PYRI DAZI NE DERI VATI VES The present invention is
concerned with novel pyridazine derivatives useful as
whibeo7M&B3R1 i nhi bitors (T2D). The invention i s CPOLEPIV8E063533
particularly with conpounds of forrmula I wherein Rl is
cycl oal kyl, arylal kyl or aryloxyalkyl; R2 is
cyclal kyl, arylal kyl or aryloxyalkyl; or Rl and R2
together with the carbon atons Ca and Cb to which they
are attached formR is hydrogen, alkyl, cycloal kyl or
trifluoronethyl; W/ 24.05. 06R4 is benzyl, cycloal kyl,
aryl cycl oal kyl , adamantyl, aryl or heterocyclyl,
wher ei n benzyl, cycloal kyl, arylcycloal kyl, aryl and
heterocyclyl are optionally substituted with one to
t hree substituents i from al kyl ,
cycl oal kyl, al koxy, Eﬁ@ﬁ@ggﬁﬁ%gﬁ%ggh; rifluornmethyl,
trifluoronmethoxy, benzyl, phenyl and phenyl
substituted with one to three substituents
i ndependently sel ected from al kyl, al koxy, hydroxy,
cycl oal kyl, halogen and trifluoronmethyl; R5 is
hydr ogen, al kyl, cycl oal kyl or al koxy; R6 is hydrogen,

al k cycl oal ky]. or al koxy; R7 is . hydrogen, .alKk

oyl O RFerd v <t i i) YRR ter Bhfh pegot as 11b-
BaDt dnkiblossTeDs. t hereof; with the proviso that 3-(2-
furanyl)-5,6,7, 8-tetrahydro-5-nethyl-chinnoline is

e AR B

met hyl . d ucocorticoids (Cortisol in humans,
corticosterone in mce and rg@ts) are an inportant
cl ass of adrenocorticosteroigs that regul ate many

. 2 4
met abol i ¢ and honeostanQ(? esdes and form a key
conponent of the responset o Sflress. A ucocorti coids
act via intracellular gluggcorjcoid receptors and, in
some tissues, nineraloggvtruord recepyiprs; both being
nucl ear transcription factors. G ucocorticoid action
on target tissues depends not only on circul ating
gheretti d concentrations and the cellul ar expressi on of
receptors, but also on intracellular enzynes that

g#ﬁ&ﬁgQL%,%%bﬁ& mngﬂ%gyi ﬁFh extent gl ucocorticoids

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;

Wb/24.05.06



10

15

20

25

30

access to receptors in an active forns.
1l bet a- hydr oxyst eroi d dehydr ogenases (1l beta- HSD s)

w@ adoaloyzsel t he i nterconversion of the princi pal Per/EP2086/063533

11- hydr oxy-gl ucocorticoid (Tortisol in nmen) and their
i nactive 11-keto netabolites (cortisone in men). The

RO AR 5 RYBUED L L QURARERLNEE yher v

gsl'clccaﬁqm rat‘ylcyalodﬂgyl tai”bé laedbyetpf(myctlyigmaoplmrmﬂy sisatuted wob @he to three

T B R T g %%bgygpg@@x§,%%§ogen,

trifiwuesthyl, mridusremetioxsthedyyl nEtcta yhan diphetdaifstibmitatell avith one to three

Rache dj f.f ren expressi on jin | ean
N iehls fERrg ey SrE G derpBRogy kG aben and
trifluodemedhyy specific changes in gene expression that
night be associated with insulin resistance or altered
Eg it lism EIS ngg reveal ed that the nmRNAfor
Bevat Hﬁ":ﬁﬁ? ¥ two-fold up regul ated in
adi pose tissue in obese individuals. Moreover,
RVBMedfes sillng dytlbgka-disMoxin adi pocytes of mice |ed
to visceral obesity and to a syndrone-Xl i ke phenotype
SCi 2001 Dec 7; 294(5549) :2

2%§$é3§¥%éwaﬁaygaékﬂ ﬁ?ﬁ&se data very strongly

support an inportant role of |lbeta-HSD in the
amndpicdrimatewnicalbbestityblasdtstah e ektaﬂsahesra@fnwltbfth@pmms ¢hat 3-(2-

REART s Bon e st B RS s hataneCu B Gass RO i

hesdkistutdd phepd a2 lcditaetorf ® Ritan@ i’ ss ndtafyiR)ge or aleemat ed
l'i pid parameters and/ or reduce weight in obese
subjects . The first pharmacol ogi cal indication that

I 1 beGarchbiSBXicoidh{dorrtisobin humaencortigbdterbayim heneahd citglare an

effects wer bt ai n car benoxol one, ..an .
B o e g BTG T RIS 0 rSlale RBE ek Raghpomeostati
phﬁegs& aldeform ﬁZ&ﬁﬁ)ﬂlb(ﬁlﬁh&oHSBZespafn &a;b @Réﬁs @ubdibortlcmds act via
carbﬁp xolone ngie se in d
DLASE YR, gtl'iFOF?ﬁch‘iC@Qth??@tqfﬁ ad-thame HFﬁuEﬁ F}l%‘ﬁa]GFomcm receptors;
bbitedearghildcalBiin cHPUSE fae @S, @ladocbRIchid@tioh 6M &r etaﬁ;@hes depends
therefore n1n|n12|n sonme of its Ieterlous effec
pOIEPD gEcupting gy Cym@txaﬁwnwﬁ? Celbilar eyptestion @ eceptors but

313d 6R imiROlulad dnB@hés tHaDritcpll PIRERTRED WRicHBR¥n %M@ﬁwmds gain
including liver,” adi pose tissue, vascul ar snoot

ARFSBIl@ ECCCRaFdR @3@0%\‘?&06?1&.1Abetilrhgdra)éwtwt@dqhgd@éﬁw%ﬁtlbeta—

PIRpNNRRGH) e #adn detcol @& sidn b€ hﬁtﬂriﬁ%iﬁél h QW 8 Ih Hf&x? gﬁL%COl‘thOld
Its substrate (conmpared to |l beta-HS %é f

(Gortiselduadio mmlé@ctwﬁdldmwg@bqﬂﬁb oftisone in men)
bi directional, exhibiting both 1l bet a-dehydrogenase

and Th@@Iz@merlﬁﬁét@ﬂ@aﬁ)x&ﬁ%id QS droteh e BypRat (@l beta-HSD1) inter-
stability of the dehydrogenase activity (P.M

converts mactive into active glucocotticoids, thereby playing a major role in local
modulation of cellular agonist concentration and thus activation of corticosteroid
receptors in target tissues. In a recent study made by F. Hoffmann-La Roche differences in
gene expression in lean and obese men were analyzed using gene array technology in order
to identify specific changes in gene expression that might be associated with insulin
resistance or altered metabolism. This study revealed that the mRNA for 11beta-HSD1 is
approximately two-fold up regulated in adipose tissue in obese individuals. Moreover,
overexpressing 11beta-HSD1 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.).
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Stewart and Z.S. Krozowski, Vitam Horm 57 (1999),
pp. 249-324). However, when the enzyne activity is

wo e@vmeaBsen i ntact cells, the 1l beta- reduct asePer/EP200§/§63533

predom nat es, which regenerates active glucocorticoids
from inert 11-keto forms. Such glucocorticoid

t] I
ggg%&%({:rgglleég (#aéa\ll e t?&? %{ ﬁjé)lpeﬁt an 1%5): ﬁ%lﬁfal%?e! &M 18&ta-HSD1 in the
gidluclnxo:rooﬁ obesitydamaicthe wmpgarmd:ﬂt af ghtcbsesh(mh@)sasle dnd: hplldqiaaa‘meters

TR o1y TREROR PE e AR it bR IRRRES Type 2

diatetionsatikbn 19, moasiatitadieated liphd patameteroind/bibetiacciabkht in obese
qjoul d not only reduce the typical Syndronme-X
B4¥étes associ at ed synptonms, but it should also be
save and without nmajor side effect. Studies with the
uns pé&ké¢ firse pharhiabologicalgadibgmoxtbhiohidetai gADI gtitibitihe in men might have

bARAEL PIRL!Aher dEWELR DA SRB G A Srot gl RatBRcer aru g which inhibits
bty {5 bt td renddcozuhe $1ten- HEDRhsethdl ol carbenosolone
| n. cont.rast LIl on

foll - . HS
B g R e SR hERhlOLR ROy Bt LB D R ppta-HSD1 may
rddaee vatlubar Couisdl 1belhwdl thirgfoaathitimizieg sahe bypedddiydanietfects.

BralkeRGra. thedd Sln fytaningobiebe o3 B 36 14024- o)
S| m | ar upon starvation these mce had attenuated
act i VitetaoHSPf ik@@msqsﬂanimaneﬁ'zsylrmmqmmg Bves, ddipopk Viesei vascular

Gh 4SBT Sreal 1 A e hIT 0L 5 DRLABPORE i has

roteln pr o]
rakhivolytlow affofityHSOit s subgthdte beyninpagdd bp HbénadéSIDb)uSl aerd-HSD1 in tissue

o pgesrarant whehpptifed fuRR: Gk Syhivginediat i ety gehydrogenase
aedl unﬁtdqte@hctbgeﬁleatn?ﬁgs\lamr ggz(tgmmmlylof ghe c&ﬂthydiiogenaie ﬁtivﬂy (P.M.
n est u : : - ; Z . .
bigus sr 7 odrstisa Yoot H ot 60RYE a2 B-afh; amtusp when the
aiﬁyrr%tacﬁ{flty is Rsrd 1Mthct661@sdt}§qllbéfa$édl?&&é ad\Plity pAddominates, which

101(17):6734-9) or .to_inmprove ei mer associ at ed
E@F@%ﬁtﬁgactwgﬁléﬁoq%wl Irllnbf‘é%ﬁ lz%mfoqnm Bilt glesPchitipRid

Q%e&rmwﬂlﬂﬁ ciRhdelefiagive Hﬁra@@mﬂﬁ?ﬁbdc@rdcb RAbvEYAHA B8Ry
di abet es obeS|t% and ot her di seases he conpounds
Yl

Pl AlucororisaidarByiEY. Hriatvisdedes]iyir %Rf&l@cﬁtcame@trauon that

ﬁﬁé}{t%aﬁqg iR$EREShHabic BRYEL ROGLRY ead{ﬁéd&?&ilﬁerentlatlon and insulin
har macol ogi cal properties.” In particular they are

qsb‘taHSDI inhibitors (T2D) and they display selectivity
agai nst the related Il beta-HSD2 enzyne. Therefore the

conpnmn&ﬁomlef Chhet-BESBR8EH TG0t bhgtredtddShe ﬂy@ Ral8yh@fosne-X /
é‘ re resent an approach to e. | ower bl ood

&SP EYiEH SYRAG o PYielf ] iﬂmg © HAF apetvEngul Rajpy pde effect.

gtudles with the unspecific inhibitor carbenoxolone highlight the importance of
developing specific 11beta-HSD1 inhibitors. The inhibition of the 11beta-HSD2 enzyme is
badly tolerated and results in increased blood pressure. In contrast inhibition of 11beta-
HSD1 should be well tolerated since 11beta-HSD1 knockout mice were found be healthy
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
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di abetic patients by nodul ating the | ocal
concentration of the active glucocorticoid Cortisol in

wWo a00g@b3sei ssue (liver, adipose tissue). The coPQDEPIS6/063533

of the present invention cah be used in the
prophyl axi s and/ or treatnment of netabolic disorders,

BB g1y P PR  ERRE R bRAGARELOF M BRBREPR: ol 1 Cln

Imﬁni@(ﬁdubdﬂZ(lﬂtSB’r%): Rhlez dsed., i QIM.RE0OPFophH§(7ak81590) to improve

SBHTD SRF R ke b PO AR ST B S 71011767349 or
Emrrtﬂrevc Altzhﬁnreo agocings deﬁcittsh Il“skénrmgﬁhéronbetaerlBl ithdleition might
b eREE0T sl thipruparon i SO VRataL Bl phedeft other

digyagég;l on can be used to inprove cognltlve
i mpai renent, particularly inpairenent devel oped with

age, Tﬁ@gorhg&lgn@\é %g?og%lﬁlgg éf@o%l ppg?ﬁaec?ﬁ&(iaﬁ a%c%?ﬁgfe%ﬁ?&}nd esters

I nventi on
afcaroaientliherevlsalle shamdcesgicrl oropartieserapatticar theygrg 11b-HSD1

ﬁﬁ’uﬂl{b@g @%ﬁt dn@lathé)ydlﬁﬁﬁ}l' ééfecﬁ%%ﬁégﬁfﬂl%@tﬁe rélalel 9¢63 2 HS@Z  enzyme.

he manuf acture sai d ounds, I nternedi a

Eh%ﬁf%%ﬁxwwoueéwa@h@r%%m %H@ngnle@ﬁ%s.(ﬁe%represent an
ifeosd @ €2MPREiKISed glh&bsfe wearaﬁmﬁeuhal%lhbw p@@@@ﬁeﬁﬁh ype 2

ts and esters S
18burs S B e e Rt sohgnuiRot g Beget Fapagsgrispid cortisol
inl targes 8®8¢ (lespedipalst tissue).t he treatment or prophyl axi s
of eating disorders, obesity, dyslipidem ae,
hy peThcecmhmumila af dre piéﬁbememtiqnanan ibe wiset ilnyhdplaiphlykasis and/or
and t.he of t nds

DR Grebl o OGRS o G ST GRARO ST 5p S o P Hiabetes
pmamlaﬂyntl1abete$)i‘5ml’1yl axi s of netabolic disorders,
obesi ty, dysl i pi dem ae, hypertension and/ or diabetes,

par ti.cul arl es T of th

o s S Pt 3R B TR b R TRIRREE e Btprioafis ancvor
{radtpieat oJapiraculaiedyt pyesagodoghsion, Alzheimer and/or neurodegeneration.
DHEA( dehydr oepi andr ost erone), DPPIV i nhi bitors,

[ [ i.nhi bit

or 1+ Loy e b BREC B R oS b ity righosipg prownd healing
phroioelady b topicairbpplRhiican M@iegvﬂrjﬂhe Smapsmrrdsl ofhie pxh@nn ind€ntion can
B Brdra By ac Seft Yo e hut ba P AToR: g BuRed wit aee.

dﬁnﬁroban@ltmﬁhﬁ[b@torrs and particularly preferred a
strai ght or branched-chain alkyl group with 1 to 4

cargg at o nBI es of str ght chai flr} h
JORIO! GHgU BT A GOSN} Bpippmafs | and their

b @Rdhed BiMsYihd cit&@PUE 8 and their use as therapeutically active substances, a
process for the manufacture of the said compounds, intermediates, pharmaceutical
compositions, medicaments containing the said compounds, their pharmaceutically
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
II, and the use of the said compounds, salts and esters for the production of medicaments
for the treatment or prophylaxis of metabolic disorders, obesity, dyslipidemiae,

hypertension and/or diabetes, particularly diabetes Type I1.
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tert.-butyl, the isoneric pentyls, the isoneric
hexyls, the isoneric heptyls and the isoneric octyls,

we@e@7mosbi y net hyl and et hyl and nost pref err ePlCTEPIU9E/063533

The term "cycl oal kyl ", alone or in conbination,
signifies a cycloalkyl ring wwth 3 to 8 carbon at ons

and n@ﬁgg%ﬁ%l%s %@%%r%h#ﬁ%? é)lrlllgcanﬁIl?he% be glb%?eﬁq?lﬂl PPAR

ato cycl

ey karosnal dgrap pgdnistsl lDféEAX(dlfthyydf(mplaUMdster(md) ]DB]Bift\&/llnhlbltors
net but cl ope hyl-cyclopentyl,
EVEP%%%’Vbe%%ﬁﬂv@&%%ﬁ@ﬂ g%bTﬁpﬁ nethylcyclohexyl

cycl oheptyl and cyclooctyl. Preferred cycl oal kyl are

met hid the pedsoptrdepsriptiandh@eermi "alitydr dlyne or in combination, signifies a

é%%p%gﬂ%%r Céleﬁ &h’ﬁ\n %Yé( Igg%;'}ll!pav\r/lh{%ﬁoregfsar% {)ﬁ gtoirﬁc’s, preferably a

@t@ai@tmaﬂarmha‘,ablgﬁn faH@BgIaug mothpl ©f6 daigord @omslaad particularly preferred

aIk erm"alkyl" has 1he pre ous .
G0 G grteped st SUGLRo48 Wb b bt Ry g plsb g suratent
ISP LOP By chdd- @ucg)aqyyl gt@qigur@mmhysemyl bﬁpefxyso%m@byl butyl, isobutyl,
ten% )ﬁtoxy, prefer§g ¥7nethox and et hoxy .an
aPubdhce W@{nﬁggyem dNE SORFIRRGF gqt,léq iRyrperic hap %atgir the isomeric
RTBichMy @BshyPAENth{188d albsthk¥drr@étRyas defi ned
yore wherei n"one or nore hydrogen atons, preferably

one hydrogen atom is replaced by a hydroxy groug{
BETIBE CHRNEKy AIORGPT B OTHY BRI MR HGH 2 ffsepaliyl ring with 3o §

Eﬁfgéﬂ’éﬁ()ﬁ{srhh'd prdit@plyel Felo lkﬁ rm itH’BQo @rcaﬂb%n atoms. Examples of C3-Cs
conbi nat i on, S|gn| ies a eny napht hyl group

@fc@fa@%%“efy%low@ﬁlymeé%@wweﬂ @atqﬂbsfwwrwﬂ <ydabupemethyl-
t i
TR SO L AT BRGL Se O m

t:yCﬂthemir @ﬁ@hh@yydndanﬂngcty]a Prajerredadyriogicyl aip mltsérrc&s@nmowl and
ar 181)2(11;/1? ?rrf?ftngyéafc glr(ﬁ{%( mfcgﬂaggrﬁr%feﬁg# 1@6&'88&]083;13/

alkyan1nocarbonyl dlalkylan1nocarbonyl hydr oxy,
ni t r he @rmy'aks@ alopgio-c8@binatiopy s hese/groan df thegormula alkyl-O-

nijx%l%c r. ﬁ ﬂ@gp}/éwo%rslgr%%? @5 ﬁcaR@er %lLC%LﬁIs%e!tléfoxy, ethoxy, n-

eny optlon Itute
proerbey,ain)lpyom robutuw, isahugdxyt mmmoxm@ﬂendbamﬂyypreferably methoxy

? ?‘ﬁ&?ﬁ fdrl%ﬁqstg)rgfyre hal;Q gntral koxy,

ro an i fl uoronet hyl.The term
aryloxy , anne or in conbination, signifies a
arylIEBK@mdmpmmmyﬂhﬂtmkmhenﬁmcmnbmaymis@aﬁkﬁheanqlgnupas
U iven SI nifican .
BB SRy VR oL DR Eonei¥ b Pl padrogen aorm s

mﬂaaembﬁd hthalxy g@lubyExangaesurfaityéoh xalk draoimydroxybaeth @ and
§¢hred het erocycl e which contains one or nore

l]iydrox

The term "aryl", alone or in combination, signifies a phenyl or naphthyl group,
preferably a phenyl group which optionally carries one or more substituents, preferably
one to three, each independently selected from halogen, trifluoromethyl, trifluoromethoxy,
amino, alkyl, alkoxy, alkylcarbonyl, cyano, carbamoyl, alkoxycarbamoyl, 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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hetero atons sel ected from nitrogen, oxygen and
sul phur. If desired, it can be substituted on one or

woneg/oeseibon atons e.g. by hal ogen, al kyl, al kKeGRYEPD®@063533

etc. and/or on a secondary éitrogen atom (i.e. -NH)
by al kyl, cycloal kyl, aral koxycarbonyl, al kanoyl,

h Lkyl. Qr
p! en%?\&gmby 19> g g@ﬁe 0? rI;]n %ﬂ'}‘lgléléﬁgﬁ ' ?g&)/frers”atafyg-lqg ggr%'ilﬁqﬁ which the
wna "afyk o tiiepmegiopsle geen eignifiExaepl es of such
het erocycl yl groups are pyrrolidinyl, piperidinyl,
lepg;%;/{m( terlﬂo‘lhgtlg gl” aﬂ&u% SR [%8%% I{eaﬁ}zéh Is }ﬁégfzi%z}o/tufa]ted partially
hmsia_d&_am_ﬂoﬂai_;dn)atw@ rt@i@yﬂlembb}ed hiqtérocﬁya‘ ‘ahlchy:bmtalns one or more
B%t?:%);%grl}l}ls gel%ci%g%ﬁng}lnltrg g{)%)irgera gn%sdl@hurr ﬁ%%ffsgf:% it éﬁn be substituted

onl Ioﬁé)biyfnofcec@borﬂatqmsre@ ¥ haldgepyali®l, ylkogy)dxo etc. and/or on a secondary

| - oxi do- 2-
gl,ﬁrcp)é!gn ROBYLiS n%%/))gy C%ﬁgglﬁﬁ%aqaﬁ@pgﬁaﬂ(@yg aﬂgnoy }Yenyl or
phehyBlld] bebk a%fdﬁ@f-rﬁtrélgénrh%rﬁki e =N- ) by oxido, with halogen, alkyl,

hyd
@Wﬁv ﬁwharr @La g s s BX Ezsaﬂplﬁ%rﬁﬂuyh hfigrocyclyl groups are

ﬁwr(ﬁlﬁﬁﬁ‘;l'l' ﬂlﬁéridlﬂ_ﬁep P&raﬁhylaﬁ%@ﬁhohn§1 emer Hdhnyl pyrazoyl, imidazoyl
nbi nat 1 on, Si gnl I es primary, Secon

feeg imiglagoleryhandgi- bensylosyaspnot- alnrlql?@Othy})o@gﬁZ%ﬂ dyyidyl, pyrazinyl,

WiriRidihg, &%ﬂ%@@—&)&lﬁ‘ﬁﬂlﬂﬁ Eﬁr? DG83, (b ATy128ka3b 1Y kn iyl (c.g. 2-
cycl oal’kyl substitue he tertiary am no

taohi auinpld (sg Arqupolyk 3tﬂuﬁ1f(éyléiﬁﬂ lapXige- 2crrun¢qlﬁlgaéﬂqwnolyl (e.g. 1-
%Hglﬁhhlgpfrpfo 3: }Tsi%ﬁuitnggfl)t Y@raﬂ fﬁBly‘f ?ebgi Q%% &:ﬂtaﬁydr& 2-quinolyl),

a’ring ‘exa
ﬂrét%temahyrbmseqm;lbbrhﬂerga 1 2d3 #ﬁtmly@tm hoxomoeumpﬂmmumoxahnyl.
nmet hyl - et hyl am no, pyrrolidin-1-yl or piperidino
etc., preferably primary am no, dinethylam no and
di et Thly¢ goninr ameimﬂ :ﬂamet orciu|cambyn agiomesigniliesm pr(rmar?hﬁcd)rﬁfamy or tertiary

n co | hat 1.0
PRSI bafianta Be nifo kBT ARAD e SEHMH Fling eroyn carrying an
ﬁllkyllarrlcydoalkjill sobstmmanm fan d (lenenary éﬁhmotgomp Cargmkg)tmd similar or

B Rl e P b Gty Skt R attreen i SLeepmr forming

a Eng Gl ps, fJﬂtﬁkaﬁl@[an Hi tnfic@h ylar@ln@) eth§laniimo, QabihRt 06

fies th r.oup. term 0", alon r .
SRl P S g DA B b Tl et oer bl primary
ARy, ORE& H%lhﬁa@dd 3hdafi&f Pl CarfBpdrculi®f et yarh @S e
salts which retain the biol ogical effectiveness and

properties of the free bases or free a h
not bioloyi Eslpg%rl otloRt rremoglé)%@esr%ﬁrﬁuome é’é@fﬂ%e bromine or

RYden of DIAPR kb iy I oM O b en A& e mSc h ashydr ochl ori c
acid, hydrobromc acid, sulfuric acid, nitric acid,

phosphoric acid apd t he Like, preferably dro loric
aci dINGifEMoFYAAR ékqnagrérueqrn@ea%%ﬂgelﬁgér @ pEBHPe
aci d,

The term "oxy", alone or in combination, signifies the -O- group.

The term "nitro", alone or in combination signifies the -NO, group.
The term "cyano", alone or in combination signifies the group -CN.

The term "pharmaceutically acceptable salts” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not

biologically or otherwise undesirable. The salts are formed with inorganic acids such as
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gl ycolic acid, pyruvic acid, oxylic acid, maleic acid,
mal oni ¢ acid, succinic acid, fumaric acid, tartaric

wa@eood/ioosetri ¢ aci d, benzoic acid, cinnan c aciPCT/EP2006/063533

mandel i ¢ aci d, nethanesul fohic acid, ethanesul fonic
acid, p-toluenesulfonic acid, salicylic acid,

NSRS P U003 P
bke, praambly hiydoehlooictabid, drdeer gawic deid Saich sis denticaed, ];Snopinnic acid,
B Bl AR R, OB RO Wl B i it ncit marie
am@,rtelsmw’racs(ﬂ Icitsic arid, Heheoit néie, ciSadntis acidr mdedkli noid methanesulfonlc

B oS ROH A g OBt Lp P i HB RS e Plirs@iind he

BK@ Meaddineh UbkaGls ﬁtalyrb@pkepa@&ﬁtiﬁhlaﬁguf@ﬁ R hh ﬁnﬂrgﬁnc base or an

am ne cyc s. and,  basic ion exc

giﬁﬁlﬂwi’ésq @613‘? %ﬁ%ﬂi‘%&eﬁqgs d‘%f%‘?eﬁéftoﬁw%’rﬂoﬁ%m@?ag F i (4 are not
timiit8d B, lieddodim tFdtRsRRY, i e amet dhanal @d'I@uﬁlﬁ; m|ag1$dsﬂ1‘ﬁ1 salts and the
ar gi_ni ne, . N-ethyl pi peridine |per|d|ne p ym ne

Flees SSplds defered ﬁem @qg%mc Prws H’&H}S’gu% agF ng F%ﬂdatolsa]ésa(?f primary,

?éc§ﬁ’d£§ RUESERy dnfinbd) SutfAIURPEMZM dcRIdiNSaturally occurring
Particularly preferred pharmaceutically acceptable

siHIstie tesk arg iR SYHIgSERCsfand gpig iqn @ﬁhangqéewslw&lms dopewylamine,
?r étﬁ%rlagllﬂ?e ﬁfém}%{;‘rgﬂé tﬁEthfyﬁ és gé rdnfﬁ]lcs Qt ﬁola%nfme lysine,

ated. “The on can ect’e
alrglrtlm hboﬁhwh)@e@fdlrtehplpma@mauﬂmmn gesprseaddhe bike. daa comreund of

Hl%‘fa Fead a1 }r&s‘éﬁ?@%@ R @ zx@(%{o‘hf% C}?ag{rlﬁnll}@ﬁa;?@%feHeﬁs

an i1 ni rous conpoun
lne}rdraatutmal)ly acThgable satispif aompoends o dbiinyulat eephabydrochloride salts.
salts al so includes physiologically acceptable

sol V"I"flgé()m%g%glrsg??ogﬂl llaCI’JI alnyals%co%esef\?{%fl ng%érﬁfa%ed 158 351vation can

t hat conpo neral for
teefifecstdiis ¢tk @turfeuriché maaﬂlfaqnuugpr(tcessmrmm thdce place e.g. as a

%%nse%uaerng%?fc’hcy&rn%ssma grqpﬁ% Veasl \95 an Elx wl 2 y rpugﬁorﬂpoundo of formula I

dmatpmmmdsrherteﬂrm grampiyesutidatig haaptaple aa:lmansoab tladespthysiologically
| abil e ester derivatives, such as

lic
W%?B E f ?g esters, nethylthiomethyl esters and
plvaloyloxynethyl esters. Additionally, any
phy s{Riaegheatitalyaccppibdddser€queana tieanttsmbuiidynf general formula (1)

conmpounds  of ner a ormula (1)., siml.ar to .the

oy Re dreued A TR Raal DAL it el B capable of

pordiktdnighck e tHeagaedhlt coRRPERAKAS vik. ﬁ;ea[me@ad off s?&lﬂbkbrﬁgl)_(%dn)ds include
i s jnvention e

vQ, are w Scop
e@?&%@yaﬁ@bﬁﬁﬂ?ﬁﬂn& mete'aﬂlceﬁhPE%C%%@@%@HV&% yhhets i
ARSIt n@h ARyl dtd g d ]Qﬁfzﬂbﬁf)xﬁhﬁ)éthﬁ%stleﬁs Addltlonally,
pure enantiomers, mxtures of enantioners such fo
any physiologically acceptable equivalents of the compounds of general formula (D,
similar to the metabolically labile esters, which are capable of producing the parent

compounds of general formula (I) in vivo, are within the scope of this invention.

The compounds of formula I can contain several asymmetric centers and can be
present in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereioisomers, mixtures of diastereoisomers,

diastereoisomeric racemates or mixtures of diastereoisomeric racemates.
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exanpl e, racemates, optically pure diastereioi soners,
m xtures of di astereoisoners, diastereoisoneric

wo ameedses or m xtures of di astereoi soneric PCT/EP2006/063533

racemat es. The term "asymet&ic carbon atom (C*) neans

a carbon atomw th four different substituents.

Acco t. | I [ .

asymict 1P B M RAR Y (D Pl SRREEh Rl IR four diteren

mﬁmﬁh@umahumnhngnememkbdIag@dﬂhaogahmaunﬂmwhéa@mnnuhacmhon
and pha c IIQ ce table salts thereof,

Eﬂ%@&ﬁﬁ@ %ﬁ@%& W fornmula I . Wﬁewed

are conpounds of formula I, wherein R4 is cycl oal kyl,

aryl I

wher g%e?]er%?l Y he C%%%Pay of foﬁﬂxlaéodhd?g%@gé;g?{t&}aﬁg acceptable salts

Bysteobartigp Egbﬁhﬁ p@mp@w%qfiﬁormmal .0 three substituents

|nde§endently sel ected from al kyl, oXY,

hal ofeeferradrare eqroportds il formvéaww FRin Bh@wwlo:ﬁéﬂsw peleadkyl,
%l\ﬂe{nlﬂan‘? arPPOIIHe'EéT’SV%H@ SIHekdE Qlty‘i;cybl'agﬁyle %S’Fmd Net&BLRH gf% optionally

rom al k al kox dr oxy cl oa gen” dn

strbsfltumeﬂwwlephayto thmprsu ertumtefr@cp@mleaﬂjeseé@tﬁémgkaf alkoxy,
;ibg mt'y ﬁﬁfQﬁfMﬁﬂ&#l@}e@ [ﬁlenylda{gll(a%%@nﬁ u@’itff%tl f1th one to three

y pre are’ t e compounds
qbstmenellme@end@tlmtlhgwd frooralky ralloeayt hoyslnd g I:y;cloalkyl halogen and
re conpounds of formula I, wherein R3 is
ﬁldK%éé%%greferred are those conpounds of formula I
wherein the term"heterocyclyl"” used in the definition

of R4 ﬁl?&%ifleﬁé%&%r ?ﬁl‘ﬁloﬁhds 6%]‘%91531' wh rgﬂlq@%)lll%'rogen or alkyl.

yrro I ophenyl, “triazolyl, pyri
E@rrtlpw],aﬂy Ryaferrgshage ﬂmﬁe corgRey iyl feymylpn (Wh)erem R’ is methyl. Further

F’ﬁhbmaﬂy prffrdar @€ 5 RpSuRIsRf [d1afifa &L WHRRLMAS istydfpeaul a
wherein the term"heterocyclyl” used in the

def i ptelfdrfm B thidde sdrBPd e Sf R IRZOL, Whereﬁmﬂ@z'celm/I‘he@érocyclyl” used in
indolyl and i,n particular |Hp Yrazo

thei d&@amoa O R’ gignifies pyiae ylathjazoly bﬁ‘é‘f‘%‘??lédl’%?(éyl bigrbgpystriazolyl,

9 idi 1%ﬁfn1|dmyW])§rﬁﬁh (Bétdn?l (bﬁn@@l?lz Plartlcﬁhéﬂkr??éf&‘rﬂd are those
nty , indol Y

pheny cl oal na
mma%} jof fi qua{'ei yhersin Lt Flgﬁrterow%rl ensedie Higdefinition of R
51 h@@éﬁﬂolylptﬂﬁ%ﬂly%(ﬁhQ@lbri‘éﬂd’ in ff)rﬁﬁﬁmavr lHnﬁﬁlai’dla 1, thiazol-4-yl or

razo pyrrolyl and thiazolyl are optlonal
é bedok3ved with one to three substituents

i nd eplee?éiiﬁeﬁta:ré/ C(ﬁﬁf) &ﬁ{(ﬁgf o2 *ﬁ Kohlereif RE J[sqa)clﬁi 1 ﬁ%ﬁdﬁ%}’

hydr oxy, ogen, trifluornet trifluoro
bleenydycloplgngd anzandyl piptenyl, 1r1§1@bé,tpytm)éf¢i, paitohyl onénazolyl wherein

Eg{zgg Clll(pasﬂg l,tp:fll%ﬁflgyo I}(%%?ﬁarﬂ]ggﬁt nﬁo@? lp?lcatzgl()jll Bmg]yﬂlﬁl Jhiazolyl are

optionally sub stituted with one to three substituents independently selected from alkyl,
cycloalkyl, alkoxy, hydroxy, halogen, trifluormethyl, trifluoromethoxy, benzyl, phenyl and
phenyl substituted with one to three substituents independently selected from alkyl,

halogen and trifluoromethyl.

Further preferred are those compounds of formula I, wherein R* is benzyl,
cyclopropyl, methyl-cyclopropyl, cyclobutyl, phenylcyclopropyl, phenylcyclobutyl,
adamantyl, phenyl, indolyl, pyrazolyl, pyrrolyl or thiazolyl, wherein benzyl, cyclopropyl,
phenylcyclopropyl, phenylcyclobutyl, phenyl, indolyl, pyrazolyl, pyrrolyl and thiazolyl are
optionally substituted with one to three substituents independently selected from alkyl,

cycloalkyl, alkoxy, halogen, trifluormethyl, trifluoromethoxy, benzyl, phenyl and phenyl
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Further preferred are those conpounds of fornmula I,
wherein R4 is benzyl, cyclopropyl, nethyl-cyclopropyl,

weyaromstyl , phenyl cycl opropyl, phenyl cycl obut p¢T/EP2006/063533

adamantyl, phenyl, indolyl,9pyrazolyl, pyrrolyl or
t hi azol yl, wherein benzyl, cyclopropyl
A
be%géz{lo@/ﬁ tf? BBQPJr{hr?eps'[ng%{;?ﬁl £l g?b/‘ ent er%gerzreg i n{?gﬁéyr/ halogen and
HUhEﬂmhwmeU mnth one to three substrtuents
i ndependent|ly sel ected from al kyl, cycloalkyl alkoxy,
hal o ] I Iy I z
pheny &gﬁ%ﬁﬂe eé%’@ I"su 0|a¥rh%nl}tog evﬁl%? {? oneg&%[ firee ﬁﬂ: éémpounds
sachsting weﬁotmuladdehanmelh ik yycﬂmﬂl@d:,tpdﬂdnﬁlcwmaﬁiyk)aﬂamantyl, phenyl,

D B ROB ) Sk BN w0 b PR Hhsmgindent

ppagsldi @;g:tztrryl fraf mﬁzalyl arewlpebeally sﬁﬂstitﬁtedmimaidfw lthree substituents

E&Sﬁ%@é (i)lf giiggg%ﬁ%ﬁ d@(g'}ala{]#/)é)é (].illy5 I n d 0 rl}fluormethyl phenyl and

H@ﬁfl/hfb)éﬁﬂu@éﬂ Jigh on@hERYde, subafebnt mdeprdn@é@dlyéelecmemm yikyl,

?ﬁd t hi azol yl are optlonally substituted with one to
S{lneioaMiteYli ndependent 1y sel ected from al kyl ,

al koxy, hydroxy, hal ogen, trifluornethyl, phenyl and

phenphrusdtpsétetred @ (MbdeRoDOuA®s HT6RLUISY txsﬁdrélu ®itSoxetanyl or
i ndependently sel ected from al kyl, halogen and

pstanyh st ed yith gl ner preferred are those conpounds
of formula I, wherein R4 is oxetanyl or oxetanyl

su bSPMlUﬁlﬁﬂy méfé'ire'ﬂ dfé’ tho s@@drhp@lkﬁcﬁro'f Yorﬁfu@zf B Rxﬂl%ﬁ:l@Réls cyclopropyl,
t hose co nmpoun

eyavEprlepyapyL: Bhen%yelyémb raé@rwntylp ﬁgﬁwl dg,@qlgbmrworyr or thiazolyl,
@/ﬁ@r@ﬁ%ﬁ@n% 0951@1%1) bﬁ&?’kry/&k)blgw ﬁﬁéﬂy}’hn&{ﬂ F’ﬁgZ(QJ’Dﬁhd thiazolyl are

wher ei n OI‘O CCOU

PPiaRIAY sulwﬂa%bwyh oRA tlmfaszl@ﬁtyrlew end@mrr%ﬁay ﬁe}ected from alkyl,
SHBRY, hﬁlgg&ij tf@ﬂﬁ&nﬁ:ﬂ’?yl éﬁrehﬁra‘ﬁﬁ p‘ﬁHl}Pﬁtshl? YERNES Wlth one to three

I ndepen sel ect’ed from koxy, hal ogen,
ﬁtrbSfltumrsnedqpyndenplbreﬁwtechﬁrdmrﬂﬂeﬁyhalmbgnd rrmﬂtédomethyl one
to three substituents independently selected from
al ky [ f
co n’pto)lt.r}rr% ? kéa%%(ri{‘%hr i g(;utrnéjl b % %@ﬁ‘gﬁgwﬁ(’g‘?@ " Iﬂagé ﬂﬂ)rsﬁhvg{regbﬁ% RRiS
txlaiol.datticplarlyraeteired m@rthysepr)efpeuné&jofafoenullads‘eherem R2is
Hﬁﬁggﬂs of formula I, wherein R2 is cycl opropyl.
rt preferred are conpounds of formula I, wherein
Rl is cycloal kyl, preferably cycl opropyl. Preferred
are Eanimpneferred atcepmpbands ofihien e, WicreinR' Rocycloghyhercterably

&&Lﬂﬁgaﬁ.carbon

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

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




atons Ca and Cb to which they are attached fornfFurther

preferred are conpounds of fornmula I, wherein Rl and
w@R200v0g3her with the carbon atons Ca and Cb teCcTEPDNG/063533

they are attached form havaothe follow ng fornmula Al so

preferred are conpounds of formula I, wherein Rl and

R2 t r .M ' .

t ey PR Tretih Ly o B SR RE Tk AR g X s R ether with he

errbbe ntoeds GraedBrp edidistheyf arkattacted form wher ei n Rl and

R2 together with the carbon atons Ca and Cb to which

they are attached form have t:he foll ow ng

fornul aFurther preferred ar&xonpounds of fornula I,

wherein Rl and R2 together @e carbon atons Ca

and Cb to which they are atp dltorm have the

follow ng formula Further Eref gd are conpounds of

formula I, wherein RL and R2 together with the carbon

- whi ch they are attached form have

ﬁ%@ﬁ%@gm&%{r@ul a Further preferred are conpounds

of formula |, wherein RL and R2 formtogether with the

carbon atons Ca and Cb to whigh they are attachedhave

the foll owi ng fornul aRFurther prefeyred are conpounds

of formula I, whereing Wf%ﬁf/ﬁmtogether with the

carbon atons Ca and i ch|fthey are attached have
the follow ng fornulgt ogief @/ red are conpounds
according to fornula I, whereNn RL and (@ form
together wwth the carbon atons Ca and Cb to which they
are attached have the follow ng fornul aPreferred are
conpAlsngsefefed or puingotndswfdomiwia Riwhanein R2 ahd Ritogether with the
toget her wiat h -t carbon at o nd Cb to which they
S Pt o S B P R R TR & parcf cul ar
preferred are the conpounds of fornmula I, wherein Rl
and R2 together with the carbph atons Ca and Cb to
whi ch they are attached fo Pr\eferred are chiral
conmpounds of fornmula | . Pref tar e t hose conpounds
of formula I, wherein Rl togaether with the

C

have the following formula

3

s R} R

R
7 b7~ R4
R T, |
Ci. N
N7 (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
Re Cb
7 éa

have the following formula



carbon atons Ca and Cb to which they are attached
formvherein the carbon atomof the lposition is of the
w®R@aondisgur at i on and the carbon atom of the 8 POBFEP1006/063533
is of the S configuration. 1Further preferred are those
conpounds of fornula I, wherein Rl and R2 together
wth the carbon atons Ca and Cb;to which they are
attached forn1mherei§§the carbPn atom of the 1position
is of the S configuraNo nd {he ggrbon atomof the 8

position is of the g i gigPat gt Particularly
preferred are those co unds, of lliformula I, wherein Rl
and R2 together witR C

Bt ons CZI ilnd Cb to
whi ch they are attached form wherein th&Carbon atom

of the 1lposition are of the S configuration and the

car bﬁ@rtﬁér%%fggrecfzgr% Cgmp(())ﬁhé | % Irrslul(ﬁ)fl, vtvﬁ]e% irFle R' and R* together with the
confl gurati on. Furthe parﬁlcu arly pre?errea ar e

tdrbse awanyGndC ad whichnthbpark attwitedéom R1 and R2

together wwth the carbon atons Ca and Cb to which they

are attached formwherein the carbon atomof the 1

position are of the R confidtxation and the carbon

atomof the 8 position is e Eﬁnfiguration.

Further particularly preferr are e conpounds

according to fornmula I, ergrn R1L d R2 together

with the carbon atons Ca and to ich they are

attached form According to the ve fornula the

carbon atomof the 1 position is of the S

AR\ hOWIRWIR oRRdIal he carbon atom of the 8 position is

of the R coniguration. Another particular preferred

aspect of the present invention are the conpounds

according to formula K3 wher ei nRRL and R2 toget her

wWith the carbon ato d Cb[to which they are

attached form H Accor e formula the

carbon atom of th&4—pasitionfis f the S

configuration and the @&ouﬁbf the 8 position is

of the R coniguration. rretl are the (npounds of
formula I, wherein R5, R6 and R7 are independently

sel ected from hydrogen or alkyl. Particularly

pr ef Bumtied pasferréhaseompbendd of (RamulRe, windciRR'ané R* together with the

L BE s AR o Sl Bl S aGRIRGRCs of Formula
(1S, 8R)-1,11,1l-Trimethyl-5-(5-nmethyl-I-phenyl-IH pyra

zol -4-yl) -3, 4-diazatricyclo[ 6,2 1,02]
] undeca-2(7),3,5-triene; ?

Ca

have the following formula

(le)

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



2.
(1S, 8R)-1,11,11-Trimethyl-5-(2-trifluoronethyl-phenyl)
wo 3drnoxdenzat ri cycl o[ 6. 2. 1. 02" 7] undeca- 2( 7), 3, BET/EPBNE)63533
3. 12
(1S, 8R)-1,11,1l-Trimethyl-5-(l-phenyl-5-trifluoronethy
| -1 H pyrazol -4-yl)-3, 4-
di aza-tricyclo[6.2.1.02" 7]undecla-2(7), 3,5-triene; 4.
(1S, 8R)-5-Adamant an-| -yl -1,11 gpimethyl - 3, 4-di aza-t
ricyclo[6.2.1.0 2J ]undeca- 4, 61tr|ene 5.

(1S, 8R)-5-[2-(3-Chl oro-pheny! azol -4-yl]1-1,11,11-t
rimethyl -3, 4-diazatricyclo[ 6.271.02J

] undeca- 2, 4, 6-tri ene; 6.

ﬁg@t§§kﬂ§vg ﬁm%gﬁp phenyl)-1,11,l1-trinmethyl-3, 4-diaz
a- trlcyclo[ .0 2 7]undeca- 2 4,6-triene; 7.

(1S, 8R -1, II-TrlnethyI 5- phenyl - 3, 4-di aza-tricycl of

6.2.1.0 2' 7] undeca- 2, 4, 6- triBRe; 8.

(IR8S)-I,11,I1-Trinmethyl{5-phenyl - 34 4-di aza-tricycl o[ 6
.2.1.0 2' 7] undeca- 2, 4, ¢ .
(IR 8S)-1,11,I1-Trimet |-5f§2 {lri f1 uoronet hyl - phenyl)

-3,4- diazatricyclof \7Lmhdeca %”f 6- triene;
10.
(IR 8S)-1,11,11-Trinmethyl -5- (4 trifluoromethyl - phenyl)

-3, 4- dlazatrlc clo[6.2.1.02' 7] undeca-2, 4, G- triene,
11. Further preferred are compounds of formula I, wherein R’ and R” form together

thtﬁtmarﬁor( é‘tolﬂé@ Qnpleeny lwlndh th&zy ark a&ﬁdhrcrﬁt hyl - 3, 4- di aza

-tricyclo[6 .0 2" 7] undeca- 6-triene; 12.
(1S, 8R)-5- [I-(4 Chl or o- phenyl ) - 5- trlfluoronethyl-lkkpy
razol -4-yl]-1, 11,11- b

trimethyl -3, 4-diaza-tricycl
2' 7l undeca- 2, 4, 6-triene; 13
(1S, 8R)-5-(2-Chloro-phenyl)-I, ™, IIl-trimethyl -3, 4-di az
a-tricyclo[6.2.1.0 2' 7]Jundeca- 2,4,6-triene; 14.

ﬁ%ﬁﬁﬁ§%ﬂbvhzg%b9ﬁ%igezpyl-5-(I-pheny|-5-trif|uoronethy

pyrazo
di aza-tricyclo[6.2.1. 02" 7]undeca-2,4,6- triene; 15.
(IR 8S)-5-[1-(4-Chloro-phenylg?5-trifluoromethyl-IH py

razol -4-yl]-1, 11,11- 4
trimethyl -3, 4-diaza-trj 2,0 2' 7] undeca- 2, 4, 6-
triene; | |

< _N
Ve
> (Ig)

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

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

have the following formula



16.

(IR8S)-1,I1,I1l-Trimethyl-5-(5-nethyl-I-phenyl-I|H pyraz
wo@bkendnyispt 3, 4- di azatricyclo[ 6.2.1.02J PCT/EP2006/063533

]undeca- 2, 4, 6-triene; 17. 13

(1S, 8R)-5-(2,4-D fluoro-phenyl)-1,1l,lII-trinmethyl-3,4-

di azatricyclo[ 6.2.1.02J ]undgca 2,4,6-triene; 18.

(1S, 8R) - 5- (2-Huoro-phenyl )-1RII,I1-trinethyl -3, 4-di aza
-tricyclo[6.2.1.0 2J ]Jupndeca 2 R%6-triene; 109.

(1S, 8R)-5-(2,5-Di fl uorg- prety L, -trimet hyl -3, 4-
dlazatrlcyclo[ 6. 2. 1. 0% de a 2 4,6- triene; 20.
(1S, 8R)-1,11,11-Trimetk &V henyl - % propyl -1 H pyra
zol - 4-yl ) - 3 4- (Ih)

dlazatrlcyclo[6 2. 1. 02 7] undeca- 2(7) 3,5-triene; 21.

( |48 d?g Terte ed are C m%)r(glltn ¥%Elu'}éf éﬂ(r;eé Zlafj% %n% to%éﬂlgr with the
2@boi msn&m aad[cblte (vhicBhthoy are;anmen) cyclopropyl] - 1,1
1,1 I-trinethyl-3,4-diazatricyclo[ 6.2.1.02J
]undeca-2,4,6-triene; 23.

(1S, 8R)-5-[I1-(4-Chl oro-phen el obutyl]-1,11,1I-tri
met hyl - 3, 4-di azatricycl o[ 6. ZDl 2' 7] undeca- 2, 4, 6-
triene; 24. 3-Adanmantan- c®

| -yl -5,6,7,8-tetrahydro-cinnoline; 25.

3- (I -Phenyl -5-trifluoronethyl-lHpyrazol-4-yl)-5,6,7,8
hiwtthaftydmarcionngla ne; 26. 3-[

| - (4- Chl or o- phenyl ) -cycl opropyl ]
-5,6,7,8-tetrahydro-cinnoline; 27. 3-
[1-(4-Chloro-phenyl)- cyclobquI]

-5,6, 7, 8-tetrahydro- C|nnoI|n 28 4

3-(2-Trif|uoronethy|- C" -8 9. t et rahydr o- 5H cyc
| ohept a[ c] pyri dazi ne; .

3-[I-(4-Chl or o- phenyl @ fLﬂ%roneth I-IFprrazo
yl]-6,7,8,9-tetrahydro-5Hcyc hepta[ ) pyri dazi ne;

30.

3- (4- Chl oro- phenyl

[ ? cyclopropylg 6, 7, 8, 9-t et r,ahydr,o
. Hcy‘?:t]tlﬁ'ﬁléﬁi’ BIe echedpaSy hd:zﬁ)pﬂ)é)ungg_of grmulaI wherein R'and R together

| -
ith (e Eb& QoRREMAL I CEXE WARMLMEY are attached form
6,7, 8,9-tetrahydro- SFLcycIohepta[c]pyrldaZ|ne 32.

3-(5-Huoro-2-trifluoromnethyl-phenyl) - 7 8, 9-tetrahydr
o- 5Hcycl oh pﬂa c] pyri i ne; 33. R
(1S, 8R)-5- - Huor o-p -triflmor | -1 H pyr
azol - 4- Y|Lf| , TEPr i meR éb R;¥D cP

I a I

c* C c*

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
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3,4-diazatricyclo[6.2.1.02" 7] undeca-2(7), 3,5-tri ene;
34.

W@ b@7863525- Cycl opropyl -1, 11 ,11-trimethyl-3,4- dPEwBP106/063533

yclo[6.2.1.0 2' 7]undeca- 2(%), 3,5-triene; 35.

3, 4-Di cycl opropyl - 6- (5-net hyl - 1-phenyl - | H pyrazo
1-4-yl) -pyr&gazine 36.
3,4-Dicycl op pyI 6- (2-%Hif1 uoro hyl - phenyl ) - ridaz
i ne; 37. 8

6-[1-(4- @Ren I glbopr 8°4- di cycl roﬁyl-
pyri dazin a [, [, or

6-[1-(4-Ch heny13cy&obuf C4- di cycl 0 9|-
yridazi ne; A (ISR, 8RS #+5- (5- Met hyl - 1-phenyl -

| H pyrazol -4QH) - 3, 4-digzatri cycl H
6.2.1.02" 7]undeca-2(7), 3,5-triene; 40.
(ISR,8RS)-5-(2-TrifIuoronethyl-phenyl)-3,4-diaza-tricy

ohefet Be ta®oR aldnndehed- pA{tion,i8obht R @népgdihtion and the carbon atom

3:(2-Trifluorog -5,6,7, 8 9

JohRRaryab & BT SERABEM | aazt ne:

(1S, 8R)-5-(3-Huoro-2-trifluoromethyl - phenyl)-l II-t

ri nEFllilyheriﬁ);réfelde(amtthd)sfeycoin@buﬁdﬁoffoﬁﬂlﬂlaI wherein R' andR together

tr

ey a@ﬁoﬁwﬁgﬁh%mlﬂa@e@}fm Cetrahydr
o- 5Hcycl ohepta[ c] pyridazi ne;

(1 SR, 8RS) -5-[ 1 - (4- Huor o- phenyH) - 5 trifluoronmethyl-IHp
yrazol -4-yl]-3, 4-diazatricycl §f 6.2.1.02J
] undeca- 2, 4, 6-tri ene; 45. b

(I SR, 8RS)-5-(2,4-Di fl uoro- phenyl -3,4-diaza-tricyclo[6

.2.1.0 2J Jundeca-2,4,6-tri
(ISR 8RS) - 5- ( 2- Huor o- phenyl)-
0 2J Jundeca-2,4,6-triene; 47H
(1 SR, 8RS) - 5- (4- Huoro-2-tri fl uoromet hyl - phenyl ) -3, 4-di a
zatricyclo[ 6.2.1.02J Jundeca-2,4,6-triene; 48.

JhéRinlthee thivoh areh by el ﬁ)d@ﬁfo@ﬁ@bf tﬁexslcbnﬁglﬁaﬁmsar&i th@<h®%n atom of
ahydr ocycl ooct a pyri.dazi ne; 49. 3-(4-Fl uoro-2-

theispasiogrigth P[&fWélﬁW)aﬂos 6,7,8,0,
10- hexahydrocycl oocta] c] pyridazine; 50.

3- ( 2pinkiv@aAy pReaydd)are BhoRe dorlp &mds of formulaI wherein R' and R” together
10- hexah%dro cycl,ooct g[ C]Eyrl azi ne;

pith thayaron gomsCharg O 1e W fth}aemtaﬁwhes B ) -1,
-trimethyl -3, 4-diazatricycl of
6.2.1.02 7]unﬁeca 2,4, 6(§r|ene

ﬁﬁﬁ @

wherein the carbon atom of the 1 position are of the S configuration and the carbon atom

;4-dLaza-tr|cycIo[6.2.1.

|III
|III

of the 8 position is of the R configuration.

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
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52.
3-(5-Met hyl -1 -phenyl -1 H pyrazol -4-yl)-6,7,8,9-tetrahyd

W0 0603Ma3sel ohept a[ c] pyridazi ne; 53. PCT/EP2006/063533

(1S, 8R)-5-(4-Huoro-2-trifludronethyl-phenyl)-1,11,11-t
rimethyl -3, 4-di azatricycl of

6.2.1. 02" 7]undeca-2,4,6-trien 54.

3-(2,5-Di fluoro-phenyl)-6,7, 8 9 t et rahydr o- 5H cycl ohep
ta[ c] pyridazi ne; 55.

3-[1-(4-Fl uoro-phenyl)-5-trf onethyl-lkkpyrazm
yl]-6,7,8,9-tetrahydro-5Hcycho %?ta[ c] pyridazine;

56.

3-(2, 4-Di f1 uor o- phenyl ) - 6, 7, 8:b- t et r ahydr o- 5H cycl ohep
ta[ c] pyri dazi ne; 57. H

3-(2-Fl uoro-phenyl)-6,7,8,9-tetrahydro-5H cycl ohepta[c

PRCiEiRE AR pn RRim o thi ppsition e of e R ppBaeHgh apdifsypspon atom
30the 4- pplsmoﬁ,lsﬁlofdhaSabmﬁ@ym(ﬁ{ 6.2.1.02J
] undeca- 2, 4, 6-tri ene;

sdE lo ‘éfélF%)%?tr ole@{} %/;F ﬁﬁg &gﬁﬁ’ | Jndss acdordmg%d g‘ormu a lawherem R'

4h ERBRRpethef witBcwvaybdn areinl Y ahdHchys ahizh tHeyydr attachbd Fdrm
trinmethyl-3,4-diazatricyclo[ 6.2.1.02J
]undeca- 2, 4, 6-triene; 61.
3-(I-Pheny|-5-propy|-|FprrazoI-4t&|)-6,7,8,9-tetrahyd
ro-5Hcycl ohepta[ c] pyridazine;, 628

3-[1-(4-Chl oro-phenyl)-cycl obut %, 7, 8, 9, 10- hexahy
dr o- cycl ooct a[ c] pyri dazi ne; 63. 4- Eigyclopropyl 6- (

| - phenyl - 5- propyl - | H pyrazol - 4- yridazi ne; 64.

3- (4-Huoro-2-trifluoromethyl - phenyl') -6, 7, 8, 9-t et r ahydr
o- SHcycl ohept a[ c] pyri dazi ne; andcﬁﬁ

3- (I - Met hyl -5- trlfluoronethyl-lFprrazoI 4-yl)-6,7,8,9
-tetrahydro-5Hcycl oheptal c] pyridazine. Further

leng% Bfe BOEE Brmath GLERBUAAR b fHRMBYsRiohlid oAhES configuration

@m[ thecarbqu gt ph ey pesBionris pf e RorrBigwtionH- pyr azol - 4-y
I1-5,6,7,8,9, 10- hexahydro-cycl oocta[c] pyridazi ne; 67.

(1 SRA§&§)31¢ "i'_’arglg’ullﬂuﬂléf%n%dta%eu Wﬁ@gﬁ%&%lm\%ﬁﬁ&{ b)e-tRe fobunds

zatricyclo deca- 2 triene;

24csRliBRe) fognaiad) wber@w% B AR dp getlertwithoihe IC@{b@nztOI.n@Cazand C" to
WHRAGRS fre 4ot @kl kGRE:

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

and the carbon atom of the § position is of the R coniguration.

