WO 2007/003521 PCT/EP2006/063533 PYRIDAZINE DERIVATIVES
The present invention is concerned with novel pyridazine derivatives
useful as 1lb- HSDI inhibitors (T2D). The invention is concerned

WeartEUeHy with compounds of formulal R3 ', 4 RCbJ R »S1RE:MdA)3533
wherein R1 is cycloalkyl, arylalkyl or aryloxyalkyl; R2 is cyclalkyl, arylalkyl
or aryloxyalkyl; or R" and R2 together with the carbon atoms Ca and Cb to
which they are attached form RR6R5R5R5PCbh7Cb R CbR6b R7
CaR CaR7CaR7Ca '~tCb Cb Cb CCbh Ca CaCaorZCCbh a 10 R3is
hydrogen, alkyl, cycloalkyl or trifluoromethyl; Wb/24.05.06 WO
2007/003521 PCT/EP2006/063533 2 R’ is benzyl, cycloallcyl,
arylcycloalkyl, adamantyl, aryl or heterocyclyl, wherein benzyl, cycloallcyl,
arylcycloalkyl, aryl and heterocyclyl are optionally substituted with one to
three substituents independéntly sEREIBERDM EIES cycloalkyl, alkoxy,
hydroxy, halogen, trifluormethyl, trifluoromethoxy, benzyl, phenyl and
phenyl substituted with one to three 5 substituents independently selected
from alkyl, alkoxy, hydroxy, cycloalkyl, halogen and trifluoromethyl; R5 is
hydrogen, alkyl, cycloalkyl or alkoxy;

The present invention is concerned with novel pyridazine derivatives useful as 11b-
HSD1 inhibitors (T2D).

The invention is concerned particularly with compounds of formula I

RS

2 4
R ~ Cb}K( R
&N
e
. R N ("
wherein
R' is eycloalkyl, arylalkyl or aryloxyalkyl,

Riis cyclalkyl, arylalkyl or aryloxyalkyl; or

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

R RSP RY
i AR
R? Ca {i;a F{7 Ca
J.-;a éa C}}a g)a or Q éa
10 ’ ’ ,

Ris hydrogen, alkyl, cycloalkyl or trifluoromethyl;
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R6 is hydrogen, alkyl, cycloalkyl or alkoxy; R7 is hydrogen, alkyl,
cycloalkyl or alkoxy; 10 and pharmaceutically acceptable salts and esters
thereof; with the proviso that 3-(2-

wibeaswiya526,7,8-tetrahydro-5-methyl-chinnoiine is excludedrrketrabdnessss

case R is unsubstituted phenyl at east one of R5, R6 and R7 is not
hydrogen or methyl. Glucocorticoids (cortisol in humans, corticosterone in
MRide wneytam)leabdreridepdotdingl chdssefiatirenboorticostetidsthatn benzyl,

regiyalgIMmANYyBeiRbolc, ARtk hRMeRSLAN Grd BPHALES BB /NP URPone to three

ke§com onent of the response to stress. Glucocorticoids act via
S SR e SEOPS ARt S i e arowy, hatogen.
rivifepatesbpticoidureceptdrsy. betrbamgmletepiteayisuiiptionefastironc to three

Glysaeerticpigastion onstadel tissves.depends HatARN-QLItGH 'ﬁ&'&@gen and
SO

sf}%gigoc{:ﬁ)ngelntrations and the cellular expression of receptors, but a
on INacalitar enzymes that critically determine to which extent
gBI\ypocorticoids ain 20 access to receptors in an active forms. |

IBetbBygheRy SEYGIT et opaaLss (I Ibeta- HSD's) catalyze the

interconversion of the principal active 11-hydroxy-glucocorticoid (Cortisol
iRt rivdvyesansdivineeiraiahokalionyetabolites (cortisone in men). The
enzyme 1 Ibeta-hydroxysteroid dehydrogenase type | (I Ibeta-HSDI) inter-
Rnvbrizdgectalievintychetve olubocgrticoids, thereby playing a major role
in local 25 modulation of cellular agonist concentration and thus activation
ahdgricasienidali¢ aepinsd instargeidtiasere shéreaf aca@nh siudyitoase by F.
oA Adtiachin diferenees 0, 0R0R xpieasion I PRt.and.obesg

