WD 2008/ 003611 PCT/ EP2007/ 056347 -1 ALKYL- PYRI DAZI NE
DERI VATI VES AS | NHI BI TORS OF 11 BETA HYDROXYSTERQO D

WORMSDREEENASE TYPE 1(11B-HSD 1) The present i PUERP200T056347

is concerned with novel pyri da_zli_ne derivatives usef ul
as 1 I b- HSD1l inhibitors (T2D).” The invention is
concerned particularly with conpounds of formula | R3
24 RCR lal RRC-N,N5i ~(I) wherein Rl is
cycl oal kyl, arylal kyl or aryloxyalkyl; R2is

cycl al kyl, arylal kyl or aryloxyal kyl; or Rl and R2
together with the carbon atons Ca and Cb to which they
are attached formR5 R6 RS R5 6 R5 R6 Cb 7 Cb R6 Cb R

Cb | R CaRlaR/. CaRCa bhChCbChCbh Calala
|A&K%Ir— PF%IDAéI@ eEE[\@TIYES F%{Iﬁ&‘m}?&gg%’lla?l& }'IYDROXYSTEROID
QFEYREFRVASE Y1 Y PoF o el hyl : WO 2008/ 003611

PCT/ EP2007/ 056347 -2

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

HSDI1 inhibitors (T2D).

The invention is concerned particularly with compounds of formula I

R3

2 4
RA_ . A~_ _R
\?bﬂ/

Cc _N
R N7 (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

R* is hydrogen, alkyl, cycloalkyl or trifluoromethyl;
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R4 is 2,2-dinmethyl-propyl, 3-nethyl-butyl, iso-propyl,
tert-butyl, cyclopropyl nethyl, cycl opentyl nethyl,

w@2@8ao3set hyl - butyl or 1-cycl opropyl -1 - et hyl - B€TYEP200R856347

i's hydrogen, alkyl, cycloalkyl jor alkoxy, R6 is
hydr ogen, al kyl, cycloal kyl or “al koxy; 5 R7 is

ydrogen, alkyl . cycloall or al koxy; . an

R oo X Bt g PLoigRbersBOB) ovs pppgmets
G gebgpentylrmethds 3,6 abmieilybbuiyhohlipdspropdr t-inedsi-ethohe i n
mce and rats) are an inportant class of

fr engcorti ¢cost er,0i that regul ate many netabolic and
Eolﬁeé’gfoéf?’ca?kygrc&lg%lg‘zsorﬁﬁ(é)xr’orm a key conponent of the

response to stress. ducocorticoids act via 10

Rhtsthadedgen| alryl,glydodkyrdrialeixgs receptors and, in sone

ti ssues, mneralocorticoid receptors; both being
wclegr tramseripti fagtors. G ucocorticoid action
gnlsthé'rgboéf ™ g’ucggo?]lg‘geoﬁ g( “*Hot onl y on circul ating

steroid concentrations and the cellular expression of

aet piptrorasqutivelly acaégablosalisnnd astetsitidraof. enzynmes t hat

critically determine to which extent glucocorticoids

gain access to re(_:eﬁ)tors in an active forms. |

| bet Glurperroixgids eoslie! telhydrsgeribisesterpne injaicg and ryg@rejn

i _ . el oal - : _
R Lol B GRONEL B kel R PEIRBOLEE HEmeostatic
primessésendIforrk etkey aahpdreing peihe fesppniegonaessnGlmepdortidthds act via

ta- r t er oj e enase. it - Lo X
Rt Tl g P Y SR EL 04, SERYAILROF ARG alb Y ficdiatrdeeptors
bothdeogyticker tsnsctingoeytops. &itnagoaiooaj ation oh earger tisagaldepends
m)dullat ion ft. cel | uldar agaoni, st con ent1 ‘ﬁlt i on_and t{ws tors. but
ARL IR PR SIHC“g? e PSP EF B H OB eg‘S Pt ord TRICAPYRETeccptors, bu
alss st @frackliular dhepaed thst dridicaligadigeryinéto wikh e®tentdlacocorticoids gain
Roche di fferences j.n en Xpression in an and
DeERge st obTE S At el g1 RAREERR Eera 4R hePises (1abeta-
BISORY) catalyzé dRnbicf Wn$@eioh loif ehegliangRBadtive §eMedRXProBEDtOicoid
éﬁat_ 1.ght ge soci ated with insulin resistance or

s mepApBe P nagiive léthW“Ftég%l&Fse@"{tﬁaPe PHECHRNA

for 1llbeta-HSDl1 is approximtely two-fold up
r equlTh¢ etryime labetpdydrdxysenoéd dehydtyesease maievi (dlladts-HSD1) inter-

Mo ... 25 . 10.. 1] het a- HSD1 | di t

OPRER Borad e GHE Rt gRuft DRl T PR G

hiokdalapbe b taliéar QhasiszZakicerttation aadl thusSetienioa.of 208itodeoid
294(5549%:2166-7

7; 0.).  Taken togethgr . these data . :
(r Ot SHEtY Sa At PR AEARE Fol ENBRNT Bk pifrences in
EéheteRpresdidrtindbdrOah ddbeab@sh Wtreddlyzbeudinp gdnerieny t@hnology in order
| ucose honeostasis and lipid p ramsteﬁPs. T_hug, .
LRy oeecili PEG GhETE PRSI IPHEIEE (e dsteikr vHitigeulin
HsidfaRs€orl NLdBmMERbINRE This study revealed that the mRNA for 11beta-HSDI is
approximately two-fold up regulated in adipose tissue in obese individuals. Moreover,
overexpressing 11beta-HSDI in adipocytes of mice led to visceral obesity and to a
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 .



10

15

20

25

30

30 di abetic patients, normalize elevated |ipid
paraneters and/ or reduce weight in obese subjects .

w001 003611 PCT/ EP2007/ 056347 -3 The fir SPCT/EP2007/056347

phar macol ogi cal indication thaé | bet a- HSD1
inhibition in nmen m ght have eneflcial effects were

\(/)\,hblt 2#’1] ﬁ? éhe%l’{%{ag g%glbﬁe@%ﬁo' otlﬂl%fdll%eta % 1 1nh11$1|{1f)n i Vhen might have
baryinial ¢ffdctatede biBBRed by @sihpeabendiotoreanbandxrkodieig wach inhibits

bR eRATTET o e PRt REEP el B2y DitEE L B ghenorolone

Ikdﬂb af OlcréRy Bl insdhickehdigvief iadRatghai thianghionen of 11ibe&-HSD1 may

G HBY Coie Qe hrpe é%@al'm& SBepE e effects.
ewRIes&ed 1995; ']B@Mn.tﬂrﬁi%blﬁﬁol! netabds®g1135uersg).adi pose
ti ssue, vascu ar snooth nuscl es, pancreas and brain.

RSB o AR P B L B Pser
kmb@thtrﬂuddf&%anc&as hﬁtt&ahism a¢tnz1ﬁy|1§<$apend@1t bo rmgéh(é{)eamd it has a

d. b t
R e DR oS PSP B PHD DL BRSO 1 in tissue
Whinbg@labatagd whicaPultifitd/is @Eéhiehﬁoﬂa@,fé)tﬂib&g%l tagle 1 flsdid-delydrogenase
r 0OZOWs

%IjF_)cb g/gaetagt \S@[rggfgg%glg%s, %@aéf,r st Vit anaeg}%ﬁgiase activity (P.M.

seivhmiahil 7.$ Kreshvadi, '\ﬂ"‘tahﬂHiﬁIn 62(19%99), tpbe249 324). However, when the
| bet a-reduct ase activity om n ch

at
PRAYER S HYIBES Ssterdva g 661&%116. léla?tasre&%ﬁ@ PRt pradopyipgtes, which

fégwaiatesSy&ne BlubSREREdidCrod:H lﬂét [ EQEBE6Ahd. SO hdocorticoid
i ncrease effective intracellular glucocorticoid |evels

Eagenar el ingtiepiciefloqtivg injragelbder glheaspeicaid levals and therepy
Bﬁapf{yﬁ{geg\f@éo%grt&g d'a%!hﬁfg ¢Q¢ ¥H1§8éva@éa%ﬁﬂltaf @Jrhg(ﬂ cBH@ehtratlon that

ead to increas hepati c gl ucose production,
gty denyitte infireased berariagiuspseanediation) adipoaytesdifferanidasion and insulin
hggbgk%lon of | |beta-HSD1 should not only reduce the
typi cal Syndrone-X | 20 Di abetes associ at ed synptons
but it should al so_be save and w t hout major

ef f ebithibitiep g hetazHpR 1 sheuld mepaslyreduce fig %lrs‘/ndrome -X/
DRIbRERY 93&9&191@@ sﬁhﬂ%lrﬂsgbﬁt it Hﬁ)u'ld'rﬂ% B@fh@@ aﬁ’(‘l w1tﬁ§MleI|nQJBk Elﬁe effect.

specific | i nhi bitors. he i nhi bition of
Pludies amhsbz u@wzylﬁlé mfsbltqraf@ﬂvnpml@v%@éhllléﬁ dhq i @mﬂrtam fhf

F%&{o&_ﬁ"i‘gﬁ%eahg Oth S ?l%@irlﬁhlbltgrsc@l@é nB¥itd o tlH% i Qe eisb enzyme is

houl d be well tol erated since
bardly toleysod akd oeskibisiin ml@@sedéaﬂ@dfmaﬁurebén m&ta@h}ah@ﬂlm 11beta-

%l% gﬁb&ltd ﬂgmrtgﬂe){ang@lﬁceglggtgﬁg? P¥nOREGE f¥ceQWerSfiufiiiDe healthy

evtse
and to resist hyperglycemia provoked by obesity or stress (Kotelevtsev Y. et al., Proc Natl

Acad Sci U 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 11beta-HSD1
inhibitors might also be beneficial to reduce high blood pressure (Masuzaki H. et al., ] Clin
Invest. 2003 July;112(1):83-90; Rauz S. et al., QJM. 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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Acad Sci U S A 1997 Dec 23;94(26):14924-9). Siml ar
upon starvation these mce had attenuated activation

wo@Rookey3chepati ¢ enzynes that are involved in PCI/EP2007/056347

gl uconeogenesis. In additi on,_4t_hese m ce had i nproved
Iipid and Iipoprotein profil es 'suggesting that

Bn%] Isave nd g% {cacrlg%soarp goacg hclt) &rg%et s%n%ﬁ%&{i g %iélfege?si u%i_ll_ya %gi other
Hintiski. t or s m ght al so be beneficial to reduce high

bl ood pressure (Masuzaki H et al., J din Invest.

20031yul ymddaldt by n%@rﬁﬁr&?h%n'etlﬁ? g d est
July; 96% 481- éo?ﬁt 0 2} rovg1 pcognef%tlljocrér1 %Ce@g s%'(tf ane esters

aite I]é)|V€l an;:l,h@@e mgqbl%la@mgé@logg;{ progygiiesply partiqular they are 11b-HSD1
Eifof3 (BTBAMAthSF disply delBRfidineagAing il TBAtcA S SIRGA-RIFESD enzyme.

e rs o s oS B0 pesy Eeb oo P B et MSHU i bigS (5AhT fepresent an
epproscctiooels. lamhxrlﬂa@drglhmste Nevals aay lﬂiDt‘rﬁmI&erlfglcUpzﬁbI?EES in Type 2
?ngtlcft}%/ahel ’[‘rtsJ bg ec{ulatl S[ﬁca %conce ?1(“)@%%'&1 S lgcqong tfoid cortisol

harneceat | cal accept abl'e sa
ostargestissae diviev\adipoandsshel e vaI uabl e phar rracol ogi cal
properties. In particular they are 11b-HSDl 5
I nhi Bhe erspgurRiDpf Hredressayingérpinagpn delusest invthe propyaianis and/or

{rgfm{eﬁ{ @frﬁgﬁ]ﬂolk@cﬁscﬂaw %eg éﬁg%flgld-gﬁﬁ{jsggﬂe?tﬁhlngn and/or diabetes,

npoun are speci et a- rtors
pél'mD)llarlmdraestenTyr&rH approach to e.g. |ower blood
glucose IeveIs and normalize lipid paraneters in Type

2 dirp ?m@g tfg%ldééhqﬁlltﬂgb N&ed RGAL pr phylaxis and/or
e sranhalsr

concen on o 1ve gl Ucocorttcol
trnattr&ngeﬁ hlgln osuler qyk Ipmsqre,amblgpmlse, Alzbsuey and/Or Migodegeneration.
conmpounds of the present invention can be used in the

pr ODJE? tl@él the %qu{ng[lndst Jf%ﬂi% 812 ceﬂﬁgeal?s%gy Fh%'ilﬂg (N%’und healing,

obes dysl em ae yper ensi on an |ab

partltularlv by tqpmhil amétcetsonTWebrer, thh eompnplmdsnﬂ sha);ﬁre!sdmlt mvenuon can
g tncan { usei 1e e¥ndldh
%aseg to gl Fﬁ%gﬂl 1x6ef1n}Pa1rﬁm8 %rljuc% >sry glr elit developed with age,
m&gmpmwnerﬂ\loih&rnm and/ or neur odegener ati on. 15

Further the conpounds of this invention can be used

. articu pi,cal.

appl LRBE T Sh P R0 ST bSO Ryl d SR
aﬂ@Vcﬁf]]ftnt@Iﬂed: gdits ahé este qbet @ dndphelv esecn gdrhpareically actlve substances, a

ai renment tlcu rIX.i aire nt develope
g 58 f% r“?ﬁ!i‘gﬁi? fs %E:EW Jugertn%e ’[est R armaceutlcal
@{]rﬁp@wﬁoﬂsnmemtmﬁmta E@qthlhiﬁlgqﬁamu B6kspofindspthdit phatmadedtically
thelr
acceptable salts and esters, the use of the said compounds, esters and salts for the
prophylaxis and/or therapy of illnesses, especially in the treatment or prophylaxis of eating
disorders, obesity, dyslipidemiae, hypertension and/or diabetes, particularly diabetes Type
I1, 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,

hypertension and/or diabetes, particularly diabetes Type II.