Preferred are the compounds of formula I, wherein RS, R® and R’ are independently
selected from hydrogen or alkyl. Particularly preferred are those, wherein R’, R® and R’ are

hydrogen.
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69.
(I SR, 8RS) - 5- (5- Huor o-2-trifl uoronet hyl - phenyl ) -3, 4-di a

waadozioadsel o[ 6. 2. 1. 02' 7] undeca- 2, 4, 6-tri ene; 7BCT/EP2006/063533

(I SR, 8RS)-5-( | -Methyl-3-tnsfl uoronet hyl -
IH-pyrazoI 4-yl)-3, 4-diazatri cycl o[

( B %%%Z%%%ﬁﬁe@mi‘ﬁf?%@r%@% reny? DA 11 - trimet hyl

-3,4-diazatricyclo[ 6.2.1.02" 7]undeca-2, 4, 6-tri ene;
¥2. (1S,8R)-1,11, 11 -Trimethyl-5-(5-methyl-1-phenyl-1H-pyrazol-4-yl)-3,4-diaza-

3- (3tri—c|u gq)%}bﬂ]ué&%g%@t?ylt er;'!;enyl) 5,6,7,8,9, 10- hexa

hydr 0Cy¢ pyTi dazine;
3- ( 5¢IKWAR) ok, BF t ¥-Tfietiryd-Fethyiftuptiensth y1- plﬁ:nﬁl,)—'B,,éB, 9,

10-h ah azi ne;
(IS, écyffé)o%%llgf?“lfh?ﬁ%%gé Hﬁ?fhoxy phenyl -1, 10,01
3t r | (ESLSRYL 1, B, A Triaediyl-i5ey epin yl-5-trifluoromethyl- 1H- pyrazol 4 y)-3.4-

(| S, %‘é?a'gl‘](y‘;ngﬁiﬁpolﬂn%ctar%f)%$ &Z%‘iﬁ’énw -1, 10,1 -trine

u hyl ¢13,8R)5-agah b @y - @f1,11,11-trimethyl-3,4-diaza- trlcyclo[6 2.1.0*"Tundeca-
% 02' 7] undeca- 2, 4, 6- triene; 76.
HopFi6PSI - 5, 6, 7, 8,9, 10- hexahydr o- cycl ooct a[ c]

yrl ph@zsmes [ g3 cﬁic{rép@@hm @hﬁzdlmL{l] -4an anetimeireenyiala-

exa ydroc¥cloocta c] pyridazine; 78.

(I SRUEPF’@?LGSZEQ d]ﬁlll‘%ﬁcéf ¢-trigdeo- phenyl ) - 3, 4-di aza-tricy

| , 2,7 i
?I g{?@% R88)1) %(%%ﬁ(ﬂ@or of'i‘)él) il&lg litgrﬁloettrr}é}{l %‘}ﬁdngag%rlcydo? 2.1. O Jundeca

azat ¢Aéyieikeng: 6. 2. 1. 02J ] undeca-2(7), 3, 5-tri ene; 80.

gl 5 %P%‘@é Pif 16%1‘-‘% 1@1§epﬁneﬂ&fékﬂ% h@i&’d[lsﬁ 7 find8@3 4.6-

ricy ene; 81.
3- (Itrwhe,nyl 5 trlfluororrethyl-ll—l-pyrazol 4-yl)-5,6,7,8

b e PGS DRSS st
- 5- ;/tr)ene,,,4 df azatricycl of 6 2.

g (LRI bl 22 ﬂugfoyﬁlﬁthﬂsvhénéfbé”g

1 O héixahiclcn] 6 )Zdl () ]mmabcm}z pyriridazi ne; 84.
0 R@% h]gls]t(: fil_— flzl’egp%f—rilp fﬁuororhéih)gl pe}lenyls AF ycl o[ 6. 2.

diazatricyclo[6.2.1 .02’7] undeca-2,4, 6 triene;

11.  (1S,8R)-5-(4-Fluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2,4,6-triene;

12. (1S,8R)-5-[1-(4-Chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-1,11,11-
trimethyl-3,4-diaza-tricyclo[6.2.1.0°'Jundeca-2,4,6- triene;

13.  (1S,8R)-5-(2-Chloro-phenyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2.4,6-triene;

14.  (1R,85)-1,11,11-Trimethyl-5-(1-phenyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-3,4-
diaza-tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

15.  (1R,85)-5-[1-(4-Chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-1,11,11-
trimethyl-3,4-diaza-tricyclo[6.2.1.0°'Jundeca-2,4,6- triene;

16.  (1R,85)-1,11,11-Trimethyl-5-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

17.  (1S,8R)-5-(2,4-Difluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
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85. (I SR 8RS)-5-0-Tolyl-3,4-diaza-tricyclo[6.2.1.0 2J
] undeca- 2, 4, 6-tri ene; 86.

W@ b@7863525- ( 2- Met hoxy- phenyl ) -1, 11,11 -trimet hybeBER20dé/663533

zatricyclo[ 6.2.1.0 2J Jundeca-2,4,6-triene; 87.

(1S, 8R-I,I1,11-Trimethyl-5-o-tolyl-3,4-diaza-tricyclo

g@ (1&%%5)]( §/i §§§ ﬁ?gnyé’gl tlg—'trgﬁll%fhyﬁgﬁ—diaza—tricyclo[6.2.1.02’7]undeca—
10- h2xshtydna- cycl oocta[c] pyridazine; 89.

i? H@Aﬁ g?, K ggﬁé{m)o pqienyﬁ 1 11t fitf fr‘rllqéégyl% RHGycl oheptal
3- o- ﬂ’(a:ly@/lbf@ 70%7]%d€eﬁ42&f6/-dﬁ@165|—|- cycl ohept a[ c] pyri dazi n
i% héﬁsﬁi%) d]rljlqg{/@ gl}yg%t Hy[&fig g%r%@l ﬁggpyrazol 4-yl)-3,4-

3- g gd?ﬁtﬁf}@}o%aﬁtzq%zjgnﬁb@nzm) 36, 1ficBe;9-t et r ahydr o- 5H cyc
2P B! EL b B‘Ff’c?ﬂ?l'%\é(tlhwthpfhéijbl? W4z cycl

0[ 6 &ic c1@[622 1hthgesRa- 221)@5 %w’imt rl ene 94,
| S, 8R) - ['1-Trimeth S yl -1 Hpyrrol -2-y

2-4- 6 tﬁ’ [ 4AChlore: Pileliylbczc Oeraﬂbéélzl14tf18f1€1¢1?5r1és€edlaza-

95 tric 010[62 1 O2 Jundeca-2.4,6-triene;
l\/g rrol-2-yl)-5,6,7,8,9, 10- hexahydr o- cyc

Q@OC(]aSE&R)png @%gﬁqh@o [@@nyl) cyclobutyl]-1,11,11-trimethyl-3,4-diaza-
3- (I frl\{?&]@v @Mﬁ&e‘%b szré"trlenﬁ 7,8,9-tetrahydro-5H cycl
pyri’

oheptafc azl ne;
. s@a@d@astaml ed, ﬁylﬁ teHabxd’foalmrEﬂl}lb) 3, 4-diaza-tricyc

(s, b PR g Ao b RIRD- PO e sbydratine

2@, 431ﬂil—aéﬁlﬂqmoyldiem[yl)@yﬂopr@yl] -5,6,7,8-tetrahydro-cinnoline;

%7(7% yﬁ/g?%%h%fp&? hen?' %tc§'lf1§ggty](%9§6’g’89} etf?)h}ﬁlro 51%‘“8%1%6 cycl oo

28.a] 3](M1fhilazomethy111§1{hnyl) 6,7,8,9-tetrahydro-5H- Cyclohepta[c]pyrldazme;

Ig' R3 i??l @&%ﬁ#ﬁr ]S—aiz—iii}ﬁ};o?%n%tggltem éﬁ’é 205_6f/ﬁ]aé,a:SEd:‘%egl*\éﬁydro—SH—
@Cmbﬁbﬂ[e]ﬁylﬁcﬁrzﬁﬁt hyl -1 -phenyl -1 H pyr azol 4-yl)-6,7

R R N T R p——

- 3 4C}@1@éptta[¢]py@da@{ne§ 2.1.0 2J ]Jundeca-2,4,6-triene;

£ SR isf-alm: sav-cos iy Wy L ey ao dHapshepldgyridasine,

g3.0[ &-(&-Hud?o2- #iReQEShyl-phenyl)-6,7,8,9-tetrahydro-5H-
cyclohepta[c]pyridazine;

33.  (1S,8R)-5-[1-(4-Fluoro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-1,11,11-
trimethyl-3,4-diazatricyclo[6.2.1.0*" Jundeca-2(7),3,5-triene;

34. (1S,8R)-5-Cyclopropyl-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2(7),3,5-triene;

35.  3,4-Dicyclopropyl-6-(5-methyl-1-phenyl-1H-pyrazol-4-yl)-pyridazine;

36. 3,4-Dicyclopropyl-6-(2-trifluoromethyl-phenyl)-pyridazine;

37.  6-[1-(4-Chloro-phenyl)-cyclopropyl]-3,4-dicyclopropyl-pyridazine;

38.  6-[1-(4-Chloro-phenyl)-cyclobutyl]-3,4-dicyclopropyl-pyridazine;

39.  (1SR,8RS)-5-(5-Methyl-1-phenyl-1H-pyrazol-4-yl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;

40.  (1SR,8RS)-5-(2-Trifluoromethyl-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2(7),3,5-triene;
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2,4,6-triene; 104.

6, 6-Di nmet hyl -3-(2-trifl uoronethyl - phenyl) -6, 7-di hydr o-
Ghlwyobspent a[ c] pyridazi ne; 105. PCT/EP2006/063533
(1S, 8R)-5-(4-Huoro-2-nethy|18pheny| )-1, 11,1 -trimethyl-

3,4-diazatricyclo[ 6.2.1.0 2' 7]Jundeca-2(7), 3,5-triene;

%P 03 G orgmettiphengh) 5.6.7.8,9.10- hexshydry exlgogtalclpyridazine:
ént a[@&@rﬁ—dhf‘lumeo 24@i7luoromethyl-phenyl)-1,11,11-trimethyl-3,4- dlaza—
3-(2 4- D Or hnI)- 6-djrrethyl-6,7-dihydro-5l—|—cy

cl op ‘?P@%gp éﬁl}%ﬁ{@ ?6)

43.SR3-8RBJudro{d- trﬁmrotorﬁethyll-plﬁentyr)m’v B Orten@tydyd-SHH pyr azol

-4-y azatricyclo[ 6.2.

2" 7] EP?‘EH’i’SBt EC] YK ne:  100.

44.S, BRRRY) 15 [18(4—Hﬁufolbhérﬂ)t5 fditarronrttyiLl HE ﬂryr@wlaazya] -34-diaza-
-yl) 4- dlazatrlcyclo[G

2" 7] Uwa%le@% b éu%fiq%ﬁe‘l 6-frigye
45.S 18;R59R§ stgz&rnlﬂddt@r@@ﬁymgwmfheﬁwwo% 241 0 38@ddes 2% 6-triene;

ycl o o
f‘¢ ‘S, 8R51>15 (% ngprcnﬁhwﬂ) %4(d|132?ré’flf>b$ﬂm[é§lcl1 Gphisdgsar2.4 6riene;

( ':Ig?lg,‘RTSK%_C}j oL Flﬁo?o 3. Andorede ety 3G-diksd ene; 112

| - Tr trr%@lngﬂi 50 iumdchtfb@ gifthoxy- phenyl ) - 3, 4- di azatri
?%’g | g{g eitubrdindn i i 01243?1)6? 6t7r8' SNLhe §dro

| -tert=Butyl-5-ne Hpyrazol=4-yl)-1I,
II-@)rClqmta[@Zipmd&mm azatricycl o[ 6 2.1.0

QQ%%?O E—Zétrﬁl’uot(gr}‘ngtﬂﬁ pl?ell 1)- §,6,l7,§5',1%a§e)xh§§(fro—

I -tert
Il—lrpg‘/ycmta{w]pyﬂldazmeéf di azatricyclo[ 6.2.1.0 2J

d 4. 6.1
%&n 57 F?‘horf’ P:?G‘E‘%l??ru f’%’%g%lr% S8 AL P9 Gy dr o
SBHCy](S,&R‘)Gﬁ(S&Me(BI}O)@'yZ trdhmmﬁbthjz]lﬁhenyl) 1,11,11-trimethyl-3,4-diaza-
3-(l-tert |f| omsthI-IH- razol - 4- i 6, 6
o R LY A 2By bt ol ol pyr§dasi ne
32.7. 3{(5Neijh GRSph&yl- 1H-p @atol Builyl6; 758, 8 yat g epyi -

| Hp ol 4-diazatricyclo[ 6.2.1.0
2' 7] éﬁgoé@ abc]éw)édaz% %t ene; 118.
38 BB)%RE) 14 Feroiro Qtthﬂhoﬁn@mﬁqﬂlre@yxyh 1I1I+1pty1heez1@>lr1 -¥-Wiaya-

[1-trimeth - diaza-tricyclo[6

2 7] m?d%le%@ 3! Q éunqe,ca gﬁe@ triene;
54.  3-(2,5-Difluoro-phenyl)-6,7,8,9-tetrahydro-SH-cyclohepta[ ¢]pyridazine;

55.  3-[1-(4-Fluoro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-6,7,8,9-tetrahydro-SH-
cyclohepta[c]pyridazine;

56. 3-(2,4-Difluoro-phenyl)-6,7,8,9-tetrahydro-SH-cyclohepta[ c]pyridazine;

57.  3-(2-Fluoro-phenyl)-6,7,8,9-tetrahydro-SH-cyclohepta[ c]pyridazine;

58.  (1S,8R)-1,11,11-Trimethyl-5-(3-trifluoromethyl- 1H-pyrazol-4-yl)-3.,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

59. 3-[1-(4-Chloro-phenyl)-cyclopropyl]-5,6,7,8,9,10-hexahydro-
cycloocta[c]pyridazine;

60. (1S,8R)-5-(5-Butoxy-1-methyl-1H-pyrazol-4-yl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

61. 3-(1-Phenyl-5-propyl-1H-pyrazol-4-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta[c]pyridazine;

62. 3-[1-(4-Chloro-phenyl)-cyclobutyl]-5,6,7,8,9,10-hexahydro-cycloocta[ c]pyridazine;
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119. S-CS-Chloro”-trifluoronethyl-pheny”- ~-di net hyl -
J-diriydro-SHcycl openta] c] pyridazine; 120.

W@ b@7863525- ( 5- Cycl opropyl - | - net hyl - | H pyr azol - BepEP2006/063533
0

[,11-trimethyl-3,4-diazatriigyclo[ 6.2.1
2' 7]undeca-2,4,6- triene; 121.

S t P )-3
4S5 8ol B 3 PORORY S B b OV 94
(1422 3-(4-Fluoro- 2 trlﬂuoromethyl phenyl)-6,7,8.9- tetrahydro SH-
S- CS- | - met hyl - | H pyrazol ~-y”~-o0”-di net hyl -0
J-di ?y(C){PgJPB aféﬁl@%‘é@&ﬂ&n?“ﬁ% c] pyridazi ne; 123.
65.S, 8R)Y1 M@hgzlLi}hmﬂqdroin,etHyl 1 H~pyrhaodidhyl)-6,3,%9-citah sditor S1Ey
cl o[ 6. }/T deca-2,4,6- triene; 124.
(1 SR, %)fﬁ?;“eetaﬁée Ottt - 3, 4-di aza-tricycl 0[6.2.1.0 2J
]undeca 2,4,6-triene; 125.

3-(l-tert-Butyl -5-net hyI -1 H pyrazol - 4-yl) -6, 6-di met hyl

hydr o- 5 cI o 126.
éjué%f’éaﬂp%s "LP%{PPEQEOT%“%@F@HJHHWE
thyI 34d|azatr|cyclo[ 6.2.1.0 2J
beindesai 244Gorbrphengl)- 51t2fflu0r0methyl 1H-pyrazol-4-yl]-5,6,7,8,9,10-

(1S, 8 II-Tr| (I-methyl-5-trifluoronethy
[ -1 HE%A%%%P %&9993 Y P&Ea tricyclo[6.2.1.0
87.7] ums; %qﬁmbt@aanﬂa&%meth 1-phenyl)-3,4-diaza-
(IS8) 5{ trlfluororrethyl-ll—l-pyrazol 4-yl)

(11 trfayclp ﬁ%épml}m@eca AR-EFAC i cycl o[ 6.2.1.0

@87]Ug@°@( »FCOe1bprd 934Je12a%t yclo[6.2.1.0% Jundeca-2,4,6-tri
%ISS Sf; X Ogﬂ y flIllr—llfrgyor[azol ]un eca I Imlene

I AR R TG RS R DR

] undeﬁ%yglo @1 ) ﬁﬁ‘@eoa b‘,?l96 trlene
%ISSR 5-(1-Benz -1 H pyrazol 4y|? L, 1,00 -

0. met 81%33)45 dli- b&ﬁt}ﬂ13ctylélm©{0rﬁethylilfﬂ}p2mzol 4-yl)-3 4-diaza-

] unde L

(I SR, @%%?’ éﬁ%/g)l Jgﬁ%ﬁi}#% tlqenﬁyl 3,4-diaza-tricycl o[ 6.
21.1. O(QﬁR)tﬁ}d%Eal@piﬂ Buorprphengl)- 11]3211 -trimethyl-3,4-diaza-
(1S, 8 o, tetranet hyl - 3, 4-di aza-
tri cy?cglégf%f 6 ]gggﬁcu%dég%ylenf 4,6-triene; 133.

(ZIS 88%)(35111(drot29MﬂuBmd)mbth5l—pHmryw56F}Spi)y}(hlz@dahﬂdrw Y-1, 1
tr| éldlazatrlcyclo[ 6.2.1.0 2J

] unde(éy§ Ea){@p?ﬂ:‘l

73. 3-(5- Fluoro 2-trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-
cycloocta[c]pyridazine;

74. (1S,8R)-5-(2-Chloro-4-fluoro-5-methoxy-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

75. (1S,8R)-5-(2-Chloro-4,5-difluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

76. 3-Cyclopropyl-5,6,7,8,9,10-hexahydro-cycloocta[ c]pyridazine;

71. 3-(5-Chloro-2-trifluoromethyl-phenyl)-5,6,7,8,9,10-hexah ydro-
cycloocta[c]pyridazine;

78. (1SR,8RS)-5-(2-Chloro-4-fluoro-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0*" Jundeca-
2(7),3,5-triene;

79. (1SR,8RS)-5-(5-Chloro-2-trifluoromethyl-phenyl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;

80. (1SR,8RS)-5-(2-Chloro-4,5-difluoro-phenyl)-3,4-diaza-tricyclo[ 6.2.1 .02’7] undeca-
2(7),3,5-triene;
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134.
(1S, 8R)-5-(4-Chloro-benzyl)-1,I1,Il-trinmethyl-3,4-diaz

wa@tooroysko[ 6.2.1.0 2J Jundeca-2, 4, 6-triene; 1BSI/EP2006/063533

(1S, 8R)-1,11,1l-Trimethyl-30(l-trifluoronethyl-cyclopr
opyl ) -3, 4- diazatricyclo[ 6.2.1.0 2J

A R g R T o f S e AR T

- d| hydyc@o@tdctgﬂpbnoqlwxﬁea[ c] pyri da_2| ne; 137. _

e ot R BTLSPT BRGNS Gyl o Tkt YA -

3- gsdtﬂmclofezro’f’ LndocarPet, Gytienghenyl ) - 6, 6- di met hyl - 6, 7-

Pi-on, a2 B it S8 10 iR s pyelgnet g pyridavine
825%{ 01 SRISH S € Be{ 0k~ phebyl) Bi4- €L trﬂc%lomzza 1. to2 7|] gn%elcg-[zé ,6-triene;
é &%?\381}% ré% 3@?}5{[5‘;4; H%Zas?rlqyp]y t%%& 01 z] eca 2 Z[ 6- tly ienc;

86.(2, pra3roM-oz- Md@l*f@@ylmengl)ﬁl i nethydth @, 3/4-didaydr o- 5H-cy
Zl ne,

cl opent al ri
3- (2, Blpy ﬁ‘LﬁDi/\ 02 Dhedeer40-idicivet hyl - 6, 7- di hydr o- 5H- cy

‘yopegf 1(51101/1111@%1h{b%1y1$54&t01y1 34, dlaza frig 010[621027]undeca 2.4.,6-
(1 SR, , 4- Di chl’or o- pheny laza-tricyclo[6

2.1, 9“1629’ ] undeca 2(7),3,5- tri ene 144
SR, g ' 1.0] 6
5 SRS O T PE odyhsesnis il
89.SR, 8R&GMaghgy-phdiyhed, hyl9-gheydry-SBl-ayctiihgptal ¢lpyidering] 6
1.9 2 Lene: .
?ﬁ%R, 82_)0-_%9%@?%%?%%@%%%% Icglélfe?%é%]l}féﬁ d%znhe di aza-tric
§tl of B:(2- CIﬂ@rOz’ZZHI}aulmd@@anylEéﬁ)Z,8950{hekzéwdrcanyclmm[c]pyridazine

y% ISO[S?(% %}1%0 lzg %‘]\e?l?% é)h%nyIE P,?I) % Eeér P/ctf L :,]56& 19116"" %%S paffl(c‘lazme

Parti c1y, &R)Ly(épﬂht@br%memnphmmh)ﬁ éfdﬁzanmnycab[(SIZ)l @fr’ Rindeca-

(1S,8 -Tri met hyl - 5- (5- net hyl - 1-phenyl -
|prﬁ)€28l’]521{16§)?) 3, 4-diazatricyclo[ 6.2.1.0

9. 7] uIE8R= B(17) 1-Fribret iyl S0E; methyl- 1H-pyrrol-2-yl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

9s. 3-(1-Methyl-1H-pyrrol-2-y1)-5,6,7,8,9,10-hexahydro-cyclooctal c] pyridazine;

96. 3-(1-Methyl-1H-pyrrol-2-y1)-6,7,8,9-tetrahydro-SH-cyclohepta[ c] pyridazine;

97.  (1SR,8RS)-5-(1-Methyl- 1H-pyrrol-2-yl)-3,4-diaza-tricyclo[ 6.2.1.0*" Jundeca-2,4,6-
triene;

98. (1S,8R)-5-(4-Chloro-2-methyl-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;

99. 3-(1-Methyl-cyclopropyl)-5,6,7,8,9,10-hexahydro-cycloocta[ c] pyridazine;

100.  (1SR,8RS)-5-(4-Fluoro-2-methyl-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0*" Jundeca-2(7),3,5-
triene;

101.  6,6-Dimethyl-3-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)-6,7-dihydro-5H-
cyclopenta[c]pyridazine;

102.  (1S,8R)-5-(5-Fluoro-2-methoxy-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

103.  (1SR,8RS)-5-(5-Fluoro-2-methoxy-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0*"Jundeca-
2.4,6-triene;
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(1S, 8R)-1,11,1l-Trimethyl-5-(2-trifluoronethyl-phenyl)
-3,4- diazatricyclo[6.2.1.0

wQ@2npoosdeca- 2(7), 3,5-triene; (1S,8R)- 1,1 1,1 PCI/EP2006/063533

| -Trimethyl-5-( |-phenyl-52trifl uoromnet hyI -
IH-pyrazoI 4-yl)-3,4-diazatricyclo[ 6.2.1.0
El)%%?%fﬁ%ﬂ)ﬁ @riélr#eutr k(?rﬁ&gylp%henﬁ' ): 6372 flgoz gHt ricyclof
6 2 1c;€¢1®eﬁ1]a[n];im®zﬁx64 6-triene;
2 OI Fl)é %) uolr? @Ftﬁgf%qn)yl) 1, HH r'ijrgétgnieg de!iaizlaH Py

3 4- dtr&;zdo[ﬁ"i ¢}0%1]®{u&02 217)(82tr7én¢ndeca 2,4,6- triene;

106 Ty erataroar D AR Rhass bapgid-Shgsspen il ridiine

(ld)ﬁ 8R)(23- I()Zlublctﬂpﬂerﬁfb%lﬁldlmbthlyl 671 dikydroBHWcldhefttafCRAIdazine;
I ene
SRR 5 {1t ﬁ%te/ﬁ%tnﬁmom@ﬂawﬁ BBRY Y i B
Z ol 4tr16y&10% 49, oéﬂ] aﬁ@écﬁiz%g@ln@e{n@
2' 71 undeca- Zé 5-triene;

10% 4- G- BYor h?ﬁE]B)ltYWCtFIQB?Wﬂ}YI H—i ,pj_ra_ztoll4 yD)-1,11,11-trimethyl-3,4-
l-tri Hﬁhhﬁjlq@lo 5.8l @2RLAIGYD Db-tfer; 1- 0 2]

undeca- 2 ri ene; 07
%10\; 8R1)SR§FE§) = @- Erifleromsmemiytpheayld 3ebdiegd-jriayelpl 62.1.0f Hndeca-
net hyb 23, drfi.azatricyclo[ 6.2.1.0 2J
] undeca-2, 4, 6-tri ene;

BLLI-( 18,88t bt bl bRemeathyl-Sydhopthobyydemsomylz 3g-dister ahydr o

-Cl nn 2,7
3-[1 -%géygﬁ[%zr%op 1érr11(31/ 26:4y6cltlrc1) nStyl ]-5,6,7,8-tetrahydro-
t1ZnoliSiR)-1,11,11- Trlmethyl 5-(2- trlﬂuoromethoxy phenyl) 3,4-diaza-

3-(2- Trlf ﬁ?g‘e{ XAGCQI}eM 1)16n% 7,8,9-tetrahydro-5H cyc
Iohep yr| glne

R AR crscsﬂ)eﬁ oF-phie Byty-S-theth i Lidmpanebhydyh B pyt-adakthyl-3 4-diaza-

| - ro-S eptal ¢ ri dazi ne;
)31 (5- r%%@%%?ﬁ%%%%ﬁ%ppthy%)mé 7,8, 9-t et rahyd
%?4: 5H LSRQSRS)Q}Q(la[e@t]-Bllyﬂy} dalzetll‘ﬂfa 1H- pyraZ(r)]l éll yl)-3,4- ((jhaza—
S,8R- - 0 -1, -trimet -diaza-tric
ycl of %%@%Hﬁ%ﬁ&%g% ?r)‘en§ 5- tri Z\ne
(1SR, 883)@1@-3&2 friﬂmmﬁahby}lr RABDYS, Y -d3h ylirelisaza-tri cy
clo[6.2.1.0 2] Jundeca-2(7), E- triene;
3- (2- W%GH@{QJHEEW}HCphenyl) '5,6,7,8,9

ﬁs hexahye Buey F- @aRbalAEEhPY TH 9RZIBR4-y1)-6,6-dimethyl-6,7-dihydro-5H-
3-(3- Fﬁuoro Z%?rl fluor orretf% gﬁér%yl) y6) lmetg:\/trahy o

r o- SHEYSRPeBREH PTGt | dazi ne;
117.  (1SR,8RS)-5-(1-tert-Butyl-5-cyclopropyl- 1H-pyrazol-4-yl)-3,4-diaza-

tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

118.  (1S,8R)-5-(1-tert-Butyl-5-cyclopropyl-1H-pyrazol-4-yl)-1,11,11-trimethyl-3,4-
diaza-tricyclo[6.2.1 .02’7]undeca—2,4,6—triene;

119.  3-(5-Chloro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-SH-
cyclopenta[c]pyridazine;

120.  (1S,8R)-5-(5-Cyclopropyl-1-methyl- 1H-pyrazol-4-yl)-1,11,11-trimethyl- 3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

121.  (1SR,8RS)-5-(5-Cyclopropyl- 1-methyl-1H-pyrazol-4-yl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

122.  3-(5-Cyclopropyl-1-methyl- 1H-pyrazol-4-yl)-6,6-dimethyl-6,7-dihydro-SH-
cyclopenta[c]pyridazine;
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(1 SR, 8RS) - 5-[ | - (4- Huor o- phenyl )-5-trifluoronmethyl-1Hp
yrazol -4-yl]-3,4-diazatricyclo[ 6.2.1.02J
WO mvdeesE22, 4, 6-tri ene; PCT/EP2006/063533

(1 SR, 8RS) - 5- (4- Huor o- 2-tri 2euor onet hyl - phenyl ) -3, 4-di a
za-tricyclo[6.2.1.0 2' 7]undeca- 2,4,6-triene;

T"é ﬁé@%?%égé%%%@é?,g?,g?tt%%ret %QYJthza t?fc?dg [682 ?02 Tundeca-2,4,6-
(I S, SR)enE (4-Huoro-2-trifl uoromst hyI phenyl Y1, 0,10t

E]}glR ﬁ(ﬁ —qu urtlylcyﬁ Ido E[ZB. E%rlcyc}o[ga dzuﬂm%eca—g 4% 'tfiene;
325( 4 F(taero-BaitflrS-kethgi-oHep yrydol dhenglo) ditheth yB 6J~ did ydra -

ro-5H cycl oh a ri dazi ne; and

3-(I- R)E%IWPHE‘Q YJ‘% %romet hyl -1 H pyrazol -4-yl)-6,7,8,9

126t 1 arsygR)0s- 5mmmh@pum phza@yicyiglaZilne - trimsti 1e8r4- diaza-

parti cul rtﬁr ﬁ) er ounds of formula (1) are

(1S, sRvgo el ﬂ%@ﬂcaﬂ‘& -UP90LY 1 j et hyl - 3, 4- di aza-tric
yz1.0[ 6158 91121]1 Sreine@eA-52(17hethyb - thiflh @dicthyl- 1H- 1-4-yl)-3,4-
(I SR, RS)RJ)S (2 Triflhyor ;Jszrr(w(et hel -yphenlyl ) - e4 yd| azgyrta%(l) ny)

¢l o[ 69z trepyolof. 2h G dHRGReF 2. BO-#enc; | ene:
s( 2- Tr9 4R JUSIUI@@M}Y'S tﬁhﬁ&%‘rﬁemﬁ 181-py@r@-4-yD)-1,11,11-trimethyl-3.4-

hexahydr o- ct/c 00 2%/ dazi nge;
(| SR, é%) trscyels (d’}ll@r dugdqcm Hordiiewet hyl - phenyl ) - 3, 4- di

?13 8% 5’ ﬁB@nzr];A@ rﬁetﬁ%']hm%é/@a oB45))- B1 P11 BPGy1-3 4-diaza-

Trime
| - rret h‘}Cchchﬁ;I &.)Qr dpydoca-3,46- m@za tricyclo[6.2.1.0

() SR B0y £l Bl SRR oot olnbd by emsoat 3o
tri cytxiog{tlﬁ[@ZlO ]th?qcaﬂﬁd%@m@l,eﬂf 6- triene;(1S,8R - 1,1
0 TR RO B s iyl 62 gpndeea- 246
6. 2. 1tr@@e;7] undeca- 2, 4, 6-tri ene

g%% {jg;(%ci Qty r Ififgll,?%o{?ngﬁ te ﬁ%y %%dlaza trlcycmf% 29 OZ"]undeca-

(1 R 83y;65trieyel opropyl -1, TP -trimethyl - 3, 4-di aza-tric

Y§, Ol & G & Lerl W0 phen§17 B3yl A D81 11,11- trimethyl-3.4-diaza-
tricyclo[6.2.1 0 7] undeca—2,4,6—trlene;

134.  (1S,8R)-5-(4-Chloro-benzyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

135.  (1S,8R)-1,11,11-Trimethyl-5-(1-trifluoromethyl-cyclopropyl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

136.  3-(4-Fluoro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-5SH-
cyclopenta[c]pyridazine;

137.  (1R,85)-5-Cyclopropyl-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca
-2(7),3,5-triene;

138.  3-(3-Fluoro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-SH-
cyclopenta[c]pyridazine;

139.  (1SR,8RS)-5-(2,5-Dichloro-phenyl)-3,4-diaza-tricyclo[6.2.1.0% Tundeca-2(7),3,5-
triene;

140.  (1SR,8RS)-5-(2,3-Dimethyl-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0> Tundeca-2(7),3,5-
triene;

141.  3-(2,5-Dichloro-phenyl)-6,6-dimethyl-6,7-dihydro-5SH-cyclopenta[ c]pyridazine;
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Processes for the manufacture of conpounds of fornula
| are an object of the invention. The preparation of

weoompowssds of fornmula | of the present inventiPOT/RP300&E63533

carried out in sequential @8 convergent synthetic
routes. Syntheses of the invention are shown in the

| ow . - j f IV T
§ CRP OB e R Ui S E H SBpb pyridusine,
430 d U CLESR, 8RS- K (RdvDi¢hdookpteen yh €3, 4 diaga-sifidyclog@l 2 i1 19> f lnedeca-2(7),3,5-
art. The substituents and indices used in the
foll OWGH& description of the processes have the
$44ni { ISRBRY- [ e Dichenoephunlyb s34-dinda-cddyeld [ 6.2.110h§undeca-2(7),3,5-
contrgr%._ In general, conpounds of type | are readily
accesSiBfe by treatment of conpounds of formula Il
Wi h (Sl 8RS) e 2 AliTifemg B hh&rBAC3, i Qiaza ariccld[ 6128l . Fdunldeca-2(7),3,5-
used to performthe condensation reaction, e.g.:
heati H¥™4 wi th hydrazi ne nonohydrate in tol uene in

148 presgs)ce C‘?&lpﬁﬂ)p?}’lg,fﬂ 1,3 YehmathyP3 uodiRn@ic$ald e 6> jundeca-
acid, (ii)_ heatin | and hydrazi ne nonohydrate in a
mi xt upe)SP-WigPeAnd acetic acid at reflux tenperature,

(47.1) (159@?)15\;3 tbpRpgL-By dn ﬁﬂiﬁ%th@@%%?ia%ﬁy&l&%@.1.02’7]undeca—

m xture of wafer / acetic acid at reflux tenperature
whi ch2(73.3théiene.ol | owed, after work-up, by a basic

treag leé’\éiiﬂ'ért[i\&%%ﬁr eﬂr@feﬁé@ %Iﬁﬁgﬁn o F&d HX g) are:

tenperature to co te the ri closing reaction to

pyridazi ne. The application of the different '
(:%‘iﬁﬁ, )t 1. bhl-demetid-Sor-mad vk dpheeyli e pytagelt 4-i-3.4-diaza-

' 10 A wutlijned in the experinental
%@5@%2‘%@2&%@?i%é?%d?%dé* doubl e bond of conpounds
ofS,8R)pk1 1,1 1-dameddeyl - @r trifluonymeth Xt pireas) ¥4-E and Z.

2,7 0 bond.geonmetry, they can be
lé%%a\%/gﬁ&goj@?c}qf E}}%'S%o%@>’§’gbt?lﬁge’nost appropriate
t B58R)+ bhl, toldinteitlophs- duph dnykf- tafovemetnd 1 8speranyal-ylj-i3ddiaza-
LA th er,1 nent al . In cases were R and R2 form
Elcty%k)%‘%éﬁbAPIE%CP'%@E?&%%%ICWnt hesi s of these
arss8R)gL &k 1 biTrifraithogi SapHehn yMB,4- diadariogio 92t 1.0°g] unelact-2 816-triene;

R0 Rl GE R o pBRet e gt af m foy TREWFaGRa ok it wimerny-
aadiias-exalol X 1.ed] indetopme-aictig for the 7 menbered

Py Bl Moo SO e RSB R, ALY erhnseca 246
guhki ned above. Schene 1R (H) (I)
(18,8R)-5-(2-Fluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0> Tundeca-2,4,6-
triene;

(1S,8R)-1,11,11-Trimethyl-5-(1-phenyl-5-propyl- 1H-pyrazol-4-yl)-3,4-
diazatricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;
(1S,8R)-5-[1-(4-Chloro-phenyl)-cyclopropyl]-1,11,11-trimethyl-3,4-diaza-

tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
(1S,8R)-5-[1-(4-Chloro-phenyl)-cyclobutyl]-1,11,11-trimethyl-3,4-diaza-

tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
3-[1-(4-Chloro-phenyl)-cyclopropyl]-5,6,7,8-tetrahydro-cinnoline;
3-[1-(4-Chloro-phenyl)-cyclobutyl]-5,6,7,8-tetrahydro-cinnoline;
3-(2-Trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-cyclohepta[ c] pyridazine;
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hydrazi ne (Ha) The conpound of type I, enployed in
schenme 1 as starting materials, can be prepared as

waenmmoiszed in schene 2: Thus, on reacting a PCT/EP2006/063533

1, 2-di ketone of fornmula Il R4with a phospohonate of
formula IV in a Horner-EnTmns (or Wttig-Horner)
[ r
Al BB S Bt L RAUS ff o Sl s
twidhebtm{dpmk@za&: a base in tert-butanol as sol vent

e P LGRS ena PR TR Bl PekaP St Mipyridasin,

PIBSER) b3-Eyclaprophoivd 1,il b tfimietiyl- a4i=nﬂia2faexlf105m@ﬂﬁcﬁmdzs7 JwRieea-2(7),3,5-
R2 forma 7 nenbered ring, and as exenplified in
{'if8%xperi mental part. The doubl e bond geometries of
{ ISR, SRE) (M TS 06 rohwit it pach 1) -G andiba- Eicydo[@2. BOM| wi dic£ 2(7),3,5-
of E and Z depending on the R, R2; R3, R4 groups. In
§> cases only one isonmer (the thernodynamically nore

stabirElulorérH OMpL ﬂhdn%l)m @al <sr9 n)am;dauycfr@ cgﬁ%cth['&] p;}aﬁ@zine
e

were mxtures are separ at ed

éﬂﬁdﬂ%&re&gwr@pe@&eﬂhe@éﬂm@ %ﬁ@rtégahwr@ﬁél ?XC}@GP@Eﬂpwgdazme,

BROARY!S- [thlﬁFﬁlb% EH&B@)US %ﬂ&’or@fneﬁ%@lﬁoﬁﬁhﬁ)lﬂoﬂ]hqa&iaza-
e asmgngﬁt oy NMR for 'the conmpounds of Tornula

rexpletd. (ﬂﬁ&fitz)46 fiidficead of a phophonate of type
gll\égﬁ%R_%— EﬁoﬁPQSchﬁ{l o3 %g@nﬁﬁj?meélﬁ&ngic?&om 2.1.0*"Tundeca-

‘ tone anal ogue "and performn
ﬁzéf%trrwa@,sky reaction foll owed by water eI i m nation

fan j f Welsk
S AL AR o Rl o h AR i Wy piguine
OIS, RO F Fr(H-&lulok ¢- 2t thidit ommectngt phey et Irli 10 - trmbyitﬁwdlaoi—

I 28l e pbtained in cases where the Cb
%gclyg[gt]@%hb ?ugdeicg'zrﬁ;ér gr){ern%act ive then Ca carbonyl. In
6a$é§uomer29trtfhm)rdsmﬁhyhplhﬂmvyw6 88 Supsalawdeo-SHrtychrheptal c]pyridazine;
m'(rtures can be obtai ned, which can be separated by

omat ogr aphy and processed further accordingly.In

sasMethelr B titiieorCmehal-bHERYragl-adyd) -6 5 & hectrmyror Fact i ve
to,the Horner-Enmons (or Wttig-Horner)

%&ifﬁll%g@iqpﬂé%‘&unds of formula Il can be obtained via
Ruhc %ﬁﬂ%ﬂﬁ?@sﬁgef?ﬁ@ F%még%r}ﬂ% BISTRIED Fisact s on wi th,
L8 4RI Fior Efi“@g%énz )3’,4@@% gxﬁ’%efqéé i ga%ﬁﬁecarbw)s,&

Widntj g- Horner reaction at Cb foll owed by Ca ket al
cl eavage or alternatively (ii) reduction of the Ca

%%IQ gﬁg) 5 95 %Rlutogorplgtg enyf] d3 p El?atza(le—%rticiy(c)f(])’[ 65? .r02’7] undeca-2(7),3,5-

triene;
3-(2-Trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-cycloocta| c] pyridazine;

(1SR,8RS)-5-(5-Chloro-2-trifluoromethyl-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0* Jundeca-
2(7),3,5-triene;

(18,8R)-1,11,11-Trimethyl-5-( 1-methyl-cyclopropyl)-3,4-diaza-tricyclo[ 6.2.1.0*"Jundeca-
2.4,6-triene;

(18,8R)-5-Cyclopropyl-1,6,11,11-tetramethyl-3,4-diaza-tricyclo[ 6.2.1.0*"Jundeca-2.4,6-

triene;
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exanple, as a t-butyl- dinethyl- silyl ether (for an
exanpl e: Boeckman, J. Am Chem Soc, 1986, 5549),

w@eoo7003s2ng then the Horner-Wttig reacti on atPCbEP2006/063533

de-protection and final oxi28ati on of hydroxy back to
carbonyl - using, for exanple, the Swern oxidati on

GG PR ey B3Rl G e h UL AR it

Etdyylb[smeoT 2ndtick@tdfesene] | used in schene || are
either comercial, known |n the literature or can be

RSSO AR BRLL O 01 ELIBER P R e o,

o honates o nown in the
byd@eata[lcr]pylmdamrmamdbe prepared by standard procedures.
An exanpl e of preparing conpounds |V consists of

LR P8 R Y kOB R SR B G

#(7y,7806eand subsequent reaction with an al kyl

carboxylate to give IV. Alternatively,

nmet hyl - phosphoni ¢ acid di nethyl ester (R3=H) can be

us edPiagessere farethet inamy fagtiiteh o nompberdpueh foraluka I saré @n object of the
$ieRide introduce R3 - reacting IV (REH) with an

akylating reagent (R3-hal) in the presence of a base

such_as potassi umt-butoxide or N-butyllithium or

pot as$8¢ DIFPRRHRBRACEMPP YIS Tomatla d ob e ragient Biyentipn may be carried
Kt Bclebesrgar or Smehesi §ynt}i|691860utb§, Syﬁﬂﬁ);es/ﬁftth‘é n%mv@ are shown in

f
P00 GnBsREE S RSP RNRL PG HRe b, ST TRF aRd purification of
ﬂm:rmmilang/pr@a:lcusrad@ kigowo tGdhserperdonsTékdladench¢ an. Elansubstituents and

Ay t
PR i 0 B HRRCELNEA, B, MRMATB v
P@lﬁa&m@ﬁ@te@%@ﬁmgﬁw viaits pre-formed silyl
enol -ether, with a fornmyl carbonyl of forrmula IV, in

t he BT 250R8 &otfpouh i abf 1P | elerasdilyQttddableby tibha@ent lof compounds of

ER T e T -

mrﬂxeasaﬂaldnl Jreaanml @yy: heatingt Howlish dgdcazineedionohydngte in toluene in the

gll @‘1 ox&g%t! Lidd (sgrléhr Q@HC%?Jeﬁﬁp&nﬂhﬁg a([]E t Eﬁ’)l K‘é@attglgeﬁ ;ﬂﬂfj hydrazine

ati on erature exanp
menehybgicl g, mpgg8t of wafer Y 5uejc acyt atf neﬂm snppegathed. 6iil) heating IT and

Eﬁirgﬁﬁ@ nﬁﬁ@h@@feﬁn%ﬂn@@ﬁﬂe({ﬁ Q' RRieXAIRL GnulR: te@ﬁ@ﬂ’aﬂyre which is
thesi s Schemre 3 R neans hydr ogen
then followed, after work—up, by a basic treatment with NaOMe™in n-butanol at reflux

temperature to complete the ring closing reaction to pyridazine.

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

conditions outlined above, and as exemplified in the experimental part.

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

to II by employing the reaction conditions outlined above.

Scheme 1
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The conpounds of formula V are either comerci al,
described in the literature or can be prepared by

w@p@7poisgl known procedures. An further alternabCEPWaY063533

to prepare conpounds of forsula | is outlined in

scheme 4: It consists to react 1, 4-diketones of

formula VIl with hydrazi ne under conditions di scussed
above to give the di hydropyridazines of fornula VII

(one ofpsevepal sible isomeric forns drawn)., Thege

can thgl\l@b/a Flit?‘?zed with, for exanple, Pd R _ 2 R*
char coal oir an her oxi datmymazleagent such as Br2 ( or|
anal ogue gc ures: Baungarten 3. Am Chem Sog

1958, 6609) to give conmpounds of fornula IRVThe\I

1,4 di ketonzli)(of formula VIl are wdely used synthetic

bui | di ng bl s and nunerous nethods for their (h
preparation are known in the literature (for exanple:

Corey J. Am em Soc. 1969, 91, 4926; Katritzky, J.
O g. Chem 19 1, 56, 691Mydrdr recent exanple to

pre oggFdunds i s to/u»sghe procedure

publ i IS& A Baba (J. O g~ Chem 1997, 62, 8282): It
COnge t@gaea ketone V, via prior conversion to

the co pohﬂl ng tin enolate, with the al pha-halo
ketondd1 X in the presence of catalytic amounts of
Znd 2 (Schﬁ 4) Schenme 4 (V) ix hal nmeans d, Br or |
Apr ef erred @ocess for the preparation of a conpound
of fornmula conprises the reaction of a conpound

gﬁ% gérr% cff Of té/gé ?jiuh%pt c}'%{l‘or %{r%i:]eﬁl%' 1n§s %}]}tiﬂ eFE!la Q‘Lgé Prepared as

arrém@@zqdrie@ds@,n%%f ore. Preferred intermedi at es are:

[2-(5-Methyl -1 -phenyl -1 H pyrazol -4-yl)-2-o0xo0-ethyl]-ph

DER) Qi @a@figth ?thﬁkéwﬁe esfoefula 111 w|1th ahphos ohonate of formula IVin a
me -| -.phen ra

Hommer b PEe i T e it 5P0S e Rt w iR ormula .

ZhEx@rd2tigid-tha cfahllmnmmshﬂa:yé gphetaydiym etrirplujoxpdecsphiose o tert-butanol
?§ @@t@ﬁd&%lrg l%{)JI’(l)(}l ol§rle§ @pené‘n % ﬁ?l} Tﬁé Eﬁa}ﬁ{%ﬁtenal double bond
mygriaderh e3n ocdyir cvml: opsibde, Bp hb@\mamn ﬁor@néa HaZdoogempoynds were R1, R2
forﬁf‘@mﬁlenﬁ)&erd' Iflﬂdé‘ Qﬁ@%x@fﬂphﬁ&ﬁl’nﬁ)ﬂ& &R rilncdhal phrt- et hyl ]

- phosphoni ¢ aci d di net hyl "ester;

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 stercochemistry 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 II are
directly obtained in cases where the Cb carbonyl group is more reactive then Ca carbonyl.
In cases were the two carbonyl groups are similar, mixtures can be obtained, which can be

separated by chromatography and processed further accordingly.
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(1S,4R)- |,7,7-Trinmet hyl - 3-[ 2- oxo- 2-(
| - phenyl -5-trifluoronethyl- | Hpyrazol-4-yl)-eth-

w@ E)o7pbisdene] - bi cycl o[ 2. 2. 1] hept an- 2- one; PCT/EP2006/063533

2- Adamant an-| -yl - 2- oxo- et hgl) - phosphoni ¢ aci d di net hyl
ester; (IS, 4R)-3-[2-Adanant an-

Eu.' ézqsiﬁ% Qﬁee&g c&%%n%' gl?ﬂ]l%]thé mbrd fegétweiiﬁr%égyd B ®¥ ¢ Rher-Emmons

tan
(@-Vittigdlahen rrawphe nybnpp hidsrd]l formylp IL andhegsbisaingd yiagensral routes,

§Eh°gk%oﬁ%rgoﬁ“dfechmda &2b&yl into a cyclic ketal gou on reactlon with, for
S Ch| or o- phenyl ¥ hi azol -

@tamkrz) etwriedé%é]wh (apalpgpes Mt B9ackmapclopim. € e 887 9086, 5549).
ﬁer?orilﬂlﬂgpﬂh@n\’\?ltt%ﬂﬁorr[eg fedctdt atoCphesliiwed 2Hb9X0a ekdiMl kleavage; or

R AR (o FRLHR o HGh g PoR b1, . PRopY drgpction, for

bxa?hp'le tas iarreithyl bimeyhol-silyl 2tl2r UohapteammBlecoBegckman, J. Am. Chem. Soc.,

El%yg% irgugéﬁ g{ealﬁog%--%ﬂgaﬁq@m L Ebhal Brddofl and final
tis) -off, trydyoy gkt Hy | cabmd ox sepliempkaraplh. (1K) Sy oxidation

@cﬁfﬂhﬁ&isqy&lag[e%ar%piudmm@@a%n AMRight, J. Org. Chem., 1965 30, 1107)
.7, 7- Tri met hyl - 3-[ 2- oxo- 2- phenyl -eth- (E) -yl i d

qﬁng% cycl o[2 2. 1] hept an- 2- one and

g? , 7, 7-Trimet hyl - 3-[ 2- oxo- 2- phenyl -eth-(2)-ylid
ene] - bi cycl o[ 2. 2. 1] hept an- 2- one; (1R, 4S)

-1,7,7-Trimet hyl - 3[2-OXO-2- R
(F22 tri.g uor Oﬁ'd?t hyl { pheny] ) -et h- (E) -yl i dene] R? R*
bi 03 Vo[ 2. 2. 19 - Fg é Neb”

-1, 7N7-Tr HTTEth' 3_ 2. oxo}( tbu, tbutanol .

ﬁ Z(PFU uor o tiqyl -plenyl ) RRRR- (B -ylidene] - O34 O
bi‘cycl o[ 2. 2. 1] hept an 2- one; R

[ 2- (@HFl uor o- phenyV) - 2- oxo- et hyl ] - phosphoni ¢ aci d (1)

di met hyl ester;

(1S, 4R) -3-[2-(4- Hupr o- phenyl ) - 2- oxo-eth-(E)-ylidene]-I

, 7, 7-trimet hyl bi cyel of-BuL2. THIhegan- 2- one; R
{2-[1-(4-Chl oro-ph nyI)-5-triquororrethyI-IH-p5yrazol 4 4
-yl ]-2- oxo etr'_A(d} hosphoni ¢ acid di met hyl efte(; R
(1'S, 4R) - 3{2/]1 (4-chlAlkg- phenyl )-5-tri f | uor ot yIClH

- pyr azol -@gyl }- 2- gxo- e(Eh (E}- ylidene}- R Cx. O
1,7,7-tri I b| cycl {\ﬁ./gl] hept an- 2- one; O

(1S, 4R) - 37] (2 Chl oro-p enyI)-2-oxo-eth-(E)-yIFfdene]
I,7,7-tri[1ethy|bicyc|o[ @) (lla)

Alkyl; Me or Ethyl

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

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

The phophonates of formula IV are either known in the literature ore can be
prepared by standard procedures. An example of preparing compounds IV consists of
treatment of an alkyl-phosponic acid dimethyl ester with a base such as N-butyllithium, in
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
or potassium carbonate (for an analogous reaction: B. Kirschberger, Synthesis, 1986, 11,
926).
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2. 2. 1] hept an- 2-one; (1R, 4S)-
[,7,7-Trimet hyl - 3-[ 2- oxo- 2- (

wo 2ge03st 5-tri f 1 uoronet hyl - | H pyrazol - 4-yl ) - B¢ TYEP2006/063533

(E)-ylidene] -bicycl o[ 2. 2. 1pkept an-2-one; ( IR 4S)-3-
{2-[ 1-(4-Chl oro-phenyl)-5-trifluoronethyl -

l H pé[t%g 1ve4\ﬁ§;)|s]t% Pgeygf% c[ogr‘;g) %?%Of %&&ggﬁg%(én sists of reaction a ketone of
(drmuﬂlas)’ Witly cpmpohndst by forgul V] Beavedinglto |Schtrenyl Thetrgagtion can be

Meveé i lahal8eP¥Pa eldinddEdescribed b Mukalyama (J. Am. Chem. Soc., 1974, 96,
bi cycl of 2. 2, 1] hept.an-

dene] - ne;
?@30 SBSTRTAG SHEHY FOBIH O St hyis]Pre gagsh s englsier. with 2
badrbo tefrformula 1V, in the presence of titanium tetrachloride, to glve IT after

RO A POEBL S FARE Do B

paula®le Fbraopepmied nipl hndogx vo ehétjab@ls dpfvoibpdhani thealiechture, e.g. from

i}rg&h%&lgg eec % lﬁt%nreg _anﬁ SeOz oxkdatlon (for a lgratu{e ejcamé)]le K.C. Joshi,
etevoqyeleﬁelﬁﬁw K, Cl)iéﬁ)@[or;ﬁ(zn fqlp-]@ph e gm@ﬁ@and Swern 0x1dat10n (for an
Eﬁm&ﬁeﬁ)@hkhﬂ@&&h@§§ﬁ9$ﬁ1gspxo ethyl] -phosphonic acid

di met hyl ester:

(1S,4R)-3-[ 2- (2 5-Di fl uoro-phenyl)-2-oxo-eth-(E)-ylide
nel-1,7,7-trinmethyl bicyclo[ 2.2.1]heptan-2-one;

[ 2- Oxo- 2- (I - phenyl - 5- propyl -1 H pyrazol -4-yl)-ethyl]-ph
bdphed ¢ acid di met hyl ester; (1S, 4R)-

l,7,7-Trinmethyl -3-[2-o0xo0-2-( |-phenyl-5-propyl -

| H pyrazol -4-yl)- eth-(E)- R®
yli dﬁne] bi cycl o[ 2. 2. }] hept an- 2- one;
[ 2- (FoWephy! - 1 H i ndol 13-yl k¢ 2- oxo- et hyl ] - phosﬁﬁ%o&i,

aci d di mgt hyl4esterkl
(IS4R)Q\, 7-Tri et hyl - [2(I-msthy|-||¥|ndol é\yl)@
2- ox &} et h- %E) yl i dene] - i cycl o] 2. 2. 1] hept an-ﬁiéne Qind
(1S, 4R (k)7 7-Tri mstZ -3-[2- (1 -nethyl -1 Hindol - 3-yl m
2- oxo-et'hf(Z)-ylidene]- b| cycl o[ 2. 2. 1] hept an- 2- one;
{2-[1-(4-Chl oro-phenyl)-cycl opropyl ] - 2- oxo- et hyl } - phos
phoni cRach8add Apdfayknester; (1S, 4R)-3-[2-]
| - (4-chl oro-phenyl )-cycl opr opyl ]
-2-0xo0-eth-(E)-ylidene] -1,7,7-trinmethyl bicyclof
ch_l}lg@m(h; Joigmga V are either commercial, described in the literature or can be

I | obut yl ] -2-oxo- et hyl hos
st PR 15 ot - press

Aﬁ-fgsz%e@ IQ%V? Wap &% %\é‘%aﬁg&yxggms ﬁ)&f(m/r}lﬂ:il H’ﬁccrué][ined in scheme 4: It

2orRists] foephan-Lddrmnes 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, 8§282): It consists to react
ketone V, via prior conversion to the corresponding tin enolate, with the alpha-halo ketone

IXin the presence of catalytic amounts of ZnCl, (Scheme 4).
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2-[ 2- Adamant an-1 -yl - 2- oxo-et h- (E) -yl i dene] - cycl ohexano
ne;

wWQ@2402/0@50t 2- (|1 - phenyl -5-trifl uoronet hyl - | H pyreeDEP20§63533

)-eth-(E)-ylidene]- cycl ohexanone;
2-{2-[1-(4-Chl oro-phenyl)-cycl opropyl ]-2-oxo-ethyl}-cy

%£ gl 2- enone;

}% ?T - (4- Chl or o- phenyl ) -cycl obut yl ] - 2- oxo- et hyl }-cyc

| ohex- 2- enone; 4

2-[2-Cko-2-(2§trifluoronethyl-phényl)-ethyl]-cycp%hept

-2-enong2 2- {2-[ p? 5 4 > 4

i F)‘-S-trif'ﬁtmi R- R\ b2 R
I

| H pyrazol -14-yl ]I - 2- oxo- et hyl |{- cyc| ohept - 2- erjone;
2-{2-]1 -éﬁr%hbo b- phenyT7= cycChpr sl ] =22oxo0- €y LN cy
cl ohept -F2- enone; R N R N
2-{2-[I-(4-Cﬂ&?so-phenyl)-cycloBUtyI]-Z-oxo-ethyI}-cyc
| ohept - 2- eno ,' (VI |
[2-(5-Huoro-2-trif|uoronethyl-phenyl)-2-oxo-ethy¥a-pho
sphoni ¢ aci d diket hyl ester;
2-[2-(5-FIuoro-E?trifluoronethyl-phenyl)-2-oxo-ethy|]-
cycl ohept - 2- enohne;
{2-[1-(4;Fluoro-phenyl)-5-trifluoronethyl-|H pyrazol -4
-yl ] - 2-R%go-et hyl } - phosphoni ¢ acid di nethyl ester;

(1S, 4R)-3-Y2-[| - (4-Huoro- pheytyl ) -5-trifluoronethyl -1 H
pyrazol - 4-yd] - 2- dxchagt'h- - ylidene}-

1,7, 7- tifret Byl - bi cycl of 2l12. 1] hept an- 2- one;
(2-Cyclopropyl-2-oxo-eth¢p)-phosphonic aci d di net hyl
ester; \Y IX

(1S,4R)-3-[2 Yk 2 pxo-eth- (E)-ylidene]-1,7,7-
trinethyl-bigg%ﬁ%%ggggiFﬁéﬁyan-Z- one; (E or

Z)-1,2-Di cycl opropyl -4-(5-net hyl -1 -phenyl -1 H pyrazol -4
-yl )-but-2-ene-1, 4-di one;

(ZIE)-1,2-Di cycl opropyl -4-(2-trifluoronethyl-phenyl)-b
ut - zA@ﬁ@fel]rg(hme@qsé(;)rt Epz;)alza.tipn of a compound of formula

| - (4-Chl or o- phenyl ) -cycl opropyl ]

-1, 2-di cycl opropyl -but - 2-ene-31, 4-di one; (Z/ E)-4-[

| - (4- Chl or o- phenyl ) - cycl obut
-I,2-dicyclopropyl-but$2§§qg/
(1 SR, 4RS) - 3-[ 2- (5- Met hyl - Q-"phynyl -
| H pyr azol - 4-yl ) - 2- oxo- et hk{ E) lyl i
bicyclo[2.2.1]heptan-2£$ 7B or
Z)-(I SR 4RS) - 3-[ 2- Ox0-22(2-tri fl uoronet hyl - phenyl ) -eth
yl i dene] - bicycl o[ 2. 2. 1] hept an- 2- one;

go-dlﬁa% BicAchdiohldrhlcHRBIRS Bor ARERYokm@tahy! | - cycl ooct -
- enone;

[2-(3-Fluoro-2-trifluoronethyl-phenyl)-2-oxo-ethyl]-ph
osphoni ¢ acid di nethyl ester;R?

