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11- bet a- hydr oxysteroi d dehydrogenase type 1 inhibitors Descrip tion

Techni calwbizelod238%¢ present invention relates to fused PCT/EP2009/005654
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15 Hydroxysteroid dehydrogenases (HSDs) regulate the occupancy and activation of
steroid hormone receptors by converting steroid hormones into their inactive metabo-
lites. For a recent review, see Nobel et al., Eur. J. Biochem. 2001, 268: 4113-4125.

There exist numerous classes of HSDs. The 11-beta-hydroxysteroid dehydro-
genases (11R-HSDs) catalyze the interconversion of active glucocorticoids (such as
20 cortisol and corticosterone), and their inert forms (such as cortisone and 11-
dehydrocorticosterone). The isoform 11-beta-hydroxysteroid dehydrogenase type 1
(118-HSD1) is widely expressed in liver, adipose tissue, brain, lung and other glucocor-
ticoid tissue, while the isoform 2 (118-HSD2) expression is limited to tissues that ex-
press the mineralocorticoid receptor, such as kidney, gut and placenta. Then the inhibi-
25 tion of 11R-HSD?2 is associated with serious side effects, such as hypertension.

Excess cortisol is associated with numerous disorders, including diabetes, obesity,
dyslipidemia, insulin resistance and hypertension. The administration of 113-HSD1
inhibitors decreases the level of cortisol and other 11R-hydroxysteroids in target tis-
sues, thereby reducing the effects of excessive amounts of cortisol and other 118-

30 hydroxysteroids. Thus, 113-HSD1 is a potential target for therapy associated with nu-
merous disorders that may be ameliorated by reduction of glucocorticoid action. There-
fore, the inhibition of 11R-HSD1 can be used to prevent, treat or control diseases me-
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Furthermore, the hypothesized mechanism of action of 113-HSD1 in the treatment

of diabetes has been supported by various experiments conducted in mice and rats.

20 These studies showed that the mRNA levels and activities of two key enzymes in he-
patic glucose production, phosphoenolpyruvate carboxykinase (PEPCK) and glucose-
6-phosphatase (G6Pase) were reduced upon administration of 113-HSD1 inhibitors. In
addition, blood glucose levels and hepatic glucose production were shown to be re-
duced in 11R-HSD1 knockout mice. Additional data gathered using this murine knock-

25 out model also confirm that inhibition of 113-HSD1 will not cause hypoglycemia, since
the basal levels of PEPCK and G6Pase are regulated independently of glucocorticoids
(Kotelevtsev et al., Proc. Natl. Acad. Sci. USA 1997, 94: 14924-14929).

Therefore, the administration of a therapeutically effective amount of an 113-HSD1
inhibitor is effective in treating, controlling and ameliorating the symptoms of diabetes,
30 especially non-insulin dependent diabetes (NIDDM, type 2 diabetes mellitus) and ad-
ministration of a therapeutically effective amount of an 113-HSD1 inhibitor on a regular

basis delays or prevents the onset of diabetes, particularly in humans.



(Kotel evtsev et al., Proc. Natl. Acad. Sci. USA 1997, 94: 14924-14929).
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By reducing insulin resistance and maintaining serum glucose at normal concentra-
tions, compounds of the present invention also have .utility in the treatment and preven-
20 tion of conditions that accompany type 2 diabetes and insulin resistance, including the
Metabolic Syndrome, obesity, reactive hypoglycemia and diabetic dyslipidemia.

Inhibition of 11R-HSD1 in mature adipocytes is expected to attenuate secretion of
the plasminogen activator inhibitor 1 (PAI-1), which is an independent cardiovascular
risk factor, as reported in Halleux et al., J; Clin. Endocrinol. Metab. 1999, 84: 4097-

25  4105. In addition, a correlation has been shown to exist between glucocorticoid activity
and certain cardiovascular risk factors. This suggests that a reduction of the glucocorti-
coid effects would be beneficial in the treatment or prevention of certain cardiovascular
diseases (Walker et al., Hypertension 1998, 31: 891-895; and Fraser et al., Hyperten-
sion 1999, 33: 1364 1368).

30 Since hypertension and dyslipidemia contribute to the development of atheroscle-
rosis and inhibition of 11R-HSD1 activity and a reduction in the amount of cortisol are
beneficial in treating or controlling hypertension, administration of a therapeutically ef-

fective amount of an 11R-HSD1 inhibitor of the present invention may also be espe-
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Excessive levels of cortisol in the brain may also result in neuronal loss or dysfunc-
20 tion through the potentiation of neurotoxins. Administration of an effective amount of an
11R-HSD1 inhibitor results in the reduction, amelioration, control or prevention of cogni-
tive impairment associated with aging and of neuronal dysfunction. Cognitive impair-
ment has been associated with aging, and excess levels of cortisol in the brain (see J.
R. Seckl and B. R. Walker, Endocrinology, 2001, 142: 1371 1376, and references cited
25 therein). 11R-HSD1 also regulates glucocorticoid activity in the brain and thus contrib-
utes to neurotoxicity (Rajan et al., Neuroscience 1996, 16: 65- 70; Seckl et al., Necro-
endocrinol. 2000, 18: 49-99). Stress and/or glucocorticoids are known to influence cog-
nitive function (de Quervain et al., Nature 1998, 394: 787-790), and unpublished results
indicate significant memory improvement in rats treated with a non-specific 11R-HSD1
30 inhibitor. These reports, in addition to the known effects of glucocorticoids in the brain,
suggest that inhibiting 113-HSD1 in the brain may have a positive therapeutic effect
against anxiety, depression and related conditions (Tronche et al., Nature Genetics
1999, 23: 99-103). 11R-HSD1 reactivates 11-dehydrocorticosterone to corticosterone in

hippocampal cells and can potentiate kinase neurotoxicity, resulting in age-related



reduction. Excessive |levels of Cortisol in the brain may also result in
neuronal | oss or dysfunction through the potentiation of neurotoxins.
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based response may be more beneficial to the patient. Inhibition of 113-HSD1 activity

and the attendant reduction in glucocorticoid levels on the other hand shifts the im-

mune response toward a cell based response (D. Mason, Immunology Today, 1991,

20 12: 57-60, and G.A.Vt. Rook, Baillier's Clin. Endocrinol. Metab., 1999, 13: §76-581). It
follows then, that an alternative utility of 118-HSD1 inhibition would be to bolster a

temporal immune response in association with immunization to ensure that a cell

based response would be obtained.

Recent reports suggest that the levels of glucocorticoid target receptors and of

25 HSDs are connected with the susceptibility to glaucoma (J. Stokes et al., Invest. Oph-
thalmol. 2000, 41: 1629-1638). Further, a connection between inhibition of 113-HSD1
and a lowering of the intraocular pressure was recently reported (Walker et al., poster
P3-698 at the Endocrine society meeting June 12-15, 1999, San Diego). It was shown
that administration of the nonspecific 118-HSD1 inhibitor carbenoxolone resulted in the

30 reduction of the intraocular pressure by 20% in normal patients. In the eye, 113-HSD1
is expressed exclusively in the basal cells of the corneal epithelium, the non-pigfnented
epithelium of the cornea (the site of aqueous production), ciliary muscle, and the
sphincter and dilator muscles of the iris. In contrast, the distant isoenzyme 11-
hydroxysteroid dehydrogenase type 2 ("118-HSD2") is highly expressed in the non-
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in reducing int Ir aocul ar pressure in the treatnment of gl aucona.
G ucocort i ®83e! al so pl ay an essential role in skeletal devel opnent and

function but 11R-HSD1 inhibitors are known e.g. from WO 04/10629, WO 03/065983,
WO 04/089896, WO 04/089380, WO 04/065351, WO 04/033427 or WO 04/041264.
For a recent review see M. Wamil and J.R.Seckl (Drug Discovery Today; June 2007,
20 page 504-520) and C.D.Boyle, T.J.Kowalski and L.Zhang (Annual reports in medicinal
chemistry; 2006, 41, 127-140). However, fused pyrrolidino-cyclopropane derivatives

are not disclosed as active 11-$-HSD-1 inhibitors.

US 4,088,652 describes acylazabicyclohexanes. DE 27 40 562 describes optically
active azabicyclohexanes. BE 893,707 describes azabicyclohexanes. US 4,435,419

25 relates to the treatment of depression using azabicyclohexanes. WO 2005/080382 is
directed to the preparation of substituted azabicyclohexanes. WO 2006/096810 dis-
closes a process for the preparation of substituted azabicyclohexanes.

WO 2006/116157 discloses heterocyclic compounds that are among others useful for
treating diabetes. WO 2007/016155 describes substituted azabicyclohexanes.

30 WO 2007/022933 relates to the preparation of triazole derivatives as dopamine D3
receptor modulator. WO 2007/022935 is directed to the preparation of substituted
azabicyclohexanes. WO 2007/022980 discloses the use of azabicyclohexane deriva-
tives in the treatment of somatoform disorders. WO 2008/013856 describes a process
for the preparation of substituted azabicyclohexanes. WO 2008/055068 relates to the



are detrimental to such devel opnent and function when present in excess.

A ucocorticoid- induced bone loss is partially derived from suppressi on of
ost eobl aswoppwlazsspat i on and col | agen synthesi s, as rep®@CTaR2009/0C65H. Ki m
et al., J. Endocrinol. 1999, 162: 371- 379. It has been reported that the
detrinmental effects of glucocorticoids on bone nodule formation can be

| essened bp; @gﬁiggst rati on of carbenoxol arpe, which is a non-specific

11b- HSD1 in?n itor (C. G Bellows et al., Bone 1998, 23: 119-125).

Addi ti onal reports su t - : ! provi di ng

i ncr eased P"«?\?grlago?noﬂi'g??q@é‘yé%%E@i%%?'#%inw ﬁlesogsf?] eoc| a%%s?,%tyiaér%%'_ thus in
augment i ngWDRe0s/erEAptis dinedtédl tcSazabmypler campainds agsawtaramciopaminezl 381) |
Thi s data suggests.that inhi.bjtion 10 fHhGA effects
agai nst os?@%ﬁ@?%’f”&? r&f‘é?t%‘??e'nhbt%r‘gﬁerré%ﬁgﬁlﬁg gf%??ﬂﬁﬁ#&a@sg%thblﬁ/ﬁ@%ér allel.
1 1b- HSD1 yady fotleptompass thadusedepygrolidinocyiprogansdaivativid g3hepsseat N0

04/ 089896, WO 04/ 089380, 4/ 065351, WO 04/ 427 0r . WO. 041264. For a
recent Pevi@osser ke wﬁﬁrﬂf?{\*%a'adﬁ.s?%’?%‘é‘é%””{’BF&Q%‘%%R}L'r"yﬁl‘gr ay; June 2007,
page 504-520)_and C. D.Boyle, T.J.Kowal ski and. L. Zhang (An s in
medi ci nal cheliestitaljon 9’0?5%’, fei?fﬁvc%ﬁ%'iﬂaé(‘!caﬁﬁw an grsnis Ukt thE Pt

pyrrol i di ngn&yislppbr s adisesplivationves are not disclosed as active 11-b-HSD-1
i nhibitors. US 4,088, 652 descri bes acyl azabi cycl ohexanes. DE 27 40 562
describes optically active azabi cycl ohexanes. BE 893, 707 descri bes

azabi cycl ohexanes. US 4,435,419 relates to the treatnent of depression

usi ng azabpey&ltibevaesnveMior005/ 080382 is directed to the preparation of
substi tut ed azabi cycl ohexanes. WD 2006/ 096810 dis cl oses a process for the
prepar afg on Ofhespresérit tinviea tora had theyobjeuh exproeisle NAEGe! Z0E8Y dyrd§diBF- di scl oses
het erocycl i c conpounds that are anong ofhers. ful for treating diabetes.
WO 2007/ 0161%‘5)%%%‘1%?’%@“%%?65% ﬁ%ﬁéng@fzﬁgﬁé\j@ﬁ@’ﬁwan%. WO 2007/ 022933
relates to the preparation of triazole derivatives as- dopam ne D3 receptor
nodul at or. WD 2007/022935 is directed to the preparation of substituted

azabi cycl ohexanes.. WD_2007/ 022980 di scl oses .t.h o] ne

deriva tives |0 ¢Rectof é‘ft%ﬁ?n%éqveg ?ﬂaﬁ?ﬁ %‘frﬁ{'%'@%ﬁ%%’? g‘g'v%%ﬁ% b%‘ 6

descri bes @rqiddeERSed pyrrolidino-cyclopropane derivatives according to formula (I) or formula
15 (ih)

R'" Y R Y
ATRY; \J
R&W—X R&\W—X
R* R*
R3 /K 0 R3 k o
N N
R R®
R7 6 R7
RS R
A A
I Il
wherein:
20 A is aryl or heteroaryl, which may optionally be substituted with one or

more substituents Z;

R', R? are independently from each other H, Z, aryl, phenyl, heteroaryl or het-
erocyclylalkyl. Optionally, R' and R? may also form together with W to



for the preparation of substituted azabi cycl ohexanes. WO 2008/ 055068
relates to theP08137 OB - 7 - preparation of tricyclic hydroxam c acids as
i nhi bi t orw0oa@P10i22850ne deacet yl ase. WO 2008/ 074716 i s di PETEPANH05654

azabi cycl i c conpounds as serotonin, dopam ne and norepi nephrine re-uptake
i nhibitors. The disclosure of these publications, however, does not
enconpass phg1dused pyrrolidi no-cycl opropehe derivatives of the present

i nvention nor the use of the disclosed conpounds as 11-b-HSD-1 inhibitors.
The citation of any " | J 1Sind@hiemad Bhesan t hat
the refer ence is prlgvgrc'ﬁé %&; é]ﬁtcnéétoaﬂ@cgl%gﬁgglgscrgl ption gf@bt he y

i nventi on The presenbe|snb$irhmtedIWIthmetqli@Qmjsél%t't't'%‘ti)?ov| de novel fused
pyrrolidinocycl opropane derivatives that act as 11-b-HSD-1,i ngrégl tors. The
obj ect of theRpR&sentra indeperidentihEemeachotharitpiZ frlionalyl Re@ne ik g aspect
by providing fused p%fsoq fﬁl%fﬂwltﬂ%&%gngﬁfm KARhIR heyaro bbb
formula (1) or form Is aryl het eroaryl, which nay
optionalsly be substi Oﬁ(bd)pluonh")taﬁé aod Rionay @Eﬂ’)fﬁrﬁt%’ﬁf‘%’ "Zth the capgonptam

i ndependently frome ;li a%t h h A&y option-

het er ocycl yl al kyl . I B%LFIF ac@écgf rrgyeg%ggogg%ﬁh?g\gﬁ heryvmpt h W
t0137 OB - 8 - whi chatlylbgsabsiltlaeda(tth@@emnspfasgb%ﬁ%%al kyI ri ng which may
optionally be substituted with one or nobre substituents Z R4 are

i ndependent | yRY R6m eachindependeirtly from, eagptatiagrdt pyZ. @aticaaly. R 3&‘&3}? dNd% form
together with the car GREEhed to
Optionally, R3 and R %%%%?@e&f%émmq@eg%%ép%&m&?ﬁéWﬁgh?ger%fﬁ atom to which
they ar® attached toG- @cy@bathhmmWRyh mayreptieRairPeepsEiyte it PNg Ohe
substituted with one ituents Z; R5, R6 are independently from
each other Hor Z Qong&gggf)ﬁ'té&ggkand R6 may al so formtogether with the
carbon atom tﬁ7 whi ch id p'ecxzz'ire attached to

R* R® optionally, may form together with the carbon atoms to which they are
attached to and the bond between them a C,-C;-cycloalkyl ring, which

15 may optionally be substituted with one or more substituents Z;

R®, R’ optionally, may form together with the carbon atoms to which they are
attached to and the bond between them a C;-C;-cycloalkyl ring, which

may optionally be substituted with one or more substituents Z;

w is (Chn;
20 X is absent or —O-, =S—, =S(O)- or -=S(O)—;
Y is alkoxyalkyl, aryloxy, heteroaryloxy, aryl, phenyl or heteroaryl which

optionally may independently be mono-, di- or trisubstituted with Z, C;-
C.-alkyloxy, C4-C4-alkyloxycarbonyl, C4-C,-alkylcarbonyl, or R®RNC;-
Cs-alkyloxy;

25 Z hydroxy, -SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,
haloalkyl, alkyl, cycioalkyl, haloalkoxy,alkoxy, NRER®, azido, nitro, gua-
nidino, amidino, phosphono, oxo, alkylthio, alky! sulfonyl, SFs;

R® R® are independently from each other H, C-Cg4-alkyl or C4-C;-cycloalkysl;
n isOor1;

30 with the proviso that if n is 0, X is not absent;



C -C 4-cycloal kyl ring which may optionally be substituted with one or nore
substituents Z; R7 is Hor Z, R4, RS optionally, nmay formtogether with the
car bon atwomotom2edsoch they are attached to and t he bondPO@ERee/00368Mm a
(VCy-cycl oal kyl ring, which may optionally be substituted with one or nore
substituents Z; R6, R7 optionally, may formtogether with the carbon atons
to which tﬁggqseyr@Battached to and the bond between them a Cr Cy-cycl oal kyl
ring, which may optionally be substituted with one or nore substituents Z
Wis (On; X.is .absent or. - - S OL e - S( Eea) ' _kyl ,
aryToxy et araARs oy Sl 2cshaRple saI sy ueR) pedting s By g PN

i ndependent | yisdigersinereof, thcludorg mixisebtheraaiirea! witioss Z, Cl1- C4-al kyl oxy, O C
4- al kyl oxycar bonyl, CrC 4-al kyl carbonyl, or RBRONCl- C4-al kyl oxy; Z

hydr oxy, -SH, hal ogen, cyano, carboxy, carboxynethyl, carboxyethyl,

hal oal kyl, al kyl, cycloal kyl, hal oal koxy. al koxy, NR8R9, azido, nitro,

guani di no, arnh aipieferrptl @stdodinsent chased pyrkofidinier-aycloarapane sigrivalivgs acspdingt®,  R9
are indepepdently from eac t her L i -C 4-al kyl or C4-Cr-cycloalkyl; nis
0 or 1;°wi Foﬁmtit?eal'lar"ég?rg‘é‘?ﬁﬁ\éfaﬁefpr%"'j?es"go, X is not absent;P08137 OB - 9 -
and the physiologically acceptable salts, derivatives, prodigs,ysol vates
and stereo isomers thereof, ift!ud ng m xtures thereof in a ratios. In a
preferred enbodi nent, fusengy _0ki di no-cycl opr opane deriRaﬂNMéﬁ accordi ng
to formula (I111) or forngla (I are provided, IV wher,®'n: R}, R2 are

i ndependent |y from eacf3ot her Z, aryl, phenyl, he arK; O

het er ocycl yl al kyl . O

R’ R’
RG
10 N\ 1 R10 N R
R R N
N N N \ 12
h12 R
I v

wherein:

R' R? - are independently from each other H, Z, aryl, phenyl, heteroaryl or het-
_ erocyclylalkyl. Optionally, R' and R?* may also form together with W to
10 which they are attached to a C;-C,-cycloalkyl ring which may optionally

be substituted with one or more substituents Z;

R% R* are independently from each other H or Z. Optionally, R®* and R* may
also form together with the carbon atom to which they are attached to
C=0. Optionally, R® and R* may also form together with the carbon atom
15 to which they are attached to a C4-C4-cycloalkyl ring which may option-
ally be substituted with one or more substituents Z;

RS R®  are independently from each other H or Z. Optionally, R® and R® may
also form together with the carbon atom to which they are attached to a
C,-Cs-cycloalkyl ring which may optionally be substituted with one or

20 more substituents Z;

R’ is Hor Z;



Optionally, R1L and R2 nmay al so formtogether with Wto which they are
attached to a Cr C4-cycl oal kyl ring which may optionally be substituted

wi th one w0 2nwee28s0bst i tuents Z; R3, R4 are i ndependent IP¢TEPOINOMOTSH4 Ot her H
or Z. Optionally, R3 and R4 may al so formtogether with the carbon atomto
which they are attached to C=O. Optionally, R3 and R4 may al so form

t oget her V\,bf)gl 13 §gcarbon atomto which they are attached to a G-C

4-cycl oal kyl" r1'ng WhICh may option ally be substltuted with one or nore

substituents Z: R5, R6 are |nde t] o ot,.her

Optionally, R Bnd RBP?FHS?"&I’E%V ﬂ‘? B%t"ﬂ&}t ﬁncf"\ otnhaéorgalj%gnlcgﬁe 8 whi ch
they are attached thﬂa@kﬂ%a@d@]@éd@/ﬁetwemmdm 81 sCycyoialgnidd, it
substituted with one or nore substitue s H or @P08 10 -

i
R4, R5 optionally, nﬂFYfQW'HP?'Hgt@(Wt'\HFePHN'ﬁh@ % UrB8Te SPsHers 4 |ch they
are attached to_and the bond be weent C_7-cygl oal k i ich
may opti onal 1§ Be suBBtionaly MM gkt %rrw'ﬁbﬁ% [R%%/éi?méﬁ? é’hfﬁ t%{ 'g?]
optionalgy, nay for nbit@@%tdl@ranwméﬂb@mbmémmem arm CBy@cmeatldyl tirkge Whitrhe
attached to and the bond between thema Cr cl oal k whi ch may

I n
optional |y be substi MAYRPUAN2IY RsRHbSHulRs Wt ?ﬂfs i PEENT s%u Q\g% (On; Xis
absent or -O, -5, -_S Q- or -S(O 2- ; Y is alkoxyal kyl, aryl oxy,

het er oar yl oxyW aryI ﬁyl or heteroaryl whi ch optionally may
i ndependent|y be nono-, di- or_tri % tute ith Z, d - C4-al kyl oxy, C
C4- al kyl oxyc2¥bony! , 5absent &1 Y carbo %)’ B NC1- C4-al kyl oxy; Z

Al oal Kyl - el Kyl oy akvRpy PRI KeiefP iRt sy T e Wity
guani di{p, am dino, @bﬂ@rmqrm@ay indenendbiy benono-aldkr trisubstitnied withFZ,;C:-
Cs-alkyloxy, C-C4-alkyloxycarbonyl, C-Cs-alkylcarbonyl, or R8RNC;-
Cs-alkyloxy;
4 hydroxy, —SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,
haloalkyl, alkyl, cycloalkyl, haloalkoxy,alkoxy, NR®R®, azido, nitro, gua-
15 nidino, amidino, phosphono, oxo, alkylthio, alky! sulfonyl, SFs;

R? R® are independently from each other H, C;-C;-alkyl or C4-Cr-cycloalkyl;

R represents one, two or three substituents on the pyrido ring, independ-

ently from each other selected from H or Z;

R" is Hor Z;
20 R is Hor Z;
n isOor1;

with the proviso that if n is 0, X is not absent;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

25

In a preferred embodiment, fused pyrrolidino-cyclopropane derivatives according to

formula (I1) or formula (IV) are provided, wherein

R' R? are independently from each other H, Z, aryl, phenyl, heteroaryl or het-
erocyclylalkyl. Optionally, R' and R* may also form together with W to



R8, R9 are independently fromeach other H CrC 4-al kyl or

CA- C7-cycl oal kyl; R10 represents one, two or three substituents on the
pyrido riwg.oiwdessend ently from each other selected fr®CTHPO0IAISRL 1 is H
or Z; RI2is Hor Z; nis O or 1; with the proviso that if nis 0, Xis not
absent; and the physiologically acceptable salts, derivatives, prodrugs,

sol vat es aagsﬁg go isoners thereof, inclyding mxtures thereof in al
ratios. erred enbodi ment, fused pyrrolidino cycl opr opane

derivati ves accor ding to fornul

wherein Rl, R2 are i%&@géhﬂéﬂfl% %pecdrﬁ)oeaa@h H%?g}ﬁ(l ng?‘a ﬁ'ﬁggﬁéﬁjﬁ%"y

het eroaryl or heter0§¥@Uwétﬂut5&'kmth@ﬁ"elo@ﬁairé;ubslﬂ]ualmzR2 may al so form
together with WtoP08137 OB - 11 - which they are attached to a CC

4-cycl oal kyl g3 Rg Whhehinggper@ehiloinehleachetteanbsdriZz,ut ed with one or nore
substituents Z; R3, R4 are independently fromeach other Hor Z; R5 R6 are
i ndependent | yR¥ REM eagdinaép@idehtypfront;eab otter H arZ;Z; Wis (Cn; X is absent
or -O -S-, -S(O- or -S(O 2- ; Y is alkoxyal kyl, aryloxy, heteroaryl oxy,
aryl, phenyl @r hetefgaiylz; whi ch optionally may independently be mono-, di-
or trisubstituted with Z, C C4-al kyl oxy, C 4-al kyl oxycarbonyl, CC

4-al kyl carbonyl , or RBRINCr C4-al kyl oxy; Z hydroxy, -SH, hal ogen, cyano,
car boxy, carboxynethyl, carboxyethyl, hal oal kyl, al kyl, cycloal kyl,

hal oal koxy. alkoxy, NRB&tsentai-dD-, 48 F8(O)gumRiSEORe, ami di no, phosphono, oxo,
al kylthi o, alkyl sulfonyl, SF5; R8, RO are independently fromeach other H
Cl- C4-al kyl oy C4- C7icardxalidgl bryloxy, heteroaryloxy, aryl, phenyl or heteroaryl which

optionally may independently be mono-, di- or trisubstituted with Z, C4-

10 C.-alkyloxy, Ci-Cy-alkyloxycarbonyl, Ci-C,-alkylcarbonyl, or R°R°NC:-
C,-alkyloxy;
Z hydroxy, —-SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,

haloalkyl, alkyl, cycloalkyl, haloalkoxy,alkoxy, NR®R®, azido, nitro, gua-
nidino, amidino, phosphono, oxo, aikyithio, alkyl sulfonyl, SFs;

15 R® R® are independently from each other H, C;-C,-alkyl or C4-C;-cycloalkyl;

R represents one, two or three substituents on the pyrido ring, independ-

ently from each other selected from H or Z;

R" is Hor Z;
R is HorZ;
20 n isOQor1;

with the proviso that if n is 0, X is not absent;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

25 In a preferred embodiment, fused pyrrolidino-cyclopropane derivatives according to

formula (1It) or formula (IV) are provided, wherein

R' R? are independently from each other H, Z, aryl, phenyl, heteroaryl or het-
erocyclylalkyl. Optionally, R" and R? may also form together with W to
which they are attached to a C4-C,-cycloalkyl ring which may optionally

30 be substituted with one or more substituents Z;



R10 represents one, two or three substituents on the pyrido ring, independ
ently fromeach other selected fromHor Z Rl is Hor Z Rl2is Hor Z n
is Oor i wowntdnedse proviso that if nis 0, Xis not absemEP2emmdoIshe
physi ol ogi cal | y acceptable salts, derivatives, prodrugs, solvates and
stereo isoners thereof, including m xtures thereof in all ratios. In a

preferred (?%) iqent, fused pyrrolidino-cygl opropane derivatives according
to fornul as ﬁ;})agr formula (1V) are prov%(%ed, wherein Rl, R2 are

i ndependent |y .fromeach other H Z aryl, ph |,. heteroaryl or

\r;ﬁ_t eLoc¥cI yl &Kk B 'Bﬁ%?qr??”&&f?%m&aéﬁof@{/ﬁg%£ formtogether with Wto
ich they are attached to a Cr C4-cycl oal Kk riyng which may optionally be

substi tuted \ﬂest ﬁgonea@r'”ﬁ%‘?eé‘d%%fl’?’f'l?@ﬁl?Ql@go‘glgg oB - 12 d Rg R4 arg

i ndependent |y fromeach other H or Z; R5 R6 are independently from each
other Hor ZRR7 is BRP'Z wis (O n; Xis absent; Y is al koxyal kyl,
aryl oxy, heteroaryloxy, aryl, phenyl or heteroaryl which optionally may

i ndependent | )Wbe rmnt?-(,c)'di - or trisubstituted with Z, Cl- C4-al kyl oxy, C
A-al kyl oxycar bonyl , Cr %:‘; al kyl carbonyl, or R8RONC1- C4-al kyl oxy; Z
hydroxy 5 - SHX hal ogef$ @8¢8ho, “car boxy, carboxynethyl, carboxyethyl,

hal oal kyl, al kyl, cycl oal k : hal oal kgxy. al kox N , j ni k6o,

guani di no, an¥ di no, ﬁﬂ%ﬁ%lﬁﬂ; apylaxy. %&ﬁ%ﬂ?’g; XQ’I‘IP??” Sfﬁéfﬁg?oﬁw'é\‘f@%rh R8, R9

?; erle Qgﬁltoendentl%/ fr@mi&?ﬂbnﬁyhﬂdeddndémwerﬁbf@{ diebr Béulititutgd WithIZk ¢hs  R10
P S one, two o LSS GUBSLIGILEM oS, % PaikEPodiyl br RERAGEENDENT Ty

C,;-alkyloxy;

10 z hydroxy, —SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,
haloalkyl, alkyl, cycloalkyl, haloalkoxy,alkoxy, NRER®, azido, nitro,
guanidino, amidino, phosphono, oxo, alkylthio, alkyl sulfonyl, SFs;

R® R° are independently from each other H, C4-Cg4-alkyl or C,-C-cycloalkyl;

R represents one, two or three substituents on the pyrido ring, independ-
15 ently from each other selected from H or Z;

R" is H or Z;

R'" is H or Z;

n is 1;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and stereo-

20 isomers thereof, including mixtures thereof in all ratios.

In a preferred embodiment, fused pyrrolidino-cyclopropane derivatives according to

formula (11l) or formula (1V) are provided, wherein

R', R? are independently from each other H, Z, aryl, phenyl, heteroaryl or het-
25 erocyclylalkyl. Optionally, R' and R? may also form together with W to
which they are attached to a C;-C4-cycloalkyl ring which may optionally

be substituted with one or more substituents Z;
R}, R*  are independently from each other H or Z;
R’ R° are independently from each other H or Z;

30 R’ is HorZ



fromeach other selected fromHor Z Rll1 is Hor Z, RlI12is Hor Z, nis 1;
and the physiologically acceptable salts, derivatives, prodrugs, solvates
and st er ewo0mensssbher eof , i ncludi ng m xtures thereof i mcalgpP200adBss4 I n a
preferred enbodi nent, fused pyrrolidino-cycl opropane derivatives according
to formula (I11) or formula (1V) are provided, wherein Rl, R2 are
independen&ﬁaﬁﬁr each other H Z aryl, phenyl, heteroaryl or

het er ocycl ka?é.n Optionally, RL and R2 nmay al so formtogether with Wto
whi ch they are attached to a O C4-cycloal kyl ring which may optionally be
substituted Wth onelSéfkiore substituents Z; R3, R4 are independently from
each other Hor Z; R5, R6 are independently fromeach other Hor Z;, R7 is H
or Z;P08137 &8 - 13 isaseat (C)n; X is absent; Y is al koxyal kyl, aryl oxy,
het eroaryl oxy, aryl, phenyl or heteroaryl i ch pptional na ,

i ndependent | Y be mn@-ﬁ‘kq}ya'kﬂra&yﬁx¥dﬁ?plé?0‘\1{\c§‘éf' %FVE kayr?éf bgt@ﬁ%)ﬂlxﬁn'c@xy,

Cl- C4- al kyl oxycar bonyghtion&lifmal ktepahderilylbe hondrBH9 bitisulistitaed witb 2y Ci-Z

hydr oxy, -SH, hal ogen, cyano, carboxy, carbo meéhl carb?x g&ﬁyl

hal oal k§!, al kyl , cy@h-ausvl@gfv,,C1h%4-6'§v'96¥&?rb09“|¥§§7: 4@%@“’%{’2”&%, NGB,

guani di no, am di no, @Qgﬁ@i&gﬁo, oxo, al kylthio, alkyl sulfonyl, SF5; R3, R9
are independently fromeach other H CC 4-alkyl or C4-Cr7-cycloal kyl; R10
represents one, two Ruqrbky, eSHS HaRbEA USBAS, cafbdxecarisoxydeetiyl ngarboxydtgend

ently fromeach other” selected fromH or Z; Rl IS Z. .
Y haloalkyl, alkyl, cycloalkyl, haloa|koxy,ai]koxy, Nl_IEZB?{Q, azido, nitro,

guanidino, amidino, phosphono, oxo, alkylthio, alkyl sulfonyl, SFs;
10 R® R® are independently from each other H, C,-Cs-alkyl or C4-C;-cycloalkyt;

R represents one, two or three substituents on the pyrido ring, independ-

ently from each other selected from H or Z;

R is Hor Z;
R is H;
15 n is 1;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

In a preferred embodiment, fused pyrrolidino-cyclopropane derivative compounds
20 according to above formulae and above preferred embodiments are provided that are

selected from the group consisting of:

a) 3-(3-{[1-(4-fluorophenyl)cyclopropyllcarbonyl}-3-azabicyclo[3.1 .0lhex-1-yh)-1H-
pyrrolo[2,3-b]pyridine;

b) 3-(2-{[1-(4-fluorophenyl)cyclopropyljcarbonyl}-2-azabicyclo[3. 1 .0lhex-5-yl)-1H-

25 pyrrolo[2,3-b]pyridine;

c) 3-(2-{[1-(4-chlorophenyl)cyclopropyllcarbonyl}-2-azabicyclo[3. 1 .0]hex-5-yl)-1H-
pyrrolo[2,3-b]pyridine;

d) (2,2-Dimethyl-1-p-tolyl-cyclopropyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-yl)-2-aza-
bicyclo[3.1.0]hex-2-yl}-methanone; '



R12 is H nis 1; and the physiologically acceptable salts, derivatives,
prodrugs, solvates and stereo isoners thereof, including mxtures thereof
in all rawbasio/messa preferred enbodi ment, fused pyrroli #iCmgresooloogssopane
derivative conmpounds according to above formulae and above preferred

enbodi nents are provided that are selected fromthe group consisting of: a)

3-(3-{[1 -fdsilyss ophenyl ) cycl opropyl ] car ppnyl } - 3- azabi cycl o[ 3. 1. 0] hex-1
¥|4)fll prer OI[ 2, 3|—b] pyridine; b) 3-(2-{[1

-(4-fluoro cycl opr I
Hpyr 1 ol of %@_ﬂ%]pwg’.gapﬁgﬁ’y%sée@fé@}?%i@ a&vatidl BYSdr@dsd sorbafel Rk sheribid - 1

- (4- chl or ogyieary kneryefl pRlUdMg rixureotnerdof i alkcaliveycl o[ 3. 1. 0] hex-5-yl)-1
Hpyrrol o[ 2, 3-Db] pyridine; d)

(2, 2-Di net hyl - 1-p-tol yl -cycl opropyl)-[5- (1H pyrrol o[ 2, 3-b] pyridin-3-yl)-2-a
zabi cyclo[ 3. 1.0]hex-2-yl]-nmethanone; P08137 OB - 14 - and the

physi ol ogi caldith@abeet gdrlesicalpl dreexplictly diatlosessiused pyiraligino-eyslopearase ged

stereoi _soners therepf, includi ' . frd B ad i
above ganef{¥p 3'/"%‘1‘09'%9( Brlel?%ﬁqd%}‘%glegé%%@ge@ﬁ?ﬁtg g’(rgl ﬁ%y'?érrglln I%JCIIAI CInJosgg gﬁ}f“é’ g)ar%o :o aﬁl 2 ©
deri vati vesnd Compudhdiga)to & arre bdreindiee teféred teddmenropountls htheH{prasent)

di scl osed ,fogr{ul ae and Conpounds a) to d), are hereinafter referred to as
conpounds B¥€MR8 (present) invention. The nonenclature as used herein for

defining co unds, especi al | he . ' j i

o 1 ganer al BdCRerR RS dsbd fofe RGRMBRROBPEGNGS, Blpechall e LT | DN

corr}ooun?_s p@dwfdgﬁ?e@rid&igl ty tios @&emtto(;ctsrip(ganem! baged arethasules df hetldBALCHT-

expl anation q above compou ' '

i ndi ca8d gt der S CHBeon o Fih el B Mo RS, °TLE%2 01 o ng

g?gﬂlpngf' ngrglit{getremns Mg?é%%%tbe g)Ep‘? natigR%Pﬁ\etJb%R/eR:Bﬁipggﬁéseéfﬁﬁé‘mvgﬂtidnag-i cal,
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meanings:

15 The term “unsubstituted” means that the corresponding radical, group or moiety

has no substituents.

The term "substituted” means that the corresponding radical, group or moiety has
one or more substituents. Where a radical has a plurality of substituents, and a selec-
tion of various substituents is specified, the substituents are selected independently of

20 one another and do not need to be identical.

