WD 2010/ 022850PCT/ EP2009/ 005654 P08137 0OB- 1 - Fused
pyrrolidino-cycl opropane derivatives as sel ective

11- bet a- hy\?b‘%ﬁ?ﬁfz%@i d dehydrogenase type 1 inhibitors éﬁ%o%&s@% 5
e

Techni cal The present invention relates to fuse
pyrrolidino-cycl opropane derivatives as selective inhibitors of the
enzynme ll-bgﬂ%ﬂgyggoxysteroid dehydrogenase type 1 (110- HSD-1) and
the use of C ounds for the treatnent and/or prevention of

meta- 10 bolic syndrone, diabetes, insulin resistanc ' i
di sorders, di %&EMOﬁgEPé‘b\ﬁg?RSQP%"}G desivatives as 8fé8ﬁ\ffef1§f)&§ﬁ&d¥é%§xswrgidd
depr essi on, denytRReas@typRI Sinhibitest ensi on and ot her di seases and
conditions. Prior art 15Hydroxysteroid dehydrogenases (HSDs) regul ate
t he occupancy and activation of steroid hornone receptors by
converting steroid hornones into their inactive netabo- lites. For a
recent revi edesceglonNobel et al., Eur. J. Biochem 2001, 268:
4113-4125. There exi st numerous classes of HSDs. The

11- bet a- h§dr oxyst eroi d dehydro- genases (11R-HSDs) catal yze the

i nterconversion of active glucocorticoids (such as 20 cortisol and
corti cost er ataghnicaldi@ld heir inert forms (such as cortisone and 11-
dehydrocorticosterone). The isoform 11-bet a-@ﬁ dr oxyst er oi

id. .
dehydr ogenase f9pereseftinventipisisiates © fyzegayro '@?ﬁ%’&oﬂaﬂe feRyafives as se-
adi pose ti SSigive HiiRrs ofuRDedyfheot1hnita-BldieReaIdit dehdirdgenastetypahi(l -
the isoform?2 (1la-HSD2 exgr gssion |$ |{|}1 hred Lo, 1 |c§sues that ¢ ota
express the WS} andieruseOhFFeawsrRys fogihefreairant ghtier PR IAh Y
pl acent a-10-c|i_hﬂﬂ1|? fbhﬂjr(brﬁé,i d?étﬁetéiﬁ irﬁhlﬁﬂre@i&tah&éﬁ-oblé‘@&, fipsd dissmelisagllanbmiet. hsteo-
serious side effects,.. su S ertension, Ex S [ .
associ-at ed V\qu?ls'?llffﬁﬁ'?'ﬁ‘(fs&ﬁ?rg%%%ﬁée,w 'ieéjﬁﬁrleﬁﬂ??‘lﬂ“ %ﬁi%g%géysogy&? }‘t? ision and
dysl i pi dem agthémbsdases ambesiddinoe and hypertension. The adm nistration
of 1113-HSD1 inhibitors decreases the |evel of cortisol and other
1113- hydroxysteroids in target tis- sues, thereby reducing the

effects of excessive anounts of cortisol and other 11(3-
Prior art

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
(11B-HSD1) is widely expressed in liver, adipose tissue, brain, lung and other glucocor-
ticoid tissue, while the isoform 2 (11R-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-HSD2 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 118-hydroxysteroids in target tis-
sues, thereby reducing the effects of excessive amounts of cortisol and other 118~

30 hydroxysteroids. Thus, 118-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 fo prevent, treat or contro! diseases me-
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Patients w th Tussiongtte Mmidisiaionef &drerdputitalp efe@Ddamount of an 1163-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 regutar
basis delays or prevents the onset of diabetes, particularly in humans.
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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, adminisiration of a therapeutically ef-
fective amount of an 11R-HSD1 inhibitor of the present invention may also be espe-
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suggests t he@t”dlarlﬁ‘i"%rlgl%W%Pt@%i%msﬁwaﬁé%”ﬂ%reﬁg lisgr eéf"lf SOPEr
agai nst ost gpEILitIce Ehcﬁncﬂﬁl@swetyrﬁfe@tur@mannsawm Shn Diegop dttwasrshown

82; 8|6|58|83 ljil%tlgg%lhiétgt]ilor? Io¥ t%z %or?sfp%m ic ?W? H%Dq |nh|b1€>r cry\genoxoljéne res’ult(\a/g) in the
30 reduction of the intraccular pressure by 20% in normal patients. In the eye, 11R-HSD1
is expressed exclusively in the basal cells of the corneal epithelium, the non-pigrhented
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 ("11R-HSD2"} is highly expressed in the non-



WD 04/ 089896, WO 04/089380, WO 04/ 065351, WD 04/033427 or WO
04/ 041264. For a recent review see M Wam | and J. R Seckl (Drug

Di scovery : e 2007, 20 page 504-520) and C. D. Bqyh&, )
T. J. Kowal s%ﬁqg%r?gz#ﬁz]hang (Annual reports in nedicinal chempé?org'gol?%ﬁ

2006, 41, 127-140). However, fused pyrrolidino-cycl opropane
derivatives sre [ﬁé di scl osed as active 1_36-_13- HSD- 1 i nhi bitors. U
4,088, 652 dB e acyl azabi cycl ohexanes.” DE 27 40 562 descri bes

optical ly active azabi cycl ohexanes. BE 893, 707 de | hes

azabi cycl ohpigmested dilignepitglium andepraea SP‘Z@"Q"H”& ﬁ'@i&{de’gl% Rperpfound at
depr essi on {giiRBeaAfidthesHoPh WHIRES the\MRe 308aINAGH) IBrdfere i 1MeldSBt istsmigt he
preparation of substituted azabi C¥C| ohexanes. V}? Z%qgg(?%%llotivit is LsE-
di scl oses agpieriodave GrroleHp apyeoys PHAUBTPANAIIRYGR Qf 'l activity

azabi cycl ohgx anegucintGnRe8eial beskburedn sel taseseritef giaamyd. i ¢ conpounds
that are anong others useful for treating diabetes. WD 2007/016155

descri besg subsgiiéstbridoidz alkbgyay aphesantiatrols3ia seBDENEDRA@eRZRNdSURAies byt
the preparation,of triazole. derivatj . ' t -_
modul ator. 08 SH07 592858 PR AR VAR RSl EREEE!Glcocon
subst i t ut ed ceid-akiucye boteksnispartially ¢ODEd GRROBOPIEEsien oiesieoblast prekfergtion
azabi cycl ohexane, _der | | YES. | : t fy iRGI0 . 162: 371-
di sorders. Wﬁ?ﬁﬁﬁgg %%%%stégtr |Ott§§ﬁaé'§$o}{g@s%s al:‘)'djr Etﬁ ﬂ?'gé{e{)gég? ation of
subst i t ut ed 322 dthiasyrsieo encated dhat Wie caiiBsaisiees cbglieqesrticeids A boRgrodule
2010/ 022&?’0%%’855?&919&%9 Ad BY GaiidhBrorof caRieRBRAGHS) @hichfs 4 hbreypcifie
I bi 0

hydroxam ¢ acids as In ors hi st one deacetyl ase. 0081074716
i s direct ed 11&-HSRHDnkiGitari(e- @o%@ﬂﬁ&éa'a§°§§r18?%@?%1,?%ﬁ%ﬁ%}dﬁ’ iopa Jeports
nor epi nephr isﬁ&'%ars?ﬂwklm AKASDA MAIbE PEsponsiifg fatipisidiainereadedtideteof active glu-
publ i cati ons, however, does not tﬁnc_o h

ass t fused ..
pyrrol i di noesRAIGHH g esireciaats; sk %lgr%gmgﬂtg\g&pggéﬁorqtlﬁp M- $eFRPER it
the use of iHaae dDGE 2PSETE-8NPTHIN S 86ggkbtstBattiBiition ofHit BiHSE Ismay havehe
citation of any reference.in this 0 i ' S-S ;
That t he's ePEPdiRELeTaTn Tl o BoRes O iia S sf et Een B BT
t he i nventi @aralld0The present invention has the object to provide
novel fused pyrrolidino- cyclopropane derivatives that act as
11- p- HSD- 1 i nh11§-118P$ inhibitors argfsaowhe-crom Ve Ad/ 16828 ¥HP OPRERIR on has

sur pri si ngl YyBeams569e’ 990 iDB/0RsBER RS 6L/055351] WO 04/0EB4VSEWO 04/041264.
pyrrolidino-cycl opropane derivatives accordi B9 t8’ for m1|L ch SlJ) or,
fornmula 15(IFeya 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; 2008, 41, 127-140). However, fused pyrrolidino-cyclopropane derivatives

are not disclosed as active 11-B-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



I wherein: 20A Rl, R2 is aryl or heteroaryl, which may

ngl ona:jly be substituted with one or nore substituents Z, are

i ndependengh%ofdi@mBsgach other H Z, aryl, phenyl, heterpgy =
het er ocycl yPaPLy?. Optionally, RL and R2 may al so formtoé%%?ﬁogfroosvﬁ\ﬁh
Wto WD 2010/ 022850PCT/ EP2009/ 005654 P08137 OB- 8 - which they are

attached to - (CA-cycl oal kyl ring which_may optionally be
P15 O "rar Raare |

substituted e or nore substituents 'Z; R3, Rdare independently

fromeach other Hor Z Optionally, R3 and 1:24 al.so rm

t oget her wi pigpertoelrfesiabysiiPramiaAtiehat RV of @%a% H%%ce}yg"’%c:o.

ohi ch ey A e e oL vl ke b by ont Lonal |y

attache 0 a,Crarc 0 ri i ' |1

be. subst | { uPRAPRPRTING e BIRkFTbIet, 05 Baantued ol Haed PuiicgTRts. BhERE™! 1Y

;lnggpfende”'; HUesIrLo@gh@ﬁw ; hhs??\ﬂbﬁfﬁsé&bpyrrozdin@ydlmvﬁdny deREatizesioRBe megent in-
orm t oget her w e carbon atomt i .gre attached t

10Cr ar cy & o¥#négn npf g ugi PEIRe fisflosed P‘?fﬁ%ﬂ”l”as B%@'Eﬂiﬁ'ﬁﬁg%wﬁ't h one o?

more substit uel'rr]ltéscits%ﬁon of any reference in this application is not an admission that the refer-

ence is prior art to this application.

Description of the invention

10 The present invention has the object to provide novet fused pyrrolidino-

cyclopropane derivatives that act as 11-B-HSD-1 inhibitors.

The object of the present invention has surprisingly been solved in one aspect by
providing fused pyrrolidino-cyclopropane derivatives according to formula (1) or formula

15 (b
R" Y 1Y
REW-X ) X
R /\§ R2 )§
N N~ O
R R®
7 7
R A R
RS R
A A
| 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



R7is Hor Z; R4, Rooptionally, may formtogether with the carbon
atons to which they are attached to and the bond

bet ween t hg@810%2560 - cycl oal kyl ring, which 15may opti
substituted wth one or nore substituents Z; R6, R7opt I‘Pg:ﬁg#?ﬂ;/o’%%?

formtogether with the carbon atons to which they are attached to and
the bond beFQ%%}_cﬁem a Cl-C7-cycl oal kyl _rg ng, which may optionally
be substitu one or nore substituents Z, is (O.; 20Xis absent

or -C, S S(0)- al k

phenyl or heter oaryl ‘&m%’ﬁ}ﬁ% %l%q?gﬁ?% "Cﬁgécg(gean en%q%#%h %n%logtlonady
or trisubstituted w tie @bsﬁhfed@mﬂddrplanmreaalzatlaletatﬁlzowcar bonyI

Craral kyl carbonyl, or RBRONC1- CA4-al kyl oxy; 25Zhydroxy, -SH, | ogen,

cyano, carboxyR?, RAr b oarg ieteipghdentip fromveaeb Ieher Hrl kafgnally & I@y‘p Rq may
cycl oal kyl, hal oal koxgls@*olﬁﬁ%?%tm,thi%rggn atBHtB%hlcg‘él@éV &b Iaﬁached to

am di no, phosphono 0X0 nyl
i ndependént | y from eaGROoDpiEMaly, R BAGR’ mwlsq:fprrmge*hew@h E‘&l%wf’" ‘atom

isCor 1; 30with the p .. -
5010, 022850 PCPEP2000) BITLERNED e difectd © L0 bﬁmﬁ%‘h@?mhgﬂnggﬁty "
El s

accept abl e sal ts der aHyehei substituige ydth 958, or Bore,sihstitu St er eo- i SONers
thereof, including mxtures thereof in

preferred enb ﬁfent ane RIspepIe N M %ﬁ%rﬁqrﬁgﬁgor@gyl va%nfd\e}:{essmay
according to 5 for mul gisé fdrin)togethdravitmth@ 6arpn atoen torvandhdiel; arREREIheY to

10 C,-C4-cycloalkyl ring which may optionally be substituted with one or

more substituents Z;
R’ is H or Z;

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

w is (Chn;
20 X is absent or =0~, —S—, —S{O})- or -S(Q)—;
Y is alkoxyalkyl, aryloxy, heteroaryloxy, aryl, phenyl or heteroaryl which

optionally may independently be mono-, di- or trisubstituted with Z, C4-
C,-alkyloxy, Ci-Ca-alkyloxycarbonyl, Ci-Cy-alkylcarbonyl, or R*R°NC;-
Cs-alkyloxy,

25 Z hydroxy, -SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,
haloalkyl, alkyi, 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 C4-Cr-cycloalkyl;
n is0ort;

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



4 RR \/\/-1( 2/ "IR" R3RR" 00 RS
Rﬁ V\,h?areihn: R1, Rf - are independently fromeach other H Z aryl,
phenyl, he{grQaihsser heterocyclylal kyl. Optionally, g ,

al so formtogether with Wto 10which they are atta%:/hegjpto a2§63/0m¥4
Cl- C4-cycl oal kyl ring which may optionally be substituted with one or
nor e SUbStII’EgW; R3, Rd4are independentJy from each other Hor Z
Optional ly, nd"R4 nmay also formtogether with the carbon atomto

which they are attached to C=0. jonally. R3 an

Foget her i ¢ h ACRPBSIPUEEBRTEsP B ALh A ap &t (o R tps g S
Cl- C4- cycl oal kydmdrs t@radt] ighludimy mxuires therea Inyallbetissubst i t ut ed wi th one
or nore substituents Z; R5, R6are independently from each other H or
Z. Optionally, R5 and R6 nay al so formtogether with the
carbon atomto which they are attached to a Cl-C4-cycloal kyl rin

whi ch nmay opt ilonaréfgrétesbixinenttused pirrdidoneydpprepans deraliyes ?F%&t‘%fo

Z RT1'S | Ofofiia (HPoPRMAIBTRASRRSSERR009/ 005654

R' Y
o\
Rew—X

R4
R \ /EO

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 Ci-Cs-cycloalkyl ring which may optionally
be substituted with one or more substituents Z;

R} R*  are independently from each other H or Z. Optionafly, 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 C;-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 a
C;-C4-cycloalkyl ring which may optionally be substituted with one or
20 more substituents Z;

R’ is Hor Z;



P08137 0B- 10 - R4, F28optionally, nmay formtogether with the carbon
atons to which they are attached to and the bond between them a

01- C7- cycl @l 63h025d509, wWhi ch may optionally be substlt%ﬁﬂﬁ@moﬁg}@
or nore substituents Z; R6, R7optionally, may formtogether with the
caEbon atons to which they are 5attached to and the bond between them
a Cl-Cr-cycloal ky rlng, whi ch may optionally be substituted with one
or(rr;)re subgﬁ&tq}e{{ﬁ is (Cn; Xis absent or -0- 5- -5(0)- or
-S(0)2-; is al koxyal kyI aryl ox het er oar yl oxy, phen or
het er oaryl whi %hR{O ofRtiopalivt WY?{ﬁiSﬂ tPQﬁi'éﬁié’ﬁ%éPﬁ F%‘fb% ° Whé’}‘ Ingyyare
trisubstituted with Zatta@hgéltc?érlawh@tsa(nd &h%tﬂbﬂﬁyﬂ @WF»@;FWI fing, whlch

Cr ar al kyl carbonyl, or

hialkolge n, c Iy an?) car Eo'f'@?y FE%M%&%QWtedéﬂﬁhtﬁﬁféM? gdqur“\égﬁs I£I
a , 7 | Kk
gua)1/5n| g?/(r:moad%l%'y Bi noaO%%BQ'Bh\éﬁa OrBQ@EtQI?rW%%ttR?é%rgg? ﬁ(}f"sstﬁl Pishyney ags.