men Wwere analyzed using gene array techpology in order to identify

PSR RIIREE thagdiet erpridsidh gt iigobBraseaiatersiith insulin
resistance or altered metabolism. This study revealed that the mRNAfor

|. Ibetashiahbisi3kiapasamalalytwe: foldepseriaiedhip-adipess tisswe in
%%e%% inéj(i;ygggu(gflgdl_\élr?rggv.er, tove({eé}pge?i‘q llbeta-HSDI i%adié)gcytes of.
MICE 150 10 VisteTal BB ety Aid 4 S & BB M Sk S FRaR bR homeostatic
(VRESSRARNH It hd kStiemeenooX beccrp o (554952 B8RO act via
I0PLONTR 2RLI/ERZOBHR3E 3, InTakendageihah hese ARV prors;
%tg%ng%s%p%%rag %n&rllm logarp%ar%lgerso Ibeta-lt-lSD intIhe induction of d
ObESITy Hna the IMPATMENT oF GlucoSe ROTRESSEAE R TR At dyaends
TRUS BB clive b Riovidfcthiscanayats soliitid soliedds oodegtisoosia tespty's, but
i@fmﬁﬁr@@bg&&b@gm e Endgf@fﬁi@di?_}red@{%‘fﬁiﬁﬂtﬂm@iﬁﬁﬁﬁwﬁt?ﬁé@&ﬂ*&feiﬁs gain
reduce weight in.obese 5 subjects .. The first pharmac cal indica
O e s S R S
HSD's) catalyze the interconversion of the principal active 11-hydroxy-glucocorticoid

(Cortisol in men) and their inactive 11-keto metabolites (cortisone in men).

The enzyme 11beta-hydroxysteroid dehydrogenase type 1 (11beta-HSD1) inter-
converts inactive into active glucocorticoids, thereby playing a major rolein local
modulation of cellular agonist concentration and thus activation of corticosteroid
receptors in target fissues. 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.).



beneficial effects were obtained by using carbenoxolone, an anti-ulcer
drug which inhibits both llbeta-HSD1 and the related enzyme
lIbeta-HSD2. Treatment with carbenoxolone led to an increase in insulin

weangitgitszindicating that that inhibition of llbeta-HSDI may HOIERR#EEV63533
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cellular cortisol levels and thereforé minimizing some of its deleterious
effects. (Walker et al. 1995; J. Clin. Endocrinol. Metab. 80, 31155-3159).
e piShEistbspréasedrisisaly H8BDeS Mcimdipiiam e lenlipbusatBshy, in the
VASEEHBh @699&55 m}i@m@hplaﬂﬁe?a?@@cgéamgﬁmﬁmgmmme&ﬁ

it has a . relatively lo ini r its substrate. (compar.
e By e MR e T e RS
PiEe wtm$mmmm1%§%wm&@@n9mwéh%@%hm obese
lhafpdieductasereactions, with greater stability of the dehydrogenase

activity (P.M. Stewart and Z.S. Krozowski, Vitam. Horm. 57 (1999), pp.

249-324) frippenerasheriiiadRagyine aciio s tadnmintach eels @i have

H’%%E%é%f’e Lplass e%%t(l)\{) Mefegom'”? Wh':‘%o'Lo O8DSIRIERE 3% Y€ which inhibits
Lcocorticoids from inert orms cocortlcm

ndPaifoR WA it éaeslated chivenistiabefolardiudsedmmss e varb argolone
tteerﬁbam maEpddy ingrglieonartinaidincibityicltis: this elagated oelilata-HSD1 may

sol concentrationAnat, might lead fo increased hepaiic Aleese offocts.

uctlon a cyte d% rentiation an msq%n resistance. In%bltlon of |
|5‘éft%ﬂ<ﬁfs@ba§ siﬁg 1d: fdinoktyredtrieMiel  Sitat Syrdioie-X / 25 Diabetes

associated Ségg}oms but it should also be save and without major side

effect } 1BER1A SIith THE BHEIB ETHE RS IARSEHORGTo AR g HE pascular
ispeianeeads jevelop agdspetifind dbetayHSdabénk it ors NP {Bhibitioin tofs a

