WO 2008/003611 PCT/EP2007/056347 -1 ALKYL-PYRIDAZINE

DERIVATIVES AS INHIBITORS OF 11 BETA HYDROXYSTEROID

DEHYDROGENASE TYPE 1(11B-HSD 1) The present invention is
WeaMERsE with novel pyridazine derivatives useful as 1 Ib- BSHHEHEBRHE7

(T2D). The invention is concerned particularly with compounds of formula

| R3 4R2,b.R CaC~ ,NRa/N (~) wherein R'is cycloalkyl, arylalkyl or

aryloxyallyl; R’ is cyclalkyl, arylalkyl or aryloxyalkyl; or R' and R2 together

with the carbon atoms Ca and Cb to which they are attached form s Rs

RsRs6 RsR6CbCbRsCbhbRCbh RCR CaR'CaR Ca aor CECCh

Cb b Cb Ca C~Ca CCCb a 10 R3 is hydrogen, alkyl, cycloalkyl or

trifluoromethyl; WO 2008/003611 PCT/EP2007/056347 -2 Ra is

22z IMEtWRHORY b 3-FSthyEB UL, J8ARECRYL teFt-DUETA myDROXYSTEROID

Glopomsmetilpecyclapentyimethyl, 3,3-dimethyl-butyl or
1-cyclopropyl-I-methyl-ethyl;

The present invention is concerned with novel pyridazine derivatives useful as 11b-

HSD1 inhibitors (T2D).
The invention is concerned particularly with compounds of formula I

3

R
2 4
'R - R
~ CbJ\(
. IN
S '
s R N 0
wherein
R’ is cycloalkyl, arylalkyl or aryloxyalkyl;
R? is cyclalkyl, arvlalkyl or aryloxyalkyl; or
R’ and R together with the carbon atoms C* and C® to which they are attached form
5
5 8 R
55 VTN
238
R’ C®
CE;b
c* ,
10 ’

R’ is hydrogen, alkyl, cvcloalkyl or trifluoromethyl;



R5 is hydrogen, alkyl, cycloalkyl or alkoxy; R6 is hydrogen, alkyl,
cycloalkyl or alkoxy; 5 R7 is hydrogen, alkyl, cycloalkyl or alkoxy; and
pharmaceutically acceptable salts and esters thereof. Glucocorticoids

WRHHRMHH humans, corticosterone in mice and rats) are an HfpBFERAT/056347
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class of adrenocorticosteroids that regul@te many metabolic and
homeostatic processes and form a key component of the response to

Riés2.2almeboriconts Anvithtobintrhdeuranyiutestourbigrroasprsis ehtl
in sQEMsHERGHERHINE AlaseiAoi FRCANIQKR] 0BeMR; DaIngemE et y;

transcription factors. Glucocortlcoid action on target tissues depends not-

q_plysﬁ éﬁa& s%en L gpg%%ons and the cellular expression of

recep ors cellular enzymes that critically determine to

ch e ent g gcor |cgk alﬂ( access to receptors in an active forms.
gFBX%{ TOIG O Yj ogenx‘ges (1 ibeta 15 HSD's) catalyze the

interconversion of the principal active 11-hydroxy-glucocorticoid (Cortisol
iR &Fﬁ?fth@}?ﬁn@ﬁf iy ekalbPiietabolites (cortisone in men). The
enzyme llbeta-hydroxysteroid dehydrogenase type 1 (llbeta-HSD1) inter-
corverisrnactivalintecegtivblgtatiosodictidstittrerdby playing a major role
in local modulation of cellular agonist concentration and thus activation of

OO A LEC RIS L AGELI AR A AR B NI DACP Y

Hoﬁmannq_a ocC erences in gene expressmn |n ean an ese

HBROiaRE Gasa AR foRETaif e ARGy B rastehelicandifjomeostatic
Sheciicchangsmin maaxﬁgs@ﬁeﬁsmﬂe aéspught hesassociniastaviboidsatinvia

re%IStﬁ{@ rhiag)eretg{:()lgtabo“ Ors t}lsi_gts%d Crtevealed th%&%’]c% 1C0'\&AI\'CC€ I[()I'S
IDEtA 188 ppromma‘fe?;}? Woafn d'up regu fted in aglpose fissue m-For

diskdéindivivitieds tnoesvion PEtovefelysasssing st MSDarEst tissues depends
adipeRies &iiﬁl%%ﬁéﬁ)iﬂmh%ﬁﬁm ahrkie @eiﬁﬁ’ﬁdé’ﬁm';@si’éxhﬂé@ receptors, but

T T ————
impertamtasi ot inlbetstnsHnn théemér@wmr@bbéﬂyvémm@ses (Hbeta—
m%%m&%%%&%&é&wg&a@ﬁ Mga@atﬁmtmdiﬂwsglﬁe&smw |
hibition of thi yme could I od ose levels in Type 2 30
cEngff@ldﬁﬂ}éﬁf aﬂ%?ﬁ%é‘i it 3?/ ﬁ%l ?3%!? EHEFERRS TS 3
weight ] Ine Oegz?ysnele ?lilbé’?acﬁlsydroxystemid dehydrogenase type 1 (11beta-HSD1) inter-
converts inactive into active glucocorticoids, thereby playing a major role in local
modulation of cellular agonist concentration and thus activation of corticosteroid
receptors in target tissues. In a recent study made by F. Hoffmann-La Roche differences in
gene expression in lean and obese men were analyzed using gene array technology in order
to identify specific changes in gene expression that might be associated with insulin
resistance or altered metabolism. This study revealed that the mRNA for ! 1beta-HSDI is
approximately two-fold up regulated in adipose tissue in obese individuais. Moreover,
overexpressing 11beta-HSD1 in adipocytes of mice led 1o visceral obesity and to 2
syndrome-X like phenotype (Masuzaki H. et al,, Science. 2001 Dec 7; 294(5549):2166-70.).
Taken together, these data very strongly support an important role of 11beta-HSD1 in the
induction of obesity and the impairment of glucose homeostasis and lipid parameters.
Thus, selective inhibition of this enzyme could lower blood glucose levels in Type 2
diabetic patients, normalize elevated lipid parameters and/or reduce weight in obese

subjects .
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WO 2008/003611 PCT/EP2007/056347 -3 The first pharmacological
indication that 1 Ibeta-HSDI inhibition in men might have beneficial effects
were obtained by using carbenoxolone, an anti-ulcer drug which inhibits

WhRbeDHseta-HSDI and the related enzyme | Ibeta-HSD2. TrE&HEHIOGH36347

carbenoxolone led to an increase in insglin sensitivity indicating that that
inhibition of 1 Ibeta-HSD 1 may 5 reduce cellular cortisol levels and
thereftire firinpinizing: slogiebhids siddet g us effediSD \Wiatkeicet ial mk@98jght have

He el FOERR w&le %%ﬂ%dﬁgn %Hg‘-?éaﬁb%ﬁ%)m AK&@@A@%@ h!%e%%%%%%gﬂ Brihibits

many tissues includ |ﬁ%e|ver IpOSG tissue, vascular smooth muscle

patictébetashig Biand a%@%%éﬁ&&%ﬁ%ﬁwﬁ%mﬂh@gbgnoxoione
tedativel yrleaasdtiniysfdinitersitbdtyatel icomp drediat ithebiE bt S 2 bkt -HSD1 may

%ﬁ? élj%gdb géﬁgsi 14 599%&%%8?@%&mﬁﬂwﬁﬂggﬂﬁs@g@&%%%lrfeas

eta-de y rogenase and 1 Ibeta-re uctase reactions,

{Walkreckal $89Bilin/Srifadramitodlitald® %l’sﬁﬁ?(ﬁ%ﬁ Stewart and Z.S.
Krozowski, Vitam. Horm. 57 (1999), pp. 249-324), However, when the

enzyrhkbeiRtRIRP IsitesRIEHd AmIBRBE NEs Wb B bR IRO sy, vascular
PRI INEESS, wﬁ&kmmn&aa&e&a@m&tgmwpem@mm RO BErt &dd it has a

fr%w?u% ; ?&n UC?COf“ p5 A m)e "'ﬁéﬁgaﬁ@ﬁg%sz in tissue

ace glucocor ICOI eve erepy amp fé UCOCOI"[ICOId

a@m@gﬁmt@ anid whepanatifieel s bidEestioorb shbntg qﬁrgﬁwé‘aegtfémse
inereaned- F@&@t&a&m&mpm@gf&mmﬁpﬁ)@yt@f mﬁa@@maiganaaa BeREHII(P. M.

S|stanc ition of 1 lbeta- ot on he typica
t)?r‘f FoRte é(rg]gW@Wgetesltgg%oc?a ed?} qm rr%P bu |t sh ef-I& IS0 bekwn the
savgTETRWitiGUteRRgon gi@@tecﬁé@tthsm@g wrincﬁﬁee @aBYBcHTedpmisREs Which

caghrnaxplenechigblishtthadmronanae Ot ideyalanin Qlﬁ:ﬁ%ﬁhféﬁdomcmd

Ibéta-HSDI in bt The inhibiti | Ibeta-HSD dl
BTt A RS R eSO GRS o et R BTER of

ssure. In contras
amgﬁyﬁnﬁmwmm@ewndmma @n’vr@‘@d HethzaHSDsoh oeRenntatioa that

griRuad hehealihy 22N IR fesiidivasFI WES RR N ENRkach iV ORRISHY ul;
\gﬁétress (Koteclevtsev %%atrg?u Prog Nati Acad S%%SA 1997 De(I:1 23; "

§H987*91924-9). Similar upon starvation these mice had
Inhibition of 11beta-HSD1 should not only reduce the typical Syndrome-X/

Diabetes associated symptoms, but it should also be save and without major side effect.
Studies with the unspecific inhibitor carbenoxolone highlight the importance of
developing specific 1 1beta-HSD1 inhibitors. The inhibition of the 11beta-HSD2 enzyme is
badly tolerated and results in increased blood pressure. In contrast inhibition of 11beta-
HSD1 should be well tolerated since [1beta-HSD1 knockout mice were found be healthy
and to resist hyperglycemia provoked by obesity or stress (Kotelevtsev Y. et al., Proc Nat!
Acad SciU S A, 1997 Dec 23;94(26):14924-9), Similar upon starvation these mice had
attenuated activation of key hepatic enzymes that are involved in gluconeogenesis. In
addition, these mice had improved lipid and lipoprotein profiles suggesting that inhibition
of HSD1 might be highly efficacious and safe. Recent reports indicate that I Ibeta-HSD1
inhibitors might also be beneficial to reduce high blood pressure (Masuzaki H. et al., J Clin
Invest. 2003 July;112(1):83-90; Rauz S. et al., QIM. 2003 July;96(7):481-90) to improve
cognition {Sandeep TC. et al,, Proc Natl Acad Sci U S A. 2004 Apr. 27;101{17}:6734-9) or
to improve Alzheimer associated deficits. Taken together 11beta-HSD1 inhibition might
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attenuated activation of key hepatic enzymes that are involved in
gluconeogenesis. In addition, these mice had improved lipid and
lipoprotein profiles suggesting that inhibition of HSD1 might be highly
efficacious and safe. Recent reports indigate that 1 Ibeta-HSD1 30
inhibitors might also be beneficial to reduce high blood pressure
(Masuzaki H. et al., J Clin Invest 2003 Jul)r 112(1):83-90; Rauz S. et al.,

Rl 2003 %Pﬂc%égﬁ TR @PP&P%’}lﬁnfRﬂﬂétm (ndesBel %‘ic%ther

Proc Nail Acad Sci USA. 2004 Apr. 27;101(17):6734-9) or to improve
dajedi€imer associated deficits. Taken together | Ibeta-HSDI inhibition might

-4- be a save and efficacious approach to treat symptoms of diabetes,
obesitheanmanpiherd didfdasesidlhed dhepqindsafdainaliia dcametthisisalts and esters

aP@%@@%%HtWQ@W@fﬁ{%%@élégQﬁ%ﬁfﬁeﬁ@ NAVEL-ABE HaUEy are llb HSD1

ties..In particular th IIb
LT 20 00 DRSS TR Ao AR e A 2 Snyme.
B@t&fmsm epmpeiedstishedh rscipectin gd bads ivHdhinle peciié D) represent an
a%kb@b@ﬂ"@ mginbib&omo()m@ad@arm@mm ARPEQREHIPie ShrioweERIROType 2
a%a%cf’ée IRugls ﬁ>?d e Az RAL ”éet%ra ilfh Dhge ac%“éebd% Eé%}i I”Ef%d cortisol

y Mo e local comcentration of the active glucocoricoid Cortiso
lihtilﬁ%@%‘tlst%&?éwﬁ%}e@d%ﬁﬁdksé%@sue) 10 Accordlng to a first aspect, there

IS prowde ‘ ds of formula .R3 4, bR Ca %I N N ~\ )]
whereff# &%{f@ﬁa Psaﬁﬂafézﬁr%}saf}gﬁe;%&wmw TP ﬁrylalkyl
or aryloxyalkyl; or 15 R1 and R2 together with the carbon atoms Ca and
Cb to which they are attached form gR6R6 RS R6

2 4
R~ = R
cbj\(
&N
BN

R N (1)
wherein
R' is cycloalkyl, arylalkyl or aryloxyalkyl:
R? is cyclalkyl, arylalkyl or aryloxyalkyl; or
R and R? together with the carbon atoms C* and C® to which they are attached form

5
R5 RG R
b
RS CE; R b
Ca \R/ Cl:a

Cb
sa

R? is hydrogen, alkyl, cycloalky! or trifluoromethyl;
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RCb7CbR6~bR6Cb R7CaRCaR7CaR7Ca CaCaCaClICorO

Ca, R3is hydrogen, alkyl, cycloalkyl or trifluoromethyl; -4a- R is
2,2-dimethyl-propyl, 3-methyl-butyl, iso-propyl, tert-butyl,

cyclopropylmethyl, cyclopentylmethyl, 33-dimethyl-butyl or
1-cyclopropyl-I-methyl-ethyl; R5 is hydrogen, alkyl, cycloalkyl or alkoxy;

R6 is hydrogen, alkyl, cycloalkyl or alkoxy; 5 R7 is hydrogen, alkyl,

cyclalky Dor-dikaxdyy lapabph ad st byitibatiy, amept@bxletsams«@ndcestepsopyimethyl,

thereof. Acqordingo.a second asnect. ere s provided a process fordhe
preparatlgn oF g’ omp olnd as 'd&fined above co pl’lgln the reaction o

compound according to formula R3 R\CbRa I R /C0 0 10 with hydrazme
wheRsinsfevdr rRam@ladfisrstomlreofisdkespect. The compounds of the

disclosure can be used in the prophylaxis and/or treatment of metabolic

disordersh piesity, Sxslipiderias] hypattsrsion and/or diabetes,

particularly diabetes Type Il The compounds of this disclosure can

furth sb edinth and pr 15 treatment of high ocular eye
pres urd, e §§%%el a&ﬁ ‘§ dlof neu?édegeneratlon Further, the
compounds of this disclosure can be used for promoting wound healing,

partisodapliabypaepitabBp plicetiable Mreave gsthts derriséunds of the

present invention can be used to improve cognitive impairement,

partiglasiy;fBRaisament sewetiopre-wdithratiRcandicRMBMERBparation of a

memory 20 ccordlng to a third aspect, there is provided compounds as
cgEmsREGpLYelmyd e ve comprising the reaction of a compound according to formula

RS

Rz\CbJ\v‘T(R‘Q
E a
vCQO O

R (i)
with hydrazine; wherein R' to R* are defined in the first aspect.

The compounds of the disclosure can be used in the prophylaxis and/or treatment of
metabolic disorders, obesity, dyslipidemiae, hypertension and/or diabetes, particularly

diabetes Type I1.

The compounds of this disclosure can further be used in the prophylaxis and/or

treatment of high ocular eye pressure, cognition, Alzheimer and/or neurodegeneration.