R8, R9ar e i ndependent htfache® B saicthe bbietiveerGhetd @l-Ly-byabualkyl ring, which

C4- C7-cycl oal kyl ; R"re resen or..thr | L on the
pyrido ring, independ™ EHPH}‘aﬁ‘Fg%’?%bggmﬁl%gt%@r&s:q? o{ﬂ%éﬁt#s?@%ﬂﬁszér Z; is
H or Z 20R12|® H or I%(C s Oor 1; with the proviso that if nis 0 X
I s not absent; "and thé ?1‘y3| ol ogically acceptable salts, derivatives,

prodrugs, sol v>@t es ang LSNP —bsonger ssidherpobiojncl uding m xtures
thereof in all ratios

Y is alkoxyalkyl, aryloxy, heteroaryloxy, aryl, phenyl or heteroaryl which
10 optionally may independently be mono-, di- or trisubstituted with Z, C-
C.-alkyloxy, Ci-C-alkyloxycarbonyl, C,-Cy-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-
15 nidino, amidino, phosphono, oxo, alkylthio, alkyl sulfonyf, SFs;

R®, R® are independently from each other H, C4-C,-alkyl or C,-Cy-cycloalkyi;

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

R is HorZ;
20 R isHorZ;
n is 0Dor1;

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 (11} or formula {1V} 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



25  In a preferred enbodi ment, fused pyrrolidino-cycl opropane
derivatives according to formula (I11) or fornmula (1V) are provided,
wher ei n | Ryo Zdahssh ndependently from each other H Z, wirviprodd/desiyd
het eroaryl or het- erocyclylalkyl. Optionally, RL and R2 nay al so
formtogether with Wto WO 2010/ 022850PCT/ EP2009/ 005654 P08137 O0B-

11 - which attached to a Crarcyclpal kyl ring which may
optionally Eﬂ%ﬁtﬁ, tuted with one or no?ltlapsubstituents Z, R3, Rdare

i ndependently fromeach other 1-]1 or Z; R5, R6are jndependently.from
each ot her Hyor Z; 5Ryhigh fheyareatiaeheq i@ya %—Cxpgc?agggl?rmg "grf'a" Bay ogtg_n?ny
-S(0)-- or -5(0)2-; ise aldeaea it onedr yosxyubshiebats@ar yl oxy, aryl,
phenyl or heteroaryl which optionally may independently be nono-, di-
or trisubstituyer*w tdredndependehliCiramlieatiosther Bbr 24- al kyl oxycar bonyl ,
Cl- C4al kyl carbonyl , or RBRONCL- Cral kyl oxy; hydroxy, -SH, hal ogen,
cyano, car boxyg®, rar boargrimtepghdentpfromeaeh hiner HieaEoal kyl , al kyl ,

cycl oal kyl , hal oal koxy, al koxy, NR8R9, azido, nitro, guanidino,

am di no, Phospkiono, ordforad;kyl t hi o, al kyl sul fonyl, SF5; 15R8, R9are
i ndependently from each other H, C, -C4-al kyl or C4-C7-cycl oal kyl ;
represents oney¥ two ois (Elhree substituents on the pyrido ring,

I ndependently from each other selected fromH aor Z
is absent or -O—, —=S—, =5(0)- or —S(0)—;

Y is alkoxyalkyl, aryloxy, heteroaryloxy, aryl, phenyl or heteroaryl which
optionally may independently be mono-, di- or trisubstituted with Z, Ci-
10 Cq-alkyloxy, Ci-Cqalkyloxycarbonyl, Cy-Cq-alkylcarbonyl, or R*R°NC;-
Cs-alkyloxy;
z hydroxy, ~SH, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,

haloalkyl, alkyl, cycloalkyl, haloalkoxy,alkoxy, NR®R®, azido, nitro, gua-
nidino, amidino, phosphono, oxo, alkyithio, 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 isHorZ;
R is Hor Z;
20 n is0or1;

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 (lIl) or formula (1V) 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 C,-C4-cycloalkyl ring which may optionally

30 be substituted with one or more substituents Z;



Rtiis Hor Z, R12is Hor Z;, 20nis 0 or 1; with the proviso that if n
Is 0, Xis not absent; and the physiologically acceptable salts,

deri vati vego #{opdisd@s, sol vates and stereo-isoners therm]}Emu%bﬁgy ng
m xtures thereof in all ratios. 25In a preferred enbodi nent, fused
pyrrolidino-cycl opropane derivatives according to fornula (I 1) or

f or mul a (1 ovi ded, wherein Rl, R2are independently from each
ot her VB’ g{ﬁe" &%henyl het eroaryl or hg%' erocycl yl al kyl .
Optlonally, R1 angARZ may al so formtogether with Wto which they are
attached to aRuR W@I‘Wﬂ@qe"ﬂ?ﬂ@m\ﬁﬁ%ﬁm%v %fptional |y 30be
substituted w th one or nore su ituents, Z; V\Q
2010/022850Pcf¥E$2009¥965E@ﬂﬂ 1 9m&ach 99et HBZ paare i ndependent | y
from each ot her H or R Réare independently from each other H or
Z;, R7is Hor 2 is ((‘5?;11‘l Xi s absent; is al koxyal kyl, aryl oxy,
heteroaryl OXY ., aryl, g?@gyl or heteroaryl whi ch optionally may

I ndependent |y De nono- or trisubstituted with Z, d Cral kyl oxy,
Cl- C4- al gyl OXéﬁar bonyg’abggn CA- al kyl carbonyl , or RBRIONCLCA- al kyl oxy;
10Zhydr oXxy, hal ogen c'yano car boxy, carboxynet hyl,

car boxyet hyl, Y is alkoxyalkyl, aryloxy, heteroaryloxy, aryl, phenyt or heteroaryl which
optionally may independently be mono-, di- or trisubstituted with Z, C,-
Cs-alkyloxy, C4-Cs-alkyloxycarbonyl, C,-C4-alkylcarbonyl, or RER®NC,-
Ca-alkyloxy;

10 Z 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, C,-C4-alkyl or C,-Cy-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'"? isHorZz;

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 (1It) or formula (IV) 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,-C,-cycloalkyl ring which may optionaily
be substituted with one or more substituents Z;

R, R*  are independently from each other H or Z;
R R®  are independentiy from each other H or Z;

30 R’ isHorZ



hal oal kyl, al kyl, cycl oal kyl, hal oal koxy, al koxy, NR8R9, azido, nitro,
guani di no, am di no, phosphono, oxo, alkylthio, alkyl sulfonyl, SF5;
R6, R9are 4 tly fromeach other H, Cl-C4-alkyl s6s.
CA- C7-cyc|‘ggﬁgl§/bﬁ)?£§%?represents one, two or three subst iP'?er/eErll)fz%oglg(#6?4he
pyrido ring, independ- 15ently from each other selected fromH or Z;
R11lis Hor Z; R112is Hor Z;, is 1; and the physiologically
accept abl e R18Z OBjer i vatives, prodrugs,” ¥l vates and

st ereo- 20i soners thereof, including m xtures thereof in all ratios.
In a preferredVenbodiigeit:, fused pyrrolidino-cycl opropane derivatives
according to formula (Il1l) or formula (1V) are provided, wherein Ri,
Reare independent |y fi¢apsed8lich other H, Z, aryl, phenyl, heteroaryl or

het - 25erocyclyl al kyl. Optionally, Rl and ma | so formtogether
with Wto whi¢h they iapkoseldeA Wd’%efeawg%&r%q pﬁynﬁﬁrﬂ?ﬁewgrﬂwﬁ*@ﬁ
may optional ly be substibhdit @chywhddbententl9 be iune-, sii+s trisubstinited Eith Z2G;-

Rdare i n%ependent |y f((?orp gacng{;ﬁ%&w%ﬁ:%géhyl%{-CBQIﬂ{rlgarb&gy‘ﬁ%‘f‘ﬁdﬁmdy

fromeach other H or
2010/ 022850PCT/ EP20092 QiIofisey; PO813706- 13 -

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

10 R8 R? are independently from each other H, C,-Cs-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 HorZ;
R'2 is H;
15 n is 1;

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

isomers thereof, inciuding 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)cyclopropyl]carbonyl}-3-azabicyclo[3.1.0]hex-1 -yh-1H-
pyrrolo[2,3-b]pyridine;
b) 3-(2-{[1-(4-fluorophenyl)cyciopropyljcarbonyl}-2-azabicyclo(3. 1.0]hex-5-yl)-1H-
25 pyrrolo[2,3-blpyridine;
c) 3-(2-{[1-(4-chlorophenyl)cyclopropyljcarbonyl}-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[3.1.0Jhex-2-yl-methanone;



is (O.; Xis absent; is al koxyal kyl, aryloxy, heteroaryl oxy, aryl,
phenyl or heteroaryl which optionally may independently be nono-, di-

or trisubsybtforesshth Z, Cl- 5aral kyl oxy, Cl-C4-al kyl
Cl- C4- al kyl carbonyl, or1291R9Nal - C4-al kyl oxy; hydroxyfﬁ?ﬂg%_&&)g}ab(slﬁ”4

hal ogen, cyano, carboxy, car boxymet hyl , carboxyet hyl, hal oal kyl,
al kyl, cycl ‘9@@?" hal oal koxy, al koxy, Rﬂ? azido, nitro,
%gni di?go a r?c? dphosphono oxo al kyl al kyl sul fonyl, SF5;

e are i ndependent | from - Ca-al kyl , or .
R Pt RRrISnL Lt ST S3E . L B afhee Skt g e
pyrido ri ngsomdisleees- 1n@@d|h§ymf>ﬂr.¢r§$ ﬁﬁﬁé‘bfnnhleaticssel ected fromH or Z
R1lis Hor Z, R12is H, 15ni.s 1; and the physiologically acceptable
salts, derivatives, prodrugs, solvates and stereo-isoners thereof,

i ncl udi ng mxtures thereof in all ratios. In a preferred
enmbodi ment, f udeite ghavegenelicaty oyedpipitodissiesed dusedayIrolbdineoeistonrpsne de-

accorcl ng 1 A0y el Al 8880 duRRRYEMRIENERS BCne RBAH dIRISa Arfhuiae

provi ded € group consisting a)
3- (3-{[ 1- ( 4arid Qomppinda ) tO)Q:)y@ﬂed‘IEfQ)'F%ﬂeI tﬁierrﬁﬂdylapsemaﬁwswmedp[ege@

J hex- 1- yl)mg, digyrrol o[ 2, 3-b] pyri di ne; b)
3-(2-111-(4- ?uorophenyl)cyclopropyl|carbony1} 2-azabi cycl op. 1. 0Thex-

g {212-)4[ iHi 425% O%@bﬁkﬁc@mm Q%/ tiddi HaPgin €or dgf‘ ning compounds. especially the com-
5-y1) - 1Hpyr PP gggggﬁ%i,q gll Og?’lt?nﬁ{ |s](|g%gng'gybgseg oR B rluf:egck‘%[engI!'AB-E?-ex

,2-Di rreuhw1Pé.m§hnbﬁ>kdfIchémbmvmﬂawﬂ;wﬁwc{égﬁeaymyrmbmmg@mcampyr| di n- 3-y1)
- 2-azabi cycl o[ 3. 1. 0] hex- 2-yl | met hano ne;

The terms indicated for explanation of the above compounds of the invention al-
ways, unless indicated otherwise in the description or in the claims, have the following

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, i.e.
C1-Cg-alkanyls, C;-Cg-alkenyls and C,-Cg-alkynyis. 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-butyl, n-pentyl, iso-pentyl,
neo-pentyl, tert-pentyl, 2- or-3-methyi-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=CHj,; -CH=CH-CHj, -
C(=CH,)-CHjs), butenyl, pentenyl, hexenyl, heptenyl, octenyl, octadienyl, octadecenyl,
octadec-9-enyl, icosenyl, icos-11-enyl, (Z)-icos-11-enyl, docosnyl, docos-13-enyl, (Z)-
docos-13-enyl, ethynyl, propynyl (-CHz-CECH, -C=C-CHz), butynyl, pentynyl, hexynyl,
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radi cal s ar eyssdchy! , ethyl, n-propyl, isopropyl, n-butyl, i sobutyl :
sec-butyl, tert-butyl, n- pentyl , Iso-pentyl, neo-pentyl, tert-pentyl,
2- or.3- ‘r@t hy | Thedainy fhetemodysiyl Ifor this twngses of §ohisxgntion nefsie aimongoet gafy-

n-nonyl , %9(9%'3&%&11%?@?&#) pré\‘é%% a¥le onl4trﬁ'|E #@ﬁ&%’ér? priing %%ﬁ%‘fdms

n- octadecyl I cosan osany Vi nyl) proRenyI
(- Cl - 12CH=Ciapd 1 z;}a;aj-pr(g-mteroa@n\sqq@)an@p{gy nrtrggﬁr@ﬁyygen@@qpéﬁgjfur which are

hexenyl, hegiaRM4) or &ﬁér‘éﬁty The BFdia 9y <h |may%ts%ﬂ.@§t@ﬂ)’d'mn@@ﬁ Qéiﬁﬁ'rsattﬁﬂé’d
| cosenyl I cos-11-eny (2)-icos-11- en docosn I
(2)- docos- Patmeaynot bétaﬁ?/ﬂ c. P8 535891 QV 5&@9 %ﬁs% ﬁ?ﬁ%’j?{@?
Ee nt Y'W: 20 heng/igs may\e faé&% RMWEQQW&%GS%WéﬁﬁyGﬁ ratifcals
eptynyl, oct h s ecially ref red ‘Ln
radical is f°8¥ Qé el rﬂﬂglﬂ) te”BS'?) ?fPCycﬂg %Si' B@/‘I'G%S Sl)ﬁt% 3
i sobutyl, t ahichhibg yéterocycle is part of a bl- or polycycllc saturated, parfially unsaturated
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 heterocycyl 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, imidazolidinyt,
thiazolidinyl, tetrahydropyranyl, morpholinyl, tetrahydrothiophenyl, dihydropyranyl, in-
30 dolinyl, indolinylmethyl, imidazelidinyl, 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



The term "cycloal kyl" for the purposes of this invention refers to
saturated and partially unsaturated non-aromatic cyclic hydrocarbon
groups/ r adwoabfye@yi ng 1 to 3 rings, 5 that contain 3 dc@yeiRens/005654
preferably 3 to 12, nost preferably 3 to 8 carbon atons. The

cycl oal kyl radical may also be part of a bi- or polycyclic system
where, for Sﬁgﬁﬁl the cycloal kyl radicalgis fused to an aryl,

het er oar yl terocyclyl radical as deflned herei n by any p055|ble
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iéfhgg‘s a[] g\rfr{gﬁ%lr‘?’so l}%ol&ﬁ iapQLﬂFﬁyﬁE émﬁol&l éﬁ%az@@f Fo%z% ﬁrn\%ﬁﬁt)ﬂwﬁj rhﬂ) okBdi-
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5010/ 02288080 LmyFRs T f R aEe T Rl L Rge W byridy, pyrimidiny, pyrimidy, yrro-
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ring menber of ‘the aryl radical e bonding to the conpounds of the
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bonded to the compounds of the general formulae via an alkyl radical, preferably C-
Cs-alkyl radical, more preferably Cs-C,-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-



The term "heteroaryl"” for the purposes of this invention refers to a
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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.
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group (e.g. S%a%aﬁilcg:é’c@aposﬂ' iBies dfaRdTprebystimention e)fcombasd;r e?mcbmptmtm-s an
ut i

OH group. 1 The term"co 0 ar mac

conposi ti on,Mad§PYAIEG 6%0?”83 O%h.'le ?WZ'HY?QSE" Agd Pﬁﬁiwgaut[cglly ac-
enconpass ac@ﬁtéﬁibl@:farreanprl sing the active ingredient(s), and the
inert ingredient(s) that make up the carrier, as well as any product
whi ch rezul t s, Thi tesad lagministiation o end yqdnﬂmatmnmmomumshww ¢ndat-i on

or aggregati %F% e ay rpFo‘Wimgr ‘%H?ﬁpﬁjuﬁé opﬁwetgflfénild?\gﬁr%ddrgd}hé of #EorhpEUM of

di ssoci ati on of one o e 1ngre nts, or from other types
of reacti onshainvgniipetaibeingividustistdged.or nore of the ingredi ents
Accordingly, the pharmaceutical conpositions of the rese nvention

enconpass any dbuyssdiersinihgieda’ "BecHERPWY’ @%E%Wp?(%ﬁ o4pt q ﬁ' 17 Bsent
i nvention anflagndBaicapadunt ihaedill ¥liGChe BloRdgical Eranédic 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, resuits 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



20The terns "admi nistration of" and "adm nistering a" conpound shoul d
be under- stood to nean providing a conpound of the invention or a
prodrug of a conpound of the invention to the individualist need. As
used herein, the term"effective anount” refers to any anount of a
drug or pha gﬁgszuté cal agent that will el llglt t he bi ol ogi cal or
medi cal resE> a tissue, sys- 25 tem animal or human that is
bei ng sought, for instance, by a researcher_or clinjcian. s
Fur t her mor e 28SYaelfie camtersia ?aﬁf)%flﬁ“? E%{P?Watéfnﬁeg?'?s\?gu‘?ﬂ"éfulh?y Caneind inhe
anount whi ¢hymas tHaragsRsed, h heGaiT EIRONME @galﬁimbjlewéndm@mdsmedmas orin
received such anount, results in |[%éegved trcg%ﬁtlrrent

i o

preventi on, s fommel Mixiues inese egap gand/ %f&?meﬁrﬁz‘? 'Bé&'é?sf TRY

or a decreazﬁgvé ahyt dtSiredingxinyf ratielyitne stemsnisonfersa di sease or di sorder.
The termalso 30 includes within its scope amounts effective to
enhance mor mal THBY®GT atamg:i!e;ahe tamiundsiof thé*D8&iIRBOBvhichthave asg ammonei aenters
centers at a Qn

‘he form of © ﬁgra[;ty,aag 3%{5:51 gcuraq%qtqﬁema%&éreaglﬁ‘?e{]shérgmm&n‘ﬁ%uge%&ag)rETJ'Eeﬁ‘ltacfldh
and/ or di asa@ddgymetiodskrnowntpeesd ntatheif opficat mreﬁomers, he seaetivmar’s ehdir s
and/ or di ast e u i f 0
of the ster&3F Eegﬁ?e;% Thgt%ﬁﬂépafﬁ oéf%zexa t&F}e{éfa?'ue cgq @lgt!?ﬁggn e pl?:ﬂe b?thl

i nventi on whinnsehamationor chiral pbranchieah Peasss Of by FACHS al"tz?*'%‘fﬂ’W @W‘Qﬂé'@yur
as race ) Wﬁf?&&llfﬁdﬂ!h%ﬁh@ﬁ Qﬁmﬁ uek BitéH ﬁﬁiﬁl%cﬁ\?‘e fai@et EE@@@F Bfd&watiza-

met hods elr optical pure isoners, i
enant i omrer s tien Wdh anveticatyrgetye fﬁ%“&%{ﬁﬁ@ﬁtff’bﬁ‘a@?mq 128 O(E’B‘f?ﬂbﬁﬁﬁ'g alsehely e

i nvention cafqbak@qlimeimuiisiPbiUndraaRBAr ation on chiral or nonchiral
phases or by recrystallization froman optionally 10 optically active

sol vent or Wi tthefngnddlofans inventioy neythieypeseni ih the fdrmetheir dbyble bond
d tizat th, tical | t] . nle,
o opt1 car | JFoRetS 9o R ah g2 Rombrec i B RGN M Bk oo BERTROS

radi cal .15 merdhe conpounds of the inventi on may be present in the
formof their double bond isonmers as "pure" E or Z isoners, or in the
form of m xt urébersfposhibieethesampeunsisel thedovestiormay be in tp & o fiedpvipe:

t he conpounds, %Tﬁ&ekétg\éﬁa%@&ng@y be in the formof the tautoners,

such as ket o-énol tautoners is |likew se possible for the
conpounds of thR kBNBEhb&MbIE for e ¢d‘rh;ioh@dsf SiTtRa ilﬂf/erﬂiw[ t(da@mrt@@lfopmdam;gs
ar.banat es

such as, for exanple, esters,_car

20 or phospHigeiead Prpgrugs sugh q’sa@égxqrp,rge féf%%PFSP"BPTSF»oD&F‘%?QP g@ta?‘vaénlges
formis 5@' RpRLphBley, ih humggiasﬁmﬁtaomamlom@yaw@mm mmeleamsmme
converted in vivo t fovi de t he bi t i

the i nventi dRPUPEM %BB lf&‘y\ﬁiofnﬁf)lﬁn@ﬁ%l ﬁ%ﬁ?ﬁ%"é i I’%Iw{ E‘g; wé oRfc-
i nvention. \meiagerst (ife)lcnmpotindpro@tlmwg@nmré lamabﬂodmmm the seapeand saintiof
are descri beiﬁie m%ntfoﬂ.St ance

Various forms of prodrugs are well known in the art and are described for instance

25 i
() Wermuth CG et dl., Chapter 31: 671-696, The Practice of Medicinal Chemistry,
Academic Press 1996;
(i) Bundgaard H, Design of Prodrugs, Elsevier 1985; and
(i) Bundgaard H, Chapter 5: 131-191, A Textbook of Drug Design and Develop-
30 ment, Harwood Academic Publishers 1991.