The terms “alkyl” or “A” as well as other groups having the prefix “alk” for the pur-
poses of this invention refer to acyclic saturated or unsaturated hydrocarbon radicals
which may be branched or straight-chain and preferably have 1 to 8 carbon atoms, ie.
C4-Cg-alkanyls, C,-Cg-alkenyls and C,-Cs-alkynyls. Alkenyls have at least one c-C

25 double bond and alkynyls at least one C-C triple bond. Alkynyls may additionally also
have at least one C-C double bond. Examples of suitable alkyl radicals are methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyi, n-pentyl, iso-pentyl,
neo-pentyl, tert-pentyl, 2- or-3-methyl-pentyl, n-hexyl, 2-hexyl, isohexyl, n-heptyl, n-
octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tetradecyl, n-hexadecyl, n-octadecyl, n-

30 icosanyl, n-docosanyl, ethylenyl (vinyl), propenyl (-CH,CH=CH,; -CH=CH-CHj, -
C(=CH,)-CH;), butenyl, pentenyl, hexenyl, heptenyl, octenyl, octadienyi, octadecenyl,
octadec-9-enyl, icosenyl, icos-11-enyl, (Z)-icos-11-enyl, docosnyl, docos-13-enyl, (Z)-
docos-13-enyl, ethynyl, propynyl (-CH,-C=CH, -C=C-CHj), butynyl, pentynyl, hexynyl,
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radical is fuSed to an aryl, heteroaryl het erocycl yl radical as defined

herein by &1§o98dsi bl e and de5| red ring rrenber(s) The bonding to the
conpounds of the general formulae can be effected via anig%gosm ble ri

nenber B t heTrLey'@FrBa'P%?TOCV%Ml fogthe purRASRSY tHip vent '%rbfeéeré o3& er Pool'?ﬂl caI s
are cycl oprgglsystedtdraietal, prefaiabRmesta/lo 14 ring atoms comprising carbon atoms

and 1, 2, 3, 4, or 5 heteroatoms, in particular nitrogen, oxygen and/or sulfur which are
identical or different. The cyclic system may be saturated, mono- or polyunsaturated
but may not be aromatic. In the case of a cyclic system consisting of at least two rings
20 the rings may be fused or spiro- or otherwise connected. Such “heterocyclyl” radicals
can be linked via any ring member. The term “heterocyclyl” also includes systems in
which the heterocycle is part of a bi- or polycyclic saturated, partially unsaturated

I” “®

and/or aromatic system, such as where the heterocycle is fused to an “aryl”, “cycloal-
kyl”, “heteroaryl” or “heterocyclyl” group as defined herein via any desired and possible

25 ring member of the heterocycy! radical. The bonding to the compounds of the general
formulae can be effected via any possible ring member of the heterocycyl radical. Ex-
amples of suitable “heterocyclyl” radicals are pyrrolidinyl, thiapyrrolidinyl, piperidinyl,
piperazinyl, oxapiperazinyl, oxapiperidinyl, oxadiazolyl, tetrahydrofuryl, imidazolidinyl,
thiazolidinyl, tetrahydropyranyl, morpholinyl, tetrahydrothiophenyl, dihydropyranyl, in-

30 dolinyl, indolinylmethyl, imidazolidinyl, 2-aza-bicyclo[2.2.2]octanyl.

The term “aryl” for the purposes of this invention refers to a mono- or polycyclic
aromatic hydrocarbon systems having 3 to 14, preferably 5 to 14, more preferably 6 to
10 carbon atoms. The term “aryl” also includes systems in which the aromatic cycle is

part of a bi- or polycyclic saturated, partially unsaturated and/or aromatic system, such
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Exanpl es ofyesatal BRh@lae 8 bé effasted alasargrpossible ring member of the heteroaryl radi-
cal. Examples of suitable “heteroaryl” are acridinyl, benzdioxinyl, benzimidazolyl, ben-
zisoxazolyl, benzodioxolyl, benzofuranyl, benzothiadiazolyl, benzothiazolyl, ben-

20 zothienyl, benzoxazolyl, carbazolyl, cinnolinyl, dibenzofuranyl, dihydrobenzothienyl,
furanyl, furazanyl, furyl, imidazolyl, indazolyl, indolinyl, indolizinyl, indolyl, isobenzylfu-
ranyl, isoindolyl, isoquinolinyl, isoquinolyl, isothiazolyl, isoxazolyl, naphthyridinyl, oxadi-
azolyl, oxazolyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl,
purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyridyl, pyrimidinyl, pyrimidyl, pyrro-

25  lyl, quinazolinyl, quinolinyl, quinolyl, quinoxalinyl, tetrazolyl, thiadiazolyl, thiazolyl,

thienyl, thiophenyl, triazinyl, triazolyl.

For the purposes of the present invention, the terms “alkyl-cycloalky!, “cycloalkylal-
kyl*, “alkyl-heterocyclyl*, “heterocyclylalkyl”, “alkyl-aryl*, “arylalkyl®, “alkyl-heteroaryl"
and “heteroarylalkyl* mean that alkyl, cycloalkyl, heterocycl, aryl and heteroaryl are

30 each as defined above, and the cycloalkyl, heterocyclyl, aryl and heteroaryl radical is
bonded to the compounds of the general formulae via an alkyl radical, preferably C;-

Cg-alkyl radical, more preferably C;-Cs-alkyl radical.

The term “alkyloxy” or “alkoxy” for the purposes of this invention refers to an alkyl

radical according to above definition that is attached to an oxygen atom. The attach-



phenyl, biphenyl, naphthyl, 1-naphthyl, 2-naphthyl and anthracenyl, but
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aryl and heteroar b rad Cﬁj I s_bonded to the co n (o) ral
for mul ae vipguﬁ‘%' IIRS PEPEg 85{?‘,?'3?)?%\9% 4y9¢] @ Fo&"f%%w%?esr argltp{r}g"\QS%rz e
pref er abl y mdpRingtoRy, kyhaphatlile@| biphenyloxy, indanyloxy. Preferred is phenyloxy.
The term “heteroaryloxy” for the purposes of this invention refers to a heteroaryl
radical according to above definition that is attached to an oxygen atom. The attach-
20 ment to the compounds of the general formulae is via the oxygen atom. Examples are

pyrrolyloxy, thienyloxy, furyloxy, imidazolyloxy, thiazolyloxy.

The term “carbonyl” or “carbonyl moiety” for the purposes of this invention refers to
a —C(O)- group.

The term “alkylcarbony!l” for the purposes of this invention refers to a “alkyl-C(O)}-*

25 group, wherein alkyl is as defined herein.

The term “alkoxycarbony!” or “alkyloxycarbonyl” for the purposes of this invention
refers to a “alkyl-O-C(O)-* group, wherein alkyl is as defined herein.

The term “alkoxyalkyl” for the purposes of this invention refers to a “alkyl-O-alkyl-*

group, wherein alkyl is as defined herein.

30 The term “haloalkyl” for the purposes of this invention refers to an alkyl group as
defined herein comprising at least one carbon atom substituent with at least one halo-

gen as defined herein.



The term "al kyl oxy" or "al koxy" for the purposes of this invention refers
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oxygen atwo2oihe2ssdt achP08137 OB - 17 - ment to the conpoum®z000f00iche
general formulae is via the oxygen atom Exanples are nethoxy, ethoxy and
n- propyl oxy, propoxy, isopropoxy. Preferred is "CNt%aIkonxy" havi ng t he

i ndi cated pygpgropf carbon atons. The tecrggcycloal kyl oxy" or "cycl oal koxy"
for the purposes of this invention refers to a cycloal kyl radical according

to above definition,that I s ttach ol O
the compounds NGrtetaREel a3 Pg?'}rﬁ(l%%e ?‘sa @eﬂépﬁ%ﬁ%@t %Pﬂ{‘gﬁh@ﬁ@@@ es are
cycl opr opybpkls, inventibe bafesl toxope ocwzhan@applgolpoatp aoymalmy]eb@.loonq(F fluoro

cycl ohepty 00cC re " a
Vi oat o’ hais (7 bRRRuHaTSC SHREE B iR gt ISREHESY THY wefinaltft! o TR
pgrposgstfdltgeflcb@edt” E’t/r?mdg@ﬁ” aef Geshdlagen” hefererespgativgly to twb, ¢rabeacd(.f>®tdlsng to
above definition at is at toanox enat to
conpounds 8itUgHe %EF&FhFW%%‘gC‘T’%b%FQeF 'Wﬁg‘%@nﬂty 'ﬁa@% rpllu;eTg&{are the
ltoxé; ;n ol i di l”)ﬁllsﬁﬁg’?f m{.a@whminedmwma?]d iodiper Hilogdnd preferpbly enemrisra/fluskipe, The
aryl oxy or this inventian refer radi cal
accor di ng 9605%9@@@"?92? F‘OE UCHAE 'S @Oét‘{rggﬁgé‘% tﬁ @Q@&éﬁs %’%ombglfh o8
at t achment yjieq bhan &y (Palvalkyl) of alkbgy geoprel. €Bs and GE;Q) via the oxygen
atom Exanples are phenyl oxy, 2- naphthyl oxy, 1-naphthyl oxy, biphenyl oxy,
i ndanyl oxy. Prief @Frh eslydréxyPhee niyydeesy” meaes taar@ ghedper oar yl oxy" for the
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15  of the ingredients, or from dissociation of one or more of the ingredients, or from other

types of reactions or interactions of one or more of the ingredients. Accordingly, the
pharmaceutical compositions of the present invention encompass any composition
made by admixing a compound of the present invention and a pharmaceutically ac-

ceptable carrier.

20 The terms "administration of" and "administering a” compound should be under-
stood to mean providing a compound of the invention or a prodrug of a compound of

the invention to the individualist need.

As used herein, the term "effective amount" refers to any amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a tissue, sys-
25 tem, animal or human that is being sought, for instance, by a researcher or clinician.
Furthermore, the term "therapeutically effective amount” means any amount which, as
compared to a corresponding subject who has not received such amount, results in
improved treatment, healing, prevention, or amelioration of a disease, disorder, or side
effect, or a decrease in the rate of advancement of a disease or disorder. The term also
30 includes within its scope amounts effective to enhance normal physiological function.

All stereoisomers of the compounds of the invention are contemplated, either in a

mixture or in pure or substantially pure form. The compounds of the invention can have



refers to a "alkyl-O-C(O-" group, wherein alkyl is as defined herein. The
term "al koxyal kyl" for the purposes of this invention refers to a

"al kyl - O-wibkylo/o2285poup, wherein al kyl is as defined her @CH/EPI§Q/0035M
“hal oal kyl" for the purposes of this invention refers to an alkyl group as
defined herein conprising at | east one carbon atom substituent wth at

| east one bggpyggg as defined herein.P0813g-OB - 18 - The term "hal ogen",

| E\ellle(r)]?_egnat o][ﬂ' "hal ogen substituent or "Hal" for the purposes of this
[ refer
ltoro) . PO RarEaenesy 8y ST sABRR ARy Conp Syl 2hb) darpbustWhte 00 3

at ons. Thefdimsofguﬁmlt lacamatesi mathegnm Qf the puﬂ&aﬁr@gwe@rﬁﬂd/%&%@@@ﬁm @t er
espect Vel LYy ALGP AN LD BB recHABECTIRAI SRR U

can be sel ffom1 he group con sistin uor1 ne,

chl ori ne, bamm,edmédlrmdungeand'cbiath@g@néons;mnérerabI y means a fluorine,
chlorine or bromne atom Fluorine is nost preferred, when the hal ogens are
substi tauted 'Dszafmr akayble( thel combdopnils of thellikvertiomwbigh hawe gne @:@Oém@e'&?O)

The term"h X BORRS

as in phar ﬁg‘g@ %’ca:ﬂd %Wﬁtbégcﬁ)% mg?ﬁlg gﬁu?%%géégn%}m?hffrégﬁvent | o%h-lt !son

i nt ended t atetonptheds anprodercse mtmtpelrspml phre isonersei.¢. regeniiireers o5 di- and

whi ch T esuPEBTSaReBC I st oY Tt Rorhefr S L b invetfiolBah 18 cibe B/ AUl

gggr g?at i ormngi‘s@apatbmncnéwab?rmanbhlt?ehas&ytﬁ%lyeacrwtawzatfdﬂdmrdﬁB@Q&@f@"Von of

i ngredi en

Cnter actd 090 cEﬁIIy 8ﬁgve golmﬂi orwi hygé of &P g:ta %cth)é dbarSS%?H/ Qﬁﬁveﬁ'&a-

phar maceut moavam@mmmucallyomnvefeagegt ;ﬁ'o%;intor ienamplei 33 E)emadiyrpats@ alenhol,

conposition n f th

phar maceut |35'g%f’ ieé\é’eeggi B?tg)n Ofﬁﬁ%%wgiijg ter ﬁspr :x{lai Is'?\r/:'?lt ggno?ngng
"adm ni steri nﬂ% Wm%”l?%%%q the |R%rgloﬁ%ééﬂ%eﬁre§ér(&qg (t)an 8Fmgptr%fr%\ﬁbgllb%na

conmpound of t e Invention to
t he indi vi deomhers tas rmerd” EAs Zisaderseorsi the foma of avixturesfof dhese deubladent isor ef er s
to any %munt of a drug or
mers.
Where possible, the compounds of the invention may be in the form of the tautom-

ers, such as keto-enol tautomers.

It is likewise possible for the compounds of the invention to be in the form of any
desired prodrugs such as, for example, esters, carbonates, carbamates, ureas, amides
20 or phosphates, in which cases the actually biologically active form is released only
through metabolism. Any compound that can be converted in vivo to provide the bioac-
tive agent (i.e. compounds of the invention) is a prodrug within the scope and spirit of

the invention.
Various forms of prodrugs are well known in the art and are described for instance
25 im
(i) Wermuth CG et al., Chapter 31: 671-696, The Practice of Medicinal Chemistry,
Academic Press 1996;

(i) Bundgaard H, Design of Prodrugs, Elsevier 1985; and

(iii) Bundgaard H, Chapter 5: 131-191, A Textbook of Drug Design and Develop-
30 ment, Harwood Academic Publishers 1991.

Said references are incorporafed herein by reference.
It is further known that chemical substances are converted in the body into metabo-



pharmaceutical agent that will elicit the biological or medical response of
a tissue, systern, aninmal or human that is being sought, for instance, by a
resear chewogp10gi2e8sdci an. Furt hernore, the term "t her ape®CIrERR0p/0eFBect i ve
anount” nmeans any anount which, as conpared to a correspondi ng subject who
has not received such amobunt, results in inproved treatnent, healing,
preventi onpodizzahgl i oration of a disease, 2disorder, or side effect, or a
declregse |n the rate of advancement of a disease or disorder. The termal so
i ncl udes . Lts sc f t ) ol ogi cal
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i n the for of m xtures of these enantioners and/or diastereoners. The
mxture eMQPe any desired mixing ratio of the stereoisonmers. Thus, for
exanpl e, the conmpounds of the invention which have one or nore centers of
chirality and which occur as racenmates or as di astereonmer m xtures can be
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phosphdfos safriarin sud ce e SRl Sud e F MR Ce (i Eare Bl Blla Hyaro-
rel eased ophlgrides, chlorided, hydrobromides, bromides, iodides, sulfates, phosphates,
methanesulfonates, tosylates, carbonates, bicarbonates, formates, acetates, sulfoace-
tates, triflates, oxalates, malonates, maleates, succinates, tartrates, malates, embon-
ates, mandelates, fumarates, lactates, citrates, glutarates, stearates, aspartates and
20 glutamates. The stoichiometry of the salts formed from the compounds of the invention

may moreover be an integral or non-integral multiple of one.

The compounds of the invention can, if they contain a sufficiently acidic group such
as, for example, the carboxy, sulfonic acid, phosphoric acid or a phenolic group, be
converted with inorganic and organic bases into their physiologically tolerated salts.

25 Examples of suitable inorganic bases are ammonium, sodium hydroxide, potassium
hydroxide, calcium hydroxide, and of organic bases are ethanolamine, diethano!amine,
triethanolamine, ethylenediamine, t-butylamine, t-octylamine, dehydroabietylamine,
cyclohexylamine, dibenzylethylene-diamine and lysine. The stoichiometry of the salts
formed from the compounds of the invention can moreover be an integral or non-

30 integral multiple of one.

It is likewise possible for the compounds of the invention to be in the form of their
solvates and, in particular, hydrates which can be obtained for example by crystalliza-
tion from a solvent or from aqueous solution. It is moreover possible for one, two, three

or any number of solvate or water molecules to combine with the compounds of the



t hrough netabolism Any conpound that can be converted in vivo to provide
t he bi oactive agent (i.e. conpounds of the invention) is a prodrug within
t he scopeweandiogpessvt of the invention. Various forns of POTERRUWHITSE wel |
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triflates, oxal ates, nalonates, numl eates, succinates, tartrates, nalates,
enbonat es, nmandel ates, funmarates, lactates, citrates, glutarates,

st ear at eswoasparegsves and gl ut amat es. The st oi chi onet r y Pefi/EPR@ISEISS f or med
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contain a ‘gHé{d?c?lgntly acidic group such_ag, for exanple, the carboxy,

sul fonic acrd osphoric acid or a phenolic group, be converted with
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ily be prepared fromknown starting materials. Schene 1P08137 OB - 22 - In
anot her aspect, the object of the invention has surprisingly been sol ved by
pro vi di iyoaowaessss for the preparati on of the conpoun®€THP200080568Y ent i on,
conprising the steps: a) reacting an azaindole of formula V, wherein R10
and Rl11 are as defined herein, in a basic mediumw th a ketone of fornula
VI, wherei ,R5, R6, R7 are as defipgd herein, to obtain an ol efin of
formula VI mhereln R3, R4, R5, R6,R7, RI0 , Rl 1 are as defined herein

b) cycloprop nat i t he pl.efin af I VAR, .
R5, R6, R7, %ﬁ tﬂg&aﬁpe&feheagbjﬁéfdHgdlﬂﬁée'ﬁ'eol}{rp as?; Lmﬂsﬁ@ﬁeenmc e?eﬂ;}r ot ect i on
yi el di ng awemglmbmrfelpwerpbepaiamofalzacmdpd)mdefofmm ImAdaraIOVl comprigieg then R3,

R4, R5, R6, R/, R1I0O ,RlL 1 are as defined herein, c) reacting the
cycl opr opaﬁ’@ﬂ?rrol i di no-azaindole of formula VI11 of step b), wherein R3,

R4, R5, R6, R7, RO, R1 1 are h wi n,Ac

carboxylic adld of SeSINhA"S aﬁaﬁ?dafﬁn%% rmlﬁ%y %5’3"35 a&Gﬁha?ge éaésé‘?iﬁr%(a
herein, sto ob tai rhe@enﬁomamuw: aéditior with ake@onemmrmula \FBwhéerRB,,RQGR R7
R10, R11 , X and as_defin her X P her
aspect, the object o ?rl’?eaﬁ ‘?f'é'ﬁﬁq‘(%e'% gogtt?}np? §l?eﬁé|o rge%%(sl[jlv%/%ééﬁga
viding a process frfRE RS, Rf, PRt aenasodefinee hemimpounds of the inventi on
conprising the steps: a) reacting an azai ndole of formula V, wherein R10
and R11 are ag defdyaledrdpeheimg themlefnbﬁﬁormutaeml ofsteptah vhekein RieRGRf BY.mul a

VI, wh i , | ef i
of formita X1 wity B nRires A2l BertiridtBid B Hob pb et i 2, '
her ei n,1) cycl opr@a@paipangpyrlmm\bea‘zamdofe df dormula X, whefeis RARER’, RihBf.ei n

R3, R4, R5, R6, R7,,,RI10, as .defined herein, followed by Boc
deprot ection yi el oﬁ(ml}% are g deffied HFeif

=]

c) reacting the cyclopropanepyrrolidino-azaindole of formula Xl of step b),
wherein R®, R*, R%, R®, R7, R", R"" are as defined herein, with an activated
carboxylic acid of formula 1X, wherein R',R?, X and Y are as defined herein,

15 to obtain a compound of formula XIV, wherein R®, R*, R%, R%, R’, R',R"", X

and Y are as defined herein.