Further, the compounds of this disclosure can be used for promoting wound
healing, particularly by topical application. Moreover, the compounds of the present
invention can be used to improve cognitive impairement, particularly impairement

developed with age, and improvement of memory.

According to a third aspect, there is provided compounds as defined above for use

as therapeutically active substance.
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as therapeutically active substance. - 4b According to a fourth aspect,
there is provided compounds as defined above for the preparation of
medicaments for the prophylaxis and therapy of illnesses which are
caused by disorders associated with thg enzyme 11beta-hydroxysteroid
dehydrogenase 1. According to a fifth aspect, there is provided a
pharmaceutical composition 5 comprising a compound as defined above
and adberipe uieaibyitiestgatridrerdisgarding daansixtimas pe dk fineder i ve for the
provided (e e of a.compound, asdefined abgye for the preparation of. caused
PrTBEicamentS for the treatment and’ p\{oﬁ(ﬁyf‘élms of cﬁgbetes, obesity, '
beating dlisoxskers aohdstipiol dmicczamd hipapdnysionyAcooriedtdragsewenth
aspect, there is provide the use of a compound as defined 10 above for

the preRatalion.of medicarentafordha ieriment And oY a8 8iton

diabetes Type II. Objects of the embodiments disclosed herein are the
ceBtaNBInA dscormRphnd 49 dafthathehosforafne HifspRRI aMdyanareetEisiper se
and their use as therapeutically active substances, a process for the

manutacidiaOfdheisaicheampawess intanmenintaseld phampacauticalefined

compositions, medicaments ¢ontaining the said compounds, their

BAMT BT R ALYR PdBfd SATRS AR dOB s FepRITRle Bt dpfeRiitgis of diabetes.

obeRRoLnts: estetkandysiaiddenibadaraphytaxsand/or therapy of
illnesses, especially in the treatment or prophylaxis of eating disorders,

3F’eitt[é/co‘%?ﬁg%%ﬁea”%!aa%@%g%%” jon.andior diafetes, RACUIAY 4 s defined
iabetes Ty , and the use of the said compounds, salts’ and esters for
ativey @ Qoptbel potismagometivednems o thahecataernonpt gpbyiladisisfof diabetes
.Ig;gte}f)olic disorders, obesity, dyslipidemiae, hypertension and/or

i %et'es, particularly diabetes Type Il. The compounds of the disclosure
can further be combined with PPAR (alpha, gamma, delta) agonists,

DHERYgek pirds e st Eyc bed keisHisite i cipeumevads drinpasda T and
RRiRitos pastiguipdly oHisiatid? AccRriling s Aseighth-asReckdiie iR iSe

provided a compound as defined above, when manufactured according to

SHUSFRESs OPiPRS SelBibedupaERies 908 coisa PP RsPRtITIOdE Ay

pharmaceutical compositions, medicaments contatning the said compounds, their
pharmaceutically acceptable salts and esters, the use of the said compounds, esters and
salts for the prophyiaxis and/or therapy of ilinesses, especially in the treatment or
prophylaxis of eating disorders, obesity, dyslipidemiae, hypertension and/or diabetes,
particularly diabetes Type II, and the use of the said compounds, salts and esters for the
production of medicaments for the treatment or prophylaxis of metabolic disorders,

obesity, dyslipidemiae, hypertenston and/or diabetes, particularly diabetes Type L.

The compounds of the disclosure can further be combined with PPAR (alpha,
gamma, delta) agonists, DHEA (dehydroepiandrosterone), DPPIV inhibitors, insulin

and/or lipase inhibitors, particularly orlistat.

According to an eighth aspect, there is provided a compound as defined above,

when manufactured according to a process of the second aspect.
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trifluoromethoxy, 25'amino, a é alkoxy, a ky

-5 In the present description the term "alkyl", alone or in combination,
signifies a straight-chain or branched-chain alkyl group with 1 to 8 carbon
atoms, preferably a straight or branched-chain alkyl group with 1 to 6

We2ARR03Ems and particularly preferred a straight or brancKEAERHIAfiejH7

group with | to 4 carbon atoms Examples of straight 5 chain and branched
C, -C8 alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
tert.-Batifie s iexeparmyhe wimisointrielhaxpisiniserihomtiein, Wigpifiks a

.Mﬁéﬂﬁdﬁﬁﬁ@f@r&&ﬁéﬁ @fﬁfﬁm@hgfﬁﬁy‘\)ﬂtﬁﬂdh@@]b{iﬁﬁg mast peleried o

rrget 'I;be te m cycloal alone e or atlon signifies a | ferred
&yele I?yl A i3t 8 a%onp atoms %?36?31}15 Roaig g preferre
wmalghtps lrarisbecatbain agth@@%fm@ carbwyetoalkfixaneples of straight-

%HQ@BWaﬁB@HE%W@ﬂuﬂ%twlgﬂ{ﬁpﬁf ?3/?'89&{8{3}7'[”93{‘}1' isobutyl,

AR S5 ST ESJE BoEhe e AP, oSt PraIBHE e B ARG i

W@!ﬁy?mfﬁ@@mﬂaﬁdnéamymadyﬂommmﬂmmpyl Particularly

preferred is cyclopropyl. The term "alkoxy", alone or in combination,
signififiseacgiotg abahetfoaauteoaliytdanblimitonhighithe &woaaﬂwkulfgaﬁmh 3108

the reV|ousI iven-s nlflcan ch as me oXy, N-
LB s & u%?qﬁ/c,r%gbu x?f/),d lgir%lﬁto;{)l} g:]tgl? it Eurtlo%/(y éS of Ca-Cs

iSO oXxy, n
g»ﬁigxl ﬁﬁ@?&%@ﬁpﬂn@?ﬁﬁ&%&@@@rﬁ@ﬂ?&wwf@m cycioburyl methy1~
@W)ﬁ)’ﬁﬂ%ﬂop&lﬁﬂ?@ @{etﬁmmhjp@ﬁ@n cs}@dsth&@ﬂ a0yl -QMRINRSSE dimethyl-

efor ein,on ref bl
Qﬁeg] a o%mkllfzquﬁ{)and 1hy(i]n og(%}ﬁr:}oup xampgﬂzll C?/C%pmpyi and
mﬂ@yd&%&@%w@m&ﬁﬁﬁﬁﬁmﬁéfw isrelegrapyaryl”, alone

~or in combination, signifies a phenyl or naphthyl group, preferably a

phenyiltgreume fdhitolnydpiionally sadowebmason; mpndcubsiinenfshpfeferaalylkyl-O-
aneHeinies. gRctinpepende %%%L‘E%‘%Qe!{ rrgclo &éﬁ'&()m@gny thowy, -

ny cyano car
QW%BHBWYMEW@% t‘?ﬁrkﬁ‘ﬁ% ‘59%@)@;&%% VRO, Pref‘frablY methoxy
andi raeashorl/hatkyashinedanetioy. dialkylaminocarbonyl, hydroxy, nitro,
alkyl-SO2-, amino-SO2-, cycloalkyl and the like. Examples are phenyl or

- naphtfwl, t&@ﬁtw@f&mﬁnyl ARHOBAllY hstiise, Wihi e i S oup as

er one
%n c?‘ge}fore, w erem one or more hydrogen atoms, preferabiy one hydrogen atom is
replaced by a hydroxy group. Examples of hydroxyalky! are hydroxymethyi and
hydroxyethyl.

The term "aryl", alone or in combination, signifies a phenyl or naphthyl group,
preferably a phenyl group which optionally carries one or more substituents, preferably
one to three, each independently selected from halogen, trifiuoromethyl, trifluoromethoxy,
amino, alkyl, alkoxy, alkylcarbonyl, cyano, carbamoyl, alkoxycarbamoyl, methylendioxy,
carboxy, alkexycarbonyl, aminocarbonyl, alkyaminocarbonyl, dialkylaminocarbonyl,
hydroxy, nitro, alkyl-SO;-, amino-SO;-, cycloalkyl and the like. Examples are phenyl or
naphthyl, particulariy phenyl optionally substituted with one to three, preferably one or
two substituents independently selected from alkyl, halogen, alkoxy, triftuoromethoxy,

nitro and trifluoromethyl.



two substituents independently selected from alkyl, halogen, alkoxy,
trifluoromethoxy, 30 nitro and trifluoromethyl. WO 2008/003611
PCTIEP20071056347 -6 The term "aryloxy", alone or in combination,

wWeigsisieaseiaryl-O- group in which the term "aryl" has the pré@G&EIZOGTIREM347
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significance. The term "amino”, alone argn combination, signifies a

primary, secondary or tertiary amino group bonded via the nitrogen atom,

with titasecondarparhidogroup campingt@amSsahifioreygldaikgtoup in which the
§gg§tiggﬁm5mg%§e§%t&§wm Egup,carrying two similar or different

alkyl or cycloalkyl substituents or the two nitrogen substitutents together

formlr#q)}Fa ring, such,as, for exam&rlrgla/?.-NHz metri%gmlno ethylami

0 :
dimethyfaififo 2 aiathyTamine, me -efﬁﬁg?ﬁ%ﬁ%, py?rgﬁla?ﬁ-rﬂyieé?ngaw or tertiary

pip&rdimoptbondesfeiably pitioszay athrinoltitheteytadirioaargo group carrying an
digihyaminarpd periciiarin dimetbylam inginthldip teimRthaleg emnilaiene

oJ. In combi atlon,ls%?gﬁesgltégr!en%, chltg_$ne, br.?mlge %rb kgdltréetgpod ether formin
SHERIPRbRIT BF e RS HR D B BB et Rt RS, HHb SO SRS fsther forming
conmginatibrs, digrafesthe- 0@ ghylpnifhe tersmtioey dialethelonino,
CRERIRALAB, ﬂaﬁﬁ%ﬂ@lﬁ%(ﬂ AR LB i?m)r BiterdRIORE Op#lferably primary
combination signifies thg -Nﬁéw. %65 he eﬁnr%i%éano", alone orin -
ORI TBF SRR NS YFORIRRY R RR “56 XAty

acceptable salts" refers to those salts which retain the biological

effectiventess ahelqaopetiRns 6F iRedrabintion yenbe dueknsvribatiie Prsmine or

hinipgieallprroberwiseitadasae: thensalts are formed with inorganic
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric

acid, phQspIeFG ARidand e 20ike-Riaiatakly Rydrehloris 8¢idsang

organic acids such as acetic acid, propionic acid, glycolic acid, pyruvic
acid, oylic acid, maleic aCirdm@%n nic acid, suceinic acid, fumaric acid,
tartaric aecﬁr,néit?féyd(:|(§),nﬁé)nzoic acid, cinnaniic acid, mano%fl)c%cid,
methanesulfonjc_acid, ethanesulfonic acid, p-toluenesulfonic acid,
salicyllC P NEHER yHSRG SR B AR HEBHIRTS tNEkeSaHE may be

prepared form addition of an inorganic base or an 25 organic base to the
free aditc Sans derivedfronvait iTHARE GaseiiEude Board Rot

The term “pharmaceutically acceptable salis” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. The salts are formed with inorganic acids such as
hydrochioric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, preferably hydrochloric acid, and organic acids such as acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxylic acid, maleic acid, malonic acid, succinic acid, fumaric
acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic
acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, N-acetylcystein and the
like. In addition these salts may be prepared form addition of an inorganic base or an
organic base to the free acid. Salts derived from an inorganic base include, but are not
limited to, the sodium, potassium, lithium, ammonium, calcium, magnesium salts and the
like. Salts derived from organic bases inciude, but are not limited to salts of primary,
secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as isopropylamine,

trimethylamine, diethylamine, triethylamine, tripropylamine, ethanolamine, lysine,



limited to, the sodium, potassium, lithium, ammonium, calcium,
magnesium salts and the like. Salts derived from organic bases include,
but are not limited to salts of primary, secondary, and tertiary amines,

W@ 848486 amines including naturally occurring substituted®&A{FE89¥4r4¢7
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amines and basic ion exchange resinsSuch as isopropylamine, 30

trimethylamine, diethylamine, triethylamine, tripropylamine, ethanolamine,

Wﬂa@@}me@m@méﬁ BT DO OFB 3R TN ABddgRiAke. The compound of

Mrethyinipssidines Pipadding (pofyrinss restasiand thedlikesrhecamaound

of formula.l can also be present in the form of zwitterions. .Parti ulqlr]{ .
T S ATy & L ES T S M T LG de et

are the hydrochloride salts. The compounds of formula | can also be

solvatelf eBRyaRforneiadicarizhcih BBl SRRt Midgagen can
thecfimpudfacthcinguproctin afataftakanyacecesgonsaa eonskaquepcs of

R o
pRySistogicdilye BesaiamesonabseepRatintdtnt iratdeppiyriolagically

meansikabbampounds of general formula (I) 10 may be derivatised at
functional groups to provide derivatives which are capable of conversion

_baclzk t@’ﬁ'ﬂﬁﬁl_@é?ﬂ&ﬁﬁﬁﬂ@ﬁ}%&@%%ﬁ%@g@ﬁﬁ%ﬁ%&&ﬁ?ﬁgfﬁwg&fém%rmuh (D

include _physiolggically acceptable and metaholically labijle ester

A R R AR P oter e A oR e B Presameble of

mh@wﬁon;bmﬂhgl@pamnﬂaﬂnﬁﬂmmﬂ&,ﬁaﬁymﬁygmmgi célmé_owpmleis include
tiptihesampaindsebarasakioma Brlasinilgriothe

metabolically labile esters, which are capable of producing the parent |
OB} SREeTe e oM FHL RO 2 B TR SE Bl 6 s Additionally,
iavephivsioldiieaipmpopimbis e@ﬁﬁrﬁmla biCde mnrsbvﬁr@mg{lﬁmatﬂa: (I
GRRIBS AR GRR.R6 PGSRBS M AT QP UEAY LAY 56 BRAHE ME Sarent

mixtures of enantiomers such as, for example, racemates, optically pure
FRIERABISISBHEERETAIREOTES O RASHSrSORSBHERSS S AREHE FBbIERYFRIRD-

racemates or mixtures of diastereoisomeric racemates. The term
"asymrhegicncaboh etdenm(@x] meanstaicarson avmmathdoemriaifferdsan be

substituents Hesydipadaihs.taaineeid-Pralad omenianHes such as, for

asymmetric carbon . : . . : :
example, racemates, optically pure diastereioisomers, mixtures of diastereoisomers,

diastereoisomeric racemates or mixtures of diastereoisomeric racemates.

The term “asymumetric carbon atom” (C*) means a carbon atom with four different
substituents. According to the Cahn-Ingold-Prelog Convention the asymmetric carbon

atom can be of the “R” or “S” configuration.

Preferred are the compounds of formula [ and pharmaceutically acceptable salts

thereof, particularly the compounds of formula 1.

Preferred are compounds of formula [, wherein R" and R together with the carbon

atoms C* and C° to which they are attached form



atom can be of the "R" or "S" configuration. Preferred are the compounds
of formula | and pharmaceutically acceptable salts 25 thereof, particularly
the compounds of formula I. Preferred are compounds of formula I,
WQHBRAIPRT and R2 together with the carbon atoms Ca andREBEFHR{EF6347
they are attached form WO 2008/00361§ PCT/EP2007/056347 -8 R5 R6
RSRs6RsR6Cb7CbR6CbRCb 7 R~CaR CaR~CaR Ca ~ic aor
C Ca Ca Further prefereeghare compoqus of formula I, whepgin RI and
RZ togetney with the cBrloni atoms Ca ap hich t
form R Cpla 168 folloti u@ R Rg4 ~R RC/ Ir
la RRg%: ¥, Also p eferréld are Go nds ©f formula whereléR"
and R2 together with the ¢
attached form R6 R5

2 R K (542

Further preferred are compounds of formula I, wherein R' and R’ together with the

carbon atoms C* and C’ to which they are attached form

RS

8 cP
Fifg ¢
R C

5 have the following formula

ic\ /

Also preferred are compounds of formula [, wherein R' and R* together with the

(ia)

carbon atoms C* and C® to which they are attached form

10 have the following formula



R Cb Ca 10 have the following formula WO 2008/003611

PCTIEP2007/056347 -9-R3 R6 Rs4 CbiRR7la~ C~N~NIb

Preferred are compounds of formula I, wherein R' and RZ together with
WEROBAHSH. atoms Ca and Cb to which they are attached foF%Tﬂ:W%“”

R 7 5 have the following formula R R R8 -R6 Cb. la R7 C\N~N (1c)

Further preferred are compounds of formula I, wherein R' and R2 together

with the carbon atoms Ca apgs€b to wiReh they are attached form Rs R6

R7 Cb Ca 10 have the fottowing formuja Rs

7 Cb/
R E

=N (Ib)

.