It is further known that chemical substances are converted in the body into metabo-



25 in: (i) Wermuth CG et al., Chapter 31: 671-696, The Practice of
Medi ci nal Chemistry, Acadenmic Press 1996; (ii) Bundgaard H, Design of

Pr odr ugs, S g 50985, and (ii1) Bundgaard H. c?@@
5:131-191, ‘Ek $1e2<0t 88ok of Drug Design and Devel op- 30manP 60%%?654

Academ c Publishers 1991. WO 2010/ 022850PCT/ EP2009/ 005654 P08137 O0OB-

20 - lites F%H@EdEy where appropriate |Ié%§WI se elicit the desired
bi ol ogi cal -~ in sone circunstances even in nore pronounced

form Any Dbi ol ogically active conpound that conve d

Vivo by et BEMMSATES eI PRI BBIRHE SES LD PGB e s
metabolite mchhxls&néésee@m@ﬁ]oa@&oﬁwrrcba fn. the 5 invention. The
conpounds of the I nvention, can have a fficientl asi.c
group such asAn g}olc@)géﬂ%pglvegogngewﬂfg?%qﬁCOpg?r{qd;Pylvg,lw l%etyti?ﬁsm from
converted %ﬁy*bfltﬁwécﬁmbmdaauh@mamm i@ intitatioliteovithérl the scdpesand spirit of the
phar ITB.CEUtI cal ly acceptable salts of the conpounds of the inven- 10
tion are pr'@i’%}téﬁ'l y formed with hydrochloric acid, hydrobrom c acid,

iodic acid, sulfuric acid, phosphoric acid, methanesul fonic acid,
p- toluenesulfonic acid, carbonic acid, for- mc acid, acetic acid,

sul foaceti ¢ agig, canpb.ﬁA&g% ﬂ?ecﬁ\Fén‘ﬁof?‘EérP' i tﬁeﬁave aaé‘ulrfe.enﬂ@bm oa&!s@bh as,

mal ei ¢ aci d SuUuccl n tarta acemc acid , | C aCI
enboni ¢ aci ©r exampeld secandaty of t@ﬁm @ma@i rep cqnaefﬁecbwatmrgae'maﬂﬁ £ra3picd.

taurocholic, %‘H ﬁil}? s%lltyt'ﬁ{e' ﬁaﬁﬁé&utn@llf@ﬁé@taﬁﬁe s &f thal cféh@ﬁhﬁdsaﬁ i iBVen-

aspartic acl which are Torned are, inter

hydr ochl18r i tuassare@rﬁf%rﬁpbré@rmq%wwm'a@% acig, hygfqbeamic iag'ﬂt igeig acid, sulfuric

sul f ates, pQ@@%@é&ﬁmcrﬁeﬁh%ﬂﬁﬂéMm&a&d ﬁ{bﬂndnéélﬂﬁ)mc(mfdbea’raﬁmamd for-
bi car bonat es, formates E oacet a}t es,, triflates,, oxal %t es,
| gtlc q e c

mal onat es, QA ¥, gseti Higproacetizgcid. gxalic agid, Malopis 2
mandel at es, mhléPdoid, eEccm:aetla,tteﬁanocactd aetoem,uc aflid)nealiataeid, ersbaran amdssnan-

t at d 20 gl ut amat
I g
non- i nt exgr ahcigngidtampiceacif orcasearnfraedcﬁmﬁamwcbfarQ fwniatﬂw@nmtamh%@mdwr f
they contal Smsekgfém&r(?%atﬂpye cﬁ:ﬁérqidgs %&ﬁﬂeémeﬁssmqa%. EHABRAE, ( Ne
0S ori c aci or

carboxy, suffom e &ci eno gr oup
converted wrethanauignalee. faw,ﬁf%ﬁr garﬁpeataﬁ&éc@rb%@t%t RETate} rﬁ?g?tﬂs@{”@%‘ﬁ'y

tolerated S?ag sstnﬂgés%m?ése%a@na&lé' inakbRs] siRtidaek, Gtaﬁ%l’&smaraﬁes embon-
amoni um sodi um hydr oxi d g}(ﬁ)t assl um hydr oxi de ium h xi de

| ¢
and of or gaAiee BaRIeAtes, é“ré‘i"ﬁ JpelRiesecitr ?%tgﬂ'ﬁ?faieané’% ates, as%artac'{es and
triet hangl aguhatéd. ik %t’@ﬁﬂliohﬁﬁtrl?%,f tHe-stau§ ;dnaaiu from the omhpdmm; pEthe invention

?52?22"6‘%2néy%%%?vaaé%‘ép"rﬁ? e PodfespdRabe Fl A the compounds. of

the invention T%%%o%%ﬁr%’seéf tlt?e m%httbﬁ'%grg, rlﬁheféon%ﬁ'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, dietﬁanoiamine,
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 agueous solution. It is moreover possible for one, two, three
or any number of solvate or water molecules to combine with the compounds of the



30 integral nultiple of one. It is |ikew se possible for the
conpounds of the invention to be in the formof their solvates and,
in parti cu@grmmfh%%@t es which can be obtained for exa”@cﬁ*ﬁﬁéommo:ﬁm
crystallization froma solvent or from aqueous sol ution. (

nor eover possible for one, two, three or any nunber of sol vate or

wat er nol ec Iefsa tﬁ%bconbl ne with the corrpog,pds of the WO

2010/ 022850 ES%H09/ 005654 P08137 OB- i nvention to give

sol vates and hydrates. By the term"solvate" is rreant a hydrate,
an al cohol ainegntion togike polvdpy ardhsralgs yst al | i zat i on i s known that
chem cal substances form solids which exist er. st S
5 which are r(;Bb’étﬂ‘?@H“f"éP"é?ée"dBFVﬁ‘Bﬁ'%hYdéatﬁo"i"h%'c‘g'lp %cﬂrf’ 85?&%‘%%01: sjal?
vari ous nodidibgati ons of a pol ynorphi c substance nmay differ greatly
in their physical properties. The conpounds of the invention can
exist in vari mu%mﬁwmm%rmcaﬂ substaraas foomrsoidswhnddexistimdifferest ordgr states

nor eover t hese GRIRR

are to b& r‘éfgglf’ aﬁcfe%éregé? R EPNGCew g%c}h%ﬁ?ér{%é{fﬁcfa%@ﬁﬁé VEHF)%S con‘p% s
of the investa gpolyreaphibeupstemserreay tiffergreatlyan theistphysieal arperigs nthereem-
schenes 1 belo r IS
cnoan o magP R feduienfi AR Gl BBl Biimohle bR duabéndplfdres
15Schene 1 w@ refyi0p G228 SERaTEstRRig oAl YD@%BQIYWMGTOFUB-Of $he compoungs are
anot her aspgGl., {;Qﬂe&’%ﬁ@%n@ﬁgtcﬂﬁe iWREEH. on has surprisingly been

sol ved by prowg ng a process for the preparation of the conpounds of
the inveption, conprising the steps: a) reacting an

azai ndol e of formla V, wherein Rmand R11 are as defined herein, 5in
a basi ¢ nmedi umhwichimpauk®i sines interftion uh Be Wiepamhidygienef@BmeRdds Rirordiify toK

Rr are as schemes 1 below. In all preparative methods, all starting material is known or may eas-
ily be prepared from known starting materials.
15 Scheme 1
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defined herein, to obtain an olefin of fornmula VI I, wherein R3, R4,
Rs, Rs, ar, R10, R11 are as defined herein,

%ZCI %Eropa‘gﬁki}%ﬁégng ol efin of fornul a Vil of step a), ﬁﬁqﬁﬁ’gﬁog/gﬁ%s-l

-11 K are as defined herein, follo
deprotection yielding a cyclo- 1 Opropanepyrrolidlno azalndole of
formula VIIl, wherein R3, R4, R5, R6, R7 0, R11 are as defined
herein, c) Pg EilQ% t he cyclopropanepyrro? di no- azai ndol e of formul a
VI of step b), wherein R3, R4, R5, R6, R7, am -11
r< are as def ilnedotherasipact, tietohjeghofbe inventien r@aus@br@wng% baen gpivsd by pro-

formul a | X, ih
Soamn a oolgariseR forie prépRalon ofhe cGiPpAids PACRER(Sh, chifpfiing e

R11, X and ¥ea$e as defined herein. RR4A R3 NBoc 5 k-R7 R10.%\ -11

+NBocKOH r <Re ) 10 » )
a) reacting an azaindole of formula V, wherein R and R'' are as defined herein,

5 in a basic medium with a ketone of formula VI, wherein R?, R*, R®, R, R” are as
defined herein, to obtain an olefin of formula VII, wherein R?, R, R®, R%, R’, R",

R" are as defined herein,

b) cyclopropanating the olefin of formula VI of step a), wherein R®, R*, R®, R, R,
R'™ R are as defined herein, followed by Boc deprotection yielding a cyclo-
10 propanepyrrolidino-azaindole of formula VIIl, wherein R®, R*, R%, R%, R”, R', R"
are as defined herein,

¢) reacting the cyclopropanepyrrolidino-azaindole of formuta VIl of step b),
wherein R®, R?, R®, R%, R7, R'®, R! are as defined herein, with an activated car-
boxylic acid of formula IX, wherein R', R?, X and Y are as defined herein, to ob-

15 tain a compound of formuta XI, wherein R®, R*, R®, R, R”, R, R"", X and Y are

as defined herein.
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..-10R" NNR7 .." 07 R6GNN WIVII 54 R3 5 ZnEt2HCI CH212 WO
2010/ 022850PCT/ EP2009/ 005654 P081 37 OB- 23 - I n anot her aspect,

t he obj ectywghoiohsdspventi on has surprisingly been solv d.gi ng
a process for the preparation of the conpounds of the ﬁ%ﬁeﬁﬁtz@gﬁ{{mﬂ

conprising the steps: a)reacting an azaindole of formula V, wherein
R1 and R11 greb,’?s ﬂefined S5herein, in a basic nediumw th a ketone of
formula VI, POREY&H R3, R4, R5, R6, R7 af&" as defined herein, to
obtain an olefin of formula XlI1, wherein R3

| . R4, Rs, , R7, Rio, -11
r< are as def ilhagotheraspact, e opieroR thiavention as ﬁlé’PBf’r’%&'!rpﬁe%'r Sq"f‘?ﬁlrﬂ(})fl PIO-
X1 of stepyghg ar6ERS forfife préfaraldn offtie compounds of the invention, comprising the

steps:

a) reacting an azaindole of formula V, wherein R™ and R"" are as defined
5 herein, in a basic medium with a ketone of formula VI, wherein R?, R, R?,
R®, R7 are as defined herein, to obtain an olefin of formula XII, wherein R®,
RY,R% RS, R, R', R are as defined herein,

b) cyclopropanating the olefin of formula XII of step a), wherein R®, RY, R®, R®,
R’, R" R" are as defined herein, followed by Boc deprotection yielding a
10 cyclopropanepyrrolidinc-azaindole of formula XIli, wherein R®, R*, R®, R%, R’,

R R" are as defined herein,

c) reacting the cyclopropanepyrrolidino-azaindole of formula XIlI of step b),
wherein R?, R%, R®, R%, R7, R™, R"" are as defined herein, with an activated
carboxylic acid of formuta 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:



R7, R10, -11 r< are as defined herein, followed by Boc deprotection
yi el ding a 10cycl opropanepyrrolidi no-azaindole of forrmula XIiI1,

wherein R6, R7, R15, Rl11 are as defined hergl

, 10/022350 "’ ; P T 565
c)reacting Phe cyclopropanepyrrolidi no-azaindol e of forpwfbgzgglwlo?w:gf
step b), wherein R3, R4, R5, Rs, R7, R10, 11 r< are as defined

herein, with an activated carboxylic acid_ of formula I X, wherein Rl
52, X and VPABB7£Bdefined herein, 15to oBfain a conpound of formula

XIV, wherein R3, R4, R5, Rs, R7, RIQ Rll, X | ferred
enbodi ment , t hd mmingmmledéé’d%rﬁchgé%ng%%g BRI B andier R as

conpri sing the shansy V0 2RI BORET FPROGY ROTE5H, ROSTIR (8 RRA
"R, R3, R4, Rs,‘gfﬁs, ﬁ%ﬁs Rs. RLO, -11'd) converting residue X,
Y, R1,1- and/or Rizangior&ét emely mpdidng at gkUABUReAYUsi due X, Vv, Ri,
R2, R3, R4, Rs, Rs, R7, Re, Rs, R1I0 , Rl1 and/or R12. e.g. by . .
i ntroducing arelaisRipting;? eepPoUIdPsHiting from step &) af?dsz’ﬁaﬂtﬁ q’]&"@ﬁ%ﬁ%@ﬁ it
resul ting from sggRcigbr 3Bdé@fo cbhdipih@)coRBscptiingrsartierafi t with 5San
acid or a base to obtain the corresponding salt thereof.

All crude products were subjected to standard chromatography using solvent mix-
tures containing methanol, ethanol, isopropanol, n-hexane, cyclohexane or petrol ether,

respectively.

10 For a further detailed description of the manufacturing processes, please refer also
to the examples and the following general description of the preferred conditions.

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, aiso 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,

foluene or xylene; chlorinated hydrocarbons, such as trichlorethylene, 1,2-
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t et r ahydr of GPB?Pd?”ﬁI%th%Fea§f'8§§ﬁgh;% 'Jé%‘/%/eg o#é}gdt’mﬁggé#ssgﬁ”ctﬁgg%pg%tﬁg lreéaé:gon

gl ycol ~nonoretdijdnsoBuitmbleceadiiph timeh are wrdivtdejdrainablgl Byanethersiwpwg in the
ether 5 (diglype). i hABRPatuRRIIRS abBuE
as acetam dgl—t @?%ﬁ'@% %%gﬁﬂjmag@gngﬁr{%% E?/P]ﬁg}%ﬁa& (C ’Euor N- meat hyl
pyrrol i di noseitgbivepction;times| aeserady isindke tapge betwepp 18 MR a4 Hhhdes, such
as di nmet hyl sul foxide (DVb0); nitro conpounds, such as nitronethane
or nitr nzene; esters, such as ethyl acetate, or mxtures of the
said solvents or mxtures with ter.. Polar solve |

preferred. ExaﬂﬁP%eséfd’WUE%Jf’Eﬁgf@eBt na%"?Slcegﬁﬁ@Ei?tsel{h%ﬁ% g?‘?%gfé@b
hydr ocar bonsdditibe sdinksing @1 aud foretxhmple, bynesativh ebequinalenésmaurds of the base
sul foxi des or mixtures thereof. ref € ﬁ Al |y
di met hyl f or QA eaCCCBQI%F.’ret%raeb&sm%'%/g@g%ﬁa%gﬁé,g gﬁﬁg}élf%’g{fyfl 0 ﬁvgé(%gﬁdar?ur e
i s between ahitable adioor thisiregolonGrede pertidilay these whishigbeahyseiogiedly agnd
the condydi nsiHRSdns TRAEAL botkihd BRSeHEMROSIR, hot hinblb SulR@eia,

bet ween SOne "M nut'es and 'several days, pen m_g on the reactivity of
the respect isufurousgad sibionis @cheitricasidebydrohalic agigs.isyp 8dpirashisre acid or

Sui table r ear@wo%n}i& 98§, fHoSphdPR Gk, Sieh a8 Tonsbhpid) rifBphbastorik acrsui-n

the art, for “exanple reaction nonitor,i Bg _Based on tlng react og

t enper at ur edamicasid, Bpbo@ore ATgealsIAsIde <A PRTEHaY FlipBatcGyBITIP!S) F1y iphakc.;gge-

the range beghWReR hddrd¥yfliciRchohdsi® bBpolybasic carboxytic, 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-