20 In a preferred embodiment, the herein disclosed processes are provided, further

comprising the steps:



cycl opropanepyrrolidi no-azaindole of formula XllIl, wherein R3, R4, R5, R6
R7, RI0 , R1 1 are as defined herein, c) reacting the 1
cycl opr opaoepyrmressodi no- azai ndol e of formula Xl Il of stepThEpo0siesess n R3,
R4, R5, R6, R7, R10, R11 are as defined herein, with an activated
carboxylic acid of formula IX, wherein Rl, R2, X and Y are as defined

herei n, topeg{ﬁ dga conpound of fornula Xby, wherein R3, R4, R5, R6, R7, RIO
, R11 , X an are as defined herein. XIV In a preferred enbodi nent, the

Ct eps. POB137 DpConeANG TS ALER X R, FodR el K Ry R ol TR 88 g

R7, R8,R9, RL0 gefi¥edlharaiflint aRblenesitiiixied RIeREIRT, RhRS, BRAWBF , R6& %ue X,

Y, Rl, R2, R3, R4, Rb, , R7, R8 , RO, R10 = R11 / R12, . g.
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st andar ¢ chr onaLAGEARKNA bidetd obBin BRtcofespéndiessatithemohi ng net hanol

et hanol , i sopropanol, n-hexane, cyclohexane or petrol ether, respectively.
For a further detail ed description of the manufacturing processes, please
refer also to the exanples and the foll owi ng general description of the
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or a base. ddechmpounds of the invention and also the starting materials
for their preparation are, are prepared by nethods as described in the
exanpl efg or byorEefuRBESddtaimaNdazeriptin, of dise maescfactnadg procesees| pleesarefercalgd or

exanple in standard work h.as Houhen- v, t : I sch
A T e e R e R ol
Organi ¢ Reactions, John Wley & Sons, Inc., New York), to

A physiologically acceptable salt of a compound of the invention can also be ob-
tained by isolating and/or treating the compound of the invention obtained by the de-

15 scribed reaction with an acid or a base.

The compounds of the invention and also the starting materials for their preparation
are, are prepared by methods as described in the examples or by methods known per
se, as described in the literature (for example in standard works, such as Houben-

20 Weyl, Methoden der Organischen Chemie [Methods of Organic Chemistry], Georg
Thieme Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc., New York), to
be precise under reaction conditions which are known and suitable for the said reac-
tions. Use can also be made here of variants which are known per se, but are not men-

tioned here in greater detail.

25  The starting materials for the claimed process may, if desired, also be formed in
situ by not isolating them from the reaction mixture, but instead immediately converting
them further into the compounds of the invention. On the other hand, it is possible to

carry out the reaction stepwise.

Preferably, the reaction of the compounds is carried out in the presence of a suit-
30 able solvent, which is preferably inert under the respective reaction conditions. Exam-
ples of suitable solvents are hydrocarbons, such as hexane, petroleum ether, benzene,

toluene or xylene; chlorinated hydrocarbons, such as trichlorethylene, 1,2-



be precise under reaction conditions which are known and suitable for the
said reac tions. Use can al so be nmade here of variants which are known per
se, but awewnwowo2essn ti oned here in greater detail. The eCamprRong/oomserial s
for the clainmed process may, if desired, also be formed in situ by not
isolating themfromthe reaction mxture, but instead imediately
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especially dinmethyl formam de (DMF). As stated above, the reaction
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step and the conditiogns used. on tires are generally in the range
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depending on the reactivity of the respective compounds and the respective reaction
conditions. Suitable reaction times are readily determinable by methods known in the
art, for example reaction monitoring. Based on the reaction temperatures given above,

suitable reaction times generally lie in the range between 10 min and 48 hrs.

20

A base of a compound of the invention can be converted into the associated acid-
addition salt using an acid, for example by reaction of equivalent amounts of the base
and the acid in a preferably inert solvent, such as ethanol, followed by evaporation.
Suitable acids for this reaction are, in particular, those which give physiologically ac-

25 ceptable salts. Thus, it is possible to use inorganic acids, for example sulfuric acid,
sulfurous acid, dithionic acid, nitric acid, hydrohalic acids, such as hydrochloric acid or
hydrobromic acid, phosphoric acids, such as, for example, orthophosphoric acid, sul-
famic acid, furthermore organic acids, in particular aliphatic, alicyclic, araliphatic, aro-
matic or heterocyclic monobasic or polybasic carboxylic, sulfonic or sulfuric acids, for

30 example formic acid, acetic acid, propionic acid, hexanoic acid, octanoic acid, decanoic
acid, hexadecanoic acid, octadecanoic acid, pivalic acid, diethylacetic acid, malonic
acid, succinic acid, pimelic acid, fumaric acid, maleic acid, lactic acid, tartaric acid, ma-
lic acid, citric acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, meth-

ane- or ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, ben-
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their salts by treatment with strong bases, such as sodium hydroxide, potassium hy-
droxide, sodium carbonate or potassium carbonate, so long as no further acidic groups
are present in the moiecule. In the cases where the compounds of the invention have
20 free acid groups, salt formation can likewise be achieved by treatment with bases.
Suitable bases are alkali metal hydroxides, alkaline earth metal hydroxides or organic

bases in the form of primary, secondary or tertiary amines.

Every reaction step described herein can optionally be followed by one or more
25 working up procedures and/or isolating procedures. Suitable such procedures are
known in the art, for example from standard works, such as Houben-Weyl, Methoden
der organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag, Stutt-
gart). Examples for such procedures include, but are not limited to evaporating a sol-
vent, distilling, crystallization, fractionised crystallization, extraction procedures, wash-
30 ing procedures, digesting procedures, filtration procedures, chromatography, chroma-
tography by HPLC and drying procedures, especially drying procedures in vacuo

and/or elevated temperature.
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15 The compounds of the invention being 11-B-HSD-1 inhibitors generally have an in-

hibition constant IC50 of less than about 500 nM, and preferably less than about

100 nM. Generally, the IC50 ratio 11-B-HSD-2 to 11-B-HSD-1 of a compound of the

invention is at least about two or more, and preferably about ten or greater. Even more

preferred are compounds with an IC50 ratio for 11-3-HSD-2 to 11-B-HSD-1 of about 20
20 or greater. For example, compounds of the present invention ideally demonstrate an

inhibition constant IC50 against 11-B-HSD-2 greater than about 1000 nM, and prefera-

bly greater than 5000 nM.

The present invention includes the use of an 11-B-HSD-1 inhibitor for the treatment,

control, amelioration, prevention, delaying the onset of or reducing the risk of develop-

25  ing physiological and/or pathophysiological conditions that are described herein, which
are caused, mediated and/or propagated by excess or uncontrolled amounts of cortisol
and/or other corticosteroids in a mammalian patient, particularly a human, by the ad-
ministration of an effective amount of a compound of the invention or a pharmaceuti-
cally acceptable salt or solvate thereof. Inhibition of 11--HSD-1 enzyme limits the con-

30 version of cortisone, which is normally inert, to cortisol, which can cause or contribute
to the symptoms of the herein described physiological and pathophysiological condi-

tions if present in excessive amounts.



The conpounds of the invention are selective inhibitors of the 11-b-HSD 1
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in the treatment and/or prophylaxis of physiological and/or pathophysiological condi-
tions, which are caused, mediated and/or propagated by high cortisol levels. A corre-
sponding use for the preparation of a medicament for the treatment and/or prophylaxis

of the aforementioned conditions is intended to be comprised.

20

The object of the present invention has surprisingly been solved in another aspect
by providing a medicament comprising at least one compound of the invention for use
in the treatment and/or prophylaxis of physiological and/or pathophysiological condi-
tions selected from the group consisting of metabolic syndrome, diabetes, especially

25 non-insulin dependent diabetes mellitus, prediabetes, insulin resistance, low glucose
tolerance, hyperglycemia, obesity and weight-related disorders, lipid disorders such as
dyslipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL lev-
els or high LDL levels, glaucoma, osteoporosis, glucocorticoid-mediated effects on
neuronal function, such as cognitive impairment, anxiety or depression, neurodegen-

30 erative disease, immune disorders such as tuberculosis, leprosy or psoriasis, hyper-
tension, atherosclerosis and its sequelae, vascular restenosis, cardiovascular dis-

eases, pancreatitis, retinopathy, neuropathy and nephropathy. A corresponding use for
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vascular restenosis, pancreatitis, abdominal obesity, neurodegenerative disease, reti-
nopathy, nephropathy, neuropathy, Metabolic Syndrome, hypertension and other con-
ditions and disorders where insulin resistance is a component in a mammalian patient

20 in need of such treatment is disclosed, comprising administering to the patient at least

one compound of the invention in an amount that is effective to delay the onset of said

condition.

In another aspect of the invention, a method of reducing the risk of developing a
condition selected from the group consisting of hyperglycemia, low glucose tolerance,
25 insulin resistance, obesity, lipid disorders, dyslipidemia, hyperlipidemia, hypertriglyc-
eridemia, hypercholesterolemia, low HDL levels, high LDL levels, atherosclerosis and
its sequelae, vascular restenosis, pancreatitis, abdominal obesity, neurodegenerative
disease, retinopathy, nephropathy, neuropathy, Metabolic Syndrome, hypertension and
other conditions and disorders where insulin resistance is a component in a mammal-
30 ian patient in need of such treatment is disclosed, comprising administering to the pa-
tient at least one compound of the invention in an amount that is effective to reduce the

risk of developing said condition.
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Examples of other active substances that may be administered in combination with
a compound of the invention, and either administered separately or in the same phar-
20 maceutical composition, include, but are not limited to: dipeptidyl peptidase IV (DP-1V)
inhibitors; insulin sensitizing agents including PPARy agonists such as the glitazones
(e.g. troglitazone, pioglitazone, englitazone, MCC-555, rosiglitazone, and the like) and
other PPAR ligands, including PPARo/y dual agonists, such as KRP-297, and PPARa
agonists such as gemfibrozil, clofibrate, fenofibrate and bezafibrate, and biguanides,
25  such as metformin and phenformin; insulin or insulin mimetics; sulfonylureas and other
insulin secretagogues such as tolbutamide, glipizide, meglitinide and related materials;
a-glucosidase inhibitors, such as acarbose; glucagon receptor antagonists such as
those disclosed in WO 98/04528, WO 99/01423, WO 00/39088 and WO 00/69810;
GLP-1, GLP-1 analogs, and GLP-1 receptor agonists such as those disclosed in
30 WO 00/42026 and WO 00/59887; GIP, GIP mimetics such as those disclosed in
WO 00/58360, and GIP receptor agonists; PACAP, PACAP mimetics, and PACAP re-
ceptor 3 agonists such as those disclosed in WO 01/23420; cholesterol lowering
agents such as HMG-CoA reductase inhibitors (lovastatin, simvastatin, pravastatin,
cerivastatin, fluvastatin, atorvastatin, itavastatin, rosuvastatin, and other stating), bile-
35 acid sequestrants (cholestyramine, colestipol, and dialkylaminoalkyl derivatives of a
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a compound of structural formula |, or a pharmaceuticaily acceptable salt or solvate
thereof, with one or more other active compounds. Non limiting examples include com-

20 binations of compounds of structural formula | with two or more active compounds se-
lected from biguanides, sulfonylureas, HMG- CoA reductase inhibitors, PPAR agonists,
PTP-1B inhibitors, DP-1V inhibitors, and anti-obesity compounds.

Antiobesity compounds that can be combined with compounds of the invention in-

clude fenfluramine, dexfenfluramine, phentermine, sibutramine, orlistat, neuropeptide

25 Y1 or Y5 antagonists, cannabinoid CB 1 receptor antagonists or inverse agonists,
melanocortin receptor agonists, in particular, melanocortin-4 receptor agonists, ghrelin
antagonists, and melanin-concentrating hormone (MCH) receptor antagonists. For a
review of anti-obesity compounds that can be combined with compounds of structural
formula 1, see S. Chaki et al., "Recent advances in feeding suppressing agents: poten-

30 tial therapeutic strategy for the treatment of obesity,” Expert Opin. Ther. Patents, 11:
1677-1692 (2001) and D. Spanswick and K. Lee, "Emerging antiobesity drugs,” Expert
Opin. Emerging Drugs, 8: 217- 237 (2003).

Neuropeptidé Y5 antagonists that can be combined with compounds of the invent-
tion include those disclosed in US 6,335,345 and WO 01/14376; and specific com-
35 pounds identified as GW59884A; GW569180A; LY366377; and COP-71683A.
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enal april, fosinopril, lisinopril, quinapril, ramapril, zofenopril,
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anti - obesi P Q:r 'obe oun can be conbi ne
conmpounds 0fsotdms wherernhswin resnstance is a component in a mammalian patient in need of

such treatment, comprising administering to the patient an effective amount of at least
one compound of the invention and at least one compound selected from the group

20 consisting of: dipeptidy! peptidase-IV (DP-1V) ; inhibitors; insulin sensitizing agents se-
lected from the group consisting of PPARy agonists, PPARa. agonists, PPARa/y dual
agonists, and biguanides; insulin and insulin mimetics; sulfonylureas and other insulin
secretagogues; a-glucosidase inhibitors; glucagon receptor antagonists; GLP-1, GLP-1
analogs, and GLP-1 receptor agonists; GIP,GIP mimetics, and GIP receptor agonists;

25 PACAP, PACAP mimetics, and PACAP receptor 3 agonists; cholesterol lowering
agents selected from the group consisting of HMG-CoA reductase inhibitors, seques-
trants, nicotinyl alcohol, nicotinic acid and salts thereof, inhibitors of cholesterol absorp-
tion, acyl CoA:cholesterol acyltransferase inhibitors, and anti-oxidants; PPARS ago-
nists; antiobesity compounds; ileal bile acid transporter inhibitors; anti-inflammatory

30 agents, excluding glucocorticoids; protein tyrosine phosphatase 1B (PTP-1B) inhibitors;
and antihypertensives including those acting on the angiotensin or renin systems, such
as angiotensin converting enzyme inhibitors, angiotensin Il receptor antagonists or
renin inhibitors, such as captopril, cilazapril, enalapril, fosinopril, lisinopril, quinapril,

ramapril, zofenopril, candesartan, cilexetil, eprosartan, irbesartan, losartan, tasosartan,



cl ude fenfluram ne, dexfenfluram ne, phenterm ne, sibutramne, orlistat,
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or i nver s®020Mi22858, nel anocortin receptor agonists, i NnPORAFPRYI06F6S4

mel anocortin-4 receptor agonists, ghrelin antagonists, and

nel ani n-concentrating hormone (MCH) receptor antagonists. For a review of
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formula | , see S. Chaki et al., "Recent advances in feeding suppressing
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neur odegengMIt-i068 rdbisaaseinhibitoi. nopat hy, nephropat hy, neuropat hy, Metabolic
Syndrome, hypertension and other conditions and disorders where insulin
resi st amce i SMereqaimuiEelyt in dnotrer mspactiof te iperitiont a methmsled trefting a condi-

tion selected from the group consisting of hypercholesterolemia, atherosclerosis, low
HDL levels, high LDL levels, hyperlipidemia, hypertriglyceridemia and dyslipidemia, in a
mammalian patient in need of such treatment is disclosed, wherein the HMG-CoA re-

ductase inhibitor is a statin.

20 Even more particularly, in another aspect of the invention, a method of treating a
condition selected from the group consisting of hypercholesterolemia, atherosclerosis,
low HAL levels, high LDL levels, hyperlipidemia, hypertriglyceridemia and dyslipidemia,
in a mammalian patient in need of such treatment is disclosed, wherein the HMG-CoA
reductase inhibitor is a statin selected from the group consisting of lovastatin, simvas-

25 tatin, pravastatin, cerivastatin, fluvastatin, atorvastatin, itavastatin and rosuvastatin.

In another aspect of the invention, a method of reducing the risk of developing a
condition selected from the group consisting of hypercholesterolemia, atherosclerosis,
low HDL levels, high LDL levels, hyperlipidemia, hypertriglyceridemia and dyslipidemia,
and the sequelae of such conditions is disclosed comprising administering to a mam-

30 malian patient in need of such treatment a therapeutically effective amount of at least

one compound of the invention and an HMG-CoA reductase inhibitor.

In another aspect of the invention, a method for delaying the onset or reducing the

risk of; developing atherosclerosis in a human patient in need of such treatment is dis-



such treatnent, conprising admnistering to the patient an effective anount
of at | east one conpound of the invention and at | east one conpound
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administering a cholesterol absorption inhibitor.

More particularly, in another aspect of the invention, a method for delaying the on-
set or reducing the risk of developing atherosclerosis in a human patient in need of
20 such treatment is disclosed, wherein the HMG-CoA reductase inhibitor is a statin and

the cholesterol absorption inhibitor is ezetimibe.

In another aspect of the invention, a medicament according to above aspects and
embodiments is provided, wherein in such medicament comprises at least one addi-

25 tional pharmacologically active substance (drug, ingredient).

In a preferred embodiment the at least one pharmacologically active substance is a

substance as described herein.

In another aspect of the invention, a medicament according to above aspects and
embodiments is provided, wherein the medicament is applied before and/or during
30 and/or after treatment with at least one additional pharmacologically active substance.

in a preferred embodiment the at least one pharmacologically active substance is a

substance as described herein.



therapeutically effective amount of at |east one conmpound of the invention
and an HM& CoA reductase inhibitor. Mire particularly, in another aspect of
t he i nverwDanio/@28%t hod of treating a condi tion sel ect @@THAPRINIODTSHr oup
consi sting of hyperchol esterol em a, atherosclerosis, |ow HDL | evels, high
LDL levels, hyperlipidema, hypertriglyceridema and dyslipidema, in a
mammal i an pgd{ndgi N need of such treatnepg.is disclosed, wherein the

HMG CoA re ductase inhibitor is a statin. Even nore particularly, in

anot her aspect of the invention, a nmethod of treating a condition selected
fromthe group consisting of hyperchol esterol em a, atherosclerosis, |ow HAL
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patient in need of such treatnent a therapeutically effective anmount of at
| east one conpound of the invention and an HM5 CoA reductase inhibitor. In

anot her aspect of the inyention t | NG / ;
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PACAP, PACAP mimetics, and PACAP receptor 3 agonists; cholesterol lowering
agents selected from the group consisting of HMG-CoA reductase inhibitors, seques-
trants, (nicotinyl alcohol, nicotinic acid or a salt thereof, inhibitors of cholesterol absorp-
tion, acyl CoA:cholesterol acyltransferase inhibitors, and anti-oxidants; PPARS ago-
20 nists; antiobesity compounds; ileal bile acid transporter inhibitors; anti-inflammatory
agents other than glucocorticoids; protein tyrosine phosphatase 1B (PTP-1B) inhibitors;
and antihypertensives including those acting on the angiotensin or renin systems, such
as angiotensin converting enzyme inhibitors, angiotensin Il receptor antagonists or
renin inhibitors, such as captopril, cilazapril, enalapril, fosinopril, lisinopril, quinapril,
25 ramapril, zofenopril, candesartan, cilexetil, eprosartan, irbesartan, losartan, tasosartan,
telmisartan, and valsartan; inhibitors of cholesteryl ester transfer protein (CETP); and a

pharmaceutically acceptablie carrier.