RZ\Cb/ R
la
I:{1/CQO ©
(1)

4

with hydrazine in order to obtain a compound according to formula I;

wherein R! to R* are defined as before.
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(1S, 4R)-3-[2-(3-Huoro-2-trifluoronethyl-phenyl)-2-oxo-
eth-(E)-ylidene]-1,7,7-

wo poom®disyl - bi cycl o[ 2. 2. 1] hept an- 2- one; PCT/EP2006/063533

2-[2-(3-Fluoro-2-trifluorosethyl -phenyl)-2-oxo-ethyl]-
cycl ohept - 2- enone;

(IS [; r o- phenyl)-5-trifluoronethyl-IH
Dyr az lg%qé d! ﬁ e[mlﬂe(ilateg%rt%h (E)-

yl i dene] - blcyclo[z 2. 1] hept an- 2- one;

(3-GRMURE)I-13pli iy PE4pyiaol-d oyl o2 pivereyti Y- Zh @spbeeit heill Himythiyl ester;
dene] - bi cycl o[ 2. 2. 1]heptan 2- one;

I R RN R R AR R

MﬂkﬁérbhgﬂQQZ}Hmbﬁ%mow@ﬂgthyI phenyl ) - 2- oxo- et hyl ] - pho
sphoni ¢ acid di net hyl ester;

R 4RS)-3-[2-(4- r 0-2- fl uor.onet h hen I - OX
‘B2 bRy e ?tﬁ}yfé A AR L
[2-Cko-2-(3-trif|uoronethyl-lFprrazoI 4-yl) - ethyl] ph
OspR)NI, T, 7 alirdett iy InR{ Dpko-@setirifluoromethyl-phenyl)-eth-(E)-ylidene] -

(3-trifluoronethyl-lH pyrazol-4-yl)-eth
@’IC}CI?Z;%%Z nglfta% % Mne:;
(2)-2-[2-(4-Fluoro-2-trifluoronethyl -phenyl)-2-oxo-eth

12-Dxoys( loplednyR Sarifin@omethyl- 1H-pyrazol-4-yl)-ethyl]-phosphonic acid dimethyl
%égfz-[z-(Z-Fluoro-phenyl)-2-oxo-ethyl]-cyclooct-2-eno

(1S,4R)-3-[2-(5-Huoro-2-trifluoronethyl-phenyl)-2-oxo-
etSuR)E),7 yi Triteaid}1-3-[ X oXo-2-(1-phenyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-eth-
trimethyl - blcyclo[2 2. 1£heptan-2-one;

o) PideseInbe YR (212, dhesn-21 44y r azol - 4-y1 ) - 2- oxo- et hyl ] -

cycl ohept - 2- enone;

G183 64 BHOL0L B h DA AEETR Br ey ) - 2 oxo-

trinmethyl-bicyclo[2. 2. 1] hept an- 2- one;
lempzf AR on o P Y e (D idendiyl ] T dsisict bt - 2- en

(4- Fl uor o- phenyl ) -5-trifl uoronethyl -
ClO[r% c}% élta Onez 0Xx0- et hyI} cycl ohept - 2- enone;

2 [2 (2, 4- D'fluoro phenyl ) - 2- oxo- et hyl ] - cycl ohept - 2-en
gi‘Fzz S3(—g_hHra—é)rhgr_l%P]—ghiﬁ%l—ﬁé}_/lk)%b o_xgt-eﬁwf pho s&hon acid dlmethp(l ester;
A R AR T oo B WA A gl 177 rimeth

bidyqiy[2ez Qheplay{2)omet; h- E- yl | dene] -
bi cycl o[ 2. 2. 1] hept an- 2- one;

(2L Bkt bt L0 GE AP B Y S SLRRRRA s ethy

[2-(5-Chloro-I|-nethyl-IH pyrazol -4-yl)-2-oxo0-ethyl]-ph
Op4%) F3-€2-a2:1CH 1adb rpehichyl) - 2estoeeth - (E)-ylidene] - 1,7, 7-trimethyl-

bicyclo[2.2.1]heptan-2-one;

(1S,4R)-1,7,7-Trimethyl-3-[ 2-0x0-2-phenyl-eth-(E)-ylidene]-bicyclo[ 2.2.1]heptan-2-one
and (1S,4R)-1,7,7-trimethyl-3-[ 2-0x0-2-phenyl-eth-(Z)-ylidene]-bicyclo[ 2.2.1]heptan-2-

one;

(1IR,45)-1,7,7-Trimethyl-3-[ 2-0x0-2-phenyl-eth-(E)-ylidene]-bicyclo[ 2.2.1]heptan-2-one
and (1R,4S)-1,7,7-Trimethyl-3-[2-0x0-2-phenyl-eth-(Z)-ylidene]-bicyclo[ 2.2.1]heptan-2-

one;



10

15

20

25

(1S,4R)-3-[2-(5-Chl oro-I| -nethyl -1 H pyrazol -4-yl)-2-o0x0
-eth-(E)-ylidene]-I,7,7-

wo poom®disyl - bi cycl o[ 2. 2. 1] hept an- 2- one; PCT/EP2006/063533
2-[ 2- Oxo0- 2- (| - phenyl - 5-propyl - | H pyrazol -4-yl)-ethyl]-
cycl ohept - 2- enone;

§1®%§é %@,g{wfﬁr{éﬁgﬁgﬁ;?%Ei@?%ﬂ&ﬁ%%%&ﬁ%ﬁﬂ&yﬁ%ﬂ%?&%ﬁ%&-

Bicydlo[2-21 Jbyptho2rapy| - 4- (I - phenyl - 5- propyl - | H pyr azol -
-yl)-but-2-ene-1, 4- dione

I
COLASN T AR 4 5Ay Bt RIS b
bhmpmndkuhqaayﬁamﬁyoxo et hyl] -phosphonic acid
di met hyl ester and 2- [2-( |-Methyl-5-trifluoronethyl-

B T G A R S

therapeutically active substance are a further object

0fS,.4R)e3- [h(//emdommphMﬁbZanocelnljleEI—yldeenehéﬂﬁr-eﬁwhyl-

! ﬁﬂfﬂhaﬁe ounds as descri bed above for the

%ng% a H8F n éicanents for the prophyl axis and

t herapy of illnesses which are caused by disorders

a%{sb(ﬂ &hédowhehyl)-Herifinayomect iyl bld -aytaydr 63 SX-exwetdiyl }-phosphonic
@ydrogﬁnasel (HoHSD ). Li kewi se an object of the

e d ¢3e phar maceutical conpositions conprising a

conmpound of the formula | as descri bed above and a

tIstrRpe | cad- bmorcrl@h&nﬂ)asrthﬂroroﬁqemwilHe]byrammylredoxo eth-(E)-
ment of the pres invention is the use of a

X@Eﬁﬁt ?H?%%yﬂBﬁﬁﬁﬂgzﬂng?nﬂe'@PFbed above for the

preparatlon of medi canents for the treatnment and

pISIﬂt)yj @Qc'r;cmoragﬁreﬁylwro;@baﬁl(w li€&iel N, DuSQEESE S,
yslipi dem ae and hypertension gart|cularly preferred
P’§y(t1?1 Zubl8eRIfnZ-@pound according to fornuia | as

descri bed above for the preparation of nedi canents for
$11€4S)E EAYNE I ctARId3-pr-oRh 2l @Xpien9f 5-Gii@RabBRthWY-RE- pyrazoh 4-yl)-cth-

urther object of the present Invention conprises a
consisnel -RisvdldiZndheriat-drafst a | as described above,

when manuf actured according to any one of the

dﬁsrsyil@[pwm&&espheﬁé«m @iﬂu@hjrﬁ&hylofﬂlppﬁzbmgptz BKo-eth-(E)-
he treatnent and prophylaxis o

Zdh%g%i’eg7 %@e@hﬂg}my&iﬂ? ﬁé]lb‘fipé@r%“é)r‘@ dysl i pi deni ae and

hypertension, which nethod conprises adninistering an

gﬁ(@sat lb ¥ 8- BIReAY- 2 2-a5- eRaRAUNsh fy1- | AL FhR1-4- @S 2- ox0-eth-(E)-
yl?dse%(ra]l b1cyclo[2 2.1]heptan-2-one;

[2-(2,4-Difluoro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester;

(1S,4R)-3-[2-(2,4-difluoro-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-
bicyclo[2.2.1]heptan-2-one;

[2-(2-Fluoro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester;

(1S,4R)-3-[2-(2-Fluoro-phenyl)-2-oxo0-eth-(E)-ylidene]-1,7,7-trimethyl-
bicyclo[2.2.1]heptan-2-one;

[2-(2,5-Difluoro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester;
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above. Particularly preferred is a nethod for the
treatment and prophyl axis of diabetes Type |1, which

woredoioaseonpri ses admi ni stering an effective aPOLEP200§/063533

a conmpound according to foraula | as described above.
Assay Procedures Transient expression and partia

[ ' . DI
e R R LT ARG
pidydlaagBineptan Thise; const ruct (for details see Al ex
Odermatt et al.; J Biol Chem, 1999, Vol. 274, I|ssue
40, 28762-28770) was used to transiently express the
[2-Otxei A( 1i-phddigk3 9801y 1IHs p (rAZ€0E- ploHetied |- plERbhodib 4&8d dimethyl ester;
described in Gaham F.L., Smley, J., Russell, WC,
Neb,4R); 1, R7-Tr{d & yl) 3-[ Ueokard- (1 poheke b-arome-. 1 Hagyraafl tdeyl)- eth-(E)-
tlgﬁ:ng];ﬁcti 0, Cﬁbl S re washed twice with ice-cold PBS

05k Rigydo FRIE"%a%e) . To 1 vol ume of cel l
suspension in PBS 2 volunes of ice-cold lysis buffer
Erlﬁ@MeTlﬁylslH RId61-3: y1)- DM ELETHY ) - ARSI Ne Ghil ddvBe@ yBelged.
he cell's were Iysed by Potter- hormgenl zation (20
st rokes } The resul ting hom)%( te was _sonicated wit a
{13 ohi daltgpethalodd Hit-mathyl dHcimlpl-ded) -§-oxacth(Baylidenply
Bicl QY 2snB&Ep R fiid Mtlscnk)(i,@mﬂnﬁetﬁﬁo% (fc%%)thyﬁ'?ﬁmdol 3-yD)-

m crosomal fraction was collected by a high speed
genordlt-(gaviidoncl-buydpi? 3l IhepranGay)e; The resul ting
pell et was resuspended in storage buffer (200M Tris pH

I

m crosomal fraction was again taken up into storage
bl&éfl@ﬂ ahtll-e-clgloot-phemsieckeprofy o 2-emoieth-( Exgulidgne]-1,7,7-trimethyl-

use Gener ation of stable cell Iines
% Hﬂgﬁgtla{l)zg Dl : The sanme construct used for
tranS| ent expression of hunan |lbeta-HSD was al so

as e (4 enfsib gl hilb g&&ﬂutglg@ecel tﬁﬁméhﬁéiﬁfo‘ﬁ ecttel%%l ester:

prot el n. Brle retra

1980 . EﬁEl (£0M3drb! l{ﬁfen%‘? 'c?&oﬁ&?l] 17 pRJ-86! @yl $AIEN irimethyl-

EG bco accordi ng he nmanufacturer”s
bﬁ%ﬂ@ﬁ?@&ﬂbﬁptafﬁﬂwmys after transfection, geneticin
selection (0.8 ng/mM) was initiated and several stable

Sl ONGBRLR- 12@%&8%& @P?r‘fde%]ecme%{{&nger used for

phar macol ogi c characterization. M crosone

AssayM crosones isol ated from HEK293 cells transiently
SRS iy Phamers-iTlseram et THLTSTisdbd apFehs b SRee)
WRidhekifompat ed in assay buffer (100 mM Nad; | nmM EDTA

2-{2-[1-(4-Chloro-phenyl)-cyclopropyl]-2-oxo-ethyl }-cyclohex-2-enone;
2-{2-[1-(4-Chloro-phenyl)-cyclobutyl]-2-oxo0-ethyl }-cyclohex-2-enone;
2-[2-Ox0-2-(2-trifluoromethyl-phenyl)-ethyl]-cyclohept-2-enone;

2-{2-[1-(4-Chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-2-oxo-ethyl }-cyclohept-2-

enone;
2-{2-[1-(4-Chloro-phenyl)-cyclopropyl]-2-oxo-ethyl }-cyclohept-2-enone;

2-{2-[1-(4-Chloro-phenyl)-cyclobutyl]-2-0x0-ethyl }-cyclohept-2-enone;



EGTA; I mM Mgd ; 250 nM Sucrose; 20 nM Tris pH 7. 4;

Corti sone 50-200nM and NADPH I M) together with
waledo7moxpt concentrati ons of test substances. PET/EP2060063533

mn. of incubation at 370C38he assay was stopped by

heating to 8C0C (5 min.) and by addition of the

FAhi bjt or benox n nt . of

5P Pl 2 aie R T ihebvl i -a0f sl it dmsgpspester
commercially avail abl e, ELJSA-based Corti sol -

o4 2 € 5thlworoKi-trif(dr s ethpliplesh yy2-Ass-athyDascigheptt endne;

I nhibitors were characterized by there | C50 val ues,

conce n_at [ t he ti f .
&P b fofSaREml FatiRe i md iR 2E 2 P -phosphonic
EQIBRLABS cagr;descri bed above have | C50 val ues bel ow
1000 nM nore preferred conmpounds have | C50 val ues

bel ow 100 nM Most ef erred conpounds. have | C5
Uarthes3-tresl bivh-Teaone- P%éwlhﬁéﬂﬂw\%@ggﬁ% Iayigred-4 mlé 2-oxo-eth-(E)-

ﬁﬁdeﬁ@plfm ﬂrﬁﬁétﬁ’yltlﬁ&y%ld[ﬁﬂl @edn-2Qhks HEK293 cells

stably expressing human beta- HSDI (see above) were
cultivated in 96 well pl ates in DMEM First inhibitors
eheydopiopyl-?-arercthobr phasphenigagd diaeliykesterhe cel | s.

After 60 mn of incubation at 370C in a 5% CO2

B P B S e LB R 22 neptan-2
osé;ng a comercially available EOSA kit (Distributed

by Assay Design, Inc.). Results obtained in the

cr EHAS, [ repr tat of 5 t.he
Fﬁnve%fl $P% Cslgt)]%rop%sll 4{]?5 s g—al f YI—eI %PHR/ tP}ut 2-enc-1,4-dione;
fol |l owi ng tabl e: Compounds as descrl bed above have
(DI - Deyclbptopwl-4-QR0rifidgropredfydipheayl cbnpdendd dadivec;
| C50val ues bel ow 100 nM More preferred conpounds have
| C5Cval ues bel ow 10 nM These results have been '
O ai4nld a(doiyhlase-nheybecyclnpagioilng 2t declopTonyl-do hdowadst-dfonce;
formula | and their pharmaceuti call { acceptable salts

6AE) dsltletdsCllgro-paenideeyclobundlil Satieve Ospf‘QI@d@ut Prenehled-dione;

form of pharmaceutical preparations). The

PR ARG e 3. @Me%ﬁﬂ%l%?rpi‘ﬁ ﬁé@&opﬁ R@‘)déno% hefBdylidene]-

Intérnally, such as ora he torm of
bightlel2e. llaepteed-enrth| et s, dr agees, hard and soft
gel atin capsul es, solutlons enmul si ons or

{SEJ&PEP&SP{@S) ﬁ?zs@xbbﬁ 6zetr&1uok6}n&'11$1 él%ngl)oécthﬁﬁ@ﬁ‘é]

sprays) or rectal
blsrmi@@r& bheptey-2- <Htﬁ3vever the administration can al so
be effected parentally, such as intramuscularly or

0t ravenoys 1 _ _ i niectian
gg? lﬁyloo%ggﬂlﬁu&%m%mﬂ Brbfi)-ERUMSEobAL EE iR,
[2-(3-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester;
(1S,4R)-3-[2-(3-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-
trimethyl-bicyclo[2.2.1]heptan-2-one;

2-[2-(3-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-cyclohept-2-enone;

(1S4R)-3-[2-[1-(4-Fluoro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-2-oxo-eth-(E)-
ylidene]-bicyclo[2.2.1]heptan-2-one;
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The conpounds of fornula | and their pharmaceutically
acceptabl e salts and esters can be processed with

w@barmesseut i cal ly inert, inorganic or organi c PC/BYBNG/663533

for the production of tabl é#s, coated tablets, dragees
and hard gelatin capsul es. Lactose, corn starch or

ERRHUE PR (L DORRSry.dih S SRR SRR i S0P  Frcptan-2-
bl ets, dragees and hard gel atin capsules. Suitable
adj uvants for soft gelatin capsules, are, for exanple,
d :

RS S BooSRh 2L AT SRk R 225 B onc
productlon of sol utions and syrups are, for exanple,

LT 2 Rl o
for exa al cohol s, polyals, .
Q%Ra%’:g Ehwéq -¢:trifpprogmt léyléﬁljem}b&@w%h-(E%yhdene]-

?pqguighqganam@nefor exanpl e, natural or hardened
waxes, fats, sem - solid or liquid polyols, etc.

eove utlca e can c
Eﬁj R G RS- BB TR L4 B SRR S B g Rl eser
subst ances, stabilizers, wetting agents, enuIS|f|ers
e 21002~ (& tiilbraanmethyt-| Hviewraued < yls athyH -dyeloocia? pi o
the osnotic pressure, buffers, masking agents or

et oxi A an cto- ZTHEMOF&HC‘[%B'IS& ? HiAbKH-Sthiyl ley@bB&L2-enone;
therapeutlcally val uabl e” subsfances. |n acCcordance

t nventi o he co s of, formula | and
L L S el Gror R Dl o8t b used
for the prophylaxis and treatnment of arthritis,

Cl4R) 03+ 8% CaHFaror oli2steifls esymalh gh@tee gl) - 2r evatth f (&) {ylidencdridy, 7-

Hﬂﬁ&hgﬂ&é%% 3%h€gmg?(ﬁ{ders and obesity. The dosage

can vary s ahd will, of course, be fitted
to thelnd|V|duaI requi renments in each particul ar case.

P29 éndetiayl- 1-phen d Fe Rwazadf4- w2 oxeder Hil syelaleps-anoass | y
dosage of about 0.1 ng to 20 ng per kg body wei ght,

profror - y4 Fud- 20 Blu BBk @h - @ngﬁn %@d&ﬁct%@)%d@f@] 1,7,7-
%Pa%éﬂﬁﬁ (iaggﬂﬂgﬁgfg erzgses Q%:cﬁ cgﬂ gonsist,

for exanple of the sanme anobunts, should be
2appr(dprDidiuero-phenyl)2-oxtretietlesyclobepte?-eaond; hat t he upper
Iinit gi ven above can be exceeded when this is shown

bQolhe h@ﬁ&%é@‘@ E{T—%etrifﬂﬁ?&ﬁétﬁﬂ 13- \?gjra{sz’Bf At 26x0-ethyl }-cyclohept-2-

herelnafter anpl es, whic [i"m ting
gMHdXact er .

2-[2-(2,4-Difluoro-phenyl)-2-oxo-ethyl]-cyclohept-2-enone;
2-[2-(2-Fluoro-phenyl)-2-oxo-ethyl]-cyclohept-2-enone;

(1S,4R)-1,7,7-Trimethyl-3-[ 2-0x0-2-(3-trifluoromethyl- 1H-pyrazol-4-yl)-eth-E-ylidene] -
bicyclo[2.2.1]heptan-2-one;

(Z2)-2-{2-[1-(4-Chloro-phenyl)-cyclopropyl]-2-oxo-ethyl }-cyclooct-2-enone;
[2-(5-Chloro-1-methyl-1H-pyrazol-4-yl)-2-oxo-ethyl]-phosphonic acid dimethyl ester;

(1S,4R)-3-[2-(5-Chloro-1-methyl- 1H-pyrazol-4-yl)-2-oxo-eth-(E)-ylidene]-1,7,7-
trimethyl-bicyclo[2.2.1]heptan-2-one;



10

15

20

25

Exanpl es Exanpl e 1:
(1S, 8R)-1,11,11-Trinmethyl-5-(5-nethyl-I|-phenyl-IH pyra

wa@odo74e3sk) - 3, 4- diaza-tricyclo[6.2.1.0 PCT/EP2006/063533

2' 7lundeca-2(7),3,5-triene3Step Al : [2-(5-Methyl-
1- phenyl - | H pyrazol -4-yl)-2-oxo0-ethyl] -phosphonic

h
20 R R Ot Blorfhs Y R LB SR PR B
argon at nosphere was cooled to -780C and treated
bi%)o%m[Hb(ém horpeplag yhicyglpbutyll- Boxa-sbiylitdyelaoglf 2-enone;
N-butyllithiumin hexane keeping the tenperature of

ther Zeaothr @@mﬁwaﬁ(hgh@w sq%ﬁyl A 4p9Faz8t 4K T)LHWG-F-&e-1,4-dione;

15 m nut es -

H: zol e; 4- rbox c nmet h est |n 2
i P R B e Ry A her PReurar Bhets e oo
for 30 m nut es (terrperature bel ow - 650C). The reaction
13- kt-iyketh yhebstrdluboweeth ylol vapryrazb b4-QD - ogarethghephosph éni¢ Arid dimethyl

Qs HA, and then partitioned between ACOEt and
vvater The Iayers vvere separated, the organic |ayer

ter, dried over ered and

%\[%ﬁé‘rl\g?t@&l § gl%lilq;@m[etjly& gHN@fr[a%gl 4- yﬂi\/gﬁgﬁyqthyl] -cyclohept-2-enone.
| H pyrazol - 4-yl)-2-oxo-ethyl] -phosphonic acid
di net hyl ester (2.34 g) as a dark brown oil that was
used in the next reaction wthout further
puri ’ﬁh@&?rh@éhnd%f fdESlula I déﬁ&%ed]ab()%'l’o} usesisﬁtﬁeﬁi)eutlcally active
(1S, 4R) -1 Trlrreth%/l-s [ 2-(5-nmet hyl -1 -phenyl -1 H pyr
ggoéfange 'Sl;]e)a forthergbigef of the invention.
(E)-ylidene]-bicyclo[2.2.1] heptan-2-one) [2-(5-Methyl-

1- ph&iBy hn obj'ébtﬂ)‘ﬂl?ezlﬁleseﬂt Miv):nt?orpéi*@ t&hbY¥hdds RICSPBOML o ve for the
acid di met hyl  ester in tert-butanol (60 nL

at
REPHIHER Oéﬁleawglaﬁntatf%% ﬁmym apd Shgrey %ﬂﬂrrf:sses WhlchHre caused

?Hﬁ@ﬁ'efbrﬁs&)%faftedb\%tﬂ? %Hecé%z{FQe ffﬂl?eteghycﬁrﬁgystéﬁ&drﬂe}i&d%gen\%@ei
irred for 30 m nutes h

(VI8HARL) | 7, 7-tri met hyl - bi cycl o[ 2. 2. 1] hept ane- 2, 3-di on
e (0.499 g) was added at RT and the m xture was heated

at 1 efbwie LPbbE& JF (MOAGEN RIN AE Eﬁﬁnﬁ%&ﬁﬁﬁf‘&fn?pos-ﬂb%s comprising a
reacti onm xture was partl tioned between water and

prappund ¢fdhe fyeyuda higsrdssabed ebe wan diaHberapeidsaly ingsteprrier.
extracted twice with AcOEt. The conbi ned organic

| ayepuMRLS RS RE Elm%&lﬁle‘ﬁ@g)ﬁt'he ggé'sbﬁqn@ﬁ%'bn I}Lat%\g@se of a compound
filtered and evaporated

o1 the oot htt GuyeaBHybO Y Aot ﬁ%@&w%orﬁ%e treatment
t 5
A froph A dFbT bl bEGITR g drsoiiefs20y B ang hypericnsion.

Io[2 2. 1] hept an- 2- one O 78 g) as a light yellow
sol i Bartm,@a(lgpyeferg;ﬂgs Qle(quf a compound accordmg to formula I as described

above for the preparation of medicaments for the treatment and prophylaxis of diabetes

Type IL.

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.
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Step ( :
(1S, 8R)-1,11,11-Trinmethyl-5-(5-nethyl-I|-phenyl-IH pyra

wa@ odo74e3sk) - 3, 4- di azatricycl of PCT/EP2006/063533

6.2.1.02" 7Jundeca-2(7), 3,536riene (i) A solution of
(1S, 4R) -1 ,7,7-Trimet hyl -3-[2-(5-net hyl -1 -phenyl -1 H pyr

azol -, - 2- . . .

0X0- E?A*ﬁl-x‘%‘éslg;‘?ﬁf%eﬁelf 2 RIS S JreF R R R PR betes Type

) whichendithobtorgplseshdmuagetingat ettcare dfowittoli awamepuifd Gccording
hydr azi ne. ohydrate (1.09 m) and acetic acid

ﬁ%@ﬁ“ﬁ%rﬁi&“{lﬁggﬁ?&%re was then heated to reflux for

20 h (oil bath tenperature: 105 0C). The reaction

m xture was partitioned between water and AcOEt. The

conbi ned organic |ayers were washed with 2M aqueous

KHCO , dried over Na2SO , ered and evaporated. The

fil

resi due obt ai nedwas conpo’gssesf%?/—lgor&%%g—sl m xt ure of

hydrazone internmediate [M5 (El): 362.2 (M+)] and
Temisierdexprasgon hod partipl/Purdaaiioe: [ VS (El): 344.2 (MH)],

together with sonme inpurities. At this |level the

[ 0 . C r.aph -

BF HRGh PO} iR O BERATEO P e B NP TR SHBR e crpression
mcxarupE N A3 aStratagpne). cdiin gonptroce dor detads t@l AlewiOQugrméitie) al.; J Biol

e m u irs j~& to fl h . )
CRFm a1 8. dstlston A RREBET0, by bied 19 awapsientty gipgess the protein
iﬂTIHEKIZQ?o aﬁls (Arﬂd(ftrhﬁnllydﬂi( (E%L-flﬁmndeﬁirﬁbdl adG{dhabh G.Ig,?q Srinidesy ,6J., Russell,

i ssql.ved in ana m),. treated at W t .5
RS NaEE &7 EH Cnpe Bo bt F B toshbt aas Bre washea
’fvﬁﬁél WXthfi@é—lc?.lahF%S Urtisbphae ;E)foéﬁeﬂ Galife) TTG BQ@luM‘él of Ceg stuspension in
nal ysis a razone.inter i at e ing-clo 0
?ﬁg 25@419%%%#108 e pu @hé@\g?ﬁ%%ﬁs{ Jay; K b H0mM NaCl)
RetoerRd ATRECCIaNHeRI Ty RE, byt P@ttérﬂi/(ﬁﬁ@geﬁﬁﬁﬁorié%@ sebed).ank resulting
the organic | ayer washed with |I M agueous t hen 2M

a
BOEBISLAMECIGHdeWT GviET Sauicae( 1074 pylare @ %A sec.) and cleared by a

RNARRE@L&HrifubR8o BRIt & %@)‘@&4—”@) F1iRImRYo o8 fraction was collected by
chromat ography (heptane/ AcCEt 100%to 70% and the

iy spapd epttalugado (G man ki L4800 okhelresthipk nstlelewys resuspended in
P RRE R PO 1L By PP mEAEPAAL 0% Clysrolh g regegrienion vas
eepaated i Tiecles]16n2 pdlled coniningideanica(sginal Bagionrwasragain taken up into
%2%_%59?@) aiﬁéﬁ(ﬁg&%qg@eg&eiﬁ ¥3ha i giPRY Shen WRul &e) -

(1S, 8R)-1,11,1l-Trimethyl-5-(2-trifluoronethyl-phenyl)

-3,4- diazatricyclo[6.2.1.0 2' 7]undeca-2(7), 3,5-triene
Step Al : 2-0xo0-2-(2-trifluoromnethyl-phenyl)-ethyl]

i ' ' . est Thirs;.mat eri al was
CERERRUED ot BB B TS v o

2-trifluoronethyl benzoic '
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



acid ethyl ester (5 g) and nethyl - phosphonic acid
di mnet hyl ester (5.687 g) to
wW@Rroe@e33n- 2- (2-trifl uoromnet hyl - phenyl) - et hyl | p@hEBPh@063533
ic acid dinmethyl ester (5.87g) as a white solid. M5
(EI) 296.1 (M+) . Step ﬂ

eny{s}e e‘tsﬁla%’ﬁ)@ rﬂ‘ﬁdée‘%i 1;@ g@féﬁ fﬁ%‘%&p&e{ ﬁ%?%&g‘%‘% 4"HSD1 (for

El’d:taﬂ;s pagt @roivel wm&slmbbaemmﬂ assay andfeody0Q onMxiEn(l; dniM EDTA; ImM

Efr}ﬁ'%r 5&%;@%@[%@‘;@@( ucrquy%q nb%[ OEB% SH g gO&tisone 50-200nM and

NIADEHN Y in M s toethied w8 @fferﬂﬂdcc(n]:&;tﬂa%)ons bf Test/ substances After 60 min. of

{j{ci}galletiq%éat 4% 6 |¥}(1:€|;73 a2§t vas,[%{)ﬂ&da@r %hng C[io %8‘% éj min. 9 n(ti %y addition of
£he0in Ribftdr Uaﬂfdn@ﬂﬂ@ﬂ@(hNM) pmﬁﬂyﬂnbuﬁﬁ &t Coa)isyll pld&fﬂ@h iBitB¥ assay was
!ﬁg Zinétéé uglgg}\ﬂ%)n Czon%?lgr ?%galga%leas E]%IglAe Laseyiv dortlsoli/%etectlon kit
(Ibl@br%}ed' by Asshy DEsﬁgﬂT&ﬁ@y intPib{tSrstveld &:ﬂh@i&é‘fﬁw 15& thRBE 30 values, e.g.

- diazatricyclo[6.2.1.0 2' 7] undeca-2 5- trlene
mcsnfsﬁélﬁr@ﬂpw @hélbftwﬁs%rlanpf&ﬁgvsebva&ip éi‘(ﬁ‘éh‘ﬁ?
step C] from (IS, 4R)-1,7,7-trimethyl -
Br [3s QP pReférRed EorhhRTRMB dxbritehamphd hetdIdsd varbdsdRNRY 1000 nM;
blcycIoFZ 2.1] hept an-2-one (0.13 g) and hydrazi ne
W(S’ﬁ‘%)ﬁ om@ggs bﬁ“’@t]@ 8,\@ es below 100 nM. "Most preferred compounds
18 vhiubd by B VIEE Dy - 5- (2-
trifluoronethyl-phenyl)-3,4-diazatricyclo[6.2.1.0
2' 7l undeca-2(7),3,5-triene (0.023 g) as a light yellow
crystalline solid. M5 (El): 332.0 (Mt) . Exanple 3:
(1S, 8R)-1,11,1l-Trimethyl-5-(l-phenyl-5-trifluoronethy
bamﬂmg&&%;ol- 4-yl)-3,4-diaza-tricyclo[6.2.1.0 2J
] undeca- (7) 3,5-triene Step Al:
2- Oxo0- 2- enyI 5-trifluorometh IFprrazoI 4-yl) -
P H)¢apuLS §§ 6ﬁﬁ€15%¢aoﬁﬂﬁéﬂﬁ§10%§%ﬁﬁ K20Ri Gsliprpiplyjexpressing human
s R PSP N8k d%v%&@%ltfv‘ﬁte@’iﬁ‘@@|v€elllp1§tE§ﬁ?1 BMEM OFi}st inhibitors and
| - phenyl -5- trifluoroneth ygéazole - carboxylic

e irrun é&tﬁﬁorés@@r wisadged 4oy éhen@tllh B H9gIphoHiiecubatign at 37°C in a 5%
E %p}%?é E%rt of 1%%9&111 Oy A PéﬁlOVﬁd Ianﬁl the Convers on from Cortisone to
eny - 5- trl uor onet grazo
onuset b Imqahreg hveimigca aeineheadinfbt h\galﬂalels,tFéﬂ Mﬂtsezlstglﬂauwsl by Assay
éé@ﬁ& Fromn oil. M5 (ESI): 362.9 (M#) . Step B] :
%F i 7,7-Tri net hyI 3-[ 2- oxo- 2- (I - phenyl -5-trifl uo
ronmet hyl -1 H pyrazol -
yl ) - Bedultg @)biginfrddén@l]e— mi@y@on@«f 2592y Listgptearesentaiie Jirhgounds of the

ﬁ%ﬁ(}ngés tﬂ@?eﬁp%tn%ﬁl%(as Fl%gﬁ%h ?Igﬁletfgll%ﬁg%befe 1 steps B

Compound h 11-beta-HSD 1
ICso(nM)

Example 1 30)

Example 41 3
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trifluoronethyl-I|H pyrazol-4-yl)-ethyl]-phosphonic
acid dinethyl ester (1.2 g) and

W@ 7463521 , 7, 7-tri met hyl - bi cycl o 2. 2. 1] hept anePCT/BPIN@ 063533

e (1.097 g) to give (1S.4Rps 1,7, 7-
trimethyl-3-[2-o0xo0-2-(I-phenyl-5-trifluoronethyl-|H py

L?i;gpéﬁéhéd srzfegcgl)oea ﬂf)(%%gl%}'ell%so V?Iues beéov)v/ éPﬁ)O nMOPWefeng

¢EhpourdlBdate I@dﬂ-)zalu@tk@ﬂl)vC]OO nM. More preferred compounds have ICso values

|rret I- - (1 -phenyl -5-tri fl uoroneth
b G st eyl g B, SichinePPE Blina i totcgop2 1 &
2' 7lundeca-2(7),3,5-triene This material was obtai ned
i nSaEfrHR% &gﬁdegldt@bﬁfﬂitrﬁllz?lI sidefeiclphhifm@dPeutically acceptable salts and esters
rine
éﬂn[bf w5 avmeflicanens (¢-&.ip the fogsof pBEmAcey igahprepggtiony)y The
bhﬁhﬁcélﬁ)cayﬂrbﬁﬁme&ns dah ¥ @Hﬁﬁrﬁst@re&hﬁt@ﬁiaﬁ? sacmseorﬁﬁy % gln the form

hydr azi ne nonohydr at e . give
pt qablef/s‘l, cqafgdnableip) d@gf(eﬁ»l}?ﬁ%ﬂ% S(ét gﬁ‘gatm %?%%ﬁﬂwonswrﬁyl‘slons or
a7Pbrsfons) )na§allg (Qg%’q\ﬁé fo‘fﬂﬁc(;f(?lbsa@ sﬁr‘a}s)%i‘eetally (e g1 in the form of
] undeca- 2 triene (O. as a yello S
gqupsu(ggfg) 1! ()wq.\)er th%ﬁml%ramon can also be effected parentally, such as

tJeli I azatr

RSOt hefogri R, Ay
2- Adarmant an- I-yI-2 0xo- et hyl ) - phosphoni ¢ acid
di methg ¢orepeusrds Phiosmyda baridatheiias aimiacai ticady pescpiahlesals and esters

GG s SRR B AR e
p]g}tdgptl((tﬁo"ﬁgb'le@) coatedgiblets( dragées and hard gelatin capsules. Lactose, corn
gzl - -.et
gl?t (lglq\éeltw}{é fhéregf g%l Pevalé% g&g %? [ﬂltg %ﬁ s%tcagéngl%egﬁ fla%/ hxample as
secktadgtveptsvipit thblats, dnapdchend pardi delatiatcapsulesMs ( ESI ) :
286.9 (MH) . Step B] :

(1S, ' L

7t AL ATRE R AOscdy g REas! Ut il RERENE bl waves
ﬁms@inﬁmhdedbstancamai(bmyndpobfnhrmbe 1 step B] from
(2-adamant an- | -yl - 2- oxo-et hyl ) -phosphoni c acid

((j: geglﬂg/ab eaflgl%vaprs]for &‘hg% ucg’lo 0{ solutions and syrups are, for example, water,

golRolt) hepharse-iRycst silgmnglu(coﬂe ¢r.to give
(IS, 4R) - 3- [2 adarrantan I-yI 2- oxo-et h-(E) -

yI | dgu?l?a]bi da %uvgn fIPT 11 ecggm P([):)l %{?(j%s %%lfz Ot 17Jaf\17éﬁ)ft( %irgl €T, agczoguoés polyols,
glMie)roL V@eelble@jlls etc.
(I S, 8R)-5- Adamantan-1 -yl -1, 11,1l-tri rrethyl -3, 4-di aza-t

ri Cygl%lga%)g aéléjuvggasgfé dil’urli)gg)?l oall*gx gfrepfog et_xLa{rgP 8’p ag\]rlaf'ornl?grger{ealoils,
whigsdR)s; nfidoldantiqdidmpolyold, etc.
2-oxo-eth-(E)-ylidene]-1,7,7-trinmethyl-bicyclo[2.2.1]h

ept aﬂ/fo%éoov'&? tlge pharl%)aceutlcalh gparatlones 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
arthritis, cardiovascular diseases, diabetes, renal failure and particularly eating disorders

and obesity. The dosage can vary in wide limits and will, of course, be fitted to the
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nonohydrate (0.117 g)with the follow ng nodifications:
toluene as solvent (5 m) in the presence of p-toluene

wa@mo7omdse1r acid (0.117 g), heating for 12 h at PEF/EP2006/063533

tenperature and isol ation ¢ desired product by
chromat ography (no further NaOwe treatnent as in

R BB kP B R cops Tp et s cope o gt
adyoliofatién a_dml@ao s‘ﬁ};@ﬂﬂﬂmat Q.14 otat 20 mp @el( Eg BRIy wpiglaspraferably
%@\&_@%&H% t(l) hgn pe¥ %l Ibc%ly Welgh{:i (e. glvsb(gu% 3b0 mg per per(son9 divided into

prefer8ity 1% ihdiviBrallib s, @v‘m&‘}ﬁcrayll coniikt, foz @kamdply) df-the $dmd dmbunts,

é{oﬁiﬂ%@éoéqug ! tzv% l,te}{plé@ 8&?]132% tllléltothe upper limit given above can be
¢xeddd (WirehhBidshphany by iddicaaen! - 4-yl ] - 2- oxo- et hyl } - pho

sphonic acid dinmethyl ester This material was obtained
in an

W @W &‘YV to exslp‘fstraiieal st e MEF%BJ?? which haye gp mnlng

gsdrgdter( 1. 93 g) and net hyl - phosphonl c acid dinet hyl

ester (1.789 g) to give

{2-[2-(3-chl oro-phenyl)-thiazol -4-yl]-2-oxo0-ethyl}-pho

sphonic acid dinethyl ester (2.8 g) as a dark red

viscous oil. Ms (ESI): 346.1 (MH&) . Step B] :

(1S 4R -3-[2-[2-(3-Chl or o- phengajnpidsi azol - 4-yl ] - 2- oxo-

eth-(E)-ylidene]-1,7,7-

trimethyl-bicyclo[2. 2. 1] heptan-2-one This material was

Bidrnapladd i n @Sa&Rogyl 1t [d - Evimeiyd- 51 SshetpyB] -phemyh 1H-pyrazol-4-yl)-3,4-
[R? |

?ﬁﬂ[ ?rl&éﬁ)%‘kq ® ]ggg&x‘é %7 ’?’5 t]H((?)ric,ephom c acid di net hyl

ester 2 and 18 4R) -

dlep et hg/z} (%Nb?@rld ]211621}’}1}HM@Q1§42’IB2@P‘@1¢@>@]OPI3®P§?HI€@Cld

giny&hﬁ|e§eﬂR) -[ 2-[2-(3-chl orophenyl ) -
t hi azol -4-yl]-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-

A Rh PSR AR BBl 89 Bbdli b .
agenh gimespheefwsicoelod heisSE ayd Seapd Atopwise with 10.98 mL. ofa 1.6 M

%1%1!3(?‘@5 Ié—%l iylgtl:l)ﬁéuggltn? Iflgxaﬁp EF%%[) gztthg i&%@éraf?ré, (l)f] thé: re!akt’ug[l mlixture

beldecdE, Afer siiirmgdoTht mintressTMmethyhd sphsbylal hagrazale-4-carboxylic
anahRayy IEQe 1he (i TH@‘E’ Sveg adde@ le(zvhysdrﬂﬁ)le %11{“%1‘6{ wad stirred for 30

chloro- hen hlaz 2- 0x0- et’h ene]
mynuiesy( t?fPP‘FFéE ¢ chgélca ?ﬁ? tsacton R U Wa? aliwd(te Vg to 0°C,
Qﬁ@lchydjﬁvﬁﬁlllzmaqsmﬁﬁﬂdl aﬁ& tH e Mﬁ(ga)edtb@tv?eﬂ l@\COEt and water. The

chl orophen t.hi.azaql - 4- .
by kG Lot P ARt pi RN pilied ohiga gyer 10, iered
ambecpojed, t6-givei[ r(6-NIOhR2 1-ph¥n i<l Fapyarwrp hlo?soxar-ethgld-phosphonic
294 'dgnetfyﬁ et 22.3@@133% daMbrown oil that was used in the next reaction without
further purification. MS (ESI): 309.1 (MH™).

Step B]: (1S,4R)-1,7,7-Trimethyl-3-[2-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)-2-oxo-eth-
(E)-ylidene]-bicyclo[2.2.1]heptan-2-one)

[2-(5-Methyl- 1-phenyl- 1H-pyrazol-4-yl)-2-oxo-ethyl]-phosphonic acid dimethyl ester
(1.1 g) in tert-butanol (60 mL) at RT under an argon atmosphere was treated with
potassium tert-butoxide (0.412 g) and the mixture was stirred for 30 minutes. Then
(1S,4R)-1,7,7-trimethyl-bicyclo[ 2.2.1]heptane-2,3-dione (0.499 g) was added at RT and

the mixture was heated at reflux for 12 h under an argon atmosphere. The reaction
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Exanpl e 6:
(IR 8S)-5-(2-Chloro-phenyl)-1,I1,Il-trinmethyl-3,4-diaz
w@rooroysko[ 6.2.1.0 2' 7] undeca- 2, 4, 6-tri ene St BEI/AP2006/063533
[ 2- (2- Chl or o- phenyl ) - 2- oxo4et hyl ] - phosphoni c acid
d| methyl ester This material was obtained in anal ogy
L GHATR p%i&lo%%ga%e@ee{i A AR AR REASEN GACL IR aqucous
(ayemgag): twyo@wﬁb A{CQ)E([ 2]Zhe Combmed organic layers were Washed with water,

Gﬁéc%&ér M%UJ hh@re@ %&Qd @&a‘b&ﬁHtecP *T% E’&Riﬂe%a%‘i)hﬁﬁgd H?HQ%'

ester col ourl ess
WTPH@LRgT ?HM@%W%%AP@EEH%Q%FP W)(fel slVe (2§§Ri 1(7|\7+’+}f1m8f111éb3 [2-(5-
Bletliyl- 1-phenyl- 1H-pyrazol-4-yl)-2-oxo-eth-(E)-ylidene] -bicyclo[ 2.2.1]heptan-2-one

03 ST U B G o (5 el

mat eri al was obtained in analogy to exanple 1 step B]
Siep ][ 2¢SBRORI, b, bL-Phisreyth y)-5265- mﬁtblybﬁ@lequlplﬂ{wmawlr/byl) 3,4-diaza-

ﬂ@ S}[jd ﬁbh&[{:\] f‘%‘é%‘ﬁ)(j}? '{lﬁe and (1R, 4S) -

cl'o . 1] hept ane-2, 3-dione ( 1 g)
Qro

yl) - 2- oxo- et h-

(& Synisiaeme; BT (fﬁaé‘%%lgbfl RS- P REp Sty -2
&xOQth- (B)- diidens] -Bicy&@b[120oM |heptadl-2- bz (OE18)g) i8R ak dH0O ml) was treated
3 Btoh o (18D, hystving mpnphydrate (109 miicetic geig gmb. and
abe mtytateofasBhéh Heab2Uto]rufdeioa 2@ h4pBbuthi temgerTihirs: 105 °C). The

C%Ha ‘%Jﬁ %? ng[%%iil?@gedh (t)\?%ﬁlv%gé/r tn(a AGHIP IIﬁe toribfed ogamc layers
2”%6(@3@1‘3?1 With) 2N jap aemvs KHC O3, 7dr16f1 |0ﬁ@rthﬁ§ef30bufdt5¢mdcﬂnﬂ epapjrited. The
RLAR: AnAREI A c8mPbs@ANS aY OB LR MBARDRYEY Bt@meQiakq RS (ED):

gq%%@é@)barzcbde&gp%pgg ﬁ]ﬁ)é?%,]py)rlqazqnp [MS.(ED: 3t %W )], together with some
Imputliies aﬁsttthis ¢yvel thE Aestred p@o&ﬂ;t ]:(blﬂd ®€ Seplrde®by clirom@tography, but

9%%56 ﬁi)é wFre 0 talngg By Xlﬁajec%n g%h m%iturl\é[%o (‘a%n)g:—cl(‘)2 sglan8 g pzrogé\é*-u)re as

(fbliZ}\&Rg I, -Tri net hyl - 5- phenyl - 3, 4-di azatricycl of
621027]undeca246tr|ene Step :

Al
(( 1)8Tﬂ5)n1){tu176 \zas-lﬁrbtrﬁ'ﬁ J%Wed % h%h%?orﬁatggﬁ?)sgr l‘i‘egplfhn(eﬁicﬂﬁt'lgO% to

ene IC cl O e tan one and
175 )10 ermglﬁmur@gs [de epfﬁ %}qtalg@qq(,QSép g) was dissolved in n-

)Uultzdﬁ)m elo- iy Yehel At RTlxhhﬁ@s@ﬁﬂzofcaw Thicsu it &N @bMeas MeOH and

A3 BTS2 2 R Fe SRR harr an S S e

(idtefiBedjdte aad ring-closed to the desired pyridazine). The residue was partitioned

gjl §w %B)ACbE %d b h?‘?ﬂ@%&erp W%yecge&[rgrtea ailrll Iﬁ?e%r@ﬁﬁc layer washed with 1M

L mn ey KHCD- dricd.oxepNedh Bicred e gperatcd. The
§B8&duc was purified by flash chromatography (heptane/AcOEt 100% to 70%) and the
material obtained crystallized from diethyl ether/ heptane to give (1S,8R)-1,11,11-
Trimethyl-5-(5-methyl- 1-phenyl- IH-pyrazol-4-yl)-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2(7),3,5-triene, 0.32 g as an off-white crystalline solid. MS (EI): 344.2 (M").

Example 2: (1S,8R)-1,11,11-Trimethyl-5-(2-trifluoromethyl-phenyl)-3.4-
diazatricyclo[6.2.1.0>"Jundeca-2(7),3,5-triene

Step A]:  2-Oxo0-2-(2-trifluoromethyl-phenyl)-ethyl]-phosphonic acid dimethyl ester

This material was obtained in analogy to example 1 step A] from 2-trifluoromethyl-

benzoic acid ethyl ester (5 g) and methyl-phosphonic acid dimethyl ester (5.687 g) to give
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bi cycl o[ 2. 2. 1] hept an- 2-one (0.962 g) and
(1S, 4R -1,7,7-Tri nmet hyl - 3-[ 2- oxo- 2- phenyl - et h-

w@ Z)o7pbisdene] - bi cycl o[ 2. 2. 1] hept an- 2- one (0. 672COEPAS6/663533

yel l ow solids, respectivelyl M5 (El): 268.2 (M) .
Step B]

81308 Ly e AR B IR Dt A LS9l
?’btst'asﬁngSw Féh@B@@)ﬁMé exanple 4 steps C from] :
1S, 4R 1,7,7-

Streb NBURS: 1%727 qfﬁ%e@hﬁ@emi)xdaﬂ@Q(tgﬂudilohﬂﬁ[}@]ph@ﬂl}q)/ Gﬂho([Eg -ylidene]-
ig ?1 ( .2 g ) and hydrazi ne ronohydrat e
?@Yé ] %ta@

(1S, 8R)-I Tr| nmet hyl - 5- phenyl - 3, 4-di azatri cycl of
HS‘hiz rﬂat&?al vx]aSI nblﬁmdzn dnBogy toeranp 2. 1%@ Bj) fr@sa 2a0x0e24(dw

St i Py Wb as OB o s 0 177
met i1l aRdebeptees 6o cdRGap SAF (1S4R)-1.7.7-trimethyl-3-[2-
()J;(RZA(@tnhugpo?neTﬁ}H 'H%H;)'l bl ]% ﬁfﬂgnﬁn‘t&lbﬂl}{b'ﬁﬂ]ﬂeﬂt@ -2¥dreq0.749 ¢)

ene] f/ (! tan

t4 WGAIS)V qil. YIS Ef}: |3§@t ﬁ )3- [ 2- oxo- 2- phenyl - et h- (2) -

yl i dene] - bi cycl o[ 2. 2. 1] hept an-2-one This material was
Step a]] n(eI(S SR)- 1atrial 1og§tnétby1e5¢earnﬁhlolo§1t:&@1 Bherfyh)odm-

b+ et.hyl phoni c acid diethyl ester
{1’fZ 5% 0[522@27 9%‘%/ Q(f)gg PRPF et hyl - bi cycl o [ 2. 2. 1]
hept ane- 2, 3- dlone 1 g) to give '
ThiRnaksyridl was @bnarneﬁhem hlyalogﬁtpzexmplez gAY Ioat GL4R)- KT.7-drimethyl-

grEQJOXOkE f@lﬁ fﬁiogm%et %rf‘ gﬂ “4h QE}E yﬁ&n@ﬂ-%w?élo?ﬁﬁﬁl]heptan 2-one (0.13

rrne
gmn%xda@%q man%liyéilf%ﬁf {o k931§>H@ &Vﬁrﬁ 1%§%hé 144 l4tmeghyl-gs(2,
Mfﬂdoewnamlyl flisenyh eBp@aizhiviekdlo[ M1 0Bl dride288(B,3(Miene (0.023 g) asa
e : ) ) N
PRGN eropiatting sq1d-MS (B B20HM! - 3, 4- di aza- tri cycl of
6.2.1.0 2J Jundeca-2,4,6- triene This material was
Bistrapladd i n @SBRodyl 1t - Eximeiiye 54 1 gthepsl- E}riflucomel]-48) pyrazol-

%?)731 dtu{z }%[621 ]( dec 2(g) 3.5-triene

0X0- eny et ene] - bi cycl of 2. 2. 1]hepta

n- 2- one (() and_hydr aZ| ne nmonohydrate (0.187 Q)
Dl§p @?] vlg-Oxo-2- (q -phenyl-5- tr1ﬂu0r0methyl 1H-pyrazol-4-yl)-ethyl]- phosphonlc acid

Gin&tﬁﬁ)estk:n L1, -trinet hyI 5- phenyl - 3, 4-di azatricycl of
02 ]undeca 2,4,6-triene (0.042 g) as a light

I ow ESI 265. 2 ) .. l.e 9:
ﬁ%ﬁﬂ%‘f Wi opfigh %ﬂw@ <P en SRR P by 1
trﬁludarordetazhlﬂtpwmotf[ & carboxyicacid) aimd ester @, 2 ,a6d tnrdtleyleohosphonic
acid dimethyl ester (4.35 g) to give [2-ox0-2-(1-phenyl-5-trifluoromethyl- 1H-pyrazol-4-
yD)-ethyl]-phosphonic acid dimethyl ester (4.384 g) as a light brown oil. MS (ESI): 362.9
(MH™).