20 A base of a compound of the invention can be converted into
the associated acid-addition salt using an acid, for exanple by
reaction ofegiiyualsgnt amounts of the base and the aci CLdI‘?EPQOOQIOO::G:—l
preferably |ner{ sol vent, such as ethanol, followed by evaporation
Suitabl e acids for this reaction are, |n partl cuI ar, those which g| ve
physi ol ogi cal | y._ac- 25 ceptable salts. i's possible to use

i norgani c agpﬁé-’ é%r exanple sul furic acr gg suI furous acid, dithionic
acid, nitric acid, hydrohalic acids, such as hydrochlorlc aC|d or
hydr obr oni ¢ zengisdifonjisasi RPethoxbRaeoic agis fadamantiapecasionin a¢id,

or t hophosphgyjidne@@iofic a2id, §FEdIE R meém& aaeer@pr@hmb@umlddaspadb
particular aliphatic, alicyclic, araliphati.c,

het er ocycl i @CHrHBEIS acit P’%B? (EYlic BBNIG ?,C'J QaTanlﬂfoé’[‘%'?ox¥'ﬁ?t?Lﬂ¥rlc

acids, for §9deayaﬁﬁé>%nfa@érﬁb I@ﬁttd,,gl@éb@bﬁfplﬁﬁpﬁhte paphthslehana@o- dnd
hexan0|c acid, octanoic aci ecanpi ¢ aci d, hexadecanoi c aci d,

oct adecarfoi cdisHPric agiey AT fBpry lflﬂf'c Lt hyl acetl c acid, malonic acid,
d,
FUCE 1 1 b e A T Ak Sty

ni cotinic awotixe argieri puafyi the corapouwhds wetheamentiar. et hanesul f oni ¢ aci d,

et hanedi sul foni ¢ acid, 2-hydroxyethanesul fonic acid, ben- WO

2010/ ozzssopmfmmrme%mmem?ow@ ingention zambe apTvApEInigthg corre-
trimet hoxybgp r@ rﬁ&tbpsrggéqﬁg%%@{gﬁ&ﬁﬂﬂﬁéﬁl idhs 3F hikalinBlcBhH FRAF YA B Fto

acid, glyco oni C acl | or ophenoxyacetic acid, aspartic
acid, gl ameccoar@snpndpmmrn@mur@Wkﬁ%«wsme baéﬁformwplﬁsedla@.rardrox'de po-

par achl or opheq hy‘&%&ﬂeygédiurﬂ%b%onﬁtﬁf& phe3SHAGCarRANN). iStitars Saltsdreapse
1- phosphat e, napht’hal enenono- and ib°’ Elol sul foni c
h

anr T Ul T e SbSITOISRgMorHrY Ash PS SETTBF 418 e i et ctisopro-

aci ds, Ij or ?&ﬂﬁﬁiﬁio@udﬁh sdlat QSnOQMhr?bEdluﬁedolth and diisbprbparmieiimoniptsilksy t he
conmpounds o e inv t he ot her.

i nvention c&KCHEXKD ﬁ%?%%ﬂegﬂa’"{f}?@%?ﬁﬂé ‘?E ”5”%%%9%@%§W8meseaﬂs far-

particul tg atidmmbie, foebadmpla) daits edthardisihe nelysaeth metal salts, or into
10 the correspondi ng amoni um salts, using bases (for exa Ie sodi um
hydr oxi de, potl&é@tr&m th fee kasks, of thrgamposadhefibe @V@ﬂt'oﬂé‘ﬁﬁbg ipgfated from

carbonate) . sLaFlQ bfﬁééh‘feﬁt @ﬁr?stfdhrgtdé@éér%[:@h wQﬂun% H&&&.@Tﬁs@sgmn hy-
salts, for ex , “di ethyl- and diiso ro&ﬁ% ni-um
salts, rmnoéf%moﬁoc’"-'fﬂlcé‘tbﬁaﬁ@lof PlREsIYM CAPRIS e P TAGC groups
cycl ohexyl - sangredd el fﬂ:ﬂ%é/du@ﬂ’ﬁ)!hbld:ﬁsé‘sahﬁé%e the compounds of the mventlon have
di benzyl et hyl enedi ammoni 15 th

Sal Lo i fh GegrRRIAogE. sgprezton an ey vt Arava B redsBLalPhtseopne
conpounds ofsuitétsie basesrdré elkaitmetébaydrmb@ersabkkdllrferaarmmmmrhydrakltles bryorganic
treatment with stron sugc i de, potassium

hydr oxi de, SBRFUM"E B‘aﬁﬁ?'ém%'V Ser&? ﬁﬂegfé}){;oﬂ@% so long as no
further acidic groups are present in the nol ecule. In the cases where
t he conpounds of the invention have 20 free acid groups, salt

formation can i, Y@aﬁﬁorﬁﬁ d&om M@djhé}¥|nttfaﬁ%bm1I¥B‘é fd’loxb&ﬁ@ﬁeneﬁbﬂrﬁ&@' e

bases are al kall es, alkaline ear nmet al hydr oxi des or
organi ¢ ¥as @@rkim UMEFOF@!#W%W%@F isRiRting PERegHiesr SUilgblersuph PRFeAUIRS eS|

Every react iygBws iftRe dRSoF £RRfhId1R5@Ristandar witks, @0eH Y HBsbehalbvmethbyen
one or nore ] . ) )
der organischen Chemie {Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuft-
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, espemally drying procedures in vacuo

and/or elevated temperature.



25 wor ki ng up procedures and/or isolating procedures. Suitable such
procedures are known in the art, for exanple from standard worKks,
such as Met hoden der or gani schen Chem e [ ,
Organi c m%%%ﬂ%%s{so Georg- Thi eme-Verl ag, Stuttgart). rrp!;iﬁ’g @%)Srﬁ54
such procedures include, but are not limted to evaporatl ng a

solvent, distilling, crystallization, frag{]i oni sed crystallization,
extraction BP%@@ es, wash- 30 ing procefiures, digesti ng pr ocedures,
filtration procedures, chromatography, chroma- tograph HPLC and

drying pr ocedJmes:omegwblCélh%ﬁntﬁ*\ypmgremUM@miY@amtev'é Bv%lﬁiﬂ?'&a” dror
eI evated teppena Whﬁ:tuon‘%‘f)ﬂ%]-iqé@%?é?é%g/ EP2009/ 005654 P08137 0B- 27

The conpounds t he vention are surprisingly characterized by

a strong and/ (Hueﬁgltl'?e?rtéu\’pﬁlslnﬁgls}ﬂ'oﬁb Qﬁwerfselécnpeb!%@m%m&mm&tﬁnﬁo@nds

their surprisingly st rongﬁ [or Selective enzy i nhi bition,
conpounds off the@ventiparmende agypntageoyaly aAminidesd Ia§/'°3’8h¢9ﬁe§ F@’P’B@feﬂtto other

| ower doges g0 E&@ﬁ@cﬁ SE%cWé’lﬁﬁlblﬁ)rJﬁ 8fthe PAGaH wlﬁ]re Hif heradvinged uilaidnt boogven
of the prior a

l'e still achievin ui v t or,eyen su
Ges! red” bi operiersesires bisiasica] etisaln AAHOT 3R st See FLATIER Bvaniy
advaﬂt a960ﬁ§é%usi yaasH tfoq%ds&ﬁ%v@ﬁ né¥Raichal aRetei aifatts aflythes eheetiigle phibition
Further, the hi i bition selectivi oy
i nvention nﬁ?)e‘ft %%g tg EOMRRYdS 05&'8,1@’35@3/%?1%& éﬁﬁ?ﬁo ggrega{ éefé't% on
its own regairst Sdseftdctd dreitstoaeregppildss df the@ose aﬁfﬂiledcorrpounds of the
invention are selective inhibitors of the 11-0-HSD-1 enzynme. Thus,
the prese@nt invention relates to the use of the conpounds of the

present invention for inhibiting the reductase activity of
11- p- hydr oxystReaiothpdetdscf shreinussdion arevgdlestive hibiersoh Biebl1e3-HEP-1 erzyme.

conversi of Gh LM hBOUE ik bR ?mﬂeﬁ,zeeof FRBRAHHRIRIT 1ot Ritoh.On

being 11-0- tors general have an 1 n- bi ti on constant
| C50 of | ession feamhibitingtthesGoueRge aﬁﬁltsp@fe‘*ﬂeﬁ By 9XY|S@§%C’ fehdrogspage-1.0dich

nM Gener al Hélresﬁd?mglble%p he@bhrdidr 8r ddrlidohe tdcoklsol- HSD-1 of a conpound

of the invention 1s east a%out two or nore, and preferably about

ten or ater SUNGEhiMdre géikral éahirp
for 11- g{sleiISD- 2Thteo ﬁ‘&bo@ﬂ@of%@?‘n@érgi%gg%g 1@?314 oF elat erg ralGHav

L omouns ohbiine SreamrEot AJesh hanabes 500 PG BbSIEraieioss PPRAPONL | o
constant | G3fy ﬁﬂlat;@ﬁ% aﬂyltt% IU@@'ré’nogﬁe@-HSD 3 by - @bt 1 &@D&amﬁ\dunaadthe

preferably greater t present jnvention inc

e
the use of é[}YeEltPnps PE'BE@ aPﬁPFl tHP £b/Mof% P“@ H@f?r?géf‘ﬁ%‘ﬁtte" el v ore

amel i orati 0Bref&%&vé‘refcbﬁaﬂouﬁb@vawdhgctsdilﬁati@rf&eh wﬂswz foE'dLB‘—HBD—‘t Breabiolis20
of devel o 25 1 ng physi ol ogi cal and/.or Eat horﬂééSI ol d| tions

t hat ar 2HeSEgieptes fios EEaMPpPle damyouUadsof dhg Riggent pgﬂnela Iﬁﬁfzwpn rate an

propagat ed Ryifnepeohsaht 1880 aghinal 1erHe DG stePfhaf @bbISIOD0 aMdARd prefdner
corticosteroids in a manmal ian patient, particularly a human, by the

adni ni st r at ibrreaterthaRpPiMye ampunt of a compound of the invention
O s ian e fed 1w /313 b Bl bR g
i's nor mal ly cbﬁ'tﬂfltaméh@réh@ﬁtpré@ntlorv\/melébmgaﬂie oresds 6f wireduaing itheonigkeof idevaidpe
L T2 g Hiaclogica) aielay el epy bl dditne A aRUSIERLIHePhR Uri
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.



WO 2010/ 022850PCT/ EP2009/ 005654 P0813706- 28 - The object of the
present invention has surprisingly been solved in another aspect by
provi di ng a conpound of the invention as 11-p

i nhi bitor .‘R/B%*Pﬁgzsg&er ms "inhibiting, inhibition and/or ret ar %/to?sg:r»]q
are intended to refer for the purposes of the present invention to as
fol | ows: "partlal or conpl ete inhibiting,  jnhibition 5 and/or
retardati onPO813H ¥R s case, it is within® ?#é speci al i st know edge of

t he average person skilled in the art to nmeasure and determ rg]]%such
inhibiting, i nTFhetﬁleCb@f th%lﬁ@ﬁ@ﬁ“ imeenBeriRas YIRPTISNIMEARE seived eanglipapspect

met hods —of gﬁg Hé use of O&frﬁr{cﬁh@%? ﬂh@rhve;m#ﬁas f1-PASD-RInhibibd, bi ti ng,

i nhibition tar exanpl e, can be neasured and

determ ned in ‘fl"@ t@ﬁﬁsoﬁrhhﬁtﬂlr@ Gnﬂmbﬁ’taﬁdlbf‘méwétloﬂgare'|ﬂ@h&dtb@éfelafﬁﬁlfh@rpur—
retardation. ob] éct of the present inven

sur pri si ngl 90@@@ ”@cﬂf Q%Q!I“ i"rYe'atf%’*ttﬂéﬁ fOé!%%‘cPa'B?) %PBWP@F%@“‘E?%W'E%W%t

conpri si ng %Ed!b?@?&rd&ﬁﬁ" Wm%aas 123 V\Rthﬂ théw;%a;tdh@tﬂmoimwg@bi #eaverhge he
pr esent i nvention has SUI’ risin

een . sol.ve not he ect, 15
by B ovi d ngeEORBHIRARIIA LB S Sushan LR T B TS
invention f estald&fon by hédhst dféad lﬁﬁtlﬁ[mémdﬂmf rszpiehet aad détermination. Thus, a
physi ol ogi cal d ndi_tiops d,
medi at ed anBPB‘F"n 4’ 'B%£ "Ehipod'?/lar}#od &%kl?rgg re'xgwgpas ca%@écrg're?see}@%doﬁﬂyéee
use for thetepmemmatalamnnw a aomplatedahibiting, firhibitidvearid/eaetawiatiorand/ or
prophyl axis of the aforenmentioned conditions is intended to be

conpriseth 20 The object of the present invention has surprisingly

been sol ved in another aspect by providing a nedi canent conprising at
| east one conpbrebiest ofthe preseetinvestion bas ysrrisingly brem ol Hednothal dreRct

prophyl axi s bgf ord Ui @healbsﬁbnt%ﬂ{pﬂg.@aﬁe@a 818 cBBBIIRdT tiDiReHribANS
sel ected frofmthe dgroup consisting of netabolic syndrone, diabetes,

especially 25 non-insulin dependent diabetes nellitus, prediabetes,
insulin resistance, |ow glucose tol erance, hyperdgl ycerri a, obesity and
wei ght - r el at edThli egsotief the ptdéspnidnyliniion ber surgrisiighalseatysolviep indanetizer aspect

hyperl | pidle a,. hypel {n%'d%%%gﬁtr oA ﬁ%ablzg§roﬁgebﬁgbm@4f% ifvertiBiVedidke

| ev- el s or
gl ucocorti cdi thermedinantand/or le‘gpfsflam Qf@uymiamwa‘l @ndior pathophyeinlogisal condi-

cogni tive i ppAl i%ALare %B%'eﬁtﬁ‘n éteg‘éﬁger CuP:Ebatél?b&f Hi@ﬁg&{lsol Mel@rﬂtcbr\f@-

di sease, |nnuné di sorders suc OSI S epr osy gsorla
hyper - t ensisopnding urerfertbe ereperaion ate medicamgnidpaibe t’\‘i’é@?ﬁﬁ’ﬁ %'Fd"' - prophiylaxis

restenosis, offHeHQuASHIUNBH cOhERME ESintdRasd fod ddnitised.et i nopat hy,
neur opat hy and nephropathy. A corresponding use for WD

2010/ 0228p0PCT/ EP2009/ 005654 P08137 0B- 29 -

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, cardiovascutar dis-
eases, pancreatitis, retinopathy, neuropathy and nephropathy. A corresponding use for



the preparation of a nedicanent for the treatnent and/or prophylaxis
of the aforenentioned conditions is intended to be conprised. In

anot her as‘Q,g%g}%Iz%epe invention, a nmethod of treating g, (fi‘ﬂﬂ’%owoﬁla%ﬂ

selected from group consisting of: hyperglycem a, ucose
tol erance, insulin resistance, obesity, lipid disorders,
dyslipidema, hyperlipidema, hypertriglygeriden a,

hyper chol esfgﬂ)ﬁ% a, low FIDL | evels, hi LDL | evel s,

at herosclerosis and its sequel ae, vascul ar restenosis, )ﬁg C a itis,
0 e

abdomi nal olesirenarationnf o dessicament foy thedreatment angd/ef PIOBRY? oremert-
nephr opat hytlo,ge%q{ ﬂ%ﬂér@ﬁs iMEiRAY b& compite@ne, hypertension and ot her
condi tions an 8 Isorders where insulin resistance is a conponent,
in a manmal i an patient in need of such treatnment is disclosed,
conprising admnistering to the patient at |east one conpound of the
invention in an aﬁ@fﬁbﬂﬁspb&&h‘ tHeSimadntier, tal inethd ®oft treating aaboditmrstiddtasfrom

I n anot her aspect of t vent| on g ef,. of
a condi t i%n N&ARR PSP Wéoe&%cl?ﬁ"%é%iglg??sﬁa&sga nﬁyp}égjgpil%isrtnﬂgzg oS
gl ucose tol @n@m@emsbmw dpslipiigivia, h&ﬁerhmﬂma mbe3n|glyqer|Uerpuadhmempt¢ef S,

ﬂi;; 2Lgf;n;?é§?lg¥lgqﬂ ﬁl})lgﬁrpﬁﬁhlg%gg{. evbl%i é’tﬁ&&%ﬁ&ﬁ‘sl@’apd its sequelae, vascular

at her oscl er mtmoandparn:eaaﬂm;] abtieraipahahesityl aeuro@eﬂeeﬁ@éw% dlSWﬁcﬁé&@ﬁqﬂ?Ys
abdomi nal Olﬂgﬁﬂ,{,yath a?Hﬁﬁgﬁ}g? qﬁét?ﬁéh\é%yﬂég%%sﬁypeﬁ%éﬁ?% &¥er conditions and

nephr opat hy, “neuro hypert ensi on and ot her
conditi ot disdrigrssuhele r@ulrm@s@tanﬁ@ isid ‘PP”FF@@P%‘t rc@amalan pafisahisieed Af a

manmal i an p%gér?ﬁatr%ngnt'|£‘d|§é¥6§%doﬁorﬁb@%gtddﬂﬂﬁ|§1@fﬁg ioxhé&lbatn0sEdast one com-
conprising a

mnistering to the patient 0 und of the
i nvention i mouff efiRriRve q'ﬁ:‘iit'” ?%E@P'F'Eé'?qt 6}{98“"(?31355‘?3{]%&8%@3'9 Nof said

condition. In another as of the inve | 0
the risk of de'O@PB‘BPWPQ&C%&Rﬁ nyIHoR & '88 ?‘Pe?ﬁ'fgn@e%go pfégﬁlﬁﬂs
of hypergl yq@f@dﬁrorﬁ they @daup:meustucg ﬁmpergl,yc@ﬁlal Inwujiu:qmse Eztergnqmmguhn re5|s-

bypert 11 41 ydaee el TR gt BB efhia, PP ERsRrocerivonia by-
| evel s, at heeohokstemisnsiadne HD@%&!&}MM@L lvﬁ%@ﬁhﬁmﬁc@é@%ﬁw its sequelae,

pancreat it 0 BAhbYBaelcH8Ai% d N
et i nopat hy?’a%%%g?%%ﬂ?’%‘s Pﬁﬁér%'“%t%g‘gmwﬁ'g‘g’@% hine i%e disease, ref

hyper t ensi omopaitly. GEh@'PP@‘BWdTetUFQHﬁﬁ‘Ya EtaHP[WV@QF%“%%éP%TQ“ﬁ'QD g other con-

resistance igofs GRITBOG@BTS vl:rféré‘mﬁﬁlm’f&&lstaﬁ&é it artoﬁﬁbh@rﬁihn h maherdiagpataerth
treatment is d