A further embodiment of the present invention is a process for the manufacture of
said pharmaceutical compositions, characterized in that one or more compounds ac-
30 cording to the invention and one or more compounds selected from the group consist-
ing of solid, liquid or semiliquid excipients, auxiliaries, adjuvants, diluents, carriers and
pharmaceutically active agents other than the compounds according to the invention,

are converted in a suitable dosage form.



wherein the HVG CoA reductase inhibitor is a statin selected fromthe group
consisting of: lovastatin, sinvastatin, pravastatin, cerivastatin,

fl uvast atw,20ax@essast ati n, itavastatin, and rosuvast ati RCTHEPRIDIN0OT6S4
particularly, a nethod for delaying the onset or reducing the risk of de
vel opi ng atherosclerosis in a human patient in need of such treatnent is

di scl osed, hg the statin is simvastaggn. In another aspect of the

i nvention, a nethod for delaying the onset or reducing the risk of

devel opi ng atherosclerosis in a human patient in need of such treatnment is
dis closed, wherein the HVMG CoA reductase inhibitor is a statin and further
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conpri ses HVeP¥4ist one additional pharnacol ogically active substance (drug,

ingredient). In a preferred enbodi nent the at | east one pharnacol ogically
active substance is a substance as described herein. In another aspect of

t he invention, a nmedi canent accordin 0 above. a t ' S
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15 the effect desired. Parenteral administration is preferred. Oral administration is espe-

cially preferred.

Suitable dosage forms include, but are not limited to capsules, tablets, pellets, dra-
gees, semi-solids, powders, granules, suppositories, ointments, creams, lotions, inha-
lants, injections, cataplasms, gels, tapes, eye drops, solution, syrups, aerosols, sus-

20 pension, emulsion, which can be produced according to methods known in the art, for
example as described below:

tablets: mixing of active ingredient/s and auxiliaries, compression of said mixture
into tablets (direct compression), optionally granulation of part of mixture before com-
pression.

25 capsules: mixing of active ingredient/s and auxiliaries to obtain a flowable powder,
optionally granulating powder, filling powders/granulate into opened capsules, capping
of capsules.

semi-solids (ointments, gels, creams): dissolving/dispersing active ingredient/s in

an aqueous or fatty carrier; subsequent mixing of aqueous/fatty phase with comple-

30 mentary fatty/ aqueous phase, homogenization (creams only).

suppositories (rectal and vaginal): dissolving/dispersing active ingredient/s in carrier

material liquified by heat (rectal: carrier material normally a wax; vaginal: carrier nor-



excipients, auxiliaries, adjuvants, diluents, carriers and/or additional
pharmaceutically active substance other than the conpounds of the

i nvent i orwolnieemessher aspect of the invention, a phar maeeutapeed/00ssEposi tion
I s discl osed which conprises at |east one conpound of the invention, a
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m nmetics; nyl urea d t i ase
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inhibitors, and anti-oxidants; PPARd agonists; antiobesity conpounds; il eal
bile acPd transporter inhibitors; anti-inflanmatory agents other than
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Ullmann's Encyclopedia of Industrial Chemistry, 5th Edition. In this respect, active in-
gredients are preferably at least one compound of the invention and one or more addi-
tional compounds other than the compounds of the invention, which show valuable
20 pharmaceutical properties, preferably those pharmaceutical active agents other than

the compounds of the invention, which are disclosed herein.

Particularly suitable for oral use are tablets, pills, coated tablets, capsules, pow-
ders, granules, syrups, juices or drops, suitable for rectal use are suppositories, suit-
able for parenteral use are solutions, preferably oil-based or aqueous solutions, fur-

25 thermore suspensions, emulsions or implants, and suitable for topical use are oint-
ments, creams or powders. The compounds of the invention may also be lyophilised
and the resultant lyophilisates used, for example, for the preparation of injection prepa-
rations. The preparations indicated may be sterilised and/or comprise assistants, such
as lubricants, preservatives, stabilisers and/or wetting agents, emulsifiers, salts for

30 modifying the osmotic pressure, buffer substances, dyes, flavours and/or a plurality of

further active ingredients, for example one or more vitamins.

Suitable excipients are organic or inorganic substances, which are suitable for en-
teral (for example oral), parenteral or topical administration and do not react with the

compounds of the invention, for example water, vegetable oils, benzyl alcohols, al-



fective anmount of at |east one conpound of the invention and/or at | east
one pharma ceutical conposition as described herein and a therapeutically
ef fecti vevarouwm2ssh at | east one further pharnacol ogi calPCY¥/ERe9Mes6subst ance
ot her than the conpounds of the invention. The pharnaceutical conpositions
of the present invention nmay be adm nistered by any neans that achieve
their intepggfhpggpose. For exanple, adnmiggstration may be by oral,

par ent eral , toplcal enteral, intravenous, intramnuscular, inhalant, nasal,
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I nha lants, injections, cataplasns, gels, tapes, eye drops sol ution,
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15 col and/or titanium dioxide, lacquer solutions and suitable organic solvents or solvent
mixtures. In order to produce coatings resistant to gastric juices or to provide a dosage
form affording the advantage of prolonged action, the tablet, dragee or pill can com-
prise an inner dosage and an outer dosage component me latter being in the form of
an envelope over the former. The two components can be separated by an enteric
20 layer, which serves to resist disintegration in the stomach and permits the inner com-
ponent to pass intact into the duodenum or to be delayed in release. A variety of mate-
rials can be used for such enteric layers or coatings, such materials including a number
of polymeric acids and mixtures of polymeric acids with such materials as shellac, ace-
tyl alcohol, solutions of suitable cellulose preparations such as acetyl-cellulose phtha-
25 late, cellulose acetate or hydroxypropylmethyl-cellulose phthalate, are used. Dye stuffs
or pigments may be added to the tablets or dragee coatings, for example, for identifica-

tion or in order to characterize combinations of active compound doses.

Suitable carrier substances are organic or inorganic substances which are suitable
for enteral (e.g. oral) or parenteral administration or topical application and do not react
30 with the novel compounds, for example water, vegetable oils, benzyl alcohols, polyeth-
ylene glycols, gelatin, carbohydrates such as lactose or starch, magnesium stearate,
talc and petroleum jelly. In particular, tablets, coated tablets, capsules, syrups, suspen-
sions, drops or suppositories are used for enteral administration, solutions, preferably
oily or aqueous solutions, furthermore suspensions, emulsions or implants, are used

35 for parenteral administration, and ointments, creams or powders are used for topical



material liquified by heat (rectal: carrier material normally a wax;
vaginal: carrier norP08137 OB - 37 - mally a heated solution of a gelling
agent), caetnmg2essibd m xture into suppository forns, anREAEPRYIANT6S4

wi t hdrawal suppositories fromthe forns. aerosols: dispersing/dissolving
active agent/s in a propellant, bottling said mxture into an atom zer. In
general , negg@hepgcal routes for the prodggtion of pharnmaceutical

corrpos![ t H)ns and/ or phar maceuti cal preparations conprise processing steps
on suitable mech an ans. k e_ar nor e
conpounds R EﬁCBWpPWf%S 02*?'3%&&’8@%%%"‘%%%‘% ?ébl éﬁ'ﬁic}er%f g{c? ﬁ%?yso? E":!{t ion to
a patient idqlediegdinet! canbe usetrfoatxample, fosthel prgduqtlheofrnmol@pf&ﬁ’ﬁra(ﬂﬁés or nore
conpounds of the invention into such a dosage form conprises the addition
of one or rmrre.eqmémam indieated tenl be rstarilizérbangd/oLgarceMdAi ekgigients suah AP er s,

exci pients, auxiliar d
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steps are kaeWitaniing.he art, for exanple fromU I mann's Encycl opedi a of
I ndustrial Chemistry, 5th Edition. In this respect, active in gredients are
prefer abI y atOthglag-tarm%emma‘ppmpaiadbnﬁ lnhichneesriie asedaordllydndude push-tit cagdi

tional ound t h

val uabl e p ig?rﬁn @QS gto 83'?*"&?%5&%@5‘5 rg?‘gﬁ%?qé‘? g%[fstu\'é[%h%é‘ég&t e(r?%%]g\gl}!? g;%?gact i ve
agent s 10t heigett 12A dsfm/o@wbﬁumaoloﬂ'héleusmﬁtempsdas cah mrhtatmrtbe dctivel aosed

herei n. Pgraélgcl:ﬂ%gg rtl%f(? gisgalnﬁgrsg&mcé énay Seem&reﬁ v&f?‘nbfhlg;s sucnglslﬁctosfeoﬁfn‘ad

t abl et s, Fups, juic sul tabl e
for rectal etgSichrae starpess ahdior kbricants suctbasetalcoor rpagrmstum atlea[ﬁt@am @p-

sol uti ons referably oil-b d | ut |
Sospensl ontiShaifaniRecS b sBf 3hdk ks, B GOUE PRGBLI e prdtblalfy dRERedor
ments, cr eaur@eaae@wxslmrasle IiGhiels ceuubcasfdky oifs, bhﬁgdimpenaffrom addjtion, siabilizers

I yoph| | i sed a qtd’ue resul tant |yophilisates used, for exanple, for the
prepar a0 oH"aéff €tion prepa rations. The preparations indicated nay be

sterilised anﬂ1/e ||QUIOO ; Is lsnew 2R th tr%]\}e?mrﬁb'&hhons of the present invention may be
incorporated for administration orally include aqueous solutions, suitably flavoured syr-
ups, aqueous or oil suspensions, and flavoured emulsions with edible oils such as cot-
tonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar pharma-

20 ceutical vehicles. Suitable dispersing or suspending agents for aqueous suspensions

include synthetic and natural gums such as tragacanth, acacia, alginate, dextran, so-

dium carboxymethyicellulose, methylcellulose, polyvinyl-pyrrolidone or gelatine.

Suitable formulations for parenteral administration include aqueous solutions of the
active compounds in water-soluble form, for example, water-soluble salts and alkaline
25  solutions. In addition, suspensions of the active compounds as appropriate oily injec-
tion suspensions may be administered. Suitable lipophilic solvents or vehicles include
fatty oils, for example, sesame oil, or synthetic fatty acid esters, for example, ethyl
oleate or triglycerides or polyethylene glycol-400 (the compounds are soluble in PEG-
400).
30 Aqueous injection suspensions may contain substances, which increase the viscos-

ity of the suspension, including, for example, sodium carboxymethyl cellulose, sorbitol,

and/or dextran, optionally, the suspension may also contain stabilizers.



as lubricants, preservatives, stabilisers and/or wetting agents,

emul sifiers, salts for nodifying the osnotic pressure, buffer substances,
dyes, fl| avowrw/aegivor a plurality of further active i ngPEeWiEPR08/005664
exanpl e one or nore vitam ns. Suitable excipients are organic or inorganic
subst ances, which are suitable for en teral (for exanple oral), parenteral
or topicalpggﬂbnbétration and do not reacypgw th the conpounds of the

i nvention, for exanple water, vegetable oils, benzyl al cohols, al P08137 OB
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al so car boky BB teEdatitthe &fddsfconvemmapiahatersayl  pyrrol i done, agar, or
alginic acid or a salt thereof, such as sodium alginate. Auxiliaries

i ncl u;ie, Wi lt !Pwsib:é ;lﬂﬁérﬁiaitc@urlic_af br@p@fﬁ@ﬂé,&&ﬁimcmh usedaredtally mcludanfos exf or
exanple, silica, talg¢, stearic acij r salts,.thereof, such '
stearate 0P EYRRASEPUSS é‘%&h CQHa'Fg?P?)B?Wé'Pﬁ?ﬂneﬁeo g &agre oﬁ&%gge@g%g‘?@g mar e
pr 0;“ ded %B%@Wéﬂﬁ@%ﬁpp&ﬂbﬁy%@e. sditadie sugpodies bases areefor esaraplanbatucal
gastric julces. For this purpose,_concentrated sacechari.de saol ut.i b
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oot ant  DESQEOERPIS faseeRRiets e f3oiapotafa Mo BRERERR,

advant age gfyc&gpérqugﬂnmafbembohge tablet, dragee or pill can com prise an
i nner dosage and an outer dosage conponent ne latter being in the form of

an envel ope O@uskenie@ioife, theldtgngounds ofrereesent taentien witlberiatrefoby ofn
AR AR IR RN e R R e R
del ayed i ntpgbemeeombounds ettiie dfventdreor ofaheir paarmaeeutivatly bereptabithsalist er i c
layers or CS?J%t')IQ %ﬁérrr?auccentica ty(i’:\gzi:éapltgblier%%\ltsl,J gf tp-g cgm%mw)c?srof this invention include
acid addition salts which may, for example be formed by mixing a solution of the com-
pound according to the invention with a solution of a pharmaceutically acceptable acid
20 such as hydrochloric acid, sulphuric acid, methanesulphonic acid, fumaric acid, maleic
acid, succinic acid, acetic acid, benzoic acid, oxalic acid, citric acid, tartaric acid, car-
bonic acid or phosphoric acid. Furthermore, where the compounds of the invention
carry an acidic moiety, suitable pharmaceutically acceptable salts thereof may include
alkali metal salts, e.g. sodium or potassium salts; alkaline earth metal salts, e.g. cal-
25 cium or magnesium salts; and salts formed with suitable organic bases, e.g. quaternary

ammonium salts.

The pharmaceutical preparations can be employed as medicaments in human and
veterinary medicine. As used herein, the term "effective amount” means that amount of
30 adrug or pharmaceutical agent that will elicit the biological or medical response of a
tissue, system, animal or human that is being sought, for instance, by a researcher or
clinician. Furthermore, the term "therapeutically effective amount” means any amount
which, as compared to a corresponding subject who has not received such amount,

results in improved treatment, healing, prevention, or amelioration of a disease, disor-



of polymeric acids and m xtures of polyneric acids with such materials as
shell ac, ace tyl alcohol, solutions of suitable cellul ose preparations such
as acet ylwoeplogi2esse pht hal ate, cel |l ul ose acetate or PCT/EP2009/005654

hydr oxypr opyl net hyl -cel | ul ose phthal ate, are used. Dye stuffs or pignents
may be added to the tablets or dragee coatings, for exanple, for identifica
tion or inpggfigroBo characterize combinatigans of active conpound doses.

Sui tabl e carrier substances are organi c or inorgani c substances which are
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e.g. one ofveighte vitam ns. O her pharnaceutical preparations, which can be
used orally include push-fit cap sules nmade of gel atine, as mell as soft,
seal ed capsul Bisoserd ekt fwilyeladily appracidtedhpl doseileverecansyarh aa@ fgngtiopobtheor

sorbitol. The. ushflt C h
Form ot gr anerBscompeung’ AEFAERY e Fbs G v ListRoRANy BOMR SBoieft fo°
sucthI grs] st aidehsffectsaSdmerof thebspecHictcompoohdagretmore mtemm@tham Breferred e and,
op Zers
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or liqui d parietlyfof meahs. Addiférrezihmesnsaisit inreassrenthy pbnslaldg@al pOtenCy of a given

compound.

For the purpose of the present invention, all mammalian species are regarded as
20 being comprised. In a preferred embodiment, such mammals are selected from the
group consisting of “primate, human, rodent, equine, bovine, canine, feline, domestic
animals, cattle, livestock, pets, cow, sheep, pig, goat, horse, pony, donkey, hinny,
mule, hare, rabbit, cat, dog, guinea pig, hamster, rat, mouse”. More preferably, such
mammals are humans. Animal mdde!s are of interest for experimental investigations,

25 providing a model for treatment of human diseases.

The specific dose for the individual patient depends, however, on the multitude of
factors, for example on the efficacy of the specific compounds employed, on the age,
body weight, general state of health, the sex, the kind of diet, on the time and route of

30 administration, on the excretion rate, the kind of administration and the dosage form to
be administered, the pharmaceutical combination and severity of the particular disorder

to which the therapy relates. The specific therapeutic effective dose for the individual



The liquid fornms in which the novel conpositions of the present invention
may be incorporated for admnistration orally include aqueous sol utions,
sui t abl y wDamumessosyr ups, aqueous or oil suspensi ons, PamEPRéWeIEsEd

emul sions with edible oils such as cot tonseed oil, sesame oil, coconut oi
or peanut oil, as well as elixirs and sim |l ar pharmaceutical vehicles.