Preferred are compounds of formula I, wherein R' and R together with the carbon

atoms C* and C° to which they are attached form

R
RS (‘L‘b
R’ c
5 have the following formula
R
RY =
RS (l:b - l
7 a N
R SN (ic)

Further preferred are compounds of formula [, wherein R' and R* together with the

carbon atoms C* and C” to which they are attached form

10 have the following formula

(Id)



4 RR Cb~ R C'NN (Id) WO 2008/003611 PCT/EP2007/056347 -10

Further preferred are compounds of formula 1, wherein R* and R2

together with the carbon atoms Ca and Cb to which they are attached
winrms@sdia C have the following formula R Ch- R4 ]Ja CZRCNERZ(€)055347

Further preferred are compounds of formgla I, wherein R" and R2 form

together with the carbon atoms Ca and Cb to which they are attached Cb

Ca haueliberfelievdhgriorompaiRdCbf fRdnGiad, +h OuNR(IBrfdRiegether with the

QE%%ﬁ%%ﬁfﬁ@%@@&“%&&%ﬂo{Wlﬁé HAGIEINRyANd R2 form together

with the carbon atoms Ca and CB to which they are attached ~Cb
cP
e
have the following formula
R
Cb;\‘rR-ﬁ
&N
SN (le)
5 .
Furtﬁer preferred are compounds of formula I, wherein R' and R* form together
with the carbon atoms C* and C° to which they are attached
oo
e
have the following formula
R
Cb;w/R‘Q
& n
>~
10 N ()

Further preferred are compounds of formula I, wherein R* and R* form together

with the carbon atoms C* and C® to which they are attached



Ca WO 2008/003611 PCT/EP20071056347 -11- have the following
formula R Cb R4 N Og) Also preferred are compounds according to
formula I, wherein Rl and R2 form together with the carbon atoms Ca an
WORAIN they are attached /ACb have the following forrﬁﬁw\%ﬂ(’ags@f
~CaN N (lh) Preferred are compoundsidf formula I, wherein R1 and R2
form together with the carbon atoms Ca and Cb to WhICh they are
bavachetPRoWIB S8R following formula R3 b R4 Ca N ~N ~C (li) WO
2008/003611 PCT/EP2007/056347 -12 Further preferred are compounds
of formula I, wherein R' and R" togethg®with the
4

LY

] |

Ca N

SN7 (ig)

Also preferred are compounds according to formula I, wherein R' and R* form

together with the carbon atoms C* and C to which they are attached

5
have the following formula
R
R
Cb;\’/
LA
SNT ()
Preferred are compounds of formula I, wherein R" and R* form together with the
carbon atoms C* and C" to which they are attached
b
C
GC&&
10

have the following formula



carbon atoms Ca and Cb to which they are attached formb R5bbb RC

~6 CC C R7 CaR CaCaorCa Particularly preferred are those

compounds of formaul I, wherein R and R2 together 5 with the carbon
wars®Galand Cb to which they are attached form H Cb | BCT/ER2LRirf156$47

particularly preferred are those compousggs of formula I, wherein R' and

R2 together with the carbon atoms Ca and Cb to WhICh they are attached

form FuBheGaeferr &€ 1ompsapdtit fhaniylprbfehadial tnds’ together with the

emResRds e iaimatad wihar aieyRrand.BRdegether with the carbon

atoms Ca and Cb to which they are attached form HCb C la HWO

2008/003611 PCT/EP200@f056347 -13 Also particularly preferred are

those ounds of fogmul rein R1 and gether with th

carbop@at a and G: Which thé’y are he&{%orm cP

e

Particularly preferred are those compounds of formaul I, wherein R’ and R? together

5 with the carbon atoms C* and C to which they are attached form

o Eur@-nlix
O—Q0
n [

Further particularly preferred are those compounds of formula [, wherein R’ and R?

together with the carbon atoms C* and C° to which they are attached form

10 Also particularly preferred are those compounds of formula [, wherein R' and R’

together with the carbon atoms C* and C to which they are attached form

T hu%-unj:
O—0)
24 o



X Cb Ca Further preferred are the compounds of formula I, wherein R3 is

hydrogen. Also 5 preferred are the compounds of formula I, wherein R3 is

methyl. Preferred are compounds according to formula I, wherein R4 is
W(Q,’fpﬁfﬁqw'ﬂ/l-propyl, 3-methyl-butyl, iso-propyl, tert-butyl, PCT/ER2007/056347

cyclopropylmethyl or cyclopentylmethyl1Breferred are those compounds

of formula |, wherein R’ is 2,2-dimethyl-propyl, 3- methyl-butyl, iso-propyl =,

or terfSOBATAAENIBRr BT sFFH s RBReR R AT b kg R, and R

vogeteinvittishe, 2aehisreiying Oy dC et Whih. theirthenpactied ty:

preferred are those compounds of formula I, wherein R' is 3-methyl-butyl.

A further preferred. aspect of the present.invgntion are the compounds of
formula I, wherein R', R6 and R7 are.indepgndently selected from

hydrogen and methyl. Particularly pre @ 4re those compounds of
formula I, wherin R', R6 and R7 are hydrogen. 15 Preferred are chiral
compounds of formula I. Preferred are those compounds of formula I,

wherd&iprRenpRIRFab st His ot vade Al farmstbnhsbar dRR OB iBdinsen Also

5 heeare atasbeckipbtiddsGHBdhida 8, siefein BbiGhd@ylla | laorla CaC
C CHS3 H H H wherein the carbon atom of the 1 position is of the R

configuration and the carbon atom 20 of the 8 posijtion, is gf the S |
conf&mﬁm %m&mmﬁam@%ﬁg gHBE‘é?E RS of ronistiethyl-propyl

Vrinegthiyl -RatdnidoRdtepge thisrbwith dhd carpohnsibm o Cacere @ iviich
Y o hre thote cOmponts of fovmtila 1 wherein 118 10 dimethyl propyl, 3
methyl-butyl, iso-propyl or tert-butyl. Particularly preferred are the compounds of

10 formula I, wherein R*is 2,2-dimethyl-propyl or tert-butyl. Further particularly preferred

are those compounds of formula [, wherein R*is 3-methyl-butyl.

A further preferred aspect of the present invention are the compounds of formula I,
wherein R”, R® and R’ are independently selected from hydrogen and methyl. Particularly

preferred are those compounds of formula I, wherin R®, R® and R are hydrogen.
15 Preferred are chiral compounds of formula I.

Preferred are those compounds of formuia [, wherein R' and R* together with the

carbon atoms C* and C” to which they are attached form

H CH, H H
8 8 8 8 )
c’ cP ¢’ ¢
& & e o
1 , 1 g 1 Y ;
CH, H H H

wherein the carbon atom of the 1 position is of the R configuration and the carbon atom

26 ofthe 8 position is of the S configuration.

Particularly preferred are those compounds of formula I, wherein R and R* together

with the carbon atoms C* and C® to which they are attached form



bbCacCalorCa CH3HHH wherein the carbon atom of the 1 position
are of the S configuration and the carbon atom of the 8 position is of the
R configuration. Further particularly preferred are those compounds of
WERPAR ¥ Wherein R' and RZ 5 together with the carbon atdhd/EZR%EeH7
to which they are attached form H Ca €14 -wherein the carbon atom of the
1 position is of the R configuration and the carbon atom of the 8 position
is of the S configlh_}ation. Furthegarticularly preferred are the dpmpounds
according to formida I, whereinR' 10 and Rz {ggether with the arbon
to @hich t 2 HCb Car@H3C"
aboé%e for the carbgrratom gf the®l positon ié@f the
S configuration e carb ] ygsition is of th )
configuration. Examples’ of preféﬁred compourids of formula (1) &re: 15 1.
3-(2,2-Dimethyl-p ) -5,6,7,8‘,9,10-hexahyd?’o-cyc|oocta [c] di}ridazine;
WO 2008/003611 PCT/EP2007/056347 -15 2.
WRFBRR) tgr%%ga@if;i@hgleﬁr%ﬁﬁf) l‘!it@i@izﬂlfgér%m .@%ﬂ@@i&%ﬂf&@%ﬁﬂ:@m atom
4.6- triene;, 3. (1S, -5-(2,2:Dimethyl-propyl)-1,11,11-trimethyl-3,4-diaza-
PGS T 45 TR I B e, 5.4
(18,8R)-5-tert-ButyI-1,11,11-trimetha;l-B,4-diaza-tricyc|o[6.2.1.02'7]un_de -,
Further partictilarly preferred are those compounds of formula I, wherein R" and R

5  together with the carbon atoms C* and C® to which they are attached form

I!l!-é x-nl:]:
— /m
O3
o] o

wherein the carbon atomn of the 1 position is of the R configuration and the carbon atom

of the 8 position is of the S configuration.

Further particularly preferred are the compounds according to formula I, wherein R

10 and R together with the carbon atoms C* and C® to which they are attached form

P

8

2
)K:g:a
=1

CH,

According to the above formula the carbon atom of the 1 position is of the S configuration

and the carbon atom of the 8 position is of the R configuration.
Examples of preferred compounds of formula (I) are:

15 1. 3-{2,2-Dimethyl-propyl}-5,6,7,8,9,10-hexahydro-cyclooctalc]pyridazine;



2,4,6-triene; 5.
3-(2,2-Dimethyl-propyl)-6,6-dimethyl-6,7-dihydro-SH-cyclopenta]ci
yridazine; 6. (1 SR,8RS) -5- (2,2-Dimethyl-propyl) -6-methyl-3,4-diaza

WHRRPEBIES! 1.02'7] undeca-2,4,6-triene; 10 7. CI/ER2007/056347
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3-tert-Butyl-6,6-dimethyl-6,7-dihydro-5Ht8yclopenta[c]pyridazine; 8.
(1SR,8RS)-5-(3-Methyl-butyl)-3,4-diaza-tricyclo[6.2.1.02'7] -
unde@a-Z(ﬁB}%{Sﬂ‘i %,;Z@Hnethyl—propyl)-3,4—d1aza-tncyclo[6.2.1.0 “lundeca-2,4,6-
(1SR,8RS)Betrrt-Butyl-3,4-diaza-tricyclo[6.2.1.02'7] undeca-2,4,6-triene;
10. (1 S,8R) - 1, 11, 11 -Trimethyl-5 - (3-methyl-butyl) - 3,4-diaza 15
tricyclp [6(2518B 2} vnddoa2ilyb-priemd) -1 11 1¢1 58ReBribdproinda-
-1,11,11-trimethyl3yAr gz asicy oo & 4102 7lundeca- 2,4,6-triene; 12.
(ISR,8RS)-5-Cyclopropylmethyl-3,4-diaza-tricyclo[6.2.1.022.7]
undeca-2(73,8:8-1riend @A -13. 1(11 -trimethyi-3,4-diaza-tricyclo[6.2.1.0° jundeca-
S,8R)-5-C)éCJ1C§2ft'O Xémethyl-l,ll,11-trimethyl-3,4-diaza—

tricyclo[6.271.02 L}%)un’deca-Z(?),3,5-triene; 14.

3-Cyclop rop ZJ@BM@&H?@W}&&E@M-@ ﬁﬁh?ﬂ%o?ﬁf@?c[ogema [c]pyridazine;

pyridazine; and 15.

(1S,8R)-5-Srchmzentymethivhetik L dbstimetydiBytdiagn- 25 tricyclo
[6.2.1.02'7%nd 8%;%'1 4 L%ra%taﬁﬁqlrgptlrelgngf particularly preferred
compounds o0f formila (1) are: Y ’

(1SR 8RS)-px{ A g:Rinetulpiony)-3rsiazartionsip &l ipPadadine;
undeca-2,4,6-triene; WO 2008/003611 PCT/EP2007/056347 -16

(1S,8R)-5{(R& B anmathylmrapybdnd L. 4 A demethy -t diazé ievelo[82)13,5-
.02'7] undeca- 2,4,6-triene; (1 S,8R) '
-5-tert-Butytf§f?f1,11-trunethyl-3,4-di_aza-tricyc|o [6.2.1.027

u nde@'z déq{tgm@&l@rt% IRS%'} -'cﬁég;%’—%ﬁg}imﬂ1WMHdeca—2,4,6wtriene;

-6-methyl-3,4-’diaza-tricyc|o‘?6.2.1.02'7] undeca 5 2,4,6-triene;
10. (18,8R)-1,11,11-Trimethyl-5-(3-methyl-butyl}-3,4-diaza-
tricvclo[6.2.1 0" Tundeca-2,4,6-triene;

11. (18,8R)-5-Isopropyl-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.0"" jundeca-
2,4,6-triene;

12. (1SR,8RS)-5-Cyclopropylmethyl-3,4-diaza-tricyclo[6.2.1.0%" Jundeca-2(7),3,5-

triene;

13, (15,8R)-5-Cyclopropylmethyl-1,11,11-trimethyi-3,4-diaza-
tricycio[6.2. 1.0 Jundeca-2(7),3,5-triene;

14. 3-Cyclopropylmethyl-6,6-dimethyl-6,7-dihydro-5H-cyclopenta[c]pyridazine;
and

15. {15,8R}-5-Cyclopentylmetinyi-1,11,11-trimethyl-3,4-diaza-
tricyclo [6.2.1.02’7}undeca—2,4,6—triene.