I scl osed, conpr.ising adm nisteri
| east ond chPRAKRI Spgh T[f?ﬂémﬁﬂt\)%ﬁlsﬂg??q HO'BW'SéWﬁﬁn'P%HPg fé’ tR%P ?tée&"% P@Saﬁt
reduce the rdnglompottavg tiepintgntisairdarcanelint tranis effdBive to delay the onset of said
2010/ 022850PCT/ EP2009/ 005654 P08137 0OB- 30 - Conmpounds of the
i nvention mey" PMysed in combination with one or nore other active
subst ances (i N ‘?191@%5}{@%‘!9?%&9.0& @m&fh@ﬂ%ﬂ%@hcm@ﬁ%"r&ﬂ%‘f Qé\felopmg a
suppr essi on or ' anel I of ases or co
conpounds ofconditiori selested foam dre grep ennsishingseffyparalyesmisa e ai*ﬂqqse fcg}erance
Tvpi cal | ¥st i ﬁ.?lﬁ&s%fcb%eeﬁwﬁe Lo, pcIBRERia, yoeiiserdia dhbentdie

than eit one e conbination is saféer or nore ECtIXe

t han woul d |wldmlaehmf@@stﬁa@%'aoﬁwt"ﬂ@- leuelp Nigrel Bk lyele ¢ 3taero e’PT’i%a”

i ndi vi dual qfs‘égéuela%u%bdam%stéﬂogﬁ ﬁncmtlﬁgb@dﬁ’haﬂ &ie@[ﬁdeurbﬁeg%néﬁmee
and in an amount commonly used contenpor eouslg éy dﬁ% % ré g
a conpound dliseard relinpeathY.giEPhRREIY NURRSE YN e EPOliGEvT SUS Y
con:jerrpor anmchndenBﬁﬂB@hS@Fdeg@Wﬁer@ﬁﬁﬁrn ﬂa&ismce & a:oaﬁmoment ih@ rharomal-

roduct containing such, ot her dru t he caonpoun

|pnvent| of® |§a"bP@Heg?'Pé‘Hed %@bér at”’g%'ir% %&&88?( PEFARY @ g f)s’tenrkruH 1 fepe-
t her api es i nienhatgdast bree conpuaud df HE investionriv enimonnkihdt ie effedive froneduce the

ot her drugs r% ef3evrqor;])}nsgts%|decon8|tlod' fferent overl appi ng schedules. It




Exanpl es of other active substances that may be adm nistered in
conbination with a conpound of the invention, and either adm nistered
separ at el y,Qr. sane phar- 20 naceutlcal conp05|t|

but are ndWBZDMR?gﬁﬁto di peptidyl peptidase IV (DP-1V) ]ﬁh@?ngg‘
insulin sensitizing agents including PPARy agoni sts such as the
glitazones % %g troglitazone, pioglitazoge, englitazone, MCC- 555,
rosiglitazo gsé Pt he | i ke) and other P | i gands, i ncl uding
PPARal y dual agonists, such as KRP-297, and PPARa agoni sts such
genfibrozil, dcofaoynds of the Ewentionraaybesed Nsmmbination é‘“thé?ﬁa OBWQ[?aﬂﬁﬁres ,

25 such as E&vae%gﬁﬁté}hég@ngﬂaei&ﬁ&r BuBs) ih helttdalindtt, ;er\'idHtlbﬁl gmbust’e*sslmm
sulfonyl ureas an er 1hsulin secret g&lo ues such

glipi zi de, REgligretion; i disgTesaEICAPEEP AR %ome”B‘F%‘?:ﬁg? @ggrglon 5l

i nhibitors, oﬁ@?é\m@fane@@ﬁé&/@iﬁih gt mercemephmn cinhadags ktsafes oc moes
t hose disclosed in WD 98/ 045 5

0/.3908
00/ 69810:5 Geftective tyep citheydryg,glone. é’ﬁ&i‘eé@ﬁ' f%%@&?ger’ LY %f%g"se\ﬁg " as
those di scl Qa8 it b e¥BeMEY B84ctiZitthe aﬂ&lti\)élbrﬂgﬁhlrﬁé%&ﬂ'ihe iGHiPdusbldrugsi Buth cs

h th d d
PACAP. - PACAPING feBtos ey SRadpsEep ey < syfianadh g aREBft Snifiebon,
di scl osed | IﬂerNMarﬂibbaaglaﬂseqmbnmsMh alcompurnd ofghaigeentions\ybrn 8 SORRBITOA
(r:g?iu\(;;gts gt: ﬁ h?i:{ygri (%Iﬁ%e %ttérﬁ'/paor§ﬁe{5n§§5\ﬁ{w bRe oPHBYASh& drils, a combina-

S avastatin, ros astatln
and ot hero stian progiict chntaiming3Bichoiher drwigiskand harcempewrs &g indentias is pre-

col esti pol i | Ak r. o \WQhich th d
2010/ 022850%?%%‘8%‘9‘0‘8’?3@%%@%#;5’%{6%{%.%&JE@?T. ke dextraay
ni coti nyl alotthdiventigreand giiecr Mpie gthepdrugs @retqr.j@}l@gpredqulmlffﬁr@rgloger ping

chol est erol ahsRleRt it Ron@Hphtébthat@hdniske irfcumiiedton wWithetice aolive idgydi-
CoA: chol esterol acyltransferase inhibitors

or_ex
avasi m be, &Rl WACPMBRUNER{Re Pregen inyentignpr “ﬁu@ﬁ?r ac@]‘-‘?A egtfgﬁ‘ir’m% SH may
such as jhoge Lﬂé@@ﬂ‘&!ﬁﬁ&y inNoWé dbéé2 thad 9/heavhitoibesed glosarAvcordingtyuthds

such as fenfluram dextenfl u A

orlistat, né’l’]am?a(‘}ﬁ'ét?ﬂ HERpBIIgHS @W%H%g%@ﬁrﬁébﬁc%’%ﬁie ﬁ‘bg%%t% gérgq'{bﬁ'c/g?%gr
agoni sts andndebthgoadtise ngretizres én giditionde e gomporagoefites @Vefﬁ'éhanocortl n-
receptor agonists, in particular nmelano- cortin-4 receptor agonists

ghrel i n ant agoRiasipes cfmtheratiive sybetancestat Mayihg adgrnieiaeed inepmbipationyyity
antagoni sts,, do}rﬁagpncpbfj the Wblqlotnr anpadet fdmlhi@fékéﬂ §%Eﬂtelf‘gﬂﬁt1|5e samhepld

for 10 use ini ammatory conditions other th cortlco'\gﬁ%3 "
such as &@pimacgutiosbermenasition dagiude trtarapelimited &e: f'&ﬁpﬂé@ peplidape V)
and sel ecti ) Sz &hé Pclu@ing PPARY taBbiists ¥LESasBe glitazones
phosphat ase\{%&'}s%ﬂ%g:‘ﬁ I nhi Blgtagrs antllﬁ ey

ertensives inclu t.hose
acting on tHégaﬁf@“@?@'ﬂ%|PWQB?Z?%PW'W§P%&8 g'H'oa' e'ﬁ‘??é‘ieo?"é:ﬂ[b?ﬂke) an

converting &gy BpARNgLRS, %ﬁm@r@m@ﬁmaﬂa]@émgte@aﬁ es KRmzwgoﬁncSPBABa
renin inhibitors, such as capto cf| aza

fosi nopril, opaiFls SPeh S gﬂﬁﬂﬁ%’ P'Pf'br?'ﬁnfﬁﬂ? orate ?8‘[’ bﬁ%ﬁggﬁ?e agghﬁ’ggﬁp?ﬁn
cilexetibs QRERERMeASmIn émfsmm@mn ine8lT dramsulih atastiust sulfonylereas aad othar

e oL aeb Ao 2o s B o S TP BE TR g s
formula |, qfgRciRREERmRItIs ldhasarerpiaitleagal tecaptosaitagmists siehesf |
e Puggecgﬁntﬁé’sreems%tuoﬁgé i o fE3BRRY 01458 W dbi4doR8 oR¥ HBbSRes10;
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



20 bi nations of conpounds of structural formula | with two or nore
active conmpounds sel ected from bi guani des, sul fonylureas, HUG CoA
reduct ase PPAR agoni sts, PIP-1B inhibitors, -z
|nh|b|tor§WBQb§m%%%? obesity conpounds. Anti obesity ggﬁg%%%@mm?hat
can be combi ned with conpounds of the invention include fenfluram ne,
dexf enfl uram ne cgihentermne S|butramne1 orlistat, neuropeptide 25
11 or Y5 ant@gy cannabinoid CB 1 ré%eptor antagonlsts or

i nverse agonlsts mel anocortin receptor agonists, in particula

mel anocor t | creds-inked gexiranhginetisy alcobelr r@cotﬁlcmtda@'&ﬁaé‘tﬂaefe%fdah'b't°f5 of cho-
mel ani n- CO”I%??QHI %6&1.0? ioOLUTR1S e g%e bRE saﬁ%ftos‘%é\bﬁg@)ﬂ 'Cfah&holE@tércﬂ acyl-

revi ew of anti-obesi g conpounds that can be comnbi ned \Me‘g\ ounds
of st ruct urtansfesasainaibitors,seeh &, ferammpley aygsimibe O ARE-0XaRIR RS aﬁpro-

feedi ng SUpRLEc?)??#)gES%GHE@ s&ﬂta%ﬂnos%(blstcloﬁbd o, @t.@tﬁﬁsﬂgyoﬁor

the treatne esrlt Qpi n. Ther. Patent
1677- 169%( 2@@m)is sveh B feEHb&@i’QWﬁcﬂlexéﬁftﬂUﬂ%m"LeeBhemﬁﬁﬁrﬂeg Pﬁ@“%[ﬂ‘i‘?o‘b’lé%?‘z feu-

drugs, " Expgy ' Ers b dpisty, W1 reBeptddifverdddgdndi®and antagonists,
Neur opept i de pY%t an\?'aoronl stsdbfahat can bepco nmbi ned with cﬁ@ und

t he i nventt 84 ﬁnfi’fl@lr@?f@tqf ABRTES!E; TBelpRRGOHINT FECERIOBAZORUSTS )P e ard-

8 \%; égiggA a%@ggg&gﬂdﬁ ag@rﬂ%ts hrdl MR ohid%g%r;—d Tgldnla&oﬁb%\ﬁaﬁ%ormone .
P0B137 OB, BACEN receiaramasonis 1E oIS o ERROPHe I er Grg Ty foed fio 2
combi nedigwi Lk iﬁ@rﬁﬂéﬁﬁnﬁﬁiﬁw@f)ndlmnmdtlaarIthanrghlaodcm'tld;dldﬁs eudhi ascAspiiBdndm WO

Stv-a19: | UsBi annapRisey B o IS oY selEl R PEgR A eSS faltors:
5,532, 237:  prtbiU§rdEiRgtoidtlasMB Eoe ) inhbitor: epityperdeysies insiudingthessn

be conbl ned fiadinsehesed
in WO oslooagﬁ%wg@%@%@é 're%éé’gt)é @gb%%h%\g/\ﬁhg‘gi/eggg%m\%901/%708;
and WO 01/ 708 Bomsangigtensis|! favepter antagerisiear fepin jnhfpitoss, sugassgapigert,

" Recent %dV@n'ibCzﬁﬁrn' éhaHE)‘ﬁl ﬂ%#r%bﬁlpf@ﬁﬂpnpﬁuﬁ%rﬂﬁﬁﬁ@bﬁl' ibfé'IObﬁlQ&mfd@Eartan.
agoni st s &x Pat

9
anot her aspéiaxedf eRrﬁ@rﬁaﬁv&ﬁ;?W? aﬁ%‘? ﬁ?f&'s?ﬁa"t?i'}ﬁ&l”ﬁb and ‘)5’!?8%(?”

sel ected fromitbe cﬂEW@st@rQr@té‘rttnahgreabmwp(@@Pycﬂm abpvé cunlghativos mclude
tol erance, insulin r

dysl i pi dem & COH\FB@M ﬁfragmaggfrﬁvlsirqrﬁ %-»FrrE cexd.ltdce rr? Qéc%ﬁ{aﬁle salt or solvate

hyper chol es tiesredf emitregnel anmdribbtheesetive compgimds Dilor evitingsexamples include com-
at her oscé er gSI ﬁ O%gh%ﬁ g%?%tﬁfdur%‘ﬂ‘ﬁ 12 it WP 8iRe compounds se-

pancreat ESI y, neurodegenerative di sease

retinopat hylectmdmnopnaumydesnamooplateﬁy HIWEt Gpbredictapniibiiars. PPAR agonists,
hypertensi oy %Bﬁérs%\ﬂw fnhf?:ﬂérsaﬁ\'q} SHtSoVeoiBf contMeehds. i nsul in

resistance i's a conponént, in a mammalian patient in need of such
treat t”E”]E folrm{t!otﬁéé?tg c@ﬁ'@blﬁﬂcﬁ.ttﬁétlofaﬂtbb @ohbiﬂe@fﬁth eﬂhp%mdf,bf 16 liriveation in-
amount of at | east one conpound o vention and a

conpound selcbEp &nhIrAgHI, H%@’FW@S @'@Hmppnﬁb@r@mlqﬁ Sg'ﬁ{af(ﬁ%f'm%e&'de
pepti dassgs | \{'1(6?9‘5|a\ﬁagon|lslahtéhnbblh6|d aBs tdceﬂtosmtagdnlszs ognGEgEAgNISts,

sel ected fromthe consi stin

PPARary dual™ P%f‘ ééﬁ%m?a a%?r&ﬂadﬁag@cul? i aﬁ%@oﬁfﬁrﬁﬁ?%cse E#S I A°m ma*{ah c%'é'ﬁ
sul fonyl ur e%ﬁta@ﬁdst@l drer mélasisdcbneeswreting logogoe8VICR) rgbeptosintrgonists. For a

inhibitors; I uca‘gqﬂr} rggl?@ogpaﬂa&%g%g%ﬁtb% coﬁbP é{ remé 0GR P IBuct@ad

GP-1 recept I'CS ceptor agonists;
25 PACAP, Pmmlerm st $.0Ghakbetdl. Pmcmtr@@erpxeewn @e@g@ﬁum@SlwwgPB@tm@-

| over i ng%@gﬁﬁf@? ggﬁfatsﬁgteég%?‘tﬁ&ﬁesmgh%fSB&%}@%&M @Fm%%nts 11:

reduct as stran nicotin al coho nICOtInIC aci d

and salts t H67@&4692 (2ﬁﬁi)lﬁr1dd? §p@ﬂs~wﬁbﬁ@c§&<éﬁ9t Fdwa'ﬂatanwes’bvc‘ifvgs Expert
CoA: chol est g4 Iﬁ?lji %%lhémsega‘gq bgh{dabsrs, and anti-oxi dants; PPARS

agoni sts; ant1 obesi Ty conpounds; ileal bile acid transporter
Neuropeptide 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.



as angi otensin converting enzyne inhibitors, angiotensin || receptor
antagoni sts or renin inhibitors, such as captopril, cilazapril

enal apri | WB%iOFbQB{S?: I l'isinopril, quinapril, ramapril % P?d?y%ﬁ:{o%m

candesartan, cilexe eprosartan, irbesartan, |osartan, tasosartan,
WO 2010/ 022850PCT1EP20091005654 P0813706- 33 - telm sartan, and

val sart an; Esl dagc(ggpounds being adm nisteged to the patient in an
amount t hat PPR1 ¥ 9R¢ctive to treat said condition. Di pepti dyl

peptidase-1V inhibitors that can be conbined with conpoynds of
Structural foiGRmabinoid 68 LieepiRbaUaRAINS Batkaits SADRTSEOBAFSEPOYRSS of

03/ 004496; FRndiad iRifiéthos k@08 hir® 0307887, 0525 844,951, WG AHORE,
WO 03/ 002530; WO 03/ 0025

and WD 03/ 0DRYBHO GUMEOHDSuEaF SLVRHEL S 6102 SHOUR Y oD DO 868

i sol euci ne W agiobigd; de;5 SR IIPEHPOS 5282/738; and LAF 237. In another
aspect of the invention, a nmethod of treating a condition selected

from 10 tshe gm@mlsnceeniaireddptoy agbnibty pieat carobe sdrebioddwitagompounds of the inven-
at herosclergsis,, lLow HDL. | evel.s [ ) p hdi 1 a,
hypertri gl yg‘@} nguds ﬁ?s?[a)hﬁdaf/es‘:‘ 'nggg%g, %ﬁl@yﬁ%@%ﬁaﬁfdpgﬁ??en in
need of suckQ oeA4sEIWOD 81/@0HA; esdWO BOAPII7Aswellasrthesestissiasad in bDt he
patient a therapeytjc f | N d
oF the. i nveSBra Sl BeeoaNa e n2 R bonnt Bf RSt cCONBOAR
parti cul ar | pistsi BxpemoDpier ThesRatentaf12t MEST-1H28142002), a net hod of

treating a condi- tion selected fromthe group consisting of
hyper chollest erol em a, at herosclerosis, |ow HDL | evels, high LDL

| evel s, hyperlipidem a, hypertriglyceridem a and dyslipidema, in a
mammal i an pat i 'BAPCNEN FFREE °(§fhes‘ﬁ\@%‘t' 'P@d??r’gg‘% ‘?fitgeagp%%lc%‘ﬁ?ﬂ" ﬁ%)?gfeé’ifwn? he
HMG- ﬁoA redm‘et@&]gp J:dr]:ﬁl's_brhd Shypergiyceiii ioﬁ.gll&ﬁfyemerameair1salmtriesistbacd,y>be-i n
anot her aspegt of the |Invention, e 0 i . Lf :
sel ected f raiﬁ'f"ﬂ'g dsPEisH Sésﬂ'gldgﬂ'%33’%‘?’5&@%@%&%F@@"éérgg?%%gw%h&gs

at her oscl er asblsmid, ww HDL ldvelechigh LBL tevels Dithéresaiéresis Anp s sequedenyagcular
hypertrigl yceri ' . L ek @i kaa; L eRfind eed
of "atich Br SECIARER SRty Shudth{lamoBeiy). fpo BB ol Ao BOkb Blndoar

i nhi bi t or i sephrgpatby, newebatby.ddetebalimSyndromecyperensiersandihesfconditions and

| ovastatin, jaLmASIhere s r'égisférnéél B @rhgbneteini /aiatalidh pdtibhMAREEd bn,

atorvastatin, I1tavastatin and rosuvastatin. . |n another as?egt of
the i nvent i 6ueh EeatEeMotPTBIIsINgRIENRIZeRoheRatign! feeilachys FpPut of at least
COEd' ti O|n sgheesm Jn'&l‘liﬂﬁehﬁv@afi@rﬂ@%&@tﬂéésfﬁbhe}ﬂ@:}rﬂ?odwﬁeleetbl@lfremgﬁé gloapi a,
atheroscl| erosis, |ow HDL |evels, hi E’ &; vels,. hyperlipidema, _
yper 1 48y EarIBRPL dRRER] Ben e P I File SugtiR Serupirkiih oo
condi ti ons it fRohh B QFoUPEIRAGISEG G FINRyRigahists] PRARG agormiEtsPFERdatiiaN
patient in need of such treatnment a,therapeut. cal ffecti,ve a t
bt | east SHESSHICHATGES TR AR TR 3 EstesR oy el TRHN
i nhibitor. secrbgafeishegluessese intibitons giutsigon reoeptoramagohists; GaP-1, GLP-1
del ayi ng the onset or ﬁﬂuci t he. i'aﬁp f. devel opi re
at her oscl er@E?'Qger'ﬁ"gG}lrE’" (i f%grﬂn'S?sn e'g%n ijm%tlféhgqc{@gtrﬁ%er%oriagoﬁ'?tss’-
25 PACAP, PACAP mimetics, and PACAP receptor 3 agonists; cholesterol lowering
agents selected from the group consisting of HMG-CoA reductase inhibitors, seques-
trants, nicotiny! 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 converiing enzyme inhibitors, angiotensin 1i receptor antagonists or
renin inhibitors, such as captopril, cilazapril, enalapril, fosinopril, lisinopril, quinapril,
ramapril, zofenopril, candesartan, cilexetil, eprosartan, irbesartan, losartan, tasosartan,