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

insulin and/or lipase inhibitors, particularly orlistat.
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20 aforenentioned salts and esters per se and their
use as therapeutically active substances, a process

wo evostomss1manuf act ure of the said conpounds, PCT/EP2007/056347

i nt ernedi ates, pharmaceutical conpositions,
medi canent s containing t he salg conpounds their

phar ﬂa %tre'&%r% c{egcn %bl @ ﬁkgl e an(?r 1Efsc eli)%IHl'[lOIl, s1gn1fe ies a

of t er§
preagtydhai & lﬁﬁnﬁhhad chhlaraéipijl gofupidithess@sarbers penisapteferabily a

e e 2B RR R S A B S By e

@aﬂfilglﬁﬂﬂr&frhnthdﬁabﬁh%&yﬂ'gﬂ@ap with, 1 etlcdrbén asehsExainples of straight—

ai.d c n and ester or he Qducti
eBRpEhedr Sl et pne g thsb e hieongorst b, sobury
et -dhellithe dbhe f1@| EiStyls OBE Sokeric Wﬁ}}lé Iﬂiedl%ﬂlé‘r% heptyls and the isomeric
hyperte Si n and/ or dé%betes partlcula |y diabetes
Tyiple qrpter vignd mppst Breégesdimstivlent i on can
further be conblned wi th PPAR 30 (al pha, gamm,

del t @he RGANTRISalkyPHEDNE de H]Vdfnﬂﬁﬁétﬁﬁﬁ kigifies HBR)oallPPHhY with 3 to 8

inhibitors, insulin and/or I|ipase inhibitors,
5&5]9@1]1 é@pgrqng ety cychaplksloiieg Wik 1(1 6 carbon atoms. Examples of C3-Cg

Bfeldabl ﬁ%lﬁg@%??l meﬁlyll-'&yél ngﬂe&%{gthﬂ@%%k@y'l PlbBGyl, methyl-

term' one or 1n at1 on I €S

sxchabiugi cyeh@aﬁmylemeﬁr%qu&}ﬂaqynbhﬁ |m@jh%cﬁprdnm>wl Himgthyl-
gycﬁﬁfe?ﬁ ncy@foﬂ?ﬁtyl szdeJy@l'b Zly P?efer?écf @klg)gﬁ(ypafre methyé cgclopropyl and

branched-'chal 6'car bon
pardicparly nlrm¢thvquyclppeml rP@dlcukarlytnrefpghd isgyclopropyl.
branched-chain al kyl group with 1 to 4 carbon atons

Exan@hgﬁrﬂf"afﬂ)ﬁar Abhe ﬁryiﬁ%hﬁ)u@ﬂ {1%9?1&‘39 rg'{!tp gﬁth@'fgﬁﬂlula alkyl-O-

groups are met propy ropyl
inswhigh yle term eatlkyl" @ﬁttyb praviaislygoresrsigni pemwlsusch as n@ethoxy, ethoxy, n-

gfsogb '1&)8?%;% arb Ibhﬁﬁ% t Gqﬁ?(g:ﬁ/dselate[ﬁjt%{ qg%[go?l?o eﬁ%ﬁubgy methoxy
mmtﬁybxyﬁhbmbﬂqmﬁ%nythmdkkyl , anne or in
conbi nation, signifies a cycloalkyl ring with 3 to 8

e DR BB, TR S 1R i o o
g«iffme:hhefomprvd}gyéin onebhyiOfcly}dr?mlth, preferably one hydrogen atom is
E?(%%SCEE%? yyéro& g:ﬁ&ﬁp 5he. pl tlelfoxgn@f({ly Sres ﬁygv}ﬁoxymetl){yl 'and

hpdrbyfetloy.cl ohexyl , dlnethyl cycl ohexyl, cycl oheptyl
and cycl ooctyl . Preferred cycloalkyl are

neth ch ©opyl and rtlcu ar
ot e R RS he PF s PRfiifoh Rinifiesst ahonghor naphtbyl group,
I}éfndgﬁmy @@hbnyl 'ghﬁlphe}ﬁlﬂhl optidaeily carr?k Oﬂeo?motd’lslubstltuentjs, p(r;ferably
conbi nati on r the farnmul a -
S8 TR o s RPRe? sfteb e Rt s AP g omethoy,
sgy, hikeld Rikexy, alk§ltad® et Ycarldnh®t Yalk dkycarbamoyl, methylendioxy,

carboxy, alkoxycarbonyl, aminocarbonyl, alkyaminocarbonyl, dialkylaminocarbonyl,

hydroxy, nitro, alkyl-SO,-, amino-SO,-, cycloalkyl and the like. Examples are phenyl or
naphthyl, particularly phenyl optionally substituted with one to three, preferably one or
two substituents independently selected from alkyl, halogen, alkoxy, trifluoromethoxy,

nitro and trifluoromethyl.
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pr opoxy, i sopropoxy, n-butoxy, isobutoxy, sec. butoxy
and tert. butoxy, preferably nethoxy and ethoxy and

woreas/opeef er r ed nmet hoxy. The term "hydr oxyal kyPCT/ERL00T@56347

or in conbination, signifies an al kyl group as
defi ned before, mhereln one or “nore hydrogen atons

f | " t .
byar SRE R dR ot ARl iSO lbigf QiR 5ETCY sBup in which the

reyahr'avyy nheis hiyd pravnduslhgdremmgemhgﬂce The ter m “aryl ",
al one or in conbination, signifies a phenyl or

ont 1 SReler e 8O 5 & Aoy Pulid e fRHRa condary o tertiary

piéfoegratp bondmlenzt thetolitregen aﬁaﬁhwlt]m d&:paemiﬁiﬁf}l am&elge@jpecchrrymg an
forom hal o rifluor thyl, trifluoronethox
T SR subiesel ShaMy Pt SR s BT ot
ailfltfﬁh)ﬁy Gl&&lbhﬁrl @?’lbalkﬁl&hbMitﬁgﬂi OXthe tw6 atthsgw substitutents together forming
al koxycar banyl, a ar bo nocar, bo
Glinﬁgk%r‘F]éﬁ? g%‘yceéﬁ‘br'@l% %ﬁZ H%?(Wmonie a]g]ml%‘? al%I‘FI” %&mm(”
H‘}fﬁmﬁ% me@lypétﬁﬂbﬁﬂﬂlo PRetolidia- I-yIkg pifetRInR) &S., pfeferably primary
phenyl napht hy| .. 1i_)lar i.cularly phenyl optlonally

AP Fltr@%t%ﬂaw&%a Bappeand prEsdrdbfineshdagino. ¢ wo
substituents independently selected from al kyl,

hal ogg#iermal "K@%F@n"t A1bhd SHOHQEBILAN, sidAfi& ﬂdd?in@ﬂflﬂorine, bromine or
t rif | uor onet hi/ WO 2008/ 003611 PCT/ EP2007/ 056347 -6

Wdrpretgraphydkiprineafhdpraner hramétsnbi nat i on, signifies
a aryl O group in which the term™aryl” has t he

pr eVvirRaiek "gdr¥8hylS iaibelor $REGRbindfieh, sBh Mes 88 @30)- alane
or in conbination, signifies a primary, secondary or

tertijar am no group. bonded via the nitrogen atom
wi t h TRHETEeBhdadPYe aniite l&mnc%@lgm&e AR syl or
cycl oal kyl substituent and the tertiary am no group

car r Yh@@riWaitkd"Mlba 010 colibiffibaRIgnadk e NOLYIupal Kyl
substituents or the two nitrogen substitutents

t oget her fqrn1ng a ring, ch
met h@F%\erﬁo YO A5 95 1 C‘&ﬁ“ﬁ%‘?ﬂ% g&mﬁss %e@F‘i’é%Hwy@éIm no,

met hyl - et hyl am no, pyrrolidin-I-yl or piperidino etc.
pr ef Bhakky "phiredcyutic@lly AQeptdbleBilRY kereis m@ﬂﬂi@éj salts which retam the

no and partlcula met hyl a 10 The
g@f%lcaL azéwess WdgHEPHes t%%?fﬁfi brse & eeﬁc@lﬁa Wligh are not
bloWsdidall or 6theRkibN@ndelir U1, M Qhilts dr® diriRdanth ﬁb?gfaﬁfc%@id)! such as
fluorine, chlorlne or brom ne. The term"carbony

ardaehleric prddorinamicorid spigiqacid nithe aaé(@czsplg@rmld 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 include, 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,
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The term "oxy", alone or in conbination, signifies the
-0- group. The term"nitro", alone or in conbination

wG@@niobices t he - NO2 group. 15 The term "cyanoPCT/BPIINE056347

or in conbination signifies thg group - -CN. The term
pharnaceutically acceptable sal t refers to those

ef feat] vene
ARl SR AL, gk %?mffrf%nsaa@ R dfgound of

fmtnulebl @Irlclgtﬂodﬂlﬁrysenf inahé & efezwtteaasisr EebhellarT}hpreﬁeaﬂeﬂS
e formed W th ni.c acids,s 0
B2 bttt eM2edIG O opapras SLatiag oo e BRrgehiSride sals.
phosphoric acid and the 20 i ke, preferably
hydr @hht(ﬁﬁp(wrﬂi@ iofl foratuth Ma@alﬁod)eaolvd&dsugmya&tab &hk eolvation can

n cC a col.ic aci C, ac
Bt e s SR o o AT Ry R bk Pl e s
Ecmea_jueelce aﬁ:h;@rosta;mt pfdpertaioflan ﬁhﬁaﬂly(‘anﬁ?dh@us b@ﬁp@urﬁi of formula I

mc acid, mandelic han s ni
gbvdaatwéé piitdetm P ﬁﬂ%acswcaﬁy bCCFBﬁabléﬁégﬁﬂtl%OdﬁF pdes ,swloglcaﬂy
&gkp@yk@ghg@gd N-acetylcystein and the I|iKke. In
addition these salts may be prepared form addition of
an |p gani c e or 25 grganic base to the fre
aci d.t &Pﬁ@u&ﬁy@éaﬁw@%ﬁ%s TR At CoBRERN Srftflgﬁ%"éal formula ()

R4y baderini@ked dtifihdtRMal Goupd® proHeRRriRATASH iiMire capable of
[ithium_ amonium calcium nagne5|un1salts and the

ForRiETsiozgack tQiBie RAE CPBRP BRAR IVE Op BxERP PRl syge corgpgunds include

?ﬁﬁl(ﬂ@élcdll‘y%@e%gabieoarﬁ%ééb&fcaﬂ}‘ 1aBRE Yster &ﬁ?ﬁﬂz@@ ls¥ch &Nd
ertirary am nes substituted am nes incl ud |n

WWWS}%W%@%@Y“@WQ@YE @teéﬂamlﬁégylowmthld eaigisnadditionally,
%]('}%t RRR dapg%&ﬁgﬂﬁggg ﬁ%‘%hﬁ%rf ﬂ?e%*ﬂn%% H 8P e?i@%! BT (D),

r'i met amne, tri et
smulpr tspike mntrﬁ@hceltyﬂabitﬂ Qaﬁ:rm @fhlqhyaew n@abl@@f zwcgsquarent

péﬁﬁ‘éﬁ %)? /gQI?e@eFI %grmulz 9 'Vf% naqrg V\J\%l% Fbélspéﬂ%_elr{fl tﬁls ﬂﬁﬂentlon

m ne SInS an e conp
of fornmula I can also be present in the form of
zwi t The fangourlaof farnivde 1 sanmosfaet sevdral giyammedde otriterakhng can be

RESERYR MR8 Lt 5o Rlf RITRURNT AL " ALAHLoL o AL BOLIS such as, or

atasrtplt; eacmia\mt @pziicakéy gure hlyadtea@eﬂom&'ﬂaemmhncabf dinsteranisorners,

§1 st reol1s r1cr cem tee or mlxt res of diastere pum%%}.:lflrcen%tegr OCESS
r"‘Sﬁf’“ﬁS p"}Séé &596‘58&8nce"%

hygr oscopi c propertles of an initially anhydrous

conpbhetraf“asyonmutria chrbo(llmy(dn’élf@’On)lean'ﬂaealtb@nmtom with four different

g‘ﬂ%@ﬁ%ﬁggﬁ&%&?‘#@g tQ @g%ggpgo@gf%re%g %lsonven‘uon tﬁe asymmetric carbon

atehacameeaftthe @ or ‘8Ccepfiabhttorest er s" neans t hat
conpounds of general formula (1)

Preferred are the compounds of formula I and pharmaceutically acceptable salts

thereof, particularly the compounds of formula I.

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

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



10 may be derivatised at functional groups to provide
derivatives which are capable of conversion back to

w0 b@sfpedsent conpounds in vivo. Exanpl es of SucPCT/EP2007/056347
compounds i ncl ude phyS|oIog|c%IIy accept abl e and
netabolically labile ester deri‘vatives, such as
met hoxynet hyl esters,. nethylthionethyl esters qu
pi val o%ls oxynet hylp®e e Addi R5onal ly, any

[

physio6 cald y accepiabl e eq b
conpo ofC geng or@ula C
net a sal 12 | abi | g est g8 s, l

produci ngthe parent oun
in vivo, are within the scope of thls i nventi on.

of formul can co alg several asy tr C
t@e fo ofch ptic Cb
mers xﬂgres en etlo rs bychra oﬂa
ticall e di i oi so C _

m Xt ur es |of dlastere0|soﬁers 20 di astereoi soneric

racemates or mn xtures of dlastereoisoneric racenates

The term "asymmetric carbon atonf C?%a means a

at onf Withey Prefeirediprecepertndsefiermyladny relA&@flé.Rw@O&@&ler with the

Eﬁﬁoﬂ%@ﬁmkﬂ%%ﬁQ?RB%%Q&wﬁ@ﬁ%%%ﬂh&ﬁd&@ﬁnaSynﬂEtflC

carbon atom can be of or "S" configuration.
Preferred are the conpounds of formula I and
pharmaceutically acceptable lts 25 thereof,
particularly the conpounds phla |. Preferred are
conpounds of fornmula I, where RI ,and R2 toget her
with the carbon atons Ca R €0 whi ch they are

attached form WO 2008/ 003611 PCT/ EP2007/ 056347 -8 gj:
5 RE R R5 6 RS b Rb RCa Rt CaRCabC Cbh Ch Ch Ca

5 ayejthe folloying fogmule ¢ c C Furt her preferred are
compounds of fornmula I, wherein R and RZ toget her
with the carbon atons Ca and ﬁb to which they are

attached form R5 5
R 4
6 CbJ\/R
R [,

N
~N (la)

Also preferred are compounds of formula I, wherein R' and R” together with the

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

10  have the following formula



R6 Cb R Ca 5 have the following formula R3 R5 4 6
Cb R R7laRCZNNIla Also preferred are conpounds
wotooBoosul a |, wherein RL and RZ together w t hPCTEP2007/056347

carbon atonms Ca and Cb to whi CTB they are attached form
R57 Cb RI Ca 10 have the followi ng fornula WO