Examples of particularly preferred compounds of formula (I) are:

(1SR,8RS}-5-{2,2-Dimethyl-propyl)-3,4-diaza-tricyclo[6.2. 1.0*"|undeca-2,4,6-triene;



3-tert-Butyl-6,6-dimethyl-6,7-dihydro-5H-cyclopenta[c]pyridazine; and (1
S,8R)-1,11,11-Trmethyl-5-(3-methyl-butyl) -3,4-diaza-tricyclo [ 6.2.1.02'7 ]
undeca- 2,4,6-triene. 10 Further preferred examples of the present

Wihvstgsoste (1S,8R)-5-(2,2-Dimethyl-propyl)-6-methyl-3,4-8YHRNTE8347

10

15

20

25

[6.2.1.0 2.7] undeca-2,4,6- triene; -16 -
(1S,8R)-5-(2,2-Dimethyl-propyl)-6-methyl-3,4-diaza-tricyclo[6.2.1.0 2' 2

UNUISHRR Y- 5 6. ArTdimeeti-propyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.0”" Jundeca-
(18,8R)s3=43,3-Dimethyl-butyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.0
2"lundeca- 2,4,6-triene;

(18R, SRS)-Grichu By 11 1ddiedeth gl B dachazavitioyen 672 | 1Rd- 2,4,6-trienc;
undeca-2,4,6-triene; (1 S,SR) -5-tert-Butyl- 11, 11

-diffiéRPRS 45dia2e imustbld-[8 opvl) 02 Hathid sba-Qir 6 ttinke] ¢2.1.0° Jundeca-
R,83)soxteR:Butyl-11,11-dimethyl-3,4-diaza-tricyclo [ 62.1.027]
undeca-2,4,6-triene; 20

(1SR:ARS)E-(2 2iRiststhy/7piopyel L hdiopeihy|Jpdritiaznadrisytio

[6.2.1.027] u ndeca-2,4,6-triene; (1 SR,8RS) - 5-(2,2-Dimethyl-progyl)
-6, 15,8 RtrirhbiHyl 8 metinza-(frioydioy]-Bi1zyl) Bl47diarm boadodt tHndundeca-
(18R,8R{ke-(1-Cyclopropyl-I-methyl-ethyl)-3,4-diaza-tricyclo [6.2.1.0 2'7]
undeca- 25 2,4,6-triene; (1

SR,8RS)-5-Cyclopentylmethyl-3,4-diaza-tricyclo [6.2.1.02']
undeca-2,4,6-triene; WO 2008/003611 PCT/EP2007/056347 -17

(1R,8 BB Prafimetiayprogdf- he predewtimneengios, a-aiaza- tricyclo [
6.2.1.02'7] undeca-2(7),3,5-triene; (1 S,8R) -5-(2,2-Dimethyl-propyl)

-8, 1S8R ririthyRmaterkpaoniby B 8! £ ¢ 2tRZnas e 073, 5 & -tiplecs2,4.6-
(1R:8&):-5-tert-Butyl-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.02'7],undeca
-2(7),3,5- triene; and (1 S,8R) -5-tert-Butyl-8,11,11

-trimethyl3srdiazsiayaloddd 1R dhyngacat % 210 [6.2.1.0 > Jundeca-2,4,6-

triene;

(1S,8R}-5-{3,3-Dimethyl-butyl)-1,11,1 I -trimethyl-3,4-diaza-tricyclo[6.2.1 0% Jundeca-

2,4,6-triene;

(1SR,8RS)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-tricyclo[6.2.1.0"" jundeca-2,4,6-triens;
{15,8R)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-tricyclo[6.2. 1.0%"Jundeca-2,4,6-triene;
{1R,8S)-5-tert-Butyl-11,1 1-dimethyl-3,4-diaza-tricyclo[6.2. 1.0%" Jundeca-2,4,6-triene;

{1SR,8RS)-5-(2,2-Dimethyl-propyl)-11,11-dimethyl-3,4-diaza-
tricyclo[6.2.1 0> |undeca-2,4,6-triene;

(1SR,8RS)-5-(2,2-Dimethyl-propyl)-6,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.0* jundeca-2,4,6-triene;

(1SR,8RS)-5-(1-Cyclopropyl-1-methyl-ethyl)-3,4-diaza-tricyclo[6.2.1.0 *"Jundeca-

2,4,6-triene;

(1SR,8RS)-5-Cyclopentylmethyl-3,4-diaza-tricyclo[6.2.1 0% Jundeca-2,4,6-triene;



triene. 10 Further examples of particularly preferred compounds of
formula (1) are: (1 S,8R)
-5-(2,2-Dimethyl-propyl)-6-methyl-3,4-diaza-tricyclo [6.2.1.0 2'7

W AHIBER391A 6- triene; (I S,SR) -5-(2,2-Dimethyl-propyl) PCT/ER2007/056347
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-6-methyl-3,4-diaza-tricyclo [6.2.1.0 2'7h@ndeca-2,4,6- triene; 15
(1S,8R)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-tricyclo[6.2.1.02,71lundeca-2
4, 6LKighed-(1R-BeypabidreRow)-14 b1 Ldirieey 3 4-diaz-tricyclo

[6. 234,01 7. iR CANId:B-HENS S - (Hene;
SR,8RS)-5-(2,2-Dimethyl-propyl)-11,11-dimethyl-3,4-diaza tricyclo |

A SARLLIR R R o U me e

tric§taeTs. .-i:bﬁ'?fﬂﬁé@‘@égé&ﬁgj@@ﬁ%e; and (I S,8R)
-5-tert-Butyl-8,11,11-trimethyl-3,4-diaza-tricyclo [ 6.2.1.02'7] undeca-2
(7)(3Re8Sidrier Fiutdss kb Forttiecthanbifhdiare-olvsinifouhds buermutar,s,s-
argamohiget of the invention. 25 The preparation of compounds of
formula | of the present invention may be carried out in sequential or

C°”}é%%ggi%lé/;glgﬁgbéoﬂt%%ﬁ}%%?ﬁ%%? iégg-iiﬁﬁﬁg%ﬂ‘zﬁr%ﬁﬂ%@cmzk_l 35

2008 2007/056347 -18 the following Schemes. The ski
recfei®@8 for carrying out the reaction and purification of the resulting

products are known to those persons skilled in the art. The substituents
and indices used in the following description of the processes have the
significance given above unless indicated to the contrary. 5 In general,

comppibls ekivpses afeseadilyraonessibie dydsoatiiest heampbunes of
formula Il with hydrazine: different reaction conditions can be used to

pe r(fl%r @kﬁhﬁ { ggmﬁ%@ﬁ%'ﬂrrﬁﬁﬁi@%@tﬂyi-ggagﬂgathMQMQZéﬁe] undeca-2,4,6-

monphy_drate In toluene in the presence of an acid such as p-toluene
sulfBff¢iacid, (i) heating Il and hydrazine monohydrate in a mixture of
water / acetic acid at reflux temperature, (iii) heating Il and

(1S,8R}-5-(2,2-Dimethyl-propyl)-6-methyl-3,4-diaza-tricyclo[6.2.1.0 *"jundeca-2,4,6-
triene;
(1S5,8R}-5-tert-Butyl-11,11-dimethyl-3,4-diaza-tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

(1R,8S)-5-tert-Butyl-11,1 | -dimethyl-3,4-diaza-tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

(1SR,8RS)-5-(2,2-Dimethyl-propyl)-11,11-dimethyl-3,4-diaza-
tricyclo[6.2.1 0" Jundeca-2,4,6-triene;

(15,8R)-5-(2,2-Dimethvl-propyl)-8,11,1 1-trimethyl-3,4-diaza-
tricyclo{6.2.1 0% Jundeca-2(7),3,5-triene; and

{(15,8R)-5-tert-Butyl-8,11,1 1 -trimethyl-3,4-diaza-tricyclo[6.2.1 0% Jundeca-2(7),3,5-

triene.

Processes for the manufacture of compounds of formula I are an object of the

invention.

The preparation of compounds of formula I of the present invention may be carried

out in sequential or convergent synthetic routes. Syntheses of the invention are shown in
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10 hydrazine monohydrate in a mixture of water / acetic acid at reflux
temperature which is then followed, after work-up, by a basic treatment
with NaOMe in n-butanol at reflux temperature to complete the ring

WQRSSREPeHCtion to pyridazine. The application of the differeBCEFFRRIGAS6347

depends on the respective starting matgmals used and is outlined in the
experimental part. The geometries of the double bond of 15 compounds
tfetypléoWigrbtecBasr Thenkillixtereisedf Brang Angnelgpbaskaation #nsl gouifieation of
MW%E&&M&@W%V&H&U;{&J&M ghinesinombeMasle substituents and

u%?cr%o”at re%c“fo;llll 3’5‘,{5%&&9 Béﬂ'”? Q% ?esé‘e@%ﬁ%%e ied L é‘t@n above

xperimental art orm 5to 8 mem ered rn
esy HfisaredbioissePaRagues of formula Il via a Horner-Wittig reaction
(chapter below) can give rise to isomeric 20 compounds, with the double
bond PhigFBeER iFRBBRE R S Yate hATa A ER AL RS RSB SeRAREOA soppounds of
foertimeihbatkdmidgsusteiiffoidso thestisamedsioan berdirectiyd to perform the

eonYartetoto Py eMPloyingthe raagian Sendiian SR aab@vecomene in the
Scheme 1 WO 2008/003611 P /EP20 /0563 51 81)9 %Rs l}g
N'

P Mo IR ancf’bCl 4 yargzme R 6'“ Oéuc 'R
ﬁ}ﬁ&}ﬁ&}ﬁ‘é‘lﬁ ng @W /Qf..WﬁeCf'@ZetIR?C(l%t reflux temperature,

hydrazine monohydrate in a mixture of water / acetic acid at reflux temperature which is

aﬂd hydrazme
1if) he:atmU II and

then followed, after work-up, by a basic treatment with NaOMe in n-butano! at reflux
temperature to complete the ring closing reaction to pyridazine.

The application of the different conditions depends on the respective starting materials
used and is outlined in the experimental part. The geometries of the double bond of
compounds of type II can be E or Z, or mixtures of E and Z. Independent of the double
bond geometry, they can be converted to I by choosing the most appropriate reaction
conditions outlined above, and as exemplified in the experimental part.

In cases were R1 and R2 form 5 to 8 membered rings, the synthesis of these analogues of
formula II via a Horner-Wittig reaction (chapter below) can give rise to isomeric
compounds, with the double bond migrated into the ring system, and as exempiified in
formula I1a for the 7 membered ring system. Also these isomers can be directly converted
to II by employing the reaction conditions outlined above.

Scheme ]
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The compound of type I, employed in scheme 1 as starting materials, can
be prepared as summarized in scheme 2: Thus, on reacting a
1,2-diketone of formula Ill with a phospohonate of formula IV in. a

5
WA mons (or Wittig-Horner) reaction, this gives rise I &OHPSUREE

of formula Il. The conditions that can bd%sed are, e.g.: potassium
tert-butoxide as a base in tert-butanol as solvent under reflux conditions.
Depending on the starting material, double bond migration can occ
were possible,

$i S shown in formula Ila for compounds were R}, Rzkﬁ)rm .
Wﬁn nd as exemplified in the experimental gar. Q%h\egR
Z orj

a 7 membe r
double bond geomgtries of the coRysBEAES of formula Il can be Ef

mixture qof & an6 Z depending omrtheRE-R2-R3, R4 groups. Iq}ﬁang/?‘f
cases only one isomer (the thermodynamically more stable Bisomel) is
predominantly fasmed. In cases were mixtures are obtained these ¢gn be
separated by chromatography or used as mixtures in the ring forming

reaction. The steggochemistry of the double bond can be assigned by 15

NMR for the compounds ,of formulgdte@xperipental part). Instead of a
phopR &J@ﬁ#)ﬁt is also posgble’&e a corresponding

alphaz5 10 ke ne a alogue and performing a Reformatsky reaction
follot &terelithination (for an example of this type of reaction:
Huang,d7 Chem. Soc., Perkin Trans. 1, 1989, 2397). For compounds of

formula 11l that are not symmetric, compounds of formula Il are 20 directly

obtained in c4%8% where the Cb carbonyl group is more reactive then Ca

carbonyl. In cases were the two carbonyl groups can react, mixtures can

g, OBARIBEHn IvhiGhRaN, RepieRaAr AladHe T ANAIOGHaRIM AN NFACBESREbared as

further ac%ordin ly. WO 2008/003611 PCTIEP2007/056347 20 _In

sumimarize: SC & Al . . .

cases were the Ca carbonyl group is the more reactive in regard to the
rner-Emmons (or. Wittig-Horner) reaction -.compounds of formula Il .

b BTSN 14 SV HISIugE LA e A AR HRsE) Tormula IV in o

oy mierasciRs iV KEEF oD orrroas: SHVEIPESTEEe dxgaiprounds of formula IL.

ghasemdifodiolianalope asctbaBoegkmansiuAmrGhenxidses.a b6y tert-butanol

%?%%ivélp%ﬁagmyaﬁm%yxaitgsﬂprﬁ@ﬁm&oa@u@bﬁ e ¥R keldle bond

cleavage; or aIt-ernativeI?/' Q{% reducHon of Ca roup to

MFSQ H STt (55 OWTI 111 Grmuﬁtalrﬁoéy c%mp unds were R1, R2

form a 7 membered ring, and as exemplified in the experimental part.

le, as s

The double bond geometries of the compounds of formula II can be E, Z or a mixture of E
and Z depending on the R1, R2; R3, R4 groups. In many cases only one isomer (the
thermodynamically more stable E isomer) is predominantly formed. In cases were
mixtures are obtained these can be separated by chromatography or used as mixtures in
the ring forming reaction. The stereochemistry of the double bond can be assigned by
NMR for the compounds of formula Il (experimental part). Instead of a phophonate of
type IV it is also possible to use a corresponding alpha-halo ketone analogue and
performing a Reformatsky reaction followed by water elimination (for an example of this
type of reaction: Huang, J. Chem. Soc., Perkin Trans. 1, 1989, 2397,

For compounds of formula I1I that are not symmetric, compounds of formula IT are
directly obtained in cases where the Cb carbonyl group is more reactive then Ca carbonyl.
In cases were the two carbonyl groups can react, mixtures can be obtained, which can be
separated by chromatography and processed further accordingiy.
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example, as a t-butyl-dimethyl-silyl ether (for an example: Boeckman, J.
Am. Chem. Soc., 1986, 5549), performing then the Horner-Wittig reaction
at Cb, de-protection and final oxidation of hydroxy back to carbonyl -

WQSME0R8idxample, the Swern oxidation 10 conditions (for & EXRERIPIEWE47

the reaction: Albright, J. Org. Chem., 1965.30, 1107). Scheme 2 R R3
R',,Cb.00\R44 R ~Cb, ~R tbutanof C + O, P KOtbu, a R O 0 Reflux

R1¢@8s @de the) QagaibpmyiBocipiHES M8CE R3RE RIVBBAC kg Hoher Gmmons
Rt Rt D10rnkd) @4RIIR 7 cnbOutMap AdkirliaM ¢t QEIEB&)&BEE‘J@ed via several routes,

1.2-diketones lIf ysge {ﬂeseae&%ﬁln i ither semmer %Wgaa%}mm for

lit€rature o can be prepared by combjnation’of methods k own.in the art.

FERLen ABBRGHaALr faRIaRITY e BT oun ATt ATt oF 6 5549),
carfireripgeparedVbiigtHodoet peadedures. Bin éxldemsié dplepakitg cleavage; or
@Q@?ﬂmgs W cenmistpnf ofrerémentaiangllgrlbphospaniagihalimativtiion, for

{)%g%'tgs%te%%ﬁﬁ%aﬁg Jayfyé!ﬁ@% i, LHR A8 solvanhal -7 8Gadem. Soc.,

quent reaction wit Icarb xylate to give IV AI ernatively,

iy R OSIERT S RO By O BRecton and fna
eradtitm of hydroxry back to carbonyl - using, for example, the Swern oxidation

conditions (for an example of the reaction: Albright, J. Org. Chem., 1965 30, 1107).

Scheme 2
R’ R’
Rz\. Cb‘,O {l.)\ )YRz; R?"\\ Cb)\mn/R‘i
é"L + O,i‘ﬁ KOtbu, t-buta_ioi g
R O ] 0O O Reflux R1/C::O ©
(1) (V) (1)
I n-BuLi, THF, -78C R®
3

! j Alkyl |
SOy
! hig

O (lta)
Alkyt, Me or Ethyl

The 1,2-diketones IIT used in scheme II are either commercial, known in the literature or

can be prepared by combination of methods known in the art.

The phophonates of formula IV are either known in the literature ore can be
prepared by standard procedures. An example of preparing compounds IV consists of
treatment of an alkyl-phosponic acid dimethyl ester with a base such as N-butyllithium, in
THEF as solvent at -78°C and subsequent reaction with an alkyl carboxylate to give IV.
Alternatively, methyl-phosphonic acid dimethyl ester {(R3=H) can be used in the reaction,
with an subsequent alkylation step to infroduce R3 - reacting IV (R=H) with an akylating
reagent (R3-hal) in the presence of a base such as potassium t-butoxide or N-butyllithium



20 with an subsequent alkylation step to introduce R3 - reacting IV (R=H)
with an akylating reagent (R3-hal) in the presence of a base such as
potassium t-butoxide or N-butyllithium WO 2008/003611

W opsifsshh7/056347 -21 or potassium carbonate (for an &GS /056347
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reaction: B. Kirschberger, Synthesis, 1986, 11, 926). Alternative ways to
prepare compounds of formula Il consists of reaction a ketone of formula
VrVAgReBRED Sares Bt foh ataaupiagespditty tes chdriscBbamger rSxptioniaal$ss, 11,
besh achieved in analogy to a method described by Mukaiyama (J. Am.