WO 2010/ 022850PCT/ EP2009/ 005654 P08137 0B- 34 - cl osed conpri sing
admnistering to said patient an effective anmobunt of at |east one

conpound ofobbfRoiégNnt i on and an HMG CoA reduct ase i nhiggid 00565
More parti cul ar(y, a nmethod for delaying the onset or rﬁtﬁ%&ﬂgaﬁg

ri sk of devel oping atherosclerosis in a human patient in need of such
t reat ment :E'% %i?’%:éésed, wherein the 5 HMGCoA reductase inhibitor is
a statin. R particularly, a nethod for delaying the onset or

reducing the risk of de- veloping atherosclerosis.in a Ii]luna{nqr@atient
in need of liviRAtancandraitariag; sAid EpraRAIds Ry R NHelitEhesAIS R HLAY ase

i nhi bi tor igmauftitiderfelircbadal sadtddurion DipeptRIONSs ptitlasedVartiibitors that
| ovastatin, sinvastatin, pravastatin, ceri astFtt I.N LHII vasdl;ap nd.

at or vast at i PN b& erpaRined with corgpoyRds P&WQ&'&’WHM% Cppsg disclosedin
gar ti C:Jl ar | wo 83/0844968 Win03/0@4438] Big 11258 406.SH0 020834 A8V 2t062764; sk of

e- vel opi ng, at her osc| LS.d.n Ll | [ i

treat nent i g’%é%’ﬁ?@é\‘ﬁ; &%éﬁéaﬂ mblmq%ﬁ ‘*"?@%’Wé@? 'g{apgj.yq%%ggsriot her
aspect of t{pa 03eessS0oand WOES/0ad 8l oBpetific DF-IVgnhibitorenseturds inchudigdsng
the 15 risk, of. devel ppin A LS. 1 man patient in need
of such trelgfjﬂﬁ‘?\ﬁ" Zé’f')‘ﬁi’%%‘gé@ggz,f&&ﬁ%@r %n({ Qg‘a% CoA reduct ase

Inhibitor is a statin and further conprising adm nistering a
chol esterol absorption inhibitor. Mre particularly, in another

aspect of the gﬁ&@%rj aggect% fRtiNRA S P 2 HEheY bingatilg a@BndifiseRicted from

: f
reducing the ri vel opi ng atherosclerosis in a human patient in

need of 100 Hearour easisiiig ofiypercaelpyewiemiguriiesoseiarpiis. iaEL o veEdiER ase
i nhi bi _tgr ' §D@1e%l|§,t thyped ﬁje?rmf, h9bé}lr@§¢c@mdﬁ\m@%ard9§|ipmrﬁmhrigjhtaﬁfméuan
ezetim be. . In"an r aspect t i nvention, .a nmedicanent.
Socor di ng ¢ BaUEBbFERE GLEHEE LEARDETHRAPSRS T SCI B AU IRP Sl AURTt 2
such nedi camempeatidly bBasiv@bmbeatsis atieastadd c@hpbirahetithe invention and an
phar macol ogj active suyhstance (drug, ingredient). In a
preferred e%%@ﬁ?él{cﬁéeﬁ%ﬁh’t@ést one pharmacol ogi cal |y active
substancg is r L Rnti 5 1RSRRCS cdi-
the i nveﬁjt i On?w%&%éﬁ?@lgﬁ%ﬂfagogﬁ%régpﬁg o’? @Ea J(%\?téd'gggg%%g@and fitg .C !
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, hyperiipidemia, 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-



enbodi ments is provided, wherein the nedicanent is applied before
and/or during 30 and/or after treatnent with at | east one additional
phar macol oghGaldid6t | ve substance. WO 2010/ 022850PCT/JeRdQ98b/063654
P08137 0OB- 35 - In another aspect of the invention, a pharmaceuti cal
conposition conprising a therapeutically effective amount of at | east
one conpound of _.the invention is provided,,In a preferred enbodi nent,
t he phar nmacBR 3¢ B conposition contains at' least one 5 additional
conpound sel ected fromthe group consisting of physiolopicallg

accept abl e dsesdyiosmrising adsinisteringds said gpiiey ap ifeelve @aiuat of b jepptane
and/ or addi%Jﬂ;ﬂﬂnd%hﬁﬁmﬁ%ﬂ%érVHﬂi@-CtYﬁrédﬂ@@E@ﬁﬁlﬂ)it@iher than the
conpounds of the invention. In another aspect of the invention, a

phar maceut | galngcﬁ@g&%&léma,mh&ﬁ e Haagng maiochlbetm r@cﬂd mf itﬁeﬁsl@df deesisging
one conpound O the I nventlion, a conpound s eclte ram,t 0
consi sti ng @F?VOEF‘E"IOVS%N‘BW?BPEE'”\?Hg%ear?%“tg'é%im?r}ti'%ﬁsﬁw t\gﬁergiﬂ the
sel ect ed sf r gMA-06A BsRMRASE MIGE isgstatih. PPARa agoni sts; PPARy agoni st s,

PPARa/y dual agonists, and biguanides; insulin and insulin mnetics;
sul f onyl ur eas gved mardparticulay, & metient for délagrapihe onsetor gduciog ithiarisk of de-

i nhi bi ;. gl i ; P1, 2 :
and GLp 1 RREARGEFF BB T eI ARBRG RosBEr ducrifaierhis ARRRES
agoni sts; PAEARIN tRABMS-GpAredustyseantibipASARstaticesicied Bona isrdrayrsconsisling
chol esterol J [6‘0@&56?9 ﬁ?rgllﬁ%‘%ﬁnﬁa‘?é\}%%ﬂﬂ, Je'?i%?tétfﬁeﬂWanéﬂn,Céw%élas%ﬂrﬂﬁa\f&fstatin,

HMG- CoA reductase 1n S,” seguestrants, (nicotinyl alcohol,
ni coti nii® ashdirosuvastatinl t t hereof, inhibitors of chol esterol
absorption, acyl CoA: chal esterol acyltransferase inhibj t.or§, and

ant i - oxi dant s;EvepARSe pygculary. 4imgtho f&h‘f“?'%’é%ﬁ“?)?"ﬁ?ff%é?ﬂh’@@? heask BPe
acid trans p@é}%ﬁﬁg hiBioBEIBRER:;in 8Mlah phlientmatcadyf sganieatathias distiesed,

gl ucocorti coi ds; Frot ?i n tlﬁro ine phosphatase 1B (PTP-1B) inhibitors;
and ant i hy p®PeeRsng 88UR BATHASRI™ hose acting on the angiotensin or

renin systens, such as_angiqtensi i : i nhipi .
angi otensin | jIn PB%tE%rta&Pe‘g%tf Q%ﬁ\fegp gﬁ%m{ ?tégr)\é@F%’E%g&gﬁsﬂgbﬁﬁgﬁé%‘s@ t_he
capt opri15 dsH efzizpeloping ethetasplerdsis ifl @swumap ipatient in _eegos sueh trepiinerips dies-

25 ramapril . z0f GRORL tlpe -‘E%%%El?ﬂe??se_ hAiGIERd 4 stafPBRPRFhE bomprising

i rbesartan, CIPosa\rt_an, asosartan, telmsartan, and val sartan;
i nhi bi t ors efiministiriagaahplesiesql @bsarptigidplibitaby ot ei n (CETP); and a

phar maceutical ly acceptabl e carrier. A further %Fb@gl ggnt. ofh t he
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exci pi ent s, trholes@rdl @bsorpiitinLinisibites js efietiméet s, carriers and
pharmaceutically active agents other than the conmpounds according to
the invention, are converted in a suitable dosage form

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.
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sol uti on of tian.gsyl Gafychelpsiarg) acyansiergse @h@'twmﬁ%\ﬂr%qwu BB%@? £8%y
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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 acceptable 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.
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one or nore conpounds of the invention |nto such a dosage form
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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-



| f desired, disintegrating agents may be added such as the
above-nenti oned starches and al so carboxynet hyl -starch, cross-Iinked
pol yvi nyl g } e, agar, or alginic acid or a salt ich
as sodi um‘gpgz?%go?%.g‘pmxi liaries include, without lim- P&:Sﬁdt%g@lﬁ/gﬁﬁé&
flowregul ating agents and | ubricants, for exanple, silica, talc,
stearic aci %%&r scg%t s thereof, such as magnesium stearate or calcium
Stearate, a 3 | yet hyl ene gl ycol. Dragee cores are provided with
suitable coatings, which, if desired, ,are resistant t.o i

Ui cos. For mel 8 neaieqeision s Acelins 29enl) caeibR 3PP Jtm et oRecly o
used, whi chiRRlRPAdOmBId W emsptshoris oar bicmst al ¢, pol yvi nyl
pyrrolidone, polyethylene gly- 15 col and/or titanium dioxide,

| acquer sol ut izeasoRNdlsEarsihgibissoldng active agemtiseme prapeliard] hastting saik mikters.
In order to, produce.coatings resistant to gastric juices or to

provi de a d@gﬁ eLl{f”(’)‘le’?{'affor di ng the advantage of prolonged acti on,
the tablet, dragee or pill can conprise an inner dosage and an outer
dosage conponent ne latter being in the formof an envel ope over the
former. The t ON& RElifcaPédrpymibns
whi ch serves ‘t'fﬁg%@égﬁsW%@ﬁ%éﬁ?ﬁﬁﬁﬁﬁﬁg@tﬁmgﬁ and per m'pt% t h
i nner conpoardior pharmagssitical PeaparatinpHCAHRIISE RERFERTNE HEPT @ HitahlE I”éﬁPBG”'Fﬁ
rel ease. A yatihekyowin R &1 indl Sarfsfh oRE obmBRé dofipolindsofetitienion lirty ar s
or coatings, such materials |nql,ud|.n% a nupber of gg%erl Cirasl and
m xtures of dpeAopierM itable dr agninsteatien 9.3 patenLinoegd BAeatment, Y
al cohol , g5 0Ly, kitFar@fer Stibricadtingore ebmpbwie optheraealidndin® ssiuls h dasage form
acetyl -cel lul'ose phtha- 25 te ul ose Lo th

: WAl , | I ul t -
hydr oxypr op§PRR¥Ssy the:Aditen §E g”?)ﬂ'i ’ﬁgﬁeacPB‘P"a'P ?gesl% .ed B e YpyRogiisting
pi gment s nayf &erigtd dadiptentst bexiltzgibt abs plErmdcatieal actet ingrgdients gihes thamihe,
for identification of.in teri - i i ; jve

ds g[ﬁh? érb\i%hgﬁ{ dfad gﬁg%hsg{ﬁcsg%sqmer,' Bitl £ RotQifnitdd td

conpound do&&%POUN e carrier substances are of gani c_or _
i nor gani ¢ s ebsbiaingesilingi mixingr grasulating disseypo, aippersiig, pemegenizing. Fasing

parenter g gg@g%%g&rgg@hgbsbeam%uwd HoRldchi: iAGddRAtsNRbcHeREl 30

with the no > or exanple water, vegetable oils, bgn%.}/l
al cohol's, p@lepas foy periermiig/eai BroceRsingsieps aka knaum A ihe At fU RXAMRlE fro
lactose or kAl ERBERPEHEEF Fidaskial Chentisthe S@IEditioat Ihahie tespeet] Agtive Im
particular, tablets, ‘coated tablets, cagslﬁ efi sggrrggs, ﬁusggrn]%r%rgsddi_
drops or sugpsianioATe Pefeebly 7 legstone qopPRrr of s inKeriPp 2nf ShS
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conpounds of the invention can also be |yophilized and the
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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), parentera! or topical administration and do not react with the

compounds of the invention, for example water, vegetable oils, benzyl alcohols, al-
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phar maceut i Gaink\glyaocle egiatipl earbetydirates 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
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di sease or di S¥hefatharreesutieal RrepRERNON Whifean Re s ofafiy Ingly FAPs

effective t Qm@maaé BF G4t asﬁbéﬂﬁé@écﬁg ssaaéd éap@albs friade Sagéiaﬁdeearﬂmepnstre
effective anmount of one or & &ggourll s _of t{% tnvg ecﬁﬁn
known t d'% h@z%ﬂéUPPéEQE(F?rPE%{rF%Q‘wE Helﬁ’é‘s'b PSHI Rl SR R B 7S ar d
5 net hods ka@mSI;mthbh@madsftgranu[esTmncammmmdae@mm fikers swabressilarosentindhe
addi tional active su ances ap y
to commerci §f° SHP%BEF'%{H‘ nd(%d%"?%qg y%?@%g{sghg{ﬁqsgg%ggw%

t her apeut i caddafly, eﬁélﬁi(ztersvm ddftapsuled dhe antlge cmnmdﬁ ate weBrhiydisgetyed 900

: f bly b I
ng, pretera gg, gg%\ggg.t%gﬁcﬁ,{gg %da%@ﬁ&r&ﬂ SNRuRSREHIRH Y eamifrs

ng and 100 per y dose Is pr eferably between
about 0.TG01mayhbeqddedi 10 ng/ kg of body wei ght. Those of ski II will
readily appreciate that dose |evels can var functi.on

specific Conpon(jlqum@mgng&thVh%pqul]gorg%%aﬁgf the gresppt mven?on may y be
suscept i bi | jdcyrpefatédiRr s4MinREhRtidrPodilHiaciedd eqissus Ssiatonef suitbily Speidd syr-

d t t th th P d 15.
G ven. conpothel SHE Rl Py RREEERTARATPEES ERUSENS R BIRE o SRhat sot
by a vari et yorgkedr®inBesarte pil, ebeonuedil orgzeasuticll, sowetbaselixies arhﬂasamllar pharma-
h | o |
Y sont Sy ehitRat eras” sufbndh S Ef-EATROYRBendi odenfs LIRSS Hlepkfifons
conpri sed. Inclaesyathetia ard memmuchga@ngmmw% élgg'@FQaéﬁ’éEP”f $Om
the group consist b%\gm}%tchglo@ﬂul %etlﬁ}hﬁatgﬂﬁosé (ﬁg@ﬂﬁ -p5 A ddBe oP§MAtHR,

cani ne, feline, I ves oCk, pets, cow,
sheep, pig, goﬁﬁlt’ab@%rﬁ%atﬂﬂg‘%r pg%l‘&élhadh'llrﬂé'ﬁétroﬁ%'c@de Eéu@usrsabbdvﬁs of the

cat, dog, guinea pig, hanmster, rat, nouse' Nt‘)* Prefle ab|¥ (f |
manmal s ar e SAIMPEIPSIPORAITIA WS RO|UBIePBN dPr PAFBISe WRtef 5P ?65 3 ?@#ﬂ Kgline
investi god i QBmitiordD IPsdRiitiofl] §i@panddHialf tHeddctile eshpomtis af appropriatalbitydeises .
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 celiulose, sarbital,

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



The specific dose for the individual patient depends, however, on the
mul titude of factors, for exanple on the efficacy of the specific

conpounds ®@ERLAYBSkse ON the age, body weight, general st@RqG@pPRbheRki
the sex, the kind of diet, on the tinme and route of 30

adm nistration, on the excretion rate, the kind of adm nistration and
t he dosage b&é&t be adm nistered, the p Qgr maceuti cal conbination
and severit partl cul ar di sorder to which the therapy rel ates.
The specific therapeutic effectjve dose for the_ indivi