Step BJ: (1S,4R)-1,7,7-Trimethyl-3-[ 2-0x0-2-(1-phenyl-5-trifluoromethyl- 1H-pyrazol-4-
yD)-eth-(E)-ylidene]-bicyclo[2.2.1]heptan-2-one

This material was obtained in analogy to example 1 steps B] from [2-0x0-2-(1-phenyl-5-
trifluoromethyl- 1H-pyrazol-4-yl)-ethyl]-phosphonic acid dimethyl ester (1.2 g) and
(1S,4R)-1,7,7-trimethyl-bicyclo[2.2.1]heptane-2,3-dione (1.097 g) to give (15,4R)-1,7,7-
trimethyl-3-[2-0x0-2-(1-phenyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-eth- (E)-ylidene] -
bicyclo[2.2.1]heptan-2-one (1.5 g) as a yellow oil. MS (EI): 402.1 (M").
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Step Al :
(IR 4S)-1,7,7-Trinmet hyl -3-[2-0x0-2-(2-trifluoronethyl -

w@b@ipbis2et h- (E) -yl i dene] - bicycl o[ 2. 2. 1] hept aPe REP1986/063533

This material was obtained42n anal ogy to exanple 1
step B] 2-ox0-2-(2-trifluoronethyl phenyl) -ethyl]

SRR PR R0 B SRS SR PRt e BREH stk 2 -2
dipza-triqyrlokd. 21K 4@91d¢ca2(7%3r51tm@tehyl 3-[ 2- oxo0- 2- ( 2-
trifluoronethyl-phenyl)-eth-(E)-ylidene]-bicyclo[2.2.1

1[1?%91%@%11“)%%51 @b&ﬁ}ea%? a@loﬁx%ﬁ%ﬂew&éﬁ ¢t M (B14R)11,7,7-trimethyl-
%-E%XH&-@-W fg el ?hwrafsﬂe‘@o)eﬂs@ -Ylidene]-
Bicgaatord. IE]yleﬂ)t@n{QﬁQr&: (115 H2ard mﬁm@e Rodolbydrite €NB6ATH & give (1S,8R)-
'i%li I(t%lﬁeﬁ@j 50( el}y Sr Ernﬂliaoﬁglin%%l tlﬁ [)Gy)l(ra?zn(;ﬁ) I4ey1)13§ft cﬁgzac
Blc[leo bx21.9% GQndacaﬂKchﬁr bmmﬂ) Ipesyl yellew igu MEMS/(BIHSAB] (M ).
-bi cycl o[ 2. 2. 1] heptan- 2-one (0.23 g) and hydrazi ne

ydr at e &1@,]818 rslg%r%zhﬁ?/rﬁhﬂ e1(y1 1,11,11-trimethyl-3 4-diaza-

FFWﬂOB%?éﬁbﬂH?ﬂ“@ﬁ%ﬁ?ﬁ?mg:4 di azatricycl o[ 6.2.1.0

2' 7lundeca- 2,4, 6-triene (0.024 g) as a light yell ow
Sty S al—lﬂdﬁmaﬁmhtﬂyl Mox¢-Ely))-planphéhi Mid dimétkargelee 10:
(IR 8S)-1,11,Il-Trimethyl-5-(4-trifluoronethyl-phenyl)

Eﬁrggﬁ% iaﬁ%&%& robt%Yn% % gna%o gly tg exambféqu?e%aA]zfr 6ad5ﬂ1ia§tqge—l—carboxylic
(didethg) esicr 15 2) Trd methlyl phasphonisxoidatinathyt ¢sfdr (56T toydive (2-
Rﬁ%ﬁiﬁllt)m qty)- i—@o ¥ﬂh‘y§ eﬂh%]sph(gﬁ@é/&& @{n?etlgyl 11:];@16(%{23 a% a%ﬁ)rless oil that

his material was ali ned in anal og
wweé]m hediest gen wﬂhwtffmb?rd%tﬁm%i% ﬁSI) i (MH )-
et hyl ] - phosphoni ¢ acid di nethyl ester (0.534 g,
Styp B1ed SSRYSs[Or Adkglar tin-DE/1-23214R) (Eaytidene] - 1,7,7-trimethyl-

élc(%zlr?z i]hF%ta%tzréen@at hyl - bi cycl o[ 2. 2. i] hept ane- 2, 3-di on

(IR 4S)-1,7,7-trinmethyl -3-[2-0x0-2-(4-trifluoronethyl -
fﬁhi@rmyatyrieéms OBpingdiinl emaddgy thicsgroplo[12i. B] Fept @nadanpméean-1-yl-2-

590 4081 PhodShchiy &lid A SRYIcGeME 1)) and3384R) - A ML trim Sh QP
kncyslg@ﬂ Hheptang-2pr dineg byg)-18 20 (L3.MR)-&d Fodamayian phdny pyo-eth-(E)-
yiRlefie] - 07 gzaini dte W Didyc[§2.2.1]Hopleh - Zonb d €T -3 ada Gellow &AGrphous solid.
Qﬂ% I 5&5 ﬁi was obtained in analogy to exanple 4

(B%)g? M 1R 4S)- 1,7, 7-tri net hyl -
3-[ 2-oxo0-2-(4- trlfluoronethyl phenyl ) -et h- (E) - IldeneL
Stbp@]c(] IS[8R) Z -Ajldrepttam-12dni, Kmtrgn@yyla}q@dm;a{-mawch)@ 2.1.0”"Tundeca-

Ef%%ﬁéate (0.149 g) to give

?Q -trimethyl-5-(4-

trlfluoronethyl phenyl ) -3, 4-di azatri cycl E 0

Ehrp]ngm@réaé gv_agplzppgteflrap@{gm@m g)ginggle dsteg,Cl (1 AR)-3- [2 adamantan-1-yl-
2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-bicyclo[ 2.2.1]heptan-2-one (0.2 g) and hydrazine

monohydrate (0.117 g)with the following modifications: toluene as solvent (5 ml) in the
presence of p-toluene sulfonic acid (0.117 g), heating for 12 h at reflux temperature and
isolation of desired product by chromatography (no further NaOMe treatment as in
example 1 step C]. This gave (1S,8R)-5-adamantan-1-yl-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.0* Jundeca-2,4,6-triene (0.027 g) as an amorphous light yellow solid. MS
(EI): 322.4 (M").

Example 5: (1S,8R)-5-[2-(3-Chloro-phenyl)-thiazol-4-yl]-1,11,11-trimethyl-3,4-
diaza-tricyclo[6.2.1 .02’7] undeca-2.4,6-triene
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anor phous light yellow solid. M5 (El'): 332.1 (M) .
Exanpl e 11:

W@ b@®7863525- (4- Fl uor o- phenyl ) -1, 11,11 -trinmethyl pGr/aP0&E63533

atricyclo[ 6.2.1.0 2J Jundgga-2,4,6-triene Step Al:
[ 2- (4-Fl uoro- phenyl) 2- oxo- et hyl ] - phosphoni ¢ aci d

P 208 R TR B e ORE NG LA o RALR dimetny

eserer (5 g) and mat hyl - phosphonl c acid dinmethyl ester

(8.05 g) to give [2-(4-

ﬁ"hié%é%erﬁ)ﬂ%k b%taﬁreﬁw a&él&%l theRRAPRNAN N{}(]aﬁ?d)ﬁ zdg@hfb% phenyl)-
et

te our ess ol |
gﬁﬁ_p; Cglbgbyhg]amd ethﬁ ester 1 93" ¢) and m P os)phonlc acid dimethyl ester

(1739@)‘[0 ghe 22([4(Bit¢hrogo@hele -JhiZzodXoyl pRloxO EXhy |-pHespabnic acid
AR SR Sob B Rkt at) SRS e aRB IR o g

from[2-(4-fluoro-phenyl)-2- oxo-ethyl]-phosphonic
acid dimethyl ester (0.5 g) and
(1S, 4R)-1,7,7-trimethyl bi cycl of

gte Fﬁg R e[a2[23 ﬁc&m@o QeIQZ%Saﬁazol ae)@%y%xo cth-(E)-ylidene]-1,7,7-

uor Q- phenyl’) - 2- oxo
mg}h P 71]I7€Ht?ri - bi cycl o[ 2. 2. 1] hept an- 2- one
(0.46 Q) asayellowml I\/IS(EI): 286.1 (M+) . Step
This material was obtained in analogy to example 1 step BJ] from {2-[2-(3-chloro-phenyl)-

Pl Step L .
ioerap2 sty AREPARSERNAL sl S ETO T o7l Usfap-17
metbbltlapycédeIZrﬂ]hmam?g% 3td@0reex(é)rﬁ5lgé ta gige 4RI 31 2-02a(3-chloro-
ghe%yfb%la%o{( 2 y(]42 bkt %{hoai‘)egﬁﬂle}le] 17.7-rimethyl-bicyelof 2.2 1]hefthan 2-one

rime C

B SN s gm0 ik S BTN e Boie Hghment o
Q}edcﬂemlstry
(1S, 8R)-5-(4-fuoro-phenyl)-1,11,Il-trinmethyl-3,4
di aza-tricyclo[6.2.1.0 2J Jundeca-2,4,6-triene (0.033
g) as a yellow solid. M5 (ESI): 282.2 (M+) . Exanple
12:
Sles (BR) LS8R 15- (4 eehbyro-pp ey Mia@l-tr ilf- [ d bl driitriey 13 14- igza-

fr 8'0[642}’@7]%11&'& 2t4r6 gﬁhgyl Sh-diaza-tricyclof .I .O
deca -triene Step A :

Chl [)-5- fl
%Wnaze%l avaég @rr}%%%%@w&tﬁ .re'esarag %fﬂlosafm%a rﬁgﬂm éﬁiyﬁiﬁ%z%ﬁ% $2-(3-
oElbey-pladn yWerhiabl Myﬂeziofmealnai)o;gmeﬁ@ EXanmphethlyl $i@plof 2.1 heptan-
rom} =(4- -.phenyl ) - 5- -
R 02 el hoTr o BE B abictate 40020 Buie e SRy SrGrehoro-

pldngt)-thaz6l-¢yllahdl, ket Ethghdd phaomai tcicydo 6. 2d1i 0% Tlnytleca-2,4,6-triene
(
?é% )(%fsagldq rgh%%ﬁéﬁ%e Sght ri I(ll]:gr %%rle% I H pyrazol -

Example 6: (1R,85)-5-(2-Chloro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2.4,6-triene

Step A]: [2-(2-Chloro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester

This material was obtained in analogy to example 1 step A] from 2-chloro-benzoic acid
methyl ester (5 g) and methyl-phosphonic acid dimethyl ester (7.273 g) to give [2-(2-
chloro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester (10 g) as a colourless liquid
that was used without further purification MS (EI): 263.1 (M").



10

15

20

25

30

4-yl]-2-oxo-ethyl }-phosphonic acid dinethyl ester (3.1
g) as a yellow oil that was used in the next step

waowdoioods2f urt her purification. Step B] : PCT/EP2006/063533

(1S,4R)-3-{2-[|-(4-chloro-phenyl)-5-trifluoromethyl-IH
-pyrazol -4-yl]-2-oxoeth-( E)-ylidene)-

ol - L6l ety b - Thi -
10 B AR W2 Bt s R e R 1 g
bicpato[22. [Iheftan horsy ophenyl ) -
5-trifluoronethyl -l H pyrazol -4-yl]-2-o0xo-ethyl }-phosph
@Fisqna%&iield watk BBlathel il@ﬁﬁzlﬁéa(t%-eﬁiﬁnfl)e 1%&% B| from [Z—éZ—Chlé)_ro—phenyl)—Z—
Q@éﬁ@@p{@é%hﬂaﬁy 'S % o and AN 2t
bicﬁlé{a)zl.ﬁh{:@?ﬁé-%ﬁ%isﬁé QL ©-tplaey 1 R 45)-84] 2f(RucHlonepianlyh  Hoxo-eth-
-Byrazol.- 4= - 2-.0X0- et h: : .
DPLURRESY (7 bR RSPt heptap 2 ans (T o 2 gl solid. M
(AD:298 (YHas a yellow solid. MS (El): 436.1 (M) .
Step C:
b ARG L5 (ACRREOPRLRIRIN i1 Sribelt 49K GTRL N1 -1 H- py
razol - 4- I])fl,ll,lltrlnet yl -
@}01918[%%~i'9t’HP%%P‘@E%@‘@T.CO 2' 7] undeca- 2, 4, 6-tri ene
This material was obtained in analogy to exanple 1
Ths@satédial fwae 0biainSd4an Be dydolekarfifle 1 steps C] from (1R,4S)-3-[2-(2-chloro-

ShL0os RS I Paldehd OSSR Y 37 Rlep it b8 0% ) ana
hydragohylonbhydreted) 262 2N forgyt ER-88) _dﬂ(é—((l?m@?plg:)ly]afﬂdl 1,11-trimethyl-
E,}Adcﬁ%'-tﬁ%@a%%ﬂém ﬁ@e&a—éA@trfeﬁ%@.ﬁ% é) a§a§1@1t’ y%llbw solid. MS (EI):

(4- chl or o- phenyl -trifluoro

B¥PMakol -4-yl] - 1,1 1,1 1-trinethyl -
3,4-diaza-tricyclo[6.2.1.0 2' 7]undeca-2, 4,6-triene
Ij&%ﬂﬁl@ 79) as(13.8w)yistial 15£ﬂﬁ1eVH}i115q)}féﬁ&i—Bi4—dhﬁa( ESI):

. s a .
EW%@%‘%QPHE?XC&%A:%%W y-1,11,11-trimethyl -3, 4-di az
atricyclo[ 6.2.1.0 2'7]undeca-2,4,6-trieneStep Al :
BleB M R)1SIR) 27, 2-10mh avh d-Ipl e oxd-P-pheo)estiet h)-flieny]-i dene] -

- 1 150 laql bl V3998 Jhi
B B AR P R s Raras? ey o
ylidsael-bicydol@. Bheptghengild) - 2-  oxo- et hyl ] - phosphoni ¢
acid dinethyl ester (0.316 g) and
ThiSnddRridl whs btainedei bydlbiycy@k@hple 1 step B] from (2-ox0-2-phenyl-ethyl)-

éﬁé{pﬁ%{%%{cﬁ?%ﬁ%ﬁ&lgﬁg%&g&p %gﬂ?;} &Sél%gs(]gj/eyﬁgilelethyl—bicydo[2.2.1]heptane—
EB-dibna@nm Jte kive (VS 4R)- i t/hyimdoh @yie| o h-2-phpmgptiaiER yiadvac) -
bRy@0[2)2. A cfad B b0 0eb o) ¥R (HAR)- BPZ-Rirh 13- B8P 2B henyl-eth-

(4)3y18RpelsbicrldAior bepsneAyane-(0.672 ) s a yallotsalids. sssaeatively. MS (ED):
atdremej.of 6.2.1.0 2J Jundeca-2,4,6-triene

Step BI: (1S,8R)-1,11,11-Trimethyl-5-phenyl-3,4-diaza-tricyclo[ 6.2.1.0* Jundeca-2,4,6-

triene

This material was obtained in analogy to example 4 steps C] from ]: (1S,4R)-1,7,7-
trimethyl-3-[2-0x0-2-phenyl-eth-(E)-ylidene]-bicyclo[2.2.1]heptan-2-one (0.2 g) and
hydrazine monohydrate (0.187 g) to give (1S,8R)-1,11,11-Trimethyl-5-phenyl-3,4-diaza-
tricyclo[6.2.1.02’7]undeca—2,4,6—triene (0.036 g) as a yellow solid. MS (ESI): 265.2 (MH™).

Example 8: (1R,85)-1,11,11-Trimethyl-5-phenyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2.4,6-triene
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This material was obtained in analogy to exanple 1
steps C] from (IS, 4R)-3-[2-(2-Chl orophenyl) -

wQ@2eg008h- (E) -yl idene] -1, 7, 7-trinmet hyl - bi cycl p{RER200¢/063533

eptan-2-one (0.19 g) and hydrazi ne nonohydrate (0.157
to give

0 T AU s R

b@yCO@[QgZ}l]asptanﬂr@‘rﬂ aye( 1RP) sk, 76|Fr1mfﬁhylEi 12 0208 [heaygth-(2)-
hcﬁﬁg}m fd&ﬁ‘iz 1heptan-2-one _
rlnethyl 5- (1 -phenyl-5-trifluoromethy

%’htﬂnyﬁ%réag giv%!g olgftagyefl in é?éo %![ tgég%%a{) ys(t:e!po 53? 'fr%'ml( 2(-)0x0—2—phenyl— ethyl)-
ph@pﬁ&)wlaclﬂ dfetﬁ'ylleﬁtet (yé9 3-dnd-(ORASRA (71 7 phieaiyill-Bejctd[R2Uheptane-

t h . .
oo e I TERET 7 o Frapamoaybr- plidencl-
hm/@@ [i222. l]halstam@f e 11 (S rg) amd [ Byt b7.e@xtnpétbyli3-§2-eps-2B}henyl-eth-

0 | . .
EZ) ﬂdﬁ%cﬁ]gﬁlg}/c’fo[? ﬁﬁg[{}%ﬁg %o ne O47§ ﬁ ga}lyj:llo%%oshgﬁ, orﬁ?pgctlvely. MS
642t Byl “ester (0.434 g) and

(I R 4S) l,7,7-trimethyl-bicyclo[2.2.1] heptane- 2, 3-di on

Step B] @8, SB) - 1410, 9L VemethR-4-Phedyl B3 Adiaza-tricyclo[ 6.2.1.0% Jundeca-2,4,6-
f’rt‘l met hyl - 3-[ 2- oxo- 2- (| - phenyl -5-tri fl uoronet hyl -1 H py

¥261 -4-yl)-eth-(E)-ylidene] -

bi cycl o[ 2. 2. 1] hept an-2-one (0.32 g) as a light yellow
¢hipsnatridl mas sblaingd ivB (&) to cA0RpR 4(shdpp C| Qme p1RYS)-1,7,7-trimethyl-

? [Fa |_0|_§§)2 ghel,nlyl Hh %) ﬁﬁ%[lﬂéua ér (J[2 ph taertorn'ef %PE@& lli‘ydrazme

tricy

B (0187 £) o (TRSSLt b |-thal Siphan Mokt Higza-

&R@bl@ 121 0> g¥agRhe Ao-st@R (G:042 Maé 4 ReitkSkllow solid. MS (ESI): 265.2

Q\;I 7-trinmethyl -
)oxo- 2- (1-phenyl -5-trifluoronethyl-IH pyrazol -4-yl

) - et h- (E)-ylidene]- bicyclo[2.2.1] heptan-2-one (0.318
BXamapld Ohy dr a@diR;ES) ﬂoﬂoﬂy’ﬂnmteély(lﬁ (396iflgprdnoethyylvghenyl)-3,4-

Fir’h%%ﬁ%(i'lo[é ol 62%7 dd’e&{ QQ%I t]b%he

trifluoroneth

razol - 4_2/ )TB 4-di azatrlcyclo 6.2. 1.
P’@a cdRAN; gL {lrisprah (13- (50%)-243-tH u@r@meﬂy}émhéwli 68 E)-ylidene]-

B@ﬁc{l@ﬁl 1]%9@.512—2(&&%-) . Exanpl e 15:
(4- Chl oro- phenyl ) -5-trifl uoronethyl -1 H py

g ﬁaﬁgbweﬂfg} A40P 518 SEPPRY ) YpeBl2- 93¢ 2 (2 trifluoromethyl-
ﬁhe?fﬂyl)m‘ih}d}i—pﬁpgph@ntcr dceindiftedyyl édter: (0.312 g) and (1R,45)-1,7,7-trimethyl-

161@2} ﬁgﬂ:@a é: 334d19? & i@%%}d 25115 4§)’ h AL AR 2! Ho-2- (2-
nrl loromethyepiaplyl bitley E)-ofi D}Cﬁépf%lﬂwbﬁé 2rpne(0.237 g) as a

v ai( in anal ogy to exanple 1 step B]
?@l‘o%f?z [%I\@?quﬁl o?gqphenyl ) -

Sieh B RS Sﬁﬁéﬁﬁ Trigey] ??g't@@gfﬁ% Fr AReShPyLE - phosph

HaRtAS)Id[62, 17()2t7}ume¢ah3/l46ttr1etye:| o[ 2. 2. 1] hept ane- 2, 3-di on
e (O 166 g) to give (IR 4S)-3-

][nllaéérla'l Gk 8Eﬁ rl%ﬁﬂ] ?{1!1%0 %r L}) e&gﬂlﬂl%rlos?&)t (E]y ﬁoﬂn'ﬁﬁ)ﬂS?%O]I 7- ﬂrlmethyl
3 [2 0x0-2-(2- trlﬂuoromethyl phenyl)-eth-(E)-ylidene]-bicyclo[2.2.1]heptan-2-one (0.23
g) and hydrazine monohydrate (0.17 g) to give (1R,8S)-1,11,11-trimethyl-5-(2-
trifluoromethyl-phenyl)-3,4-diazatricyclo[ 6.2.1.0* Jundeca-2,4,6-triene (0.024 g) as a light
yellow crystalline solid. MS (ESI): 333.0 (MH™).
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l,7,7-trimethyl-bicyclo[2.2.1] heptan-2-one (0. 367 Q)
as a yellow solid. Ms (El'): 436.2 (M+) . Step B]:

W@ bdR78&520- [ | - (4- Chl or o- phenyl ) -5-trifl uor omet yt/EPido@y63533

razol-4-y|] , 11,11- 46
trlnethyl 4 dlaza tricyclo[6.2.1.0

2 { T { t ai j
BhRTE Sy LB B el 08 PR
dhakgrioygdienyl. @ Bmtdrecé Pddr@iwethyl - | H pyrazol -4-yl]

-2-oxo-eth-(E)-ylidene}- 1,7,7-

Streb O%}t R 49! 103/¢J1@{n?et1¥y1321 [@9&@2 -(4- tﬂﬂﬁox(o%elﬁqu)h):nﬁmth (E)-ylidene]-
|ne nnnoZy rate (0.2 g) t

Fﬁj FPm? M or o- phenyl) 5- trlfluoronethyl | H py

razol - 4 yI] , 11,11-

Thismeitérydl was ébﬂir&ﬂan tundlegcto@kémglell. fep B] 2-ox0-2-(4-trifluoromethyl-
AN - -trie . C talli | t
%efn]yg—&ﬁé?—éaép %h%ﬂ% Cg{l(flm%&y% e%(r a(@%ﬁ% gl%/?{ﬁlegs dés%ﬁb&ﬂn 5E

@2216@) anid, (1R, A8)-177¢1- trén et y1-Bicyco [ det Hpepthngphérdiond (8-Juyrta give

éb 47 J: t?inf&thﬁ‘ EREANS 3 823 %ﬂ?&i ofethy® phenyl)-eth-(E)-ylidene] -

PiRAa hoptnn ramp 25 % o yelio st VS ERR&Hy ] VL pyr
azol - 4-yl) - 2-oxo-et h-

i By easpl il oy whal 2,25 lhhﬁﬂtl@:@n?eimq)hﬂﬂyé]ﬁsgat erial

t al O t 0. exa e Ste rom
152 ORS¢ RRy P e =P "

pyrazol - 4-yl) - 2- oxo- ethyl] phosphoni ¢ aci d di net hyl
@htsemat@r@al 296 oplingddn A gIp-example 4 step C] from (1R,45)-1,7,7-trimethyl-

B [iﬁo&otz" {ﬁ%mﬁbkorg)btﬁypfaﬁ’e[n%l)%tﬂ-](ﬂ ﬁ?&fﬁ%} Bic3c19i PP e hePratSBone (0.2
R PO A 0149 £ 9 el R3Sy L) 4 el S(d
trifluogler edh bpleehcyl)cvi &di’azaﬂriaﬁmml J~"onRletH2 448 tr@he @8.03g) as an

%/el lfg@j" PglFtlye I?W‘ﬁglﬁr)évt[%&ﬁ? 3%e'~%l’\(l§izt)hy8t eppﬁ]en;/I -1 H pyra

zol -4-yl)-3,4-diazatricyclo[ 6.2.1.0 2J
]Exmdpaleélz 4, @-St8Ri) - Hlnb oo -plagngibi- BIL 1, Wasrimbthyl-Bdedinza-

%rl me ztl%zngﬁr&lg 6??1?{%13 C from (1R 4S)-1,7,7-

et hy phenyl IFprrazoI 4-yl)-2-0
X0-eth yl i dene] - bicy cIo hept an- 2- one (0. 145
t)epa%%d[%sﬂzjﬁaemw@hwho%ym athey](ldloz sa% dignetayl ester
(IR 8S)-1, -Tri met hyl - 5- (5- net hyl - | - phenyl -1 H pyra

Thisndlatytlial ‘V\&s ébﬁln@daﬂi th Yo t@[exﬁnﬁlell- fep2d] from 4-fluoro-benzoic acid

%ﬂfyg%‘%‘(;r?@jgfafhr RS- ;%ggﬁ% hicif dirfin A4 65 §% Ve [2-4-

[l @08 en5h) {220 xb-Bihfy1] tpdvosplpiméngdid dimdthyllebtet (7.4rgd hyd eBouidess oil. MS
i [ [ 6.2.1.0 2J Jundeca-2,4,6-triene Step

g?g%?%é?gxﬁﬁgifluoro-phenyl)-2-oxo-ethyl]-phosphonic

aci d_di net hyl ester ) )

Step BJ: (1S,4R)-3-[2-(4-Fluoro-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-

bicyclo[2.2.1]heptan-2-one

This material was obtained in analogy to example 1 step B] from [2-(4-fluoro-phenyl)-2-
oxo-cthyl]-phosphonic acid dimethyl ester (0.5 g) and (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione (0.675 g) to give (1S,4R)-3-[2-(4-fluoro-phenyl)-2-oxo0-
eth-(E)-ylidene]-1,7,7-trimethyl-bicyclo[ 2.2.1]heptan-2-one (0.46 g) as a yellow oil. MS
(ED): 286.1 (M™).

Step CJ: (15,8R)-5-(4-Fluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene
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This material was obtained in analogy to exanple 1
step A] from 2,4-difluoro-benzoic acid ethyl ester (5

w@ooana3seet hyl - phosphoni ¢ aci d di net hyl ester P61/68B209§/063533

to [2-(2,4-difluorophenyl)472-o0xo0-ethyl]-phosphonic

acid dinethyl ester (5.755 g) as a colorless liquid.
ﬁ@s&%ﬂ:@ @??B@%@mﬁ%ﬁa&?gﬁﬁéﬁk}) ¢ teps €] fgm (4R 3 - fuoro-
phenyD12-pxq-cthr- {Ineylivgndi by.d +tafneﬂl}1>b1thleb3 ahlzpne2-vhe 0.2 g) and
H?drﬁilh@hlo‘ﬁ@ﬁy&%qo nesl gj @ (QS%k%y(4t1%o€d<Eﬂalﬁ) 1184 eRrilkthyl-3,4-

dif 1'uor ophenyl ) phosphoni ¢
g@;@tr&iyﬁ]@{ﬁ%ﬂ Oegtnéqi e@ ég@tr@nea(ﬁtg)% g) asa yellow sohd MS (ESI): 282.2
(MB*4R) -1, 7, 7-tri met hyl bi cycl of
2. 2. 1]heptane 2,3-dione (0.2 g) to give

h
By ZSHd e PO SEaRSS Rl apr v+
4,01,3241]flgl)etlaé 3a- @:aza uwyslo[fi Al oﬁ/sm@c)a 2,864ridng |v++) .
Step C
Slep 3R A= &@Cﬂro% %hWPSQHﬁﬁ‘é@oh&h)}l 11H- gﬂﬁidlfﬁeww oxo-&hyl}-

dj azatrlc un eca- triene Th

%@%PP@PW&@‘BB@%W&% in anal ogy to exanpl e 1 steps o
from (IS, 4R -3-[2-(2, 4-
ThisInwnértal pae ol lajmed 10 ¥oal@gyhto (camylel IM’ﬂﬁA} from, 17¢4-ChTved-piienyl)-5-

L{gﬁlg)ﬁér%%tg{ylg1%@%%%?%?—%@%68{1@ é’l%l%, e%h)q ester n& g édarn mentﬁyl phosphonic
é¢1$;18®thlﬂ-e§@r 4L.% )l ta@ne-{pH ériyH chlord; phedyll-p-trifluoromethyl- 1H-pyrazol-
ig"l] gtw t'h?l} @l{&gﬁ?ﬁ%&é{g rfé?%tmrl dasteﬁgj{‘gf?saa %ﬁlg{)v%ec}'\l/ﬂ_t) was used in

\ séepl‘glthout further purification.

(ISSR) 5-(2-Fluoro-phenyl)-1,1l,l1-trinmethyl-3,4-diaz
8icp IBIyAKaR) 8- 2-[U- Q- éhlar]ouplﬁﬁﬂ@@ Qtrﬁh@r@mm@plﬁt@@aﬂ 4-yl]-2-oxo-

e P et by e LYt aBr o Rae | & anal ogy

to exanple 1 step A] from 2-fl uoro-benzoic acid ethyl
Ebisenat¢iul ghs abdinvd iy alpgydsphanple latipd Bil et K3 1-€4ckloro-

8
éﬂenﬁ@ Se ?r%ﬂw‘(? Hl 1- E?I nllg)%aé(l)ltl: :4?1??%2?#&%571} Bhoslph?mc S?%lg dlgethyl ester
bls69ag>c8é1|ddrlﬁég 1l7| tirgethyebicyei 2. jh@t@e(mone (3468 gijo give
(1&4@ - 3AR)-f Bt4- t%m@l;’% PHeTYD- [mﬁﬂlyérbn%ﬂg?tqm ﬁai(ﬁ%‘ Wi-2dgredth-(E)-

i e I C e
ke -7 B P2 ey O LA S eelPu ol MS (ED:
#36MmN2y.( 2- f | uor o- phenyl ) - 2- oxo- et hyl ] - phosphoni c
acid dinethyl ester (0.355 g) and

SepARISIsRT 57 L {4-BRIY L REEN £ 5Qkifluoromethyl- 1H-pyrazol-4-yl]-1,11,11-

trimethyl-3,4-diaza-tricyclo[6.2.1.0>" Jundeca-2,4,6-triene

This material was obtained in analogy to example 1 steps C] from (1S,4R)-3-{2-[1-(4-
chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-2-oxo-eth-(E)-ylidene }-1,7,7-
trimethyl-bicyclo[2.2.1]heptan-2-one (0.87 g) and hydrazine monohydrate (1 g) to give
(1S,8R)-5-[1-(4-chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-1,11,11-trimethyl-
3.4- diaza—tricyclo[6.2.1.02’7]undeca—2,4,6—triene (0.256 g) as a crystalline white solid. MS
(ESI): 433.0 (MH").

Example 13: (1S,8R)-5-(2-Chloro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2.4,6-triene
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2. 2. 1] hept ane- 2, 3-
f

dione (0.2 g) to give
(IS4R)3[2( u

| uor o- phenyl ) - 2- oxo- et h-

w@ E)o7pbisdene] -1, 7, 7-tri met hyl - bi cycl o 2. 2. 1] hept BEPR0@ 063533

e (0.321 g) as a yellow oi 48 M5 (El'): 286.2 (M) .
Step q:

ST SR P Lol A R 3ot

hﬁl&’(é@ﬁZaﬂ TheptaniZteimed i n anal ogy to exanpl e 1 steps C
from (IS, 4R)-3-[2-(2-fl uorophenyl) -

ZhR¥Pa&hd v(aEbbﬁéiﬂed% ghald tg%xﬁrﬁ prEEtRY EP EeOMC |[ é’-@ﬂ&btbhenyl) 2-
g’}(} ? i yﬁ R(j@sphonlc acg dlmethﬁ,estfalfjl (ZO ?16 550 n(()l (%g % ?trlmethyl
610&16[3)2- ﬂhé@aﬁé 0GBt dioph@y {)) tol gﬂvdz (1|S,4=H)F3 [t hyhloro-phenyl)-2-oxo-

(fg d? ﬁ%net] 1 ‘F z ?rflm\%ﬁlyfglcg PII%]dZ ]ﬁépt(a%% onez(é)% éral(s%l_pfllow oil. MS

ARe (M).
(ISSR) 5-(2,5-Difluoro-phenyl)-1,I1,1l-trimethyl-3,4-

gﬂe?%?t (EIS%RE)SO(][Z Ghidrd- Rﬁer%rl))n ynge: Qﬁm%ﬂﬂﬂ § Adihgne Step Al

uor Q enyl’) -2-'oxo- et hyl ] - phosphoni c
Higvelo ?’réph Pn%ﬁ@r‘f’ rHidCrat eri al was obtained in
anal ogy to exan‘pl e 1 step A] from 2,5-difluoro-benzoic

gmsdnam}idl ylas GBltaﬁf;d (]l-lgr afalggy 1@ I’edarﬁplehgdtepls i) SRdme 01 SS4RYE3-912-(2-Chloro-
B dB o ERIEl it P 7B BiSiiska-2  isptingi-pag 19 © and
bydrering 81006Bydyjicd8.187 k) @hgivey/@BISBI¢ 3+ (2glnldra-phenyhas, 1 g édrimethyl-
? (P%étm%&tﬁ%['%‘?l Iy deg‘c‘aaE '4‘2%"trieﬂe thes pexta ﬁé}ﬁ@eud\@sohd MS (EI):

L3-[2-(2, 5 D|fluoro phenyl ) -2-oxo-eth-(E)-ylide
nej - 7 7-trinethyl bicyclo[ 2.2.1] heptan-2-one This
Hﬁdrﬁplbah was( 1R S et 1- mlﬁl@aiy@gy(lt;qleﬁylamlﬁu&roﬁiea@ml{ -pyrazol-

?%%ﬁ%%ﬁaFdl@Péof@pf@Q%g2§f§0¢°X° ethyl] -phosphoni c

(I S, 4R) -1 ,7,7-trimet hyl bi cycl of
Step Alj ﬁ@pftséﬂlé 2-T3ingkithyle3- [ Do20-8)(1tphegyve trifluoromethyl- 1H-pyrazol-4-

4 ( f e ) - 2- oxoet h- (
‘?‘%“} &ij)e C{eﬁfﬂ ]%' gd(tgtlrzljngﬁ%@fnplgl (g:}glélcl o[ 2. 2. 1] hept an- 2- one
0.474 g) as yel l ow solid. M5 (El): 3041{!\/&)
]élén?@ibl‘lal was obtalned in analogy to example 1 steps B] from [2-0x0-2-(1-phenyl-5-

{ritRo8&hedyl- 26 Sykiol- H%Petﬁ?l?fp%b);pﬁonhd adid dfh{dtmkit&ﬂ (0334 and

RS Ly e niadats 2 eROES Gl e S g drgp- 177

frirneth ¢l B[ 2HBke-2- (12pHe@yBS5- trifluoromethyl- 1H-pyrazol-4-yl)-eth-(E)-ylidene] -

r ) = 2- - - (.E)-vli : : . N
G 2R 8505 KOS s 2022 0
Step BJ: (1R,89)-1,11,11-trimethyl-5-(1-phenyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-3,4-
diaza-tricyclo[6.2.1 .02’7] undeca-2,4,6-triene

This material was obtained in analogy to example 1 step C from (1R,45)-1,7,7-trimethyl-
3-[2-0x0-2-(1-phenyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-eth-(E)-ylidene] -
bicyclo[2.2.1]heptan-2-one (0.318 g) and hydrazine monohydrate (0.396 g) to give
(1R,89)-1,11,11-trimethyl-5-(1-phenyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-3,4-diaza-
tricyclo[6.2.1.02’7]undeca—2,4,6—triene (0.25 g) as a light yellow foam. MS (EI): 398.2 (M").

Example 15: (1R,8S)-5-[1-(4-Chloro-phenyl)-5-trifluoromethyl-1H-pyrazol-4-yl]-
1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.0* Jundeca-2,4,6-triene



10

15

20

25

30

g) and hydrazi ne nonohydrate (0.164 g) to give
(1S, 8R) -5-(2,5-difluoro-phenyl)- 1,1 1, 11-

wo oomedisyl - 3, 4-di aza-tricyclo[6.2.1.0 PCT/EP2006/063533

2' 7lundeca- 2,4, 6-triene (04963 g) as an off-white
solid. M5 (El): 300.2 (M+) .Exanple 20:

P TR B AT 9B S S 2
eth7(Rantidene} 2 77Y-dmsthy}-bisdo[St 2 Hheptan-2-one
[ 2- Oxo- 2- (| - phenyl - 5- propyl -1 H pyrazol -4-yl)-ethyl]-ph

?E{é'ﬁ%élgal%b Gbﬁiﬂéﬁtu'i‘tﬁ(ﬂlalgglt%rexgrﬁ R 1"%1)9[3? fom\BS| 1-(4-chloro-phenyl)-
8 i ne y.to

a
%wyrneshﬁgﬁyﬂ%mlrﬁwﬁ?ow cthy Qﬁﬂegtswiccac igedppgter (0459 g)
asd €IR 4%)- 7). 7-arithetBl-bicyelpfE phepiage-ac3-diode (®146yd) tegiver 1R 4S)-3-
to ve . .
{51 BBl -Bhaiiys-unygrametnt iyl gl-grgroa Bl igene -
b3 Phioimiath geiichchiil Batl hydptas 2-one (6 3622)gs agsllaw bolahMSTE): 436.2
(ESI): 336.9 (Mt) . Step BJ:
E AR -1, 7 7-Trinmet hyl - 3-[ 2- oxo- 2- (| - phenyl - 5- pr opyl -

azol
?tEB’ %1 (IRew- Hrgf‘y@ﬁ@f%PWﬂ}]%éﬂl%‘r‘ﬁ@ﬁ@H@/l - BYtAeRled Yk L 1 1,11-
wascth it RiedaitAc@iab gy { pinasanph - ticsd ep Bl from
2- ox0- 2- (| - phenyl - 5-

opyl -l K pyrazol -4-yl)-ethyl]- sphoni.c. aci

E’Fﬁé%{ar]@rﬂal @Fé%( 8$étn(5:d Jn él)u)l%%/oto (%é?ﬁ%;i- Jgef’s 25’] .C}ﬁtom (ij,4S)—3— {2-[1-(4-

thrlpreeplgnlybbs- ﬁyfblwpmemy&]lﬁen@thwlemxomhxtB) yldeng)-1179-

Qir}{@[hgrll lﬁcfb@[Zb{ ﬁhgprgtrrng g;[ﬁltehﬁ 3% X 0(1 hy raﬁuse monohydrate (0.206 g) to

@Wﬁ(](lt§s)y$ i aé-%é Bheny)-2: 1 ]!Pﬁélb@tbﬁ— oweazpbt-yHol. g, 11-

ﬁfﬁnéth el hQHﬁz@JtheyCMf’6 LB fundéoa- B4 6N e (O SheR aQ} stalline white
EI |nethyl 5-(I- phenyl 5- propyl - pyra

%Ué%f zatr|cyclo[6 .1.0

2 7] undeca 2(7), 3 5-triene This materi al was obt ai ned
Exaraplall6gy t dRe8&ipl lel 13 Tstoeds/ -6} (Sfmetinyl- 1-phenyl- 1H-pyrazol-4-yl)-3,4-

éi ?azﬁ%)?c Ogg%ﬁ-dzﬂiuﬁﬁ%&é46 tr1erre | H pyrazol -4-yl)- eth-

é Ildenelablccoé1 1 hept an- 2-one (0.132 g )
i§8 Pﬁyé]fPaé$)n Trohemgy H%&m@@ylgl) phenygil fepyrazol-4- yl) -2-0xo-cth-

E)SylfRhell bitycld[2:2t 1hepRAd gl
g )S{ ph ee]ny1 *05 [pr ogyfﬁl H p(i/nreazol 4-yl) -3, 4 d| azatri cycl

ff’{ndmatgféa[qlwg%o ‘%nd GG 23%1%%)5 % egairtﬁf)ffel?ﬁfﬁé %] ﬁ%f@ rEithyl 1-phenyl-
(HSy8aol-H; LI 2Holxo Tthyie physph bri€ lacidelimythyl ddtar 60296 - anld) (1B.4S)-
gt‘hdﬂr%&ﬁﬁ bgé’;{% Tﬁ %/g 1ﬁe Fard %? dlogﬁ%gé‘s g} pive gﬁi &:E)e /7-trimethyl-
3ﬂﬁd§ﬁh@hylcl abenyl dHrmﬂhfyﬂ 4ei-@roxphith- ( b@lqn&] bwaglO[ 2 1Jheptan-
o084 'gF‘ a8 AIRGYs0li. SR AD! s46L gvep Al from

1- Met hyl - "I Hi ndol e- 3-

Step BJ: (1R,8S)-1,11,11-Trimethyl-5-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)-3.,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene

This material was obtained in analogy to example 1 steps C] from (1R,45)-1,7,7-
Trimethyl-3-[2-(5-methyl- 1-phenyl- 1H-pyrazol-4-yl)-2-oxo-eth-(E)-ylidene] -
bicyclo[2.2.1]heptan-2-one (0.145 g) and hydrazine monohydrate (0.208 g) to give
(1R,89)-1,11,11-Trimethyl-5-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)- 3,4-diaza-
tricyclo[6.2.1.02’7]undeca—2,4,6—triene (0.033 g) as an of-white solid. MS (EI): 344.2 (M").
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carboxylic acid nethyl ester (0.7 g) and
nmet hyl - phosphoni ¢ acid dinethyl ester (0.908 g) to

w@roog/0pB21 | - met hyl -1 H i ndol - 3-yl ) - 2- oxo- et hyl | PCT/EP2006/063533

- phosphoni c acid dinethyl &gster (0.8 g) as a |ight
yeIIow liquid. M5 (ESI): 282.0 (M+) . Step B]

R | P
AP s R R G U e
(rllcscl@Rﬂll Jundedardet.oytierd- [ 2- (| - met hyl - ||+| ndol - 3-yl ) -
2 oxo eth-(2)-ylidene]-bicyclo[2.2.1] heptan-2-oneln

P ‘?3&2"4 P e P 2L BRSO 2l gt

?’ﬁ]’g%&% ?btleafqteﬁ.éjf %gqlgg?ygty%gppl% 1 step A] from 2,4-difluoro-benzoic acid
2th¥l ckich eﬁJg)am} AetByEplossph (fic Acig )dirh bidageeswa 6.6 patof@d 2,4-difluoro-

E)#-e%’#é? orco eﬁyl]m)q%%m % ?gig l-dﬁl)%%th lteﬁt-ef g?Syq g)daésnaeﬁol(gless 11<ﬂu1d MS
6?2)264Phbﬁﬂén 2-one (O 098g), light yellow oil, and
(1S 4R -1,7,7- trlnethyl 3-[2-(I-nethyl - IFLlndoI-S-yI)-

§te9>E$ (qsnm (32[)2 4 Qﬁlﬂ@}o Bh&'wgl-@—b%o?ethl Eeﬁkﬁﬂgzl(,?\)/,:z)ecfimethyl—

| ow sol 321
@gﬁ%[@t%g {lbmgﬁan ‘é‘t? C]
(1S, 8R-1,11,11-Trimethyl-5-(1-nmethyl-1Hindol-3-yl)-3
THishh cazr@dl IWaS ybﬂaﬁ{edﬁn 21:13110@21;6 e}mnplledast@( B) r3nbF2 (2,40#luoro-

g? n§rs)n%t & Ieﬁll%l]m@g) ﬁ%nqlc ?Cel tﬁ?laelsii%ﬁyq gi?g)ea%l%rmgng} 1,7,7-trimethyl-
Bicydo[42. Hb@mne pa- dlnm@i(l%gb/ﬂo)gl@(éﬁ,élikﬁr{l( @)+ gifludenphertyD) -2-oxo-
étﬁy(@)?ﬁlaer?e] 4 ’h?—@ﬁﬁ@ﬂ%?—g%?%lﬁ%ﬁﬁ h8pthn? @ngnehgodfe A%} 0€, yellow solid.

nono ra Ed athrent

[,11,1T-Trimethyl-5-(l-nmethyl-|IHindol-3-yl)-3,4-diaza
Sﬁep I(I]y(CIIS;SBG 2¢24- lDﬁg;brblph@ga?-l,1%(11;1)%1&%%};1@,@65%(-0'. 053r2

hie [ : . . anpl e :
%?Céag[@%[ Hup R iR enyl )-cycl opropyl 1-1,11,11-tr
i met hyl - 3, 4- dlaza tricyclo[6.2.1.0
Thisumetisd avag otagictlin emdostiexigiple 1 steps C] from (1S4R)-3-[2-(24-
ih%l’ublro faﬂ’engz}l QBQO«QE?FE’) L Jided &l P? qui)ﬂ{elh)g'b%gfo?ﬁ @%f)il}elppiﬂo? one (0.2

hon| ¢ aci di et ester This material “was
gha qrgogql@%qt@(@_l@gﬁog}vef(ﬂ%ﬁ& -5-(2,4-Difluoro-phenyl)-1,11,11-
{mﬁ&h 103, @rdexRNASY0] 6.20YET RPHERRNE 6aFBRXY].062 g3 Cstn off-white solid.

@fﬁ‘«@wﬁ&é%ié%? o s - posphon! ¢ aci

(4-chl oro-phenyl ) -cycl opropyl ] - 2- oxo- et hyl } - phos
Ekmmple 181:| d diSreR)19y(2- Elsbﬁr plichyD8lL.¢),1 hsrimnthyt-B.Avdiazae

Step B: ( IS, 4R -3-[2-]
Prﬁé(yﬁlotﬁl or o- ]Qlﬁ%%?/ LP opr opyl ]

- 2- 0x0-et h- (E) - ylldene -
Step Al: [2-(2-Fluoto-phenyl)-2-0xo0- ethyl] phosphonlc acid dimethyl ester

This material was obtained in analogy to example 1 step A] from 2-fluoro-benzoic acid
ethyl ester (5 g) and methyl-phosphonic acid dimethyl ester (7.378 g) to give [2-(2-fluoro-

phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester (4.935 g) as a colorless liquid. MS
(ESI): 246.9 (MH™).

Step BJ: (1S,4R)-3-[2-(2-Fluoro-phenyl)-2-oxo0-eth-(E)-ylidene]-1,7,7-trimethyl-
bicyclo[2.2.1]heptan-2-one
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trimethyl -bicyclo[2.2. 1] heptan-2-one I n analogy to
exanple 1 step B] on reaction of

w@ 2607l08354t chl or o- phenyl ) - cycl opr opyl ] - 2- PCT/EP2006/063533

oxo- et hyl } - phosphoni ¢ aci d5sdi net hyl ester (0.437 Q)
and (I S,4R)-1,7,7-trimet hyl bi cycl of

?&@R\?ggﬂ% n%gqﬁ %ﬁﬁo%ptﬁ%xg% feqe&e% ﬁ?ﬁro&b&a Pfforo- -phenyl)-2-
gycbtdjp appisphaniozad étrmﬁ:tklﬂ)estyt ( ) and (15,4R)-1,7,7-trimethyl-
[%rc?olg[ati 1]%5@(& 2B Giykd giigﬁm%}m@s aRy-3- [Qr@ fﬁ&iréiﬁleﬂ}h) -2-0x0-¢eth-

as” a
(Pl 6151 W t(lme@ﬂl @efdc%h%%mepwé il b(b%l] gasppyellqw pil. MS (ED:
pgee (wity. 3, 4-di azatricyclo[ 6.2.1.02J

]undeca 2,4,6-triene ThIS material was obtained in

49 Ie 1 3-[2-[1-
Por o()igﬁ&r‘? I}g 5{ (t)nmeéltyﬁg%%lazﬂl [ dene] -
uucwlﬂﬁlilﬂet]hly(ﬂd@a@ybtb a[lemez 1] hept an- 2-one (0. 32 g) and

hydr azi ne nonohydrate (0.234 g) to give ( | S 8R)-5-]

*rh&‘ina&&}hé? R&%s Bbt%ﬁﬁéh)m Sﬂﬁbgy%%ﬁélﬁl le’] s slepd c} flom (1S,4R)-3-[2-(2-fluoro-

t t t
Pm@bgw &theilﬁ)rﬂ@gégc b7 cizstmﬂéhyw%(ﬁlo{ﬁ £ 1lbsptas-Zens (-3 @) and
lgfrﬁﬁhé moa3BydtatleVB 262 gFaiwl @SAR)-5- (2 ﬂuoro phen?rl) 1,11,11-trimethyl-

SHe SR RIS 6] P bbbl LS e

ZSZthcMG)eca 2,4,6-triene Step Al:
{2-[1-(4-Chl oro-phenyl)-cycl obutyl]-2-oxo-ethyl}-phosp

RO lea}9‘ d oy 1RERNY. ﬁb@f‘iuo'm'p%]eﬁ’? qu‘lai'l MRS PRt 08

In a g 10 ex step A
rrlqyabéw 10 ]bﬁ@@wg 6-¢@but anecar boxyl ic acid methyl
ester (5.493 g) and net hyl - phosphoni ¢ aci d di net hyl

s&h & (26208 Diflorb Ph@h e 2-oxo-ethyl]-phosphonic acid dimethyl ester
{2-[1-(4-chl oro-phenyl)-cycl obutyl]-2-oxo-ethyl}-phosp

F'nglﬁrl?aég%b%/ad gﬁ%tn%éﬁgr?agg ! ’\}‘{gl_gi(g'rrsl q)s e%SBA or(rjlfj 5- \(Iidﬁuoro benzoic acid
(ric8) yh Byer3 4{02y) [ahd (Hmtlﬁl’rpdmospmgdlc) dm}mlhyi osey (7} 1222 X0k 2(2.5-
fﬂ(lg)o ﬁh%rﬂ@nﬂox{)—'eﬁgﬁ 2ph sphonic amg dlmeth?fl ester % 166 g% as a light yellow

trimet Cc ept an- 2- one %

gqlaﬁﬁheg WRS g@@%m@}ové Auithes puriggatigm in the next step M (ESI) 264.9 (MH™).
{2-[1-(4-chl oro-phenyl)-cycl obutyl] - 2-

s%p B (hg |4R)-Bt[QS(QfBDDhﬂhoaﬁipﬂeﬂylﬁﬁtdibletﬁEﬁ&hdéﬂeﬂ8 T} traféthyl-

rlnethylblcyclo[
1cflﬁ%bp%t§n 2 %%i one (0.2 g) there was obtai ned
(1S, 4R) -3-[2-[1-(4-chl orophenyl)
hisInodserial wjas 2baiked én hnz(lﬁgytyolemtepb]l step7 BY fiomi [Ret 2y Hifkwioco-

¥ n%lv%% %Je?%tg@@ éﬁ %ilﬁ’ dr?hégthgl)e B (334 Haa 8URPW.7,7-trimethyl-

1031@[@)2311?@@%2@#11@?@ @hiQ §ve (ISR 312, 5-diffuare-pheqyD-2-oxo-
et (Bylyliderft] di, AZ @ik GyE bREclo[2.2.1]heptan-2-one (0.474 g) as a yellow solid.
MS (EI): 304.1 (M").

Step CJ: (1S,8R)-5-(2,5-Difluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene

This material was obtained in analogy to example 1 steps C] from (1S,4R)-3-[2-(2,5-
difluoro-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-bicyclo[2.2.1]heptan-2-one (0.2
g) and hydrazine monohydrate (0.164 g) to give (1S,8R)-5-(2,5-difluoro-phenyl)-1,11,11-
trimethyl—3,4—diaza—tricyclo[6.2.1.02’7]undeca—2,4,6—triene (0.063 g) as an off-white solid.
MS (EI): 300.2 (M").
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6.2.1.02J Jundeca-2,4,6-triene This material was
obtai ned in analogy to exanple 1 steps C] from

W@ b@®7463528- [ 2-[ | - (4- PCT/EP2006/063533

chloro-phenyl)-cyclobutyl]sz-oxo-eth-(E)-yIidene]
-1,7,7-trimethyl -bicyclo [2.2.1] heptan- 2-one (0.33

g%@?@l%)zﬁ%dE iaa(g%f%ﬂ o?@%ﬁéﬁ;ﬁ}ﬁ %C@ C;ﬁn gﬁ% %f(%yY%H pyrazol-4-yl)-34-

dinzaiticydlo[6r2 W&t hyidega-ATaBdzaiene i cycl o [6 2.
1.02' 7] undeca-2,4,6-triene (0.033 g) as an off-white

s@h d: [ M5 BLOLphcAF25-ploplyMH-p )-2dhiyl]-phosphonic acid dimethyl
gs-tgrdarr[antan ; I:I, ? I/)éidyt!t\&(!e[tra ydrog nnol]l%eOS%OenﬁC,%ﬁl methy

2-[ 2- Addamant an- 1 -yl - 2- oxo-et h- (E) -yl i dene] - cycl ohexano
Meis Tindteridiatae bb@aincdas andid g toedarn plednadpodlyfrdm leRlamiyl 6-ptopyl-1H-

é%rggolgh cfaﬁ?or)r(}yﬁce Q(‘g(?%nlge%g:é &5 éi at%l ragt)ﬁ I- Sﬁ&}éh?mﬁ Igg 8%18&'hy1 ester (4.8

gyl gy‘{‘ee[)Zarm) 2- (E-pljcr(yﬂré Q@p%lf@—)pytagolg{lvb ethyl]-phosphonic acid dimethyl

d - | oh
PP SR Sl
é 212,

Mt
el 157 i 35k e kg P RSPy a0l 43D eth-
it g@ideat]-wWegclsoai| ngdan-2-@ral ogy to exanple 4 steps (]
from2-[2- adarrant an-1| -yl -

ﬁ]ﬁg)ﬁ?aftgrtiaq Wak b AP Ed 516K AREX S{éqns?ep( %] %r%mgé—o%r)]—%—(l—phenyl—&
yarazine "ononydrat e ¢ 199 gy Pto gitve
Brogota il riryaiarol - 435{1) Sthﬁl;l Z)hSSMenmcamcﬂdlme(ﬂm nekl (Pet Yond3 TS4R)-1,7,7-

%}mgﬁyﬁblw&m mghéﬁxﬁea@@ rROR4D. 198! Hdo VB ({EAR)- 1288 Bnethyl-3-[2-

Qxq- (wﬁwl %prap- | Honsrel Ayl leth-g5) didsnelabigyglold, 26! Thepgan-2-one

0.3 ghy dyeiedvn 60l MB 78l (MH
(2 [2%(0 ggl(l phenyI@E%)tnfl(uoro)rret hyl - I H pyrazol - 4-yl

SO REEL aﬂet SRR SBT3
ﬁz:{moyCR}[@JZ hmde@-2(7) 3,5-triene
trifluoronethyl-1H pyrazol -4-yl)-ethyl]-phosphonic

@’ﬁis%eﬁéﬁ@mé( bb&ffefin & 1@ og-);alﬁ d 1 ste s C] from (1S,4R)-1,7,7-trimethyl-

exane- I one
2 [?zmesgoclzpleWbﬁmwwl Pwﬁ?%‘k&ﬂﬁe@th;@)wmw RIYFo[2.2.1]heptan-
4- OYIlSXQ ethe ( B)d Mtdrdﬁﬂ@hroﬁ)éﬁ Y@hRX8.089 @) (& 5@6133911)&1511&11 -trimethyl-

% ?mthﬁ%g }?}’35)9 Hfﬁyﬁ%ﬁ%gge‘%wrﬁ 48%3H§Fﬁ’%ll%qzib )ln c% 247)gb.5-triene

€0.@4r g hasdr lighe iyellood folam. M8 EIBT2LiI(AM )was obt ai ned in
anal ogy to exarrpl e 1 steps C] , w thout NaOwe

i, . .
AEBHRE o (BRI el st s \>:34‘!-91a2a-
yricyelol ¢.2) 05 P@I@W@] 7)C§A§-Itlbmanone (0.48 g) and

hydrazi ne nonohydrate (0.345 g) to give 3-(l-phenyl -

btep TA] uer ao®ietyi-1 HEmayT-320L 2-4xyled %pBori€heiakaen ICdt
nr?gl |]n[g G(10 1%%)19) as aﬁ%’gff \)/(vhlethgﬂ Phobpfloriet e

This material was obtained in analogy to example 1 step A] from 1-Methyl-1H-indole-3-
carboxylic acid methyl ester (0.7 g) and methyl-phosphonic acid dimethyl ester (0.908 g)
to give [2-(1-methyl- 1H-indol-3-yl)-2-0xo-ethyl]-phosphonic acid dimethyl ester (0.8 g)
as a light yellow liquid. MS (ESI): 282.0 (MH™).