Sui tabl e dpgpeisbgg or suspendi ng agents.-f#pr aqueous suspensions include
synthetic and natural gunms such as tragacanth, acacia, alginate, dextran

so di um carboxynet hyl I C I Ve 0 or
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aqueous soldttor phygsicidn, twrécraadvises or attpodsthe therapeutisrtrestingdl. e form for
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suspensi ons dh thdeaseodfinvanyodisqrders dtheasisegptibility of s particular defljte featment with
suspensi ong _may. be adm ni stere ' | i L ded ; vahicl es
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esters, 5 okelesanpibnedatittyd sabjecttcompound atVargieg icdecentnatipns fpe atpgried ef time

gl ycol -400 (the conpounds _are lukle, in P . Ag LRLeetd
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suspensi onpné helghidghe Week. Eoaimplitey testog, owitersd welty fremia/biopsy $ample eay
sorbitol, and/or dextran, optionally, the suspension may al so contain

stabilizer 9¢M§8437 OB - 40 - For adninistration as an inhal ation spray, it
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| nhal at i on ligtingtin angwagn be adm nistered with the aid of conventi onal
i nhal ers. Possi bl e pharmaceutical preparations, which can be used rectally
i ncl ude, for Abowersideelomplideinperatuwss awhindicatedis '€t Indhe fpllowingiexampias. of one
or nore of ,the actiye com. ' ' Rase; bkl e
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dichloromethane, the phases are separated, the organic phase is washed with satu-
rated NaHCO; solution, if desired with water and saturated NaCl solution, is dried over
sodium sulfate, filtered and evaporated, and the product is purified by chromatography
20 on silica gel, by preparative HPLC and/or by crystallisation. The purified compounds

are, if desired, freeze-dried.
Mass spectrometry (MS): ESI (electrospray ionisation) (M+H)"
List of Abbreviations and Acronyms:

AcOH acetic acid, anh anhydrous, atm atmosphere(s), BOC tert-butoxycarbonyl
25 CDI 1,1'-carbony! diimidazole, conc concentrated, d day(s), dec decomposition, DMAC
NN-dimethylacetamide, DMPU 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone,
DMF NN-dimethylformamide, DMSO dimethylsulfoxide, DPPA diphenylphosphoryl
azide, EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, EtOAc ethyl acetate, EtOH
ethanol (100%), Et,O diethyl ether, Et;N triethylamine, h hour(s), MeOH methanol, pet.
30 ether petroleum ether (boiling range 30-60°C), temp. temperature, THF tetrahydrofu-
ran, TFA triflucroAcOH, Tf trifluoromethanesulfonyl.



base. Possible base materials include, for exanple, liquid triglycerides,

pol yet hyl ene glycols, or paraffin hydrocarbons. For use in nedicine, the

conmpoundswof2otoe28spesent i nvention will be in the form eCTgracomesssad i cal |y
acceptabl e salts. O her salts may, however, be useful in the prepara tion
of the compounds of the invention or of their pharmaceutically acceptable
salts. Suip g1 4 @gar maceutical ly acceptabhg.salts of the conpounds of this
invention i1nclude acid addition salts which nmay, for exanple be fornmed by

m xing a soI ion th R nd

sol ution of a ?f’ﬁ’é Bf?lc%'ieijg% e@ég%%& ﬁ’grg ﬁqg%@gﬁdtéggg%ﬁ%@ﬁ%ﬂtﬁgﬁac| d,
sul phuric gatirdty. Teé haseton |pheapiamea¢m choref detan by meainsl of ﬁ’lelfeIIQWIa@e&iamBla&m ni c
acid, acetic acid, benzoic acg qﬁ #c acid, citric acid, tartaric acid,
car bonic WADRHROWRYSEREHY ESHEted F§1Y her more, where the conpounds of the
invention carry an acidic noiety, suitable pharmaceutically acceptable
salts thereof may include alkali netal salts, e.g. sodiumor potassium
salts; alkaline earth nmetal salts, e.g. calciumor magnesiumsalts; and
salts formed with suitable organi ¢ bases, e.g. quaternary ammoni um salts.
The pharnmaceutical preparations can be enployed as nedi canents in human and
veterinary nedicine. As used herein, the term"effective anount” neans that
anount of a drug or pharmaceutical agent that will elicit the biological or
nmedi cal response of a tissue, system animal or human that is being sought,
for instance, by a researcher or clinician. Furthernore, the term
"therapeutically effective anount” neans any anount which, as conpared to a
correspondi ng subject who has not received such anount, results in inproved
treatnment, healing, prevention, or amelioration of a disease, disorP08137
OB - 41 - der, or side effect, or a decrease in the rate of advancenent of
a di sease or disorder. The termalso includes within its scope anpbunts
effective to enhance normal physio |ogical function. Said therapeutic
effective anmount of one or nore of the conpounds of the invention is known
to the skilled artisan or can be easily determ ned by standard nethods
known in the art. The conpounds of the invention and the additional active
substances are generally



adm ni stered anal ogously to comrercial preparations. Usually, suitable
doses that are therapeutically effective lie in the range between 0.0005 ng
and 1000 wgQ,20pvaetsspabl y bet ween 0. 005 ng and 500 ng andPEFFPeeaioDisshet ween
0.5 ng and 100 ng per dose unit. The daily dose is preferably between about
0.001 ng/ kg and 10 ng/ kg of body weight. Those of skill will readily
appreci at epplpd7y dpse | evel s can vary as ad4#unction of the specific
conmpound, the severity of the synptons and the susceptibility of the

subj ect toE§;g&e§ffects. Some of the specific conpounds are nore potent

t han ot her s erred dosages for a given conpound are readily

determ nable by those of skill in the art by a variety of neans. A
preferred nmeans is to neasure the physiol ogical potency of a given
conpound. Eor the,p e .of .th r i k:on, all mammal i an speci es
are regard aannbérﬁéﬁgﬁﬁ%Ffé885“¥ﬁﬁ§§3#é?§¥§@@h§ﬁbodinent, such manmal s
are selected fromthe group consisting of "primate, human, rodent, equine,
bovi ne, canine, feline, donmestic animals, cattle, |livestock, pets, cow,
sheep, @ g;Thgeatpotradssef,the pregentdovecdipn chin beprepaneédacdoading to tistrirecedygs, dog,
gui nea pig, hanster. rat usey . r.ef. |y Teagects umans.
Ani mal nmod8&l tgeg&[gw r]hg ?ﬁ}e@eggﬁn(?B?'Og%%F ?\ﬁé&ﬁ(‘? @I%%Shr&‘eazlﬁﬁ g%%@éns, étphgggg’i Ii ng a
nodel for ktagt@igmaaterialis koown odimag @asity. beTprepareddidm knalos stafting reaterialadi vi dual
pati ent depends, however, on the nultitude of factors, for exanple on the
efficacy of the specific conpounds enpl oyed, on the age, body weight,
general st &lcRemle f1€al th, the sex, the kind of diet, on the tinme and route
of adninisfratron, on the excretion rate, the kind of adninistgation and
the dosage formto be adm nistered, the phar ﬁu@Fcal copimat i on and

severity of the particyhkar ,gdi sorder to which therapy r tes. The
specific thger ti,c e{feCtiveontassiod or the individual RO8187 OB - 42 -
patient can.r |y bgiggfernlnea by r outi iyn, for exanple
by the doc tOr of phySi ci an, whi ch advi ses tt ends~y her apeuti c
treatnment. In the case of many disorders,'{heﬁsusceptibilﬂiy of a
particular cell to treatnent with the subject conpounds y be determ ned

by in vitro testing. Typically a culture of thesimmons-Smith

boc
e
NH N
Deprotection | RN N
P
N
N" R

Acylation
O

X

N R

A 7
IZ/

IZ o
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cell is conbined with a subject conpound at varying concentrations for a
period of time sufficient to allow the active agents to show a rel evant
reacti on,WO0HV02985pet ween about one hour and one week. RPGH/EPR00QI00F6S4
testing, cultured cells froma biopsy sanple may be used. Even w t hout
further details, it is assunmed that a person skilled in the art wll be
able to utphde dBe above description in-ybe broadest scope. The preferred
enbodi ments should therefore nmerely be regarded as descriptive disclosure,

which is alsol utely, nQt .l i4m 44 ' ;ﬁ?g | ow, all

t enper at urggmé)lpgnfjr?d"f gé{?éhﬂ‘fnﬂ'@%&pﬂﬁﬁwc 0 rld?\?\nﬂﬁgr@gprpb‘fes, "conventi onal
wor k- up"  nazadcydiof3, 1.0Thenclewyd Hepyrrelof2,3-blnwnidines renoved, water is added
if necessary, the pHis adjusted, if necessary, to between 2 and 10,
depending on the constitution of the end product, the m xture is extracted
with ethyl acetate or dichloronmethane, the phases are separated, the
organi ¢ phggp i:€ondshsadioni th satu rated NaHCO3 solution, if desired with
wat er and saturated NaCl solution, is dried over sodiumsulfate, filtered
and evapor airiebutyls( H-berqio[8dablpyricin-3u)-2, bathysyo-dHryrreico GFPRYYI#R silica
gel, by preparative HPLC and/or by crystallisation. The purified coppounds
are, if de3bmesbjutibnet?eazdindeole.(20s 22 @mQ*HHMQ@H(WmLEPdW@Ieé@WBQBray

i oni sation Vit £l iati f : irReaintTors | d,
anh anhydr@ﬁé ?dggdeanﬁszpﬁgepﬁgﬁ ﬁ%@{@%%é@%é&ﬁg?gnh)l/-léﬁ%llp%‘il 1 - 8ar bonyl
di i mi dazol €0.4gnt!Cconmd)it metkatol wasagded dropaiseiedafieydng cempletinme the

NN- di net hyl t am de. : o ; fi ixt n-
13- f et hORS NG, ALY P s o TTF. uprmight T esctog itre wes conce
NN- di netohy trbedrimracis, aDVB@ risidoe wasdakegrow mevatermd extiasteswilheisyirsetate-

azi de, EDCL, 1-(3-di et ' | )543z Lear bldr TuEPsuIeh Ay |
acetate, Et @quar?gcn@?as? %%MEP %%d\%%tté ?15’?%’#’%9 HQ&E”P {éél\llqrﬁ%ngg hyl anlﬁ]e, h
hour (s), MafiHcomtdnimated, toieyneset Trer regigiue sasuwifieth By colbin Shinatag@ehgo- 60

00, tenp I 3 1 o) i gl k17

0111 uor oriOHOTRERH S fhuaRytTiepan Top i 3 ypasapido .

r ef er ences pgureleflecarbyxyilate ¢t phard teat-tyldef1é-RyiEtol2 3-lpwidin-3-y1)-2,3-dihydro-
15 1H-pyrrole-1-carboxylate (19).

tert-butyl 3-(1H-pyrrolof2,3-bjpyridin-3-yl)-2,5-dihydro-1 H-pyrrole-1-carboxylate
m/z = 286 [M+H]"

"H NMR (300 MHz, d6-DMSO): 11.85 (s, 1H), 8.3 (m, 2H), 7.65 (m, 1H), 7.15 (m, 1H),
20 6.25(m, 1H), 4.5 (s, 2H), 4.25 (s, 2H), 1.5-1.3 (m, 9H).

tert-butyl 4-(1H-pyrrolo[2,3-bjpyridin-3-yl)-2,3-dihydro-1H-p yrrole-1-carboxylate

miz = 286 [M+H]*

25 Step 2: Cyclopropanation

tert-butyl 1-(1H-pyrrolof2,3-bjpyridin-3-yl)-3-azabicyclo[3.1. 0Jhexane-3-carboxylate

To a solution of tert-butyl 3-(1H-pyrrolo[2,3-b]pyridin-3-yl)-2,5-dihydro-1 H-pyrrole-1-

carboxylate (700 mg, 2.5 mmol) in DCM (20 mL), was added dropwise at 0°C under

nitrogen atmsophere diethylzinc (6.13 mL of a 1M solution in hexane, 6.1 mmol) and
30 diiodomethane (0.79 mL, 9.8 mmol). The mixture was warmed to RT and stirred at RT



entirety. The invention is explained in nore detail by neans of the

foll ow ng exanpl es w thout, however, being restricted thereto.P08137 OB -

44 - ExarpuPes10@2sfpl e 1 - Synthesis of conpounds of t hePCHEPRAOOS6The

conpounds of the present invention can be prepared according to the

procedures of the follow ng scheme 1 and bel ow working exanples. In all

preparati vpogeiegds, all starting material6i-s known or may easily be

prgp?ge?[zrom known starting materials. Schenme 1P08137 OB - 45 - Conpound 1

- I adaHe!

. 0] hex- 1- yP\}erTgH:]gﬁgﬁm?ﬁ&wégﬁe%p&% n‘%ﬁg%'gﬁe)ﬁa}hcﬁld ensa? Ié%gﬁt?[g?salugattegl

:S),Ol( 1tH pyrr fa(hu;ci@ s’bhm”gpynf Batimoruny chlodde mermuﬁme wwﬁraﬁpéwh&ﬁ’ﬂo&gﬂ%t e To a
ution o azain JRL

m.) was QGO Eﬂmiliéﬁaéé%n? cgnc ath dud. ﬁ'h%%fd&é—%s%ﬁr?mn\@%@r (60

he m xture was heated

]Ic\l—:Bloc pi pepraﬂw:eﬂﬁeranétr(ézasaltlgg pﬂmvlliatﬁ)ms filtera@ end than puifed BYcAVENGHEFRse and
ol lowing c etio Ir'aéy I 160C
over ni g%t n@g @ch&{‘( '\4198 ure 5)\/\/a%ﬁ8{)°}r}§gn '%%?@§°W§3§%l¥gm§%%bt(hg@r esi due
was taken wg)in vvat er and extracted with ethyl acetate. The organi c phase
was watshed \é\nth \évat er and brine, dried over magnesi um sul phate and
concentrated to dryness. The residue was purified by colum chromat ograph
(DCM MeOH) to affordtert-butyl y Irapny
3- (1H pyrr el/pER0B{EFpYT i di n-3-yl ) -2, 5-di hydro-1 prrrol e- 1- carboxyl ate (1
g) and tert-butyl 4-(1H pyrrol o[ 2, 3-b] pyridin- 3|_¥ )]
&I_H- pyr r ol F1HMHRl()3ﬁq/MhllzedQ D@))SOIéﬂt4~(l§u1|5ﬂ 8 (m, 1H), 9(m 1H) ?'7 (d, 1H), 7.05

pyrr o) o \V ) r e mz =
286 [ Mr j’TM%'%@GM%&%‘: %Né%gt 11. 81(%9”) pberé?ﬁag H;”BLMGS (m

1H), 7.15 (my2d)H), 6.25 (m 1H), 4.5 (s, 2H) 425 s, 2 1.5-1 .3
9H). tert-butyl 4-(1H pyrrolo[2, ( v (m
3-b] pyridin-3-yl)-2,3-di hydro-1H pyrrol e-1-carboxylate mz = 286 [ MtH] +

Step 3: Deprotection

3-(3-azabicyclo[3.1.0]hex-1-yl)-1H-pyrrolo[2, 3-bjpyridine hydrochloride

15 To tert-butyl 1-(1H-pyrrolo[2,3-b]pyridin-3-y|)-3-azabicyclo[3.1.0]hexane-3-carboxylate
(100 mg, 0.3 mmol) in dioxan (3 ml) was added 1 mL of a 4M solution of HCl in dioxan.
The reaction mixture was stirred at RT for 12h and concentrated to dryness to afford
the title compound as a buff colored solid (60mg), which was used immediately in the

following step.
20

Step 4: Acylation

3-(3-{[1-(4-fluorophenyl)cyclopropyl]carbon yl}-3-azabicyclo[3.1.0]hex-1-yl)-1H-
pyrrolo[2,3-bjpyridine

3-(3-azabicyclo[3.1 .0]hex-1-y})-1H-pyrrolo[2,3-b]pyridine hydrochloride (60 mg, 0.3
25 mmol) was dissolved in DCM (3 ml) and a few drops of DMF, and cooled to 0°C. Then
HOBt (38 mg, 0.33 mmol), EDCI (54 mg, 0.33 mmol) were added followed by
triethylamine (106 pL) and 1-(4-fluorophenyl)cyclopropanecarboxylic acid (46 mg, 0.3
mmol). The mixture was stirred at RT overnight. The volatiles were removed in vacuo
and the residue was purified by column chromatography (DCM/ MeOH 97:3) to yield

30 the title compound as a yellow solid (44 mg).

m/z = 362 [M+H]"



Step 2: Cvclopropanation tert-butyl 1-(1H pyrrol o[ 2,

3-b] pyridin-3-yl)-3-azabi cycl o[ 3. 1.0] hexane-3-carboxylate To a sol uti on of
t ert - but yWO2010122859r r ol o[ 2, 3- b] pyri di n-3-yl) -2, 5-di hydr @CT/ER@0BEE- 1 -
carboxylate (700 ng, 2.5 mmol) in DCM (20 nmL), was added dropw se at 00C
under nitrogen atnsophere diethylzinc (6.13 nL of a 1M solution in hexane,
6.1 mol) pagidgogdorrethane (0.79 m., 9.84mml). The m xture was warned to
RT and stirred at RTP08137 OB - 46 - overnight. The m xture was then cool ed

with an ic u ni um
chl ori de. %B‘ﬁ#@@q\gﬂ &@&&r&gc gc{g %%I%&fd”-ﬁ ?)c\j/??-‘)sza%?nﬂgu at e
and concenspated H) 3\8addo1H)T B (nesiiHjue 4veas 1Hr)|‘t'(|(Iat ), i1rP-biti B"oﬁHd;pyI et her
and the resulting precipitate was filtered and then purified by colum
chromat ography (DCM MeOH 95:5) to afford the title conpound as a yell ow
solid (100 ng). mz = 300 [M¥H + 1H NMR (300 MHz, d6-DVMSO): 11.4 (s, 1H),
8.4 (m 1|—|Ihe7olt8w(ng1cohbﬂ)qunas Wetelmatelin a Bindiar (ay aﬁmessnt&d(mcomgour@ 55 (m
2H), 3.4 (m 1H, 1.8 (m 1H 1.3-1.5 (m 9H), 1.3-1.1 (m 2H). Step 3:
Deprotesti on 3-(3-azabicyclo[3. 1.0]hex-1-yl)- 1H pyrrolo[2, 3-b]pyridine
hydrochl oride To tert-butyl H Hpyrrolo .S blpyridin-S-yOo S— azabi cycl o
i.a hexaneoﬁmmnhm(ylme{[( 14}6hMOplﬁ)elﬂ/i)qyglo))rbnyImaihanW{Z m) was added 1

m. of a 4M sql.uti,Q {eON m xture was stirred at
RT for 12h%%& %%ﬂ@’éﬁhhaxésd g‘ﬂgggggﬂéfif ord the title conpound as a
buff colored solid (60ng), V\hl ch was used jgmediately in the follow ng

step. Step 4: Acylation
3-(3-{[1-(4-fluorophenyl)cycl opropyl] car bosy h‘ azabi cycl of 3.
1. 0] hex-1-yl)-1Hpyrrol o[ 2, 3-b]pyridi/neMB-(3-azabicyclo[3.1

. 0] hex-1-yl)-1H pyrrol of 2, 3 b] pyri di hyildr ochperhde (60 ng, 0.3 nmol) was
di ssolved in DCM (3 nm) and a few drop f @ cooled to AC. Then

Cl

10 m/z =378 [M+H]'

Compound 3 — (2,2-Dimethyl-1-p-tolyl-cyclopropyl)-[5-(1H-pyrrolo[2,3-b]pyridin-3-
yl)-2-aza-bicyclo[3.1.0]hex-2-yl]-methanone

0
N
(iﬁ
N/ﬁ

15

m/z = 386 [M+H]"



HOBt (38 ng, 0.33 mmol ), EDCl (54 ng, 0.33 mmvl) were added foll owed by
triethylamne (106 m ) and 1-(4-fluorophenyl)cycl opropanecarboxylic acid
(46 nmg, OWOB 20mi22850The m xture was stirred at RT over ni goT/EPT000/005854at i | es
were renoved in vacuo and the residue was purified by colum chronat ography
(DCM MeCOH 97:3) to yield the title conpound as a yellow solid (44 nmg). mz
= 362 [ MtHppROSA8B OB - 47 - 1H NWR (300-MBZz, d6-DMSO: 9.8 (s, 1H), 8.2
(m 1H, 7.8 (dd, 1H), 7.3-6.9 (m 6H), 4.2 (dd, 1H), 3.8 (dd, 1H), 3.6 (m
1H), 3.4 ( T q LI N-2wi ng conpounds
wer e nmade ?r?";&%{nr%l ar3 %@11!1%%%20?” B‘iﬁé%?ﬁ?é’r‘r’f}gﬁ%&w Compound 2 -