2008/ 003611 PCT/ EP2007/ 056347 ~9- R6 RS R3 R4 R 7

Cb. | C~ NON (1b) Pretaryed afe conpounds of formula

I, wherein R1 and i thpthe carbon atons

Ca and Cb to which recatt ed formR5 R6 Cb

farmul a

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
R? o
7 (|33
5 have the following formula
3
R
R? =
R6 Cb -
7 éa |
R >
N7 (Ic)

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

10  have the following formula




R3 R R4 Rs Cb. ' 1a RC- ,NN(lc) Further

preferred are conpounds of fornmula I, wherein R and
w®R2Zoosogsther with the carbon atons Ca and Cb POT/¥P2001056347

they are attached formR5 R6 Cb Ca 10 have the

following formula R5 R3 6 Rb " RT CY C-NNId W

2008 B 200 L 0R8 T 40 L B BB AR 8her wih he

wirbbn tifoens (Caaamﬁdr’i’ tatwdiizh tGay aratt@thetldomhi ch they are

attached formCb Ca have the following fornula R3 R4

Cb
b
&a
have the following formula
R
4
- R
CbJY
an
N
N7 (le)
5 .
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
b
sa
have the following formula
R
4
- R
(l:bjw/
C\ /
10 N (If)

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



C- ,NN (le) Further preferred are conpounds of
formula I, wherein R and RZ formtogether wth the
wae a0Bomeat ons Ca and Cb to which they are attaptiBEPION7/056347

Ca have the follow ng formula Cb,, R4 C~ SIN 10

N (If) Further preferred are cbhpounds of fornul a I,
%%%Qﬁéﬂ)g%hgq%lg%aforn1together Wi th the carbon atons

and &% fégmhlch they are attached Cb Ca WO

2008/ 003611 PCT/ EP2007/ 056347 -11- have the foll ow ng
formula R3 R4 Cb~ 1 Y, C ,\RN (19) Also preferred

are conpounds according to fofnula |, wherein R and
RZ form together with opRitons Ca and Cb to
whi ch they are attac Cb|Ca|havethefoIIovving
formul a i\ _

N (l9)

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
CbJYR4
&N
N
SN7 (Ih)
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
cC
@cl:a
10

have the following formula

N
~N (li)



RBR4 Cb., 1Y, C ,NN(I h) Preferred are conpounds

of formula |, wherein R and RZ formtogether with the
we a0Bomeat ons Ca and Cb to which they are attaptiBEPDAD056347

Ca C 10 have the following fo la RB b~- R4 1 Y, Ca

CZ~. N ,N (I [ ) WO 2008/ 003611 '/ EP2007/ 056347 -12

Furt El(ljr lf_l.é gre%g)rentp%)g{l l‘fl}drm glilerem ahd\fp? ltl{er with the

R an carp on
mbclhatomﬁﬁaamé(éttoa\&médthﬁmnma%chea fedén Cb R6 Cb Cb C
R~-CaRCdCaO Ca, ~r Partlcularly preferred are

t hose conpounds of r maul vvherei n R and R2

t oget Rer 5V\/Itht|t3§e atorrs dCbto whi ch

t heyRar Gbached Cb
(lf

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

Further 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

10 Also 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



10

15

20

Ca H Further particularly preferred are those
conpounds of fornmula I, wherein Rl and R2 together

WowRaos/0odsel car bon atons Ca and Cb to whi ch t heyP@r/@P2007/056347

attached formH Cb Ca CH3 10$Iso particularly
preferred are those conpounds 13 formula I, wherein R

\?\E?d’?ﬁsgﬁg@%&rey é)tr%%rtrad %rre] lcl)c?sraenrcbon grtl%ansffﬂr%% (f! v%)ergig R'and R’
2081008 e RCHHERAOB T Q5684 To whikB thbysare paidhied fbrar | y
preferred are those conpounds of forrmula I, wherein Rl
and RZ together with the carbon atons Ca and Cb to

whi ch they are attached fo ~~@Gurther preferred are

t he compounds of fornula I, ereln R3 is hydrogen.

Also 5 preferred are the conpotnds of fornula I,

wherein R3 is net hyI Preferred are conpounds

acco d| ng to. fo wher ei

W?felg?cgwﬁge ccgn]m:ﬂqﬁl? p?&?#v}lasl, wgsrebq, B?)V |hydrogen. Also

% e,trréatatra{he OWHoaRALHLIRLIAY] widrel@YE|ioRRMyY | met hyl .
referred are those conpounds of fornula I wherein R4

is 2,2-dinethyl-propyl, 3- nethyl-butyl, iso-propyl or
t er t Phatitrydd. arPafrhp@LﬂcﬁratQOr@lmgft@ foredlal, @vhfef‘&m Rbmcmiﬂlsethyl-propyl,

By Erombn e 3eb P ipe bty S o BRIy Sk
ZOPE?%E (ilts'ed are |I[ e F%Aﬁg&unecfﬁg?o%}r{ﬂ%ﬁ th%re:I%n %s %zée%&yetﬂ)@l propyl, 3-
are&yllhetyrt,osmpwp&horofertf b)lnn;m Particularlwﬁpeefa]rfd a0 thd?ﬁmamﬂmﬂ? of

%&Hu:l lgll endeﬁi 1|s % 23(% %y?dprcf)pry or pe¥tdf;utgle Eur%ﬁer partlcuxfarly preferred

are those compounds of formula I, 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.
Preferred are chiral compounds of formula I.

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

H CH, H H
X b 8 2 S
C cP cP C
[, | [, or L
C c? C C
1 , 1 ; 1 !
CH, H H H

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 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



preferred are those conpounds of fornmula I, wherin R5,

R6 and R7 are hydrogen. 15 Preferred are chiral
waeeopowssds of fornula |. Preferred are those cPOPBP2UIT056347

of formula I, wherein RL and together with the

carbon atons Ca and Cb to which'they are attached form

HCI-BHHS'_F.'S bsbbbCcCa or CaCCCC11

11, CH3 HHH wherei £Hhe carboh' at om of the®

position is Qf8t hbe R cortfgi gurati on and the carb atom
20 of the-8@osid’ on_is/ otk he Sccbntturati o/ ~C°
Parti cul ar, di.erre are|thos onpbyund8r of | \or i} a
|, wherein R2 ertGer Ge carbo ,

Ca and Cb to which,they :are attached form WO =N

2008/ 003611 RCH,EP2007/@p6347 -14yH CH3 HH 8H 8 8
~bbbCaCaCaor Ca CCC CH3 HHH wherein the
carbon atom of the 1 position are of the S

whofeirgthe @dibon agmm of the Igarshmn aa¢ ofthe Sfcohfigur8tigosind therarbon atom
i s.,0f the R.configuration. Further particularly
BE%IFgrproéglogrlseoﬁh%gecogé%%%s of fornula I, wherein RL

and RZ 5 together with the carbon atons Ca and Cb to

whi cRuitthepasticalalytaehedd frerthodd compounds of formula I, wherein R' and R?

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

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 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

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-cycloocta|c|pyridazine;
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8 C Ca =1" Hwherein the carbon atomof the 1
position is of the R configuration and the carbon atom

wo@tooslese81 position is of the S configuration. FUI/EPEN7/056347

particularly preferred are theH%anounds according to
formula I, wherein RL 10 and together with the

RN S Yer I RTINS

carbon atreme;of the 1 position is of the S
configuration and the carbon atomof the 8 position
i's of. the,dR)cH,2-gunathybBropyRanpl, es tihethiles erdied-

o R ok Th A deka Ui dRel
-5,6,7,8,9, 10- hexahydr o-cycl ooct a pyridazj ne; WO
2008#+0086+R) F%WTEB’Q%JW é)ééémmeth‘/ié 4 la%altrgwlsﬁs% L.o8Tundeca-

(2, 2- Di metvikieRE.0pYyl ) -3, 4- dlaza trlcyclo [6.2
1.027] undeca- 2, 4, 6- triene:

S, 8R} - 53 ((2’2%3 aeg%’l WJ)}%}@I ?By(h%i‘l.e giléﬁl&ﬁé;/([rbrgﬁ tayél%p?m%a pyrldazme,

aza- tricy 'cl o triene

lelg[ &Y “%Ro@issﬂ it ouhehit bk DRI s dafll aza- tri oy

(2, 2- Di metchelbFaar. bpYilyndeca-2,4,6-triene;

-6, 6-di net hyl - 6, 7-di hydro-5H-cycl openta [ c]

pyr i dazs-nat-Bubil-6(6Ldimethyl-6,7-dihydro-5H-cyclopenta[c]pyridazine;

SR, 8RS) - 5- (2, 2- Di net hyl - propyl ) - 6- net hyl - 3, 4-di aza

tricycl aSRBRE) b-G-MethinBash-24Hilratthic RN 6.2.1.0> Jundeca-2(7),3,5-

triene;
9. (ISR,SRS)—5—tert—Butyl—3,4—diaza—tricyclo[6.2.1.02’7]undeca—2,4,6—triene;

10. (1S,8R)-1,11,11-Trimethyl-5-(3-methyl-butyl)-3,4-diaza-
tricyclo[6.2.1 .0*"Jundeca-2,4,6-triene;

11. (1S,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. (1S,8R)-5-Cyclopropylmethyl-1,11,11-trimethyl-3,4-diaza-
tricyclo [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. (1S,8R)-5-Cyclopentylmethyl-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .0*"Jundeca-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*"Jundeca-2,4,6-triene;
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10 7.
3-tert-Butyl -6, 6-di net hyl -6, 7-di hydro-5H cycl opent a

wQ ejosfoysidazi ne; 8. PCT/EP2007/056347

(1SR, 8RS) - 5-(3- Met hyl -butyl)-3 é dlaza tricyclo[6.2.1.
027] undeca-2(7), 3 5- triene;

Sﬁag(@ 55(?2615%me ropy_?ﬂg lqllq{ atr1.meth})f le £ d{a gI‘ICYCIO 6.%.1.02 "Jundeca-

( 2S1,8®jerk; 11, 11- Trlnethyl 5- (3-net hyl -butyl) -3, 4-di aza

15 tricyclo [6.2.1.0"] undeca- 2, 4, 6-triene; 11.

( 185,8R)-5Sedtapylopyl, t L tridethl-3, 4 idieb hylkycB | 4.2di BZamidedacd;e,6-triene;

| o[6.2.1.02, 7]undeca- 2,4,6-triene; 12.

( 1@81&%?3) 50 DhARh PRl mee&yﬂs qL@z@- trich @y 01.6% Purddeca-

2' 7] undeca-2(7),3,5- triene;

(ﬁgi P%ﬂﬁxcyclopropylnethyl 1,11, 11 trlnethyl 3, 4-di az

a- tricyclo [6. (% undeca- 2 7),3,5-triene; 14.

33cg¢etr%wlo@916m@ﬁhyl 66 hudirﬁéﬂry‘f @entadi Ipyddazisierd cl op

enta [c] pyridazine; and 15.

( 155,8R)-181 @y clrapethylyd ﬁie{rrwlllyli)ul}l )-32-dindanteichstp 622 B0 wirdeca-
:Zggtﬁ&kcyclo [6.2.1.0""'] undeca-2,4,6-triene.

Exanpl es of particularly preferred conpounds of

formula (1) are:

(1SR 8RS)-5-(2, 2-Di et hyl -propyl) -3, 4-di aza-tricyclo

6.2.1.0"" 2,4, t WO 2008/ 003611
< @W@ﬂén ST
2-Di rre
- 1 IMRMS %Yf/erozvyau%%ﬂwﬂ Bdydipgn-trisydolp.Hi.0 lundeca-2,4,6-

ungesa- 2, 4 6 triene; (1 S, 8R
-b-tert-Butyl-1,11,11-trinethyl-3,4-diaza-tricyclo

[6.2,1.0 "] undeca-2,4,6-triene; _ _ ’

( 1$R-8R5- é 22 imethylrrsp Y- gRepY 34 sliarr gl s 4.1l adundeca-2,4,6-
rigwgko [6.2.1.0"'] undeca 5 2,4,6-triene;

3 tert-Butyl -6, 6- dlnethyl 6 7-di hydr o- 5H cycl opent a

1 ridazine;, and (1 % -1,11,11-Tri met hyl -5 27

(3 We%ﬂyﬁ (%@T[g}{n)ethygbgtyg)l gih {-,tq1@9@1yb3,ﬁgl1gzaltrlgyol? 6 2.1.0% Jundeca-
ungl@garmicRe;4, 6-triene. 10 Further preferred exanpl es of

the present invention are

(1SR,8RS)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-tricyclo[6.2.1.0%"Jundeca-2,4,6-triene;
(1S,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-11,11-dimethyl-3,4-diaza-tricyclo[6.2.1.0> |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;

(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;
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(1S, 8R)-5-(2, 2- D net hyl - propyl ) - 6-net hyl -3, 4-di aza-tr
cyclo [6.2.1.0 2,7] undeca-2,4,6- triene;

WO 2830883616- ( 2, 2- Di et hyl - propyl ) - 6- net hyl - 3, 4- PCHER2007T/056347

cyclo [6.2.1.0 2,7] undeca- 2, 41ﬁ triene; 15
(18 8R) - 5- (3, 3-Di net hyl - butyl) ,11,11-trinmethyl -3, 4-d

E%)I £ Yf& (ﬂlmeﬁly%p py?)] Plﬂfj BE: "flrlmefhyr ? 4tc{12|12§1ne (1

-SHkgdbRBmlyf]ﬁﬂd&i&dﬂﬁﬁihths 4-di aza-tricyclo
[6 2.1.0""] undeca 2,4,6-triene; (1 S, 8R

(]tfeg}i) k%% Ehﬁlil-ﬁr%ngt%]% éﬁ%nquly]é?éégl c}/cl 0]

-SHﬂgdbRBMIQ? ﬁﬂd&i&dﬂﬁﬁihwhES 4-di aza-tricyclo
[6.2.1.0"'] undeca-2, 4, 6- trlene 20 (1

SR -5- 2-Di t Na
ARy pa ATy Py Rl L 9 ‘éwwo?ﬁ (indecit 25
SRir@R§)and5- (2, 2- Di net hyl - propyl )

-6,11,11 trinethyl 3,4-diaza- tricyclo [6.2.1.0""]

ungeCanZ &0 {L\s@? trgsthy-3 tr 2.L,0%] 2(7),3,5-
(1SR BRSJ ISt PV M hro Py -Srfetiign trisv gl § 2 504 nderaf
riayeko [6.2.1.0 2 7] undeca- 25 2,4,6-triene; (1
SR,8RS)-5-CycIopentyInethyl-3,4-diaza-tricyc|o

[6.2.1.0""] undeca-2,4,6-triene; WO 2008/ 003611

PCT/ EP2007/ 056347 -17 (1 R 8S) -5-

(2,2-Dinethyl -propyl) -1,11, 11-tri nethyl - 3, 4-di aza-

t ri cHailtloer[eGa@ples Of pdrticiiatéCipreRiré) cSmpotindsstedorndla §)S):

-5- (2, 2-Di net hyl - propyl)

-8 -trd net hyl - 3, 4-di - I 42 "2,

rSeR A TSt Biein D il e Y Pk oBiy PO hundeca 246
1, flend; 1-trinethyl -3, 4-diaza-tricyclo [6.2. 1.027]
undeca-2(7), 3, 5- triene and (1 S, 8R

oS Bt 5] e b P hundeca2

exaigbkes of particularly preferred conmpounds of
formula (I) are:

((:;I/' a'sg )g%&%B%‘[—yglg‘]f %gt@gl gX Zfl) 137a- tflf:)fcgcﬁg 231 47]dun%eca 55]6—triene;
(1R,8S)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-tricyclo[6.2.1.0> |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;

(1S,8R)-5-(2,2-Dimethyl-propyl)-8,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.02’7]undeca—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.