Step BJ: (1S,4R)-1,7,7-Trimethyl-3-[2-(1-methyl-1H-indol-3-yl)-2-0x0-¢th-(E)-ylidene] -
bicyclo[2.2.1]heptan-2-one and (1S,4R)-1,7,7-Trimethyl-3-[2-(1-methyl-1H-indol-3-yl)-
2-ox0-cth-(Z)-ylidene]-bicyclo[2.2.1]heptan-2-one
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solid. M5 (El): 344.1 (M+) . Exanple 26:
3-[1-(4-Chl oro-phenyl)-cycl opropyl ]-5,6,7,8-tetrahydro

WO cooinadsene Step Al PCT/EP2006/063533

2-{2-[1-(4-Chl oro-phenyl)-&ycl opropyl ] -2- oxo-ethyl }-cy
cl ohex-2-enone I n analogy to exanple 1 step B] on

fnegn tl(%%g/q? ?Lamﬁé [1 %4](3:]‘:%% ? & Jﬂﬁgﬂ%' )1 ﬁ%@gfgﬁ)%lglﬁéé%?—gp—}oxo—ethyl]—
Bmﬁpbymb@hlétheﬂll\/l st i(0AO goanzl (dP, 4Rhér7e7 wirsebk ai ned
8@&0 [[2| 2, f]ﬂe&'ahél&% ABsON].2 g?ﬂ@r@@ﬁ@(ﬂythllle@ (% @thl %&rnﬁé’thyl 3-[2-

0. 097¢g 2 as a li
(]Epyethyl-gglgmd_@l éwﬁ)ﬂ -SKe }B}E)ryhden(% b1cyclo[2 2 1Theptan-2-one (0.098g),

Bgl{tlyeﬂdlw eh] a1 pARM | 7) 7-6yra ba g DPY( ] -nietByl 71HB- it d@il-3af1) drdXo-eth-

R REG HA ATEH Bt oo

wypdotpelppyl | - 2- oxo- et hyl } - cycl ohex- 2- enone (0.09 g)
and hydrazi ne m)nohydrate (0.078 g), without the NaOwe

%JeF@] ”ﬁ@tS@tlol 91 %@ﬂmle hyl-5-(1- methgl ujl indol-3-yl)-3,4-diaza-

E pro-p cycl opr opy
gicgcly| @24 8t Hurdasra  Oi hirdii§nse (0. 067 g) as an off-white
solid. M5 (ElI') : 274.2 (M). Exanple 27:

Bhisim {14ridPRla0 b Brapfea iy hilalGgyolo @ath le]1-sBopd CF ffmh 13480y 7 J=trimethyl-
S0 P i vk oegesiby 7 - videnel -bicyclo[ 22,1 heptan-2-one (0.07

22 ank bydtbiyt nompbydhex 0258 gnivethiont trealadjye tieaexautptoegite (1S,8R)-

g ,E %](r ﬁ&ﬁ#}lﬁf? Hﬁ;ﬁ}?@fl}—l 1nd0 OBILP 3,4- dlazza tricyclo[6.2.1. 0> ]undeca
(/0 étﬁyen?((b%’sg)r?@ﬁlwﬂn@ép ddﬂﬁéE %17é’s(t1\ér) (0. 653 g)

and cycl ohexane-1|, 2-dione (0.2 g) there was obtai ned

Bxdrdpleha( 4- C(*l'S‘S'R@ aoﬂle(my@mﬁyph@mitwclopzopyqpi qt hylt}mfemyl 34-

Iohex2 5 8@gsallght yel'l oW 0il . M5 (El)

dlag.'{ljglc( &&Eé) gtO ug eca~2,4,6-triene

3-[I-(4-Chl oro- phenyl )-cycl opropyl]-5,6,7,8-tetrahydro

Step A o{2 He(AF@hbromphenyatyclpsombl-aioxe cthyh}-phadpb gyictacid dimethyl
nmple 1 steps C from2-{2-[I-(4-chl orophenyl) -

cycl obutyl ] -2-oxo-ethyl }-cycl ohex-2-enone (0.07 g )

and hydrazi ne nonohydrate (0.0588 ? , W thout the
NAGvB aicialayarerbtaingdomginglogy to example I'step A] from 1-(4-chloro-phenyl)-

cﬂd 6%\% 96)%/11@ lﬁ@ﬂ)fﬂle)thﬁ)é@tle@@ Ep%lahd methyl- phosphonlc acid dimethyl
g%q:r (g ngte(% Eg?? ¥2 12§é§ g?({vlp eny) gﬁﬁpég&rgaf 0XO0- ealyﬁ} fM]ospﬁonlc acid

dinfc@h ettt (TazSogyens by loffphieinydi). M6S ES): 308 Ot Vi) dr o- SHeycl
oheptal[ c]pyridazine Step A

- I I
Sgb N0 2 L5 LAGRPTRLIM ORI Ay Sl e 2
fm@hﬁlxlmc@k([zitlr]hfmt%ﬂmt hyl - phenyl ) - et hyl ] -
phosphonlc acid dinethyl ester (0.296 g) and
mmblezsﬂapomem{ had® 6 {2- [1so4rt1hl1k% oft 9@&@ibmpy1] 2-
E)maf’ 0&1191 glme[tlzy? egter ((8j ZF}L? g) an d (@4 § trlmethyl
bicyclo[2.2. 1]heptane 2,3-dione (0.2 g) there was obtained (1S,4R)-3-[2-[1-(4-chloro-
phenyl)-cyclopropyl]-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-bicyclo[ 2.2.1]heptan-2-one
(0.334 g) as a yellow oil. MS (EI): 342.1 (M").

Step CJ: (15,8R)-5-[1-(4-Chloro-phenyl)-cyclopropyl]-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene

This material was obtained in analogy to example 1 steps C] from (1S,4R)-3-[2-[1-(4-
Chloro-phenyl)-cyclopropyl]-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-
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0X0-2-(2-trifluoronethyl-phenyl)-ethyl]-cycl ohept-2-en
one (0.03g) as a yellowoil. M5 (ElI): 296.1 (MH) Step

W@R007/003521 PCT/EP2006/063533

3-(2-Trifl uoronethyl - phenyls}-6, 7, 8, 9-t etrahydro-5H cyc
| ohept a[ c] pyridazine This material was obtained in

FRRUFE EAGTIBIELE f 8 PR Sl LAR Aol BER: AR oo
(](53.,8119 -@I 1 é‘ifrdhl)léWPhQn}ih)eCWbmmﬁb@]r afl & 1{-orio28ylyP.4-diizahout

Ir o*ﬁ&ﬁ'&é‘é& Qt4 6 h@en%'(l% 934 g) as an off-white solid. MS (EI): 338.2 (M™).
3- f1uoronet hyl'- phenyl) , 9-

2
et rahydro-5H-c¢ zZi (0.
E al? oS R S 5ghe %cwfo gl Bt
8&&&tﬁémEM6Qﬂmfhhﬁnahxzﬁ6&ﬁtﬂduoronethyl | H pyr azol -
yl]1-6,7,8,9- tetrahydro-5H cycl ohepta[c] pyri dazi ne

SF 0 B A8 lord P TR P SR LRSS ety

efetl ogy to exanple 1 step B] on reaction of
{2-[1-(4-chl oro-phenyl)-5- trifluoronethyl-

|"I'ﬂ'1§1¥15@¥191| wik dbltxlmedzm%ﬁl'o RydnpRos E’c@]?[é\ﬂ Groffl ‘é4 chloro -phenyl)-
ter 0.,334 qr n? & cl oh ne

f@r%ué%/negqqg gldé)gﬁt]ay gelgr (5493 g) an met y phosphonlc acid dimethyl

asto{rZﬁ[Ob? gﬂmgib@{zo[ Iptechibo- ﬁhdnlyl)fdyalob@uyqtlxysko kttypypragpidnic acid

b0 B85 PSSk af s NGB iSRRG Rl 3y %ﬁ%a

Chloro pheny”- S- trlfluoronethyl | H pyrazol - yl
Jeep Bl il B4Ry-dr [@- [ 15(4-Chlor ohbptyd)-ejcypuid k21 oxe- erlttn(E) -ylidene]-1,7,7-

Hﬁﬁ&hg@lﬁy@oﬁz@bﬁ] #ﬁ%{jz'({heanm ogy to exanple 1 steps C]

fromfI | or ophenyl)

h | hyl } - h
grpér{a'éo%ﬁg %ga'%e%éte@)B ?qﬁg%%%y in;e ﬁﬁ‘ﬁ’éﬁyg& ag@i}ypgé.%@utyﬂ-%
w})]ol et\rMy{}ttﬂM)tsn l’lid”tﬁc Wdthﬁ%&tﬁ?{]&élw_ g)lca&gl(ws,m) [117_7(—1_4='rrrllethy1—
BRvgb R el ot MO RTRSRY s TP FESeRES 18- -chloro-

pli)e@l)?(g')slobst}@ 2-ogtrtetla tIomylideint] - 1,KB- tEIESH) yl- bd§dlol 2.2 MHkeptan-2-one
i|§%%'§h o%%mBWéﬁ§ Gﬂ%3g%%é%§ff 6,7,8,9-tetrahydro

c oh { P%E ri dazine Step A
§te{> i) 1S(8 ¢hilo éh)éwﬂl)m%ye%m%ﬂyﬂ]l12‘1&&1616@1%3&3% digga-
ghgbiep. 2. 208N ondch 2 20ali@gy to exanple 1 step B] on
reaction of {2-[I- (4 chl or o- phenyl ) - cycl opr opyl ] - 2-

G SN tiaf DRBE T oGl ChTBALY gy 53 bk FSRPs-12-11-4-
chloro-phenyl)- Cyclobutyl] -2-0x0-cth- (E) -ylidene]- 17 ,7-trimethyl-bicyclo[2.2.1]heptan-
2-one (0.33 g) and hydrazine monohydrate (0.231 g) to give (1S,8R)-5-[1-(4-Chloro-
phenyl)-cyclobutyl]-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0* Jundeca-2,4,6-triene
(0.033 g) as an off-white solid. MS (EI): 352.1 (M").

Example 24: 3-Adamantan-1-yl-5,6,7,8-tetrahydro-cinnoline
Step A]: 2-[2- Adamantan-1-yl-2-oxo-eth-(E)-ylidene]-cyclohexanone

This material was obtained in analogy to example 1 step B] from 2-adamantan-1-yl-2-
oxo-ethyl)-phosphonic acid dimethyl ester (0.894 g) and cyclohexane-1,2-dione (0.35 g) to
give 2-[2-adamantan- 1-yl-2-oxo-eth-(E)-ylidene]-cyclohexanone (0.173 g) as a light
yellow amorphous solid. MS (EI): 272.3 (M™").
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t here was obt ai ned
2-{2-[1-(4-Chl oro-phenyl)-cycl opropyl ] -2-oxo-ethyl }-cy

w@b@hieps22- enone (0.157 g) as a yellow oil. MTT/ES0)N6/063533

304.2.0 (M+) Step B] : 55
3-[l-(4-Chl oro-phenyl)-cycl opropyl]-6,7,8,9-tetrahydro

s%{;@ﬁ. ] aaa@t[anqlg%v%%ﬁ%dw ﬁmgﬁaeer. al was

q f
{2-[1-(4-chl orophenyl) bs G from
Téb@mqée @éwa]s ottamedi@ﬂlha}ogy toyaipplepsteps & ofiem( &-[34dgnantan-1-yl-
ango gy lﬂ%nBPBﬁMkzﬁio%e((@ 15165 a8 hyéﬂ'ahlﬂ@ WoroRSdNRME 19 ¢) to

e t%twmn 5356, 5 cgieh aiiparor SR L) O b pyflptgamorphous
%Rgfhﬁﬂggggg%g(gﬁ)an off-white solid. M5 (ElI): 298.2

Bidihifp 45! o8 or PRSI oGl QRUIYL] G Tan NSV A yaro-

ept a azine
oinfiplifi¢ - ( 4- Chl or o- phenyl) cycl obutyl ] -2-oxo-ethyl}-cyc
| ohept-2-enone In analogy to exanple 1 step B] on

51%99411 211[12 @ixooi (1- Eh&ﬂy‘l 64tr1ﬂhbﬂfn%tﬁﬂeﬂ¥ oYraGyicA- 8@1&]YJ(E;—§ﬁdene]—
- et phosphoni'c acid di nethyl eSter (0.317 g
%%@ﬁeptane | ,2-dione (0.631 g) there was
obtalned

Zhi2mplerigdwashdbodinedpineinyloly ayedaoipld ¥ bibp Bt Gxor [ dwd-2- t3ypbenyl-5-
%@%@6%@1&?g{igpﬁk%oﬂﬁﬁyl)%th?ﬁ-p%owo'n%"‘éc?d bimdMR1 &3 do646 ¢) and
@ycldhegancch? dianedAdry Ity givy 2 [Buoyd-] 1-ehanyd S9riflapramsthiylolH-pyrazol-
15 Y&h QE?%E@&neﬂcy&éfHéxQﬁ@ﬂert@ sbh éfaﬂiﬁﬁ{t'yélho%ﬁ MBiasHeshs 1 ().

anal ogy to exanple teps

[ 4- chl qr ophenyl
ésf/‘é %b%f @ Phemyl; 3x%1%@9mm%thﬂy%i e SyBmhéd Sletrgpgrgypinnoline
and hydrazi ne nonohydrate (0.059 g), w thout the NaOwe
ThBai areidl wak obgined iBafdlogydockiraple-1penyl]) without NaOMe treatment,

I I - - h
fid CB5H0 2t ot S AR T RN TR PLELY e -
¢yvlohcxareng nht48 g32and hydrazine monohydrate (0.345 g) to give 3-(1-phenyl-5-
§1ffu$)rgﬁ1% Iﬁ ﬂ Ao)- H%ﬁ)oggt7r®4ehﬁﬂ§d}¥|dntﬁ)ll¥le§® 934 S L ARVA: white

c | pyri dazine Step
‘ﬁ“k@q bﬁ fluoronethyl phenyl) 2- 0x0- et hyl ]
- phosphoni c aC|d di met hyl ester This material was
Bhimpleed: i n ANB(HGYIdro-pheaniplcecldp®pel-34,7 Briemmhydro-cinnoline
5-fluoro-2- trifluoronmethyl-benzoic acid nethyl ester

ét%p (A? :92—%— [ ?—?Q— dfl%rlayﬂ}feﬁ 919—5098881'0% yl"]'l—g— (gxoq é:tﬂ?lt}—%élohex— 2-enone

In analogy to example 1 step B] on reaction of {2-[1-(4-chloro-phenyl)-cyclopropyl]-2-
oxo-ethyl}-phosphonic acid dimethyl ester (0.594 g) and cyclohexane-1,2-dione (0.2 g)
there was obtained 2-{2-[ 1-(4-Chloro-phenyl)-cyclopropyl]-2-oxo-ethyl }-cyclohex-2-
enone (0.097g) as a light yellow oil. MS (EI): 388.1 (M")

Step BJ: 3-[1-(4-Chloro-phenyl)-cyclopropyl]-5,6,7,8-tetrahydro-cinnoline

This material was obtained in analogy to example 1 steps C] from 2-{2-[ 1-(4-chloro-
phenyl)-cyclopropyl]-2-oxo-ethyl }-cyclohex-2-enone (0.09 g) and hydrazine monohydrate
(0.078 g), without the NaOMe treatment, to give 3-[1-(4-chloro-phenyl)-cyclopropyl]-
5,6,7,8-tetrahydro-cinnoline (0.067 g) as an off-white solid. MS (EI): 274.2 (M").

Example 27: 3-[1-(4-Chloro-phenyl)-cyclobutyl]-5,6,7,8-tetrahydro-cinnoline
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ester (4.087 g) to give
[2-(5-fluoro-2-trifluoronethyl-phenyl)-2-o0xo0-ethyl]

wo pivospdsoni ¢ aci d di met hyl ester (5.418 g) as BCT/EBIW6/063533

yellow oi | that was used wsthout further purification
|n the next step. M5 (ESI): 314.9 (M#) . Step B:

SR ARSI RSP

reactlon of §5 fl uoro-2- trlfluoronethyl phe

n
waétgwp ]Bxanp:mg preorR] ongerdiogiorelZy H(4edierp- mnslg@yglybutyl] 2-

gl P eadid dmektRy1Rsted 0263) Eﬁl@r@d\ﬁﬁ&(aﬁ@h@ aede (0.2 ¢
é;%qz%tlugec{ gr{éﬁir(%%lhggé %g?rtlb égtylﬁ)\% %ogéﬁwgcy%ﬂ%ex 2-enone

AUg781g) (abtr Yighot weflo®]oil. MS (EI): 303 (MH™)
3-(5-Fluoro-2-trifluoromethyl-phenyl)-6,7,8,9-tetrahyd

S8 BICYEH-PReRlcR oikn ACLAGRLAG T P& TRHE R clfiB1inc
2-[ 2- Fi 2-
Thisen iono s RptasHangrglon: oxearaployl Sens Bl bagt (2l efbrtoro-

Rerl38)- %o@ﬁ@uhy %&@%ﬂ{w} SRRARY Qfe?lfoﬁ]g I((@ 025 &l hyWd-BRYhonohydrate
&6%&8@,(\61;.1%{1}%;@ r%ﬁé]}({p\trea rlm\alnet to ?fe 3- 1o(r4oC%10r0 -phenyl)-cyclopropyl]-

3577;8-edurahiytdrdiniiine yo.0ohgpdsah oipywhite eidn M S (BE10288.9 \ VES.
a Ilght yell ow solid. M5 (El): 310.1 (M+) . Exanple

EraeleSs. [ (G TESrm AT BT PP SSBRE A1 1 py
eycrdicptplglpyridazine
[,I1,11-trimethyl-3,4-diazatricyclo[6.2.1.0 2J

carR0%d-23¢2rrifhl S D:ethyl lohept-2-
%%ﬁ?F EOR 2 %hsﬁif*?e@t%a;:owew <Pl S7asol -

2- 0oxo0- et hyl } osphonj c id dj est
RN D el U e R Rt A @abpizqnﬂ) -ethyll-
pr@phbric4eitll dimedypdseny.29Gg) and Cycloheptane—1,2 dione (0.252 g) - synthesis
i fl. - | Hs zQl. e+d-ca G acil .
LG MO P B4 970 6RO g b 2.2
ext-@r(2(tgflgodnpthtl@hgiylg-ethyl]-cyclohept-2-enone (0.03g) as a yellow oil. MS
géb[jg6Qngﬁqpro phenyl )-5-trifl uoromethyl -1 Hpyrazol -
oxo-'et hyl } - phosphoni ¢ acid di net hyl ester
6 635 a t hat s _used. wi t hout
t&P et ?)p'ufrlﬁflpr@é%qqgﬂ wanmﬁ %%Qtte%%la@a oNE-pelgheptasgpyridazine
(M#) . Step B: (IS, 4R) - 3- -
This4n dtkrddl ovap bBnajdc)l 4b atialo gyl tD@lXﬁﬂplehySJteps ICH- foyimhelz [3-o ko-24 (R-
G RRER oo 2yl iohspt grenons (998 9 apdhygdraginesmonghydrate
(Im(i)l:ﬁ gravishow thee Od/bt tawm@dnu no ghval bRttt cemablyephenyl)-6,7,8.9-
(ﬁb - %fcrge &Fi[cﬂp@nﬁéﬂ&r (;W (ﬁb%ﬂﬁé ) Il%ht brown 011 MS (ESI) 293.2

fluoro ['H pyrazo xo-eth phosph
@Hﬂb acid dinethyl ester (0.4 and
(1S, 4R) -1 ,7,7-trimethyl - blcyclo[z 2. 1] hept ane- 2, 3-di on
Bx4{pl¢ 25: Q) 3—@1—Qﬁi—@ldrb%héﬁ}’lﬁ3=triﬂu0r0methyl—1H—pyrazol—4—y1]—6,7,8,9—

tetrahydro-SH-cyclohepta[c]pyridazine

Step A: 2-{2-[1-(4-Chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-2-oxo-ethyl }-

cyclohept-2-enone

In analogy to example 1 step BJ] on reaction of {2-[1-(4-chloro-phenyl)-5-
trifluoromethyl- 1H-pyrazol-4-yl]-2-oxo-ethyl }-phosphonic acid dimethyl ester (0.334 g)
and cycloheptane-1,2-dione (0.2 g) there was obtained 2-{2-[ 1-(4-chloro-phenyl)-5-
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{2-[1-(4-fluoro-phenyl)-5-trifluoronethyl-|H pyrazol -4
-yl]-2-oxo-eth-(E)-ylidene}- 1,7,7-

wo poom®ddsyl - bi cycl o[ 2. 2. 1] hept an- 2-one (0. 082 gPCHEPA06/063533

yellow oil. M5 (ESI): 420.27(MH#) . Step (:
(1S, 8R) -5-[1-(4-Huoro-phenyl) - 5-trif|uororrethy|-||—|—pyr

Bt L SR Bl
patida Ve @iy 3P OéMahpI e 1 steps C] from

(1S, 4R)-3-{2-[1 -

fsdey@r] 03 Eﬂ%cmdh)lor'é ﬁHehgld') Mfm@%m&myﬁmwm 4411¥4.7,8 D= @ ahydro-

dene}
glfl,%lp W@I%‘P? 2. 1] hept an-2-one (0.082 g) and
hydrazine nonohydrate (0.049 g) to give

ThiS,n8dRridd wak obhindd an an Pbgnylekarbplerli stidpu ] dromb Dy [2-| Hpytiloro-

?ﬁ&lﬁ(e)t%}’xllﬁ%!ramé&l iﬁrl‘l) Zé)ll—él[)g].—%—.oi;.otf:t]})\r]l}—Cyclohept—Z—enone (0.03 g) and
pmrdenan@@@ly@a@wm%rgé with @2 sheyNa@¥ledrepenegwie give B-[1-(4-
Bﬁoﬁo’fé'mén 1)451?mf§ho(rMﬁéﬂ1 I 1@%%920? 4%%1} 6,7.8.9-tetrahydro-SH.-

| azatr
Selinep, atc]myredazmp]@@é@aas 3 (ght- Bl g1 @?i%(@lbé%ﬂ Y
(2- Cycl opropyl - 2- oxo- et hyl ) - phosphoni ¢ aci d di net hyl

Esarﬁplem s i Br4-ahlorephehyirchaopiopya el 9.9yt th yelxspi-e
B l] L é/cl opr opanecar boxyl i c acid met hyl
gécoéle iy ?azrhd net hyl - phosphonl c acid dinethyl

ester (9.914 %%) to give -

Bigp o Bbil-(oCbkise eyl cpiens phhPonaci bylieysbalisgl-2-cnone
ester (1.546 g) as a colourless liquid. M5 (ESI):

19 ol dy Vbtexam p1St 8RpB] on reaction of {2- [lé(é chloro-phen 1) cyclogropyl] -2-

1'&981%3 w%*&géw%fﬂ(gd@%ﬂz A 3?9?%% thidene

FIotRpEeT L-ighe (0631 ¢
ﬂi&teﬂWﬁkﬁ(ﬂ)talﬁedﬂﬂE{QQg-)(4i(ﬂll@oapl’£ﬂn§?l)icy61bpﬂ)p@]] J-ourethyl }-cyclohept-2-

AR08 hR o %WE’&P pogs @W ) ot byl bi cycl Q[V'

2.2.1] hept ane- 2, 3-di one ( g) gi ve
fles BAR)-1 B44- thlmomhpnﬁw}/d@r@mﬂ @ﬂhS ?Ee)trthydmﬂé] |,

5};01({}‘1%{3%] pllld:a)éﬁ}eo[z 2. 1] heptan-2-one (0.315 g) as a
vellow oit? NS (El): 232.1 (M) . Step Q :

ﬂzﬁér?gerza?yvaeoét?lﬁ{eﬁﬁ%lé%%om%ca%ﬁknﬁ%ﬁa - R Pt aoro-
ygbéyalorpm;byn]nz aﬁ@Jeﬂgfy} d}@loﬁ&@m}gtﬁ}%ﬂe 80.e98) £old Hydearine
%%b@ﬁfﬁ Shio YR aBLP BN Rieiin Sloghd S35 spoggephenyd-

hy;cﬂ]mszp)rh]%ﬂlﬁrﬁatwldhadre—f(fﬂ.csﬂeh@)a[th)ygdmne (0.097 g) as an off-white
(1S, B iy o¥ghoRopY! -1, 1T, 11 -trimethyl -3, 4-

Example 31: 3-[1-(4-Chloro-phenyl)-cyclobutyl]-6,7,8,9-tetrahydro-5H-
cyclohepta[c]pyridazine

Step A: 2-{2-[1-(4-Chloro-phenyl)-cyclobutyl]-2-oxo-ethyl }-cyclohept-2-enone

In analogy to example 1 step B] on reaction of of {2-[1-(4-chloro-phenyl)-cyclobutyl]-2-
oxo-ethyl}-phosphonic acid dimethyl ester (0.317 g) and cycloheptane-1,2-dione (0.631 g)

there was obtained 2-{2-[ 1-(4-chloro-phenyl)-cyclobutyl]-2-oxo0-ethyl }-cyclohept-2-enone
(0.086 g) as a yellow oil. MS (ESI): 317.2 (MH")
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di aza-tricyclo[6.2.1.0 2J Jundeca-2(7),3,5-triene
(0.168 g) as a white solid. Ms (EI): 228.2 (M) .

wWE@TPb33285: PCT/EP2006/063533

3, 4-Di cycl opropyl - 6- (5-net 15§1 - | - phenyl - | H pyr azol - 4-yl
) - pyridazine Step A (Eor 2)-

PEf B SLE1 PR el R o-stt

W&’@I@btaﬁ(ﬂpmdazmeanal ogy to exanple 1 step B] from
[2-(5-Methyl -1 -phenyl | H

’gl;[{s?é%%ﬁ X\)sé.% l)bt%nfé&@n ﬁﬁzﬁ&éﬂ toRRABPIRANG s @Y Floi JTEL (Y[ 4-chloro-

iy rqyﬁ%ﬁw i@ﬁ% ﬁ@bﬂ} clphene2-co0n @G5 2 prépudiatingn
aeaohdrag (0059 g), kelhdet the$§/ﬂ®Me t@@m&mn to @dve 34942;chlab- phenyl)

el 8. e STRGY G ABEGRALA TR s g o
S @): éleYMal line off-white solid. M5 (ESI): 321.1
(M+) - and the other double bond isoner, isolated by

BRIRPRBEOIT aphlys. ?&&SQ%rffl‘ﬂb%m&ﬁWh%% 6(,?‘@ 9Qe@hi\irb SH-

TLC ‘anal ysi s);:

eyclohep g lpyHfl e opy| - 4- (5- met hyl - | phenyl -

| H pyrazol - 4-yl)-but-2-ene-1,4-dione (0.053 g). M

StE@lA)] [ 23&LEhofdv-irifluGoafetiB]-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl
- Di cycl opropyl - 6- (5-net hyl - 1-phenyl -

%EE pyrazol -4-yl) - pyr| dazine This material was obtai ned

in anal ogy to exanple 1 steps (] wi t hout treatnment

viihishmpigOMeyasfabtam¢dEnginalpey to example 1 step A] from 5-fluoro-2-

|
ﬁﬁﬁlg%%%%})@@&ﬁ@% acﬂi rﬁéthmééﬁgy k3.639 dghﬁ'ﬁ%etgyllgho sphonlc a01d dimethyl

yl
PYHA084L) gy )Bi} (%@69@ > tlaﬂ!amﬁw}b}iwﬁén%%}%?cﬁﬂ@ﬂbphoSPhOHlC
ﬁ(ﬁd aﬁﬁetﬁﬁ'l cbter O ¥ ¢) as a light yellow oil that was used without further purification

PG &fs?@ébngééggﬁﬁcryst e of fwnite

sol id. Ms (ESI): 316.9 (MH#) . Exanple 36:
31;614BD!20BQC1SGElﬂlony12=tﬁﬂ(l@mmﬂﬂfylmmcmﬂbﬂ’fwcb-qm]hﬂhWCﬂOWt-QﬁfaDne
ine Step A: (Z/E)-

in gna%g‘jr}fg Ie?ﬂﬁﬁ@ﬂlsfefi li]%ntlreéécti!OHQ)rf ‘P@‘?S tPM'or(pQQHﬁhéro%hﬁ pﬁenyl) 2-

di one terial was tained in
ﬁt@yg p_po§plg§11cBT01ql fhérlaﬁtlzy &xist 6. §9§ g) and Cycloheptane 1 g dlone 02¢g

tHekef dvmmm&d]yi[wb&méka 2atifyblonieg pheniis-2askiocethyl]-cyclohept-2-

85 R RV Bk ) o give

(Z/ E)-1,2-dicycl opropyl-4-(2-trifluoronethyl-phenyl)-b
StteP Z] ehé5 JFlubrai2emglupr@dBylepheasl) &, 78, & tetPal3ldo-fxt ur e

[ : anal ysis), crystalline light yellow
Iﬁ&gf)ﬁkgg{%%[ 308.2 Step B] :
4-Di cycl opropyl -6-(2-trifluoronethyl -phenyl)-pyridaz
?Fh@ M eraal pap @P‘iamedmgn%gyépﬁéﬁnph 1aﬁtﬁéaSSgyfrt>la ?)e@épfbwao 2-

atfﬁmoﬁetﬂaP Phdnéd) B-vke-2thi] C@@loﬁ@ﬁtcﬁlmﬁone (o 07 g) and hydrazine

érpﬁe%t@?égb&ﬁ@yﬁ@&%gﬁeatmmt to glve gl(gr}?uo Q- 28

trlﬂuoromethyl phenyl)-6,7,8,9-tetrahydro-SH-cyclohepta[ c]pyridazine (0.058 g) as a light
yellow solid. MS (EI): 310.1 (M™).

Example 33: (1S,8R)-5-[1-(4-Fluoro-phenyl)-5-trifluoromethyl-1H-pyrazol-4-yl]-
1,11,11-trimethyl-3,4-diazatricyclo[6.2.1.0>"Jundeca-2(7),3,5-triene

Step Al: {2-[1-(4-Fluoro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-2-oxo-ethyl }-
phosphonic acid dimethyl ester
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and hydrazi ne nonohydrate (0.455 g) to give
3, 4-dicycl opropyl -6-(2-trifluoronethyl phenyl) -

w@yoordessene (0.049 g) as an off-white crystal | PEIEEP2006/063533

solid. M5 (ESI): 305.1 (MH8Y) . Exanple 37:
6-[1-(4-Chloro-phenyl)-cyclopropyl] -3, 4-di cycl opropyl -
%E%@%*l%f\g)ﬁ_%&%@&ﬁ@ﬂ igl%%?oggﬁ(% %X)%/l ple 1 step A] from 1-(4-fluoro-phenyl)-5-
triflupr eyl olf rrypariolebdrcardorylis-acttl, edhyl gbtein@.Orpi an drraetbyl i osphonic
%\ﬁé d%étﬁ&l%@t@r 3192%@&9 %%ret{@ [F’E@@R'o?o Sn&ty®Rs-Blind dr8Methyl- 1H-

[ Ior
AT By 3o B P HOPICHSSLISHI S sk 6.5 sy lght brown ol
gsit 8hs (824494 08) fidi@r pudfication in the next step. MS (ESI): 381.1 (MH").
di cycl opropyl - et hane-1, 2-dione (0.18 g) to give

| E) - 4clbs G4»chl gra-
o6 o567 IT A BREADrS iluosmpoy nypaggl 1200
¢10- 3DG/ligynegsl, a7-mimeth3]- bicpelak2d. Hh¢pesdradicng t o NVR

anal ysis), crystalline light yellow solid. M5 (ESI):

P -rfarHi@ RvaBbbtained in analogy to example 1 st B] from {|2 [1- (4 ﬂuoro -phenyl)-
I CyCl Op

p eny CyC 0 |
awﬂwnwmﬂ&pwaw# JSctonrehyl -3, & drey SeRIRREer (04 9
@ﬁ@ M3 4R) 11, BV eiamefhyl-Bick 1o/ 2. Naehant-2eadigBe 0.1 T3 © give (1S,4R)-3-

ﬁhﬁgércq Q}éﬁnaw, 8@0@“6”% 11§[y°' %’L%e&ff(é 030 gth-4)eylidenc}-1,7.7-

mmd:thylebld;@slxdﬂab]fmemhmﬁe)nea6@8213gj e iyel® wioih Ay dliﬁt @20.2 (MH").
(0 477 g) to give 6-[I-

I
(?g‘%Rg}engl ta- Fﬁ%?ﬁﬂé@@%ﬁ%ﬁu(ﬁoﬁfﬁgﬁg 1@%39%1 APYf-hd1,11-
‘(rEgﬁ;lyl %{ﬁla{zpquydo[@b ﬂlénq;;g 2(7),3,5-triene
6-[1-(4-Chl oro-phenyl)-cycl obutyl]-3, 4-dicycl opropyl -p

YhisGhaderg wab Gﬁtaﬁsedﬁiéﬁlog‘ytb example 1 steps C] from (1S,4R)-3-{2-[1-(4-

by ey s BB eV E LI aR oL 4 4110 g ot B -videns 177

wasetbplt mryvda 2i2nl | herahrogyorteo( (082 laed hyditaeipe Bjonohgdnate (0.049 g) to

%%e [(H%Q{Q i{[‘l%&%&&?{‘%}l%\/l) Suiflyoromethyl 1FL-pyraol 411-1,11,11-
érsm@thyl(m graigicydold Z_L ) dimltd,f:éa éb’/r)e}»irtr@tnnéﬁ@% ), P-adicBow solid. MS

?QH}&.@ (Lg{ ive a mxture
ZIE)-4-[1-(4-chl oro-phenyl)-cycl obutyl]-1I,

ro as Z/ E
Bt 2y¢1§§§ééza?h¢3°1ir8pmhmﬂmé %1493@&%& yel | ow
&odybhb[6 w&so&ﬁ&nalecamm A5-Gtier B]
6-[1-(4-Chloro-phenyl)-cycl obutyl]-3, 4- d|cyclopropyl-p

St e R T R S

gﬁ(E -4-1 | -(4- Chloro phenyl ) -cycl obuty I%
ipmaicEjlovassbipyed Bunalp e ecxampie Hplehey (rogecygloppyanecarboxylic

g%aggeg@yl @ﬁ&qmmgacanab@étﬁ}l P EE 2Ad BEnARNRBKE(RI & o) to give (2-

Wl %W Pgﬁcg}?hz%‘t& 4719 dimesd PGl TodP ghgt )Py iawid.
MS‘(@SI)OJQSZ@(MH as a white crystalline solid. M5 (ESI):
325.1 (MH) .

Step B: (1S,4R)-3-[2-Cyclopropyl-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-
bicyclo[2.2.1]heptan-2-one

This material was obtained in analogy to example 1 step B] from (2-cyclopropyl-2-oxo-
ethyl)-phosphonic acid dimethyl ester (0.416 g) and (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione (0.3 g) to give (1S,4R)-3-[2-cyclopropyl-2-o0xo0-eth-(E)-



10

15

20

25

30

Exanmpl e 39: (I SR 8RS)-5-(5-Methyl- 1-phenyl -
| H pyrazol -4-yl)-3,4-diazatricyclo[ 6.2.1.0 2J

wO vdeeE22(7), 3,5-triene Step A PCT/EP2006/063533

(I SR, 4RS) - 3-[ 2- (5- Met hyl - ®éphenyl -
| H pyrazol - 4-yl)-2-oxo-eth-(E)-ylidene] -

PARHE. P02 Al ARANR: 0RcHea MR RSP 8. QB Sl e

B32.¥ @/Iniet hyI | phenyl -
| H pyrazol - 4-yl ) - 2- oxo- et hyl ] - phosphoni c acid di net hyl
((1@ SRG G- Q}cl@;ﬁ@PQL EYEl Ridméhil B, @Rﬁﬁﬁfirl@yc%[@ DONE*"Jundeca-

é&é? 2 ‘preparation described by der ‘et
stf}eP%bu gs Ann. Chem, 593, 1955 1, 17 - to gi ve
(I SR, 4RS) - 3-[ 2- ( 5- et hyl - - phenyl -1 Hpyr azol -
Thign) at@iad xas eblaincl)in whilogneexinhpledl sofp (7. pinepS.4R)-3-[An

_ . Y. 307 Bl
%cg%’réé%ﬁ%@?@p%g{-ﬁ)g}bé’n"gl%gfrﬁé%%g&?%)cyd&%.ﬁh?ﬂtﬁ&-z-clnfa 03 9)
fubd pydrevid menghydr@e 4037 hzbiors 6y(d8R)-6-clopwpab L 11,1 1-trimethyl-34-
lﬁé%j 843842, 1@2§|uﬁﬁéc§ I3?7)-'3“5 %rlé'ﬁ%t @r1'6§%,) H‘@aswﬂft’ &iaesd (En): 228.2

al ogy to exanple steps C, withou treat ment,
fMo>m (1 SR, 4RS) - 3- [2 (5-Methyl - 1-phenyl -
| H pyrazol - 4-yl)-2-oxo-eth-(E)-ylidene] -

Bkawplesp2. 2. 3,}Hmbjimpr8pﬂlife(i thellhy1-g)ptaengll- iy dryaziond-yl)-pyridazine
nonohydrate (0.245 to give

O e FITR PAA A e

(8-08% g) as a white crystalline solid. M5 (ESI) :
303. 1 (M#). Exanple 40:

(rhﬁ%a%&@l Was 68raﬂ£{eufu|1 B4 U&xﬁmpiaqryép) BP 16 /&@@Maﬁwq phenyl-

2
ARl Aiady 5 9k SN bDbophOE P PEHal AT LB ASHDI ek
ﬁig%fﬂ@ﬁlebyl dvhanect, @{di?on% (m]zhs gi-aprepar@tien IJSUOS(]hHgt(EI |Kaldewr:5$nth
al ne 0g
ShRAIE S 72 Pl 6 TR 2t ng B Byt 1
pyiaeblel- yit@{biuyIZ @stlet-d{ode50.373 k) andcrystalline off-white solid. MS (ESI):

%P% Fl%g{ \% ti'%" %Pfgr @Bl‘?ﬁl% % diBRkr (1Q)lgcetgi)y El?roglaY@graﬂﬂ':y Afess polar

@qmpw@i b%?é@rhiwg-tsﬂamryab@ﬁhﬂm@hé] 2-gicyglepiop2l-4 (A edhl-1-

820392-@)-bas 22nyal4-@Wn 8 L5 (MeS JESTR 2411 (Bt'gp
2%3&8RS) %)(2 Tr |an uor orremljvg)henya) I% 4- |(azZ

ﬁfﬁ?iﬂﬁ %? gl e PR LB e adakir £ Wdan

wi t hout NaOwe treat nent,
This material was obtained in analo gy to example 1 steps C], without treatment with

NaOMe, from (E or Z)-1,2-dicyclopropyl-4-(5-methyl-1-phenyl-1H-pyrazol-4-yl)-but-2-
ene-1,4-dione - 0.17 g, main isomer of step B] above - and hydrazine monohydrate (0.266
g) to give 3,4-dicyclopropyl-6-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)-pyridazine (0.12 g)
as a crystalline off-white solid. MS (ESI): 316.9 (MH").

Example 36: 3,4-Dicyclopropyl-6-(2-trifluoromethyl-phenyl)-pyridazine
Step A: (Z/E)-1,2-Dicyclopropyl-4-(2-trifluoromethyl-phenyl)-but-2-ene- 1,4-dione

This material was obtained in analogy to example 1 step B] from 2-oxo0-2-(2-
trifluoromethyl-phenyl)-ethyl]-phosphonic acid dimethyl ester (0.462 g) and 1,2-
dicyclopropyl-ethane-1,2-dione (0.18 g) to give (Z/E)-1,2-dicyclopropyl-4-(2-
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from (E or
Z)- (I SR, 4RS) - 3-[ 2- Ox0-2-(2-tri fl uoronet hyl -phenyl)-eth

w@ koodeosskt bi cycl o] 2. 2. 1] hept an- 2-one (0. 39 g) PEmEP2006/063533

hydr azi ne nonohydrate (0.668 g) to give
(1 SR, 8RS) -5-(2-Tri fl uoronet hyl - phenyl) -3, 4-di aza-

' T d T hirdcS I-9A! " .
ggﬂu?ﬁg#gtﬁglg%ﬁygwﬁléh jmg{kﬂ/gﬁ%e ()02§ 3 Og) Z'Its %W_?%i/q n%%tu% (according
BulMRsgiadysisof crysielline bghtacBow solish Rtk BES.BPLC, usi ng

a chiral colum, Chiral Cel OD, with 95%
B@ﬁ@@b]ﬁ@ﬁ[@?@ﬁ}@% ri%thﬁﬁﬁethﬁ%&ﬁan&l')‘%ﬁM@m@ ationers

separated, in optically pure orm Exanmp

&B%%Q%%ﬂlaai“%gi) %Eg]tf ﬁllé Ig{i%%y 12 exampfe r s?ep%C1 (Bro @E}/q oglxyclopropyl

2P 2ridxaroret iRy phifiyrduo2eh by |4 dloeay D28 @t FtE hityeldeatibed above)

Mgﬁ%@a}%n%@w R a¥es, RO 0L BRFREY 2! Bitluoromethyl-
phanfyDeyr isiasinh {0.04sh@raglan ot wiyitg crym@pmhdcmwb 305.1 (MH").
di met hyl ester (0.634 g) and cycl ooctane- 1, 2-dione

£0ar? ned-ghi R 6l {981 I-pyridazi

.
fluororre henyl ): et hyl ] - cycl oogt -

éteéﬁbr{ﬁ?@o“%( PGS PTG i ftso T opi i eie-1.4-

dibdel Step B] : 3-(2-Trifluoromethyl-phenyl)

-5,6,7,8,9, 10-hexahydro-cycl ooctalc]pyridazine This

%ﬁlﬁﬁ%ﬁﬁ%&%{&h% nél&‘%?tgaek&’rﬂnﬁletloste%x BRb 121 8PTndro-

DIy ploprepy-xe-cibi ki }u@mmmy pm@ disngthyLestch (0.492g)ong 1.2-
@fé&cl@%r%ﬁ?ﬂf@}é&% 12§-h+dr3?ef l@[}@ rgzﬁl Q Oglyéiﬂ@r"oe }{egy
HH%B( ﬁr%%@ip&r%%ba 1991k J&Q%ﬂﬁ 6. é& 83 ‘@%Faj Lygixture

chfsor\tﬁﬂ 210 NMRi b alyMB), (dys}allidgzh? y€lMi) solid EXESBSEH: 312
(1S, 8R)-5-(3-Fluoro-2-trifluoronethyl-phenyl)-1,11,11I-

5{6{%%1 —Ef—gﬁgﬁ&)rg—lpﬁéx"f‘%ﬁ]—r | Closgl}ef%zlt—&i'c?clopropyl—pyridazine
2- (3-Fluoro-2-trifluoronethyl-phenyl)-2-o0xo- etth
a'bmsqjﬁmi s gbtathediimrp Hygy e SKERDIEHi S;t,emé} aithapt Na é e treatment,

aBhR(78Y-4- n @pah@lg)ypﬁ&lyg&@%gﬁop&us; @ralc/;\ho{)f -but-2-enc-1.-dione

lugro-2- tri enzoi ¢ acid
% %3 g 4¥ nalﬁ rﬁé@ﬁﬁg}ﬁ GL@%&V%@M leydzgzing I&P%ltmlte é@f‘”&gs) to give 6-[1-
(chﬁ8rc?li)hér@1)g¢y¢bpropyl] -34- d1cyﬁ10|1)rop|¥1 pyrllc)lazme (0.164 g)hasI Ei white
2-(3- of Qz t hy peny - 2- 0x0- et hy
Lrﬁ'ﬁ%@%ﬁSﬁJ%% IrlrgWest er (2.7 g) as a colorless
liquid. M5 (ESI): 3150 (MH) .
Example 38: 6-[ 1-(4-Chloro- phenyl) Cyclobutyl]—3,4—dicyclopropyl—pyridazine

Step A: (Z/E)-4-[1-(4-Chloro-phenyl)-cyclobutyl]-1,2-dicyclopropyl-but-2-ene-1,4-dione

This material was obtained in analogy to example 1 step B] from {2-[1-(4-chloro-phenyl)-
cyclobutyl]-2-oxo-ethyl }-phosphonic acid dimethyl ester (0.494 g) and 1,2-dicyclopropyl-
cthane-1,2-dione (0.18 g) to give a mixture (Z/E)-4-[ 1-(4-chloro-phenyl)-cyclobutyl]-1,2-
dicyclopropyl-but-2-ene-1,4-dione (0.265 g)as Z/E: 4/1 mixture (according to NMR
analysis), light yellow solid. MS (ESI): 329.4

Step BJ: 6-[ 1-(4-Chloro-phenyl)-cyclobutyl]-3,4-dicyclopropyl-pyridazine

This material was obtained in analogy to example 1 steps C, without NaOMe treatment,
from (Z/E)-4-[1-(4-Chloro-phenyl)-cyclobutyl]-1,2-dicyclopropyl-but-2-ene-1,4-dione
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Step B] :
(1S, 4R)-3-[2-(3-Huoro-2-trifl uoronethyl - phenyl) - 2-oxo-

we@ths 0352y | dene] -1, 7, 7- PCT/EP2006/063533

trimethyl-bicyclo[2. 2. 1] hepean-2-oneThis material was
obtained in analogy to exanple 1 step B] from

E&Z(? ‘% ?;F(ll){%&?]ﬁgflescabed 3[]3)0V€2 and hydf%h qe]morhohgldh fO 39a6 (%) 4o give 6-[1-
b thqﬁwphe@ylkpyql@amﬂhﬁgl)dlayf-diopmpyl pyridazine (0.129 g) as a white

&Ilys?taﬂlﬁ):s&hdﬁ\/?SEEﬂlfT%Qf‘Yﬁ gycl o[ 2. 2. 1] hept ane- 2, 3- di on
to give [ 2-(3-

Iuoro -tri Qr t yl) o-eth | i dene
Xamplo 37 ¢ | ﬁéﬁrﬁﬁ%g%cé sﬂ['%yg ‘Z’hfﬁlﬁeﬁ%( é’affaz%%éf % fiyaza-
g)cyaﬁ)[élz)‘(@F’T]Oﬂdaﬂlj(’m)ﬁ,ﬁﬁiérﬁl) 354.2 (M+) . Step q
(I'S,8R)-5-(3-Huoro-2-trifluoromethyl-phenyl)-I,11,11-

Eu ecag%ﬁﬁg%gl[az(gtME PH %ﬂler?elrzl}% 9!2«1%01 40%]9 -2-0X0+ eth (E) yhdene]

ene was ai ned
ientlolgh2. 1]&361@%@1%‘1)@ 1 step C] , wthout the Na(]Vb
treatnment, from

hiS AR vla2 0b Rt 4P hRaleeyt thickAPleAN®d N Bl 1 RRBNYD X 521 QK- 1-

thnaé&@ypxmﬂl*ﬁ Y-PreeryhylpRoshgpis asiddinsivhestes (G486 &) and
bﬁyél@[@ Z}])]hapldnchyﬁlﬁ(ﬁzndﬂ(&) 18510 hypekpat @ion 0déE3édbag) byt Aldegr atel, Justus

L5 A ol bt i R e bl

Pﬁa@fﬂf% El) moaﬂhdﬁﬁ ~yidhérteg- biidyglot 2.2 6 HegtanMSo 0 &(0.15538Dasla yellow

)
%LM{ MI§I uor o- 2 tr| fI uor onet hyl - phenyl ) -6, 7, 8, 9-t et rahyd
ro- SHeycl ohe % yri dazi ne Step : .
dtep Bl SR48B§ Ngthy}- k@h@@ﬁétlﬁypyﬁﬁ@ﬂw@w H-didgaet hyl | -
ayStMEeRY 027 engag- TN, B5méRy i al was obtained in
anal ogy to exarrple 1 step B] from][2-(3-fluoro-2-

o saedf910 0 QK BITE 5 e bR SRS Gyl beaament,
frOnQ@SHI‘kRISﬂ}%[@ (Z M)Sthyblgjheeyl 1H-pyrazol-4-yl)-2-oxo-eth-(E)- yhdene]
glch%[@gl ﬂlh 59'22?1{{'('0f1|5u@r md1 r?}a)’e%zg'n;erﬂ%llla ydrate gO .245 f

PRy BR- 51% gh)(l 1- Bllquyj_ 1Hm3razol§t—);lb3gj~dlaza trlcyclo[6 1.07 ]undeca
870 3; 5 1AE 00.88F §)l ds la i Ry s limdd@aYNIB(BSIF: )39 (Mt phyd

ro- 5Hcyc| ohepta] c]pyridazine This material was

t a n?’ﬁeat r@ﬁ?lg?%ygn@ T ﬁl%*omeghy? %gn)% 34- cWat hout the

ﬁid}/ﬁb(@QﬂlOﬁldﬂOd@ﬂIZ(V)‘?o drori@reet hyl - phenyl ) - 2- oxo- et hyl | -
cycl ohept-2- enone (0.2 g) and hydrazi ne nonohydrate

O
§t% ?EFQ% 3@9{(‘{1? o[rzo(?r)g)t >§F tﬁﬂuoro)methyl phenyl)-ethylidene]-
BlCYCIQLQQZH@?Ptade@@ 5H cycl ohept a[ ¢] pyri dazi ne (0. 141
g) as a light yellow solid.

This material was obtained in analogy to example 1 step B] | from 2-ox0-2-(2-
trifluoromethyl-phenyl)-ethyl]-phosphonic acid dimethyl ester (0.573 g) and
bicyclo[2.2.1]heptane-2,3-dione (0.2 g) to give: (E or Z)-(1SR,4RS)-3-[2-0x0-2-(2-
trifluoromethyl-phenyl)-ethylidene]-bicyclo[2.2.1]heptan-2-one (0.39 g) as a yellow gum.
MS (EI): 294.1

Step Bl: (1SR,8RS)-5-(2-Trifluoromethyl-phenyl)-3,4-diaza- tricyclo[6.2.1.0* Jundeca-
2(7),3,5-triene
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M5 (El): 310.1 (Mt) . Exanple 44:
(I SR, 8RS) -5-[| - (4- Fl uoro-phenyl)-5-trifluoronethyl-IH

W@ R00aDads21- yI] 3,4-diaza-tricyclo[6.2.1.0 2J PCTI/EP2006/063533

Jundeca-2,4,6-triene Step A3
(1S, 4R) - 3- [2 [1-(4-Huoro-phenyl)-5-trifluoronethyl-IH

E%{fs eﬁé&rla‘} vﬁdébt%m%?%? élli]aéé % tﬁ ex%mpllezl Ster?e'ﬁﬁ Wlthou'i NaON][e treatment,
ﬁvam hrrad)nd$Ri4R Siudall 20g 0 tZdZéx@npt@nqhslﬂéan]) cthyfidenal -
&gcrlclg [|f2 A Anbpary rﬂW@ 2) and hydrazme monohydrate (0.663 ) to glve

| uor onet hyl pyrazal 2- 0X0- et hyg}
DT RARS AT R ool Phen 0)-3 ded e Gircioi6.2 0P TuRdeear7) 3.5

hicay ¢0.08 @) & allidne pélavegudn 3MSI(EI)62Q(m M5).9) to give:
(1S, 4R)-3-[2-[|-(4-fluorophenyl) -

i.f | uor.omet h ] - -.et h- -ylid
S raRS S PERBROVE IR o FRE Yl HgyiFca op.
wathi%% llk@tz(rEh}qpr@ﬁe&ol aStlegntBjave the two enatlomers separated, in optically

IS - (4- Huor o- phenyl ) -5-trifluoronmethyl-1Hp
razo 4 yI] 3 4- dlazatrlcyclo[ 6.2.1.02J
gundeca 2,4,6-triene Thi erial was obtained in
#lto e%é%ﬁrlélufr%%}agl Ié}en;ﬂ)vﬁ ¢-hddh | Oy dro-

tycRRIch Opyrill i0Me
(1S, 4R) 3-[2-[1-(4-fluoro-phenyl)-5-trifluoronethyl-IH

S A R O 2 G h sl B 19t 36089 and
Trﬁdrazme nonohydrate (0.344 g) to (I SR8RS)-5-]
(sandtieranl ovap hbtayicyl i anglo gy tagrameleHydtep BHI pymaZaixo42-¢3-]

tr?ﬂﬁ)ré’th@t%?f ﬁl‘l&lef)l éffl}{lﬁ pﬁo%hggh]; a]ciﬂrtﬁﬁl%ﬁlfes%er(i()tﬁ@il %E@nd cyclooctane-

["ow cr t al
@ﬂlones(%ﬁ%zg)( W§paratg@6f}9’§qr vg yS H. Meier, Synthesis, 1971, 215 - to give: (Z)-

0.1 SRx8 RS 2- BrifludrdmEdhk1- pieingt) mmeyly b}d&cﬁden@Zla((b 3 gyl aQidht yellow
%gﬁﬁggﬁﬂ h @?eca 2,4,6-triene Step A
¥ >3 (2, 4-Di f I uor o- phenyl ) - 2- oxo- et h- (E) -yl i d

ene] - bicyclo[ 2. 2. 1] heptan-2-one This material was
Btep ﬁ] ne - TnlﬂamaJInrur‘glyyl’qﬂneE!)(lai"‘f"Fﬂ '88,9,18thepalBjdrd-cymooctal c]pyridazine
[2-(2, 4-difluorophenyl)- 2-oxo-ethyl]-phosphonic acid

‘i"hﬂ‘?ﬁzﬂé’lllal %E Sf)taﬁ%d 21 8n 8 AR LxBh 5G] epls &) Zwikh o 1BRIGNE treatment,

@F(ZIIfQ%ﬁP ([3239{(22(@ tal)ﬂwmr%w -hsBYyethyl-ggloosl Frepeme (R334 &) and
ﬁﬁﬁhnn@myﬁ@hy&r&em ABNORD alve 2- @B (i rdSetyl-pRed Y 86178/, 10-

e b5t ci P rng) GTaRR ey oy it M9 EPoga O

.2.1.0 2" 7]Jundeca-2,4,6- triene This material was
Bitraplad: i n (alﬂﬂRO@y’(%Huemﬁqbﬂiﬂud_rogtedgd—p@}enyl)m]ﬂtidbttimethyl—3,4—

&ﬁ%i&cﬁ%ﬂﬁ !’UZJ] undeca-2.4,6-triene

Step A]:  [2-(3-Fluoro-2-trifluoromethyl-phenyl)-2-o0xo-ethyl]-phosphonic acid dimethyl

ester

This material was obtained in analogy to example 1 step A] from 3-fluoro-2-
trifluoromethyl-benzoic acid methyl ester (2.4 g) and methyl-phosphonic acid dimethyl
ester (2.68 g) to give [2-(3-fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic
acid dimethyl ester (2.7 g) as a colorless liquid. MS (ESI): 315.0 (MH™).

Step BJ: (1S,4R)-3-[2-(3-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-
trimethyl-bicyclo[2.2.1]heptan-2-one
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from
(I SR, 4RS) - 3-[ 2- (2, 4- Di fl uor o- phenyl ) - 2- oxo-eth- (E) -yl i

waleonahe3dsbi cycl o 2. 2. 1] hept an- 2-one (0. 18 g) anBCT/EP2006/063533

hydr azi ne nonohydrate (0.344 g) to give
(1 SR8RS) -5- (2, 4-Di fl uoro-phenyl ) -3, 4-di aza-tricycl o[ 6.

1. ' 0]
%{ﬂl‘h qtérlaﬂw}ggvgﬁé%eﬁa? P@aléé’ t%%%aa‘g&g/é ?egg%] @%22 ]§3 SF’W ro 2-
gﬁgwpq)@eﬂna} phenyl)-2-0x0-ethyl]-phosphonic acid dimethyl ester (0.454 g) and
issiﬁ;?Sﬁﬁ tﬁn{ealﬁ*bit%le[m @mébéané 245*Aéioﬁé 0.5 bl QY&LO(18;4%) B-[2-(3-

g;n eca- riene ]g
{regRak Lsorp@ﬁthzl Ph%bo%@ﬁ%ﬁm oyligienelet 7MY Mylgene]
byay Rl 0 |Beptad Phend @152 ene Thilswy sEie MS(EINas4.0lhvei) ned
in anal ogy to exanple 1 step B] from

eprekﬁ h{/ls%%é {J;] %%%2351ﬂ§§r§mee lp]hegﬁf)ﬁqh qu]ltl(r:lma%hy(ii 3,4-diaza-
mayylo[ﬁa:gzoﬁ]m]lmmm@mn@ di one (0.124 g) to give
(I SR, 4RS) - 3-[ 2- (2-f 1 uor o- phenyl ) - 2- oxo-et h- (E) -yl i dene
Thish £%5d] Qag ogtaﬂeﬁ%ﬂ)ﬁﬁﬂo gy t@réﬁar(lglez)lost&) CRvi oY Bk WOMe

P Rdion (1R 3 3ringioy s siflapmsdst Pheydr dpso et (B)-
Qidkdde]-u UCVe@fmeRhﬂvlﬁC}Ud[E 8 | Hepich - DRI e (0.205 g‘\)&ﬁldqjgﬁﬁizﬁ%dnonohydrate

t(}j%ﬁ{]%a)nﬁﬂ%‘y" f(f%gﬁ){()am ?1 ]frlmeﬁg/? 5(& thﬂuoromel{hyl N%%) 3.4-

diaﬁfﬁmd)m)[éa 1[()? Juadedad2(7a3 phieeyd )0.GD8qR as et bi()itey ligldesnbd. MS
lmﬁ %bg .2.1] heptan-2- one (0.198 g) and hydrazine
o rat

"(0.406 g) to glve
| SR, 8RS) - 5- ( 2- Fl uor ophenyl

éx&mmlﬁ 43a-t r§ €y Elere: 22trlilu9r<2nq}1mh@it6élal>z6 18 8-teyrplpyskso-SH-

é}Q;kQﬁgwga] aSdaive! | ow crystalline solid. M5 (El) :
2 (ME Exanpl e 47:

| SR, 8 4- Fl fl thyl - -3, 4-di
é%?\l i{f% |<§F‘U§r% A0 B hatnsl 7 e PR A Sone
[2-(4-Fluoro-2-trifluoronethyl-phenyl)-2-oxo-ethyl]-ph
dBshoaterzal aes db@inedti yhalest terexdmple Insttpels)i fadmd< 3-fluoro-2-
P B80T RIDEBYL UGN o 158 bRy 09w

eylobeplagy- lehdione{hig dione Phiocie 2d2dﬁrtbmﬁ912 tglugromethyl-

Hen?rg -Bbxd @tl"@/l]V@Clohept 2-enone (0. 216 ) as a a yellow liquid. MS (EI) 314.1
fluoro-2-trifluoromethyl - phenyl)-2-o0xo-ethyl]-ph

p)nonlc acid dinethyl ester (5.687 g) as an off-white
solid. M5 (ESI): 314.9 (MH) . Step B:
BlcBR] ARS- F&o[r@Q(tﬁﬂEbmm@hﬁ-phein&l)Lﬁﬂ,&ﬁﬁeﬂng&iydp@éhyI )-2-0

é&%‘% #53%1){11&%? bi cycl o[ 2. 2. 1] hept an- 2- one Thi s

ai ned in anal ogy to exanple 1 step B]

from[2-(4-fluoro-2-
is materlal was obtained in analogy to example 1 step C], without the NaOMe

treatment, from 2-[2-(3-fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-cyclohept-2-
enone (0.2 g) and hydrazine monohydrate (0.159 g) to give 3-(3-Fluoro-2-trifluoromethyl-
phenyl)-6,7,8,9-tetrahydro-SH-cyclohepta[ c]pyridazine (0.141 g) as a light yellow solid.
MS (ED): 310.1 (M").