Chem. Soc., 1974, 96, 7503) via a cross aldol reaction, reacting V, via its

pre- fq&mﬁaﬁwlﬁa@lt@tﬁl@pawi%@pwﬁmlmmﬁnﬂh of formistaolMedbtibe a ketone of
@5%%&0%% a&l‘f‘%(&? [‘EC&J %}Ig%ufg ’gtvgc!: ?‘JEE g)eg'éi'gerr%gcgq ?&Ehpealcttﬁn can be

primary couplin ct. Com OU ds VI are e| er commercial avallal

aféiafa%a?@aiﬁ?ahéﬁoag S 8@&?&?.%@6%?%%&%@%9@@ fism 1974, 96,
16030 rvéssporrdia celdelt hpd dkistonesa ciing Se0ZeoNidatiof(foed ditdranmeether, with a
@(Xﬂﬂ?’pl@ﬂfo@l JgsbbmidRteveyalies p1&8icel6f &%ﬁinpfeﬁ@&l@mﬁ%@e IT after
ié%% ‘igvéﬁer%%‘&%‘%ﬁg&%&%ﬁéﬂ@p@onMﬂE”V?%%g%%%f Ocommercial

cheme 3R -
Gre(\}fjrf‘l?}?f“(‘?l)”iélﬁ?%e&h 8y etesFHB o MRp i dfiegpture. e.g. from
mmlrsmdm@ witthot Eornmeeatid] Sdescariiéatiim thiotire Haemrtiter esampte: K.C. Joshi,
pieRaseriey applying kposyndarecesuiph. Aalfukhenaltaiaativewayidaron (for an

RESRAE. (fplﬁl‘gt%%régj, efggr@ggq I |§59utllned in scheme 4: It consists to

react 1,4-di formula Vil 'with hydrazine under conditions
discussed 20 above to give the dihydropyridazines of formula VIII (one of
several possible isomeric

Scheme 3

;UM
O—0)
i (=
+
I
e
v
-
¥
x}f\J
/
—Ocr
%?‘—
A

(V) V1) (I
R® means hydrogen

The compounds of formuila V are either commercial, described m the literature or can be

prepared by applying known procedures.

An further alternative way to prepare compounds of formula I is outlined in scheme 4: It
consists to react 1,4-diketones of formula VII with hydrazine under conditions discussed
above 10 give the dihydropyridazines of formula VIII {one of several possible isomeric
forms drawn).These can then be aromatized with, for example, Pd on charcoal or another
oxidation reagent such as Br; (for analogues procedures: Baumgarten, J. Am. Chem. Soc.
1958, 80, 6609) to give compounds of formuia I. The 1,4 diketones of formula VII are
widely used synthetic building blocks and numerous methods for their preparation are
known in the hierature (for example: Corey ]. Am. Chem. Soc. 1969, 91, 4926; Katritzky,
J. Org. Chem. 1991, 56, 6917). A more recent example to prepare these compounds is to
use the procedure published by A. Baba (J. Org. Chem, 1997, 62, 8282}: It consists to react



forms drawn).These can then be aromatized with, for example, Pd on

charcoal or another oxidation reagent such as Br2 (for analogues

procedures: Baumgarten, J. Am. Chem. Soc. 1958, 80, 6609) to give

WORIIBO0Ids of formula |. The 1,4 diketones of formula VII afRCHAFRRAP ka4’

synthetic building blocks and numerousamethods for their preparation are

25 known in the literature (for example: Corey J. Am. Chem. Soc. 1969,

Ukto4RAG vidatritrlopnEreeg 1€ Hemon o8 691 Phokimorishrdeeaipha-halo keione

%Hl@l@g&mﬁemémﬁmamﬁﬁmﬂzm(mﬁﬁmmmcedure published

by A. Baba (J. Org. Chem, 1997, 62, 8282): It consists to react WO

2008/003611 PCT/EP2007/056347 -22 ketone V, via prior conversion to

the corresponding tin enolate, with the alpha-halo ketone IX in the

%r§l cg of catalytic amounts of ZnC12 (Scheme 4). Scheme 4 JIR R3
tRARZR\R4 X'/R4lall C,101-~"lllal-~"ObR 'O R1C,N,NH

RIC'NN H (VII)g¥lil) 1 t2R R\Cb R4 RJC,0 + hal(O (V) IX & hal

means Cl, Br or I A prefejred procesés for the prepfration of a cdmpound

of formuIaRRSCb R R\Cb X R R2\Cb/ R
[, I [
C.:;_- O —i a —_— a
RV O R’/C\Q/ " RV N7
VI
Vi (Vi) 0

!

3

RN R
C 4
o+ R
/CQ_\O hal
H .
R o
) X
5 hal means Cl, Br or |

A preferred process for the preparation of a compound of formula

R3

RZ\\ cb,’zH/ R4
|

16
AN

comprises the reaction of a compound according to formula

10
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R'~, b R4 Ca R'C~, NN (I) comprises the reaction of a compound
according to formula R3 R2 4 \Cb. R R~ C\O O 10 (IlI) WO 2008/003611
PCT/EP2007/056347 -23 with hydrazine in order to obtain a compound

WaaesFEH6 o formula I; wherein R1 to Ware defined as befd?€XI7EFa007/056347

compounds of formula | described abavgdor use as therapeutically active
substance are a further object of the invention. 5 Also an object of the
priék dmdiarianioardes oorhpot adeapaisstriserdaovd domthe Lpreparation
of medicaments for the prophylaxis and therapy of illnesses which are
cdused Hydarteisiasdasibtbstavith the enzyme | Ibeta-hydroxysteroid
dehydrogenasel (11bHSD1). Likewise an object of the invention are

pharm@%ﬁ%&%@@pﬁj%a&@%&H%@tgaao&@fspmggyﬂf& %U%%JQ{
éﬁl}‘ﬁesmbed bove ag)d athe réapeutlcadl{%lnert carrier. A further pre erred

BATHEA léeblo LEHCHVEATET e use of a compound of the
formula | as described above for the preparation of medicaments for the

treatriEARBAPISHSH RIS BTARISEHAY) Biscomypeatitintifssrabed above for the

gyshipisieinisEntsdichypari€nstan pﬁﬁﬂﬁlﬂuﬂﬁ&‘rﬂrﬁf@ﬁﬂdd&mﬁsﬁé&&@ﬁ@i are caused
O’HPOU e(ljs acearding g, formuia 1 as, dgser! Eﬂo%%t%?& &0 éh
ration o icaments for the treatm prop y of di asbetes
b%ﬁDA)further object of the present |nvent|on comprises a compound
accordlng to formula | as described above, when manufactured according
to any.wwief thedesoridbd invention are pharmacentical compositions comprising a

compound of the formula I as described above and a therapeutically inert carrier.

A further preferred embodiment of the present invention is the use of a compound
of the formula I as described above for the preparation of medicaments for the treatment

and prophylaxis of diabetes, obesity, eating disorders, dyslipidemiae and hypertension.

Particularly preferred is the use of a compound according to formula [ as described
above for the preparation of medicaments for the treatment and prophylaxis of diabetes

Type I

A further object of the present invention comprises a compound according to
formula I as described above, when manufactured according to any one of the described

Processes.

Also an object of the invention is a method for the treatment and prophylaxis of
diabetes, obesity, eating disorders, dyslipidemiae and hypertension, which method
comprises administering an effective amount of a compound of formula I as described

above.

Particularly preferred is a method for the treatment and prophylaxis of diabetes Type
II, which method comprises administering an effective amount of a compound according

fo formula I as described above.



processes. 20 Also an object of the invention is a method for the treatment
and prophylaxis of diabetes, obesity, eating disorders, dyslipidemiae and
hypertension, which method comprises administering an effective amount

WORNEBIMIAUNd of formula | as described above. Particularlypr&feted?re 347
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method for the treatment and prophylaxisief diabetes Type 25 II, which
method comprises administering an effective amount of a compound
according to formula | as described above. WO 2008/003611
PCT/EP2007/056347 -24 Assay Procedures Transient expression and
partial Purification: The cDNA engsdinBrthedumran llbeta-HSDI protein
was cloned into the expression 5 vector pcDNAS3 (Stratagene). This

eensiustiorasiailmaorriler Qeremait et al.; J Biol Chem.,1999, Vol.
274 Issue 40, 28762-28770) was used to transiently express the protein

HEB@S CISEJL%}Q%T%Q Meﬁlggzl‘é%:% ﬁ%%&ﬂb%gs'réig{@c{]% il eXPression
USSE

miley, Nairn, (19 )usmg Ilpofectamlne 48h after

HesiRTRION AR (S FHAEeIrAshBN wﬁé%%&rﬁ RedetsPas ieh st et ol J Biol
oulerebSaling) 270, 1svadume sf aB L EUS) ensianeih rb&ﬁﬁs&ﬂlycdxmas thfe protein

'C X gllbllg %E@ Tn W%?E’]iﬁ IH@MYEQ&I' hbri éﬁﬂmﬂ M%ﬂﬁ,@, Russell,

e cells were | yse otte omogenization (20 strokes

Ms@lﬂ%“ﬁbrﬁeg@r?&f’é)vwg 6‘5?@&%’{‘%1 t }ééﬁﬁfaﬁfﬁnei@@)@%mﬂ wgte washed
&O@ee@tm&d@l@rwsamsbpﬂas@m&aeatsﬁugaporb(lpmjmmeao@gi 4@pension in

icrosomal fractl t fi
}ﬁgrg ;pli"@gﬂB 5 rcéjsu\gﬁla peﬁe s resuspe %B ﬂ%%@stﬁgg?e %&) er NaCl)
eommidss 6He7c51181wﬂm Rt Ay 1Rorchearesyantiate @EntHRkgatiothe resulting
waﬁdﬁﬁeet%slébﬁl&@cgulurﬂganeﬂebﬁmaw nEpiheutpiefaseImEdEactian dased by a

R S I
2thighespegnia wuriStgatpndéd féﬁtﬁéﬁé@é@ﬁ%ﬁp@ﬁm@gmﬂ&ﬁ yvas resuspended in

|R8}§gg|§@fe\9’%§1|§9 o gstablishisellines sialhobXxaiessingrifidugation was
32823'1:2& B’H‘?ﬂ?/esgjitmgzgﬁ tcc%llista%eﬁr}eg %aengggégomal fraction was again taken up into

storage buffer and aliquots were kept frozen in liquid Nitrogen until use.

Generation of stable cell lines expressing 11beta-HSD1:

The same construct used for transient expression of human 11beta-HSD1 was also used to
establish cell lines stably expressing the protein. Briefly, (HEK293) cells were transfected
with 11beta-HSDI construct using the lipofectamine reagent (Gibco BRL) according to the
manufacturer’s instruction. Two days after transfection, geneticin selection (0.8 mg/ml)
was initiated and several stable clones were isolated. One clone was further used for

pharmacological characterization.

Microsome Assay

Microsomes isolated from HEK293 cells transiently expressing human 11beta-HSD1 {for
details see above) were incubated in assay buffer (100 mM NaCl; 1mM EDTA; 1mM
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with lIbeta-HSDI construct using the lipofectamine reagent (Gibco BRL)
according to the manufacturer's instruction. Two days after transfection,
geneticin selection (0.8 mg/ml) was initiated and several stable clones

WO HS{FIed. One clone was further used for 25 pharmacdl6g{ERpL07/056347

characterization. Microsome Assay Micmgsomes isolated from HEK293
cells transiently expressing human libeta-HSDI (for details see above)
Weigtintuddtddeinlagshyriddferctoed AMmMNdCTrEnpi EBTAotise/§®200nM and

200810936 M RCIER 2007 R34 cotedn A RAnl BV MG 2 QdMMter 60 min, of
Sucrose; 20 mM T-%S pH 7.4, Cortlsogg 50-200nM and NADPH Im

1BGRRAEPYfth difre e AtBn SERFIARTSY OF (B R ces > AREY WP gdiion of
itheuibhflntatC3nteibwhssayl wib stdppeddynheblivgiteBOGCdGcedim) thischssay was

%@HH{H&I‘ Oﬁsﬁ‘ﬂge ith@HH{nﬁ?{ﬁﬁP%ngiél Uﬁﬁsl%g%@%&ﬂéo@‘a@é&lon kit

produce in this assay was 5 detérmined using a commergial E’%val able,

EPISHbBLRERY AstisbEtiEte Hioh Kt REBGEeghEyPAEEAS DEdgRe o values: es.
lihdaibitoranwetierciravadtie irep-byuittene ICSOualuess 808p rédecdncentration
at which the production of cortisol was 50% reduced. In this test preferred

qgr&aw&@qﬁé&l@a%mgﬁaay%a&ﬂ@@@ yadue s el awsh0Q0.BM IARIe000 nM;

preferre compounds elC al b% J@ IQM IXI/P referr
SR e CPD Yo el 100 . P! BrEfr St omoouncs
rhnaaé@@métl@ﬁbdpmiﬁmﬁltors in intact cells HEK293 cells stably
expressing human 1lbeta-HSDI (see above) were cultivated in 96 well
plates in DMEM. First inhibitors and 15 60 min later Cortisone was added
to the cells. After 60 min of incubation at 37C in a 5% C02 atmosphere

Redhefthgsmedium was removed and the conversion from Cortisone to
Cortisol was measured using a commercially available ELISA kit

(Ristibyted BY S8 Qe8I NG %”'éﬂ 092%&% eﬂ??téﬂifhé%é%‘% B8ng human

assay using representatlve com ounas O vention as
daRmvolHaaL descstRaney mqwe:véumwﬁ gratsievatl adeies BoedHaY ik lfﬁ@nhlbﬂors and
BICHESAME ASHAYHSIRGs' efiesen it mpeunts:of Hiennvenidont 37°C in a 5%

CO2 atmosphere part of the medium was removed and the conversion from Cortisone to
Cortisol was measured using a commercially available ELISA kit (Distributed by Assay

Design, Inc.).

Results obtained in the microsome assay using representative compounds of the

invention as the test compounds are shown in the following table:

Results obtained in the microsome assay using representative compounds of the invention

as the test compounds are shown in the following table:

Compound h 11-beta-FSD 1
[Cs0 (nM)

Example 1 6

Example 3 14




as the test compounds are shown in the following table: Compound h
11-beta-HSD 1 ICso (hM) Example 1 6 Example 3 14 WO 2008/003611
PCT/EP2007/056347 -26 Compounds as described above have IC50

wgahggsmelow 1000 nM; preferred compounds have IC50 vRGEETRRIHS6347
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100 nM. More preferred compounds hayg LCso values below 10 nM.
These results have been obtained by using the foregoing test. The
compdumgswidosmnddectibathiivek pharlQacedticalylasddftabld; satieraed

%éﬁ%ﬁuédmmés%%aésmagmmﬁmﬁ mf,igr%@%&fp@naamg&%@mmes |

reparations). The pharmaceutical preparations can be administere
gﬁ@méﬂy%u Shats wEl a5 heethedtemsd driabradbefmres e,

dragees, hard and soft gelatin capsules, solutions, emulsions or
suspé}miompmashlllgf@r@ﬂam&}ﬂminpmcgnmyﬁy ocagutdlly seétgand esters
e 1Ml SHRARSHIES) e HoWaNEk0% FaliRncRealsade). The

effected parentally, such as 10 intramuscularly or intravenously fe.g. in the

RORHRIRBeA o SO F2R RS empBReL BYTRHTis R As Sty (¢ n the form
phaishaceutied/ytdeseptapie daltd antlsedteekttampeiprosdssedswithulsions or

; ped paceen : B ;
SpaGan R RAADGEANE A pa g, B0

EBPROFIARN o HYRISEVES fHEtistretien SeiupltoRG ¢ Ercted Sarerially cafhes
isesh ineexamp ertasydlossien agjivanrtfofer talddéstickiaghesand hard
gelatin capsules. Suitable adjuvants for soft gelatin capsules, are, for

exampig, kIR BHS WANES afdtB 38 RineRNELSHEIRRERD @PM UaIEnd esters
polyols, etc. Suitable adjuvants f? the production of solution$ and Syé?@ﬁe
C.