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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(1S, 8R)-5-(2, 2-Di et hyl - propyl ) - 6-net hyl -3, 4-di aza-tri
cyclo [6.2.1.0 2,7] undeca-2,4,6- triene; 15

WO 283088361b-t ert - But yl - 11, 11- di net hyl - 3, 4- di azaPCT/ER3007/056347

[6.2.1.02 7] undeca-2, 4, 6- trle{g (1 R 89
-5-tert-Butyl -11, 11- di rrethyl di aza-tricyclo

E@éﬁ{%"ﬁ%ﬁ%ﬁ@%ﬁ% s2k1li11ﬁ1reﬂulrr)erdg E))r/ |C?rrﬁ_lﬁfg oyt téle atCHOP agd Rurdﬁcatlon of
thezasulting peidoc Grekdown tq thosd permo®s KkjlBdtinitenart. ’(l‘_l_e substltuents and
§rd§c@ use'él 1n(tl¥e ﬁ)‘ll@\»ﬂ%&x&r C#:{[OQIR}fltple processes have [‘Lhe. s%g.n]i_f.ic('jiilce7 %iven above

-trinet laza- 20 tricyclo
Hﬁ]é@dﬁdIE?(t?§ togths CPMr@fxe and (1 S, 8R
-5-tert-Butyl -8, 11, 11-tri nethyl - 3, 4-di aza-tricyclo
[6 ZIrﬂ-gteeFa]l d&bﬂ(iﬁ)@lﬁds?oﬁtﬁe Bafe-reddil %ﬁ&ssﬁl&@ﬁ}&ﬁe&ﬁﬁerﬁ@f compounds of

f f d la |
bl T Y et oseThe GaiParBnbefied to perform the
ccmtbnwmds whctfooy mg :ah¢atio Il heitlpriydeatnei meeobydoate naytobene in the
??e@gﬂcg of Qﬁjtaﬁ s ???)L{o%engrsuﬁfﬁﬂ%eﬁggngwsyﬂgﬂﬁ%{/% and hydrazine

tes nventi on are
mehwgmm ap@WlEP@éW@S@sw acid| gt reflux fephpesaiipry (iil) heating IT and

prienBS moldaydkic ihs mediier Sdvf@r/ £RAE YAt Qéﬂuxtt@l%perature which is

L eacttﬁ;hgwfé tagteF %%)%lglu%: %g %];cqu%:qlglglarrlqe%% i\ n rl?l%g utanol at reflux
suistdthean tcomphdle thieithgasingsesttion tb peridaideowi ng
description of the processes have the significance

@hé’ %E%I?QPXS of U[H!a ?f?er%rﬁdéo%% '[1%918 tcf%pérﬂﬁ %Oﬁ{ ra C%ectléeb %tartg&g materials

tls'eéaarrdem O@tim@brmpdhm dspe@fmenfcdrmt aI hel gwmdﬁrlmdﬁ i deuble bond of

b pSERR of rtﬁ?ecﬁ'c‘aﬁ beaNd} i @hmikars *6% E%ﬁdztl%d%nh%tr%f the double
t he, condensati on reaction, heating |1

hord §59RETRORBA ST RE SOPYerted) igehby ichoggig ’é’é’é‘h%@r@?“ate reaction

ashdGdrd ctdédedadoe, bad ue RLerspliffednh ehekbekiméhta) pdigat i ng
Il and hydrazi ne m)nohydrate in a mxture of water /

ar}c,:] ggslisgw%r%ggl dhﬁg for ﬁ Qar aI{eI[%I% g rhr;%s th% %}Dng ets% n(? etfrlés/e analogues of
freeula Thoiia aquraérFthgempetu(m Lﬁd@p\tﬂﬂ bélow} cathgime rise to isomeric
E(?fhd{/e 1ds; W Ettﬁé d\gPBllé “BHhd 1Fly rﬁe@qﬁ‘t'octhg v ts%gltﬂ Whd Ias exemphﬁed in

ut an nmperature‘to conp
foveula Hy fen ths |7rf§elinbar@f1 |”é1|§ SV%eIByNS@I dbgspdsomppgcan be. dlrecﬂy converted

8PP by eapl @inOihe kAR 1GH E&ﬁﬁﬁ(ﬁﬁs siflclidtdbene depends on the
respective starting nat erials

Scheme 1
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used and is outlined in the experinental part. The
geonetries of the double bond of 15 conpounds of type

WO Roosamsebe E or Z, or mxtures of E and Z. | ndRQERE®NT/056347

of the doubl e bond geonetry, they can be converted to

| by choosing the nost appropriate reaction

condi tions outlined above, and as exenplified in the
experinentalRpart. In cases were RL and R2 form 5 t @38
nenbergg rings, tgre synthesis of these anal ogues of 4
formul a N&A Horner-Wttig reaction (chaptlRr. - R
bel ow) canl givel rise to islydrazioe 20 conpounds, wet h |

t he doubLélbepQ)nigrated.iiuiLJJu14;.ng system and2as N
exenpl iRied 'n formula Ila for the 7 menbered hﬁﬁg\wq/
system Also these isonmers can be directly converted

to Il by enﬁMbying the reaction conditions outlined(l)
above. Schene 1 WO 2008/003611 PCT/ EP2007/ 056347 -19

R3 R3 R bi 324 CRCb R | ahydrazinel ay R/CO

O 30 1i C~N, (1), (1) Herdzibgdrazine R5 Cb RR6 C
OO0OR T conpounda?L/kyﬁg I'l, enployed in
sche 1 a§3sta ting materials, can be prepared as

su tzed dan sghene 2: Thus, on reacting a

1, 2-di ne~Of formula Il with a phospohonate of

formulR IVin a 5 Horner-Enmons (or Wttig-Horner)
reaction, hnbs gives rise to conpounds of fornula Il

The compound of type II, employed in scheme 1 as starting materials, can be prepared as

summarized in scheme 2:

Thus, on reacting a 1,2-diketone of formula III with a phospohonate of formula IV in a
Horner-Emmons (or Wittig-Horner) reaction, this gives rise to compounds of formula II.
The conditions that can be used 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 occur were possible, as shown in formula Ila for compounds were R1, R2

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

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 II (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 III 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 accordingly.
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The conditions that can be used are, e.g.: potassium
tert-butoxide as a base in tert-butanol as sol vent

war@snosef | ux conditions. Dependi ng on the starCT/BB2007/056347

mat eri al, doubl e bond nigratjﬁﬁ_can occur were

possi ble, as shown in fornmula TTa for conpounds wer e
Frﬁféaseesvafeerre I(%hrreeng? a:iirbon{glb groi;bls.f.hg%é) andctfavke b ae gg% Jlt,?e < q{osrner Emmons
ofr Wheg-dbmpou nc@‘ugﬁ - fcormpohiads ¢f foamulpdl &n e artaiged via several routes,
%Xt ) ecoﬂflergon Yrdné @epﬁp%}n P9nfdNa & 1c|:ge't% ?ou}ﬁ%n f4ction with, for

oups. In many cases only one 1 soO
W@?%dvhwﬁ 5814191 relogiesa i eBeeckagpel )Airrs Chem. Soc., 1986, 5549),

pérestatthp amle! Wit P ¢her | Fka@@&rﬁsat\/\@be follHwetlU b?SC@r Retal cleavage; or

bt ai ne these can b epar at chromat o
PR e RF arutn ok FEPCE RaRar g Babraiar S brotection, for
staaiegak anttattylydiofetityheilyd ethel éfop andxa@aplebBoagsiagnk dibyChem. Soc.,
%%86?'?545%@9%&%118? qp&uﬂi ;Iﬂlg{]na% %W#é @etacélorg ‘r?(;ﬁﬁr Idggp(;t?(!tlon and final
p@d@tu@ oftlydiew dado rtﬁ espoidil ng uaingh éorh gkamplet dlrge Swern oxidation
@&ﬂin‘?&ﬁgf AN ex%ferfo@EJ‘lQaéw%efAHfrfém ] ko?)rg @ﬁ&tn' Q‘%S 30, 1107).
fol lowed by watef elimnation (fdr an exanple of this
géipe of reaction: Huang, J. Chem Soc., Perkin Trans.

¢ , 2397). For conpounds of formJIa Il that are
not symmetric, compounds of fornula Il are 20
di rectly obt ai ned Rh cases where the Cb carbonyl gro
|f§\rmr@ react ||ve then Cg, carbonyl. |In cases vverRe the R
t wo @arbonyl gra c react., m xtures can be
obt al.ned, Tahi g ican seb@thﬂehbhﬂﬁnéhr omat ogr aphy]
ane rQ):essedéflgtheo accoigng’y. VWO 2008/ 003611 C\O O

/ EP2007/ 056347 -20 In cases were the Ca car lR)nyI
groupu)s t he rmre(nveactlve in regard to the (11
Horner- Emmons  (or Wttig-Horner) reaction - conmpounds
of formula Il can jpe obtained via several routes,
e.g. : (i) conversiomgfylLihe4E€arga bonyl into a cycli R?
ketal group on reag¢tion with, for exanple,
et hane- 1, 2-dig%3 (anal ogues to: Boecknan, J.

Soc., 198, 9), 5 pRIkjlorming the Wttig-Hor der
reaction @ f ol,l owe y Ga ketal cl eavageR

alternatiyeky: (ii’) r iFon of theCacarbon)‘:y ou
to hydrox? Ihd protectioff, for exanple, as a

t-butyl-d net hyl -silyl eDher (for an exanpl e: (lla)
Boeckman, J. Am Chem Soc. 1986, 5549), perform ng

the Wttig reactlon at Cb, de-protection
IWEE/II Eﬁ%ltl on of hydroxy back to carbonyl -

u5| ng, for exanple, the Swern oxidation 10 conditions
Tho,2adkeraerplleusfl it hehanealtare pitheAlcomingdrtial, kno@n gn the literature or

Chere preﬂa%@c'l_’by;)’ Bombihtidn 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
THF 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 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
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Schemre 2 3 RB RRCb:ObRRA R bR4 / IQ + OP 11 1Y
KO bu, t-butanol CCly I ~0R-OI 0O Reflux RL "O

w@ aoBpoehd) (11) n-BuLi, THF, -78C R3 R4 R3 RSI/EP2007/056347

Alkyl O p +0RIR 7Ca00,101 TRO (Ila) AKkyl;

Me or Et hyI The 1, 2 di ketones :F used in scheme I

are eith [ ure

Bl pcr))tra%m%rPeC cb[%}la €5 rl?]%\ 1{1% cr)]go rea tt]ﬁ)o 08 tghr%cwn CHEen, nthe51s, 1986, 11,
824). 15 The phophonates of fornula IV are either knovvn
inthe literature ore can be prepared by standard

Pr oCRANMEGve WNYs 8 ?F@%Ialee c%fmﬂ?fu%ﬁﬂ)f ﬁgmﬁl%nf@ QYRGS dMeaction a ketone of
onsists of trea hospoFl C aC|

nmen
TR Y] WER cgppgppes a} @é’%’él?asvl: ﬁce% diRg BRTSFNETE Ki T reastion can be
ddtievasg is @hMegi;t tcah meli8&d aﬂsdnsétbs}emlatyaﬁﬁé(ﬂ)tmﬁnCWeth@dl 1974, 96,

b t {
TBlyid Brshrum Creadih Sttt WA FrTeraEngt gl cpgl-ether with a
fwmﬂ carboing afdactiuledyV, 20 thei praseane sf bmuan_etrea;hkyidat foogive IT after
ﬁi@are}tgnl Bt tpd gﬁﬁlaag Iﬁgu}?]lﬂ?g)c%fd&c{qv(l&ﬁgwnd@ Vi fa?(p egher commercial

| at I Ng rea sence O
#elhblg soigoprepatied mnt amlﬂmut@l engfhogds @@wﬂbl@d tihi e Merature, e.g. from

2(99% Q@ﬁﬁé lne?@[/ @P&Q@%IHQE@@%%)G@%@)H C{forE@h%?@th#éﬂ%xample K.C. Joshi,
! Onalie§ 1(9 3813661 1]‘?15 a 0? roourrS{ alp %thle{lg rl]<e’[ones arll(i %xc/:vernegg Satlon (for an

example; D. Swern, Synthesis, 1981, 165).