Example 44: (1SR,8RS)-5-[1-(4-Fluoro-phenyl)-5-trifluoromethyl-1H-pyrazol-4-yl]-
3,4-diaza-tricyclo[6.2.1.0*"Jundeca-2,4,6-triene

Step A: (1S,4R)-3-[2-[1-(4-Fluoro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-2-oxo-
eth-(E)-ylidene]-bicyclo[2.2.1]heptan-2-one
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trifluoronethyl-phenyl)-2-oxo-ethyl]-phosphonic acid
di net hyl ester (0.346 g) and

whrayobspR. 2. 1] hept ane- 2, 3-di one (0. 124 g) to BCTEP2006/063533

(1 SR, 4RS) - 3-[ 2- (4- Fl uor o- 265
trifluoronethyl-phenyl)-2-oxo-eth-(E)-ylidene]-bicyclo

E‘és)gné't%r&]ag Wf@@?té%n%g]?n _gu?algg%zto%ltarﬁﬁleq s¥e%| bﬂvfr%gt i[ &—[lly@l—ﬂuoro—
ph@RBRE) LSrpmetiybi Hepyrasol-# bR ovetdiysl}-phesppbhicacid-diingthyl cster
éedTg Q%ﬁh%ﬁcy@ogt élﬁ%ﬂtahefzdﬁ%né(élﬁs g)ftbegt\% (Tﬂslzﬁz) 3-[2-{1-(4-fluoro-

mat erial .was obtained i n anal ogy to

MO Wmﬂgggmamﬂﬁ&ﬂ 0XO0- eth (E) yhden%] blcycplo[22 1]heptan-

£108R(B.B8)g) 3s b ZelloAv §JlidoMas-(BI: B7E.1 uor onet hyl - phenyl ) - 2- 0
xo-eth-(E)-ylidene]- bicyclo[2.2.1] heptan-2-one (0.238

d
cleadiln S B8 STTRAIGMBRF t lRSrb e By g - diass
trlcerclth(E}lOyﬁum@ttepA@tmlel o[ 2. 2. 1] hept an- 2-one (0. 083
g) as a light yellow gum M (ElI): 308 (M+) . Exanple

‘fﬁrs mater1a1 Was obtalned 1n analo gy to example 1 steps C], without NaOMe treatment
yrazo

4-yl
gﬁgldgb%%| ggé{[) 5-[(4 é]}(\ﬁwpa%&y'l)n% trﬁ%om)ethyi 1H-pyrazol-4- yl] 2 oxo-eth-
(2~ @dend- kidyds[212 IypemaeLye-(D 6 pyraad dlydditle)m @tohylifatdtn.344 g) to

bRARG-FEL ‘gﬁﬁiogogtpﬂ%beitaﬁ@awgoglegtnﬁgﬁrp@yrﬁo yl]-3,4-diaza-
Bidyelbfa. AdO0Teddoeh-2A 4 pyiardD 894 4y car lghxybilov aystlliet kylid. MS (EI):

¢ g) and net hyl - phosphoni ¢ aci d di net hyl ester
?@‘I%@é’ ’3) to give

2-0x0-2-(3-trifluoronethyl - E)lyrazol E/G/\}n B
sERRIae: aci dSBiSRRy(2 4e]§tfb}10f@1’9 awd)-gy- %@Zﬂa wwlf) {9 Jundeca-

sald@ichbat was used w thout further purification in

the next step. M5 (ESI): 286.8 (M—|+) . Step B:

D 26 e S ez e S AT aro st BEE el
hicatlol@y2.1]bepaPpéree 1 step B] | from [ 2-oxo-2-(3-
trifluoronethyl-IH pyrazol-4-yl)-ethyl]-phosphonic

@ﬁis%ﬂéﬁ@m%bgﬁ{?ﬂﬁn 1Y (gg}%gq-)g rﬁpfélste B| from [2-(24-difluoro-

cl ooct ane |one
piRnyh-3- QXQD@BIYE -PRsphoTif pgd érfé@thyh %teﬂ%%}w@md@cyytop 2.1]heptane-
28t diyhd (0: UG @9Skve 2rSRURE gﬁw CHlu @S- Ii’hen 1)-2-0x0-eth-(E)-ylidene]-

bt ['#%H’(E)%@‘I?Jlr?e?fﬁ‘y(lo 11%3@?53 iy, 5@%%@ 6319, 10- hex

ahydrocycl oocta] c] pyridazine This material was
Btep &] Nd8RSRSaBARdgRiftvorephompile 3.4 dimpsic@o[6.2n. 6Howrtdeca-2,4.6-

treatnent, from
-2-[2- Oxo- 2- (3 trifluoronethyl-lH pyrazol-4-yl)-eth
¥h -cycl ooct - 2-enone (0. 06
1s mater1a1 was obtained in analogy to example 1 steps C], without NaOMe treatment,

from (1SR,4RS)-3-[2-(2,4-Difluoro-phenyl)-2-oxo-eth-(E)-ylidene]-
bicyclo[2.2.1]heptan-2-one (0.18 g) and hydrazine monohydrate (0.344 g) to give
(1SR,8RS)-5-(2,4-Difluoro-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-2,4,6-trienc (0.104
g) as a light-yellow crystalline solid. MS (EI): 258.1 (M™).

Example 46: (1SR,8RS)-5-(2-Fluoro-phenyl)-3,4-diaza-tricyclo[6.2.1.0> Jundeca-
2,4,6-triene

Step A: (1SR,4RS)-3-[2-(2-fluoro-phenyl)-2-oxo-eth-(E)-ylidene]-bicyclo[ 2.2.1]heptan-

2-one
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g) and hydrazi ne nonohydrate (0.05 g) to give
3-(3-trifluoronethyl-IHpyrazol-4-yl)- 5,6,7,8,9,

wa Geoieassky dr o- cycl ooct a[ c] pyridazi ne (0.019 gPCHEPENG/063533

off-white solid. M5 (El): #66.2 (M) . Exanple 49:
3-(4-Fluoro-2-trifluoronethyl-phenyl)-5,6,7,8,9,10-hex

TS R fo i 1 >
9%d-cthylt ethpsphonge mdenerhyls:stmamaﬂ Qlandé)sc 2Adwpiane-2,3-dione
ﬁ)"?ﬂ Yo %ﬂe?l‘ﬁ(‘@k@ 3 [§t(§-@1u§}0 f)ﬁ&ﬂfl)[@ okdefd- E}Brﬁld%ne]

tri fI uor onet h 0XO0- e hosphoni ¢ aci d
BHROIRA [ BSRIRN- 2 P20 T CEUBRHELE 224 b one

(0.25 g) to give

£iép B2+ (18R SRSF-5uQridu @rot tichlyl) @@ﬂﬁtmyﬂieypkb@@lllﬁg’zundeca—2,4,6—triene
oxo-ethyl] -cyclooct-2-enone (0.224 g) as a |ight

I ' .
e
fromh €)X RY ot {2 8o o) plednyPy2-duaeihn€d hylidemelt biechil 2 Adlgheptan- 2
Qﬁ’éo@bf%d o) z{hdq{}ﬁké%ﬂié &Qn@dsﬁ%’!é 80.40633) 80 2ivEX 1SR, ¥R DR Fluoro-

trea

phrgnyd-5- de%ﬁftrlazﬁl(e{@ 07 hundsrnRdonyienp RRASA 9)- s aggliow prystalline

ydlid: M8c(Brpone.2(eripne (0. 215 g) and hydrazine
nmonohydrate (0.164 g) to give

4-f | th ) -5,6,7 A s
BRI ARy o o SpRSB ST AT OF Ao ameB™A SREpsh e i
trucg'hb[@élll%\/]msdebqa&46@1¢®) 324.1 (Mm+) . Exanpl e 50:
3 (2- Fl uor o- phenyl ) -5, 6,7, 8,9, 10- hexahydro-cycl ooctalc

? 2% A Jaziungu GoeR (ffiuoromethyl Iz)henyl) -2- oxo- ethyl]- phos hOHlC acid dimethyl
2[2(2Fuoropeny)y oXo- et hyl ] -cycl ooc -eno

ﬁ%erThl s material was obtained in analogy to exan‘pl e 1
step B] from|[2-(2-fluoro-phenyl)-2-
KR nedtbrydl wap bb&pﬁdﬁ\m an@egydtodixarapleyl stgsAefrof-BRér@)-

| 0.
oS RO BN as LR D £ Bt Teptgsmpone i dimethy
mer((@l 99@% t(ggwaBZ &d- ﬂugﬂ%Z “yeflu awemeihlyl-pMsh y)ER-oxo26Q/112phosphonic

- 7
o bimelpiGRePls Gy LD ARSIS (p3) 6%%?2 1\?510
obt ai ned i n_anal o 0 exan&al e 1 steps C] )
Neowe ({PRARM Al 2- (g)i;éqﬁro 2-trifluoromethyl-phenyl)-2- oxo eth (E) -ylidene]-

0iéycl@2A 2116 2pthh Ros- phenyl ) - 2- oxo- et hyl ] - cycl ooct - 2- eno
ne (0.305 g and hydra2|ne nDnohydrate (0.294 g) to

Th ndlend o SO sB AT iR dnRatsmoBLY oy aggoro->
u-tﬁuoct\bmt:téyhplherxyl) Mex¢-Ethyl]-#B8plRornidviid dirkxbylstier 81346 g) and

blei )z BB RAKACH 1413 YO LRPRIIRARGMEIYHA-Flaokd 2!
trlﬂuoromet yl- phenyl) -2-oxo-eth-(E)-ylidene]-bicyclo[2.2.1]heptan-2-one (0.242 g) asa
yellow solid. MS (EI): 312.1

Step CJ: (1SR,8RS)-5-(4-Fluoro-2-trifluoromethyl-phenyl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene

This material was obtained in analogy to example 1 steps C, without NaOMe treatment,
from : (1SR,4RS)-3-[2-(4-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-eth-(E)-ylidene]-
bicyclo[2.2.1]heptan-2-one (0.238 g) and hydrazine monohydrate (0.382 g) to give
(1SR, 4RS)-3-[2-(4-Fluoro-2-trifluoromethyl-phenyl)-2-o0xo-eth-(E)-ylidene] -
bicyclo[2.2.1]heptan-2-one (0.083 g) as a light yellow gum. MS (EID): 308 (M™).
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di aza-tricyclo[6.2.1.0 2'7]undeca-2,4,6-triene Step A

W(.Q b@®7463528B- [ 2- ( 5- Huor o- 2-tri f | uor onet hyl - phenybPQF/EPIR@063533

eth-(E)-ylidene]-1,7,7- 67
trimethyl-bicyclo[2. 2. 1] heptan-2-one This material was

Fgf{“?@fgg?:uioPo?'g?}&?gmo}oqn&ﬁ%qﬁ‘ll%y%aZ%Lg%l)B%bﬂ,Sﬂ,lO—hexahydro-

eydddctedelopattmime phenyl ) - 2- oxo- et hyl | - phosphoni ¢ aci d
di met hyl ester (0.416 g) and

LARD-Oxol 2 (314l Y plakd-2yi d Romic ki@ Mimethyl
gﬂeﬁé’ﬁég g()b 0t7o (gitveﬁ%to%ﬁ?- S-Fg‘-ﬂ(%- yHeOSPL ARpRosic dEi@Rlimethy
f'%or o- 2-t ri f I uor onet hyl - phenyl ) - 2- oxo- et h- (E) -yl i dene
1- 1,7, 7-trimethyl bicycl o[ 2.2.1] heptan-2-one (0.139
ThisasateriA wak gbtaineelih avalogy to ebdom plell)step38Sptrdm(3Mrjfluor&@hehyl- 1H-

Pheoslis-cartus i e Lt {5 ELIISORETRGPRpRBRY i Gimetpyl csie
CL 8@ tthgive I 240xdi At atifleyromethyb 1 X-1yr@ad-4-yl)-ethyll-phosphonic acid
gﬁgﬁﬁﬁ%& ¢ 42t ;a%@oEMﬁteg]ah& EH A lwaVBSdARERI N B tldd purification in

ogy to exa e 1 step , wereas at NaOwe
thedwihaer MY U6 2ae8 K Jexchange occurred, from

(1S, 4R)-3-[2-(5-fluoro-2-trifluoronethyl phenyl) -

Step B () 12- [CEDxy 21 (Gail] otonTet Myl IH-f®itahyl-4-Bi) cyieyI pElcbcl-Rrenone
eptan-2-one (0.12 g) and hydrazi ne nonohydrate (0.082

.t i . .
Fhisrustial S ohigined Jo amlpent oy lsd SR BhARM 3o19-21(5-
tr'tﬂumomyﬂhyti,1H=m4'rm>é4t>d)i-ctiwll] ghesphonicucid dimethyl ester (0.612 g) and
ST e RSB AR 3 @ M o
3D eculkeesifoct-2sRers (L0 gy atight-yellgppil M (BDo3QMM dhyd
ro- 5Hcycl ohepta[ c]pyridazine Step A

8reh 2] ( S MAtiflyibrdm@h ANV -pytdzpl 430 03,648\, )0- Bexak @iret hyl | -
g%%$%gﬁat-2-enone This material was obtained in

P?S“‘é%?};{’r?m e 1 step B] from

[ 2- (5- et hyl -1 - phenyl | H
phisaxaserial wak pbingd dn et dyty] toghaspledritaps 44 withiouteYd{)Me treatment,

(A3 2 D{ENRTd70R291)0 [
N R S
sxaddniiaguccpenrgheptc f).ehshie 43 bk iguosemethyl | Hayrazol-4-yl)-
5817.809, 10t BN o-cy3RBcR( dYbyridazineS0OPI Bl as an off-white solid. MS (EI):
z}ggﬁgsthyl- - phenyl -1 H pyrazol -4-yl )-6, 7, 8,9-tetrahyd
& %Iohepta[ c] pyridazine This material was
obtai ned in analogy to exanple 1 steps C] , wthout
NadhvpleiPeat nd-Fluorortrifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-

-§ 2= (5= Ry).= 1 - phenyl -1 H pyrazol - 4-yl)-2-oxo-ethyl]-
é?%%%&@%??ﬁaéﬁ%%e (0.024 g) and hydrazi ne nonohydrate

0.039 g). to give )

lep 2\ N@? Ryl 2- (4-Bleary B-triflp orppeptsil-phegyl)-2-oxo-ethyl] -cyclooct-2-enone
6,7, 8,9-tetrahydro-5H cycl ohept a[ c] pyri dazi ne (0.01 g)
Thisan AEryA aak bbiaghed oh athlodyBo(ekShple 1 step B] from [2-(4-fluoro-2-

trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester (0.672 g) and
cyclooctane-1,2-dione (0.25 g) to give (Z)-2-[2-(4-fluoro-2-trifluoromethyl-phenyl)-2-
oxo-ethyl]-cyclooct-2-enone (0.224 g) as a light yellow oil. MS (EI): 328.1(M™").

Step BJ: 3-(4-Fluoro-2-trifluoromethyl-phenyl)-5,6,7,8,9,10-hexah ydro-

cycloocta[c]pyridazine
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305.1 (M#) . Exanple 53:
(1S, 8R)-5-(4-Fluoro-2-trifluoronethyl-phenyl)-1,11,I1-

wo oomebisyl - 3, 4- diaza-tricyclo[6.2.1.0 PCT/EP2006/063533

2' 7lundeca- 2,4, 6-triene Step A]
(1S, 4R)-3-[2-(4-Huoro-2-trifluoronethyl-phenyl)-2-oxo-

?’fﬁg ng%%]na?f I\AL&)IQ S{)]ted%nefl é{? 51? aﬁ) t(ﬁ’ o texamaleolns(teepfﬁ] Swirtr}é?uetrl\lTaaC?M\(,a\érseatment,
obmai (Zéd! i2n(4a mr@g%rtrtfbm&mmﬂﬂybpllensd)e%os} cthydmeyclooct-2-enone

[(@215%) Ellan)l@@ra%me monohlydrate (0.164 gz to Ve 3 (4 fluoro-2- trlﬂuoromethyl
trlfluoromst]éih phenyl) 0XO0-
\

dy fhonl o I d
H]ilqpé({)h@ﬁ T8} xahydrg- cgylog%[c]pyrl azine (O 194 g) as an hght yellow solid.

MSIBIRB24.1 (M L ri et hyl - bi cycl of 2. 2. 1] hept ane- 2, 3- di on
e (0.2 g) to give (IS 4R -3-[2-(4-

SHPESE: |1 RGP EI RS S A RREE Y sﬁ%[s@@ﬂﬁwne

yellom10|I M5 (El): 354.1 (N%) Step B :
gﬂepsﬁe FQ,Z)Q— [@4@2—61@1@@ phanyb)f2- Qm@ﬁeﬂmylclophteﬁrynqnd Il -t
rimethyl -3, 4-diazatricyclo[ 6.2.1.02J

rHRGeA&id V\ﬂls ébttafﬂean@aﬁahbgy t@%&@rﬁbf@'l ¥@s BPRbAl [?e@-fiforo-phenyl)-2-

g{g%letglpgi él%[séﬁ( a :flql(b élfnbeth)ﬁ ester (O ?27 g) and cyclooctane-1,2-dione (0.25 g) to
give (- RmM@%melk)hiﬂ{}&)qyio]);ﬂ%tmpcﬁld@m( E)e?yhd: d)e}t))5] 2 |a(:>;I 4 light yellow
-t v ~0j o[ 2. 2. 1] heptan-2- one (0.38 g) an
ﬂ@&%ggﬁﬁehﬁg%@%§drate (0.268 g) to give
ng,Sgg-5-(4-Fluoro-2- trifluoronethyl-phenyl)

tep Bl 3 2-Fhionephgn Y135 4,7, A 2@ hexahgdun-eycjopcra[ clpyridazine

1.02' 7] undeca-2,4,6-triene (0.089 g) as an light

YRishONersAwad ob el hnal 0(6%1}1 le ng ¥ @ﬂhout NaOMe treatment,

ggfrqug D%lé?lzjﬁﬁgrog)j}gglyh 2- oxo ethyl Ctygltog)gth ~enone (O 3%%%% gn(? I?ydrazme
ﬁroﬁlahﬁ(ﬂraté (@294 @100z B (13 KT o~ Pyt 316,17 B;90 Meh &k airo2- en

ste Y.
PP e DL AU SR8 s 0 BEhRaIM ac o
dlnethyl ester (0.317 g) and cycloheptane-l,z-dione
Egample 5dp) t h@SéR\A@s(SoM&emomedl trifluoromethyl-phenyl)-1,11,11-trimethyl-3,4-

ala&gtﬂ&cﬁ)géﬂl|da’q59d£ﬂﬂelwb)trlgné)x0 ethyl]-cycl ohept -2-en
one ['ight” brown solid. M5 (El): 264.1

éte? Al 5513411?1%0 oL PR F-tgTyorgmeth dmhany e gty El-ghidggel-1.7.7-
trahethplybicgtag 212l |Hdptsn-08dner i al was obt ai ned in anal ogy
to exanple 1 steps (] fron12-[2-(2,5-dif|uorophenyl)-

PBRRUEL phET R G RNa R b Nt 2P REEE o
gpﬂp@romethyl phenyl) -2-0X0- ethyl] phosphonic acid dimethyl ester (0.416 g) and
erd4R)or ¢ '7&th&[@1$&%&6 I'7Q 2. @}h%gén@?tﬁafoﬁw@é %7 &JJQV& 1@*&%13- [2-(5-

a[ C]f )érrl og(znl(n&h)y ph@ygn%o(;oggl (E)- )%1dene] 1,7 7V\t/r1§r?ethyl

Brc%&l% (0% ﬁh@ﬁtﬁ@-Qp&fﬁW' 139%) b 4 fallight oot MStEY:133201(MF.
Yi

Step BJ: ( 1S,8R) -5-(5-Methoxy-2-trifluoromethyl-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene

This material was obtained in analogy to example 1 step C], wereas at NaOMe treatment
fluoro/methoxy exchange occurred, from (1S,4R)-3-[2-(5-fluoro-2-trifluoromethyl-
phenyl)-2-oxo0-eth-(E)-ylidene]-1,7,7-trimethyl-bicyclo[ 2.2.1]heptan-2-one (0.12 g) and
hydrazine monohydrate (0.082 g) to give (15,8R)-5-(5-methoxy-2-trifluoromethyl-
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tetrahydro-5H cycl ohepta[ c] pyri dazine Step A: 2- {2-]
| - (4- Fl uor o- phenyl)-5-trifluoronethyl -

wo bbopwoss2zol - 4-yl ] -2-oxo-ethyl }- cycl ohept - 2- erOTEP1006/063533

anal ogy to exanple 1 step B on reaction of
{2-[1-(4-Fluoro-phenyl)-5-

f)ﬁé A@UPEPTPEJ‘%E@T% Hyd’lfzégthﬁg%é/[%b 1202"1&1%%@% |4}6 RRQS W@f@ g)asa

est

bgldlyollreptsdnbM (Eli36a8 (M) 126 ) there was obt ai ned

2-{2-[1-(4-fluoro-phenyl)-5-

Eﬁdrﬁﬂ)l@@QOWﬁtﬁlgi Méfhﬁmrﬁlz&ll 4ry Mra;?aqudﬁ) BUR/Y- ]ietﬁ%%hﬂﬁ?]ﬂ—
eno as yeI | ow soli .1

%wi() eg{ai%pgljldazme

3-[I-(4-Fluoro-phenyl)-5-trifluoronethyl-|H pyrazol -

gicp 26,27 B(DMeghyl-dhytotngl- 1 B Hpyeayrol-ahdpL-akelefyifi-chakihopt- 2 enone
This material was obtained in analogy to exanple 1

?ﬁﬁ*’f@%f?‘gﬁe%%lﬁ{ea &nélogﬁo%Q%rggﬁqr%’éI) BJ) % ;5 methlyl % phenyl-
étpyrazohdngd)- @@xg ylhp PhenigArid 1mtrlilofhfgsbﬁr é@ 9. 2@
Jelonebls taheiltz Ihlaﬁe wg\zbg)ttr) SRk eNL (5-VRUGI-Y Ehenyl- 1H-pyrazol-4-yl)-2-
gxc{ gtha}l Lpdpleﬁg%tr%,pn(%/qq_(s)g)@%gb?s a4ye§,1p])v solid. MS (ESID): 309.3(MH™).
-6,7,8,9-tetrahydro-5Hcycl ohepta] c]pyridazine (0.069
Siep 33: 3 (3-iviith yl r pivam yb OH i graAvB 4(E-$,7,837 eti2h ydvib) SH-

&?%}%hﬁﬁﬁswl%arzglephenyl? 6,7,8,9-tetrahydro-5H cycl ohep

taJ c] pyridazine Step A
Ih{san(tQﬂad @b phigdred ip AeHgwy) tozxgnrpledt #8ps [l cyshaHpQMe digatment,

ﬁeﬁl bf[za(e%&ﬁyl I%h@ﬁs@m z<§114i‘91 Blo:@Peth %&él@ﬁhp@fz enone (0.024
g}z d| f I uor o- phen on| aC|

h
@Pn?lwds%@”a%?docsv@ﬁ %ﬁﬂ@m D G yrarol-4-y)-
6,0.,80-gIrah hlrbSHv@ g aptai €byridazine (0.01 g) as a Crystalhne solid. MS (ESI):
%@ 1%[%1 -di fl uor o- phenyl) - 2- oxo- et hyl ] - cycl ohept - 2-en
e g) as a yellowoil. M5 (El): 264.1 (M) Step
EXH(IQPMSB) f 1 UDSERpeldyklp o -2-t8{lgonoetetiaypdienybth 1 yid Haoivegsh yl-3.4-

Hﬁ&&l%lo‘#@é'l@ﬁﬁhﬂéca@i gfifidle Was obtained in anal ogy
to e le 1 steps (] from2[2(24D|quorophenyI)

RoRYt BB )20 210 Ig)To- Gt RatTomERs -RAEND ¢ RBAHEAD, S idsncl-1.7.7

girﬂahyl bicyclo[2.2.1]heptan-2-one
3-(2,4-D fluoro-phenyl)-6,7,8,9-tetrahydro- 5Hcyc| ohept

?{é\ ‘EME%@&%%% ﬁ;}% e rgéga}_}_p%y @3 me fedNSepS! - EW 15! HuorYD-
mf(mmmtdwbpmhyl px@ethyl; Lgl%phqrah yad dins¢thdyestien Hepltoad) @and
EICMR)C’F‘? N metHRR bﬁgoloEZ 2. 1]he8tane 23- dlone (02 ﬁ) to giye (1S4R)-3-[2-(4-

Fl uor
horé?n%rtréwm@eﬁ%ﬁb%y )12 é’f‘%ﬁﬂBIE)oﬂlqeé%]cl 78ntrla$ethy1
bRydl @il naegrari?esnd 00339 @x as £l oil. MS (ED): 354.1 (M™).

Step BJ: (1S,8R)-5-(4-Fluoro-2-trifluoromethyl-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene

This material was obtained in analogy to example 1 step C] from (1S,4R)-3-[2-(4-fluoro-
2-trifluoromethyl-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-bicyclo[ 2.2.1]heptan-2-
one (0.38 g) and hydrazine monohydrate (0.268 g) to give (1S,8R)-5-(4-Fluoro-2-
trifluoromethyl-phenyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0* Jundeca-2,4,6- triene
(0.089 g) as an light yellow solid. MS (EI): 350 (M™").
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phosphoni ¢ acid di nethyl ester (0.468 g) and
cycl oheptane-|, 2-dione (0.2 g) there was obtai ned

wW@2402/00821 | uor o- phenyl ) - 2- oxo- et hyl ] - cycl ohept PCHEPINE063533

(0.075 g) as a yellowoil. 7B (El): 246.2 (M+) Step B]

. =&t FISH,or 0- g 5')61}1%1&'0 %l?m\xlgtb% @h%tqﬁlgyd%'(;l' D2 gxcg(ghse/eBiaiL]%yridaZine

pyr dazi ne |srra ’ta rned 'h~an
exanple 1 steps , Wi thout NaOwe treatnent, from
Step 2 (?A%(@uédglﬂph@hthnyﬁ:%ﬁéo@thyyrqycw@wtoirémnez- enone
(0.085 g) and hydrazi ne nonohydrate (0.086 g) to give
ﬁfﬁr&iégyu@ewsmé{eg B} dn &asndrfs&fr[@ gt giflabky h@RHPL-8ko-cthyl]-
I dazi 0. 04 g 5 Ite s?l |({j (2%5
E]Lfg% ORifgRyid d1 %ﬁfs £Q. 75% and Cyclo eptane-I,2-dione (0.1 there was
6b1@in8®R) 2-[ 2-(2,5dlifulro1phitingl) - 25»(@%{115?1] tidareprretdnghe [0 GByg)as a light
| - 4-vyl.) tyicyclo[6.2.1.0
éPOﬂnu%oégc%&éﬁQ g&ﬁ @éln{e Step A
gIS4R 7-Trimeth g 0XO- 3tr|fluororrethyl
léma i

I]elp@)}:r @35 -DlﬂWIP Bieh @t}rahydro H cyclohepta[c]pyridazine
bi cycl o[ 2. 2. 1] hept an-2-one This material was obtai ned

mls%ﬂfﬁé@.ﬂ)ﬁvag ObRKRARA ﬁnalog}tt%Qxﬁhsa erlos‘i?@p[s 24 O Om2- K23(2 5-difluoro-

B cfndf hgﬁ%yﬁegggpg%ﬁngégé@ F%)6 2) %Elg %y&raglqulg %Ponoply(frate (0.303 g),
Without- the NNy irehiney | 10 [gz?veZ& @, réjfluane pRer8A)d6,018¢9- tearah ydro-SH-
Sl gnbi o e (s Sel R M ER: g0 3001

i cycl o[ 2. 2. 1% hep tan 2-one that was used W|thout

ExamepledSpur i |[1:é4 -Flvero-pBerg)-p-trifperoznqtivil) 1H-pgraapl-Byl]-6,7.8.9-

| 3-trifl thyl -1 H
&Jtr%h?@o 5H dy@lbg?pggﬂacm%%mg[ (6 2r '1 Oggr onet hy pyra

d | b
ér.%&%3?—{?—él—éi{ﬁw're-”p%eg%%gw Stagaip T PSR oxo-ethyt)-
é}l'cﬁ)héﬂ)%ené’ne?-t ri methyl -

3[2 0x0-2-(3-trifluoronethyl-IH pyrazol-4-yl)-eth-E-y

Qﬁﬂ% (8 %%F%@ by %teé B] HFPLAR 61009 13A% BN S Y- 5-

(flelOB(R)leﬂhyl ﬂpry:erpi fret hyHoxe-c{iad I-phdsphomrie aeit ynpthyl ester (0.456 )
Byd @}%RJhe?ﬁéne B &jibﬁé ﬁ) 174 '\%Xﬁér@fwas obﬂalne@Zngj}dBC@r ﬂuér@[ﬁﬂ:ﬁyl) 5-

as_an of te sol n’p
ggluoromethyl- 1H -pyrazol- 4 yl] -2- oxo ethyl} cyclohept-2-enone (0.203'g) as a yellow

Solld. MSAELhI380.0(®ligNyl ) - cycl opropyl | -5, 6, 7, 8, 9, 10- hexah
ydrocycl oocta] c] pyr| dazi ne Step A

?12 % Bé %ﬁl H E{ %rg:h é -8 erﬁ%(o ome|¥ %}f ogrtyalzd ln &1?)807 §5 té/trahydro

eno eria
éHatyolgilept@[Cépoatdpklee 1 st ep B] from
{2-[1-(4-Cnhl orophenyl) -
?Mftf},'n&)aq&gﬂﬁx% oBrafhed éﬁﬁﬁ‘éibéy BRRSAPRNI EerR €] dir&MR{DYI- (4-Fluoro-
ester
phenyl)- trlﬂuoror%ethyl 1H-pyrazol-4-yl]-2-oxo-ethyl }-cyclohept-2-enone (0.2 g) and
hydrazine monohydrate (0.26 g), without the NaOMe treatment, to give 3-[1-(4-Fluoro-
phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-6,7,8,9-tetrahydro-SH-

cyclohepta[c]pyridazine (0.069 g) as a light brown solid. MS (EI): 376.2 (M").
Example 56: 3-(2,4-Difluoro-phenyl)-6,7,8,9-tetrahydro-SH-cyclohepta[c]pyridazine
Step A: 2-[2-(2,4-Difluoro-phenyl)-2-oxo-ethyl]-cyclohept-2-enone

In analogy to example 1 step B] on reaction of [2-(2,4-difluoro-phenyl)-2-oxo-ethyl]-
phosphonic acid dimethyl ester (0.503 g) and cycloheptane-1,2-dione (0.2 g) there was
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cycl ooct ane-1, 2-dione (0.2 g) to give
(2)-2-{2-[1-(4-chl oro-phenyl)-cycl opropyl ] -2- oxoet hyl

w0 2ayob3soct - 2- enone (0.146 g) as a yel |l ow oi | . peBEPEED/063533

316.2(M+) . Step B] : 71
3-[1-(4-chloro-phenyl)-cyclopropyl]-5,6,7, 8,9, 10-hexah
Xﬁt[aﬁl%x ° O[%O(%t@hlﬂ]ﬁl)r(pg%én@ﬁzi & H}‘fﬁs epsr%ai e%{\@l?et(@ 12tg) as a yellow
NiAONB (ED e2idriefd’) fr om

(2)-2-{2-[1-(4-chl oro-phenyl)-cycl opropyl ] - 2- oxo- et hyl
%%ﬁ%ﬁ%ﬁ@?hTﬁﬂ@&%ﬁﬁgﬁ?bl?7&btaﬂﬂuhﬁﬁSﬁlbﬂ%h&&ﬁﬂﬂﬁﬁkﬁhﬁe

to give 4-"chl or 6- phenyl’) - cycl opropyi |
10;: hex

B g 3o SRR T Oh ) DRSS BP R Sero . 22 Difhuoro-

xaypl 2B os®-cthyl]-cyclohept- 2—en0ne (0.1 g) and hydrazine monohydrate (0.104 g),

b ol RGRPHLRaL TR b B b i 0 bbbt

riccyc
ch)qhgp@é(d aylzda(m@ (PO72 g)gasSt leght gellow solid. MS (EI): 260.2 (M").
[2-(5-Chloro-I-nethyl -1 H pyrazol -4-yl)-2-o0xo0-ethyl]-ph

pRARPIRISe. aci ﬂ(ﬁm%m?hleﬁﬁ §-8r7 8T¢1'te$ra'1{%ﬁf 51qlcy%ﬁepta[c]pyndazme
obt ai ned i n anal ogy o exanple 1 step Al ffo

ch | H razole rboxylic aC|d et hyl
S@Peé'%gzégﬂﬁ Xd%?ﬂ@? ﬁﬁﬁ%ﬁhgﬁF$§Q5? §dmﬁﬂ?hyl estgr
(6.578 g) to give
[iRar(afogyhd oxample hstepyB} diHrqayti@ral [242yflyor@-pheoyl g Lkoxlo} etipyl ] -

gﬁ%ﬂg@h% E@F?ﬂh@%@é éO gﬁ_% anﬁzcgglgh%a@esl thl&{é‘ (Ovﬂlg)ttﬁere was
()btgln@da)é)l[@- | ml((EO]mlil:e@Yer axeeathyll -qulplmwéz@lonﬂ((?fﬂji 2-agrgellow oil.
6Y nel-1,7,7-

trlnethyl blcyclo[2 2. 1] hept an-2-one This material was

? %nqgg%_ ?(I)n_%hgm%’ﬁ@e&tegpal‘)%m- -CgCl()qlepta[g]rgyrldazme

pyrazol - 4-yl ) - 2- oxo- et hyl ] - phosphoni ¢ aci d di net hyl
ebisenatéial 5vA7 obfaireddn @dBoghRpexample 1 steps C], without NaOMe treatment,

ho%ti 13- :i% glﬁi{bvskgl%yﬁgf g& %g% ﬂ}gf?@%@”@ﬁ rf%‘(@io%ﬁ ¢ &4 Rydrazine
mqnpg;y 261(093¢ ) m%lm(g (8tthogEphonylneddd-tetrah ydror 3t hy
bycﬁ%ﬁ&kgb%l&zﬂehgm@ By & aanfﬁv&ﬂl@ce §&fd M)S @9):24¥8! (hvow

(F}q Rz 15 ) gs(zﬁm;(l ]tlr]ilrr@ ;1% hyiv'gl-z(gs{t{r ﬁgro_met yl pyrazoi 4- yD-3,4-

auﬁﬂqueR$6214z6uhdﬁﬁﬁ£46hnaunaterlaI was obtained in
anal ogy to exanple 1 steps C] from (1S,4R)- 1,7,7-

F%?’ 4'%)18 4}153&[727 ;Fggl%mﬁ %OEZhélx(ogt(?jfﬂl%uoro?lethyl 1H-pyrazol-4-yl)-eth-E-

1hdrenvl blef(ﬁ@[t lbretpeiopne2. 2. 1] hept an- 2- one (0.52 @)
and hydrazi ne nonohydrate (0.424 g), wereas an

This material was obtained in analogy to example 1 step B] from [2-0x0-2-(3-
trifluoromethyl- 1H-pyrazol-4-yl)-ethyl]-phosphonic acid dimethyl ester and (1S,4R)-
1,7,7-trimethyl-bicyclo[ 2.2.1]heptane-2,3-dione to give (1S,4R)-1,7,7-Trimethyl-3-[2-0x0-
2-(3-trifluoromethyl- 1H-pyrazol-4-yl)-eth-E-ylidene]-bicyclo[ 2.2.1]heptan-2-one that was
used without further purification. MS (EI): 326.3 (M").

Step BJ: (1S,8R)-1,11,11-Trimethyl-5-(3-trifluoromethyl- 1H-pyrazol-4-yl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene

This material was obtained in analogy to example 1 steps C] from (1S,4R)-1,7,7-trimethyl-
3-[2-0x0-2-(3-trifluoromethyl- 1H-pyrazol-4-yl)-eth-E-ylidene]-bicyclo[ 2.2.1 Jheptan-2-
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exchange of chloro v.s. butanol occurred in the
NaOwe/ but anol treatnment step for conplete ring

w@b@swoxs21to give (IS, 8R)-5-(5-Butoxy- 1-met hyPeT/EP2006/063533

| H pyrazol -4-yl)- 1,1 1,1172
trimethyl-3,4-diaza-tricyclo[6.2.1.0

gmﬂf? ;r}q :@%%%'Ii égﬁ%ﬁféfr E/I+ §19e ?%i?ﬂl&létgplt 5 1?5 ?Mﬂuoromethyl
m(pﬂméﬁwje%pﬂawytrim 6y Eg?ﬁmegfd $46;Ticge 8s areefif-athyig solid. MS
ggBﬁﬁgmqmpﬁepta[ c] pyridazine Step Al

2- Oxo0 phenyl - 5- propyl - IFprrasz 4- y|) ethyl]
y e h§8 e§ éﬁ‘ﬁf gﬁgfgtpggng]g ICi%lglfﬁOPyﬁ b5t,6a,J7,§,%, 10- hexahydro
Eﬂi@%m{éﬂﬂ/hdml@my | -

propyl -1 H pyrazol - 4- yI) et hyl ] - phosphoni ¢ aci d

S%E%Z 2&&; fzt ﬁr Z&eh%zo %G&D)d C)?CYO%JTgWPE%QS etﬂyl?C)dclloor&? 2-enone

[2 0x0- 2- (I - phenyl 5- propyl -1 H pyrazol - 4-y eth
Ehsinpheptl was ebiged (o andogy) toggamplg 1 sieph Bl ﬁ@m 627\[1561 %11 oro-

@Ayﬁlaydo%&ﬁ) -2 M%d-c thy&ﬁﬂbsﬁﬂlomc acid dlmeth\7rl ester (0.432 g) and

Phe pr [a rah
£ %Wéﬂoiwémsfg 5]9 &,@V‘gé@ %Zwii +h .@ﬁ %%Ph%ny?xﬂ% oprofsll-2-oxo-
et/ BicgeldodtD-analeqOy 46 @) sxaydlb® oll. MBEICR16.2@bhhout  t he
NaOwe treatnent, from

=1 2 - 5- I t hyl
B B R Bl A S e b g e
¢wl@eRgpytidazgiove 3- (1 - Phenyl - 5- propyl - | Hpyr azol -
4-yl)-6,7,8,9-tetrahydro-5H cycl ohept a[ c] pyri dazi ne

@13915&9615@1 vAS oﬁﬁlrf%ﬁfn’i ‘A‘ﬁ'&ll& & ®leXshplelll 99 s€9! WHholYBNdAN treatment,

&Oz@ é] ‘Ex @ﬂwgq]yhﬁnyéwcmmwlﬂﬂgxwﬁw 9chgchgeange (0.12 )
d{[(Db; YiEhaecinahokydyici(0.693 HetoheB- - (4-chloro-phenyl)-cyclopropyl]-

S B P g e s o

ankb 6gy).t o exanple 1 step B] from
{2-[1-(4-chl orophenyl) -
Eﬁ(é}hﬂ%bw 1- (%S@R@ se(fsh&htbx?h%&hg)m}q ﬁ&ml d'ﬁ?ﬁ *ﬂ"ll u{lmethyl 3,4-

ester (0,475 cycl goct ane- di one
é}a@:@trlcyclom 2 1. ]undeca 2,4,6-triene

(2)-2-{2-[1-(4-chl oro-phenyl)-cycl obutyl]-2-oxoet hyl
Btep Ve [ D08 Chlore nonetHyl1 HOpyrglol-alsyla 2y@dol @iy1Piph o spbnic acid dimethyl
%ESI) 331.4 (M#) . Step B] :

(4- Chl oro- phenyl ) -cycl obutyl]-5,6,7,8,9, 10- hexahy
drocycl oocta] c] pyridazineThis material was obtai ned
Thisameterad yvas ob@xmdph endogt tegsar@plevii stapodik frpOvehloro-1-methyl-1H-

f %lg@frktarb(fx %’r@ﬁmd eth(\sl ester (5 gla and meth 1- Phos]phonlc acid dlmetlh 1 ester
@

-cyclo 0X0- et hy
%7& ggdggwg{ -ﬁgﬁglomyllm@t)hy 1H-pyrazol-4- yl) -2-0x0-ethyl]-phosphonic acid

dimethyl ester (2.18 g) as an off white solid. MS (ESI): 266.9 (MH").

Step B: (1S,4R)-3-[2-(5-Chloro-1-methyl- 1H-pyrazol-4-yl)-2-oxo-eth-(E)-ylidene]-1,7,7-
trimethyl-bicyclo[2.2.1]heptan-2-one

This material was obtained in analogy to example 1 step B] from [2-(5-chloro-1-methyl-
1H-pyrazol-4-yl)-2-oxo-ethyl]-phosphonic acid dimethyl ester (0.577 g) and (1S,4R)-
1,7,7-trimethyl-bicyclo[ 2.2.1]heptane-2,3-dione (0.3 g) to give (1S,4R)-3-[2-(5-chloro-1-
methyl-1H-pyrazol-4-yl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-bicyclo[2.2.1]heptan-2-
one (0.534 g) as a yellow solid. MS (EI): 306.1 (M").
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and hydrazi ne nonohydrate (0.076 g) to give
3-[1-(4-chl oro-phenyl)-cyclobutyi]- 5,6,7,8,9,

wa Geoeassky dr o- cycl ooct af c] pyri dazi ne (0.04 g) BSI/BP2006/063533

light yellow solid. M5s (ESP}: 327.1 (M+) . Exanple

S QAR B0, | RS PRy Y I%gihyflgw diaza

Zywﬂoﬁilﬂ@ydUE®w®é¥46ﬂm@k:phenyl 5- propyl - | H pyrazol -
-yl)-but-2-ene- 1,4-dione This material was obtalned
Tﬁlsmé&ag)évaﬁ @bﬁi&f&ﬁnﬁ ﬁnﬂoglt%réxﬁhpfen%@ps C] from (1S4R)-1,7,7-(1S4R)-
T2y gy diipr bR RoRp < Pl e - et
bRyd22.3) | hapidn - @re (@i52y) laoP hodikine v ydra-(@i4aA @), wereas an
OC_h?it?gf?f)é Chg%ti%ovpsr Bét)?fl(o)ffcalrrgc}]m t)lllF NsaOMe/butanol treatment step for
mmp}}cternngq@gauaa do-giey([1 $.8BLB~(3-Rurtoxy- | nathpdrid-porazdl-4gyD)-1,11,11-
E‘ﬁn %ﬂr 3/1§td§eizh' fl@yc!ld[@ bt (Yejunﬁ}é\éagﬁ‘% nd (%%@8 ‘g) 3&%%n91ght brown oil.
7 §§%?é “opyl - 6- (I - phenyl - 5- propy! - | H pyr azol - 4-yl
)-pyridazine This material was obtained in analogy to

Bxanple®1:1l stBpsPeényl-BpopW- 1P adol-@al 16718, onekdah NG -

fr ro.. .

%C?qrﬂe%?a(gﬁwgfl%l?ewyl 4- (1 - phenyl - 5- propyl - | H pyr azol -
yl)-but-2- ene-I,4-dione (0.19 g) and hydrazi ne

Emap dﬂyﬁi&wo(mwﬁe@ Stopylvidd-pydkzdli-4-yb athpyl bpydlel@pt-2-enone

(I - phenyl - 5-propyl -1 H pyrazol -4-yl)-pyridazi ne (0.084

%mgﬁatéhzﬁ rv&é§59@aiﬂeﬁ€fn oh floMbteRarfiPlel 10tepMB &R 2:0x342¢ Lphenyl-5-

erO(pa? ﬂiuair%zng‘lml) ethyldrmbrarhapic yitkdigmerhd esterg 057 @ apd gydoheptane-
![Q By @, %@?&@bv@]ﬁgw d))d)azi(miph&ﬁﬁﬁ ﬁt]op 1-1H-pyrazol-4-yl)-ethyl]-

2l Fik i LRt 9085 LELLL U ot PR ) 2egpngt 1 -

anal ogy to exanple 1 step B] from|[2-(4-fluoro-2-

Step B] ub( bRBehHS-phpylyl H-p2rassiod-gt) T B IphosphlomiSt -aci d

g%ﬂgﬁg dg?ﬁﬁﬁﬁ&o'747 g) and cycl ohept ane-1, 2-di one

%ﬁ (4- fluoro 2-trifl uoronethy heq¥ 2- oxoet hyl |
@mam@f&l was ghigHed (1D anpezygy ea%maleﬂ. brathatbihe Nagive

(rEdt)nenB%an([Mb)xo 2-8t-gReni)-5- propyl 1H i;zol 4-yl)-ethyl]- Cyclohept 2-

P [ Dyt S SR RRER% b Bl Bl DGy 11

pjaamlmeyl)m:v avrad¢tomdpydtooSExaoipheptd] cypyeiatihe (0.00% Hatan blfewhite
.f +
g%ﬁgﬁFggﬁ’uoro f???kh%?bnethyl-phenyl)-2-oxo-ethy|]-

cycloheg
Example 6 3—[1—(4—Ch10r0—pheny1)—Cyclobutyl]—5,6,7,8,9,10—hexahydr0—
cycloocta[clpyridazine

Step A: (Z)-2-{2-[1-(4-Chloro-phenyl)-cyclobutyl]-2-0x0-ethyl }-cyclooct-2-enone
This material was obtained in analogy to example 1 step B] from {2-[1-(4-chloro-
phenyl)-cyclobutyl]-2-0x0-ethyl }-phosphonic acid dimethyl ester (0.475 g) and

cyclooctane-1,2-dione (0.2 g) to give (Z)-2-{2-[ 1-(4-chloro-phenyl)-cyclobutyl]-2-oxo-
ethyl}-cyclooct-2-enone (0.106 g) as a yellow oil. MS (ESI): 331.4 (MH").

Step BJ: 3-[1-(4-Chloro-phenyl)-cyclobutyl]-5,6,7,8,9,10-hexahydro-

cycloocta[c]pyridazine
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enone (0.4 g) and hydrazi ne nonohydrate (0.319 g) to
give 3-(4-fluoro-2-trifluoronethyl pheny”-

wd2dv7pesseahydr o- SH cycl ohept af ¢j pyri dazi ne (0. PCOEPAS6/063533

an light yellow solid. M5 (El): 310.1 (M+) . Exanple
65: 3-( |-Methyl-5-trifluoronethyl -

WSQXJ@%S Iwa‘sl étlt neﬁ Al? al§al %}t? e&ﬁﬂ%féﬁ te%H@/ g&Jlt?llaSPN Q([)Me treatment,

ri
fro%(ﬂhyz {25[1 t4- f:llllgm o) ¢yclobutyl]-2-oxo-ethyl }-cyclooct-2-enone (0.1 g)

hﬁ'& Ry(fr@ﬁﬁ’é mdn¥h d’rgte‘??f 97@§)htY)| dive ﬁb%g@@lﬂef&pﬁ‘&fyﬁ Cyclobutyl]

di_nmet ester his nmaterial” was ained in %y
"3 7&%@;@@(@@/@@ NCIOPF@BQ]PYTMWI(O@‘L g) as a light yellow soh MS (ESI):

827.f (Merpnet hyl -1 H pyrazol e- 4- car boxyl i c acid nethyl
ester (3.3. g) and mnet hyl phosphoni ¢ aci d di net hyl

FStf‘?ﬁgle &gt hyl 2 E %)l?lﬂcfl‘??d8%lfr% {hphenylsSiprgpy IH-pyrazol-4-yD-pyridazine

4-yl)-2-o0xo-ethyl] -phosphonic acid dinethyl ester

biep 48 (@)ora@ a2-hheyclopseyil-¢- (1INBreg BSH-prordd 1 HopYrivdk-y-yD) -but-2-ene-
gh[ZI%% thhyl 5-trifluoromethyl-IHpyrazol -4-yl)-2-o0x

c clohe t-2- enone This material was obtaine
Tl e G726 BORKRAH anaORY B SXEPPler oV ﬁfrmﬂi?rwgﬂ-?élvﬂenﬂﬁ-
proplyl- uarpmiohyyl)- bthlyipyphazs onde ydig didnetixgd eqth(0l 325 g) and 1,2-
g%gﬁ%ﬁggg;eﬁ%aqe gZ gho&lﬁ éBXig gg § gl)(fe {]%(‘)r; I%ﬁé,gzdigy%gopropyIA—(1—pheny1—5—
prap2l- ( H-pyeadold-yB)-but-2- Iem@ﬂ draibhy (0.1Hgpys aarpitalline light yellow gum.

I] cycl ohept - 2-enone (0.263 g) as a
#4§$I)§gﬁ(%$\/ﬁ?ﬁam VB (EI) 300.1 (M) . Step C : 3-(

| - Met h 5-trifluoronethy

Plep B v wlcympmp%@( 189@%%195@1232/&#81 B4R o epyagazine

c]pyridazine This material was obtained in analogy to

eKRARIteridl waik eptalled in m'lztlb@u:b elkiitﬁpl&&@h@sﬂ] gadtrtout tre@Ment with

S0 1T Ul B e R B Bh PR Ry ST 0 -but

ntmahﬁyﬂcvrm(@ 10) 208 hg()razloe gl(me)hsdl(ate-(ﬂéﬂ By tcbgive 3,4-dicyclopropyl-6-

y

Ffl'_l‘?ﬂérﬁg é‘ﬁé azol 4- 51) pg%lrdg 1r)1/%$0008§ F%) é1>8/ %lcr ﬁteag%ng OC Whlte solid.
&é%ﬁhé4ib( ) as a light red solid. Ms (EI) :

296.2 (M+). Further conpounds that were prepared

Eﬁﬁ@pl@ ong t 03-ex a6 2LirifsbapsctA)1-piten§])-6,7, EYasRhieyd®6:5H-
4- Fluorolgpenyl) 5- trlfluoronethyl-lFprrazoI 4-

ifonsh i SoyTas

hexahydr o- cycl ooct a[ c] pyri dazi neoff-white solid. M

SEep Al 39D-(4-Flude) - 2- trifluepamesblylf plemyl) -2- oxo-ethyl] -cyclohept-2-enone
cycl ooct ane-1, 2-di one, {2-[I-(4-

This material was obtained in analogy to example 1 step B] from [2-(4-fluoro-2-
trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester (0.747 g) and
cycloheptane-1,2-dione (0.8 g) to give (2-[2-(4-fluoro-2-trifluoromethyl-phenyl)-2-o0xo-
cthyl]-cyclohept-2-enone (0.408 g) as a light brown oil. MS (EI): 314.1 (M").

Step BJ: 3-(4-Fluoro-2-trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-
cyclohepta[c]pyridazine

This material was obtained in analogy to example 1 step C], without the NaOMe
treatment, from 2-[2-(4-fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-cyclohept-2-
enone (0.4 g) and hydrazine monohydrate (0.319 g) to give 3-(4-fluoro-2-trifluoromethyl-
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Fl uor o- phenyl ) -5-trifluoronethyl- | H pyrazol -4-yl]
- 2- oxo- et hyl } - phosphoni ¢ aci d di net hyl ester,

whyaraeisee nonohydrate. Exanple 67: PCT/EP2006/063533

(1 SR, 8RS) - 5- ( 3- Fl uor o- 2-tri7fl uor onmet hyl - phenyl ) - 3, 4-d
azatricyclo[ 6.2.1.02, 7Jundeca- 2, 4,6-triene

éﬁ&%l %f,g! ane&g eg?ﬁﬁﬁg}n&%&e (0. 25§)ezpsad q%h{ §e‘fl®w solid.

)ﬁﬂ@éKhﬂ -trlfluoronethyl phenyl ) - 2- oxo- et hyl ] - ph
osphonlc acid dinethyl ester, hydrazi ne nonohydrate.

%568 3-(1-Methyl-5- trlﬂuoromethyl 1H- pyrazol -4-y)- 6 7, 8 9-tetrahydro-5H-
ﬁ] clo ropyl- ,4-diaza-tricyclo[6.2.1.0 2J
E PX“' Zl‘Eerlene VS (EI) 186.2 (M), of f - mhlte
crystalline solid. Prepared from bicyclo [2.2.1]
ReptAdne- A, Bletldi-6reifluoromethyl- 1H-pyrazol-4-yl)-2-oxo-ethyl]-phosphonic acid

E?&Hﬁl Q{opyl 2- oxo- et hyl ) - phosphoni ¢ aci d di net hyl
dra2|ne nonohydr at e. Exanpl e 69:

%ESR 8RS) 5-(5-Fluoro-2-trifluoronethyl -phenyl)-3, 4-d
wstmatenjal wep oblained ipamajogyindaeaple siepailtirina demgiyl-Zw

ﬁriﬂﬁor(ﬁfgetgl E-1H-p3R80R-4- Wﬁ'r)ooxylﬁra%ﬂ%@tﬁylfers%m3 3. g) and methyl-

Phebhoss aid #Jna@aﬁw I@Pg‘b%etﬁyﬁ“)e 571 %BGth/]h?/ tiluseestd 1H-
p;brgaﬂudylwr@toh@thy@q)he sphofycHcazdinethyh oadyd4dte as Iohnp kelid. MS

RIBRYMITOr Mot hyl - 3-tri 1 uor onet hyl -1 H- pyr azol - 4-y
|)-3,4-diazatricyclo[ 6.2.1.0 2J Jundeca-2,4,6-triene
otep Bi-t 2 (tMasthdtS-irfosan eth yl- N&-pyRizpl-42942-2x¢4oMyl] -cyclohept-2-
GRared frombicyclo [2.2.1] heptane-2,3- dione, [2-(
I'- Met hyl - 3 trifluoronethyl -

raz 0XO- eth l] hon|c 1.d
a"pﬁé%qm al yap égtal‘ﬁéd? gy tﬁﬁﬁ%}ﬁﬁ@ B]Eiz%fﬁﬁ%élﬂ@thylﬁ-
(rifﬁ,o&ﬁihetﬂiy( PH@ 2100444 - D-wao-@tiphieplyd s))hbmb lacillIdirhedhiedstey 0.714 ¢)
g}éc} ?yg hgg%gé 1%0?«% § 252 %)1[8 gbvelzl\jgjﬁ ﬁ"é’g'gf]ﬂél u?rog}ﬁ%syl 1H-pyrazol-
HyB: 2-Rxeethp] I7eyclohapt Prgh dniacPA63[2) as a light yellow foam. MS (EI): 300.1
2 1] hept ane- 2, 3-di one,

(2 Chloro 4-f| uor o- phenyl ) - 2- oxo- ethyl] - phosphoni c

acid thyl ester, hydrazine nonohydrate. Exanple
Stgp Cl: 3 (1 -M¢thyl- 5 trlﬂuoromethyl 1H-pyrazol-4- yl) 6,7,8,9-tetrahydro-5SH-

Byl Areflabgp ridazinei f | uor omet hyl - phenyl ) -5, 6, 7, 8, 9, 10- hex
ahydr ocycl ooct af

This material was obtained in analogy to example 1 step C], without the NaOMe
treatment, from 2-[2-(1-methyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-2-oxo-ethyl]-
cyclohept-2-enone (0.25 g) and hydrazine monohydrate (0.208 g) to give 3-(1-methyl-5-
trifluoromethyl- 1H-pyrazol-4-yl)-6,7,8,9-tetrahydro-5SH-cyclohepta[ c] pyridazine (0.06 g)
as a light red solid. MS (EI): 296.2 (M").