578 PO AT R T BRI UIS SRR A BB A& SRR BHICALE
20c8uitabletdhivantsfedinjeletiodrsptations kee! felatranmpiBewarestose, corn

Acainals apalvelss alyraioliegeiable Qils, gl Ruiableadiuvamtafample, as

suppositories are, for example, natural or hardened oils,
such adjuvants for tablets, dragées and hard gelatin capsules.
Suitable adjuvants for soft gelatin capsules, are, for example, vegetable oils, waxes,

fats, semi-solid substances and liquid polyols, etc.

Suitable adjuvants for the production of solutions and syrups are, for example, water,

polyols, saccharose, invert sugar, glucose, eic.

Suitable adjuvants for injection solutions are, for example, water, alcohols, polyols,

glycerol, vegetable oils, etc.

Suitable adjuvants for suppositories are, for example, natural or hardened oils,

waxes, fats, semi-solid or liquid polyols, etc.

Moreover, the pharmaceutical preparations can contain preservafives, solubilizers,
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agenis or

antioxidants. They can also contain still other therapeutically vaiuable substances.

In accordance with the invention the compounds of formula I and their

pharmaceutically acceptable salts can be used for the prophylaxis and treatment of
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waxes, fats, semi-solid or liquid polyols, etc. Moreover, the pharmaceutical
preparations can contain preservatives, solubilizers, 25
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers,

WRMEBAEYS, colorants, flavorants, salts for varying the osnitit/Hreg(§ae347

buffers, masking agents or antioxidantg7T-hey can also contain still other
therapeutically valuable substances. In accordance with the invention the
eohipbuerddiotdesriiarl diseases. Wiehetpharnsh feliticand accoptiaple ssting digarders

beiuseddorithedataphyiarisprnovieaimentolWa, 200800364 Kitted to the
P%Tl P20071056347 -27 arthritis cardiO\iascuIar[jise ses, di?beth,
Fé g} a. mt?x Ta

SSRRIRR QT BURE His8iGerl SSRT InESIEy, TreiS&ige
sdmivétyainowkidaiimitssagrofiboot Bdumsgtddfing deokihbodydivighhipreferably
IeMRRIR ﬁ%‘%ﬂ: igalar,cR8e (4R 9f . s8h Q'@kided into
g%ggitn@gg%()%@ d Iy%agf Qfea%oét%.l m%%()g})ﬁrgn%&é?kg t}):)ody
RS BreToPI LS00 0 LoHR S8 G ek B e G [ BT
geoimbpempersers), Hividletdntoeprefalediyhat3tindividubirdogees; avighcan be
cARLRASIBLIk EXaNPIE, of thesameamounts, should be appropriate. It

will, however, be clear that the upper limit given above can be exceeded
when this is shqwn to.be indicated, The invention is illustrated herginafter
oy Exali e e A e i Y RS s o
FRRERP2007/056347 -28- Examples Example 1:
3-(2,2-Dimethyl-propyl)-5,6,7,8,9,10-hexahydro-cycloocta[c]pyridazine
Step AJ: (4,4-Dimethyl-2-oxo-pentyl)-phosphonic acid dimethyl ester 5 A
solution of methyl-phosphonic acid dimethyl ester (9.53 g) in THE (50 mL)
under an argon atmosphere was cooled to -65C and treated dropwise
with 48 mL of a 1.6 M solution of N-butyllithium in hexane keeping the
temperature of the reaction mixture below -65C. After stirring for 15
minutes 3,3-dimethyl-butyric acid methyl ester (5 gin 5 ml THF) were
added slowly and the mixture was stirred for 30 minutes (temperature



10 below -65C). The reaction mixture was allowed to warm to 0C,
guenched with IN aqueous HCI, and then partitioned between ACOEt and
water. The layers were separated, the organic layer was washed with

WR AN/ over MgSO4, filtered and evaporated to give PCI/EP2067/056347

10

i5

20

25

30

4,4-dimethyl-2-oxo-pentyl) -phosphonic 2gid dimethyl ester (9.21 g) as a
light yellow liquid that was used in the next reaction without further
purification, MS (ESI): 223.2 (MH+). 15 Step B]:
(2)-2-(4,4-Dimethyl-2-oxo-pentyl)-cyclooct-2-enone A solution of
potassium tert-butoxide (0.192 g) in terttutaniek (10 mL) under an argon
atmosphere was treated at 50 C with

D e e T

for 12 h under_an argon atmosphere The reaction mixture was partitioned
SBeBtwed A HRIBIHHT ACSERSHE RPN 2 RS Shueous

layer extracted twice with AcOEt. The combined organic layers were

viesstiadoR ith Wbt RSP ORT 191 SR vk s APd efaifor B (P Orme,) under an
regichuetwaspurtified toltdsie efiftireaid graphly dheptane/itic @EtLEO%L .toM

%é%ﬁ&e 9%\1@ &é Mﬁﬂﬂm&éﬁx{a&(@e@n@eﬂwrﬁye@eﬂe& 2FENORRILA R hire

l Y ): 237.0 ( 2
R ?ép“ﬁgéfgﬁ?sw%eﬁévﬁ;'éi% BT EBSA: ocid AL
Eﬂﬁéﬁrf@r Ed(%l%"ri)#ﬁ { %%ﬁ%t%ﬁﬁ%ﬁ%%@ ?@H&’ﬁ teperapre
ihabtharsoP ()6 Th wasitreateduat R withwadterdronmd) P My draginbed with 1N

Wd@eﬂ%%ﬂ |ﬂ:ﬁrﬁ@l&fe@i§‘e‘cﬁ@% @@Eﬂ)amatﬁa? MHX e RerEheParated,
hcﬁe ot amc flux for 12(!?%%” 9—?‘ %%[,n Tie téj“[&ecgé C)f"ﬂ-{eredrgr?‘& tlv%%orated to give

mixtu WaS al‘tl ione ween water an he comb

Shdodiretyirs WerBsREbhERPIRRY DI Bt S Belight yellow liquid
Nz S@ufida ret amekt esagpioratatholih Gwtsid perifastjpuriliésl (B§Hiazds.2 (MH™).
chromatography (heptane/AcOEt 100% to WO 2008/003611

R IER 2202/056 32ime29185%xptpgityd) -cyclooct-2-enone
3-(2,2-dimethyl-propyl)-5,6,7,8,9,10-hexahydro-cycloocta[c]pyridazine,

(8. Q8inas prramaipheusudiie50lid MBS ba3ad (M) bhtthen argon
:9:1:}}8 %S&Q@&XX?J&?W%ﬂtﬁ‘?ﬁ%@ﬂ&iﬂy‘?@%‘%é‘nr?lt)eBﬁd“ﬂ:k‘iSncf‘J acid
&efrs ifééﬁte (@3 Bty RSRSIANT-3 A el e iRt S8 BTyt g heated

2 refltrichor 12 b under an argon atmosphere The reaction mixture was partitioned
between water and AcOEt, the layers were separated, the aqueous laver extracted twice with
AcQEt. The combined organic layers were washed with water, dried over Na,SQO,, filtered
and evaporated. The residue was purified by flash chromatography (heptane/AcOEt 100%
to 95%) to give (Z)-2-(4,4-dimethyl-2-oxo-pentyl}-cyclooct-2-enone (0.076 g) as a light
yeliow oil. MS (ESI): 237.0 (MH™M).

Step C}:  3-(2,2-Dimethyl-propyl}-5,6,7,8,9,10-hexahydro-cycloocta[c]pyridazine

(i) A solution of (Z)-2-(4,4-Dimethyi-2-oxo-pentyl)-cyclooct-2-enone {0.07 g) in ethanol
(6 ml) was treated at RT with water {1.5ml), hydrazine monohydrate {0.07ml) and acetic
acid (1.5 ml}, and the mixture was then heated to reflux for 12 h (oil bath temperature:
105 °C}. The reaction mixture was partitioned between water and AcOFEt. The combined
organic layers were washed with 2M aqueous KHCO:s, dried over Na;SQ,, filtered and
evaporated. The residue was purified by flash chromatography (heptane/AcOEt 100% to
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light-yellow solid. MS (ESI): 217.2 (MH+). Prepared from bicyclo [2.2. 1]
heptan-2,3-dione, (4,4-dimethyl-2-oxo-pentyl)-phosphonic acid dimethyl
ester, hydrazine monohydrate. Example 3:

WQUZUS{8436112 2-Dimethyl-propyl)-1, 11, 11-trimethyl-3,4-diaza tFEJEB 071056347

6.2.1.02' ] undeca-2,4,6-triene 10 light-y@8llew solid. MS (ESI): 258.9

(MH+). Prepared from(1S,4R)-1,7,7-trimethyl-
SepletZive A rabmethylqerryl (8- Gt Ry drgesis Hos HoS|IEARzIne,
aoidigipy et sesiephbysretziractiondsyd@site 2 Exaie .
(IS,8R)-5-tert-Butyl-1,11,1 1-trimethyl-3,4-diaza- tricyclo[6.2. 1.02'7 ]
pRARSAcEbEdseNB SvMSHiEDiR44 & dMin) tightayeliew, erysialline Splid.
Prepared from (IS,4R) - 1,7,7-trimethyl- bicyclo[2.2.1]heptane-2,3-dione,

E%ér@mthyl 2-9Xg; mml)snhqsmetﬁﬂ@wmestﬁyuﬁﬁaﬁuwmmoz " lundeca-
? %”é rate Example 5:
%] imethyl-propyl)-6,6-dimethyl-6,7-dihydro-5H- cyclopenta [ c]

Yosalns 39&8%1%‘@%ﬁvﬁ@»fﬁ%"p%%%éd(%'ml L8032 HOMn-2,3-dione,

(A,Mrﬁ@myﬁmmmkm%weﬁ@%w%&mé%%%f&%w@vdraw

monohydrate. Example 6:

ESRIBRS)-5- (2 BRI promenslprapyil 3 4 lold A5rpay g - diaza-

6:25LI0R 2.1 10teede A B4faierien25 light-yellow oil. MS (ESI): 297.1 (MH+)
. Prepared from bicyclo [2.2.1 ] heptane-2,3-dione,

( L Adrtnaing: Wm@aomsm?m ;—ggd&mmﬁt% Jhydraziagy!-
acﬁg?{%g'{glggegt@e |me yI prop e'ﬁf?ﬁegthf/égi @ﬁgy gzﬁ%ftﬁ%@? % %lmezhyl
23?‘? 6%%‘12 PeRfEHE End
~(2,2- f(; é rQPyeS-methil-aiddingestigyelo [6.2.1.0 5 27)

14,6- tr mission ‘of éompound of example 6 to preparative
m@oiﬁslﬂgoa M%&tﬂw%ﬁ@ﬁﬁalpak AD, with 5% isopropanol/heptane

as eluant gave the two enantiomers, in
MS (EI}: 244.3 (M"), light-vellow crystalline solid. Prepared from (15,4R)-1,7,7-trimethyl-

bicyclo[2.2.1]heptane-2,3-dione, (3,3-dimethyl-2-oxo-butyl)-phosphonic acid dimethyl

ester, hydrazine monohydrate.

Example 5 3-(2,2-Dimethyl-propyl)-6,6-dimethyl-6,7-dihydro-5H-
cyclopentalc]pyridazine

off-white solid. MS (ESI): 219.3 (MHT). Prepared from 4,4-dimethyl-cyclopentane-1,2-
dione, (4,4-dimethyl-2-oxo-pentyl)-phosphonic acid dimethyl ester, hydrazine

monohydrate,

Example 6: (1SR,8RS)-5-(2,2-Dimethyl-propyl)-6-methyl-3,4-diaza-
tricycio[ﬁ.z.1.02’7]undeca~2,4,6-tﬁene

light-vellow oil. MS (ESI): 297.1 {MH"). Prepared from bicyclo[2.2.1]heptane-2,3-dione,
(1,4,4-trimethyl-2-oxo-pentyl }-phosphonic acid diethyl ester, hydrazine monohydrate.
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optically pure form. Off-white solids. Example 7:
3-tert-Butyl-6,6-dimethyl-6,7-dihydro-5H-cyclopenta[c]pyridazine 10 white
crystalline solid. MS (ESI): 205.0 (MH"). Prepared from

W08 Hy |-cyclopentane- 1,2-dione, PCT/EP2007/056347

(3,3-dimethyl-2-oxo-butyl)-phosphonic-&fid dimethyl ester, hydrazine
monohydrate. Example 8:
(1SR,8RS)-5-(3-Methyl-butyl)-3,4-diaza-tricyclo[6.2.1.02'7)undeca-
2(7),3,5-triene 15 yellow solid. MS (ESI): 217.4 (MH"). Prepared from

g qg%gbl]heptane -2,3-dione, (5- methyl-2-oxo-hexyl)-phosphonic acid
imethyl ester, hydrazine monohydrate. Example 9:

(%f@aﬁ&ﬁféi Exmﬂr&uiylpsmd)aaanmypmﬁﬁ&lﬁai;&ﬁagmndﬁfmazﬁ |Gridiene, 4 6-
t
EE*S%V RN s enn N B i b B e

Jterdenpdazfnaiztemonohydrate. Example 10:
(1S,8R)-1,11,11-Trimethyl-5-(3-methyl-butyl)-3,4-diaza- tricyclo [

gu%missm @deca%gﬁﬂh OV% Elg)ﬁx ?gé%rMée(éﬁ}: %E a% @4!’;5%’1 column

repared from met clo[2.2. 1] heptahe-2,3-dione,,

SRR 0k, O EINEP A SRR EaERdpe DR RARIARE™
noively dratdoBERadfprettite solids.

,8R)-5-Isopropyl-1,11,11-trimethyl-3,4- trlc 0[6.2.

R G S R T
crystalline solid. MS (ESI): 231.0 (MH"). Prepared from

(84 Rystailizetsiotidthdh BiSHeR> O(M Heptispaped-tfsnd,4-dimethyl-cyclopentane-
B8y 3; oxRrubd-phesphepicsridRisnet Aylesiathhy ez Aedrazine

monohydrate. Example 12:
(RS BRE 5 Cyclopropylmethyl-3,4-diaza-tricyclo[6.2.1.02'7 jundeca- 5
2(7),3,5-triene light brow oil. MS (ESI): 201.1 (MH"). Prepared from

lriexelo2s?. 11he ptsR@iRs3-slianeic{Byialopropyidaxerprdpid)2phus Motica-
Q%ﬂgg’rgg}g ester, hydrazine monohydrate.

vellow solid. MS (ESI): 217.4 (MH™). Prepared from bicyclo[2.2.1]heptane-2,3-dione, (5-
methyl-2-oxo-hexyl)-phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 9 {1SR,8RS)-5-tert-Butyl-3,4-diaza-tricyclo[6.2.1.0 *Jundeca-2,4,6-triene

off-white crystalline solid. MS (EI): 245.2 (M™). Prepared from bicyclo[2.2.1]heptane-2,3-
dione, {3,3-dimethyl-2-oxo-butyl)-phosphonic acid dimethyl ester, hydrazine
monohydrate.

Example 10 {15,8R)-1,11,11-Trimethyl-3-{3-methyl-butyl}-3,4-diaza-
tricyclo[6.2.1.0° Jundeca-2,4,6-triene

vellow solid. MS (ESI): 259.0 (MH"). Prepared from (1§,4R})-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, (5-methyl-2-oxo-hexyl)-phosphonic acid dimethyl ester,

hydrazine monohydrate.