3- (2-{[ 1- ( 4zabityclogbAjHexesul)dit-pyyelofzsthlpyiiding.  azabi cycl o[ 3. 1

.0] hex-5-yl)-1 Hpyrrolo[2,3-b]pyridine mz = 378 [ MtH + Conpound 3 -
(2,2-Di met hyl - 1-p-tol yl -cycl opropyl )-[5- (18 pyrrol o[ 2, 3-b] pyri di n- 3-
yl)-2-aza-bi cycl o[ 3. 1. 0] hex- 2-yl ] - met hanoné€ = 386 [ M+H] +P08137 OB - 48

- Compound 4 - 3-(2-{[1-(4-fluorophen yCl ofropyl ] car bonyl } - 2-

azabi cycl o[ 3. 1. 0] hex-5-yl ) -1Hpyrrol & 2, 3-b] pykidine nlz = 362 [ M+H] +P08137
OB - 49 - Exanple 2 - Inhibition of 1 Y\yme assay Human

reconmbi nant 11-bet a- hydroxysteroi d dehydy 3 ype 1 ( 11-b-HSD-1)

7 R] . m crosone fractions
were purchased from TEBU. The |11- b-|HSD)1 enzyne assay was carried out in 96
wel |l microtiter plates in a totalorelyhe of 100 niF cont ai ni ng 30 nmM Hepes
buffer, pH 7,4 with 1 nmM EDTA, stbstrgte nmixture cortisone / NADPH (200 nM
[/ 200 M), G6-P ( 1 mV) and inhibitors in serial dilutions. Reactions were
initiated by addition of 10m 11-b-HSD-1 (3 ng) fromE. coli, either as

m crosone fractions fromrat and mce liver (2,5 ng). Follow ng m xing, the
pl at es ‘@r%é@éﬁ‘%"{l\/ﬁﬂﬂ* 150 mnutes at 37C. The reactions were term nated
with 10 m



Aci d- 18beta gl ycyrrhetinic stop solution. Determ nations of Cortisol |evels
in 11-b-HSD- 1 preparations were nonitored by HTRF (HTRF Cortisol assay
from C s woaoimbessna tional ). Activity is expressed i n HCOEPC@a00IBE4 Or
concentration to inhibit 50% of the enzyne activity (1C50) (table 1).
1P08137 OB - 50 - Cains 1. Fused pyrrolidino-cycl opropane derivative
according pgsfaropla (1) or formula (I1)-wherein: Ais aryl or heteroaryl,

whi ch nmay opti onaIIy be substitut ed with one or nore substituents Z; Rl, R2

are indepepdent ach Ofehdp. I enyl, heteroaryl or

het er ocycl T‘%\'PRHZ ona i @Péaﬁr\aéﬂﬁ%rréya’sgﬁgo formtogether with Wto
whi ch they are attached to a G-C 4-cycloalkyl ring which may optionally be
substituted with one or nore substituents Z; R3, R4 are independently from
each other Hor Z tiona I ef t he
carbon at om t'¢*M# Eﬁ%mwnuﬁbﬁmgﬁw eBOrT@—g d@ﬁ?‘%"%ﬁ%"w% dR?l) may
al'so form b@ﬂ@ﬁé"ﬁés Bkprosddidn Eacbio Raaaadntice mrmncrbsmpeaaetncmstvma@dr-to a
C - C 4-cycl oal kyl II'P:E whi ch may option ally be substituted with one or
more suBst FRAREATOYTERY. R6 are |ndependently from each ot her Hor Z.
Optionally, R5 and R6 may also formto eth t%ﬁ‘ﬁ‘ge car | Pthm
they are att adifetf 96*9@'@9412%'9&385?1(‘9’?3 AR \RH‘ Ip PO BisESt ?{aﬂ %S figd tote

subst it ut egolmnrerbffqaﬁ Eorﬁ&h‘ﬁ? IE{I I-Tlﬁfe@tb%ffgr pH77 4 SvitH 10r’hMZEDRA; sURBtrate

optionally, orm'toget carbon atons to which they are
attached t m!xanr@ ant@onemalﬁmmb?&fi} rvh 6 ROQHMD.&5-6cF) €1 Biand inkibigprs \mﬁfﬁ“

optional Iy jbe. substitiuledei ihRa@tbhydadiRhor SBRSHLE WRB.S ($1EPRA E. B 51

10 either as microsome fractions from rat and mice liver (2,5 pg). Following mixing, the

plates were shaken for 150 minutes at 37°C. The reactions were terminated with 10 ul

Tabl e

Acid-18beta glycyrrhetinic stop solution. Determinations of cortisol levels in 11-B-HSD-
1 preparations were monitored by HTRF (HTRF cortisol assay from Cis bio interna-
tional).

15 Activity is expressed in % of control or concentration to inhibit 50% of the enzyme
activity (IC50) (table 1).

20

Table 1
Inhibition of human | Inhibition of mouse Inhibition of rat
Compound 11-B-HSD-1 11-B-HSD-1 11-B-HSD-1
IC50 (uM) IC50 (M) IC50 (uM)
1 0,026 0,67 0,93
2 0,022 1,54 1,29
4 0,046 0,78 0,49




R6, R7 optionally, may formtogether with the carbon atons to which they
are attached to and the bond between them a CVCy-cycl oal kyl ring, which may
opt i onal Iwolze10sakssvi t uted with one or nore substituent sPZI/BR209/005650; X i S
absent or -0, -S, -S(O- or -S(O 2- ; Y is alkoxyal kyl, aryl oxy,

het er oaryl oxy, aryl, phenyl, or heteroaryl which optionally may

i ndependenpbyidreosono-, di- or trisubstitgped with Z, d - C4-al kyl oxy,

Cl- C4- al kyl oxycarbonyl, Cr C4-al kyl carbonyl, or R8RONCl1l- C4-al kyl oxy; Z
hydroxy, -SH, hal ogen, cyano, carboxy,cigahdoxynethyl, carboxyethyl,

hal oal kyl, al kyl, cycl oal kyl, hal oal k —ar koxy, NRBR9, azido, nitro,

guani di no, am di no, phosphono, oxo, alkylthio, alkyl sulfonyl, SF5; R8, RO
are independently fromeach other H, Cl-C4-al kyl or C4-C7-cycloalkyl; nis
Cor i ; wth i 50 j b S Qs ' ;

physi ol ogi da 'Tt‘{}‘%%@%g%@b é@aﬁri’éﬁ&d@i@%‘{%&e‘zzg fd?'égr Bﬁ@ﬁﬁ@g ('s)glps’é@"te]? M
stereo isoners thereof, includi nh{n xt\ures thereof in aIJ ratjios. 2. Fused
pyrrolidino-cycl opropane derivat¥ye agcording to formuR' (1'1M) or fornula
(rv) 111 1V wherein:137 OB - 2_-\>\E;?(R2 are i ndeperﬁgn‘[l_\i rom each ot her
H, Z1 aryl, phenyl, het eroEizyI or¥¥heterocycl yl al kyk. CﬁNo 1y, Rl and R2
may al so formtogether wBhiyWto ich they ar?% tachea_to a

(VCXrcycl oal kyl ring whi optl |1y be st \_t ut ihh one or nore
substituents Z;, R3, R4 a e ! endently from gac Ber HOr z

ptionally, R3 and R4 M m.t oget her Ty t he calr:{?on atomto which
they are attached to C=0 } Ry, R3 and Ry ormtogether with
t he carbon atomto which ar Rt tached to cn

cl oal kyl ring which
may option A A
| |
5 wherein:
A is aryl or heteroaryl, which may optionally be substituted with one or

more substituents Z;

R', R? are independently from each other H, Z, aryl, phenyl, heteroaryl or het-
erocyclylalkyl. Optionally, R' and R? may also form together with W to
10 which they are attached to a C,-C,-cycloalkyl ring which may optionally

be substituted with one or more substituents Z;

R} R*  are independently from each other H or Z. Optionally, R® and R* may
also form together with the carbon atom to which they are attached to
C=0. Optionally, R® and R* may also form together with the carbon atom
15 to which they are attached to a C4-C4-cycloalkyl ring which may option-

ally be substituted with one or more substituents Z;

R® R®  are independently from each other H or Z. Optionally, R® and R® may
also form together with the carbon atom to which they are attached to
C,-C4-cycloalkyl ring which may optionally be substituted with one or

20 more substituents Z;
R’ is Hor Z;

R* R®  optionally, may form together with the carbon atoms to which they are
attached to and the bond between them a C;-C;-cycloalkyl ring, which
may optionally be substituted with one or more substituents Z;



ally be substituted with one or nore substituents Z; R5, R6 are

i ndependently fromeach other Hor Z Optionally, R5 and R6 nmay also form
t oget her WOt2h1o¢e8sear bon atom to which they are attache®#CTEP200S0C654

4-cycl oal kyl ring which may optionally be substituted with one or nore
substituents Z;, R7 is Hor Z;, R4, R5 optionally, may formtogether with the
carbon atoppgi3zy ®Bi ch they are attached t81and the bond between thema CC
7-cycl oal kyl ri ng, whi ch may opti onal ly be substituted with one or nore

substituents o& OR&Y fofm tBEMNEQKIR hRTRHIRY atvinkto Wh%hQI@é g atons
to which they are at tgfé ﬁ%glwt o%émdmtﬁgé(t ondI bet ween t hem a Cr- c)mgl oal kyl

ring, which may opti ettathed tb@”é&%b@@djb@u’eﬁmiW%ﬁ@1&7'WﬁPé|k¥UH§b ¥nt s Z;
Wis (Qn;, X is absent, ﬂg{)tnoﬁ%"y e%ubstltﬁ(&?] witPbne SiBbreZsubstitiehts ! koxyal kyl ,

aryl oxy, het er oar yl oxy, eny eteroaryl which opti onal | y may
mdependently be nong ) - or trisubstituted wwth Z, Cl- C4-al kyI oxy, Cr
C4- al kyl oxycar bonyl C(’\ al kyI car bonyl or RBRIONC1- C4 al kyl oxy; Z hydroxy,

- SH, halogen, x cyano, ﬁc x;L Rg_ygr,_g(ggzboxyet hyl , hal oal kyl ,
al kyl, cycl oaI kyl , a oxy a koxy, R9, azido, nitro, guanidino,

ani di no, - phosphono, o@aw i LK 9, SR pheior FleroBR| aeer

i ndependent |y from eac ot’h cl oal ky
represents one, two @lptlvmlh‘én%/u@é%etf@éﬁﬂ)éb%ﬁ‘oﬂﬁe diyyr trisgibptitHigd "Y'Wozeﬁ

ently from each ot he qg,gyeértr%mgléx%argeﬂf’ﬁ8é3@4-93ylcar53nyl GFERPRCH or Z;

R12 is Hor Z; nis rowsothatl nISO,XIS not
absent ; C4-a|kyloxy,

10 4 hydroxy, -SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,
haloalkyl, alkyl, cycloalkyl, haloalkoxy,alkoxy, NR°R®, azido, nitro, gua-
nidino, amidino, phosphono, oxo, alkylthio, alkyl sulfonyl, SFs;

R% R® are independently from each other H, C,-C,-alkyl or C,-C;-cycloalkyl;
n isOor1;
15 with the proviso that if n is 0, X is not absent;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

2. Fused pyrrolidino-cyclopropane derivative according to formula (I11) or formula (1V)

20

wherein:



and the physiologically acceptable salts, derivatives, prodrugs, sol

and stereo isoners thereof, including m xtures thereof in all ratios.

vat es
3.

Fused pyrwol2otdvaesseycl opr opane derivative accordi ng to POTMmEPR@IODI6E) or

formula (1V) as clainmed in claim2, wherein RL, R2 are independently from

r H Z, aryl, phenyl, heteroaryl or heterocyclylal kyl. Opti
e formtogether with Wte2which they are attached to a

each ot he
R1 and R2
C-C4-cy
substi tue
I ndepende
or -0, -
aryl, phe

cl oal kyl
nt |
S-, -S(O -

ring which may optionally be substituted with one

n, Xis
erocySyiakyr OptuorvaliysRaam)Ry mayyalso farrp |tQ9@}herrY@Ehé’Nda

onal |y,

or nore

nts sz ﬁgf’n e Bl én'&gﬁﬁ&?ﬁ&ﬁ%fa% ofHeP A, ?aﬁgrl %Eﬁ;ﬂ A‘ét@ﬁoa@l oRGst- R6 are

absent
ryl oxy,

o et o S bR el il ot Beppisegndiat by bevamg 0

C4-al kyl c
car boxy,

al kyl t hi o,

fromH or

ar bonyl ,

| oXycar bonyl ,
or beSBEBsimited @ﬂtha:lnle;drmwge sEbstiferK ¢, - SH, haI ogen,

carboxynethyl carboxyet hyl, hal oal kyl, al kyl, cygloal kyl,
hal oal kexy. a:leo?kfl NE%demcbotlym®mr&achgﬂmﬁlFU©fnZ) Ortignaliyh & aﬁﬂé’s;ﬁ‘?ﬁ)’n
al kyl sul f

Cl- C4-al kyl or 4-

substituents on the p);q() @ptionalty, R? adéﬁémﬂa)eaiw @rmrt@@ﬁtb%fdwﬂ"b'ﬂ”'ﬁéﬁf@@@é@i‘ed

Z;, Rl 1

presents one, hr ee

cyano,

0, 0XO,

c78 %n¥?r;5n %%g he%a @e &Boh QWWI%EII\ 'tﬁéyfefré’ Qhé’é}%'a tgt her H,

H
with the proviso tlh:uto B{Ch%h s%)?hlgg%no{ azgéeﬁ%%o%l ”H@Q%"";/hg?g gglldglél Ily

acceptabl e salts,
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R®, R®

R* RS

RS, R’

demlly bé isulstituted with vgs or gire stbstituents &t er eo

are independently from each other H or Z. Optionally, R® and R® may
also form together with the carbon atom to which they are attached to
C,-C4-cycloalkyl ring which may optionally be substituted with one or

more substituents Z;
isHorZ

optionally, may form together with the carbon atoms to which they are
attached to and the bond between them a C,-C;-cycloalkyl ring, which

may optionally be substituted with one or more substituents Z,

optionally, may form together with the carbon atoms to which they are
attached to and the bond between them a C;-C7-cycloalkyl ring, which
may optionally be substituted with one or more substituents Z;

B(C%;
is absent or -O—, -S—, —=S(O)- or =S(0)—;

is alkoxyalkyl, aryloxy, heteroaryloxy, aryl, phenyl or heteroaryl which

a

optionally may independently be mono-, di- or trisubstituted with Z, Ci-

C.-alkyloxy, C;-Cy-alkyloxycarbonyl, C,-Cq-alkylcarbonyl, or R°R°NC:-
Cgs-alkyloxy;

hydroxy, —SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,

haloalkyl, alkyl, cycloalkyl, haloalkoxy,alkoxy, NR®R?®, azido, nitro, gua-

nidino, amidino, phosphono, oxo, alkylthio, alkyl sulfonyl, SFs;

are independently from each other H, C;-Cs-alkyl or C4-Cr-cycloalkyl;

represents one, two or three substituents on the pyrido ring, independ-

ently from each other selected from H or Z;



i soners thereof, including m xtures thereof in all ratios. 4. Fused
pyrrolidino-cycl opropane derivative according to fornmula (Il11) or formula
(1'V) as cWweaiemd2essocl ai m 2, wherein Rl, R2 are independ@aTiBp2d00005686ch
other H, Z, aryl, phenyl, heteroaryl or heterocyclylalkyl. Optionally, Rl
and R2 may also formtogether with Wto which they are attached to a

Cl- C4- Cyd ppdtrlosi ng whi ch may optional L $3be substituted with one or nore
substituents Z;, R3, R4 are independently fromeach other Hor Z; R5, R6 are
independentl)&;from eaghopeher Hor Z; R7 is Hor Z; Wis (Qn; Xis absent;
Y is al koxval'kvl . arvloxv. \ieterc iarvlo>CV. arvl. optionally may
independentl;&;be m)n%-H (- or trisubstituted with Z Cl- C4-alkyloxy, CC
4- al kyl oxycar bonyl , C1- &sal kyl carbonyl, or RBRONCl- C4-al kyl oxy; Z

hydr oxy, -SH, hal ogeg,o&yﬁno, car boxy, carboxynethyl, carboxyethyl,

hal oal kyl , alr]<yl , cycloal Kyl , hal oal koxy. al koxy, NR8R9, azido, nitro,

guani di no, am.gi Rhs(%' 00 OXO; 1o, alkyl sulfonyl, SF5; R8, R9
are i ndependeru’n'ﬁ t;H/gPFoh Ztggﬁﬁgt'%g’r)@ﬁ,@ctj%&ééﬂ’- al kyl or C4-Cr-cycloal kyl; R10
represepts o i ' - ' hi(stes bRd eResl
ently f?’ om ean%ﬁ th%ﬁ%&%é@é@ﬁ’e%ég ?%Pniell-%%g%'sdzfﬂag\;ﬁf Ebﬂﬂ'r%b;%, §Z¢ R12 is Hor Z;, n
is 1; P08137 @®mers3hereafnihclugingomixtires erecdlin ¢ll etiedpt abl e sal ts,
derivatives, prodrugs, solvates and stereo isoners thereof, including

m xtures thereof in all ratios. 5. Fused pyrrolidino-cyclopropane

derivative according to formula (111) or fornula gl\/)
3. Fused pyrrolidino-cyclopropane derivative according to formula (li) or formula (1V)

as claimed in claim 2, wherein

10 R' R? are independently from each other H, Z, aryl, phenyl, heteroaryl or het-
erocyclylalkyl. Optionally, R' and R? may also form together with W to
which they are attached to a C4-C,-cycloalky! ring which may optionally

be substituted with one or more substituents Z;

R} R*  are independently from each other H or Z;

15 R, R®  are independently from each other H or Z;
R’ is H or Z;
W is (C)n;
X is absent or -O-, —=S~, —=S(O)}- or -S(QO)—;
Y is alkoxyalkyl, aryloxy, heteroaryloxy, aryl, phenyl or heteroary!l which
20 optionally may independently be mono-, di- or trisubstituted with Z, C-
C.-alkyloxy, C1-C,-alkyloxycarbonyl, C4-C,-alkylcarbonyl, or R°R°NC;-
Cs-alkyloxy;
4 hydroxy, —-SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,

haloalkyl, alkyl, cycloalkyl, haloalkoxy,alkoxy, NRER?®, azido, nitro, gua-
25 nidino, amidino, phosphono, oxo, alkylthio, alkyl sulfonyl, SFs;

R® R® are independently from each other H, C;-C;-alkyl or C4-Cr-cycloalkyl;

R represents one, two or three substituents on the pyrido ring, independ-
ently from each other selected from H or Z;

R is Hor Z;

30 R? is Hor Z;



as claimed in claim2, wherein Rl, R2 are independently from each other H,
Z, aryl, phenyl, heteroaryl or heterocyclylalkyl. Optionally, Rl and R2 may
al so f or mvoagatdessowi th Wto which they are attached topraTaP@®04/0e36ss oal kyl
ring which may optionally be substituted with one or nore substituents Z;
RR3 , R4 are independently fromeach other Hor Z; R5 R6 are independently
fromeach pphesz bgor Z, R7 is Hor Z;, Wig4(Cn;, X is absent; Y is

al koxyal kyl , aryl oxy, heteroaryl oxy, aryl, phenyl or heteroaryl which
optionally nma indep?néiﬁpli_ly be nono-, di- or trisubstituted with Z, Ci-
C4- al kyl oxy, Cl-C4- alﬁ<y oxycar bonyl, CrC-al kyl carbonyl, or R8RONC1-

C4- al kyl oxy; Z. hydr , carboxy, carboxynethyl,

car boxyet hyl ,W'Hh%gaﬂ?%ﬁ mgmgpéb%gh%%%q hal oal koxy. al koxy, NRBR9,

azido, nitro, ni_di ol 0, (o)1 ToP i lak¥ Istereo-

sul f onyl , SFS?%? p&é&é’t‘P %ﬁﬁﬁr?}jée%gﬁﬁgniét %Qfﬁ%agg%h p?tdfheédrsg E{)IQ%t_e ?:abi?-dal kyl or
C4- C7- cycl oal ikgyrhersRhérept vohsting sixtures thereofdn all Fati®s. substituents on the
pyrido ring, independ ently fromeach other selected fromHor Z RlL 1is H
or Z;, R is H nis 1; and the physiologically acceptable salts,

derivatives, prodrugs, solvates and stereo isoners thereof, includi n\%
m xt ures t MerBudedi pyralidine-aydlopropass darivative agwrding to fogua (1) or formula (1

pyrrolidino-cycl,Ql cder | ive selected fromthe group consisting of:
a) 3-(3-{[1 - 54%'8'%%9@%%&'%' %ﬁ%@%"ﬁpr opyl ] car bonyl } - 3- azabi cycl of 3.