Scheme 3
0 R’
RZ\ b R4 R\ b7 R4
A s
> Ca\ 0
R 0] 9) R/ e
(V) (V) (1)

R® means hydrogen

The compounds of formula V are either commercial, described in 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 to 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 formula I. The 1,4 diketones of formula VII are
widely used synthetic building blocks and numerous methods for their preparation are
known in the literature (for example: Corey J. 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
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926). Alternative ways to prepare conpounds of formula
Il consists of reaction a ketone of fornmula V with

waeopossds of fornula VI according to Schene 3PCIVRR2007/056347

reaction can be 5 achieved |n2%£alogy to a net hod
descri bed by Mukai yama (J. em Soc. 1974 96,
ké[on% \o/ﬂ(%% 81‘101’ foqveresho&dto t{l%cor%etsadgr?cﬁn%ﬁn tenolag with Yl%egaryglﬁf—halo ketone
Hﬁ irf e prdsande\pf catalytlh empue‘S@tﬁ ZeCbf( Scthetrmﬂ)u m
tetrachloride, to give Il after dehydration of the
primary coupling product. Conpounds VI are either
commercial available ore prepared in analogy to
ggwhods described in the literature, e.g. from10

PE% ondi ng net hyl ketones and Se02 oxidation (for a
literature exapple: K C Joshi, Heterocycles, 1981,
16, 1545), orRfrom al pha- halo kefones and Swern s

oxi dat i (for an 4exanple Synt hesi s, | 1981

165). SChews ZORtR?RAf Rﬁ-wz%u' + R
15 R3 mearﬁl% |
are—ettheigd N

301 RC'OIQ @SO (V) (VD)G(11
hydrogen T of¥pounds UP'for&ﬂla

commrcﬂ%flﬁl)?\j scribed in tge/TTNSTature or gah B~
prepared by applying known procédures. An further
alternative Wgﬁ)to prepare co nds of fornmula | is
outlined in scheme 4: It conzps?s to react 1)

1, 4-di ket ones CT formula VII with hydrazi ne under

condi tions di scussed 20 above to give the

di hydropyridazines of fornmula VIIl (one of several
possi bl e isomeric forms dravvn) These can then be
aromat i d with, for eﬁnple Pd on charcoal or

anot her |dat| on reaggent Rflnch as Br2 (for anal ogues
proceduresq;a Baunmdaryg g Chem Soc. 1958, 80,
6609) t vo corrpounds offl formula |I. The 1,4

di ketonés of fornmula VIl @e widely used synthetic
bui | di ng procks and nirer ous nethods for their

preparation % ?means Cl, Brorl

A preferred process for the preparation of a compound of formula

R3

2 4
RA_ AL _R
\?bﬂ/

cL _N
N0

comprises the reaction of a compound according to formula

R3

2 4
RA_ ,Z~, _R
\?bj\l—p‘{

a
1/C\ O
R (1)
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25 known in the literature (for exanple: Corey J. Am
Chem Soc. 1969, 91, 4926; Katritzky, J. Og. Chem

wQao®s/0061 6917). A nore recent exanple to prePEr/@P2007/056347

t hese conpounds is to use thg%?rocedure publ i shed by
A. Baba (J. Og. Chem 1997 ; 8282) It consists to

t VA0 2008/ 00 PCT/ EP2007/ 056 e .one V,
b S e AR I SRy RS E R T kol at e,
with the al pha hal o ketone X in the presence of
vht@inR | © Rimudtfmed s Befed? ( Scheme 4). Schenme 4 R3 R3

R3 R2Cb R4 2424R_,CbRRb Rrlallala R/QO

+ N affgﬁ%nh\ﬁ) g@l}l O&PEL(STM f‘ql%#rﬂée\éhalbllo)leng)gﬁlée %?Thglg?eu‘]h ‘S, %tlve

prtefaare ed agnobessjdcopf theényendpar at i on of a conpound of
formula R3 R2R4Cb | aR,L,CN.N(I)

Also an object of the present invention are compounds as described above for the
preparation of medicaments for the prophylaxis and therapy of illnesses which are caused
by disorders associated with the enzyme 11beta-hydroxysteroid dehydrogenasel
(11bHSD1).

Likewise an object of the invention are pharmaceutical compositions comprising a

compound of the formula [ 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 I as described
above for the preparation of medicaments for the treatment and prophylaxis of diabetes

Type II.

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
I1, which method comprises administering an effective amount of a compound according

to formula I as described above.
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conprises the reaction of a conpound according to
formula R3 24 RCb~R- 1y R/QOO 10 (I1) WO

wQe®8/0WB3611 PCT/ EP2007/ 056347 -23 wi th hydr aeCT/EP2007/056347

order to obtain a conmpound accgiding to fornula I
wherein Rl to R4 are defined aS" before. The conpounds
of forrmula | described above for use as
therapeutically active substance are a further object
of the invention. 5 Also an object of the present
i nvention are conpounds asssgeRoceduees above for the
preparation of nedi canents for the prophyl axis and
I:] . caused by disorders

ggﬁbggyX%%”&P%HﬁﬁﬁgégnQU&ﬂmﬁgﬁbeta-hydroxysteroid
dehydr ogenasel (11bHSD1). Li kew se an object of the
The eN ornardngiar raweut ilbata-dspasdteironss ccbmpdiistmgleanpression
x]/' Q:tc? o'@‘] ﬂ\ng é?tlrat% he%ei OFg¥! conskruzé1 gd ¥ Cr | sb ?ede o‘@d angtt et al.; ] Biol

eutlc t carrier. her pre erre
€h‘ﬁ®d1999ni\/obf27ﬂ hIesqarAE)s @8IT62i 18780t WahnuSed tb heansisetloéxpaess the protein

BPBRA2E rold (A TOR bRl 192 EREbED BECRRIT i, 1. Russell

W ophyahiaxi®.; ¢fo7d) plsihgdipothesiihy., 4@atbftdgtraisterioerslls were washed

Sl | étlhﬂlggl cgl.?i Igégdgﬂ%gﬁlmieggtfg{c}é égsrrl%)l U| ar l |reac§{lrs%sdpens1on in

]glss Qrwl'(b@ﬂes 651cab@welygls> rbuffhlﬁ(:s‘@hﬁﬂarras}; |pgﬂ7 Bgfln{MCEmIU(ﬁnM NaCl)
or the treatnent a rophyl axi s o i abet es

Pete aidedy Thece bwéfeﬂ %9?1 PhEOSeT TR AR (&) strol&, The resulting
ROMBEIRESWR SRRt ACHPEHIAGort Q0od Qﬁt@i{ @ * 3@8ec.) and cleared by a
descri bed above, when manuf actured accord ? to_ any

B’H‘éSR??d £RErifEaton Hiningy RO8EEE). Dir micsesoail Higptien Wé% collected by
?ggﬂ @é@&‘%rﬁﬂfdg%tléh '('66 HﬁngIQE) 0b68. ThELMRML RNE was resuspended in

| axi s of di abetes, obesit eat | ng i'sor ders,

&tyzﬂgﬁ nffeni28eMAdis pFhepst emdd BRT AWM GIGIieareldand the centrifugation was

repeated. The resulting pellet containing the microsomal 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-HSD1 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; ImM EDTA; 1mM
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conprises adm nistering an effective anount of a
conpound of formula | as described above.

weasioesharly preferred is a nethod for the trREl/BRIWN7/056347

and prophyl axi s of diabetes T_yg _ 25 11, which nethod
conprises adm ni stering an effective anount of a

o 3008 dose tab vt hOseb i Tal BRE L Tp Bl fproont and

NWD‘RH entM pxprethes with diffelepaedncahtrdions of aat $Ldu9tana'd’seAfter 60 min. of

i R el STty Ve vt Sobaiuns ¥ &b faiihe fhd B additon of

tHei 1ﬁhfbﬁlﬁSUabbého(«ﬁlOﬁe dieti®d)| The e@odhesf Coekarprodtedah . this assay was

Bi ol ,Chem, 1999, Vol. 274 8762- ) ) .
aggma@s% Mgy é‘ns‘ioé‘?ﬁ“F’S‘?lag‘x’pra@%‘E%f Ebf%%ﬁ g 3? ufgﬁiﬁs@cﬂon kit
GBis{rﬂ)u&eﬂT@Q\dﬁ%nbeﬁ (I:ﬁ%l—) 115H131t01‘§@~‘5e% tl&@&tér&e@%?m IC50 values, e.g.

(1977))
ﬁge. Cf?@cqritraapléet %{hﬁc}% e}ar@ﬁu%ﬁqne?f CPF%EEW%%@Q%W"&@? 'S were
washed twice with ice-cold PBS (Phsophate buffered

Bakiinedst plderded @(Lrﬁﬁ@urﬁfs A3l ekcritéd RBHASE BRvd ICSbovalPuE’@ b?elow 1000 nM;
vol unes of ice-cold lysis buffer (50nMM Tris;

HIO0F EALCd0ARETRY e (0P ekt Below g | o gpeirred compounds

hysadshya B 8sw homoeni zation (20 strokes). The
resulting honbgenate was sonicated wit a tip

soni cator (10% output; 2 x 30 sec.) and cleared by a

| ow speed centrifugation (10m n x 9000g; 4C). The

m crosomal fraction was collected by a high speed
Q@mﬂﬁﬂf\égg)atl on (60 mn x 110' 000g). The resulting

pel | et vvas resuspended in 15 storage buffer (20mMM Tri s

EH mM_EDTA;. 10% d ycerol) and th

@rﬁl%svﬁgta? iefffctyf{dnhi éB’@a‘Pe‘BtaCfrFFélS r%%@% G54 plablyegpcpressing human

¢ A HRDNY s oW CH A2 QR vafell 36 Db RISt e ABAD M EM KBRSt Whhibitors and
into storage buffer and aliquots were kept frozen in

PR &N dptey Eodigene WAt added de thegeleriftarof ram eftiagibatiprpt 37°C in a 5%

bmeﬁm%)ﬁﬂ{e?é Eét@ 9f 'tﬂeb@lgﬁuﬁﬁpgs re?rQ)v-er@ &nd ﬁf@co%@&%foﬁ%&m Cortisone to

used for tranhsient expression of human | | beta-HS

@astlsal os uze@sled usigt abpingterdadln availals Habilyt (Dlstrlbuted by Assay
%1@? ?g the protein. Briefly, (HEK293) cells were

tra ed wth Ilbeta-HSD1 construct using the

i pof ectam ne reagent (G bco BRL) according to the

manuResed te robitaired m;tthmmwrgspmq'waﬁayglgafepeqsentatlve compounds of the

|I{1V?l?t|§(£ﬁe% %t g\?@?dgl% grte;sgpgfﬁtl g%eféﬂc\)/\vglrn gg!i sol at ed One

clone was further used for _ _ _ _
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-HSD 1
ICsp (nM)

Example 1 6

Example 3 14
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25 pharmacol ogi cal characterization. Mcrosone Assay
M crosones isolated from HEK293 cells transiently

wexpses®ing human || beta-HSDL (for details seRCHBP206)/056347

were incubated in assay buffer é_loo nv Nadl ; 1mM EDTA,
1mv| WD 2008/ 003611 PCT/ EP2007/% 6347 -25 EGTA;, 1mM

50- 2881211%|gurw a%mﬁﬁ%gq_nﬁﬁ t (e)iéfee vﬁ'ﬁ'est7 l?,]e%w ?ﬁ(‘();(} réﬁ[?preferred
canpentds v olts, Oiluésdﬁlovs Wistdndege pAfdresd dthpoiunds bdve 1Cs, values
' bat at 37 ssa y heating to

EQ@N( g rﬁ\? an)esaFﬁa 8%!3?1} dhraiged By R ﬂm fgreggng test

Car benoxol one (1 uM. The anount of Cortisol produced

i Nt Mhé cARSA MRS fhrnfigs BAHd the Ipbl&ﬂnﬁk&e@ﬂ&ﬂﬁﬁ&’éﬁﬂa@le'sylts and esters
avai | abl. e, EL] SA-based Corti sol -detection kit

£ R wsed at Badisymarts 45 pR &hgfermaf ehyrmacapfiqs) prsparatigns. The

5!?@&@@&&[&12&%%15&%& bk %leiﬁleﬂéﬁ%teﬁraﬂ subigs orally (e.g. in the form
concentration at which the production o¥ cortisol” was

ghopletsderadryl tablgtst @ﬁageeﬁéwd présaft gdalinconpdemedutens, emulsions or
; E?ﬂsﬁcgﬁ Iﬁpﬂl ?e Eai}ﬁhé forlh d@!a!&“‘ﬁ§ @%)%Wr?c@;gg (@gl in tHPfdrm of

erred ds have 1C5 084 “be
NPPOSifITER b rH@Ue‘@bﬁb@JmEﬂlSt@@Oh aa/@alls@boef\ﬁ%ﬂqda@r@éatlb«f\ﬁuch as

TSR bR PRy P B R R EisgBl pme

expressing human |1 beta-HSD1 (see abovez wer e
cul t Thatadpéundg®f igaulpl atdeibeir phdivEveutiiatly acdeplablsisaly and esters

%}%dbeer}}rgﬁe%ged%l {Jﬁgrﬁ{ gtﬁfctcl Ql@ﬁgﬂg@rcgaﬁfégﬁg@é %bgzﬂﬁu&a% J St the

mn of "I ncu
atqdmsmteofaablatst caatedtthleiemlagm mhardrmkae’d camdlletSh €actose, corn
con Lo, COF ¢

starc Sderlvatlves t F tal sl’?ea ic Bfld Oéll_’[F gips etc. ltlseH f%g ggimple, as

mchAnsl;iazynts I})ensnablms, <ﬂnagee)s an&hsnall gekatmh:hpauimd in the

rri crosorre assay using representative conpounds of the

foI : %?aﬁ € odil%)\i’antstfh gsscﬁfe getlat ?uneesgg’rleﬁ ot?ﬁ%aqrggvim ggetﬁlge oils, waxes,
mWanlﬁgubﬁmcesmﬁ]aqm&@obrohpﬂunds of the invention

as the test conpounds are shown in the fol |l owi ng

tabl gulta%?erg)do uvantsr}o &w proguctlon 0% solutlons a(nlalvglrups are, for example, water,

polyols, saccharose, invert sugar, glucose, etc.