Further compounds that were prepared according to example 1, steps A] to CJ:

Example 66: 3-[1-(4-Fluoro-phenyl)-5-trifluoromethyl-1H-pyrazol-4-yl]-5,6,7,8,9,10-
hexahydro-cycloocta[c]pyridazine
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c]pyridazineVs (El): 324.2 (Mt), light-yellow solid.
Prepared from cycl ooctane-1I, 2-di one, [2-(3-

wa-kaoanass2t t ri f 1 uor onet hyl - phenyl ) - 2- oxo- et hyl | pEhEBPh@063533

ic acid dinethyl ester, hydsazi ne nonohydrate. Exanple

- | .8, 9: 10
SR BRI s B e
Blrar@ pliong))-5-tpdeqrameth yi-d binp gl dodi -drexot ctyl dtipbpgphonic acid
Eh%neft 71 kO ?dr%zme monoh drate.

trlfluorone hyl - phenyl ) - 2- oxo- ethyl] phosphoni ¢ acid

BrisiiRp s lehibsa riurors) frgg%@yggggg}l;gﬁiwl

trﬁdyblﬁSBG myl(}z TPurfdedi-ae6-tridneycl o[ 6. 2. 1.
2' 7l undeca- 2, 4, 6-triene yell ow solid. I\/IS (El): 347.1

é&@') 1%\5 &ﬁang\f%a:gﬁ :%ﬁg.gg’ﬁl*‘)‘.@réﬁar& frobd hilRA 10 f4SEAAL2 3-dione,

[26% -Brividlgofomashg-rdendd-Boxsp-ghehphpsphooicacist digicthyl ester,
%g(gﬁﬁggﬁfogoﬁydrgtedi nmet hyl ester, hydrazi ne nonohydrate.

Eka%1§18)685 (2¢1GRIsRs9- 'SACTEC'I%Jer&!OJ 29phemibyadie ! 1.0 unaed®2.4,6-

4-di azatricyclo
]rmiil@eca246tr|eneyellowml I\/IS(EI) 334. 1 (M)
Prepared from (IS, 4R -1,7,7-trinmethyl bicycl of

F%g_zg%;_ EEFE%WZ%S@gﬁP? Elg/?tgl_ligﬁ SOh )Preéaage)glofr%m I}})l(iyflo[Z .2.1]heptane-2,3-
gloos, riﬁmyclcpmylﬁmxmltw} pl@@pbonlc layid rdanicthe] estomdiyygldazince

E?sg/gp*o%tfopyl 5,6,7,8,9, 10- hexahydr o-cycl oocta[ c] pyri d
azine yellowoil. M5 (ESI): 292.9 (M#) . Prepared
Exaonplepei O()b‘ﬂhﬁés)l-ﬁ -25-tluone 2-t(iBluoyaha pylephenyl)-3,4-diaza-

ﬁﬁ&éﬁ{@%ii@]u ﬁ%)h@g G aC| d di met hyl ester, hydrazine

3-(5-Chloro-2-trifl uororret hyl - phenyl ) -5, 6, 7, 8, 9, 10- hex
sl ey VIS OEY) 23080 (N ). Becpiared fioah bawelof2.2.1 MBp(akSR)3-dione, [2-(5-

P 2 s me AR et T BRERTFiczt B GnaHR pyer. hyarasine
mphosphari ¢ aci d di methyl ester, hydrazine
nonohydr ate. Exanple 78:

SR, 8 5- -3, t
T, 5 ARl oL SR B b G ks o
(rRytio[ @74, 017](1Mréb)a 2.4.R0667 ed from
bi cycl o[ 2. 2. 1] hept ane- 2, 3-di one, [2-(2-

off-white crystalline solid. MS (EI): 294.2 (M"). Prepared from bicyclo[2.2.1]heptane-2,3-
dione, [2-(1-Methyl-3-trifluoromethyl- 1H-pyrazol-4-yl)-2-oxo-ethyl]-phosphonic acid

dimethyl ester, hydrazine monohydrate.

Example 71: (1S,8R)-5-(2-Chloro-4-fluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2.4,6-triene

yellow solid. MS (EI): 316.0 (M"). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [2-(2-Chloro-4-fluoro-phenyl)-2-oxo-ethyl]-phosphonic

acid dimethyl ester, hydrazine monohydrate.

Example 72: 3-(3-Fluoro-2-trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-

cycloocta[clpyridazine
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Chl or 0- 4-fl uor o- phenyl ) - 2- oxo- et hyl ] - phosphoni ¢ acid
di net hyl ester, hydrazi ne nonohydrate. Exanple 79:

W@ @®ROBIRS) - 5- (5- Chl oro-2-tri fl uoromet hyl - phenybP FBP2DO6163533

azatricyclo[ 6.2.1.0 2' 7]undeca-2(7),3,5-triene yellow
gum MS (El): 324.1 (M+) . Prepared from

RESE ety E%E%ﬂ@%i’ﬁgﬂ%%g%e@ YO Slsosps hdioprda O
Fooae2dridhensntephyl ediceyl) - 2haxgr et ylhehasphohiccent dmethyhesreh ydrazine

§1Q)'noh§drate. _ :
(I SR, 8RS) - 5- (2- Chl oro-4, 5-di fl uor o- phenyl ) - 3, 4-di azatr

LEIFHRE {9 i) LR B hupaabbr a1 anyaro-
bydiyetpfpyRdadihept ane- 2, 3- di one, [ 2-(2-
Chl or 0- 4, 5-di fl uor o- phenyl ) - 2- oxo- et hyl ] - phosphoni c

geif;o% SH1. RS [t B3 08%) M A%h A BRRINEREYS- a5 TB! (8- Fluoro-2-

giffuor@nethyl-psenyb i 3-byocdiydt phosphedipgeid dsnethylyester, Siydrazing

m%ng,gydrgt%xahydr o-cycl ooctal c] pyridazine |ight yell ow
solid. M5 (EI): 372.3 (M+) . Prepared from

£Y&h eqzl.ane'{IS,%R‘;—iSO@eChlﬂ)r’Zﬁ—@ﬂ?rogé—5—meth0xy—phenyl)—1,11,11—trimethyl—
| -phenyl -5-trifluoronethyl -1 H pyrazol-4-yl)-ethyl]-ph
Spnamieicadold.- Al Hedundecedddr-tridngdr azi ne nonohydr at e.

Exanpl e 82:

el gl | gt s D= =t fi I

Ryl S ebiadr| [ e g R R et 220

bigpdel@e B haptent-2idetiend | 21 g€ Mderior 4t luv®- §-Erthoxzaghed yl) 1yxo-cthyl] -
red fr - 7-11] | bi cycl

prEPERRL St Al S ByakasdncmbhonTRLRY! b evel of

[ 2- (4- Met hyl - 2- phenyl -t hi azol - 5-yl ) - 2- oxo-et hyl] -

Bhasphdhi ¢ acily.8R)Pet2ghloes tSrdifllhgurplrnyd - hbh bhyrdmethel-3,4-diaza-

a 57 .
%‘(yir?-%ki%m e X YU o1 - 5-y1)-5, 6, 7, 8, 9, 10- hexahy
drocycl oocta] c]pyridazine |ight brown solid. M
(&S 0il. 3BS(HI) (394 )1 (M Pr Ryepared froro(hS,4R)-1,7,7-trimethyl-

ycl-o e-1.2-di ane 5 (4- .
RO L AR 2o PRS2 2 o4 dibongmpeprb o
plcosph dhigatidydimesiybester Nyydi@ii cnaonsinaiyelr at e. Exanpl e 84:
(1 SR, 8RS) - 5- ( 2- Met hoxy- phenyl ) -3, 4-di aza-tricycl o[ 6. 2.
1.0 2J Jundeca- 2,4,6-triene
Example 76: 3-Cyclopropyl-5,6,7,8,9,10-hexahydro-cycloocta[c]pyridazine

yellow oil. MS (ESI): 292.9 (MH"). Prepared from cyclooctane-1,2-dione, (2-cyclopropyl-
2-oxo-ethyl)-phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 77: 3-(5-Chloro-2-trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-

cycloocta[clpyridazine

yellow oil. MS (ESI): 340.1 (MH"). Prepared from cyclooctane-1,2-dione, [2-(5-Chloro-2-
trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine

monohydrate.

Example 78: (1SR,8RS)-5-(2-Chloro-4-fluoro-phenyl)-3,4-diaza-
tricyclo[6.2.1.0% Jundeca-2(7),3,5-triene
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l'ight yellow gum M (ESI): 253.3 (M#) . Prepared
from bi cycl o[ 2. 2. 1] hept ane- 2, 3- di one,

W@ 2600B63st hoxy- phenyl ) - 2- oxo- et hyl ] - phosphoni cPE@/EP2006/063533

di met hyl ester, hydrazi ne nm®nohydrate. Exanple 85:
(1 SR, 8RS) - 5-0-Tol yl -3, 4-di aza-tricyclo[6.2.1.0 2J

e t n I ¢ _
e S POt b B bl S¥ R e R Blepragehy dione. 122
CRloDx-d-2zayetphlenyly-Et dwpkJth ghedpiphone @al dnailg tded, hydrazine
est eg h%dr azi ne nonohydrate. Exanple 86:

IO&OBKYTA%: o Met hoxy- phenyl ) -1, 11,1 1-trinethyl -3, 4-di a
zatricyclo[ 6.2.1.0 2J Jundeca-2,4,6-triene yellow
Exdmple 786 (ER, SRSBQSCL(SSCM#Q 2-trifuepanadyif ploomyl)-3,4-diaza-

el o dn gl TR DY ARG ©!

[ 2- (2- Met hoxy- phenyl ) - 2- oxo- et hyl ] - phosphoni ¢ aci d
cilizet fiyeh . MISTBD); 324y1j(fMZ)i B&pmﬂcfi‘tyﬁibﬁiyﬁoﬁ@ﬁ]l)ﬂeptaﬁg 2,3- dlone [2-(5-

{:gl%éo'?' t(ﬁlﬂ?\?rﬁrﬁﬁagl&agg 42 B Ftﬁl%ﬁé%ﬁéﬂ’%? i Iﬁ eSter hydrazine

floabhvdrae8. 2 (MH ) . Prepared from
(IS 4?,?)-I 7,7-trimethyl bicycl o]

b AEPL AE B B ONE ot bena b

ﬁr% To{6.2Y 9 §gha&: y@llréﬁee Exanpl e 88:
fok/m hox? pher%;m?)o% ' 8 9, 10- hexahydro cycl ooct af

yridazine yel |l ow o (El'): 268.2 £
ml@pvaso@a WG e g8 bWt nRestar b it psoclof 2.2 Thepiane-2.3-dione, 12-(2-
bglogrghd\ﬂaﬁﬁlgﬁﬁpﬁﬁﬁﬁ@@)Z o%o- 81 es b o B aSE Iaﬁﬁétﬁylae%ieg hydrazine

di met h ester razi ne m)nohydr ate. Exanple
Rofnph N pigoxy - phenyl) 6,7, 8, 9-tetrahydro-5H cycl ohept a[
c]pyridazine |ight yellow gum M (ESI): 255.2 (M)

fromc an [ . )
FRgfaar o ovsl shessmetotyilageL LA oo

b@taélsfdmh@wmgiaﬁdpmmMjr ate. Exanple 90:
3-0-Tolyl-6,7,8,9-tetrahydro-5H cycl ohept a[ c] pyri dazi n

ﬁ%ﬂot'r%@@é\g %@Lept 2 (H) |3G}% 3X§I*§1 Lzﬂr)qzag@%ﬁ(ro%z&ﬁa)ctang ﬁ%p&l’oﬁg [2-0x0-2-
oL-pladnpl-Setifybonpitiog piibpiezaled-gl) dithgl- hlydspbstieacid dimethyl ester,

h dr at e. Exanpl e 91:
g%ftﬂ%%ﬁ%rngﬁ rrt)eét hyl - phenyl) -5, 6,7, 8,9, 10- hexahydr ocyc

| oocta[ c]pyridazine light yellow solid. M5 (EI):
BsGnfleGf4) . Pr@paRed,flrldrTopethydbot(dmeethy22-ghemyd;thiazol-5-yl)-3,4-

2-(4- I -2nmet hyl s nyl ) - 2- oxo- et hyl ] - phosphoni c
e el fo T TR A TEe
orange solid. MS (EI): 361.0 (M"). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [2-(4-Methyl-2-phenyl-thiazol-5-yl)-2-oxo-ethyl]-

phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 83: 3-(4-Methyl-2-phenyl-thiazol-5-yl)-5,6,7,8,9,10-hexahydro-

cycloocta[clpyridazine

light brown solid. MS (ESI): 335.1 (M"). Prepared from cyclooctane-1,2-dione, [2-(4-
Methyl-2-phenyl-thiazol-5-yl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine

monohydrate.
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wob@pbeds2c] pyri dazi ne |ight brown so

nonohydr ate. Exanple 92:

3-(4-Chl or o- 2- net hyl - phenyl )-6, 7, 8, 9-t et r ahydr o- 5Hcycl
lid. M5 ( BPQT/ERXHB6/@63533

(Mt) . Prepared from cycl ohept ane-1, 2-di one, [2-(4-

Chl or o- 2- net hyl - phenyl ) - 2- oxo- et hyl ] - phosphoni ¢ aci d

t 27
PR ° S T RO S P EPIA G g gonace
P.A®-Riehe 0 2J ] undeca-2(7), 3 5-triene M5 (El): 270 2
(N%) yel | ow waxy solid. Prepared from

Y00 o M EDRITS SHARE ) Sosss rarHlosR o b 2:3-dione.
Eil‘: (Zil\/tﬂtliil’ertylfpl‘lenﬁbneﬁxo &y ¢lin -qhio bysh ooty difad eyl estxahpdr@zine
{11°§°%¥Sfa‘ie I1,11-Trimethyl -5-(I-methyl-1Hpyrrol-2-yl)-

3, 4- dlazatrlcyclo[ 6.2.1.0 2' 7]undeca-2,4,6-triene

Bk ghiple 185.0Wwn( 18R§8HS}6&$TSQJIJ3¢Ld1N51 (rEJyMo[aMo?ﬁ(lﬁ/&e)wQ 4.6-triene
Prepared fronr(lS 4R)- 1,7,

[@3‘5 Mﬁ% 2363 M}%aneﬁﬁ%ogﬂﬂwﬁp BHaspiIs 2:3-dione,

g@;_ostodz a%ltwéthgzlsip%spﬁbyﬁtrmd dien oo eiyd h dr@zin Exdviph fdrate.

-(I- thyI 10- he rocycl
é é pyrdlg’-é% ré&ové%xr é’%:%ﬂ id: Hrré t(lﬁ@ﬁ%ﬂ!w@x
{rMy);lom Eﬂ@%ﬁﬁﬁ@ecfarm g¥&looct ane- 1, 2-di one, _

(I-Methyl T H pyrrol- 2-yl)-2- oxo et hyl] -phosphonic
aC|d di nmet hyl est er h dr azi ne. nonohydrate. Exanpl e
gdtow solid. MS'(EI): 294. 3 (M"). Prepared from (IS, R) 1,7,7-trimethyl-

§1C9&10 [[lchﬂyll::ptlaﬁé Q}Stdl%e 22 Xb—)Méhgxﬁpl?enérﬁtf aky. @fh;?l] Mﬁﬂ&nc acid

ept p azine lig rown ‘sol
@“mqhﬂep@é%ﬁ@@@nﬁﬂbﬁﬁ@y@ﬁﬁheptane |, 2- dlone [ 2- (I-
N@thyl | H pyrrol - 2-yl)-2-o0xo0- ethyl] - phosphoni ¢ aci d

J@ﬁl@%b est rSrSR'?Mdflalzl' e BY(ij fle3 PeamRliAcRo[6.2.1. O2 Jundeca-
I SR, 8RS) - 5- Met hyl - | F#py I-2-y1)-3,4-di azatricycl

éFfBHEnQ 0 2J ]undeca 2,4,6-triene off-white solid. M
(El): 225.29 (M+) . Prepared from

e i R O L R L
ticpaoyA.11bsptens-2Bydpae i( A€x0-2-0-tolyl-ethyl)-phosphonic acid dimethyl ester,

hydrazine monohydrate.
Example 88: 3-(2-Methoxy-phenyl)-5,6,7,8,9,10-hexahydro-cycloocta[c]pyridazine

yellow oil. MS (EI): 268.2 (M"). Prepared from cyclooctane-1,2-dione, [2-(2-Methoxy-
phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 89:  3-(2-Methoxy-phenyl)-6,7,8,9-tetrahydro-5SH-cyclohepta[c]pyridazine

light yellow gum. MS (ESI): 255.2 (MH"). Prepared from cycloheptane-1,2-dione, [2-(2-
Methoxy-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 90:  3-0-Tolyl-6,7,8,9-tetrahydro-5H-cyclohepta[c]pyridazine

light yellow solid. MS (EI): 238.2 (M"). Prepared from cycloheptane-1,2-dione, (2-Oxo0-2-
o-tolyl-ethyl)-phosphonic acid dimethyl ester, hydrazine monohydrate.
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nonohydr ate. Exanpl e 98:
(1S, 8R)-5-(4-Chl oro-2-nethyl-phenyl)-1,11,I1-trinethyl

wo 3ndnaisazatri cyclo[ 6.2.1.0 2' 7] undeca- 2(7), 3pGHEP1086/663533

yellow solid. M5 (El): 31282 (M+) . Prepared from
(1S, 4R -1,7,7- trinethylbicyclo[

P Jb TPt anS Gl ORBic kb1 67 50 nhexadror

aﬁﬂﬁmdﬂa@yhyhmﬁster hydra2|ne nonohydrate Exanpl e

ﬁ%lﬁ[ysﬁi/e L SYSREBRY ST Gty PR PRS2 S 0o

ChRyrepamneth yf-plenyt)yZ-beeethdtieplosgheliiodgd dimethyl ester, hydrazine

t hyl cycl opropyl ) - 2-oxo-ethyl] -phosphonic
%@Pékgr%@thyl ester, hydrazi ne nonohydrate. Exanple

100:

Ekaiﬁ@al%) 5- (A«FCrir @2 2ndtaY IyHenph ey B D-t3urdydirasat-r i cyc
g# 0 ZJ .Jundeca-2(7),3,5-triene yellowoil. M
¢ 9‘??@ Pﬁﬂrﬁmﬁe Prepared from

bi cycl o[ 2. 2. 1] hept ane- 2, 3-di one, [2-(4-

Egu%@wgs@lﬁi s caahrerryb)vE- oxepatiion cy@ﬂﬁéﬁﬂﬁﬂ&ﬂ@ @i@h@l [2-(4-
di met h ester, hydrazi ne _nonohydr.ate.

Ehpre F‘ilily/ -phenyh=Zrexergihyil- Iﬁr%a%m? Pﬁléﬂrna%yl e&tewh)yd@zme
ﬁghgugﬁgw5kbyclopentaf01pyrlda2|ne light yell ow
crystalline solid. M5 (ESI): 305 2 (MH) . Prepared

from4, 4-di neth cl opent ane- 2-di one (synthesis

Eé@é]ﬂiet?éd S SR Searbape mabyl-phoab S pesay 13- (5.
yl)-2-oxo-et hyl ]

-p osp %%?ﬁqgﬁ?éJgkﬁyjﬁ%ﬁéester hydr azi ne

nonohydr at e. npl e 102

MSE(,F@R)H@%M Fly@li@wwxmlﬂo}? weppied dyan) bicy¢lp(2.3.1kheptane-Bys-dione,

|7 B nlipZRb el oy Sh oy O Bl IR R Ao Bl 8RS hyarasine

fooorhydr@edR) -1, 7, 7-tri met hyl bi cycl of
2 2 1] hept ane- 2 3 di one,

@ﬁ%:*grog% dgﬁgtl %ﬁyfﬁ %ﬂéh “52(%% ﬁélﬂy'rrol—}yl)—3,4—diaza—

mmyomy@z 41087 Exderp! 264,6.-08ene
(1 SR, 8RS) - 5- (5- Fl uor o- 2- net hoxy- phenyl) 3 4-di azatricy

E%g[b)mw% ?TOEP"(Z%@W Wgﬁg?gﬁ 2f(ﬁ\}lﬁ1n19re¥ a4 28n? Pllé,ﬂ{)-l, 71-

bimgthylehicycko [ 2hidpémae- 23 31-1@160 {2 (1-Meethyl- 1H-pyrrol-2-yl)-2-oxo-ethyl]-
- Fl uor 0-.2- net hoxy- phenyl ) - 2- oxg- et hyl ] - phosphoni c

BRS A e O L St ot o

Example 95: 3-(1-Methyl-1H-pyrrol-2-yl)-5,6,7,8,9,10-hexahydro-

cycloocta[clpyridazine

offwhite solid. MS (ESI): 241.2 (M"). Prepared from cyclooctane-1,2-dione, [2-(1-Methyl-
1H-pyrrol-2-yl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 96: 3-(1-Methyl-1H-pyrrol-2-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta[c]pyridazine

light brown solid. MS (EI): 227.2 (M"). Prepared from cycloheptane-1,2-dione, [2-(1-
Methyl-1H-pyrrol-2-yl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine

monohydrate.
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Exanpl e 104:

6, 6-Di nmet hyl -3-(2-trifl uoronethyl - phenyl) -6, 7-di hydr o-
wobklyobspent a[ c] pyridazine yellow oil. M5 (ElPCT/RBR0R063533

(M+) . Prepared from 81

4, 4-di net hyl - cycl opent ane-1, 2-di one, 2-

B 7 oy SESFETS d T

fryelo[6.2.1.0° ]undeca—2 4 6-triene
(1S, 8R)-5-(4-Fl uoro-2-nethyl -phenyl) -1, ['1-trimethyl

é]“?kﬂ%l ST ngS fiég?%(ﬁégl%eg fwg ﬂﬁé[éazr@gggt%%%?@ dione, [2-

(1 Slcfti)l-1H-pyrtolt 2-yIyed-byd-bihgy gdhokphonic acid dimethyl ester, hydrazine

. .ﬁ%g t ane- 2, 3- di one,
[PPAYERMSor o- 2- et hyl - phenyl ) - 2- oxo- et hyl ] - phosphoni ¢
acid dinethyl ester, hydrazine nonohydrate. Exanple

Eﬁeﬁnpla?lé% (1S|$R) -5-(4- Ch101r(()j 2- metﬁylI phenyl)dl |1’11 (1_-11 trimethyl- I34 diaza-
2 orosp i met hyl -6, 7-di hydr o- 5Hcycl ope
Hﬂ-%{[?béﬁ 90 dupsiers Zz@igwlw%cous oi . WS (El): 258.2

(Mt) . Prepared from 4, 4-di net hyl - cycl opent ane- 1,
dIRmesolili ZM(SZzEf;thzrpcMh)e 'F’Yép)aIeZi PR 88, )-1 7P7h@ﬁﬂéiﬁ>yll c

acid di met hyl ester, razi ne monohydr at e. anpl e
higyclo[2.2. 1]heptane—2 3-dione, %2 (4-Chloro-2-methyl-phenyl)- 2 oxo-ethyl]-

ﬁh&s%hf}m@'a&h%em@f&w'ﬁyd@azﬁle%ﬁﬁé k46, 7- di hydro-5Heyc
opent a[ c]pyrlda2|ne yel | ow sol i M5 (El): 260.1

. Prepared fro
ﬁx&;%@lie ek h)% (%tl@,ﬁgﬂglgﬁ@gyl)zi &4/ el 0-hexahydro-cycloocta[c]pyridazine

[[2-(2, 4-di fluoro-phenyl)-2-oxo-ethyl]-phosphonic acid

Hgﬂg&% RSVSTEDDY . 2aVNe PRRARIMIES A Gelodeta®P], & iR [2-(1-Methyl-
8R8f 5- (ﬁ-tert Bﬁ??f 5- trlfluor%ﬁ%thyl pyragof N
C)@l%grqp}g) 2-oxgictlyal-phophenisfeidaimedyl ester, hydrazme monohydrate.

2' 7lundeca- 2, 4, 6-trienelight yellow crystalline solid.

h. 33 [ )
gﬁ%ﬁg\'é éb% (ilsﬁesﬁét@gﬁ)emzl: 36%%&%}1 IfW&hy1)-3,4-diaza

pza@kﬂ@ ﬂﬁlﬁunQ@MSK?X35%m@ﬁbnethyI-IFprrazoI 4-yl)-2-
oxo- et hyl ] - phosphonlc acid dinethyl ester, hydrazine

1;
?&F@ sﬁgﬁ\@@ ?1:‘ Cter t E)ﬁt) IIQ%'I;%Mte d from Bicyclol2 zyﬁ]?fq_tfne-% Jdione, [2-(4-
Flﬂﬂb)o—aqmcltmylip_henw}r)12ﬁexdwtlhyl3 phodplamge aaid dydtiogl @star, hydrazine

%ké& ﬁﬂg%a-2,4,6-triene yel l ow solid. M5 (ESI): 379.2

# . Prepared from1,7,7-trimethyl bicycl of

2. 2. 1] hept ane- 2, 3-di one,

EganfpletlOf:t - BubsDintetityli3f (Svoetdye{ {phka y1Hbpysazol-4-41)yd,J-dhydro-5H-

cyclopentalc]pyridazine

light yellow crystalline solid. MS (ESI): 305.2 (MH™). Prepared from 4,4-dimethyl-
cyclopentane-1,2-dione (synthesis described in: J. Chem. Soc., 121, 1922, p523) , [2-(5-
Methyl-1-phenyl-1H-pyrazol-4-yl)-2-oxo-ethyl]-phosphonic acid dimethyl ester,

hydrazine monohydrate.

Example 102:  (1S5,8R)-5-(5-Fluoro-2-methoxy-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2.4,6-triene

light yellow solid. MS (ESI): 312.9 (MH™). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [2-(5-Fluoro-2-methoxy-phenyl)-2-oxo-ethyl]-

phosphonic acid dimethyl ester, hydrazine monohydrate.
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oxo- et hyl ] - phosphoni ¢ acid di nethyl ester, hydrazine
nmonohydr ate. Exanple 110:

W@ @®ROBIRS) - 5- (2- Tri f | uor omet hoxy- phenyl ) - 3, 4- dPEwBP200€Y63533

clo[ 6.2.1.0 2J ]Jundeca-2, 426-triene yell ow gum M5
(El'): 306.2 (Mf) . Prepared from

%&C&@l ((iégt ri ?‘%lggr%féﬁgsr@)@m% %renlb ﬂox?/ﬁyl/lleﬁlylg)l%bsp 6hi ¢

atdydlofh. e 10Alln ésheX 4,6 midreazi ne nmonohydrate. Exanpl e
111: 3

SRR sy 3150 PR S QST PR LRR bt diome. 12

ySEFluOW) thethb/B/ pISly)):-2-243 chy(|MysphorRe egiddanlethylatier, hydrazine

, 4 , 7, 7-trimet hyl bi cycl of
é“ 11{%@ {5t ane- 2, 3- di one,
[ 2- (I Met hyl - cycl opropyl ) - 2- oxo- et hyl ] - phosphoni ¢ aci d

Ekmpmm est €6-Difnediyasi (2etrimoediyeth gt ghenlplad pldéhylit@-5H-
1 -Trimethyl-5-(2-trifluoromethoxy-phenyl

8R
?Y%S”P@ngﬂ %ﬂ?&?lﬁi"%%l o[ 6.2.1.0 2J Jundeca-2, 4, 6-triene
light yellow solid. M5 (ElI): 348.0 (Mt) . Prepared

géllém dil. Mg D: |2,9Z 27(M+')| }!’@bzﬁ}ﬂi Blogy g4 Qlimethyl-cyclopentane-1,2-dione, 2-
ane-

hept
p30Q- @)é tgﬁ QTOtffrthw@%ﬂﬁFﬂ’dﬂyP}ﬁ}%lﬁ%W agd ﬁyp?thyl ester, hydrazine
RhRsRRRicC acid dinmethyl ester, hydrazi ne nonohydrate.
Exanpl e 113:
](EISSR 5- (I-tert Butél-S-rreth%I-ll-l-p%razol ?1
xqmopleil At hyq ISBRA-5-(r ggl:q—g-inée}y yld[h@:nz 1, 19.11- trlmet yl- 34 diaza-

2, t ow crystalline solid. M
%10@;&6'[‘6’%%?) 3 ?d&a jﬁ)e%?é%gdréed from

(1S 4R)-1,7, 7-trimethyl bi cycl of
wlbmqohéMﬁESIg BR OAH)). Prepared from (1S 4R)-1,7,7-trimethyl-

[31%%{' |'52 z"‘iig @Hﬁé’ 535((1} {[‘% )SZL lFﬁ(HX hgr gﬂél)r?/e)zz B A %ﬁﬂzf]l %hosphomc

acl ester,
A dhly@hﬂteeteEiladmzmem@mohydrate
(I SR, 8RS)-5-(l-tert-Butyl -5-nethyl -1 H pyrazol -4-yl) -3,

- - for l'i ght
Db BER0E: o PGy e AR A Gy Sulpiape 11
cdaqqmneacﬂc]ﬁ)yndazbme:ycl o[ 2. 2. 1] hept ane- 2, 3- di one,
[2-(]-tert-Butyl-5-nethyl-IH pyrazol - 4 yl ) -2-oxoet hyl ]

P[[;agf;(])% %?)Q% dil. E@xgEn]g tlil]@\l:/F)e?ltre%Efedlyoqrrl ﬂ,éll— &fhethyl-cyclopentane-1,2-

BioGe, EI}QF(ét (thbfd%p]ﬁéﬁyl)ﬂ—bkmﬂ"q’ﬂep}fmplyerﬁh ey ldjm&h yl-cdichyhddmzine
- 5Hc CA o‘gent a[ c]pyridazine light yellowoil. M

?‘@%P?Y 869.0 (M) . Prepared from

4, 4-di net hyl - cycl opent ane- 1, 2-

Example 107: 3-(2,4-Difluoro-phenyl)-6,6-dimethyl-6,7-dihydro-5H-

cyclopentalc]pyridazine

yellow solid. MS (EI): 260.1 (M"). Prepared from 4,4-dimethyl-cyclopentane-1,2-dione,
[[2-(2,4-difluoro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine

monohydrate.

Example 108:  (1SR,8RS)-5-(1-tert-Butyl-5-trifluoromethyl-1H-pyrazol-4-yl)-3,4-
diaza-tricyclo[6.2.1 .02’7] undeca-2.4,6-triene
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di one, [2-Oxo0-2-(2-trifluoronethoxy-phenyl)-ethyl]
- phosphoni ¢ acid di nethyl ester, hydrazine

worenclydeat e. Exanpl e 116: PCT/EP2006/063533

3-(l-tert-Butyl-5-trifluor@ésethyl-|H pyrazol-4-yl)-6,6
-di net hyl -6, 7- di hydro-5H-cycl opent a[ c] pyri dazi ne
I ; 0 (M

él%:jyteuar e%gt%‘lrhglm @E&l 1\1(11$ @IE% é%@%@h%{edﬁ% di E)ne, )
[)12;yc(10ﬂ2 2. HhtptBok-2)3- Gota, l[i-l(ﬂJ{DeBrOIBBt}H}-)ﬁI-tﬂﬂuoromethyl 1H-pyrazol-4-yl)-2-
| H pyr | -4-vyl.) -2+ hosphoni ¢, aci d di met hyl

ot B g A ARG Ak PRSRRR ANyttt Y

(I SR, 8RS)-5-(I-tert-Butyl-5-cycl opropyl -| H pyrazol - 4-
Exarplé-169:az at1Sis&y S+ @Eteﬁ.—%t&l—ﬁ%tﬂﬂﬂ@mmtelcﬁ-m-pyﬁl-zblral-ghel J11,11-
of f - whj ol id. 7, 309. +) . Prepared from
Broplvht 3 Sl fa @ DY luidre 2 adhihe ™ °P

| -tert-Butyl-5-cycl opropyl -

Ydttopydotid OVIS4ESI) ) 372-DRGHEY. IPydparedahas ghNiuemaiyd

breTaR S BhEh e LR I 2 LT oy R R U Datagply4-30)-2-

%o-cthl KAy HimPet Byl @btaZ Aylfal @y & @loBydrale. O
g 07]%%&2%?% 4,6-tri eneﬂzlel I owysgl id. M5 ?Esal) 351.2

EXondie ol Zﬁjﬁgﬁg SRS TRiducromethioxy-phengt)- 34 dlas ©' L

{r%yeioté,@ﬂtozﬁuh&éca@w%amopyl-I H pyrazol -4-yl) - 2- oxoe
thyl] -phosphonic aC|d dlnethyl ester, hydrazi ne

nmonohydr at e

Blos: datn S (B0t S0 Mo Risprirfiste Ripyo 62 31 enpsi-dione [

odbhyvdr QlfﬁlH?&rﬁétﬁB%n%ﬁén)@)l@Mﬂ Sagigheve! dcRmiiatty estdBhydrazine
(El'): 326.2 repar ed rom

monolydratchy | - cycl opent ane- |, 2- di one,
[ 2- (5- Chl or o- 2- trlfluoromsthyl phenyl ) - 2- oxo- et hyl ] - ph

Eﬁaﬁgelm aci gl @ I NYI 1 £$HiRcth 1B 18AEMS - ERAYPSHIFBE: diaza-

(rIICSCIS{‘6 $1@2]®}d¢06rﬁ‘b@yﬂleﬂe— met hyl - | H pyr azol -
JAl-trinmethyl- 3,4-diaza-tricyclo[6.2.1.0

R At e el i S S b iy
}2102(;1(]1]%]:1’@1@@@;1(223 aﬂpnméz (1 -Methyl-cyclopropyl)-2-oxo-ethyl]-phosphonic acid

AR T

yei ester, hydra2|ne
nonohydr ate. Exanple 121:

Ek?ﬁﬁi;)la RE):- 5- (ES@Ro1 1o dpYtimlethyd SH P riflbopym @l oty-phady))- 34-diaza-
tr1cyc 0%3& Obﬁt\iﬁclié) P1 el 29 Jundeca-2, 4, 6-triene

light yellow solid. MS (EI): 348.0 (M"). Prepared from (1S4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [2-Oxo0-2-(2-trifluoromethoxy-phenyl)-ethyl]-

phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 113:  (1S,8R)-5-(1-tert-Butyl-5-methyl-1H-pyrazol-4-yl)-1,11,11-trimethyl-3,4-
diaza-tricyclo[6.2.1 .02’7] undeca-2.4,6-triene

yellow crystalline solid. MS (ESI): 325.2 (MH™). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [2-(1-tert-Butyl-5-methyl- 1H-pyrazol-4-yl)-2-oxo-
ethyl]-phosphonic acid dimethyl ester, hydrazine monohydrate.
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yellow foam M (ESI): 267.1 (MH#) . Prepared from
bi cycl o[ 2. 2. 1] hept ane- 2, 3-di one, [ 2-

W@ 200@padsopr opyl - | - met hyl -1 H pyrazol - 4-yl ) - 2- oxee BEP300§/063533

phosphoni c acid di nethyl es#er, hydrazi ne nonohydrate.
Exan'pl e 122: S-"~-Cycl opropyl -I-nethyl -1 H pyr azom y”-

AR, Qo B AP

Ar;o@ekib{@%ﬂlﬁ)ﬂ]uﬁ&@dammlaml - di one,
[ 2- (5-Cycl opropyl - 1-nethyl -

H- |
LT G S b L g SR
Fic&l@[a)z ﬂhb@'tgijemm %&bné, | 224( z Jtdg’c Eautymﬂnlyﬂhyls %H ;@:riﬁzbaﬂr}ilpyﬁ)xo—
ndec ri ene el | ow
B phORRbiqRat eid SRS ey hydapin Miamghfige
(1S, 4R -1,7,7-tri rrethyl bi cycl of

Exa&nlll]sheﬁ)t ang6-Didretliyo43e(2-trifluoromethoxy-phenyl)-6,7-dihydro-5H-
(2-Cycl obut yl - 2- oxo- et hyl ) - phosphoni ¢ aci d di met hyl
%gﬂ‘é’renta}ﬂ@m’falg?zﬁ‘ée nmonohydr at e. Exanpl e 124:

(ISR 8RS) - 5- Cycl obut yl - 3, 4-di aza-tricyclo[6.2.1.0 2J

@@H@w 3114M§'(ESE)‘3309 d dfMHt) . YPedpafd Béthiach-diMRti RN dlopentane-1,2-

1089&20(?’20 3- (@jtﬁgbgr;)%ga_ﬂ@xg RiiegHa-cthyll-phosphonic acid dimethyl ester,

L darexed ARMbY drdee0Xx0- et hyl ) - phosphoni ¢ aci d di net hyl
ester, hydrazi ne m)nohydrate Exanpl e 125:

3(I-tert But y -met hyl -1 H pyrazol -4-yl) -6, 6-di net hyl
Eganpplgil h§idr o3 (5Fukﬁéryéééﬁtﬂap&qrpgﬁhvhﬂimw@ﬂ Flml\) 6. o dimethyl-6,7-

[ l): 285.1 (MH#) . Prepared
?f%ﬁgi}f {}@n@t&#a %%ﬁt ane- 1, 2- di one, [2-(
| -tert-Butyl -5-net IH-pyrazoI ) - 2-o0xo0-eth
bttt Sphon o abing dirath gES sOyRD (MHj or Eisbived omoRgabaten’

a&@%b{% %_%% dlgnB[Z (tl telit l?u'_zlp5ytrrglzué)lror£ethlys lﬁ—l qy{razloll_ 4- yl) -2- 2-0x0-
ethyll-po4pldinaczatid dmyaﬂhyj fester, Aydragine monohydrate
2' 7l undeca- 2, 4,6-triene yellow solid. Ms (El): 282.3

My 1P SO 61 B A5 Lo b PN PAAY SR 3.0-diasa

hept an
trzcyclo[cszmoﬁﬁungwcmm yriamol - 4-yl ) - 2- oxo- et hyl | -
phosphoni ¢ acid di nethyl ester, hydrazi ne nonohydrate.

QBB i S 000 R PP s Do o3 Ll y-one

[}[HemyBa‘@/bls-cydlepﬂo})yBlH raph4iyi)- 2 ypeb-@fltl2pHosph@dic acid dlmethyl
trigne yellowoil. M5 (ESI): 337.0 (MH)

S%r@ﬁf&%@%‘%ﬁﬁ@%@ -1,7,7-trinet hyl bi cycl of

Example 118: (1S,8R)-5-(1-tert-Butyl-5-cyclopropyl-1H-pyrazol-4-yl)-1,11,11-

trimethyl-3,4-diaza-tricyclo[6.2.1.0*> Jundeca-2,4,6-triene

yellow solid. MS (ESI): 351.2 (MH"). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [ 2-(1-tert-Butyl-5-cyclopropyl- 1H-pyrazol-4-yl)-2-oxo-
ethyl]-phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 119: 3-(5-Chloro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-5H-

cyclopentalc]pyridazine
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2. 2. 1] hept ane- 2, 3-di one,
[2- (1 -Methyl -5-trifluoronethyl-I|H pyrazol -4-yl)-2-oxoe

wo boo7bossphosphoni ¢ aci d di net hyl ester, hydrazP@EEP2006/063533

nonohydrate. Exanple 128: 85
(1S, 8R)-5-(1-Benzyl -5-trifluoronethyl-IH pyrazol -4-yl)

oy s Y L AR g 12 0ne

(VE5- Chloﬁao@pamommahyl(mpz_m)z bxcZethyl] fibospHoyplibacd dingfthyl ester,

ﬁ§g 1L 2 3-di one,

f% qufluoronethyl-lFprrazoI 4-yl) - 2-oxoe

t hyl ] -phosphonlc acid di nethyl ester, hydrazine

Roamopily d2@t e. (18881 &-ARx9opropyl-1-methyl- 1H- pyrazol—4—y1)—1,11,11—trimethyl—

T oo, D

] undeca- 2, 4, 6-tri ene Ilght bromn annrphous solid. M5
o) foaBSMISIESMH309.1 (MEEp.arreshréd Boin((183RFR) 7 7-Trimethyl-

bisvlT 2B ibep S adt pre. T SSaer ot BT W avmral fph-2-oxo-
BRI STHOOFH oh i@didl deh J1Bf1 BYtbr, @§d@Yine MythoBZdIak.
nonohydrate. Exanple 130:

ERRR I - 5. dRAS) 2 ore s ArapH. Dt 1H pitalold-yb 54 Giaza-
?nc@]:}ém,@qw]uf}d&atzu@mﬁeﬂeel low solid. M5 (ESI): 359.1
. Prepared fron1(IS 4R) -1, 7, 7-trinmet hyl bi cycl of

:%hepta e-2,
[@W BEnM (E§I)n%@7ny (D Rrenwred ramyigyoll 32 dTaemagner2.3-dione, [2-

@@?&Bﬁ%b?l aeldh i 1‘1@%2%&01%9@@#O)mlgtﬁ?ﬂl}ﬂ‘l%sphomc acid dimethyl ester,

nonohydr at e. Exanp
bY@@@P@)‘mghﬁ}réﬂ%pr opyl - 6- met hyl - 3, 4-di azatricycl of
6.2.1.0 2J Jundeca-2,4,6-triene off-white crystalline

EQAI%HIE 1M (H)s C%ngpﬁ)&)(yw)mcthﬁr BRaVEL ol 1M - BN HkRyl-6,7-dihydro-

hept ane-
éﬁcﬁybpamﬁbﬁpﬁmhum@thyl 2- oxo- et hyl ) - phosphoni ¢ aci d
di et hyl ester, hydrazi ne nonohydrate. Exanple 132:

) SIS Ceklghdy kB ol 12 ione

EbI3- ﬁlyclmﬁo(pﬂ-)—m@kﬂﬁ IH-pytayol-4-ph paxce cthil] Qmosphonlc acid dimethyl

éét% ﬁ)ﬁgam efnoné gxle,bl cycl of

(2- Cyclopropyl-I-nethyl-2-oxo-ethy|)-phosphonic acid
Brkanplgll2&st eflS, SIRyf;ﬂﬂ@gdlotalmbhd)hjlt}nannethyESAFthm— 133:

L LR 2 Nt L

2' 7]undeca- 2, 4, 6-tri ene
light yellow solid. MS (EI): 242.2 (M"). Prepared from (1S4R)-1,7,7-trimethyl-

bicyclo[2.2.1]heptane-2,3-dione, (2-Cyclobutyl-2-0xo-ethyl)-phosphonic acid dimethyl

ester, hydrazine monohydrate.
Example 124:  (1SR,8RS)-5-Cyclobutyl-3,4-diaza-tricyclo[6.2.1.0% Jundeca-2,4,6-triene

light yellow solid. MS (ESI): 200.2 (M"). Prepared from bicyclo[2.2.1]heptane-2,3-dione,
(2-Cyclobutyl-2-oxo-ethyl)-phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 125:  3-(1-tert-Butyl-5-methyl-1H-pyrazol-4-yl)-6,6-dimethyl-6,7-dihydro-
SH-cyclopenta[c]pyridazine
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light yellow solid. M5 (El): 386.3 (Mt) . Prepared
from (1S 4R -1,7,7-trimethyl bi cycl of

wWQ@2870p35ept ane- 2, 3- di one, PCT/EP2006/063533

[2-(]-tert-Butyl-5-phenyl - 86+ pyrazol - 4-yl ) - 2- oxoet hyl ]
-phosphonic acid di methyl ester, hydrazine

a 3
?%ﬂé‘&h%? SO l%@ (%géng% (IYIP% Prf:patr?(} frrr%?lhyzf dgn%hgl az
ayciqpneytaho{l 26d125nd, [@-(2- téﬁ]t{Buﬂﬁeiamzﬂl@dﬁIrIt pyremd-4-ylg3toxo-ethyl]-

[ | ow .0i | : 313, 2. ared from
PRespify iy SRl sory iyt pnonydrae
2. 2. 1] hept ane- 2, 3-di one,
E8anfigle CRb:0r o¢ 1&8@05& 01;2Dbaxechyt-oldy razgbHed pihdnjl¢-teaiethyl-3,4-diaza-
zi.ne nonohydrate. Exanple 135:

TF§C@E§&ﬂ%ﬁ]UP@e ‘%&FHVF35 (1-trifluoronethyl-cyclopr
opyl)-3,4- diaza-tricyclo[6.2.1.0
2loludtie RS2 EY; 882.3 (Mdhe Pycqialrdal\lfr(&ﬁl(ﬂ$14R)V$7(7E§irﬂeth}a97 1

1%1% %ﬁﬁngﬁgﬁgzgéf diprs, ﬁ_;& DA ety e AR Y Shyir-
bh &p&¥@ic Acidl ditbihk] dseh AREDH cByEdIBREARY! ) - et hyl ] -
phosphonlc acid di nmethyl ester, hydrazi ne nonohydrat e.
136:
B ERDN 2y o GSER) i Uok G REMGYYSHAr 65 &5 e aremeyiyt g Hypyrazol-

asjpbygl | BN ) iRy dazi gl | gt yel | ow oi |
N‘é") RS A L AR ]“_q’]d?»?ipa?éﬂéﬁf ’F’ om

4, 4- dlneth I-cyclopentane- di o
[veib(vmml:ﬂ\@%?/%ﬂ)z 387-P(Mbp olﬁ@towﬂ ﬁy@ﬁéhl)ﬂla‘bR) oL bxdtigeHYl] - ph

9»%9&19[{2' flﬂﬁglbtgnéiQ@E&Bﬂ(é [£3{ Meth NYSLHAR] AEMPBIRDMASRER1-4-y1)-2-0x0-

@uhwéj Fhpsmhapycaciheapyhyl ester, hydragipe gomiehydiates- di azat r i cy
clo[ 6.2.1.0 2' 7]undeca-2(7),3,5-triene col orl ess oi

mrﬁgk:hzs 228, (313(8%)5 ﬁl 1?6&9135 %‘iﬂlﬁ&%me%ﬁl g?rrazol 4yD)-1, 1111

trimethylbicyc | hept ane-2, 3-
(rzfn@yal b,éfcbwrtrlzy@&[@%l ﬁyﬂl)nq@hfoéﬁtﬁome@eam d di net hyl
ester, hydrazi ne nonohydrate. Exanple 138:

; f 7 | -6,7
5’%%@‘0 B A T R broBD AR - PR,
bioldlol.2. Z\/Bhélﬁhﬁle-231(@012€ (BA€)- BenBrléptaﬁ]gdrdmezthyl 1H-pyrazol-4-yl)-2-oxo-

Fa4ggﬂ£$%oro %gﬁﬁégggfkw%angﬁen%waﬁ.oxo et hyl ] - ph

osphoni ¢ aci d dlnethyl ester, hydrazi ne nonohydrat e.
Exzan]plleé29.39 (1S,8R)-5-(1- Benzyl—S—methyl—1H—pyrazol—4—yl)—1,11,11—trimethy1—3,4—

GLoR 8 tr1cyc 102428 Righ! P4 g Rheny!) - 3, 4- di azatri cycl of

light brown amorphous solid. MS (ESI): 359.1 (MH"). Prepared from (1S,4R)-1,7,7-
trimethyl-bicyclo[2.2.1]heptane-2,3-dione, [2-(1-Benzyl-5-methyl- 1H-pyrazol-4-yl)-2-
oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 130:  (1S,8R)-5-(1-Benzyl-3-methyl-1H-pyrazol-4-yl)-1,11,11-trimethyl-3,4-
diaza-tricyclo[6.2.1 .02’7] undeca-2.4,6-triene

yellow solid. MS (ESI): 359.1 (MH"). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [2-(1-Benzyl-3-methyl- 1H-pyrazol-4-yl)-2-oxo-ethyl]-

phosphonic acid dimethyl ester, hydrazine monohydrate.
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6.2.1.0 2J Jundeca-2(7),3,5-triene yellow crystalline
solid. M5 (ESI): 291.0 (MH +) . Prepared from bicyclo

w@ 2002/04352hept ane- 2, 3- di one, PCT/EP2006/063533

[ 2- (2, 5-Di chl oro-phenyl ) - 280x0- et hyl | - phosphoni ¢ aci d
di met hyl ester, hydrazi ne nonohydrate. Exanple 140:

I 5-( h tricyclo[
g a?'ﬁillgg%\] ﬁgei:a Sg%?(?}ycém% E‘Tﬁyée%}ng%ﬁ 3(1{ dh I ow
tmqys]tomﬂllm)é lantéd-2 ABti&ES ) : 251.0 (M—I +) . Prepared
from bi cycl o[ 2. 2. 1] hept ane- 2, 3-di one,

b B OB H a3 21 B ARSI 35 ptane 23

3002, (B-Cictdpr o yd-1pinethyl- E&O&tl@fl)@hékyhoﬁlpﬁeldl dﬂ@tﬂyl(éstétmyfdrazme
| o e%, L c]pyridazine light yellow crystalline solid.

(fl €994, 2 (MH +) . Prepared from
4 4-di et hyl cycl opent ane- 1, 2-di one,

gﬁarﬁlilﬁﬁ?)@ Ch{l@[&kﬁfﬂéewbﬁmﬁypm hlegmyét}arﬁ&ﬁwlm@mla:zgam d
i met ydrazi ne nonohydr at e. Exanpl e 14
§1C(Y210§8/%)|1199t]ﬁ91116°ﬁf?e4191u)1€@ 6- di met hyl - 6, 7- di hydr o- 5Hcyc
| openta] c]pyridazine |ight yellow crystalline solid.

h@lt(yalaw sARE MB fm}’-)mz 2RNVED am@parfad ﬁmn (1S,4R)-1,7,7-trimethyl-
Qp

4, 4-di net hyl cycl gpentane- |,
Plfy((IQ[Q‘éz ﬁhﬁﬁtﬁwﬂﬁﬂi@w 13- CZQJQQHZPQ{ ﬁyp?thblh%gﬁ%gﬂqyk) rhgsphonic acid

fﬂgg‘s‘{ér B rﬂlneﬁlﬁgf)@fdrﬁ‘t@ nonohydrate. Exanple 143:
(IS 8RS (2, 4- Di chl or o- phenyl) - 34d|azatr|cyclo[

7]undecaswé , 3. 5-triene |ight 1o
Eﬁ%@lﬁﬂ% ‘ne sdSi%) rgpytyl->phenylf )/raZObfl éfBalr blgl1-trimethyl-

?h%}y&%%lﬁ%r%ozﬂeny ?Qq @oggénglt E;Ie] phosphonl c acid

di met hyl ester, drazi ne monohydr at e. npl e 144:
ligrsReBReyolEL M @%&86 Bd%){ﬁf@h@fﬂ} frgmy(- 1§|4£2dﬂ T-¢sperdyl-

GRS, Pl RCoBid ) S e RO S v
bibptl arhespha@ic aiibdieethyl ester, hydrazine monohydrate.
[ 2- (2 3-Di chl oro- phenyl ) - 2- oxo- et hyl ] - phosphoni ¢ acid

AL B Y5465 T BE SRV LA REN G- TR 41 A Grimethyl-3,4-diaza-

tricyclo[6.2.1.02’7]un deca-2.4,6-triene

light yellow oil. MS (EI): 313.2 (M"). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [3-(4-Chloro-phenyl)-2-oxo-propyl]-phosphonic acid

dimethyl ester, hydrazine monohydrate.

Example 135: (1S,8R)-1,11,11-Trimethyl-5-(1-trifluoromethyl-cyclopropyl)-3.4-
diaza-tricyclo[6.2.1 .02’7] undeca-2.4,6-triene

yellow solid. MS (ESI): 297.1 (MH"). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [[2-Oxo0-2-(1-trifluoromethyl-cyclopropyl)-ethyl]-

phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 136: 3-(4-Fluoro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-5H-

cyclopentalc]pyridazine
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Exanpl e 145:
(I SR, 8RS) - 5- (2, 4- Di net hyl - phenyl ) -3, 4-di aza-tricycl o[ 6

WO 2002/00352100 ] undeca- 2(7),3,5-triene of f-white BOI/EP200ME3533

(ESI): 251.0 (MH+) . Prepamsged from
bi cycl o[ 2. 2. 1] hept ane- 2, 3- di one,

i Znds B 2 p
T PLRST g A M PO Gl e >
dioR;a,E{S) (4531®1©prnﬁ1pybm8tﬁyl phd:nyﬂ)r mehﬁiyl]?:pmsdhamanmd clymethyl
§12 1 ﬁkﬁ deca 2(7),3,5-triene yellow oil. M5
?yr§§@3@°P (# " This conpound was obt ai ned as
n1nor conmponent at t he preparation of exanple 34, as
Examgls p8ndi n@Rr&SgiSecm@[nmpplﬁl ekatmpli@ed4]-3dsdihat ed and

uri silic hr omat ogr apy. Exanple 147:
%F%C]Qt@egé C,{JBP 3’@% ]il?nq | -trinmethyl-3,4-diazatricy
clo[ 6.2.1.0 2'7] undeca- 2(7),3,5-trieneyellowoil. M
(dESHgss 0AZRISYE(MVERY.3 (MThiPsepacstpfesind 1 R@S)-0lt 7air heeth fs

ElsheemoRRRG - ar 4P SeATIC OB PP BARrRIBo oo Peo A bs Gimethy

Brl ﬁycﬁﬁlz@é/m%hbhﬁﬂatgd chr omat ogr apy. Exanple A A
conpound of formula I can be used in a manner known

BEreE 381 | (e oF 0w Agr CBHpastby bPCTSRRG € AT g6 ) diydro-

mtdygﬁ)pbﬁg[@ﬁ@,r%gzm%oo rrg M crocrystalline cellul ose
5°mg Corn starch 25 ng Talc 25 ny

droxypropyl net hyl cel | ul.o se 20 425 | e
E%weu%v@ SR B (Y210 26K BB s ey Rlsmgn tanc-1,2-

BRheO-@SFILHS- ;&%ﬂy&om@g{yﬁgh&% 5 Oko lelif1 F]pﬁmiaﬁ&meaaefdlmemyl
capsul es of the ' ow ng conposition: "Per capsul e

ester, hydrazine monohydrate

Example 139: (1SR,8RS)-5-(2,5-Dichloro-phenyl)-3,4-diaza-

tricyclo[6.2.1.0% Jundeca-2(7),3,5-triene

yellow crystalline solid. MS (ESI): 291.0 (MH™). Prepared from bicyclo[2.2.1]heptane-2,3-
dione, [2-(2,5-Dichloro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine

monohydrate.

Example 140: (1SR,8RS)-5-(2,3-Dimethyl-phenyl)-3,4-diaza-
tricyclo[6.2.1.0% Jundeca-2(7),3,5-triene

light yellow crystalline solid. MS (ESI): 251.0 (MH™). Prepared from
bicyclo[2.2.1]heptane-2,3-dione, [2-(2,5-Dimethyl-phenyl)-2-oxo-ethyl]-phosphonic acid

dimethyl ester, hydrazine monohydrate.