Example 11: (18,8R)-5-Isopropyl-1,11,11-trimethyl-3,4-diaza-tricycio{6.2.1.0

*"Tundeca-2,4,6-triene
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Example 13 (IS,8R)-5-Cyclopropylmethyl-1,11,11-trimethyl-3,4-diaza
tricyclo[6.2. 1.0 2"jundeca-2(7),3,5-triene 10 Yellow solid. MS (ESI): 243.2
(MH"). Prepared from (1S,4R)-1,7,7-trimethyl- bicyclo[2.2.1]

WRSHEAE3P!B-dione, [(3-cyclopropyl-2-oxo-propyl)-phosphoniBEEF2007/036347

dimethyl ester, hydrazine monohydrate ggxample 14:
3-Cyclopropylmethyl-6,6-dimethyl-6,7-dihydro-5H- cyclopenta [ ]
mfficidiinertSalepeiatl MOrtESD): 231.0 (MH™). Prepared from (1S,4R}-1,7,7-trimethyl-
%&;@imét@xh%memaas%;%ﬁ&ﬁ@&&ﬁﬂ&%&ﬁﬁyg&@&ﬂm dimethyl ester,

hasphonic acid dimethyl ester, hydrazine monohydrate. Example 15
%%%@98 Himethyl-1,11,11-trimethyl-3,4-diaza- tricyclo[6.2. 1.0
2"jundeca-2,4,6-triene off-white crystalline solid. MS (ESI): 271.4 (MH").
Rrepashd from (1RBRBRS. 3, CHaowEy1R0thyl-3,4-diaza-tricyclo[6.2.1.0 > fundeca-
kﬂ'%qog_?tgeilllheptane-z,3-dione, [(3-cyclopentyll-2-oxo-propyl)-phosphonic

cid "dimethyl ester, hydrazine monohydrate. Example 16

T

(MEOPISRYbAre¥eHYRPI S RIRSPR O fifidedH)rtip ester, hydrazine monohydrate,
bicydo[2.2.1]heptane-2,3-dione, (5,5-dimethyl-2-oxo-hexyl)-phosphonic’
dthyl edtSSRYydrazmernambngtrsd. \Bxdntmmetiyl-3,4-diaza-
E5RAH 650yl 113 diméthyl-3,4-diaza- tricyclo [ 6.2.1.02"]
undeca-2,4,6-triene WO 2008/003611 PCT/EP2007/056347 -32 white

sﬁi%MS&EiSMs?@mI(Mzﬂaﬁ); Riepareefa@ from (15,4R)-1,7,7-trimethyl-

7-dimet ' i tane=2,3-.di i s .
LD AR A LY S
§f‘§?8im'é!tll"?§|9f-63?6’-‘ﬂl¥ §{shosphonic acid dimethyl ester, hydrazine

rponghydrate. 5 Exampley x%'é}rlm hyl-6,6-dimethvl-6,7-dihydro-5H-
(1S,8 )_35-tert-ButyI-11, 1-83%m hy|?3,X-diaZal.me y ihydro

4

tFegersetalanyyidditeca-2,4,6-triene and
(1R,8S)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-
Prepared from 4,4-dimethyl-cyclopentane-1,2-dione, (3-cyclopropyi-2-oxo-propyl;}-

phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 15 (1S,8R)-5-Cyclopentylmethyl-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.0 *"Jundeca-2,4,6-triene

off-white crystalline solid. MS (ESI): 271.4 (MH"). Prepared from (18,4R)-1,7,7-trimethyl-
bicyclo[2.2.1 Jheptane-2,3-dione, {({3-cyclopentyll-2-oxo-propyl)-phosphonic acid
dimethyl ester, hydrazine monohydrate.

Example 16 (15,8R)-5-(3,3-Dimethyl-butyl)-1,11,11-trimethyli-3,4-diaza-
tricyclo [6.2.1.0%" lundeca-2,4,6-triene

light yellow viscous oil MS {ESI): 273.2 (MH™). Prepared from (15,4R)- 1,7,7-trimethyl-
bicyclo{2.2.1]heptane-2,3-dione, (5,5-dimethyi-2-oxo-hexyl)-phosphonic acid dimethyl
ester, hvdrazine monohydrate.

Example 17 {(1SR,8RS)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-
tricyclo [6.2.1.07" Jundeca-2,4,6-triene
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tricyclo [6.2.1.02"] undeca-2,4,6-triene Submission of compound of
example 17 to preparative HPLC, using a chiral column Chiralpak AD,
with 2% isopropanol/heptane as eluant gave the two enantiomers, in 10

WO pHtARAedre form. White solids. Example 18 PCT/EP2807/656347

(1SR,8RS)-5-(2,2-Dimethyl-propyl)-11,Igzdimethyl-3,4-diaza- tricyclo [
6.2.1.02"] undeca-2,4,6-triene light yellow solid. MS (ESI): 245.2 (MH+).
Pie paad S FRT:dit divfE biByastefadXibinehiadienatBriiloaglo[2.2.1 [heptane-2,3-
@etrdlinasiing ﬁe@f&mewge%%mmiw@imml sbo.ester dydmz i,

te,
%}%%5 gyli’gs(? e(tg Yzﬁgll met rc? p 0Is)pgl Oﬁclaf 13 r%et ﬁf}% eift?f a%gr?rzlgifclo [
sronebitiiindeca-2,4,6- tnene yellow solid. MS (ESI): 259.3 (MH)).
Prepared from 7,7-dimethyl-bicyclo[2.2.1]heptane- 2,3-dione,

Exapleikiathy|- @%ﬁ@p@ﬁﬁﬁ)%ﬁﬂsﬁhb H@@ﬂf@‘tﬂ;ﬂ‘é@ﬁer hydrazine 20
meizgrcloyeleater” Hxaduote 206-triene and (1R,8S)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-

@§§€§ﬁ,§) PP glerropy-spgthyl-ethyl)-3,4-diaza- tricyclo [6.2. 1.02]]
eca-2,4,6- trlene white solid. MS (ESI) 229.2 (MH'). Prepared from

%@Sﬁ@)g yh&ﬂl’@%@ng gf} ggﬁnﬁ@e Py %Eﬂi é'i%ﬂﬂﬂ %59@) a chiral column
Lutyl) pho onic acid dimethyl ester, zine 25 monohydrate.

of‘?ﬁ\?ezré’c’éﬂ%?é’%"m%‘?ﬁ?% HBetsing Y asArBsIas
@him%wwﬁomtmlmpanoll heptane as eluant gave the two
enantiomers, in optically pure form. Example 21
BSRYFRE)-5-CydRipERE) HREtRy Pamedink aroioy cibl [6l Minmeth{hddediaze-
%@Cm@qumgl@,aﬁ;lﬁ-ia@T/EP2007/056347 -33 light yellow gum.
MS (ESI) 229.2 (MH+). Prepared from bicyclo[2.2.11heptan-2,3-dione,

W%ﬁﬁ‘%ﬂ?@ﬂ'}o@ﬁ?@@m%&ﬁ%g fimettndasigryhydrazine
3 5@%’%—6}?& ;%%é%%ﬁ PSR R g dimetty

[esteryhyd 815 triene

Example 19 (18R,8RS)-5-(2,2-Dimethyl-propyl)-6,11,11-trimethyl-3,4-diaza-
tricyclo{6.2. 1.0 Jundeca-2,4,6-triene

vellow solid. MS (ESI}: 259.3 (MH"). Prepared from 7,7-dimethyl-bicyclo{2.2.1]heptane-
2,3-dione, (1,4,4-trimethyl-2-oxo-pentyl)-phosphonic acid diethyl ester, hydrazine
monohydrate.

Example 20 (1SR,8RS)-5-(1-Cyclopropyl-1-methyl-ethyl)-3,4-diaza-
tricyclo[6.2.1.0%" Jundeca-2,4,6-triene

white solid. MS (ESI): 229.2 {MH"). Prepared from bicyclo[2.2.1]heptan-2,3-dione, {3-
cyclopropyl-3-methyl-2-oxo-butyl)-phosphonic acid dimethyl ester, hydrazine
monohydrate.

Submission of the racemate to preparative HPLC, using a chiral column, Chiralpak AD,

with 5% isopropanol/ heptane as eluant gave the two enantiomers, in optically pure form.

Example 21 (1SR,8RS)-5-Cyclopentylmethyl-3,4-diaza-tricyclo[6.2.1.0 *"Tundeca-
2,4,6-triene
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5 off-white solid. MS (ESI): 259.1 (MH+). +). Prepared
from(IR,4S)-1,7,7-trimethyl- bicyclo [2.2. 1 ] heptane-2,3-dione,
4 4-dimethyl-2-oxo-pentyl)-phosphonic acid dimethyl ester, hydrazine
@H%Wte Main product, isolated and purified by silica g%(FT’Em‘"’'3"'0563‘47
chromatography. Example 23 -33-
ﬁ,&s ,8R)-5-(2,2-Dimethyl-propyl)-8,11,11-trimethyl-3,4-diaza- 10
By ors B0 b BRI R 20 YSTrH e o TS} s 2,3-dione,
(VycRrepaitd -saoah bRyl Hhbsphotiimeth dibieysic 2 Hydrazine monohydrate.
]heptane-2,3-dione, (4,4-dimethyl-2-oxo-pentyl)-phosphonic acid dimethyl
mpﬁwﬂzazine(mw@zat%lmmmﬁe@ws lIQgi@iS&ﬁﬁlﬂi’tﬁ)ﬂﬁQm@ﬁ%ld of
silica gel chromatogra 15
%%WB& ?@Fj’ 8@&?99%‘@ fied hy 9 graphy

S)-5-tert-Butyl-1,

1 I‘!V rllt@et o g 7lu Prl [ neI
W e

adict,dindethiyle emaahly;ldriaz}ri@mwndhyd istetdd amdpradiied isolatedzeind
RuFifisskérsilica gel 20 chromatography. Example 25
(IS 8R)-5-tert-Butyl-8,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.0 2,7)

jﬁﬁaﬁ) 3, Ql@'@ﬁ?é@f‘&%ﬂﬁ!ﬁ%ﬂ B 12052 AMi s Brepased
from djh

ethyl

4%)4) 7 trlme # eptane -2,3-dione,
oxo t'buty%i) osp onlc acid dimethyl 25 ester, hydrazine

noh ate _ gioisomer of ¢ mpo dof exa pIe 24,
o S rkfﬁ{; P&ﬁ?&ﬁﬁg %

Gorrporrd ldhc@m:v@’réﬁ@a'wm( ﬁééﬁmﬁwhami@ﬂmfw}rmsb@scm dimethyl
aglivehyabanigeetinnbia-ibe pradustian:of taficinokihg folawing of example 22,
composiian, u%%@%ﬁﬂ%%@il&%ﬂﬂ%%%%/ 056347 -34- Per tablet

Active ingredient 20

Example 24 (1R,88)-5-tert-Butyl-1,11,11-trimethyl-3,4-diaza-tricycle[6.2.1.0
*"lundeca-2(7),3,5-triene

light yellow oil. MS (ESI): 245.2 (MH"}, Prepared from(1R,45)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, (3,3-dimethyi-2-oxo-butyl}-phosphonic acid dimethyl
ester, hydrazine monohydrate. Main product isolated and purified by silica gel
chromatography.

Example 25 {15,8R})-5-tert-Butyl-8,11,1 1-trimethyl-3,4-diaza-tricyclo[6.2.1.0
>"undeca-2(7),3,5-triene

light vellow oil. MS (ESI): 245.2 {MH"). Prepared from(1R,4S)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, {3,3-dimethyl-2-oxo-butyl)-phosphonic acid dimethyl
ester, hydrazine monohydrate. Minor product, regioisomer of compound of example 24,
1isolated and purified by silica gel chromatography.

Example A

A compound of formula I can be used in a manner known per se as the active

ingredient for the production of tablets of the following composition:



10

15

Microcrystalline cellulose 155 mg Corn starch 25 mg 5 Talc 25 mg
Hydroxypropylmethylcellulose 20 me 425 mg Example B A compound of
formula | can be used in a manner known per se as the active 10

WAt Tor the production of capsules of the following coffpBERIIRT/RAER47

capsule Active ingredient 100.0 mg C@a starch 20.0 mg Lactose 95.0
mg 15 Talc 4.5 mg Magnesium stearate 0.5 me 220.0 mg WO
2008/003611 PCT/EP2007/056347 E35taliZIMS 1. Compounds of
formulaR3 R, R4 CaC~ ,NR~N (I) 5wherein R'"is cycloalkyl, arylalkyl
acavylizgyediad: R2 is cyclalkyl, arylalkgbangryloxyalkyl; or R" and R2

ether with the,carbon atoms Ca anldjgigléo which they are attached
orm RSRsRsRssRs
Corn starch 25 mg

Talc 25mg
Hydroxypropylmethyicellulose 20 mg
425 mg

Example B

A compound of formula I can be used in a manner known per se as the active

ingredient for the production of capsules of the following composition:

Der capsule

Active ingredient 100.0 mg
Corn starch 20.0 mg
Lactose 95.0 mg
Talc 4.5 mg
Magnesium stearate 0.5 mg

220.0 mg



RsCbCbRsCbRCb R.CaRCaR7CaRCabCbCbCbCbh CCacCa
Ca, Caor Ca 10 R3 is hydrogen, alkyl, cycloalkyl or trifluoromethyl; R4 is
2,2-dimethyl-propyl, 3-methyl-butyl, iso-propyl, tert-butyl,
WeeRsAEpAimethyl, cyclopentylmethyl, 3,3-dimethyl-butyl orPCT/EP2067/856347
1-cyclopropyl-I-methyl-ethyl; R5 is hydr@fen, alkyl, cycloalkyl or alkoxy;
R6 is hydrogen, alkyl, cycloalkyl or alkoxy; 15 R7 is hydrogen, alkyl,
cycloalkyl or alkoxy; WO 2008/0036 HLAMMSIEP2007/056347 -36 and
pharmaceutically acceptable salts and esters thereof. 2. Compounds
according to claim 1, wherein R' is 2,2-dimethyl-propyl, 3-methyl- butyl,
iso-propyl, tert-butyl, cyclopropylmethyl or cyclopentylmethyl. 3.
CompuuRpsResidng-@aany one of claims 1 or 2, wherein R and RZ
together with 5 the carbon atoms Ca and Cb to which they are attached
form R5 R5 Cb R5 Ca Cb CCb R7 Ca,;R Ca Ca or Ca 4. Compounds
according to any one of claims 1 to BBWherein R'and RZ together with
the carbon atoms Ca and Cb RRwhjchtheyRfe attached form HCb C | a
H 10 5. Compounds according to %ny oI of claims 1 to 3, wherein RI and
R' together with g

R N7 0

wherein
R' is cycloalkyl, arylalkyl or aryloxyalkyl;
R is cyclalkyl, arytalkyl or aryloxyalkyl; or

R and R? together with the carbon atoms C* and C° to which they are attached form

10 R’ is hydrogen, alkyl, cycloalkyl or trifluoromethyl;

R* is 2,2-dimethyl-propyl, 3-methyl-butyl, iso-propyl, tert-butyl, cyclopropyhmethyl,
cyclopentylmethyl, 3,3-dimethyl-butyl or 1-cyclopropyl-1-methyl-ethvl;

R’ is hydrogen, alkyl, cycloalkyl or alkoxy;
R® is hydrogen, alkyl, cycloalkyl or alkoxy;

15 R is hydrogen, alkyl, cycloalkyl or alkoxy;



the carbon atoms Ca and Cb to which they are attached form HCb a

CH3 6. Compounds according to any one of claims 1 to 3, wherein R' and

RZ together with the carbon atoms Ca and Cb to which they are attached
WeLHASAE36: WO 2008/003611 PCT/EP2007/056347 -37 7. EHigaue6347

according to claims 1 to 3, wherein R' apd R together with the carbon

atoms C' and Cb to which they are attached form H Cb Ca H 8.