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 preservatives, solubilizers,
viscosity-increasing substances, stabilizers, wetting agents, emulsifiers, sweeteners,
colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable 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



Exanple 1 6 Exanple 3 14 WD 2008/ 003611
PCT/ EP2007/ 056347 -26 Conpounds as descri bed above
whaws/ 003650 val ues bel ow 1000 nM preferred coPEDEPIST7/056347

have | C50 val ues bel ow 100 nM %bre preferred

conpounds have | C50 val ues be?om110 nM These results

arz%hrltls, < Ial 3 flstc?ﬂarr] %1sFas¥ﬁ ldisalbnlg thrgrll%rl ffaGlh ae?e%rrhd’] {1c1ﬁarl)f ear’t]lng disorders

amtelpetsajal"[élesblsztge cam dar&sﬂi B/I[d?e hrﬁltscaml oid, OIESce)ﬁirsaSbe fltted to the
anents the rm of .phar maceuti cal 1

Bﬁ%é";ﬁ (ERRRS en%ﬁlé ca aeﬁftafecé R EPalEF S L 8H be

adtrinvtsition adalln H@@agabf abouSOIQ hn@s 2 mg Ipyr kK€b@tly wdighthgreferably

form of tablets, ated t ets, dragees, hard and. .
R4t Ogerats f eSS e 884 Bt {<gnabo il Srighes Papon . divided into
PHEREHIS I| Nis HividiAbdbsey, WietDeanl c@nhﬁt?fcfr@keiﬁlplfe dfaB@dame amounts,

or rectally (
gpr@% B¢ pRyprpRte. hm}é«}é}we%g élﬁ?ﬁ tI?ﬁ‘stg]? HPPGHingis given alpve can be

@;&e@deﬁevmeﬁdhﬁ@sr&lewltb%e ifH&eds 10 intranmuscularly or
intravenously (e.g. in the formof injection

sol utions). The conmpounds of fornula | and.their

phar nBBeHVERHT i ﬂla}éngé}ﬁflél@re@métﬁr by Expipples pvich hayg pofigniting
pRs8s8Sed Wi th pharnmaceutically inert, inorganic or
organi ¢ adjuvants for the production of tablets,
coated tabl ets, dragees and hard gel ati n capsul es.
Lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts etc. can be used, for
exanpl e, as 15 such adjuvants for tablets, dragees and
hard gel atin capsul es. Suitable adjuvants for soft
gelatin capsules, are, for exanple, vegetable oils,
waxes, fats, sem -solid substances and |iquid

pol yols, etc. Suitable adjuvants for the production of
sol utions and syrups are, for exanple, water,

pol yol s, saccharose, invert sugar, glucose, etc. 20
Sui tabl e adjuvants for injection solutions are, for
exanpl e, water, alcohols, polyols, glycerol,
vegetable oils, etc. Suitable adjuvants for
suppositories are, for exanple, natural or hardened
oils, waxes, fats, sem-solid or liquid polyols, etc.
Mor eover, the pharnaceutical preparations can contain
preservatives, solubilizers, 25 viscosity-increasing
subst ances, stabilizers, wetting agents, emulsifiers,
sweet ener s,
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colorants, flavorants, salts for varying the osnotic
pressure, buffers, masking agents or anti oxidants.

wab@g/oecmnt al so contain still other therapeuti ceCT/EP2007/056347

val uabl e substances. In accordance with the invention
the conpounds of fornmula | and“their pharmaceutically
acceptabl e salts can be used for the prophyl axis and
treatment of WD 2008/ 003611 PCT/ EP2007/ 056347 -27
arthritis, cardiovascul ar di seases, diabetes, rena
failure and particul arly eati ngkadider ders and
obesity. The dosage can vary in wide |imts and wll,
of course, be fitted to the individual requirenents

Erareplef: par t 3-€uP-ddimetyd-propyly8.085&9,10-haxahiydra: egrdoastalc]pyridazine
oral admnistration a daily dosage of about 0.1 ng to

g@p'ﬂ] PEf4 @m@%biﬂéﬁb%htylpﬁl%s%h@ﬁ'c)ic1a d@fﬂ@ﬂﬁs’l &Qiep MY tO
ng per kg body weight (‘e.g. about 0 nmg per

A %lmeméﬁﬁqé%cs? {1 hant) under an

alfgou atmeesphstrotdsdobled apprs6P ahdtreated dromwise, wilopgurdrqf able6 M

g(llﬁt%n &Z@\mﬁ}hﬁ i h!a)iaﬁie ivine’]e%ltlﬁége@g %I:hqn%ﬁ?at%?@ dfb[ﬁq_ﬁeactlon mixture

S IS S
bﬂowﬁ?é‘n Afeer stitringtfpnt eaimdessd, hdimethyloyutBsiard gwthyl ester (5 gin 5

%Y@ad&dlslomﬁ hdthe }ﬁxﬁﬂ@{}v@gtﬂed fg\p,%@?gl@l%tgso@éﬁﬂerature
g({,T/ E 20 7/ 056347 " - 28 Exanp npl e

-62°0) Bt g RCtisIg Pt yre Brag a #Ovsedqomrﬁﬂetseéhﬁ}n%ne@f@i Vg IN
5?[6211%}&(]1 dithén peﬁhﬁ@ne‘&% Between ACOEt and water. The layers were separated,
n
R TS L e PR O S e st diprated o give
¢dtdme(t§1-33>xg)pantyl JFplEospbOniviayiduindethybester 49.9bg) as a light yellow liquid
Led
%a?ﬁé?@s%ﬁ‘?n Ylfe%e%?fég&?ﬂ x91tl?cﬁﬁq5uﬁﬁéjrfp%k@g ‘Iii/lf §23 2 (MH").

ution o
hexane keeping the tenperature of the reactlon n1xture
Pep Bl (L4 Ag@@?eﬂﬁlﬂr@f%@erﬁﬂ? -C{HophtneOge
3,3-dinethyl -butyric acid nmethyl ester (5 gin 5
AlB)utiorrof paﬁaﬁlﬁn&é@%yoxadwt 0t19e ghrinxfettriqutivas (80 il @Eddérin argon

30 miputes e Q. The.r act

aPe e AT PR o VAL O s hAR b TR acid

digueloyl $steICD, 38&g) dintl hpdopaarte- t,2-chiad: (02t gieen] tAEBEEtuandas then heated
| e b

LA T 5y R AL LS P LD

betaper welstandAgphie the layers were separated, the aqueous layer extracted twice with

AcOEt. The combined organic layers were washed with water, dried over Na,;SO,, 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

yellow oil. MS (ESI): 237.0 (MH").

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-Dimethyl-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 AcOEt. The combined
organic layers were washed with 2M aqueous KHCO3, dried over Na,SO,, filtered and
evaporated. The residue was purified by flash chromatography (heptane/AcOEt 100% to
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4, 4- di net hyl - 2- oxo- pentyl ) - phosphoni ¢ aci d di net hyl
ester (9.21 g) as a light yellow liquid that was used

WO poosloasemext reaction wthout further purifi capCDRP20NMB056347

(ESI): 223.2 (M#). 15 Step B]a

(2) - (4 4- Di met hyl - 2- oxo- pentgl?j cycl ooct - 2-enone A
%%’j tB g(ég(l2p20(_il_16n E@if np]rgr)]}gyrli 5§hl‘bt é;%(llg %ejg %[y 10- 8% orOé:Engyrldazine,

t(ﬁ@é@ g)jasaxn eﬁ@or@hwlst\hhlte solid. MS (ESI) 233.2 (MH").

(4, 4-di net hyl - 2- oxo- pentyl ) - phosphonic acid dinethyl

Pélttﬁér ohp38nd) thahdee YR a%@&d%lgzto@ké}ﬂﬁlgﬁlostg %i } todtd

he m xture was then heated at reflux 1 under

n ar n at The [eact Was .
PP Poned gﬁme@ %Btlaftﬁgﬂqwowaﬁf dfﬂﬁ@ﬂﬂ%@?@l@ll-o "Jundeca-
djeetrikapar at ed, the aqueous | ayer extracted twice with

AcCEt. The conbi ned organic Iayers wer e washed with

%{te}”elb\gr bl?cg MY ?ﬁSI?@ﬁ%@gNg&* f’lee %I%d fr%l?lgbfi‘%cqg gr%;]%gptan 2,3-dione,

Jue was hrona
(hédimetbylAL-OFe- pg@t@b}ophogplgg% adi¢ dignetlyl ester, hydrazme monohydrate.
(2)-2-(4, 4-di met hyl - 2- oxo- pentyl)-cycl ooct - 2- enone

£QRfIe 39) aS(1@ 8|R)$h@2 2-Dith bOVM-pidpyl) M1, BSt e th$13,9- diaza-
gm(yg 0% blﬁet]ﬂgﬂecﬁ%‘b?ﬂ“}le@ 6,7, 8, 9, 10- hexahydr o- cycl ooc

ta[c] pyridazine (i) A solution of
light-2How sdlidDIMB (B ):-238 OX B BNPHep)red Yionod S YR2-168H O émethyl-

Q}Icqg 292 1] E n]i)t?}lp 2{% dp]honé g% 1 %rrr]l\g@?h? ra?cgtp%gt%%%gp%%g acid dimethyl

g&t@thﬁdraan¢@10(1§hhﬂlrpﬁe) and the mixture was then heated
toreflux for 12 h (oil bath tenperature: 105 C). The
Exaapledn ni xt188&) watsrtpButyl-1,1 b tdripethwdSrt-diater and

@ %016??%2&%'39?4 3% 8{egan| c layers were washed with

aqueous dried over Na2SO4, filtered and
evaporated. The residue was purified by flash
dHr G4 b AbhY ligheptlbrvedrag dbine JOBRP tapaktd (ROOEI HOVB1,1,7-trimethyl-

(L0363
BT et gy o8 bR e b pbamebonlaigimety!
tsm{rcﬂlmamd(amonehydrét@ 018 g) as an anor phous white
solid. M5 (ESI): 233.2 (M#). Further conpounds that

kS50 o8l B0 o BR ety 2B Ao 4. O

EcBipeB R} |pPrifizzize Di met hyl - propyl ) - 3, 4-di aza-tricycl o[ 6
.2.1.02" 7Jundeca- 5 2,4,6-triene |ight-yel I ow sol id.

B R g A S M REOPBLS il LA 2 Gopeidne 1.2

dné; (@ll%fﬂwﬁylﬂa-—@éb@p@ﬁm YhpspbbarplrIitea6A ektel Mdrhe
este drazi ne nonohydrate. Exanple 3: (1
QE‘YCBFa 2, 2-Di net hyl -propyl )-1, 11, 11
-tr| nmet hyl - 3, 4-di aza
Example 6: (1SR,8RS)-5-(2,2-Dimethyl-propyl)-6-methyl-3,4-diaza-

tricyclo [6.2.1.0*"]Jundeca-2,4,6-triene

light-yellow 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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tricyclo [6.2.1.02""] undeca-2,4,6-triene 10
light-yellow solid. M5 (ESI): 258.9 (MH). Prepared

wWo e@s01BIUR) -1, 7, 7-trimet hyl - bicyclo[2.2.1] PCI/EP2007/056347

hept ane- 2, 3- di one,

(4, 4-di net hyl - 2- oxo- pent yI ) - phd&phoni ¢ aci d di met hyl
ester, hydrazi ne nonohydrate. Exanple 4:
(1S,8R)-5-tert-Butyl-1,11,11 -trinethyl -3, 4-di aza-
tricyclo [6.2.1.02'"'] undeca-2,4,6-triene 15 M5 (El):

% &? %gﬁ l'ight-yellow crystalline solid. Prepared
f 4R)-1,7,7-trimethyl - bicyclo[2.2.1]
2,7 _ _
{‘@’E’z%@gse-(z?z ?ﬁ EZHW g l) 6- Ingethyﬁlgs% ﬁloaﬁ? (t:I'IC Ccllo 6. n(%s : H;/r]ldeca 2,4,6

gsnerapd hyE,S&)ZSﬂAZfﬁmcdnly)d{paowl) Exactby]e3,5—:dlaza—tricyclo (6.2.1.0

- propyl ) -6, 6-di net hyl -6, 7-di hydr o- 5H
C))l(cl?%ecgr%éggfn pyri dazi ne 20 off-white solid. M5
(ESI): 219.3 (MH). Prepared from

zﬁlﬁﬂg%gﬁ %F%(llflﬁ%lﬁ%g(g_%%lﬁpﬁ 6)1[0%?1; ﬁ'rﬁgfg ’I—{:PLa% Iuamg a Chl]ﬁll folumn
biralpak A4 iwatfq e 1sonmpghg,l&re@taeqe a&l@g@q gavgthe two enantlomers, in

bRRRIP f‘énﬁZQEV@hféestohaJ propyl) - 6-nethyl - 3, 4- di aza-
tricyclo [ "] undeca- 2, 4, 6 triene 25

Ekghpreyel | OV\B @ér‘; Bu&ﬁ% ethﬁ%ﬂ lhlfylm’lﬂ' SH-EcRRRh &l by R#azine
blcyclo[2 2. 1] hept ane- 2

4,4-trimethyl -2-oxo- Eentéﬂ% phosphonlc aci d di et hyl
@étt@msqawﬁ 82ih M Kdimdh Phe- A MH W repwred Grose4.4-dimethyl-cyclopentane-

P@legl?ez @93—/&?151%%22 0X§Q)M}E¥§H&Jpﬁ0§ﬁ aPid dlmethyl ester, hydrazine
net hyl -propyl’) - 6-nmet hyl - 3,4-di aza-tri

@w@pby ate, 1 0 2'7] undeca-2, 4, 6- trlene and

(1R 8S) - 5 (2 2- D nmet hyl - propyl) 6- net hyl - 3, 4-di aza-tri
cyclo Q0.5 2'"7] und 6-triene S bn1SS|

Exarp ound GﬁR&&ﬁﬁr@ Me&dﬁb\”é(éa? 4rdiaza-trpredo o de); %gﬂaldeca-
gtm) B@E-triabumrm  Chiral pak AD, with 5%

i sopropanol / hept ane as el uant gave the two

gerf nt Ioﬂggg(/fg EFQ %1‘}% I\(/iﬁlL )f’r pl’eligeedffr IBicyc of[f.%ﬁﬁe%taned,?)—dione, (5-

B}eﬂe’w CBth-lde’}’]a phogphmatidadid dinvethiyl lestdr, by diekioy olamobpdrafec |
pyridazine 10 white crystalline solid. M5 (ESI): 205.0

£Mittple oPr epay lgﬁ,SerSQngért@tﬁ&l@,ﬁ@&h%ﬁ%@ﬂ%m B8 undeca-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: (1S,8R)-1,11,11-Trimethyl-5-(3-methyl-butyl)-3,4-diaza-
tricyclo[6.2.1.02’7]undeca—2,4,6—triene

yellow solid. MS (ESI): 259.0 (MH"). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, (5-methyl-2-0xo-hexyl)-phosphonic acid dimethyl ester,

hydrazine monohydrate.