Example 141: 3-(2,5-Dichloro-phenyl)-6,6-dimethyl-6,7-dihydro-5H-

cyclopentalc]pyridazine

light yellow crystalline solid. MS (EI): 294.2 (MH™). Prepared from 4,4-dimethyl-
cyclopentane-1,2-dione, [2-(2,5-Dichloro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl

ester, hydrazine monohydrate.
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Active ingredientCLAIMS 1. Conpounds of formula
wherein Rl is cycloal kyl, arylal kyl or aryl oxyal kyl ;

wd20078035yc! al kyl , aryl al kyl or aryl oxyal kyl ; opCREPBNE063533

R2 together with the carbos9atons Ca and Cb to which
they are attached form R is hydrogen, alkyl,

Lkyl o [
E}Ya @%ll% | 53 ﬂlh%ﬁtg?%%%ﬁ‘%gg 6F$ﬁ %ytf%”Fé{{hygl;o-SH-
bﬁﬂﬁkﬁ&&dbyﬁda&@@reln benzyl cycloalkyl
arylcycloalkyl aryl and heterocyclyl are optionally

t ut ed |tuen S .
il epbvbRt e sdy BERAG Canclsicy B P Pieh i by 1+ dimedy,
hyoﬁrpextanehaﬁ dn@ﬁa [21(2]5Et Dinaetht pheh y1) 12r oAd- et yipphiblighoyic acid dimethyl
benz%§ ﬁﬁhen ﬁ¥€ @henyl substituted with one to
PRy adas monahyEatngependent Iy sel ected from al kyl ,
al koxy, hydroxy, cycloal kyl, hal ogen and
Eiz'trﬁﬂ)luqrmrmt hy{1SRBRS)-S- (2ydDagsro-phickyl)-3 4 ¥@koal kyl  or

al kox }s hyd al kyl, cycl oal kyl or al koxy; R7
Frécyﬁlfgé%é@n ]UQ¢WT2(%€X/§1t%%I}QKyI or al koxy; and

pharmaceutically acceptable salts and esters thereof;

l&gﬁtl”yellélﬁ %ﬁ@ﬂin@@ol‘i(ﬁﬂs @551?-291 0 (MH"). Prepared from
furany etrahzdro -met hyl -chinnoline is

Bs@&crlﬁ 115eR{28¢133-d1ANG 4442 ﬁezPlP%l%mghwl)i oredtphlepasphonic acid

éﬁnét ?%Etelo'ﬁgo @FinBeon3ay@atk. R7 is not hydrogen or
npounds accordlng to claiml, wherein R4

|s cycloalkyl aryl cycl oal kyl , adamantyl, aryl or

Reaeplgdgi yi | (1 \ﬁﬁe%é) - @y Pishiarezieyy)-3g-¢izand

Hﬁ%@f9§ygkyhu§5&mqﬂyjp§@h&y substituted with one to
ee s

ubstituents i'ndependently sel ected frontalkyl,
al koxy, hydroxy, halo en, trifluornethyl, phen and

pAlemyNiscoupeiliM KE‘&I) v@9t 19 (OB Brapareddrasny buyilp illéleptane-Z 3-

UpHEen bl s ad LAt hou iy I i

ammohﬂha@ to clalntl or 2, wherein R3 is hydrogen. 4.
Conpounds according to cIaintl or 2, wherein R3 is

gﬂrﬂﬁlevlﬁizr ecﬁ%?mﬂ% @h 7y rgétﬂgl ]It)ﬁ)en]?f&y% L rd?azgftrl&lc?d[g& 1:0*"Tundeca-

piesywicat oal kyl , adamantyl, phenyl, |ndonI
pyrazolyl, pyrrolyl or thiazonI, mherein

off-white solid. MS (ESI): 251.0 (MH"). Prepared from bicyclo[2.2.1]heptane-2,3-dione,
[2-(2,4-Dimethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine

monohydrate.

Example 146: (1R,8S)-5-Cyclopropyl-8,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.0% Jundeca-2(7),3,5-triene

yellow oil. MS (ESI): 229.0 (MH™). This compound was obtained as minor component at
the preparation of example 34, as corresponding regioisomer of example 34, isolated and

purified by silica gel chromatograpy.

Example 147: (1S,8R)-5-Cyclopropyl-8,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.0% Jundeca-2(7),3,5-triene



benzyl, cycl oal kyl, phenyl cycl oal kyl, phenyl, indolyl,
pyrazolyl, pyrrolyl and thiazolyl are optionally

wenmshoiset ed with one to three substituents  PCT/EP2006/063533
i ndependently sel ected fromwwal kyl, cycl oal kyl, al koxy,
hydr oxy, hal ogen, trifluormethyl, trifluoronethoxy,

L

theel ppgreamatamdo ftexarhbledB@mstchyrkspo dinGoegomdsr alcsamdlend7iisolated and

any.one of clains 1 to 5 wherein R4 is benzyl,
89%?%%#%§§ﬁaﬁﬁﬁ%?WVP@§V@WOpropyl, cycl obutyl,
phenyl cycl opropyl, phenyl cycl obutyl, adamantyl,
phenyl, indolyl, pyrazolyl, EpwpleAyl or thiazolyl,
wher ei n benzyl, cycl opropyl, phenyl cycl opropyl,
phenyl cycl obut enyl . i ndplyl r.azol vl rrolyl.
bna CiPHPRRRH oL s BT n b DEE L EYG 8RSt ek Bl Retie
tnfgraeidens Gidosthe proeintson ofiaplenddiid fpllseingabeaghokitiom al kyl ,
cycl oal kyl, al koxy, hal ogen, trifluornethyl,
trifluoronethoxy, benzyl, phenyl ,and phenyl
substituted with one to thrgglﬁg%gtituents
i ndependently selected from al kyl, hal ogen and
Activd ingredwet hyl . 7. Conpoundg0@ogor di ng to any one of
.ainms 1.10 wherein R2 is cl opropyl . 8. Conpounds
g@%@?@?ﬁﬁmf88£ﬂ$ﬁone of clai&égfuﬁo 7, wherein Rl is
Cyal apichpyl . 9. Conpounds acc@5dnpg to any one of
@Iains 1to 6, wherein Rl an together with the
4pon atons Ca and Cb to whi fhey are attached form
m@dr&gpf\%ﬁylﬁcbsh}a@&mkﬁé ng to amppmape of claims 1 to 6
and 9, erein Rl and R2 toge&her with the carbon
atons Ca and Cb to which theﬁ'%F@iattached form CH
11. Conpounds according to any one of clains 1 to 6
and 9, wherein RL and R2 together with the carbon
atons Ca and Cb to which they are attached formH 12.
Compounds according to any gne qf clains 1 to 6 and 9,
wherein R5, R6 and R7 are h@ﬁﬂ@ﬁ%ﬁ. 13. Conpounds
according to any one of clainms 1 to 12 selected from
(1l IS %R})fﬂpohh% bg foFiufeel danlbleﬁlsécﬁmrmhbhyﬂer IknpWe et sd dsHiRydctive
zol -4-yl)-3,4-djazatrjcyclo . ..
E{gée.di‘?“éégf?ﬁﬁ RERSUEUY 9% C,ag,Stsl@% ¢ithnlloya egmpogitipng | 1
| -Trinmethyl-5-(2-trifluoronethyl-phenyl)-3, 4-
diazatricyclo[6.2.1.0 2' 7] upge@apsudé 7), 3, 5-tri ene;

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

220.0 mg



(1S,8R)- 1,1 1,1 I -Trimethyl-5-(
| - phenyl -5-trifluoronethyl- | Hpyrazol-4-yl)-3, 4-
walc@zaeisei cycl o[ 6. 2. 1. 0 2' 7] undeca- 2(7), 3, 5- t r PETEP2006/063533

(1S, 8R)-5-Adamantan-1-yl-19ul,11-trinethyl-3,4-di aza-t
ricyclo[6.2.1.0 2J Jundeca- 2,4,6-triene;

(1S, 8R)-5-[2-(3-Chl oro-phenyl) ot hd azol -4-yl]-1,11,11-t
rimethyl -3, 4-diazatricyclo[ 6.2 0 2' 7] undeca- 2, 4, 6-

triene; (1R 8S) -5- (2-Chloro-phenyl)
-1,11, 1l -trinet hyl -3, 4-di aza-tricyclo [6. 2.
1.02' 7]undeca- 2,4,6-triene;

gIS ?5%P3H%# 3Hoﬂ£ﬁl t hyl - 5- phenyl - 3, 4-di aza-tricycl of

eca- 4 6- triene;

(IR 89)-1,1 ,II-TrlnethyI 5- phenyl - 3, 4-di aza-tricycl of
6.2.1.0 2' 7]undeca- 2, 4, 6- triene;

(IR 8S)-1,11,INl-Trimethyl -5- 2-trij|uoronethyl-phenyl)
-3,4- diazatricycl o[ 6. ﬂN(L : deca-2,4,6- triene;

(1R, 85)- 1,1 1,1 |

| -Trimet hyl -5-(4- trlfluorqﬁgthwl-phenyl) 3, 4-

di azatricyclo[6.2.1.0 4¥7]Jﬁdeca 2,4, triene;

(1S, 8R)-5-(4-Huoro-phenyl)-1,11,1l-trinmethyl-3,4-diaza
-tricyclo[6.2.1.0 2'7]undeca- 2,4,6-triene;
(IS,@E@fﬁk[l-(4-Ch|oro-phenyl)-5-trif|uoronethyl-lFpr
razol 4-yl]-1,11,11trimethyl-

undeca- 2, 4, 6- triene;
(| s Rg%gd@k%ﬁ& r%gdp% iﬁ'gi‘yzﬁw Il -trinethyl -3, 4-di az
a- trlcyclo[6 2.1.0 2' 7] undeca- 2 4,6-triene; (1R 8S)-
1,1 R r_lscyelalkylnabfhildylﬁrf(ryloxyﬂﬂeﬁydr- 5-trifluoromnethyl -
| H pyrazol -4-yl)-3,4- diaza-tricyclo[6.2.1.0

2 ' 7 a b .
(1R 5”?'@2 %g?tﬂgfd%*%ﬁh%% OIS Gy ER h Whish iy s gtgighed form

razol - 4- yI]-I IItrlnethy
ng?eca-2,4,6- tri
| =l< plgenyIF-{el H

R’is hydrogen, alkyl, cycloalkyl or trifluoromethyl;

R*is benzyl, cycloalkyl, arylcycloalkyl, adamantyl, aryl or heterocyclyl, wherein
benzyl, cycloalkyl, arylcycloalkyl, aryl and heterocyclyl are optionally substituted
with one to three substituents independently selected from alkyl, cycloalkyl,
alkoxy, hydroxy, halogen, trifluormethyl, trifluoromethoxy, benzyl, phenyl and
phenyl substituted with one to three substituents independently selected from

alkyl, alkoxy, hydroxy, cycloalkyl, halogen and trifluoromethyl;
R’ is hydrogen, alkyl, cycloalkyl or alkoxy;

R®is hydrogen, alkyl, cycloalkyl or alkoxy;
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(1S, 8R)-5-(2,4-D fluoro-phenyl)-1,11,lII-trinmethyl-3,4-
di azatricyclo[ 6.2.1.0 2'7]Jundeca-2, 4, 6- triene;

W@ b@7863525- ( 2- Huor o- phenyl ) -1, 11,11 -trimethyl - B¢HWEPI0a@663533

-tricyclo[6.2.1.0 2' 7Junde®a- 2,4,6-triene;
(1S, 8R) -5-(2,5-D fluoro-phenyl)-1,1l,lI-trinmethyl-3,4-

di azgty.i I . Y a-2,4,6- triene;

(1S, %R{S-h&%{'l%lg,&lll’laﬁcﬁ'ﬁicﬁ%@l?ﬁ%ﬂ%wﬁ%—%@’henyI -5-propyl -1 Hpyra

zol -4-yl)-3, 4-

di azand lemlaoﬁflﬁicﬂl}ﬂ.a@@tﬁql@ redis@ad 2@@5 Bréeft witle tleg proviso that 3-(2-

( Lsdﬁl?zl Jtl)' - Cy C% eflrajé)r/]%%?/hﬂfﬁ% Lol elzl(s e%(_&'hé&goaltnd%ﬁé/t if e R is

(I S, B&baitpted(pﬁheﬁ}?llaoteastp)Imem)ﬁRf RéyaoH R oyt Ihlydtogkh ot fneth’yl

[ rret hyl - 3, 4-di azatrl cycl of

? & 02033(1# ndcg((): I}g‘ t8 yccaﬂ%lglllﬁe)v Fnjeln i{ 1S fy% aitk)[l arylcycloalkyl,

| -t radmtdmyyl ﬁyﬂer&e&ze&yclth@ieﬂﬁn arylcycloalkyl aryl and heterocyclyl are
2. e OSSP L L Ghylsoen ey led o
3- (I alEﬁeﬂkbxﬁ h&drlof(& halo@om tiifih okt ipyly [szalt dhrdyhken @, s6bslitdted with

te ah 0- Ci

2 11 Oftchies et eetenboprFd S0 Hab Hkppafiylipg
ci ngRldalkgl, halogen and trifluoromethyl.
-(4 Chl or o- phenyl ) - cycl obutyl] 5,6,7,8-tetrahydro-

8?F1iPPP%Sr3&ﬁ‘éﬁde 0GRy 9% ,WPF%"}IQRt BtYdIgeR-o- 5H cyc
pt a[ c] pyri dazi ne;

€6ApCih @ Rceaaipb)ctadmtr drfl, ubeeieRhyimdiipyr azol - 4-
6,7, 8, 9-tetrahydro-5Hcycl ohept af c] pyr| dazi ne;

%a‘a?'@%&f BT bl BPAGR 1% Indie kP EENAA et
| - lc@&l@alﬁ eﬁdﬁlrﬁa'n@ H}hylt iﬂdblyl pyrazolyl pyrrolyl or thiazolyl, wherein

6, dr o- 5H- [cprldazn

(55% e ef?iqaﬁvf Pﬁﬁ%ﬁymjlo  PyBZelyh Byrallapd thiazolyl
0- 3 Fﬁﬁé@pﬁbﬁmﬁhb §tu Y Wi ithree substituents 1ndependent1y selected from
(1S, 8R) - 5[ - (4- Huor o- phenyl ) -5-trifl uoronet hyl -1 P
azol all;ylyq:}]c qallqy], aﬂqopy,,h,yé{qch halogen, trifluormethyl, trifluoromethoxy, benzyl,

é‘l"yﬁﬁﬂ d ekl st?tuged%th@ﬂent‘a%ﬁﬁe %ﬁgshﬂ?en@s ihbgRABently selected

(IS R) -5-Cycl opropyl -, 1,1l -trimethyl-3,4-diaza-tric
ycl ofremalkylthagogep apd éuoromethyl.

[
-1
n
(2
he
[
]-
[

i
0
i
Zs

00"_"UW‘<-09_0&)X§00'

6.  Compounds according to any one of claims 1 to 5, wherein R* is benzyl, cyclopropyl,
methyl-cyclopropyl, cyclobutyl, phenylcyclopropyl, phenylcyclobutyl, adamantyl,
phenyl, indolyl, pyrazolyl, pyrrolyl or thiazolyl, wherein benzyl, cyclopropyl,
phenylcyclopropyl, phenylcyclobutyl, phenyl, indolyl, pyrazolyl, pyrrolyl and
thiazolyl are optionally substituted with one to three substituents independently
selected from alkyl, cycloalkyl, alkoxy, halogen, trifluormethyl, trifluoromethoxy,
benzyl, phenyl and phenyl substituted with one to three substituents independently
selected from alkyl, halogen and trifluoromethyl.

7. Compounds according to any one of claims 1 to 6, wherein R* is cyclopropyl.

8.  Compounds according to any one of claims 1 to 7, wherein R' is cyclopropyl.
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2(7),3,5-triene; 3,4-D cyclopropyl-6-(5-nethyl-
1- phenyl - | Hpyrazo 1-4-yl) -pyridazine;

W@ 26b70035yc| opr opyl - 6- (2-trifl uoronet hyl - phenyl pepyrPiodaesc3ss33

i ne; 93
6 [I-(4-Chloro-phenyl)-cycl opropyl]-3,4-dicycl opropyl -

yri [

[ | e?@pgﬁ?%srag_cordl r%/tlo)anx ?ogclil s]1 tg 64w erg§nc$oap)nrdo% tlogether with
yri dézicagon(atGRs 6RS)d 62 (05wikich H;dy-arelatpiahﬂyform

| H pyrazol -4-yl)-3, 4-di azatricyclo[ 6.2.1.02J
] undeca-2(7); 3, 5-triene;
[}

(1 SR, 8R (2- Trlflugfonethyl pheny”3 3 4-di aza-tricy
cl o[ 6. 2. '7]€nde 8b5-t$1 n b
3-(2-TrR hyl%ﬁ 5, 6,7, 8 C

10- hexahyd 0- cygb oocCt yrigaziﬁe' '

(1S, 8R)-5-( ro2-
ri met hyl - 3, 4- dlazatrlcyclo[ 6.2. 1, 02J
] undeca- 2, 4, 6-tri ene,

3-(3-Huoro- -trifluorgnethyl-ph I% 6,7, 8, 9_4ret rahydr
0- 5Hey G pt@F c in | SB°8RS) - 5- G
| - (4- Hu -phéeyl) triff] uot thii- | Pf pyf azol La-yI ]
-3, 4- di azadyprycl o Gl o2 a- 2, 4, 6-™N\ene;
(I SR, 8RS) - 5- (2, 4-Di fl uor o- phenyl ) - 3, 4-di aza- trlcyclo[6

.2.1.0 2J ]Jundeca-2,4,6-triene;
(ISR 8RS) - 5- ( 2- Huor o- phenyl ) - 3, 4- di aza- trlcyclo[6 2. 1.
00.2JChunpdends 2cdrdbirg toia@pene of claims 1 to 6 and 9, Whereln R' and R* together

aor B i bl dnd Ik ko SRERTRG e aBAGRY Wi 4 1 @

3-(3-Trifluoronethyl-IH pyrazol -4-yl)-5,6,7,8,9, 10- hex
ahydrocycl oocta] c] pyridazine; H
3-(4-Fluoro-2-trifluoronethyl -pheayl) -5,6,7,8,9,

10- hexahydrocycl oocta[ c¢] pyri dazfue;s

3-(2-Fl uoro-phenyl) -5,6,7,8,9; |

10- hexahydr o- cycl ooct a[ c] pyri da e;C2

(1S, 8R)-5-(5-Met hoxy-2-trifluoromethyl-phenyl)- 1,1
1,1 I-trinethyl-3,4-diazatricycIoEFP.Z.l.OZJ

Jundeca- 2, 4, 6-tri ene; 3

3-(5- Met hyl -1 - phenyl -1 H pyrazol -4-yl)-6,7,8,9-tetrahyd
r o- 5Hcycl oheptal[ c¢] pyridazine;

11. ~Compounds according to any one of claims 1 to 6 and 9, wherein R' and R? together

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

12, Compounds according to any one of claims 1 to 6 and 9, wherein R’, R® and R’ are

hydrogen.
13. Compounds according to any one of claims 1 to 12 selected from

(1S,8R)-1,11,11-Trimethyl-5-(5-methyl- 1-phenyl- 1H-pyrazol-4-yl)- 3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;
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(1S, 8R)-5-(4-Fluoro-2-trifluoronethyl-phenyl)- 1,1 1,1
| -trimethyl-3,4-diazatricyclo[ 6.2.1.02J

WO mvdeesE22, 4, 6-tri ene; PCT/EP2006/063533

3-(2,5-D fluoro-phenyl)-6, P48, 9-t et rahydro-5H cycl ohep
ta[ c] pyridazi ne;

3-[1 | -5t L | t [yl - |- 4-
] S B E{-?ﬁﬁ%%*%ﬁsﬁa@fﬁ%ﬁ%%%?—%‘M@-ﬁ%ﬁi?ﬁ&

3-( 2didza[t)fiéycw_¢6.a.-lpﬂ%’ fupldgea62(7),8,59rited;r ahydr o- 5H- cycl ohep
tal o} R IRH P ethyl-5- (1-phenyl S-tifluprometlyl- H- 4y])-3.4-
3- ( 2V P B o bheAYM* 7, @ Ripet v aRyur 8Ty Erofa e

] pyr didaeirivgslo[6.2.1.0° ’7]undeca—2(7),3,5—tri¢ne;

(L ﬁl@ﬁl{)f%%ﬂ&%@%@g{?ﬁ}l%ﬁlg]'r&io’rhéth{yﬁ%,iﬂ-%ﬁaozg}?}ig%ﬁo' 162 R Bindeca-
6. 2. 14@2riéheindeca- 2, 4, 6-tri ene;

3-[1-(4- - ) - | o 1-5,6,7,8,9, 10- h

it oEIRIt AL Ry aag He g b1 (st syt G

1- mefrieydio[ d.44 PV @ddica 9408 -driend; 1 1, 1

[ -trinethyl-3,4-diazatricyclo[ 6.2.1.02] . ”7
] undedadD; % (B hjargrpleny)- 1.11,11-trimethyl-3.4-diaza-tricyclo[ 6.2.1.0™ Jundeca-

3- (| 2 Blwemighe;5- propyl -1 Hpyrazol -4-yl)-6,7,8,9-tetrahyd
ro-5Hcycl ohepta] c¢] pyridazine; ,

5+ 11 CEERonl b bLBEY) Scaen b pligzagieycol 620, 4 Shmanengid -
dro- gyglooct af c] pyri dazi ne;

3, 4-Dicycl opropyl - 6- (I - phenyl - 5-propyl -1 H pyrazol - 4-yl
) - pyf]il?d%%'rhgl;,lﬁ%rimet}fyl—SPphengldﬁA— iaza—tricyclo[6.2.1.(%’%]undeca—2,4,6—

3- (4 flporo-2-trifluoromethyl - phenyl)-6, 7,8, 9-tetrahyd
ro- 5Hcycl ohepta[ c] pyridazine;

and3¢1R,. 8L, hiyl L-Fritveilfyl-Beeimétuhydméthylpphreayio!34- yl ) - 6, 7,
8,9-tetrahydro- ycl qghe ri dazi ne. 14.

Corrp%lﬁ%]a li}c%ltcgoég‘rz ail‘_ér?g]cutngeczf%g’%htg&% ’ycl ains 1 to 13

sel eCtRe€B)f ¥, bin1 1- Trimethyl-5-(4-trifluoromethyl-phenyl)-3,4-

3-[1-(4-Fl uoro- ),-5-trifl.uoronethyl-1H pyrazol - 4-
o |- g8 SR LR Car ] pyr dasi ne:

(1 SR(I8RB)- B ¢4-Bhudu@phedA)-t 11 ]l barioretyhl4- gheryicyeld 68, H0'd Jundeca-
zatrjcycl o[ 6.2.1.02J) Jundeca-2,4,6-triene,

(I SR?’ RIy°B oy cl opr opyl - 3, 4-di aza-tricycl o[ 6.2.1.0 2J

] undeisBRS - 34| B¢4-Ch&6:phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-1,11,11-

satrreyene > oy baddt b laRe Ve BRe > %S
(18,8R)-5-(2-Chloro-phenyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2.4,6-triene;

(1R,89)-1,11,11-Trimethyl-5-(1-phenyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-3,4-
diaza-tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
(1IR,8S)-5-[1-(4-Chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-1,11,11-
trimethyl-3,4-diaza-tricyclo[6.2.1.0°'Jundeca-2,4,6- triene;
(1R,89)-1,11,11-Trimethyl-5-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)- 3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
(1S,8R)-5-(2,4-Difluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-

tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
(18,8R)-5-(2-Fluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2.4,6-triene;

(1S,8R)-5-(2,5-Difluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-

tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
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(I SR, 8RS)-5-( | -Methyl-3-trifluoronethyl -
| H pyrazol -4-yl)-3,4-di azatricycl of

W®@2870085321 7] undeca- 2, 4, 6-tri ene; PCT/EP2006/063533

(1S, 8R)-5-(2-Chl oro-4-fluovd-phenyl)-1,11,I1-trinmethyl
-3,4-diazatricyclo[ 6.2.1.02" 7]undeca-2, 4, 6-tri ene;

3-(3 1F§ {18% 1? i Erhhi Hﬁﬂ%"@ a&Y néPg‘%?é(M 1B SyrZzﬁ 190X

ahyd oc
3- (5d1§kaﬂnc;«rld{6t2r1|021 Jwodeermed (Ay,BSpthiemstl ) -5, 6, 7, 8, 9,

(1o o BV R A s R Es P R RS e i | |

-t r i piybiy] 6.31.0% Juadat-2( Dy}sH-ofiens; 2. 1. 02J
] und

s @%ﬁ@%‘b&%ﬁﬁo&e@ew FErder g B ity 34 o
t hyl tri‘&.yélo%ﬂ arat] T]in@déd@lz—@[gl? trlleélﬁe
3 CslisRor bt bUf PR RIS gy . Listrigneph: gt diaa

10- hexshy . e el eddal, 4d-uRiei dazi ne;
(1 SR, 8RS) - 5- (2- Chl oro-4 “f | uor o- phenyl) -3, 4-di aza-tricy

cl of é@amaeta? Wb?réééatetrﬁbwoyl@qlmpene
(1 SRy %B%%(gﬁ(ﬁtrfﬁﬂo%rﬁet%fi [Hfﬂyi"%Pﬁ%Il)IjS' 67@%&%9(&3 Arfdline;

azatricyc undeca

(1 SRIBRSS- Q@-@ﬂnak)@yqlogmwﬂt%@éﬁ tgﬁﬁ@ry@rg C@n@h@ﬁaaza t
| YSIpE iyl dsE Ao S ¢,
, 9, 1@(&@%&1@@&@@9&%1@1@0@{6 Z:% 9g9trilgaze-AH-cycoBepR)cl pyridezine;

1 1
TPt hy T SRR Ry R B R AT B 7 gty dro-SH-
ZatrC}@thIepi[a[(ﬂpﬂl(ﬂaZ@lZ‘ 7] undeca 2,4,6-triene;
3- (45 9,
10( hel/? rﬁH rhé“é’y@? 00 t?{gbﬁ’ °6’§/ir]| daglb%%ee“%y%“ sti-
(I SR;}&Rfﬁ)spﬁ{((]ﬁyIﬁdiithxy phenyl ) -3, 4-di aza-tricycl o[ 6. 2.
2 6t
(i SRR EIG T SRR T Bouseityee SHewheptalclpyridazine
] undegatyctod- trfﬂu@[’@nethbl%al&aﬁ)/})%’( 8. 9Netrfitoxlyo-shieny| ) -

1,1 1, I-ttﬁq -3, 4-di azatricycl of
6.2. PC Bé¢ 2@64 6-triene;

(1S,8R)-5-[1-(4-Fluoro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-1,11,11-
trimethyl-3,4-diazatricyclo[6.2.1.0*" Jundeca-2(7),3,5-triene;
(18,8R)-5-Cyclopropyl-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0*"Jundeca-
2(7),3,5-triene;

3,4-Dicyclopropyl-6-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)-pyridazine;
3,4-Dicyclopropyl-6-(2-trifluoromethyl-phenyl)-pyridazine;
6-[1-(4-Chloro-phenyl)-cyclopropyl]-3.4-dicyclopropyl-pyridazine;
6-[1-(4-Chloro-phenyl)-cyclobutyl]-3,4-dicyclopropyl-pyridazine;
(1SR,8RS)-5-(5-Methyl-1-phenyl- 1H-pyrazol-4-yl)-3,4-diaza-

tricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;
(1SR,8RS)-5-(2-Trifluoromethyl-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2(7),3,5-triene;
3-(2-Trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-cycloocta| c] pyridazine;
(1S,8R)-5-(3-Fluoro-2-trifluoromethyl-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
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(1S, 8R)-1,11,Il-Trimethyl-5-0-tolyl-3,4-diaza-tricyclo
[6.2.1.0 2J ]Jundeca-2,4,6- triene;

w@2¢02/0052hoxy- phenyl )-5,6,7, 8,9, PCT/EP2006/063533

10- hexahydr o- cycl ooct a[ c] pysi dazi ne;
3- (2- Met hoxy- phenyl) 6,7, 8,9-tetrahydro-5H cycl ohept a|

i é?%ﬂ]d}g g@%% Hophemyi6,7,8.9-tetrahydro- SH-
3- (4esChihopal@pmbidayics phenyl ) -5 6, 7, 8, O,

10 DERANE FYEL S AL ELENT LRt g g e

h eptogacnqog/t Dt3andees-2.4, 6 triene;

gl%ik %é—?ﬁ—ﬁ]% @éfg%pro }/1% 3%h$1ra¥aeﬁgyélo[6d i ?6 ncie%X 3'4 6-trienc;
, BIBR;4RI)!5-(2- FHibdepthM) 54(&13%?1@&(}2[6?-1{1);5]1@@&- Y4 p=triene;
| &@tﬁﬁw Y %&vk%? tlzlg'y@r)orrse]t B Phengf-3d- fﬁé%@%%fo cyc

Clr mllldaquﬁkfbca—246 trlene
il\ll/lgth I-II—L§t¥rro t et rahydr o- 5H cycl

pEAPdrioreasthlel H- pyrazo -4- yl) 5 67 8, 9 10-hexahydro-
%}%B%);fa@?&nm;&yl -l H pyrrol 2- yI) 3,4-diaza-tricyc

undeca-2,4,6- triene

, $f-Fhqrg- QGﬂf@péorizethﬁlrwi}qmybh%WS)9 10-hgxahydror  net hyl

3, 4ol Rz & 9{662102J]undeca 2(7),3,5-triene;
IC);é th]%lT Pgﬂﬁﬂ §)ro yl)-5,6,7,8,9, 10- hexahydr o-cycl oo

-
a[ &-](%ﬁqugzphn@yl ,6,7,8,9, 10 hexahydro Cycloocta[c]pyrldazme

R( @@f?%%@g&%ﬂ@&%k@%ﬁﬂéﬂ ?’1 184 388m41-5 §¥faza-

6 mcm;it)[ﬁjllg (J&ndwaﬁylé triqueenyl - | H pyr azol -4-yl)-6,7
(1's, 5 R Ea BRI Pl HREH R rahoior S f et oy

- 3, 4e}@l(mzpttata]pymdaz{ne6 2. 1. 02 7] undeca 2,4,6-triene;

g: g[ @%@%} %(z% Hﬁg— —tgﬁugg)tnge ﬂi'l)ngud'n%'le 2341 1 5Ya-

6, 6- Bldyﬁb[”(yllﬁz ([ @nddch-Plage uidmet hyI phenyl ) - 6, 7- di hydr o-
5my§—(8,@35‘1&1%[)r0ﬂ)h§%/ —&9§I9nteefrahydro SH-cycloheptal c]pyridazine;
3-[1-(4-Fluoro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-6,7,8,9- tetrahydro-SH-
cyclohepta[c]pyridazine;
3-(2,4-Difluoro-phenyl)-6,7,8,9-tetrahydro-5H-cyclohepta| c] pyridazine;
3-(2-Fluoro-phenyl)-6,7,8,9-tetrahydro-SH-cyclohepta[ c]pyridazine;
(1S,8R)-1,11,11-Trimethyl-5-(3-trifluoromethyl- 1H-pyrazol-4-yl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
3-[1-(4-Chloro-phenyl)-cyclopropyl]-5,6,7,8,9,10-hexahydro-
cycloocta[c]pyridazine;

(1S,8R)-5-(5-Butoxy-1-methyl- 1H-pyrazol-4-yl)-1,11,11-trimethyl- 3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

3-(1-Phenyl-5-propyl- 1H-pyrazol-4-yl)-6,7,8,9-tetrahydro-5SH-
cyclohepta[c]pyridazine;
3-[1-(4-Chloro-phenyl)-cyclobutyl]-5,6,7,8,9,10-hexahydro-cyclooctal c] pyridazine;

- —l——o

mﬁmmAOAbmm
o

—/\o w L ~——~0 w—ww/\O/\—
—0O — I 'O

3,4-Dicyclopropyl-6-(1-phenyl-5-propyl-1H-pyrazol-4-yl)-pyridazine;
3-(4-Fluoro-2-trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-
cyclohepta[c]pyridazine; and
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(1S, 8R) -5-(4-Huoro-2-net hyl - phenyl)-1,11,1l-trinmethyl -
3,4-diazatricyclo[ 6.2.1.02" 7Jundeca-2(7),3,5-triene;

W@202/0a@52Dr o- phenyl ) - 6, 6- di et hyl - 6, 7- di hydr o- B&FEyDOOE:3533

ent a[ c] pyri dazi ne; 97
3-(2,4-D fluoro-phenyl)-6, 6-di net hyl -6, 7-di hydr o-5H-cy

c!open @LI%?'Y% bR DBk ﬁf{{hgﬁ%zo? 4{y1)-6,7,8.9-tetrahydro-SH-

| H p%mhﬂl@ptaﬂc]pyr)da’imé di azatricycl of
2.1.02" 71undeca-2,.4,6-triepne:. (I.S, - 5-

P oo BaR I REG ity s bt ROTaim T Pk R e romy - 4 4
1,1 B{nnnmmlp&nﬂa Scliridlzardméthylcl {p§ra2ol4-§1]-5,6,7.8,9,10-hexahydro-
2' 7] undeca- % C%Ztrlene
(1 SREXSIRSFLAECIPYIGHAYL yor omret hoxy- phenyl ) - 3, 4-di aza-tri ¢
ycl o{IBRBRE) &- BIFhufseaafludoth bl pheimd)-3@diGa8R) - 1,1
11I-Tr| hyd - 5- .

rWﬂ"@ﬂépﬂBﬁiﬂC? 2Ny at ri cycl of

llﬁzglﬂ)u @p?op?vl 1-84-difidacitRyclé[6. ﬁﬁ@jurﬂde&a ? 4% triene;

I-Trlmeth tri uoromethox- phenyl 3,4-diazatri
cycl 6fSK8 S>151§ fh]qyﬁé’e%ﬁ]ﬂ?r%n@hylrpl%&) 3( diagR) - 5- (

| - tefrIcy&HE(Vi162%1&&86524%1%%320' 4-yl)- 1,1 1,1
[-tring di azatricycl

6. 2. 11@281¥§)uﬁxﬂéé\éet2y143 elﬂwmtﬁ@yl (HSRrarsy-8)-§.4-diaza-
l t efricggH G’i 1 @”;fﬁé&@éll 3|4 ,O-trieng;

azatricyclo

6 2. 11@&]{1)7]51,(@(@(1@1&024 -flugro-ph¢nghel. 11, 51 -trimethyl-3,4-diaza-

f5l t hoxy- phenyl ) -6, 7-di hydro
sty B L A P A AR
3- (| 343 HudButdrirdbrorométhyloplomet) Hyé,7 B1%: Wyhaabydrd- y1 ) - 6, 6

-d| dro 5Hcycl openta[ c] pyridazine;
(I SR %p@é)cmgc]?yﬁléatzert But yl - 5- cycl opr opyl -

| F pYC&ZDlord-irihudrdndhslzpany Yo 0 SI(Bh kDR -
ca | ene; (1S, 8R)-5-(
teWC 0§5{3$¢]ng1 YW%propyl - | Hpyrazol -4-yl)- 1,1 1,1

t r i( 0§ 8R)Y5-(3:@hlcioazAubi s Foh@hoxy-phenyl)-1,11,11- trlmethyl 3 4-diaza-

|
| -
6. triene;
S Cottanal BRI Re oG e hipR. phenyl ) - 6. 6- di et hyl -6, 7
- di hyds @Rﬁmycam&%m 8{diftdor¥phicAAZ1NG;11- trlmethyl 3.4- dlaza—
(ISSR Pr@ ropyl-l-rrethyl-ll—l—pyrazol 4-yl)-1,

|, |1 byl %}/P :m Gir-dr= Hidgel of

3-Cyclopropyl-5,6,7,8,9,10-hexahydro-cycloocta[ c]pyridazine;
3-(5-Chloro-2-trifluoromethyl-phenyl)-5,6,7,8,9,10-hexah ydro-
cycloocta[c]pyridazine;
(1SR,8RS)-5-(2-Chloro-4-fluoro-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0*" Jundeca-
2(7),3,5-triene;

(1SR,8RS)-5-(5-Chloro-2-trifluoromethyl-phenyl)-3,4-diaza-

tricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;
(1SR,8RS)-5-(2-Chloro-4,5-difluoro-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0*"Jundeca-
2(7),3,5-triene;

3-(1-Phenyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-5,6,7,8,9,10-hexah ydro-
cycloocta[c]pyridazine;
(1S,8R)-1,11,11-Trimethyl-5-(4-methyl-2-phenyl-thiazol-5-yl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
3-(4-Methyl-2-phenyl-thiazol-5-yl)-5,6,7,8,9,10-hexah ydro-cycloocta[ c] pyridazine;
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6.2.1.02" 7Jundeca- 2, 4,6- triene;
(1 SR, 8RS) - 5- (5- Cycl opropyl - 1-net hyl -

wo bbopwoss2zol - 4-yl ) -3, 4-di azatricycl of PCT/EP2006/063533

6.2.1. 02" 7] undeca- 2, 4, 6- tvBene; 3-(5-Cycl opropyl -
1- met hyl -

l[ H;:]p X %@% ?%8623 %b)l\léhgxﬁf)%&ﬁyi AQia%a q}lwég)r[g 2%'627]%1890%% R 6-triene;
(1S, 8RR, 8RS)y5:409"B®1§71y3 44d,1217h tflbycl(r[6ﬁelt0%y]unﬁﬁ¢h~ﬁ4,éztalene icy

| d
HEENPEE IR @é HBResfesraL i AL R At 1 0 29
] und&m&dﬁ{@ﬁ 6.0t M iusdvea-2.4,6-trienc;

(ﬁﬁ%}j E 3& é hélfygpgbgln% 8[&;@'? % 19%%0%/%?) f662 P()ﬁﬁ 1%&6@3/—5,4,6—

(IS 8Rhed- (I, 3- D net hyl - IH-pyrazoI 4-yl)-1, 11,1 1-trime

Lyl Fadidharatiloneloh oo i besaydre Cgﬁyocti[qmi’fldfme

Tr B@Mé’thc))%r f;hén ved, N o= torrhif ydkb-SO1-SfRIR_Ylaf ¢ pyridazine;
IFLp razol -

di az OrT@lszyW %tezfaliydgg *SH-cyrdhentabclpyddazineane;
I'S, @J& 'C'Ehl&tlo ﬁﬁf&%’l f’lﬁeﬁ}ﬁ} 516u08,9 1B IhRY Ay kK- BYI %R c1ydddzine;
zériflﬂhé@/r@r%p@tfwlmhgwlvparﬁe%éeérabydlroaifﬂw@a@pta[c]pyrldazme
| 2,
%R% §1§y né t(%ycﬁ-ﬂ{é‘u%ﬂ g?éﬂi@ﬁyh?élé J1)- 3'2t BY52ERYc18r6/3.0 0> Furtdeca-
%7@25ﬂrwndeca 2,4, 6- trlene (IS 8R) - 5- (
t

SRS @y%l%éta Y E Ry by S dinsa
Ju ndarmaelﬁ[@z 6.0t wedeea- 24 6-trience;
(2 SRB%?@}?E% decgaggrr EB ? Pg?é&% hg’x;afiy Ioaczy%lotoétlaféjﬁ)lzr?({a%ne;
(1 S, BR)-Methylel pyaplL-yi)-6.7)8L9- tetrahﬁirbﬁﬁi‘hbw(bh@ta‘ﬂe]qbb/ﬁd&ine
t d 2,4 2,7
(s, SiesRsrs il YTSESEhasy Fidids TS IA e 246
, 'l - trfene®et hyl - 3, 4-di azatricycl o[ 6.2.1.02J
e & RS ey PR 4 g o

a-tr trﬁcyélbﬁ[,rﬁl@273}u19d03aﬂ’1)®5‘—@1@en62 4,6-triene; (1S, 8R)-
rinme

1,1
T OGR BHEDR P ey DT b7 Sy 10 haxaydso-exlopstalsapwidazine
6. 2. I RAZRY WAEERV -2 Reth Il ) -3,4-diaza-tricyclo[ 6.2.1.0% 7]undeca—2(7),3,5—

triene;

6,6-Dimethyl-3-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)-6,7-dihydro-5H-
cyclopenta[c]pyridazine;
(1S,8R)-5-(5-Fluoro-2-methoxy-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
(1SR,8RS)-5-(5-Fluoro-2-methoxy-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0*" Jundeca-
2.4,6-triene;

6,6-Dimethyl-3-(2-trifluoromethyl-phenyl)-6,7-dihydro-5SH-
cyclopenta[c]pyridazine;
(1S,8R)-5-(4-Fluoro-2-methyl-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;
3-(2-Chloro-phenyl)-6,6-dimethyl-6,7-dihydro-SH-cyclopenta[ ¢ pyridazine;
3-(2,4-Difluoro-phenyl)-6,6-dimethyl-6,7-dihydro-5SH-cyclopenta[ C]pyridazine;

WNI—\U)QJ

(
di
(
1,
6.
| -
| -
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3-(4-Fluoro-2-trifluoronethyl-phenyl)-6, 6-di nethyl-6,7
-di hydro-5Hcycl openta[ c¢] pyridazine;

W@ bdR78&526- Cycl opropyl -1, 11,11 -trimethyl -3, 4- dPEwBP106/063533

yclo[6.2.1.0 2' 7lundeca -20Y7), 3,5-tri ene;
3-(3-Fluoro-2-trifluoronethyl-phenyl)-6, 6-di nethyl-6,7

-dih |
(1 sH RIS 6 QREBR S ShoBUOh AR I8 pysol-a-v) 34 e
. 2. rydb [ uhbedan ®ETR,4%-Fiener i ene;

(1 Sﬁﬁp@)ﬁ&ﬁ%@u@ tﬂéhg&qeﬁ%&é—ﬁpﬂazolaf%) YK A 8nyl-3.4-

3- ( 2dfazddirtdytlof@2. ﬂ)b%ﬁyhdecﬁrzar@mmtehyl 6, 7- di hydr o- 5H cy
cl op

o O TR L A imetho s memd At gy isolgh b 6 wgleca-
C: gpgn%at[n@il@yri daé: gﬁl r o- ph i aza- tr| cycl o[ 6
SR SO 1 e Tty S TeRefoY kiopropst - 34 diaa. Y

(I SRsri?c?&bféz(azﬁuﬂ;ae@mlzar@uﬁﬁﬁ@nyl) 3,4-diaza-tricyclo[6

v d -
(© SH R LT B T et s iRy how: bty 1 4-0isget of 6

. 2. 1trQ aé[di"[‘@e@@n@efczbé% Bienk! | ene;
(I -5-Cyclopropyl -8, 11,11 trimeth di aza-tric

(BB 1ot PuniSanths H)-paTgoL ybnb ] hhG imethyl-4 diaza-
trimethyl -3, 4-diaza-tric

f&déa()@?gwq?&&gég%é?é%e 3,5-triene 15. Compounds

WR@?&)@' elntertoBetylbo$- n@dtbylrﬂﬁ “pytagolidt yBed.4diegat from

2 eo- (5-nethyl - 1-phenyl -
H pyr Cloeﬁj.lé ? %de}ﬁg éza r| cycl o[ 6.2.1.02J]

d@éleﬁ(e’ﬂ)yl3 G- trifiuen@nethoxy-phenyl)-6,7-dihydro-5H-
S, Trlrreth | -5-(2-trifluoronethyl -phenyl)
( gy&c?pgletgtc]})g n[66 2y1 02( 7] undeca-2(7), 3,5-tri ene;
( 1S &R)—terl ,B11t3Zl 51triﬂuﬂ$rortmhhlylH Pytazol-4-yl)-6,6-dimethyl-6,7-dihydro-SH-
r| flLuoromet hyl - | H pyrazol -4-yl)-3, 4-
d| az(éyc%/ % GSIBY &g, 02 71 undeca- 2(7), 3, 5-t ri ene:
(1SR,8RS)-5-(1-tert-Butyl-5-cyclopropyl-1H-pyrazol-4-yl)-3,4-diaza-

tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

(1S,8R)-5-(1-tert-Butyl-5-cyclopropyl- 1H-pyrazol-4-yl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7]undeca—2,4,6—triene;
3-(5-Chloro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-SH-
cyclopenta[c]pyridazine;

(1S,8R)-5-(5-Cyclopropyl- 1-methyl- 1H-pyrazol-4-yl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

(1SR,8RS)-5-(5-Cyclopropyl- 1-methyl-1H-pyrazol-4-yl)-3,4-diaza-

tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

3-(5-Cyclopropyl-1-methyl- 1H-pyrazol-4-yl)-6,6-dimethyl-6,7-dihydro-SH-
cyclopenta[c]pyridazine;
(18,8R)-5-Cyclobutyl-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-2,4,6-
triene;

(1SR,8RS)-5-Cyclobutyl-3,4-diaza-tricyclo[ 6.2.1 .02’7] undeca-2,4,6-triene;
3-(1-tert-Butyl-5-methyl- 1H-pyrazol-4-yl)-6,6-dimethyl-6,7-dihydro-5H-
cyclopenta[c]pyridazine;

cl
'S,
cl
ac
(1S, 8
| b
Ju
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(1S, 8R)-1,11,1l-Trimethyl-5-phenyl -3, 4-di aza-tricycl of
6.2.1.0 2' 7]undeca-2, 4, 6- triene;

W@ b@7863520- [ | - (4- Chl or o- phenyl ) -5-tri fl uor omet bgt/EPId0@Y63533

razol -4-yl]-1, 11,11- tri neohyl - S*-di aza-tricyclof .|
.O lundeca -triene;

. R ] O
(IS, 8R)/€16E6(21 PUidnindepln@my6-Jridng! |, 11 -tri met hyI 3, 4-di aza

- 2

LB 2 SR e Pt R RISt byt 34
zol - diayd- )ric&clém 2.1.0*"Jundeca-2,4,6-triene;

((j: gzg]&;élé (fbf"hzy TtBﬁBO‘%?HgﬁﬁsﬁaiP@g)ag% égﬁ% ],1e1n1e11mineih$ 3.4-

5 -t [j et fﬂGyclB[GlE di0dZ ak ddce P, @lride?. 1. 02J
un

| S CENG 5L bRer of g?rég;gflggg%ﬁ’z'o{-w})ll,11,,11-trimethy1-3,4-diaza-

|-”trl’é?&lbb€230w]ﬁiﬁ&é§12f4 Eyédne] 6. 2. 1. 02J
]undeca 2,4, 6-t

3-1 (IS8R blrgﬁ%ﬂﬂbﬁwt}thﬁly@ﬂw?’@ﬁw PDsl.ELy1-gimpehyhdtizra-
- Ci naagae 2.1.0% 7]undeca 2.4.6-triene

3-[1-(24- Ioro- )-cyclobutg 1-5,6,7, te”ah dr o-
ci nnol S)-5- Cyclopropyl 6-methyl-3,4-diaza- trlcyclo[6 2.1.0"'undeca-2,4,6-triene;

3- (21 -E"S[dgl y@?&ﬂfg&?ﬁﬂ-l BAENY it fneth §- Palagl A 0% R6 5"1"027]91ndeca—

| ohept a
3-[1 Gﬁ-tﬂqn@ro phenyl ) -5-trifluoromethyl -1 H pyrazol -

yl1-Bsh y gﬁ 1 _

S oL PSR L R R E L DY 8%?%4 iaa

ro- SEkLydbmpﬂaﬂumqecWM @azemne

(IS?@ ;l Y di aza-4 [ hor i

ycl o .,853 15‘:’%4? ?ﬁpﬁrgﬁ% %ya) H% ISQ; E?élndelgza trlcyg}of%é.{.b Jundeca

(1 SR2.8®Syiehe;( 2- Tri f | uor orret hyl - phenyl )-3,4-diaza-tricy

cl of un (7). 3, 5-tri.ene: .

o (2RI b DR ey POt TRt by Glopropyt)-3 - diasa-

10 hemaywmo%ﬂqh@maa[@d pydniedazi ne;

2-1rifluoro h yl)-6,7,8, 9-tetrahydr
e o ) P aaleraD o SidaRie Lt SR

I - (4¢}}du@,@@m[ﬁ]pﬁyda)lm@ trifluor orret hyl - | H pyrazol - 4-yl ]

-3,4-djazatricycl of 07
(1R,85)-5-Cyclopropyl-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0” Jundeca
-2(7),3,5-triene;
3-(3-Fluoro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-5H-
cyclopenta[c]pyridazine;
(1SR,8RS)-5-(2,5-Dichloro-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0*" Jundeca-2(7),3,5-
triene;
(1SR,8RS)-5-(2,3-Dimethyl-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-2(7),3,5-
triene;
3-(2,5-Dichloro-phenyl)-6,6-dimethyl-6,7-dihydro-SH-cyclopenta[ c] pyridazine;
3-(2,3-Dimethyl-phenyl)-6,6-dimethyl-6,7-dihydro-SH-cyclopenta[ c]pyridazine;
(1SR,8RS)-5-(2,4-Dichloro-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0*" Jundeca-2(7),3,5-
triene;
(1SR,8RS)-5-(2,3-Dichloro-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0* Jundeca-2(7),3,5-

triene;
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6.2.1.02J ]Jundeca-2, 4,6-triene;
(1 SR, 8RS) - 5- (4- Fl uoro-2-trifl uoronet hyl - phenyl) -3, 4-di

w@zarnoxsycl o[ 6.2.1.02J Jundeca- 2,4, 6-triene; PCT/EP2006/063533

3-(4-Fluoro-2- trifluoronmethyl - phenyl) -5,6,7,8,9,
10- hexahydrocycl oocta] c] pyridazine;

(5 e DL AL DA ekl 2,55

]undemaez 4,6-triene; 3-(4-Fluoro-2-
trif

i LRSS . e b e G flunds
and 2(7),3,5-triene and

L e BRI A R R RN S
accomqbag1&@nany one of clalnB lto 15 selected from

cl opro trimet i aza-tric
§7 ?82“@01_?1 323 1 Hf&)tg@gy OQ? 9% Clzgmss 1ttP glected gr
(ISR 8RS) - 5-(2-Tri fl uoronet hyl - phenyl ) -3, 4-di aza-tricy

gl ?[261T3%Rfl;l 01271- TfiﬁtéﬁC}iP«-S @élligswls I?hgmygmgi pyrazol-4-yl)-3,4-diaza-
ri or n -

10- h@?é(ﬂ?[ﬁtj%l 8%}“%%‘6 75} BVHGazi ne:

(I SR 1BR¥R)- ﬁtl(,ﬁr @Fl%eﬂ%% (tztﬂrﬁlhuﬁfr@é’fﬁyl?ﬂ henyl ) - 3, 4- di

azatrlcyclo&ﬂ ]undeca 2(7) r|ene

( 1S, Ryatrigyciol 9. 241.0°, ndagar $f).3 8= tpiene;
] un {18 Rgcly ¢ PP'THHbéltﬂyi 3. A- sl Azrs i Gy &b Rletfl-2Hlp B2 1-4-y1)-3,4-
(1S, ma"mc@?l@[%ﬂgggpnde% AD,3.5-1iieme; anet hyl - 3, 4- di aza-
R 1hil erﬁ%tﬂﬂ IRA8LAT1 244 Ba b RN 6048 Rhidods2.4.6-

I-trﬁkmgoronethyl cyclopropyl) 3, 4-di azatricycl of

R e A S R e

di hyttrrmetﬁjfle?yémwemn@[dqtg') @wo aJaumm 2k d-triene;

(R T R T
2,4,6-triene;
(18,8R)-5-(2-Fluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2.4,6-triene;
(1S,8R)-1,11,11-Trimethyl-5-(1-phenyl-5-propyl- 1H-pyrazol-4-yl)-3,4-
diazatricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;
(1S,8R)-5-[ 1-(4-Chloro-phenyl)-cyclopropyl]-1,11,11-trimethyl- 3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
(1S,8R)-5-[1-(4-Chloro-phenyl)-cyclobutyl]-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;
3-[1-(4-Chloro-phenyl)-cyclopropyl]-5,6,7,8-tetrahydro-cinnoline;
3-[1-(4-Chloro-phenyl)-cyclobutyl]-5,6,7,8-tetrahydro-cinnoline;
3-(2-Trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-cyclohepta[ c] pyridazine;
3-[1-(4-Chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl]-6,7,8,9- tetrahydro-5H-
cyclohepta[c]pyridazine;
3-(5-Fluoro-2-trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-
cyclohepta[c]pyridazine;
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17. A process for the preparation of a conmpound
according to any one of clains 1 to 16 conprising the

w0 eachoxsel of a conpound according to fornul a WeTEP2006/063533

hydrazi ne; wherein RL to R#2zare defined as in claim1.
18. Compounds according to any one of clainms 1 to 16

Conphanie o b ARRYH LRl BEAER SHBR B Ryl  yndecar

t he Pi7eparaichen of nedlcanents for the prophyIaX|s and

ascobiok B v AT ARG syl oEPRur B4R Gl YR BRA B P undece

dehyd(7ogsraiet;. 20 A pharnaceutlcal conposition

conp [ a co ce W

cl Al T B SR8 DR e P ot pridavine

21. TJ’GQ—H@(QOCB‘ trﬁlu@%mahpldpmgpr@v 89-tt@alidyo-SHe of

cl ai ms r.the preparation of medicanents for

the ¢ H@' ZWeophyl axi s of di abetes, obesity,

eat | (ﬂ@ROB@)rsiﬁr &-FRBEJ- pm@@%@eﬂﬁﬁam@wnHemhM4 }21]23 4-diaza-
The use of a ceonpound according to any one of clains

to 1€KW@PUi%éopﬂ@%gﬁﬁﬂfﬁﬁuﬁﬁened|canents for the
L1 oaf FIRIRIANPFRBRYDANTTor Gl ABRLAR) Tvpakil . 23. A

conpound according to any one of clainms 1 to 16, when
manufrEzelakted 1. 8¢ derdficard- 4o tiengt ocess of claim 17.24. A

met h9(é4ff@JorB—l'ﬁtr{ff&1l%g%rH§ﬂ§rl @{Eg;yﬁ LopAIoRrt foxdflyHbabet es.

obesi t eatin S|Ip| em ae an
hy peexc wbﬁpwwﬁﬂﬁw,nethod conprises admi ni stering an

effe _app f_ 3 fii 3
o ol g B A I e A e
prophdeﬂktzbﬂ dhmhm&é@%ﬁypmell, whi ch nethod

conp g an ef fe wnt

conp% umg e&#%g %ggﬁ@“%ﬁg%g?géﬁgl T)éo 16 26.

The cwmﬂmpmpﬂpﬂﬁkhememnbefore descri bed.
3-(1-Methyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-6,7,8,9-tetrahydro-5H-
cyclohepta[c]pyridazine.

16.  Compounds according to any one of claims 1 to 15 selected from
(18,8R)-5-Cyclopropyl-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0*"Jundeca-

2(7),3,5-triene;

(1SR,8RS)-5-(2-Trifluoromethyl-phenyl)-3,4-diaza-tricyclo[ 6.2.1.0> Jundeca-
2(7),3,5-triene;

3-(2-Trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-cycloocta| c] pyridazine;

(1SR,8RS)-5-(5-Chloro-2-trifluoromethyl-phenyl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2(7),3,5-triene;

(1S,8R)-1,11,11-Trimethyl-5-(1-methyl-cyclopropyl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

(18,8R)-5-Cyclopropyl-1,6,11,11-tetramethyl-3,4-diaza-tricyclo[ 6.2.1.0*" Jundeca-
2.4,6-triene;
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17.

18.

19.

20.

21.

22.

23.

103

(1S,8R)-1,11,11-Trimethyl-5-(1-trifluoromethyl-cyclopropyl)-3,4-diaza-
tricyclo[6.2.1 .02’7] undeca-2,4,6-triene;

3-(4-Fluoro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-5H-

cyclopenta[c]pyridazine and

(1R,8S)-5-Cyclopropyl-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.2.1.0*"Jundeca
-2(7),3,5-triene.

A process for the preparation of a compound according to any one of claims 1 to 16

comprising the reaction of a compound according to formula

R3

RZ\CbJ\TR“-
|

I:{1/CQO ©
(1)

with hydrazine; wherein R! to R* are defined as in claim 1.

Compounds according to any one of claims 1 to 16 for use as therapeutically active

substance.

Compounds according to any one of claims 1 to 16 for the preparation of
medicaments for the prophylaxis and therapy of illnesses which are caused by

disorders associated with the enzyme 11beta-hydroxysteroid dehydrogenasel.

A pharmaceutical composition comprising a compound in accordance with any one

of claims 1 to 16 and a therapeutically inert carrier.

The use of a compound according to any one of claims 1 to 16 for the preparation of
medicaments for the treatment and prophylaxis of diabetes, obesity, eating disorders,

dyslipidemiae and hypertension.

The use of a compound according to any one of claims 1 to 16 for the preparation of

medicaments for the treatment and prophylaxis of diabetes Type II.

A compound according to any one of claims 1 to 16, when manufactured according

to a process of claim 17.



WO 2007/003521 PCT/EP2006/063533
104

24. 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 as defined in any one of claims 1 to 16.

25. A method for the treatment and prophylaxis of diabetes Type II, which method
comprises administering an effective amount of a compound as defined in any one of

claims 1 to 16.

26. The invention as hereinbefore described.

KK