1.0] hex-1 -yl I){T, ReHoyro ‘n(akpendently from each other H, Z, aryl, phenyl, heteroaryl! or het-
erocyclylalkyl. Optionally, R' and R* may also form together with W to
10 which they are attached to a C4-C,-cycloalkyl ring which may optionally

be substituted with one or more substituents Z;
R3 R* are independently from each other H or Z;

R® R® are independently from each other H or Z;

R’ is Hor Z;
15 W is (C)n
X is absent;
Y is alkoxyalkyl, aryloxy, heteroaryloxy, aryl, phenyl or heteroaryl which

optionally may independently be mono-, di- or trisubstituted with Z, Cq-
C.-alkyloxy, C,-Co-alkyloxycarbonyl, C;-Cg-alkylcarbonyl, or R°R°NC;-
20 Cs-alkyloxy;

Y4 hydroxy, —SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,
haloalkyl, alkyl, cycloalkyl, haloalkoxy,alkoxy, NR°R®, azido, nitro,
guanidino, amidino, phosphono, oxo, alkylthio, alkyl sulfonyl, SFs;

R® R® are independently from each other H, C4-C4-alkyl or C4-Cr-cycloalkyl;

25 R™ represents one, two or three substituents on the pyrido ring, independ-

ently from each other selected from H or Z;
R" is HorZ;
R" is HorZ;

n is1;



2,3-b]pyridine; b) 3-(2-{[1

-(4-fluorophenyl)cycl opropyl ] carbonyl }-2-azabi cycl o[ 3. 1.0] hex-5-yl)-1

Hpyr r ol o[W@,28t002p880i di ne; c) PCT/EP2009/005654
3-(2-{[1-(4-chl orophenyl)cycl opropyl ] carbonyl }-2-azabi cycl o[ 3.1

. 0] hex-5-yl)-1 Hpyrrol o[ 2,3-b]pyridine; d)

(2, 2- Di mretpgpgd1stgetol yl -cycl opropyl ) -[5-{%+ pyrrol o[ 2, 3-b] pyridin-3-yl)-2-a
zabicyclo[ 3. 1.0]hex-2-yl]-nmethanone; and the physiol ogically acceptable
salts, deri ygba WRSphyRIORYidE acSpratié 88its2 Berivdtioes prodragersovalesrauf stereo-
including mxtures thereof 1n all ratios. 7. Process for the preparation of
a fused pyr r isomsrathersal! ipprdipa mixtyeasi thaers aldal9Si ned in any of clains 1
to 6, conprising the steps: a) reacting an azaindole of formula V, wherein
R10 and R11 are as defined in any of clains 1 to 6, in a basic mediumwth
a ketone of forrmula VI, wherein R3, R4, R5, R6, R7.are, as,def iR any of
claims 1 t® Gusebpymlidine-arloprapena dsrivatye AsFarding o ey ?—gw’?&ﬂa le,)

R6, R7, R10, . : dedi ihn any of clains 1 to 6, b)

cycl oprgpanatlg%r%a"?%g'rgﬁaelﬁf% Vgr]?éﬂ?lgr mula VIl of step a), wherein R3, R4, R5,
R6, R7, R10 , b @& ar e;asngigfdnnestly rorducbthet Bi Eparl, pheryl, Hatéroamkbdr lst- Boc
deprotection yielding a cycl oproggnepyr{ol igg no- a aitndol e @{ fchrhrwltg Vi,
wherein R3, R4, R5, ®ecrgylalkilpOptanally;B' ard Befay&Fo R Reelier i We"1 to 6,
c) reacting the cycl gRiRARREEHEHHabhel % 678i adebskyfingariah maybptiorally st ep
b), wherein R3, R4, R5, R6, R/, R1O, R11 are as.defiped in any of clains 1
to 6, with an acti vab@@UQSéFLBGQWth@”ﬁtﬂrﬂ‘%‘Fs\"?ﬁ?'ﬂiﬂnés2')(, wherein Rl, R2, X
and Y are as defined in any of clainms 1 tg 6, ta obtain a conmpound of
formul 40X, VReRein R@,'nﬂﬁgerﬂSP“ﬁG?mIQPFhRﬁ'@rﬁ%%’l , X and Y are as defined
inany of clains 1 to 6. 8. Process for tﬂ]e eparation of a fused

pyrrol i di no- d¥cRpr opemiaderandgatly fremfack o eﬁg[iol any of claims 1 to 6,
conprising the steps;P08137 OB - 57 - a) reacting an azaindole of fornula
V, wherein RI® and REIH& & as defined in any of claims 1 to 6, in a basic
mediumw t h aWketone_of formula VI, wherein R3, R4, R5,

is (C)n;
X is absent;
15 Y is alkoxyalkyl, aryloxy, heteroaryloxy, aryl, phenyl or heteroaryl which

optionally may independently be mono-, di- or trisubstituted with Z, C4-
C.-alkyloxy, C;-C,-alkyloxycarbonyl, C:-Cy-alkylcarbonyl, or R®R°NC;-
C;-alkyloxy;
Z hydroxy, —SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,
20 haloalkyl, alkyl, cycloalkyl, haloalkoxy,alkoxy, NR®R®, azido, nitro,
guanidino, amidino, phosphono, 0xo, alkylthio, alkyl suffonyl, SFs;

R® R® are independently from each other H, C4-Cq-alkyl or C4-C-cycloalkyl;

R represents one, two or three substituents on the pyrido ring, independ-

ently from each other selected from H or Z;

25 R is Hor Z;
R is H;
n is 1;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

30



R6, R7 are as defined in any of clains 1 to 6, to obtain an olefin of
formula XIl, wherein R3, R4, R5, R6,R7, R10, Rl11l are as defined in any of
claims 1 WO 2610/d38568ycl opr opanati ng the ol efin of fornul RCXIEP2@P/08368p a) ,
wherein R3, R4,R5, R6,R7, R10 ,Rl1l are as defined in any of clainms 1 to 6,
foll owed by Boc deprotection yielding a cggl opr opanepyrrol i di no-azai ndol e
of fornmul aPd137,0Bherein R3, R4, R5, R6,"®/; RIO , RL 1 are as defined in
any of clains 1 to 6, c) reacting the cycl opropanepyrrolidino-azai ndol e of
formila X4 robedbffoliino-syembripanBeriRitiveRBleck@, freRY thergroup causistingelas
defined in any of clains 1 to 6, wth an activated carboxylic acid of
formula IX \Q{)‘eﬁ-@-{ﬁMfl%nop%mﬁydompylmrtdmfyi}-rfBentabh:yalnLB-bﬂ]hé}('éi')fﬁﬂ"1' to 6,
to obtain a conmpound_of forpula XV, wherein R3, R4, R5, R6, R7, R10 , Rl11
, X and Y are a@yrﬂié‘?[?r?’é@p)’r%y of clains 1 to 6. 9 . The process as

Convertihg 1 dbi s e TRorephnglovepropycaB N e e ilidBIE B S - o
R12 , ag defineg ﬁ@ol%(mb]ggridm@i ne 1 to 6, into another residue X, Y, Ri,
R2, R3, R4, R5, %26 7, , R9, R10, R11 and/or R12, e.g. by introducing

an al kyl gr otbty,34@?[/1qwcﬁ)orbﬁ@nﬂ)&y&g)p@op}ﬂ]narbumnd}-Zezabicqu3.f1rQilmeﬁ-efb-%#
and/or step d) and/or treating it with an acid or a base to obtain the
correspondi ng sBYTOIPReHBIRYING  Use of a fused pyrrolidi no-cycl opropane

derivative as clained in any of c|ains t | iambiftor. 11.
Medi cament cdﬂpﬁ'%'iDr‘erté?@’"ﬁ@é{glﬁ'"@'ﬁk’pf?@@é%%%&ﬁ?ﬁi%%[B wg%p% glzgne
derivative as chpiaBm.i.0hexe-yifmethahome;1 to 6. 12. Medi cament conprising at
| east one fused pyrrolidino-cycl opropane derivative as clained in any of

clai ms {h t 0 6Gafdathe PHgsibiBgichly ddceptablentaltandbrivatiyesopiogugsi soledtep AV FIETeRyi cal
and/ or pat hophysi ol ogi cal copditions, ,whi ¢k caused, nedi ated and/ or
propagat ed bySHPgHs rppﬁw?utﬁ@,@ﬁig@%%‘%&&gﬁ%ggg_ 13. Medi cament
conprising at | east one fused pyrrolidino-cycl opropane derivative as
claimed in any of clains 1 to 6 for use in the treatnent and/or prophylaxis

of physi ol c%gi r%lgegsn o/r fhe rg;t)ahrg{?cpr}/ & £hdk %Wrol%ﬂ%dwcio%?épa%%lo%?n(/é%ﬂ/efefsom the

group consi‘st
claimed in any of claims 1 to 6, comprising the steps:
15 a) reacting an azaindole of formula V, wherein R and R are as defined in any of
claims 1 to 6, in a basic medium with a ketone of formula V1, wherein R, RY, R,
R® R’ are as defined in any of claims 1 to 6, to obtain an olefin of formula Vi,
wherein R%, R, R%, R%, R”, R, R"" are as defined in any of claims 1 to 6,

b) cyclopropanating the olefin of formula VIl of step a), wherein R® R* R% R% R,
20 R™ R'" are as defined in any of claims 1 to 6, followed by Boc deprotection
yielding a cyclopropanepyrrolidino-azaindole of formula VIII, wherein R®, R, RS,

R® R’, R, R are as defined in any of claims 1 to 6,

¢) reacting the cyclopropanepyrrolidino-azaindole of formula VI of step b),
wherein R®, R* R%, R®, R7, R'™®, R"" are as defined in any of claims 1 to 6, with an
25 activated carboxylic acid of formula IX, wherein R', R?, X and Y are as defined
in any of claims 1 to 6, to obtain a compound of formula XI, wherein R® R* R®,
R® R7, R", R"", X and Y are as defined in any of claims 1 to 6.

8. Process for the preparation of a fused pyrrolidino-cyclopropane derivative as

30 claimed in any of claims 1 to 6, comprising the steps:



of netabolic syndrone, diabetes, especially non-insulin dependent diabetes
mellitus, prediabetes, insulin resistance, |ow glucose tol erance,

hyper gl ycwoi2aj0/@pes8i ty and wei ght-rel ated di sorders, | i pCa/Epeeoosss such
as dyslipidem a, hyperlipidema, hypertriglyceridem a,

hyperchol esterolem a, |ow HDL | evels or high LDL |evels, glaucoma,

ost eopor osP8813fl OBocorti coi d- nedi at ed ef £&t-s on neuronal function, such as
cognitive inpairnment, anxiety or depression, neurodegenerative dis ease,

i mune di sor dgr ga2HSd aR azAHESE SEPRURLV, IvﬁWréiﬁ)R*?Jand)ab‘rarasssi,eflmqmrammI on,
at heroscl erosi’'s and 1ts _sequel ae, vascul ar  rest egﬁm St \ﬁ gl Qv g%

di seases, pancr e@img ﬂéosr'étq bRsiERGUMLE 3 581oRS oL IFMHENF WREE ) Rhe
medi canent as ClRaifresleiag o%'ﬂbfecpfn Sy df BRindd 116 618, obtﬁlﬁéﬁlolefmmfmlmlamm camant

conpri ses at | east one_ ad ar,jacol ogi cal ly act nce.

The medi canent #9eimRieR Rn %nﬁli &99 a?rr?sasl efingd { a"X/\?feqY ' medi carrent
is applied before and/or during and/or éﬁg treat rre l5:{a.t %%7 one
addi ti oal pHar fEderepRRAting yhaelelin ef f§UB§'? of stepsa). \'—“‘ ﬁrrer‘fh Ral

conposi tion CONpyt R Mgrethst difinad® fHéryCotldaimefite el fo‘M&NQdYblebc d‘ep@tedtleast one
fused pyrrolidino-cyclopropane derivative as clg )g 'i/ %rﬁ% lto
6. 17. The phar ivigiding p €¥¢loRERBAAAYITPIFINEZRINS IR °|”H“@| Y %fe'l” t
conprising at | AR fne RadgletsRfhed PrERUWIIAE @ab 6d from the group

consi sting of phyS|oIog|caIIy ac ceptabl'e excipients, auxiliaries,

adj uvants, di LuggdSing ‘B?ef éycﬁfp“r cfﬁh@bﬂfolﬂﬁ@'—éz‘amie GThTadie XUE ofcste ), actl ve
subst ance ot her than i no-c ane, deri V%;[OI ve

cl ai med!d n any d\fhe&"al%R 11& efe as '"egi'?s ny@h clgis o & Wi a?n
therapeutical Iy jfiff&d bar%oﬁ;ﬂi@lé'&fd d?ffora‘tulé pasthepdie R U%zﬁ‘d( and Y are as defined

pyrrolidinocycl opropane derivative as cl ai med | n at

and/ or at | east bRy phdrimEckial LaPPREREATRIHH Cgé 5{ ﬁreé'ﬁ d% @I ‘ai s
16 to 17 and a tgerapguiR' oehhd/y afd 8sbiemrdamanpbf dhinat1 ioesa.st one further
phar macol ogi cal I'y’ active substance other than the fused

pyrrolidino-cycl opropane derivative as clainmed in any of clains 1 to 6.

15 9. The process as claimed in any of claims 7 to 8, further comprising the steps:

d) converting residue X, Y, R', R%, R®, R*, R, R®, R",R®, R°, R", R"" and/or R, as
defined in any of claims 1 to 6, into another residue X, Y, R', R R®, R*, R®, R®,
R’ R® ,R% R'™ R' and/or R', e.g. by introducing an alkyl group, and/or

e) isolating a compound resulting from step c¢) and/or step d) and/or treating it with

20 an acid or a base to obtain the corresponding salt thereof.

10. Use of a fused pyrrolidino-cyclopropane derivative as claimed in any of claims 1 to
6 as 11-p-HSD-1 inhibitor.

25 11. Medicament comprising at least one fused pyrrolidino-cyclopropane derivative as

claimed in any of claims 1 to 6.

12. Medicament comprising at least one fused pyrrolidino-cyclopropane derivative as
claimed in any of claims 1 to 6 for use in the treatment and/or prophylaxis of
30 physiological and/or pathophysiological conditions, which are caused, mediated

and/or propagated by high cortisol levels.
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13.

14.

15.

16.

17.

Medicament comprising at least one fused pyrrolidino-cyclopropane derivative as
claimed in any of claims 1 to 6 for use in the treatment and/or prophylaxis of
physiological and/or pathophysiologicat conditions selected from the group consist-
ing of metabolic syndrome, diabetes, especially non-insulin dependent diabetes
mellitus, prediabetes, insulin resistance, low glucose tolerance, hyperglycemia,
obesity and weight-related disorders, lipid disorders such as dyslipidemia, hyperlip-
idemia, hypertriglyceridemia, hypercholesterolemia, low HDL ievels or high LDL
levels, glaucoma, osteoporosis, glucocorticoid-mediated effects on neuronal func-
tion, such as cognitive impairment, anxiety or depression, neurodegenerative dis-
ease, immune disorders such as tuberculosis, leprosy or psoriasis, hypertension,
atherosclerosis and its sequelae, vascular restenosis, cardiovascular diseases,

pancreatitis, retinopathy, neuropathy and nephropathy.

The medicament as claimed in any of claims 11 to 13, wherein in such medicament

comprises at least one additional pharmacologically active substance.

The medicament as claimed in any of claims 11 to 13, wherein the medicament is
applied before and/or during and/or after treatment with at least one additional
pharmacologically active substance.

Pharmaceutical composition comprising a therapeutically effective amount of at
least one fused pyrrolidino-cyclopropane derivative as claimed in any of claims 1 to
6.

The pharmaceutical composition as claimed in claim 16 further comprising at least
one additional compound selected from the group consisting of physiologically ac-
ceptable excipients, auxiliaries, adjuvants, diluents, carriers and/or additional
pharmaceutically active substance other than the fused pyrrolidino-cyclopropane

derivative as claimed in any of claims 1 to 6.
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18. Kit comprising a therapeutically effective amount of at least one fused pyrrolidino-
cyclopropane derivative as claimed in any of claims 1 to 6 and/or at least one
pharmaceutical composition as claimed in any of claims 16 to 17 and a therapeuti-
cally effective amount of at least one further pharmacologically active substance
other than the fused pyrrolidino-cyclopropane derivative as claimed in any of claims
1to 6.