Example 11: (1S,8R)-5-Isopropyl-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.0

>7lundeca-2,4,6-triene
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1, 2-di one, (3, 3-dinethyl-2-o0xo-butyl)-phosphonic acid
di net hyl ester, hydrazine nonohydrate. Exanple 8:

W@ 1®BR08IRB) - 5- ( 3- Met hyl - butyl) -3, 4-di aza-tri cycPO[/6PRNL056347

02' 7] undeca- 2(7),3,5-triene yeIIow solid. M5
(ESI): 217.4 (MH+). Prepared f mbi cyclo [2.2. 1]

h h
ﬁ Q/Ef cllpés’tar:f;ﬁrlle so??l g?ﬁ geail?/dn@%%r] ?’ﬁ%}%)r(%cft f)rorgglzg Qﬁfrl] 7& trimethyl-
b]lﬁFRa BRS)| -h5pthe<f 2 BBthyé (3methiy1@zaxd-buw9qblm[sﬁh<ﬂnda@d dimethyl ester,

ﬁ}é{%undeca 4 . 6-triene off-white crystalline solid.
£1§ MOBPBYLAENLY  prepared frombicyclo [2.2. 1 ]
hept ane- 2, 3- di one,

E}% ?lg lge BPZ‘ 1S é8(?§8 5= cxwraﬁﬂﬁ‘ﬁe’aﬂg}l £ dﬁ% %SHE‘F& EX' “lundeca-

%(17$3§F1)rw!}ell 11-Tri met hyl - 5- (3- et hyI butyl) -3, 4-di aza
- tricyclo [6.2.1.02"'] undeca-2,4,6-triene yellow

t'lﬁ%vm ES E%Slr er(ggl Q\/I%Hf’cepa?&?ﬂ%%cﬁcf&m 1]heptane-2,3-dione, (3-
[
%@&P&ﬂ@lﬁ %%P@ﬂ?@l) sm%% Cy nglag&%hvﬁ @5&%11 pydreEp RRoRydrate.

acid dinethyl ester, 25 hydrazi ne nonohydrate.
Exanple@311: (1S,8R)-5- Cyclopropylmethyl—l,ll,l1—trimethyl—3,4—diaza—

%c[%ﬁ)géi?glzsg&g?&% 7%5%]31%% trimethyl-3,4-diaza-tricyc

6-triene WO 2008/ 003611
PCT/ EP2007/ 056347 -31 off-white crystalline solid. M5
Yetisy solp M (N3 28N ar Beeppied fiom (18,4R)-1,7,7-trimethyl-

bitwl4R)2. g}ththé QI?)E@BHé/ | C3 Bicfof#b 812 Eolpropyl)-phosphonic acid dimethyl
hept net hyl - 2- oxo- butylf phosphoni c

%%?rdﬁl‘fﬁﬁzé?%wong&dé?te hydr azi ne nonohydrate. Exanple

Erimplsrdy - 5. o, cHSHFOBRIEPHIYL 66 ity ko7 ibydiophs: 2. 1

16hefil Gda 1532(7) 3,5-triene light browoil. M
E}%S(fp)e %ﬂ?? i) Pr epar ed from

hi cycl & heptae23d
dyeasgst BRI 4»%651@&@5599%@%&&%9% (3reydoripREthgxo-propyl)-

RPhonR Y% By IR AL mofBiRle 13 (1
g % 0%1 Cycl oprogyl rre?ﬁsll 1, 11 11- trltrret hyl - 3, 4-di aza

trlcycl 0o[6.2. 1.0 2'7]undeca-2(7),3,5-triene 10 Yell ow
Edrhple 155 (E(SB)S'R)JMG aoﬁdﬂktﬂh}etlﬁﬂ&gauqotrfnﬁ@ml 3,4-diaza-

£I'1CYC10F2 2. } 0 ’7]untd[eéan§4 trlene

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

Example 16 (1S,8R)-5-(3,3-Dimethyl-butyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .0*’]undeca-2,4,6-triene

light yellow viscous oil MS (ESI): 273.2 (MH"). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, (5,5-dimethyl-2-oxo0-hexyl)-phosphonic acid dimethyl

ester, hydrazine monohydrate.

Example 17 (1SR,8RS)-5-tert-Butyl-11,11-dimethyl-3,4-diaza-
tricyclo[6.2.1 .0*’]undeca-2,4,6-triene
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bi cycl o[ 2. 2. 1] hept ane- 2, 3-di one,
[ (3-cycl opropyl - 2- oxo- propyl ) - phosphoni ¢ aci d di net hyl

W@3a08/0036inydr azi ne nonohydrate. Exanple 14: PCT/EP2007/056347

3-Cyclopropylnethyl-6,6-dinet2%% 6, 7- di hydr o- 5H
cycl opent a [c] pyri dazi ne 15 pared from

Y\fg"fe soliaehdg % O(R}ﬁ[it agreyﬁsed?fmnm nE dlmethyé(l:)iwgclapﬁ%tl ],]hyePtane—2,3-

cyc 0X0- sphonic
éWer(ChﬁsldrR@pahd& nrgstepdr Garel VELadipl €hdrd. Soc.; EN; 1025 12; 1980;

gt:lﬁgt),gﬁ dﬁn@{gll ?BQ@W*)@E%Mshh%ll%an& ﬁlEﬂh 55{&” aﬁra‘%n‘ry az

ricyclof deca- ene
ehydrptene solid. MBS (ESI) 271. 4 (N+H). Pr epar ed
frmﬂ(18,4®-1,7j%trinethw- 20
Bigiviple af 2b 2. AR[3RpI5aRE- Eut%l i Onalmethyl 3,4-diaza-

isiEBlg T@Eﬂt b PR B R RSP ARE M B-qiethyt 3.4 diasa

(riScBR).2.5.0f éuﬁdaamayilemty|) 1,11, 11-tri methyl - 3, 4-d
laza- tricyclo [6.2.1.02""] undeca- 2 4,6-triene |ight

l?[LIhQWOlY '0?&?‘“}?[08{& 0 arglnghs,l 't %?eéa%tl(/M:ﬁ’)LC B’&ﬁg & &tal column

rom r,7-t
th?]@p]@{&? 271@]2#(@ ﬁpg}ﬁ)@agol@e@ﬁa@ﬁ @s eluant gave the two enantiomers, in

bptictig bRt vth - Bhax eoliexy! ) - phosphoni ¢ aci d di net hyl
ester, hydrazi ne nonohydrate. Exanple 17

S A A L B TN S VR 1

ﬁ&@svoo@mm |RAT¢ERROOTOE6347 -32 white solid MBS
(ESI): 231 (MH). Prepared from 7, 7-di met hyl - bi cycl o

R%ﬁé/e%&ovr] lsolnie ME?(]%’[)Z 2852 Mﬁrﬁ?ﬁ%&j ?roan R Qilﬁ%ﬁ:ly}
biggdo 24 égytan%2é @pﬂ%t(ﬁgl1¢@f@%bZWP;Hepthhblwahﬁmé acid dimethyl

aﬁ&dhﬁh&ﬁﬁ@ﬁbnﬁﬁﬁﬁmf hydrazi ne nonohydrate. 5 Exanple
17a,b (1S,8R)-5-tert-Butyl-11, 11-di net hyl - 3, 4- di aza-

F“ 0%15)18[56i éﬁ#’R%fﬁS; u@%eﬁ’fn%tﬁl oy DERRE Bimethyl-3,4-diaza-

tridychp£d.2.1J067]BndedZ,4,6-tierdeca- 2, 4 6-triene Subm ssion
of conpound of exanple 17 to preparative HPLC, using a

QIO@SBQ%BQE%I %ﬁg@dggﬁg AR rFaW,dt @0&%7 dlmethyl bicyclo[2.2.1]heptane-
afﬁﬁlil%ﬁbflé trmwthyl 2-0x0- pentyl) phosphomc ac1d dlethyl 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 >’ Jundeca-
2,4,6-triene
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10 optically pure form Wite solids. Exanple 18 (1
SR, 8RS) - 5- (2, 2- Di net hyl - propyl )-11, 11

wo diosmodeyl - 3, 4-di aza- tricyclo [6.2.1.02""] PCT/EP2007/056347

undeca- 2, 4, 6-triene |light yel l#%, solid. M5 (ESI):
245.2 (M#). Prepared from7, met hyl bicyclo[ 2. 2. 1]

ta .
R e, FLES0s 200 (U ) Bsepri ot st apspygn-2:-dione
ﬂ(5-@sbg¢ntywdp@zpmgylmw a@ld dxethpll estai@hydrazine monohydrate.
SR, 8RS) - 5- (2, 2- Di net hyl - propyl ) -6, 11, 11

E&Jﬂlﬂ%@ﬁyl 3(14{'8:9)-352@' 2- D'ilh&‘l‘l? r({ 1)2} ﬂ-} plztrulleth 1-3, 4 diaza-
un ec? rrene Qw SO g
6%#@p§ﬂéé|ecﬁr%ﬂ3i57ﬂ%nenet hyl - b| cycl o [2.2. 1 ]

heptane- 2, 3-di one,
6ftswhite-sblid. &b RS 1 250 aMIENL. ). Pr@iamirfmm IR, 48+ 07,ditdtreyHyl-

%\Eo [gpég/ %gpatgllae_r; a,é)lf) :2‘? qud rrn%{h%e% ﬁ)XP %{lﬁ%z 0hosphomc acid dimethyl

e%@mh}cdrazme mpnplydrhte. M@u@r@d@@, lsc])lat@d dad autifig] by silidaggeb

Eﬁp %Q% }glr MS (ESI): 229.2 (MH). Prepared from
I cycl 2. 2 1] heptan 2, 3-dione, (3-

cycl opr.opyl - - 2- 0x0- but yl ) - phosphoni ¢ _aci
BlarabRgs s 05 Skwy 32 Dt HARSHAI B o, St
alcythogs.2.a0eahdeh@(PrEPafiaid ve HPLC, using a chiral
colum, Chiral pak AD, with 5%isopropanol/ heptane as

}Nhutg chhogExﬁ%Se EI'SZ) %%W (ﬁm t Ibr%r)gsrgé? fromrz IIQ,HE -‘ff}'f—%uﬁé{ﬁﬁ-

b8y [BRS) hSPt@y@Bép@nny (e tcdinprieth3]-2-~odtb speatyl - ploysphoipie agid dimethyl

g’%é% %ﬁ%o ?%%%ghgd%at% , i rfd'r' ?%cme%gvg%%pg%ﬁpggﬁd:of example 22,

Kuyifie béﬁl&??e@? Fhw%@w Yo[2.2. 1]
heptan 2 3-di one,
Efa:inlsly Qhopen(clyd 8&)& RXOBRDPY )11 pHarp03I4diagd-ticyclo[6.2.1.0

¢h drazi ne nonohydrate. Exanple 22 (1
]%%é gﬂ;ﬁ“ﬂ’éth propyl)-1,11, 11-tri net hyl - 3, 4- di

aza trlcyclo [6.2.1.02" 7] undeca 2 (7),3,5-triene 5

bglt-yekow elllesl(BSI)i\BS(ZE@IIH ). Paépated(fkeha] IR, 4%) 1,B7 e¢parcdyl-

Efc JH)[(Zlﬁﬂﬂ?ta&e ’37d151[1é e hﬂllnethgl Q%Qt)q{u%yl)? pﬂll)sphomc acid dimethyl

846r4hxﬁrﬁ@tlwl|on2h56k®tep%4ﬁtwrydb%%%%@ltd Rifipddyrrdicn gl
gﬁbﬁ{améﬁyg{yﬁm ne m)nohydr ate. Min product, isolated
and purified by silica gel

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

light yellow 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,

isolated 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:
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15

chr omat ogr aphy. Exanple 23 (1
S, 8R)-5-(2,2-D nethyl -propyl)-8,11,11-trinethyl-3,4-d

w@2@s/0a81tri cycl o[ 6. 2. 1. 02' 7] undeca- 2(7), 3, 5- t PCBERR2007/056347

white solid. M5 (ESI): 259.1 ( ). Prepared from

(1R 4S)-1,7,7-trimethyl- bicycto[2.2.1]

hept ane- 2, 3- di one, Per tablet
(4,4-dinethyl-2-oxo-pentyl)=pﬁosﬁ%onic aci d di net hyl
ester, hydrazi ne nonohydrate. M nor product,
Aeggiedhgedient of conpound of ex@@mplge 22, isol ated and

rified b {iica gel chro raphy. 15 Exanple 24

PhRogafunY PlUeEt PS1 11 71705 et hyi - 3, 4- di avat i cy
Cbaf §aizh 1.0 2'7] undeca-2(7)5@g5-triene [ight yellow
?Hj. M5 (ESI): 245.2 (MH). @gﬁgared

POm( 1R 4S)-1, 7, 7-tri met hyl - bi'8cl of 2. 2. 1]
ngpicanerodyldnedidediulose 20m
(3,3-dinethyl-2-oxo-butyl)-phgig}onic aci d di net hyl
ester, hydrazi ne nnnohydrate4 &n product i sol ated
and purified by silica gel 20 chronmatography. Exanple

25 Example B
(1S,8R)-5-tert-Butyl-8,11, 11-trinethyl -3, 4-di aza-tricy
cl of 3,5-triene |light yellow.,

oi | . gﬁém(]pggpsl _%f %)%@%gadl(eq%a_p,zegg%g} Bfenagner known Der se’as the active

frigeddichiRfkShe produétidh bn@phylks ofth€§tlo@finds cdnddosition:

hept ane- 2, 3- di one,

(3, 3-di net hyl - 2- oxo- but yl ) - phosphoni ¢ aci d di net hyl

25 ester, hydrazine nnnohydﬁﬂ%@ﬁﬂﬁknor pr oduct,
regi oi somer of conpound of exanple 24, isolated and

putivefihgddieymt silica gel chrommbmghaphy. Exanple A A
quoung of formula I can be uaed in a manner known

§8F €8s the active 30 ingfeli¥nt for the production

pictébl ets of the foll ow ng ggom%§ition: WO

2008/ 003611 PCT/ EP2007/ 056347 -34 Per tablet Active

Fﬁgredient 200 my M crocrystialM8ne cel | ul ose 155 ny

PRIRessiAlkkRad® MO 5 Talc 25 gk g
220.0 mg



Hydr oxypr opyl net hyl cel | ul ose 2"m 425 ng Exanple B A
conpound of formula | can be used in a manner known
w@ersdaseas t he active 10 ingredient for the pPOUERINDOS6347
of capsules of the follow ng p$ position: Per capsule
Active ingredient 100.0 ng Corn starch 20.0 ny
Lactose 95.0 ng 15 Talc 4.5£g%¥#§£gnesiun1stearate 0.5
ng 220.0 ng WO 2008/ 003611 2007/ 056347 -35
CLAIMS 1. Compounds of fornula R3 2 4 RCb~ R la
C--N Rl' "N (lI) 5 wherein R1 is cycloal kyl,
aryl al kyl or aryloxyal kyl; R2 is cyclalkyl, arylalkyl
or a&xIOé g%h%gblg&aRl and R2 together with the carbon
at ons CHHN ¥ %hi ch they are attached formgj: 5
5 bRORCaR7 :CaRCab

R3

2 4
RA_ . A~_ _R
\?bﬂ/

Cc _N
R N7 (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

R5 R6 R R5
RE ?b o o R® (l:b
R7 Ca éa 7 c?
Cb Cb Cb Cb Cb
La . . [, or |Q I,
C C C C C

R* is hydrogen, alkyl, cycloalkyl or trifluoromethyl;

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

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

R is hydrogen, alkyl, cycloalkyl or alkoxy;
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CboCbCbCh Calal alaorl a CCCCC 10 R3is
hydr ogen, al kyl, cycloal kyl or trifluoronethyl; R4 is

wQ2@sgo3set hyl - propyl, 3-methyl -butyl, iso-proppCT/EP2007/056347

tert-butyl, cycl opropyl net hyl ,:?%cycl opent yl net hyl ,

3, 3-di met hyl -butyl or 1-cycl opropyl-Il-nethyl-ethyl; R5
R6 is

is hyd en, alk cycl.qal kyl or .al koxy:
nyar Soun e R E e enBie SRR =7 32
hydr ogen, al kyl, cycl oal kyl or al koxy; WO 2008/ 003611

PCT/ EPRPOUNQ5684ing t86laamd , phareiraR tis 2i2edin eyhydpeeypt abmethyl-

sal ts _and esters, thereof. 2. unds accor.di ng, to
P bR e

butyl, iso-propyl, tert-butyl, cyclopropyl nethyl or

8ycl GpapbyhdetchyidingXo aGpopeufidsinadoarTXiwhgreioR amd Rhegether with

of cJ,ai 1 or 2,..wherejn R, and RZ together with 5
Che i o e ClREC ot B RHEH B 51 ¢ B
formRs 5 RECbRECbhChCh RF CaRC Ca O Cad.