2010/ 022850PCFoERIDGRtITEEMatnRalgtorcERray 3 is p?ﬁ?{b’e‘etﬂt“sﬁ aﬂraww\é\r% ich 1bg

determ ned Byive HgrédintSX Biftet a'séﬁlﬁd &%usé@fde@mﬁbﬁelhmtgéwordmmeﬂlantcgas
physi ci an, whi ch ‘advi ses qr_at

the case of MY (BT SGBRIE QOZPh%ﬁgrﬁgE‘ﬂB??r P a@’ h‘ff 'béﬁ%ﬁ‘egﬁf‘ apvanky-

to treat n'enbeduslly{hsteb%eﬁdﬁhlnﬁﬁbnn@éﬂﬂmﬂunldmhmycabe od@bemmetmtdltlbyahpthywloglo
t est T re o Q

o buna 51 Chliiapranihg Soketis ay el Prioxph YnBE fhodlalich Soidhis et

al l ow t he aeéhuminkgest with thesdidof @nvehtinahinhalgact i on, usual |y bet ween
about one hour and one week. For in vitro testing, cultured cells
from a bi opsy Russiplesphaayadeatica prepattions, wihidhoan bewsed egctalls ingluds, for ex-j s

assuned ! hab, 3P RARGHEL, Lifith LdhslchBr #Edmithatondf oRDbEmd of thettictileé &sin-

t he above desgrlp 1"on scope preferred
enbodi ment s pewfmslvathtmmﬁ@toél baseeByitable sungarivatbasss gess &rieyeTple. natural

di scl os t g al AbEredo ags
bel ow, ;L"qe e ritietit righReAdEY! 61 béré‘fﬂﬁ hbﬂrﬁbérb&% I adtion) Béaso p ~

eratures are indicated in C. In th foIL\ n?qx? ds with
exanmpl es, " e8AlRErBheaPsHsE hig C%&ﬁgfaﬁ%['f‘b'”?t'f’”ﬁ SEUY] coMRQYNAS with &
SOl Vent i s besmYResibldhes matrib irskes fdr bxanpleSmakriglydtaides polyethylene
adjusted, if necessa%f‘ to between 2 and 10, depending on the

constit uti ofYEPIStH&2 NSt he mixture is extracted with et hyl

Thase | s vashdd"ape I Lag ap%ttﬁedca\rﬁt‘ﬁ%%@%@{h%ﬁ ERA Rjeiflon Wb B AR Nofim of

and sat utsat etaaCkutivallysdcoptablesatis.iQibercaalis rremdiqmveru be geeful ip ihette"fsléaia-

and evaporattgﬁjof tﬂggo%g§ur@%%ﬁw%®\}eﬁgt?f95ﬂ fitdir ;mérrﬁ e@ﬂ@éll?gﬁéb?ﬁﬁblez&ltgn
y preparative or

silica gel y crystallisation.
purified cor&mm@ehearrecemucawe@pe@ablefsa&seeféh@ﬁqreapun%e%theﬁe\'@w%ﬂm

(M5): ESI (elacdhRspsas M&?&H rﬁé*}'f&@xaﬁ%‘é‘ﬂe‘fohﬁ&i byOrhixNgky @itidh iopthe camd

Acronyns: AcOH aceti¢ acid anhydr o

m at nos
t er t - but oxy @ATSHREFPTENS ferthe ipVeptiog 36 "JU"BPP a%\az’maag&%'ﬁca&éptgchac'd
concentr g e@ucrdasj@df&)mond%&ddﬁﬁmmﬁﬁ%bbl methaRidMBhbhe dickipfumaria aeit amaldie,

DMPU 1, 3-di neth tetrahydro- r

NN- di net hyl PB'Pné'I‘FF'&E dcﬂvﬁ@f’tﬁl ﬁ?ﬂzﬂﬁ 4‘:6‘{0 5@* aﬁP&rﬁla@%eth ?1%%% Keryl
azi de, EDCI bﬂam(;%c:dldrrphdsgdham anigh Faph e evtreyé therdoogoumdsd theEngmdion

et hyl acetate EtOH

r1 ot hyl a8 AP AGHE (et Eharmiesphicshdchgable s rbfedbingy mciuce
ether (boi | iagli metajealB0e@OS)diun errpotaswméaléﬁ, akelineEapthreatal salis eat Galan,
TFA trifiaorpacthhadieshubd A URBIE ARG Witk B¥itable 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 a drug 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-



P08137 OB Exanpl es Exanple 1 - Synthesis of conpounds of the
invention 5 The conpounds of the present invention can be prepared
accordi ng o bhivwspcedures of the followi ng scheme 1 giq/dp8sd0Mbs654
wor ki ng exanples. In all preparative nethods, all starting material
is known or may easily be prepared fromknown starting naterials.

Schenme 1 Pﬁgﬁgpﬁéw OB Conpound 1 - )

3-(g41-(|4-f ophenyl ) cycl opr oPyl ] car bon)ﬂ)-- 3-
gﬁdleﬁggt ? E)Hér:,L 99%{5%( ptlqué% @H&%%%gg %l tPnL %étg oP J:é)@ékcl;edn'lé]n o§ 5 gigegﬁe or disorder.
3- (11- 1- pyr mab @dre, atsdihBMddsdiithirBitsystop@ amotihis \effectivbHpgmivanke ndreh physioy | a

te To a solution, of 7-azaindole. (2.6 22.0 '
bnd vt er (RO pnged S LIRSt 25eeis PRk TRBS br (PR M oo
; o 75C. N- Bgce]:ipjfmbh i Kmo@n dnthe (sRiled! grtisar Or camdie)easily datermanasi byvpiandagtied
ropwi se an ol ] owi ng. ¢ Letion of the addition the m xture was
;ti rred alf ?%&ﬂwgmﬁggﬁe reaction m xture was concen- 10 trated
i n vacuo, an r ; | '

+ on@:ﬁ&ﬁ%ﬁc&f\@@%n&ﬁhﬁﬂ ahl th a&é&fﬂbﬁtél 066 ﬁ)btsfa%gésﬁﬂte‘geﬁ&ally

e
ethyl acetate. |{I']ahce ase was washed wth water and brine,
dried over mdyirisiénathasalbatistydo spramessial drenaztionstUsugly autpble dasgs that are

' gf't ?gﬁ t ‘xis YL A ey Rfe GRE HETh (RE T AHGRIAN Y/ 0408 MR rdoot g, aréreraBly

3- (1H- pyr r olbsween. 005y Rg anh509. g prg espegialy heteen g pRd 190 MBRSY 0956 o
(1 9) angyt %hk.-mtdéhu( ok Eb@fér@tbl? betwaeh lapyiiti ia1-rdg/kg and 1 Bmdikgyod body 15
1H pyrrol e- 1-carboxyl ate (19).

tert-butyl S-Weﬁm-pyr rol o[ 2, 3- bkyri di n-3-y1) -2, 5-di hydro-1H pyrrol e-1-c

(e, i 5. 5 (ol sy papobl odBef e 5 e St v

.

4.5 (s, 2H) spécitbfampodid the sevebitybf She symideins andbthe sbsgepfibility of the su jéct to

L U o Rl el g b e comaBlies 418 wids Bifehthn 8méA! PR ©

15 dosages for a given compound are readily determinable by those of skill in the art by a
variety of means. A preferred means is to measure the physiological potency of a given

4-
m
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 mc;dels 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



25 Step 2: Cvcl opropanation

tertbbutlyl I -(_1_H— pyrrlol or2, 3-Whyri di n-3-y1) - 3- azabi cycl op. 1. 0j hexane- 3
- car boxyl ajy@ »§RB2 ution of tert-butyl

3-(1Hpyrrolof[ 2,3 8<tl":)s?)pyrl din-3-yl)-2, 5-di hydro-1H pyrroIPeC-TlE-P?mgl005634
carboxylate (700 nmg, 2.5 mmol) in DCM (20 nL), was added dropw se at
0C under ni Ephﬁgﬁbgtrrsophere diethylzinc_(6.13 nmL of a 1M solution in
hexane, and 30 dii odonet hane (0 9 m.,, 9.8 mmol). The

m xture vvés warned to RT and stirred RT 1k P08137

The. m xturepmtpmwae%tree%ﬁm%dﬁ tPRreBPATH U oL Rl o Mg
saturat ed aeieHphyadiad, Wartheidvisds@mritteni<ihk didrageutid reatmext.ur e was
extracted wwth DCM dried over sodium sul phate and concentrated in

vacuo. The reshthecasasf tiany disaded, the suisceptibility of b eattisulanerd te lreatment with

5 mat ogr aphy (BT e g k) B BiePilal BRlh B eShiEE TRMca R, € e
yel | ow sdi i deli&@Ombinpd witha sub@oicojrivieHhd at varying ¢orRmr4teos fouazeriod of time

d6-DVS0) : 1
10 (m 1H), Jsg#ggl?t to %m th%sa%g%gm%wti fﬁo@ g(rgbzélr"ﬂeac?oﬁ u@galle(:b@)weeﬁ a)@5ut
1.3-1.5 (m opefhouriang-oheveet Fop ) vitrstasging Cubﬁﬁﬁ‘ 6?'@6%?1 biopsy Sample ay
3-(3-azabi c§gl %@ 1.0j hex-1-y1l)-1H pyrrol op, 3-bliyridine

hydr ochl ori To tert-butyl

1- (1H pyrrol O[é’ve%VQhBMfﬂJHhé} dBta¥ld, )iruga@gimdqml DOfePsohn éklli@emameaa vﬂlabcbabdy
late (100 I.n di oxa

sol uti onW)Pg‘l'-rél'“S? H‘%W‘éﬁeseﬁﬂ@"r'@% l'i”(f}i”'i #\ﬂqqud%%%rege{rep P&M eﬂ‘s f or
12h and congg#ild &teeaorteon@rwmessgetr@ecaﬁ dasdriptive discloserecwhipbisrabselstely not
buf f coloreﬁi olldlfgt whi ch was used imediately in the
foIIowingsE% 4 Acvl ation

3-(3-0-(447 Y= 3= ' . Qi
)- g.prr E o og?gﬁg{l Sﬁ%fblﬁpgf | RRWEIAEL ARYihdicate @R, &Y Hb ltowingl Aempiks Y|

3- ( 3- azabi cymrwmn;nellwkup pensitheipif neetsspry, the splyghtiizirampoved, water is
hydrochl ’f’é' %ﬁgﬁﬁg@ng&és%%hgéHwﬁ%ﬁmwﬁf r@cé%&hyﬁﬁbétﬂemla(\@1m&epaﬁuhgﬁ

few drop ool ed
EDC ( 54 m,ondh%@ﬂ%F'?" oidhe engdieredudtohe HWQEF%? ’Etﬁcg’wg‘aﬁ’r%éc?‘i%@fpu
?ﬂd 144t fl uw&mﬁa&hawm@m@w@@@ phraredl ihe oag?anlii: S e imwashed witnshiu-
e mxture was sti e
in vacuo andatﬁﬂé"aﬁggaﬁ%’"%? dﬁﬁ'ﬁ‘#‘f"‘hﬂ“’%‘ﬁr %'?ﬂe‘rt?\rﬁ’i’{ %ﬁ %’?@P% %ﬁ&%@g}?
MeOH 97: 3) tsadiyimadutiate, 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+HY'
List of Abbreviations and Acronyms:

AcOH acetic acid, anh anhydrous, atm atmosphere(s), BOC tert-butoxycarbonyl
25 CDI 1,1'-carbonyl diimidazole, conc concentrated, d day(s), dec decomposition, DMAC
NN-dimethylacetamide, DMPU 1,3-dimethyl-3,4,5,6-tetrahydro-2(IH)-pyrimidinone,
DMF NN-dimethylformamide, DMSO dimethyisulfoxide, 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 trifluoroAcOH, Tf trifluoromethanesutfonyl.



30 the title conpound as a yellow solid (44 ng). mz = 362 [ M+H|
P08137 OB 1FI NVMR (300 MHz, d6-DMBSO): 9.8 (s, 1H), 8.2 (m 1H), 7.8
(dd, 1H), 7.3-6.9 (m 61-1), 4.2 (dd, 11-1), 3.8 (dd, 1H), 3.6 (m
1H, 3.4 (m 1H, 1.7 (m 1H), 1.5-1.1 (m 61-1). The follow ng
conpounds were made in a simlar way as described for conpound 1. 5
Conpound 2 - 3-(2-([21-(4-chl orophenyl)cycl opropylicarbonyl}-2-
azabi cycl o[ 3. 1. OThex-5-y1) - 1H pyrrol o] 2, 3wzl3] pyridine 10 nmfz = 378
[ MiH ' Conpophghs? oB o
(2,2-Di met hyl-1-p-tolyl-cycl opropyl)15-(1H pyrrol o[ 2, 3-b] pyri di n- 3-
yl) - 2-aza- bi . 1. 0Thex- 2-y11-met hanone 15 mz = 356 [ M+Hr
P08137 OB Co%)é%41 Lé4
3-(2-111- (4-f1l uorophenyl)cycl opropyl ] carbonyl}- 2-
azabi cycl 0(3. 1. 0Thex-5-y1)-1H pyrrol o[ 2, 3-b] pyridine o

Example 1 - Synthesis of compounds of the invention

5 The compounds of the present invention can be prepared according to the procedures
of the following scheme 1 and below working examples. In all preparative methods, all
starting material is known or may easily be prepared from known starting materials.

Scheme 1
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l\ N o+ Condensation
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X
N R
DS
o
N
N" hH

10

15



5 mz = 362 [ MMH P0813706 Exanple 2 - Inhibition of 11-13-HSD 1
enzyme assay Human reconbi nant 11-bet a-hydroxysteroi d dehydrogenase
type 1 (11-13-HSD-1) enzyne was expressed in E. coli. Rat and
mce liver mcrosone fractions were pur5 chased from TEBU. The
11-p-HSD- 1 enzynme assay was carried out in 96 well mcrotiter plates
in a total volume of 100 pl containing 30 nM Hepes buffer, pH 7,4
with 1 mM EDTA, substrate m xture cortisoge / NADPH (200 nM/ 200

PM, G 6-P (pogiy cand inhibitors in serial dilutions. Reactions were
initiated by addition of 10pl 11-f3-HSD-1 (3 pg) fromE. coli, 10

ei ther as ni r aGhkiP0a- Hed{l)@Ribproi@chibvayl)-62, 5 pa) .

Fol | ow ng m 5?@885'5%2 %ﬁgt{gg@miu??ashatéﬁe{pgr. 50 m %% es at 37C. The
reactions We?@b!%’F!ﬁ[?n&BHH"W!'W'1'83”;5?'°Re?'8 H8E€a gl ycyrrhetinic stop
solution. Determ nations of cortisol levels in 11-13-HSD 1
preparations were nonitored by HTRF (HTRF cortisol assay fromC s bio

internationa%?ei 1lé’§ﬁéi¥%tﬁé Is expressed in %of control or

concentratio * 0% of the enzyne activity (1C50) (table

1)., Table ' g€ el bD BLHI AR ABBih bdro A HEPR0/- 1hGEHDX i)
S lert BRI plraIorBSIIACRTS-J) 218 Binjcko A

I nhi bition of nouse
To a solution of 7-azaindole (2.6 g, 22.0 mmol} in MeOH (120 mL) and water (60 mL)

was added KOH (12.35 g) and the mixiure was heated to 75°C. N-Boc-piperidin-3-one
(20.4 g, 110 mmol} in methanol was added dropwise and following completion of the
addition the mixture was stirred at 75°C overnight. The reaction mixture was concen-
10 trated in vacuo, and the residue was taken up in water and extracted with ethyl acetate.
The organic phase was washed with water and brine, dried over magnesium sulphate
and concentrated to dryness. The residue was purified by column chromatography
(DCM/MeOH) to afford tert-butyl 3-(1 H—pyrro!o[z,3-b]pyridin-3-y!)-2.5-di-hydro-1 H-
pyrrole-1-carboxylate (1 g) and tert-butyl 4-(1 H-pyrrolo[2,3-b]pyridin-3-yi)-2,3-dihydro-
15  {H-pyrrole-1-carboxylate (1g).

tert-butyl 3-(1H-pyrrolo[2,3-blpyridin-3-yl)-2,5-dihydro-1H-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, OH).

tert-butyl 4-(1H-pyrrolof2,3-bjpyridin-3-yl)-2,3-dihydro-1H-pyrrole-1 -carboxylate

mfz = 286 [M+H]"

25 Siep 2: Cyclopropanation
tert-butyl 1-(1H-pyrrolo[2,3-blpyridin-3-yl)-3-azabicyclo[3.1. Ojhexane-3-carboxylate
To a solution of tert-butyl 3-(1H-pyrrolo[2,3-bjpyridin-3-yl)-2,5-dihydro-1H-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 diicdomethane (0.79 mL, 9.8 mmol). The mixture was warmed to RT and stirred at RT



1C50 (pM Inhibition of rat 11-B-HSD-1 | C50 | 0,026 0,67 0,93 2
0,022 1,54 1,29 4 0,046 0,78 0,49 20 (PM ’ ’

W5
P08137 OB

overnight. The mixture was then cooled with an ice bath and quenched with a saturated

aquous solution of ammonium chloride. The mixture was extracted with DCM, dried

over sodium sulphate and concentrated in vacuo. The residue was triturated in diiso-

propylether and the resulting precipitate was filtered and then purified by column chro-
5 matography (DCM/ MeOH 985:5) to afford the title compound as a yellow solid (100

mg).

miz = 300 [M+H]"

"H NMR (300 MHz, d6-DMSO): 11.4 (s, 1H), 8.4 (m, 1H), 7.9 (m, 1H), 7.7 (d, 1H). 7.05
10 (m, 1H), 3.8 {m, 1H), 3.55 (m, 2H), 3.4 (m, 1H), 1.8 (m, 1H), 1.3-1.5 (m, 8H), 1.3-1.1
(m, 2H).