Compodridemetsitiog i espiebls slislandssies etdrein R3 is

hydrogen. 5 9. Compounds according to any one of claims 1 to 7,

Wher@nr&ﬁ}iﬁlm@”&wrdlﬁ)g atapaunddaenorting o dmetiye mboldjhsribtior-
9, wh I
acg)r%?ng to aé%%ﬁ (%ftg%‘ﬁ F&?%R}g %ﬁgé}%@ﬁ IS 3 r%%}#\@/#%ﬂ?{/l

Compounds according.to any one of |ms her

37 Areo T HABPAT NN LD PDrbGon ST E Iy ER mge&er with
5 Compbengtberetniing tendry mwbthlmmemt@e@mn R5, R6 and

R7 are hydrogen. 14. Compounds according to any one of claims 1 to 13

selected from RS

3-(2,2-Rimethyl-propyl)-5,6, 0-hexahydro-gycloocta[c]pyridazine; 15

(ISR,gRS )6 @? D|m -diazas .2.1.02j/1updecas?,

4,6-tri4'zen ' SéiR) 'methyl@gopyl) 1, Ya-tringethyl- -diack:@-

4. Compounds according to any one of claims 1 to 3, wherein R’ and R” together with

the carbon atoms C* and C° to which they are attached form

T it"@-ulll
aO—0
[ [=2

10 5.  Compounds according to any one of claims 1 to 3, wherein R’ and R® together with

the carbon atoms C* and C° to which they are attached form

b

a

T
C

O |III%II!I[I
L

3

6. Compounds according to any one of claims 1 to 3, wherein R' and R together with

the carbon atoms C* and C to which they are attached form

15



tricyclo[6.2. 1.02'7 ] undeca-2,4,6-triene; (I S,8R)-5-teft-ButyI-1, 11,11
-trimethyl-3,4-diaza-tricyclo 16.2. 1.02,7] undeca-2,4,6- triene; 20
3-(2,2-Dimethyl-propyl)-6,6-dimethyl-6,7-dihydro-5H-cyclopenta[c]pyridazi

wieboflGR.BRS)-5-(2,2-Dimethyl-propyl)-6-methyl-3,4-diazapioieystmo 1/056347

10

15

20

[6.2.1.02'7] undeca- 2,4,6-triene; WO 2008/003611 PCT/EP2007/056347
-38 3-tert-Butyl-6,6-dimethyl-6,7-dihydro-SH-cyclopenta[c]pyridazine; (1
$R,8RGh M@&Byﬁfwk%ﬂsdi%@-tﬁﬁyﬁém[ﬁ 1274402 W gether with the carbon

%nodzg'(]é[?ﬂ%’ é7C 21t é@ttr?ebﬁ LS Rt’k?e@% eSa ttt%rtpr&J{*Xl 3,4-diaza-tricyclo[6.2.

S,8R)-1,11,11-Trimethyl- 5 -(3-methyl-butyl)-3,4-diaza-tricyclo [6.2.1.02'7]
undeca- 5 2,4,6-triene; (1 H
S,8R)-5-Isopropyl-1,11,11-trimethyl-3,4 dlabza tricyclo [6.2. 1. 02,7]
undeca-2,4,6- triene; (1 SR,8RS yC Gpropylmethyl 3,4-diaza-tricyclo
[6.2.1.02'7] undeca-2(7),3,5-triene;
S,8R)-5-Cyclopropylmethyl-1,11,11-t
undeca- 10 2(7),3,5-triene,
3-Cyclopropylmethyl-6,6-dimethyl-6,7 lEjihydro SH-cyclopental[c]pyridazine;

and (IS,8R)-5-Cyclopentylmethyl-1,11,11-trimethyl-3,4- dlaza -tricyclo

[®.2. 1@21pq>w@@@aor@m%mr¢@mrw G%Hi}ﬁdLﬁﬁ’ch weersiaiR Rgisdisdipatie of
claims 1 to 14 selected from 15 (1

SR, 8RS)pdidndsRintethyk prapy|pd: ditikdatiicycloft2:d0R’ is methyl.
7lundeca-2,4,6-triene;

(1, 8'@51511(8&1%‘(@ pethiproRYN-dnt bidatrmetyd; 3dccara’ fizycldethyl-propyl
6.2.1.02.7 ca-2,4,6-triene; (I

S,8R)%B ¥ tgél /I-1,11,11-trimethyl-3,4-diaza-tricyclo [6.2.1.02.71
undeca-2,4,6- triene; 20

(1SR, SFS)PSYEKs AHATANS I BB GIEohaHpE 3 1. diaherriayRidd 2s ol
deca- 2,4,6-triene;

12. Compounds according to any one of claims 1 to 11, wherein R’, R® and R are

e&uyl 3,4-diaza-tricyclo [6.2.1.02'7]

independently selected from hydrogen and methyl.

13.  Compounds according to any one of claims 1 to 12, wherein R®, R®and R” are

hydrogen.
14. Compounds according to any one of claims 1 to 13 selected from

3-(2,2-Dimethyl-propyl)-5,6,7,8,9,10-hexahydro-cyciooctaic]pyridazine;
{1SR,8RS)-5-(2,2-Dimethyl-propyl}-3,4-diaza-tricyclo[6.2. 1.0% Jundeca-2,4,6-triene;

(1S,8R)-5-(2,2-Dimethyl-propyl)-1,11,11-irimethyl-3,4-diaza-
tricyclo[6.2.1 .0%"|undeca-2,4,6-triene;

(18,8R)-5-tert-Butyl-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.0*" Jundeca-2,4,6-

triene;
3-(2,2-Dimethyl-propyl}-6,6-dimethyl-6,7-dihydro-5H-cyclopenta/c|pyridazine;

{1SR,8RS)-5-(2,2-Dimethyl-propyl}-6-methyi-3,4-diaza-tricyclo[6.2.1 0*"Jundeca-
2,4,6-riene;



3-tert-Butyl-6,6-dimethyl-6,7-dihydro-SH-cyclopenta[c]pyridazine; and
(IS,SR)-1,11,11-Trimethyl-5-(3-methyl-butyl)-3,4-diaza-tricyclo [6.2.1.02"]
undeca- 2,4,6-triene. 25 16. Compounds according to any one of claims 1

windasseieated from PCT/EP2007/056347
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15

20

25

(1S,8R)-5-(2,2-Dimethyl-propyl)-6-methyls3,4-diaza-tricyclo[6.2.1.0
2'7Jundeca- 2,4,6-triene; WO 2008/003611 PCT/EP2007/056347 -39 (1

S,8R s 3ek2. BRI REQPYD, BN HDA- S5 ta8BeHIEMG 1 1i8aZidde0 2'7]

undeca- 2,4,6-triene;

(1S,8REBARSI-Pirmedeyhriuivitdl; 1.1 Hlattimedtb X 4-tiel/ uitieyci T),3,5-triene;
6.2.1.02'7 ] undeca-2,4,6-triene; 5

(1SR ERE&%H@?HBE&WM 34- dmemwsl%?ak& Arleperste 241608 eindec
a-2,4,6- triene; (I S,8R)-5-tert-Butyl- 11, 11 dlmethcyil -3,4-diaza-tricyclo,

[6.2.1 @%aﬁhhéééé 5%@%%3 methyl~butyl) 3,4-diaza-tricyclo[6.271.07" Jundeca-
(1R,85)%6-t6enButyl-11,11-dimethyl-3,4-diaza-tricyclo [6.2.1_02'7]
undeca-2,4,6- 10 triene; (1 SR,8RS) -5- (2,2-Dimethyl-propyl) - 11,11
_dimeth§i8B 45eksormropibycld[bl 2rimO iy shdisra-RidyelefioAd; 1 lundeca-2,4,6-
SR,8R%)ke-(2,2-Dimethyl-propyl)-6,11,11-trimethyl-3,4-diaza- tricyclo |
6.2.1.01.7] undeca-2,4,6-triene; 15 (1SR,8RS)-5-(1-Cyclopropyl-1-methyl-
ethyl) (3R sl ra-Uryete[HRihdh 7iundaea-tActdotdene) (1 SRBRIY),3,5-triene;
-5-Cyclopentylmethyl-3,4-diaza-triryclo [ 6.2.1.02'7] undeca-2,4,6- trlene

(1 R,8%9, %)(aaydnpmpym@w) 11,11 mth‘}’étwk@mdiamméy%lbo jundeca-

[6.2.10274 sindega-2(7),3,5-triene; 20
(1S,8R 5 (2 2- Dlmethyl propyl)-8,11,11-trimethyl-3,4-diaza-

3-Cyclopropylmethyl-6,6-dimethyl-6,7-dihydro-5H-cyclopentaic] pyridazine; and

* (18,8R)-5-Cyclopentylmethyl-1,11,11-trimethyi-3,4-diaza-tricyclo[6.2.1.0 *"Jundeca-
2,4,6-triene.

15. Compounds according to any one of claims 1 to 14 selected from
(1SR,8RS)-5-(2,2-Dimethyl-propyl) - 3,4-diaza-tricyclo[6.2.1.0> jundeca-2,4,6-triene;

(15,8R)-5-(2,2-Dimethvl-propyl}-1,11,11-trimethyl-3,4-dlaza-
tricyclo[6.2. 1.0*"Jundeca-2,4,6-triene;

{1S5,8R)-5-tert-Butyl-1,11,11-trimethyl-3,4-diaza-tricyclo{6.2.1 0%"Jundeca-2,4,6-

triene;

(18R,8RS)-5-{2,2-Dimethyl-propyl)-6-methyl-3,4-diaza-tricyclo[6.2.1 0% undeca-
2,4,6-triene;

3-tert-Butyl-6,6-dimethyl-6,7-dihydro-5H-cyclopenta/c]pyridazine; and

(18,8R)-1,11,11-Trimethyl-5-(3-methyl-butyl}-3,4-diaza-tricyclo{6.2.1 .0%"Jundeca-
2,4,6-triene.
16. Compounds according to any one of claims 1 to 13 selected from

{15,8R}-5-(2,2-Dimethyl-propyl)-6-methyl-3,4-diaza-tricyclo[6.2.1.0 ~"undeca-
2,4,6-triene;



tri cyclo [6.2.1.02'71 undeca-2(7),3,5-triene; (1 R,8S)-
5-tert-Butyl-1,11,11-trimethyl-3,4-diaza-tricydo [6.2.1.027]
undeca-2(7),3,5- triene; and (I S,8R)

WOZMSABERY1-8,11, 11-trimethyl-3,4-diaza-tricyclo [6.2.1.02'7]F CT/EF2007/656347

10

16

20

25

undeca-2(7),3,5- 25 triene. 17. Compoewtds according to any one of

claims | to 13 and 16 selected from WO 2008/003611 -
PCTIERRO71086B retydy propyl)-6-methyl-3,4-diaza-tricyclo[6.2.1.0 © jundeca-
(1S,8R9:B1k2reDimethyl-propyl)-6-methyl-3,4-diaza-tricyclo [6.2.1.0
2.7lundeca- 2,4,6-triene;

(IS’8@S?ﬁﬁ%gfgi,mﬂﬂﬂfgﬁ?%ﬁim?fﬂwriiiﬂ{%.&y};{i_gyggﬁ.2.1.0 27

lundeca- 5 2,4 6-triene; e) :
-5-ter’F—‘B¥th‘i1[§-§;i’f-d]ﬁ%&?ﬁﬂ‘-%%-ﬁ%%%@iricyclo [6.2.1.027] undeca-2,4,6-
triene; (1 R,BS) -5-tert-Butyl-11,11 -dimethyl-3,4-diaza-tricyclo [ 6.2.1.02"]
unde€bSR,8RS {5}@1:@;81@}7(11 1,11-dimethyi-3,4-diaza-tricyclo{6.2. 1.0% Jundeca-2,4,6-
SR,8Rg}H-(2,2-Dimethyl-propyl)-11,11-dimethyl-3,4-diaza-
tricyclo[6.2.1.02'7] undeca-2,4,6-triene;

(1S,8R)=5:+£2,2-Pim I-propyh)- 11-1i 2 iA3a-n27 2-2,4.6-
tricyc@[c)ggﬁl.%og%%ﬁn ec%—%??%%?%-t ile%’g; %%Qﬁsgyglé %éf}apt 3&/?%, I2 0

1,11-#seehyl-3,4-diaza-tricyclo [ 6.2.1.02'7] undeca-2(7),3,5- 15 triene. 18.
A process for the preparation of a compound according to any one of
claiméi R85 1 7-teurbptiding thelimattiors ¢f dizenmpouintab o dingdeca-2,46-
formyig.R3 za R~CbR IR C00

(1SR,8RS)-5-(2,2-Dimethyl-propyl)-11,1 1-dimethyl-3,4-diaza-
tricyclo[6.2.1.0%7 jundeca-2,4,6-triene; '

(1SR,8RS)-5-(2,2-Dimethyl-propvl)-6,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.0°7 Jundeca-2,4,6-triene;

{1SR,8RS}-5-{1-Cyclopropyl-1-methyi-ethyl}-3,4-diaza-tricyclo[6.2.1.0 *"lundeca-

2,4,6-triene;
(1SR,8RS)-5-Cyclopentylmethyl-3,4-diaza-tricyclo[6.2.1.0” Jundeca-2,4,6-triene;

(1R,85)-5-(2,2-Dimethyi-propyl}-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2. 1.0 Jundeca-2(7),3,5-triene;

(1S,8R)-5-(2,2-Dimethyl-propyl)-8,11,11 -trimethyl-3,4-diaza-
tricyclo[6.2. 1.0 Jundeca-2(7},3,5-triene;

(1R,85)-5-tert-Butyl-1,11,11-trimethyl-3,4-diaza-tricyclo{6.2. 1.0%" Jundeca-2(7),3,5-

triene; and

(1S,8R)-5-tert-Butyl-8,11,11~trimethyl-3,4-diaza-tricyclo[6.2.1 0% Jundeca-2(7),3,5-

triene.

17. Compounds according to any one of claims 1 to 13 and 16 selected from
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15

20

(I1) with hydrazine; wherein R' to R' are defined as in claim 1. 20 19.
Compounds according to any one of claims 1 to 17 for use as
therapeutically active substance. 20. Compounds according to any one of

WQAIPRH0BGH 17 for the preparation of medicaments for the pPégVEAa%/4ied7

therapy of illnesses which are caused hypdisorders associated with the
enzyme | !beta-hydroxysteroid dehydrogenase 1. -41 21. A

pharmaceutical composition comprising a compound in accordance, with
any ol&88 dalite Paathimaor thet spetiitné-test tarnde 02 e e
a compstideaecording to any one of claims 1 to 17 for the preparation of
medicaments for the treatment and prophylaxis of diabetes, obesity,

eating diserders, »SryRiRifeiaR RAdMBREeN QN 43 HEUSe ©FFundeca-

compound according to any one of claims'1 to 17 for the preparation of
mediheHiE s the treatment and prophylaxis of diabetes Type H. 24. A
compound according to any one of claims 1 to 17, when manufactured

accortlibgRioZatproBesd- bF. Elafiedivi(@,4-diaza-tricyclo [6.2.1.0" Jundeca-2,4,6-

triene;

(1R,8S)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-tricyclo[6.2.1 0% Jundeca-2,4,6-

triene;

(1SR,8RS)-5-(2,2-Dimethyl-propyl}-11,11-dimethyl-3,4-diaza-
tricyclo[6.2. 1.0 | undeca-2,4,6-triene;

{18,8R)-5-(2,2-Dimethyl-propyt)-8,11,11-trimethyl-3,4-diaza-
tricyclo{6.2. 1.0%"Jundeca-2(7),3,5-triene; and

(1S,8R)-5-tert-Butyl-8,11,11-trimethyl-3,4-diaza-tricyclo{6.2.1 0" Jundeca-2(7),3,5-

riene,

18. A process for the preparation of a compound according to any one of claims 1 to 17

comprising the reaction of a compound according to formula

R (1)
with hydrazine; wherein R' to R* are defined as in claim 1.

19. Compounds according to any one of claims 1 to 17 for use as therapeutically active

substance.

20. Compounds according to any one of claims 1 to 17 for the preparation of
medicaments for the prophylaxis and therapy of illnesses which are caused by

disorders associated with the enzyme 1 Ibeta-hydroxysteroid dehydrogenase 1.
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21,

22.

23.

24,

-41-

A pharmaceutical composition comprising a compound in accordance with any one

of claims 1 to 17 and a therapeutically inert carrier.

The use of a compound according to any one of claims 1 to 17 for the preparation of
medicaments for the treatment and prophylaxis of diabetes, obesity, eating disorders,

dyslipidemiae and hypertension.

The use of a compound according to any one of claims 1 to 17 for the preparation of

medicaments for the treatment and prophylaxis of diabetes Type IL.

A compound according to any one of claims 1 to 17, when manufactured according

to a process of claim 18.

ek