Conpounds accordi nggfo any one of clainms 1 to 3,
' wth the carbon atons Ca

e ache ¢PCb Ca cP
3 i one cl aijs of to |
@Gnd RZ together @Gith 1 on ato c?

and Cb to which they tached formH

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

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

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
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Cb Ca CH3 6. Conmpounds according to any one of
clains 1 to 3, wherein R and RZ together with the

we a0Bomeat ons Ca and Cb to which they are attaptiBEPI007/086347

C~: 15 WD 2008/ 003611 PCT/ EP2007/ 056347 -37 7.
Conmpounds according to clains to 3, wherein R and

?Ze;egrrent rc])lel{l%s\é\gcctf:]gréltu?ggt i bgl; t%a v?lﬁr Cé}QOo gR@t)%c%eﬁler w1t%h[he carbon
accomdnmgjmndaﬁyommﬁhahqahamﬁmi&dmmn7 mhereln R3 is
hydrogen. 5 9. Conpounds according to any one of

clains 1 to 7, wherein R3 is nethyl. 10. Conpounds

according to any one of C|&IH% 1to9, wherein R4 is

2, 2-di net hyl -propyl or tert- ut¥l 11. Conpounds

according to any one of Cto 9, wherein R4 is
3-nethyl -butyl. 12. Conp s agcording to any one of
clains 1 to 11, wherein Rs, d R7 are 10

i ndependently sel ected from hydrogen and net hyl. 13,
Conpounds according to any or¢ of clainms 1 to 12,
wherein Rs, R6 and R7 are hydrogen. 14. Conpounds

according to any one of clains 1 to 13 selected from
8. (Sonwpidt acgPrdgregpyny one of claims 1 to 7, wherein R is hydrogen.

-5,6,7,8,9, 10- hexahydro-cycl oocta [c] pyridazine; 15

0. 1SPC§B§bu§ds( #crdAgBtaly bnP b LAY 13to47' %é%ﬁr RY is GYehy?.
[6.2 2 7] undeca-2,4,6-triene; ) - b-

2, 2 Di wethgl-prop yl) -1,11, 11- trlnethyl 4-di aza
0i ¢ (Fempoprd Srzacg._or@l-mg] toljiﬁﬁgggloﬁcl@png ttp,%_,w@erem R"is 2,2-dimethyl-propyl

or tert-butyl.
11. Compounds according to any one of claims 1 to 9, wherein R*is 3-methyl-butyl.

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

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-cycloocta[ c] 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-trimethyl-3,4-diaza-
tricyclo[6.2.1 .0*"Jundeca-2,4,6-triene;

(1S,8R)-5-tert-Butyl-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.0>"|undeca-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-methyl-3,4-diaza-tricyclo[6.2.1.0> |undeca-
2,4,6-triene;
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(1 S, 8R
-5-tert-ButyI-1,11,11-trinethyl-3,4-diaza-tricyc|o

wQ 8008/043601 ' | undeca-2,4,6- triene; 20 PCT/EP2007/056347

3-(2, 2- D nmet hyl - propyl ) -6, 6- dlggthyl 6, 7- di hydr o- 5Hcy
cl opent a[ c] pyri dazi ne;

(1SR, R §%Bé1§y} (6%. é}.mﬁtmtéhy ldﬂR;ﬁ%P %ﬁ yquentQ e %d%iigle;az a-t

ricyclo Unde ene;
2008

>-te ﬁ%g’g RO PSE g o € bndgarp ) - tiene

(5 S BRI Sl 4l yiewslofs s Wy lundeey 216 triene;

[6.2.1.0"% undeca-2(7),3,5-trjene,; _ _ 57

( 1SR Ir8)- 51 b bi-L ripeflyl 53 amgthyl huyDi b4 djagaecyslofo. é 10" Jundeca-
undegawy#tno-triene; (1 S8R -1,11,11- Trlnethyl

(3 nethyl butyl) -3,4-diaza-tricyclo [6.2.1.0' ]

unde Rg S%Efbf&rf '1?'1"?1 t£11]ne ﬁ@%ﬁl dlachl trlcgclo [6.2.1. 0 "Tundeca-2,4,6-

- 5- I trimet tricycl

[ 6. ZUmn@ undeca- 2,4,6- triene;

(1SR, 8RS) - 5 Cycl opropyl net hyl - 3, 4-di aza-tricycl o

[ 6. 2(1BRBRY)-uigdemro@flietts] B354 diagnticyclp 16.5] 8R) undeca-2(7),3,5-triene;
-5-Cycl opropyl nethyl -1, 11, 11-trinethyl -3, 4-di aza-tricy

CI 0 [16,8R)15-Qytidpropslecahyl 101 12(17)rindethylt 3, 4-el@a-tricyclo[6.2.1.0>" Jundeca-

o a?@?%?%'agff@y' -6, 6-dimethyl -6, 7-di hydr o- 5 cycl op

(1S, 8R) - 5- Cyc| op Inet 1 tr| 4-di az

a tr éhoaf@ygﬂqtﬁ -y ]c%v7 éhxél rg-ott tfg Ipyridazine; and
npounds according to any one of clalns 1to 14

sel e(:}tse%ﬁ)fﬁ—gmlggenty methyl-1; 11 11-trimethyl-3,4-diaza- tr1cyclo[6 2.1.0 *"]Jundeca-

(1SR2§%$}w§e(2 2-Di met hyl - propyl) -3, 4-di aza-tricyclo[6
2. 2' 7] undeca-2,4,6-triene; (1 S 8R) -5-

tﬁ% gglzéqngﬁfﬂé‘dé ac?&%ﬂ%’% tl) ang ohd 0%&%&& l%tllélxsléleg’[f(ﬁ frgh'gz a

-5-t élrstR’SlSﬂyi €212 -Dimethyt- prqwk) Fy4-dBiza-tddyalods. Eﬂlocyclhdeca 2,4,6-triene;
[6.2.1.0""] undeca-2,4,6- triene; 20
( 1SR IBRR)- 5(12,1?2m@th‘ybpl“qpy})pr bpyl Jrifethgl- By di®ad- di aza-t

| 6-t
glfgﬁlogﬁfi%}g g %4 ﬁV?I§ﬂ$ dlhyngngkkcyclopenta

Cc ridazi ne
Le] P yS 8R)-5-tert- Bu’[yp(iI 11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.0%"Jundeca-2,4,6-

triene;

(1SR,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

(1S,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

(1S,8R)-5-(2,2-Dimethyl-propyl)-6-methyl-3,4-diaza-tricyclo[6.2.1.0 *"lundeca-
2,4,6-triene;



10

15

20

25

(1 S8R -1,11,11-Trinmethyl-5- (3-nethyl-butyl)
-3,4-diaza-tricyclo [6.2.1.0"'] undeca- 2,4,6-triene.

WQ@20080036Conmpounds accordi ng to any one of cl ai PET/EP1007/056347

13 selected from 9.
(1S, 8R) - 5- (2, 2- Di net hyl - pr opyl 32 6- met hyl - 3, 4- di aza-tri

(I;)(/:Prl/ @%%#@%—?Z%H&gggo%ﬂ)% —?ﬂe%i};l—r?)i,éﬁggm— rlcyglg) 968 é.?.%aﬁ]]ujﬂdeca—

(1S, 8Rp-5ie(@, 2- Di met hyl - propyl ) - 6-net hyl - 3, 4-di aza-tri
cyclo[6.2. 1.02 , 7] undeca- 2,4,6-triene; (1 S, 8R

- 5- 3 D | - [ ) v 1-tripethyl -3, 4-di -
i chSRors B Pl ik phr g Bty © ' 28
SR, 8f&Byelbta 2t 0> Buiiddca-2416-Triene;

1-di net hyl - 3, 4-di aza-tricyclo [6. 2.

50 SR o ncoin L LR b 3 8k dripelodg g Tundeca- 246
[ 6. 2trknB7] undeca-2,4,6- triene; (1 R 89)
-5-tert-Butyl-11,11-di et hyl - 3, 4-di aza-tricycl o

(3 A 5L RSSO L L B b riguelalp e fundegp o

i azatriehej cyclo [6.2.1.0""'] undeca-2,4,6-triene; (1
SR, 8RS) -5- (2,2-D nethyl-propyl)

i PP A8 A2 s 2
( 1- Qgiehepr opy! - 1- net hyl - et hyl ) - 3, 4- di aza-t ri cycl of 6. 2.
1. 027]undeca- 2,4,6-triene;

1SR - B- t hyl - 3, 4-.di -tricycl
L6, 21 SRR DR e §ep bl e AR o ke ©
(2, 2trRyastdy L .obT epddcd-2;416-Trdentl- t ri met hyl - 3, 4- di aza
tricyclo [6.2.1.0""] undeca-2(7),3,5-triene; 20 (1

D o iR OB PRI B Pt 4-diasa

undegaydb[.2.805 tiid@Be;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;

(1R,8S)-5-(2,2-Dimethyl-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,8S)-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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20

(1 R 89)
-5-tert-Butyl-1,11, 11-trinethyl -3, 4-diaza-tricyclo

wQ 8008/0a3601 ' | undeca-2(7),3,5- triene; and (1 SPGREP2007/056347

-5-tert-Butyl-8,11, 11-trimethy}s3, 4-di aza-tricyclo
[6.2.1.0"7] undeca-2 (7), 3, 5- triene. 17. Conpounds
according to any one of clains 1 to 13 and 16 sel ected

Erlgnggg@%ogg%%%%éﬁ’ﬁ%op 56837/ OZQ%E%% trgyg}obﬁ 1,9 *{lundeca-

cycl pp®-2iend. 02 , 7] undeca- 2,4,6-triene;
(1S,8R) -5-(2,2-D rrethyl-propyl)-G-rrethyI 3,4-diaza-tri

I : : d - 5 2.4,
°5°% Qs 1 2 Dime P RESASE i L3 FREplelen T undeca.
[ 6. 22,1,60Fneindeca- 2,4, 6- triene; (1 R 89
-5-tert-Butyl-11,11-di net hyl - 3, 4-di aza-tricyclo

6.2 nd =2 4 6- tri :..10 (.1 27

5 sHS L PROBERTEL L it BT it Attty nslegy 3.6
za- trtelne,ycl 0 [6.2.1.0""] undeca-2,4,6-triene; (1 S, 8R
-5- (2, 2-Di net hyl - propyl)

undeééé%)?% {eg’F%h%' IlgMé 1rgﬁ§al(aa§ agé)trlcycioq6% loze]zdncha 2,4,6-

- 5-tgfeheBut yl - 8, 11, 11-tri net hyl - 3, 4-di aza-tricyclo
[6.2.1.0"7] undeca-2 (7),3, 5- 15 triene. 18. A process

Lo B AL R B S SR g2 o o

conpﬁws}doaazz:ooﬂ’]a@ddcﬁxztm mdnd; R3 2 4 R'I,,Cb~ R | -
ly RL/C

(1S,8R)-5-(2,2-Dimethyl-propyl)-8,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.02’7]undeca—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.

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
R\ Cb%ﬂ{R“
|
R ()
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 11beta-hydroxysteroid dehydrogenase 1.
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(1) wth hydrazine; wherein RL to R4 are defined as
inclaiml. 20 19. Conpounds according to any one of

waeb@sme3elito 17 for use as therapeutically actP@UEEP2007/056347

subst ance. 20. Conpounds acco;?ipg to any one of

claims 1 to 17 for the preparatlon of medicanments for

Lo BB TSy SO SECRR Pt PSRRI S haRhe vt any e
| bet af dyidrsdxydv endiadhdepylicdiyeneas eartier. WO 2008/ 003611

PCT/ EP2007/ 056347 -41 21. A pharnaceutica

nposition caonprising a,conpound i ccorda i th .
2y TR oY SRRy SRRl BEEE FELF Ry M heparaton of
car r iredicaid2nts Térahe seatafenaabpjophyldxiact dinbétesy obaitarating disorders,
one gf lains 1 to 17 for the preparation of

C
medi DEHBHFRIFMINREYS9 ent and prophyl axi s of

di abet es, obesity, eating disorders, 5 dyslipidem ae
and MypasetEasooipourd accbhding seadf oree (febipasinto ek prgparation of

to any ,one of .clains 1 to 17 for the epar at. i on, of
moch BhARHReTs 65 O Beatrsal mleroRhubl shihass byvet
di abetes Type Il. 24. A conpound according to any one

2f. chabfi®olindl acchbrdinghemy@mreulfakins et aGedied intghufdcourad according
process of cl?in]1§ 10 25. A nethod for the treatnent

and PPyl €2t I abet es, obesity, eating

di sorders, dyslipidem ae and hypertension, which

PRt hadnahod fdrskstredmeni sidesroplylads ef digitdidsyébesityiebuiig diforders,

a co und as defined in any. pne of clains 1.to.17. :
26. Aedkaeegd hRE oA Hhich %ﬂ@0<bf<aﬁm%ea%h§%%teﬂng an effective
di abghesntlfR&ohipounlias BefMRH RO any SRIGIAS®S 1 to 17.

adm ni stering an effective anmount of a conpound as

fined jn any one of 15 cl aj 1 17. 27. The.
oventiohoad e Bripenthe! Gesertes fabelés 15pe 1 Wich method
comprises administering an effective amount of a compound as defined in any one of

claims 1 to 17.

27. The invention as hereinbefore described.

X%