Step 3: Deprotection
3-(3-azabicyclof3. 1.0}hex-1-yl)-1H-pyrrolof2, 3-blpyridine hydrochloride

15 To tert-butyl 1-(1H-pyrrolo[2,3-b]pyridin-3-y)-3-azabicyclo[3.1 .O]hexane-3-carboxylate
(100 mg, 0.3 mmol) in dioxan (3 ml) was added 1 mL of a 4M solution of HCI 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)cyclopropyljcarbonyl}-3-azabicyclo[3. 1 .Olhex-1-yl}-1H-
pyrrolof2,3-bjpyridine

3-{3-azabicyclo]3.1.0lhex-1-yl)- 1H-pyrroio[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

HOB! {38 mg, 0.33 mmol), EDCI (64 mg, 0.33 mmol) were added followed by

triethylamine (106 pL) and 1-(4-fluorophenyl)cyclopropanecarboxylic acid (46 mg, 0.3

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

miz = 362 [M+H]*



49 dains 1.Fused pyrrolidino-cycl opropene derivative according to
formula (111) or fonnu- la (1V) wherein: Rl, R2formtogether wth
Wto which they are attached to a Cf C4-cycl oal kyl ring which may
optionally be substituted with one or nore substituents Z; 101: 23,
Rdare i ndependently from each other H R6, Raare independently from
each other H R7is H, is (C; X s absent; 15Yis aryl, phenyl or
heteroaryl which optionally nmay independeg{ly be nono-, dl- or
trisubstituthhﬂﬁ Z; hydroxy, -SH, hal ogen, cyan, carboxy,

car boxymet hy car boxyet hyl , hanaIIryI al kyl, cycl oal kyl,

e S R A b ot e g s o

i ndependent | 92f(dd)ﬁﬁéaﬁ031(ddt‘rl‘§r3 ﬁi('ﬁr1|"®43 QWCWF ?)3('735/1 ) 1.5-1.1(m. 6H).

The following compeunds were made in a similar way as described for compound 1:

Compound 2 — 3-{2-{[1-(4-chlorophenyl)cyclopropyijcarbonyl}-2-
azabicyclo[3.1.0jhex-5-yl)-1H-pyrrolo[2,3-bipyridine

Q
N
ﬁ:%
[ N/ H Ci

Compound 3 — (2,2-Dimethyl-1-p-tolyl-cyclopropyl)-[5-(1 H-pyrrolof2,3-b]pyridin-3-
yh-2-aza-bicyclo[3.1.0]hex-2-yi]-methanone

o)
N
(T%
N/ﬁ

10 m/z=378 M+H]

15
miz = 386 [M+H]'



Riorepresents H 50 R'is H Rl2is H is 1; and the
physi ol ogi cal |y acceptable salts, solvates and stereoi soners thereof,
i n-5dueling m xtures thereof in all ratios. 2. Fused
pyrrolidino-cycl opropane derivative as claimed in claim1l sel ected
fromthe group consisting of: a)
3-(34[1-(4- fIuorophenyl)cycloProPyI]carbonyl} 3-az2blcycl O] 3. 1. 03hex-
1-y1)-1H10pyn-ol o 2, 3-b] pyri di ne; b)
3-(2-([1-(4- bbyﬁﬁqnﬁenAcyclopropyl|carbony1) 2-azabi cyclo[ 3. 1. 0] hex-5
-y1l)-1Hpyrrol o[ 2, 3-b] pyri di ne; c)

3- (24 1- (4- clelopy, h&awsl&v gmma Hehgl) BRptdpyticamdyipec! o( 3. 1. Oi hex-
5-y1)-1Hpyrrol o[ 2, 3..14yr.

(2, 2- Di net hyfzib‘ﬁmf%ﬂliol'l?@‘(ﬁ 6‘!)?'3;99/ IPlpE2:3-PIRYEOINEo| of 2, 3- b] pyri di n-3-y1
) -2-aza- bicycl0l3. 1. 0j hex-2-y1ll-met hanone; and the physiol ogically
acceptabl e salts, solvates and stereolsone‘s ereof, Including

m xtures thereof in all ratios. 20 3. Proce ,‘3ar the pr eparation of
a fused pyrrolidino-cycl opropane derifatfve a% clained In any of
clainms 1 to 2, conprising the steps: eact ynganan azai ndol e of
formula V, wherein Rl and Rl1 are as nedy of claims 1 to 2,
in a basic mediumw th a ketone fo{mul a Vi erein R3, R4, R5,

Re, R7 are as defined In any o imy1 to 2, t9 obtain an ol efin of
formula VI, 25wherein R3, R4, & R7, Rio, f11 rc are as defined
in any of clalns 1to 2, b) cyclbbropanatlng the olefin of fornmula
VII of step a), wherein Fr, R4, R5, R3, R7,

[cl

5 miz=362[M+H]



R10, RI'1 yielding a cyclopropanepyrrolidino-azaindole of formila

VIIl, wherein R3, R4, R5, IR7, R1O, R' are as defined In any of
clains 1 to 2, 51 c) reacting the cycl opropanepyrrolidi no-azai ndol e
of formula VIl of step b), wherein R3, R4, IR5, R6, IRT, R10, R1l1

are as defined in any of clainms Ito 2, with an activated carboxylic
acid of fornmula I X, wherein Rl, R2, X and Y are as defined in any of
clains Ito 2, to obtain a conpound of forwula Xl, wherein R3, R4, R5,
5R6, R7, Rl5po&kiB¥.0X and Y are as defined in any of clains Ito 2. R4
3 4. Process for the preparation of a fused prolidino-cycl opropane
derivative a d f agsgyCoONpri sing the steps:
10a) reacti ngxgij‘r}a'ggl Ir? %]tgdn(;“q#oﬁr:ir{rugbgse\?%yﬁ\;ﬁerelyn R15 and Rl11 are as
defined in any of clainms Ito 2, in a basic nediumw th a ketone of
formula VI, wherein R3, R4, R5, R6, R7 are as defined In any of
claims 1 to 2, Humdabedmbient vl- péth-nydrbxyberadidehydtbyenanh gpeit f1 RBHSR41)

R5, IR6, F 211 def.
cycl opr opaﬁafaPzr"}’ﬁiet"}‘lﬁ'é5 e&‘P'%%feeﬁaﬁF ?e%'l ﬁ%ﬁdagd;h ?aeq%?rqélf @%J% ,ac]ﬂ Fﬁ‘g&ﬁ ES
R4, R5, R& EkmgseRirom TEBL.15are as defined in any of clainms 1 to 2,

foI | owed by Boo deprotection yielding a
cycl opr opanepy rinel iei-HEDelzemizyrie hesap was oaried eut ki 98 wel\ipierobifenpltgs inytotal

RS, R6, R, BBIBmF 8?‘?‘06 pﬁ cgﬁtginﬂg Fgﬁ'f M AESks! i %’H ?f4 withal il Ebﬁos%str%

reacting the cycl opropane no-azai n Tormul a

step b), wheméityre REiSOTRY, WH (R8O niad 20¢ul). GFP éF"@“é‘é‘d d’@ﬂ’i‘tﬂrédf‘ ?er‘i‘abny
of claims 1 td%tl%ng(‘ﬂeta@noﬂgwg% lﬁ‘iﬁétéd' 9-} %ltfbﬁrobw h1-g-mm d(@pg)ffr@ﬁqrhu'cals I X,

wherein 1k1, are as defined in any clains Ito 2,
obtain a a;tbm@cswcas aficressmedagtiogs\ronypbans rﬁlcmler R6 Hgrd-oligwing W'“@T&
R11, X and ' fopkd weds sitkbh fpdso minatks a087°Cl Phd@adtiohOwere terminated with 10 pl

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).

16 Aclivity is expressed in % of control or concentration to inhibit 50% of the enzyme
activity (IC50) (tabie 1).

Table 1
Inhibition of human | Inhibition of mouse inhibition of rat
Compound 11-p-HSD-1 11-B-HSD-1 11-B-HSD-1
IC50 (uM) 1C50 (M) 1C50 (u)
0,026 0,67 0,93
0,022 1,54 1,29
0,046 0,78 0,49

20
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Claims

1. Fused pyrolidina-cyclopropane derivative according to formula (H1) or formu-
la (IV)

Rt Y R
2. 0
o REW-X R RE-2

5 1l \Y)
whetein:
RLRZ2  {orm together with W to which they are aftached to a Gy Ce-cycloalky!
ring which may optionally be substiiuted with onie or more substituents
Z;
10 R% R areindependently from each other H
RS R®  are independently from each other H;
R’ is H;
w is (Chy
R is absent;
15 Y is aryl, phenyl or heteroaryl which optionally may independently he

mono-~, di- or frisubstituted with Z:

Z hydroxy, ~8H, halogen, cyano, carboxy, carboxymethyl, carboxyethyl,
haloalkyl, alkyl, cycloalky), haloalkoxy,alkoxy, NR®R?, azido, nitre, gua-
nidine, amidine, phesphone, oxo, alkylthio, alkyl sulfonyl, SFs,

20 R® RS are [ntlependently frora each other H, C4~C-alkyl or G,4-Cr-cycloalkyl:

Ri® represents H:



5. The process as clainmed in any of clainms 3 to 4, further conprising
the steps: d) converting residue X, Y, RlL, R2, Ra, R4, R8, Re, R7,

R8, R8, R10, -11 and/or RI 2, as 5defined in any of clainms Ito 2, Into
another residue X, Y, R, R2, R, IR4, R5, RI3, R7, R8, Ro, R10, -11
rc and/ or R12, e.g.. by introducing ansal kyl group, and/or e)
isolating a conpound resulting fromstep c) and/or step d) and/or
treating it with an acid or a base to obtain the correspondi ng salt
thereof. 10 6. Medi canent conprising at |east one fused
pyrrolidino-cy OPr opane derivative as clainmed in any of clains Ito
2. 7. Medicane conprising at |east one fused
pyrrolidino-cyg:opropang derivative as clainmed in any of clains 1 to
2 for use in the treatnment and/or prophylaxis of phy- 15si ol ogi cal
and/ or pat hophysi ol ogiscial condi tions, which are caused, nedi ated
and/ or propagated by high cortisol levels. 8. Medicanment conprising
at | east one f dtheppysidngicalasceniriieoiits salkaiecrisiprrssaeraedchited in
any of claims Lylyfg Af@Es ME@ofinall st T eat ment and/ or prophyl axi s of
PhY. 20 sioIogicaF and/ or pat hophysi ol ogi cal conditions sel ected
fromthe group consisting of nmetabolic syndrone, diabetes, especially
non-insulin dependent diabetes nellitus, prediabetes, inSLﬁ'n

resi stance, lRovivgedipvrsidinodlyelpriprRass deryplbrege vl i clipd Spippe %%ng]ﬁd

wei ght -rel at ed ghgpbagdiag of | pi d di sorders such as dyslipidem a,
hyperli pi dem a, hypertriglyceridem a, hyperchol esterolem a, |ow HDL

| evel s or hi gh 4} B3E-{{-@duebshenglcacerseryiicagondbperabisycle)3. 1.0jnex-1-yl)-1H-

gl ucocortijgoi d- negiRiets.ghfr@mes on neuronal function, such as
cognitive i npairnent, anxiety or depression, neurodegenerative

di sease, im rnpng(@H[sEHTenshavithcliasonyldseroyl}-beiabicydiapt.0lbgx-oyi)-1H-

psori asis, hypertsﬂﬁilo?é]s-bﬁrﬂ%?'
c) 3-(2~{[1 -(4-chlorophenyl)eyclopropylicarbonyl}-2-azabicyclo[3.1.0lhex-5-yl)-1H-
pyrrolo[2,3-blpyridine;

15 d) (2,2-Dimethyl—1~p-tolyl-cyc[opropy])-[5~(1H-pyrrolo[2.3-b]pyridin-3-yl)—2—aza-
bicyclo[3.1,0jhex-2-yi]-mathanone,

and the physiologically acceptable salts, solvates and stereolsomers thereof, In-
cluding mixtures thereof in &l ratios.

20 3. Process for the preparation of a fused pyrrolidino-cyclopropane derivative as
claimed In any of claims 1 to 2, comprising the steps:

a) reacting an azaindole of formula V, wherein R and R are as defined in any of
claims 1 to 2, in a basic medium with a ketone of formula VI, wherein R, R R?,
R® R? are as defined In any of claims 1 o 2, 1o obtain an ofefin of formuta VII,
25 wherein R, R, R%, R% R?, R, R" are as defined ih any of claims 1 to 2,

b) cyclopropanating the olefin of fermula Vi of step a), wherein R®, R%, R%, R&, R,
RY, R" are as defined in any of claims 1 to 2, followed by Boc deprotection
yielding a cyclopropanepyrrolidino-azaindole of formula Vill, wherein R?, R*, R,
R®, R7, R" R" are as defined in any of claims 1to 2,



sclerosis and its sequel ae, vascul ar restenosis, cardiovascul ar

di seases, pancreatitis, retinopathy, neuropathy and nephropat hy.

9. The nedi canent as clained in any of clains 6 to 8, wherein In such
medi canment 10conpri ses at | east one additional pharnmacol ogically
active substance. 10. The nedicanment &g clainmed in any of clains 6 to
8, wherein the 'nedicanent is applied before and/or during and/or
after treatnent with at | east one additional pharnacol ogically active
substance. 15 11. Pharmaceutical conposition conprising a

t herapeutically effective anount of at |east f

pyrrolidino-cy® dB?Q”JB%W@CWFC\?ﬁ’i’qp\‘ﬁé"]'E'Ec"ﬁamdﬂlg%ﬂl%rr\muga?\\;ﬁlﬁ8?st%ﬁ o m 1to
2. 20 12. The phastispsiert, Rt &P, RARTPSSIR' anangefivedin aptoficlaims| 14p f Wit an

further conprisingual d’c%?n%f(yn%&d iR AP RO 56 lvess fdiefiveam t he
group consi sting of Physi 0

I ol'ogi cal |y accept abl e excipi @nt s, o3 o4 o
auxiliaries, adj uoanse ciaims {8 gt @ obtain A PBPeng g RRAENRTL
phar maceut scal | y gkl e gl bsirancse o dined hany ¢flciainfsulsied.
pyrrolidino-cycl opropane derivative as clainmed in any of clains Ito
2. 25 13. Kit conprising a therapeutically effedRve anount of at
| east one fused pyrrolidinocygleopropane deri vaty wdS Clained in any
of clains Ito 2 and/or at |ga one pharnmaceutic nposition as

clainmed in anye Chaighs 11 2cardia t he caf |y effective
amount of at |esgt~@ne furth grmacor ogi Cak ¥ 'i ve substance
300t her than the fused pyrroPi di fo- cycl opr op¥ne” derivative as cl ai ned
inany of clains ¥ to 2. i VI
RYRS {
g3 2R/
e gt ¥ quRaj;x
Znkt, HOGI &7 Y R o
e R+ R EDC! / HOBt N
CH213 b S \ "
R C . R HO0 ———e R’
M N = \ 11RB
X R10 R
Vil A
Al

4. Process for the preparation of a fused pymolidinc-cyclopropane derivative as
claimed in any of claims 1 to 2, comprising the steps:

10 a) reacting an azaindole of formula V, wherein R* and R™ are as defined in any of
claime 1 to 2, in a basie medium with a ketone of formula VI, wherein R%, R¥ R,
R®, R are as defined In any of claims 1 to 2, to obtain an olefin of formula XI1,
wherein R?, RY, R®, R®, R7, R, R are as defined in any of ¢laims 110 2,

b) cyciopropanating the olefin of formula Xit of step a), wherein R®, R%, R*, R°, R,
15 R1® RY are as defined in any of claims 1 to 2, followed by Bos deprotection
yielding a cyclopropanepyrrolidino-azaindole of formula XIIl, wherein R, R, R®,
RS R?, R™ R are as defined in any of claims 1 to 2,

¢) reacting the cyclopropanepyrrelidino-azaindole of formula XHi of step b),
wherein R}, R% R%, R®, R7, R™® R"! are as defined in any of claiins 1 to 2, with an
20 activated carboxylic acid of formula IX, wherein R!,R? X and Y are as defined
in any of claims 1 to 2, to obtain a compound of formula XIV, wherein R?, R* RS,
R® R7, R, RY, X and Y are as defined in any of claims 1 {0 2.
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5. The process as claimed in any of clalims 3to 4, furthar comprising the steps:

d) converting residue X, Y, R, R? R?, R% RS, R®, R, R%, R®, R, R"! andior RY, as
5 defined in any of claims 1 to 2, into another residue X, Y, R, R% R%, R", R*, R’,
R R® ,R? R™ R" andlor R"?, e.g. by introducing an alkyl group, andfor

8) Isolating a compaund resulting from step ¢) and/or step d) and/or treating it with
an acid or a base to obtain the corresponding salt thereof.

10 6. Medicament comprising at least one fused pyrrolidino-cyclopropane derivative as
slaimed in any of claims 110 2,

7. Medicament comprising at least one fused pymolidine-cyclopropane derivative as
claimed in any of claims 1 to 2 for use in the treatment and/or prophylaxis of phy-
15 siolagical andfor pathophysiclogical conditions, which are caused, mediated and/er
propagated by high cortisol levels.

8. Medicament comprising at least one fused pyrrolidino-cyclopropane derivative as
claimed in any of claims 1 to 2 for Use in the treatment and/or prophylaxis of phy-
20 siological and/or pathophysiolagical conditions selected from the group consisting
of metabolic syndrome, diabetes, especially non-insulln dependent diabates melli-
tus, prediabetes, insulin resistance, low glucose tolerance, hyperglycemia, obesity
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and weight-related disorders, lipid disorders such as dyslipidemia, hyperlipidemia,
hypertriglyceridemia, hypercholesterclemia, low HDL levels or high LDL levels,
glaucoma, ostevporoesis, glucocorticoid-mediated effects on neuronal function, such
as cognitive impairiment, anxiety or depression, neurodegenerative disease, im-
mune disorders such as tuberculosis, leprosy or psoriasis, hypertension, athero-
sclerosis and its sequelae, vascular restenosis, cardiovascular diseases, pancreat!-
tis, retinopathy, neurapathy and nephropathy.

9. The medicament as claimed in any of claims 6 to 8, wherelh (n such medicament
comprises at least one additional pharmacologically active substahee.

10. The medicament as claimed in any of claims & {0 B, wherein the medicament is
applied befare and/for during and/or after treatment with at least one additional
pharmacologically active substance.

11. Pharmaceutical campesition comprising a therapeutically effective amount of at
least one fused pyrrolidino-cyclopropane derivative as claimed in any of claims 1 to
2

12, The pharmaceutical composition as claimed in claim 11 further comprising at least
one additional compound selected from the group consisting of physiclogically 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 2,

13. Kit comprising a therapeutically effective amount of at least one fused pyrrolidino-
cyclopropane derivative as claimed in any of claims 1 to 2 and/for at least one
pharmaceutical composition as claimed in any of claims 11 to 12 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
1t0 2.