tRealilRef %Q%&B&g@liﬁeﬁ %399[9'%6 E?EQCE@E‘MES%M} nCERARedRiogdiswe

pressure. In contr ition of 1lbeta- HSDI should be well tolerated

dirageraissrsb T e ERBAEH SR R B FRERAY 36PHadd Ydwgpnase
hander iy cemiapreyakedbby, ohibgityacr stibis { KbtataidseirogemtsalkicBioc(P.M.
N, £CRH 2% YR AwIRIGREC B &)1 4992 4:00491AA" HBRBver, when the

starvation these mice had attenuated activation of key hepatic enzymes

(AR ARVEIE TR SHatgEl R & IR idRi Ak <SE Fhigagminates. which
imeprovectdipid aribipapreteds foofilesrs i ddgestifgitisabihiitiononickiS DI

%M&&BM pficagions.and nfe1REC SN ERPHS/IA @e@agm% !:re‘tay

HSD1 4 inhibitors might also be beneficial to reduce high bloo
ﬁ%&%%l@f&%%ﬁi&?ﬂd é‘f‘é‘i“yJIEfﬁ R S USR] |§°f‘.’l§t‘1¢)‘3§%€%“ﬁ?§d§“
SnehaleaQiMn @08 Jury 86 () 084 pA0J totivnp edvyeopghitmen(8andeep insulin
TCq&hal., Proc Natl Acad Sci U SA 2004 Apr. 27;101(17):6734-9) or to
improve Alzheimer associated deficits. Taken together | Ibeta-HSDI

inhibitigR:BHAMA of 11beta-HSD1 should not only reduce the typical Syndrome-X /
Diabetes associated symptoms, but it should also be save and without major side effect.
Studies with the unspecific inhibitor carbenoxolone highlight the importance of
developing specific 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 invoived 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 1ibeta-HSD1



be a save and efficacious approach to treat symptoms of diabetes, obesity

and other diseases. The compounds of formula | and their

pharmaceutically acceptable salts and esters are novel and have

valuable pharmacological properti¢s. In particular they are 11b-HSD1

inhibitors (T2D) and they display selectivity against the related 1

maiaehtaagmeﬂzymsrebe%rdsfeﬁeifmeeﬂiﬁ:eargp@mﬁspw@mkbm\aasmfi@ et al., J Clin
phikpra LA ERIGRSD! AMVAPRRAGR 10 Paddy wer plogd, .

Iucose evels and normalize d parameters in @m labet lte%

RGO S RS oA RoREe ORI bt aEoHRBI oTadr) o

io tangetdistheitivessadipesedisue)TAeaatdingeo) abitstraspeath hiaea atgh:

Beodvgg&ddwmuﬁ%%x IR B A2 AR ¢ T, '\Ab}%?kglagé ofbE

wherein R' is cycloalkyl, arylalkyl or aryloxyalkyl; R2 Is cyc aryla
gi%eiSAdxyalkyl: or R1 and R2 together with the carbon atoms C' and Cb to
which they are attached form 6 RSRR5R7 R5 Rffb7 Cb R6 Cb R6
Cb 7idacpmecendrof fargulabapd drgy Rbapaeicelly orieRiailirgge ssiers

alkylovselubiiaponrtritiio mrmmihgdloacdRdripbeiszyiy ppctsalythey are 11b-HSDI
anyleyeleatkyh) adaman &y;pagwcwe@ﬁt@r@@ﬁwwm;@m hepzyhgyeieatvb.

Qne to

AL ‘ﬂ%g %‘g‘é‘%ﬁi T o
TG Rl ST SRR (OB L A, PEHBAGR b 2
RS SALRIA RS RAMIBIRGE tHHEE USSRt o Hespesticre sthgaseléictad cortisol

foorarget tissue (liver, adipose tissue).

According to a first aspect, there are provided compounds of formula

.
N g

wherein
R' is cycloalkyl, arylalkyl or arvioxyatkyl;
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;



alkyl, alkoxy, hydroxy, cycloalkyl, halogen and trifluoromethyl; R5 is

hydrogen, alkyl, cycloalkyl or aicoxy; R6 is hydrogen, alkyl, cycloalkyl or

alkoxy; R7 is hydrogen, alkyl, cy(ﬁé’alkyl or alkoxy; and pharmaceutically
. acceptable salts and esters thereof; with the proviso that 3-(2-

K" is fopapyld F Bl 2k gl enylahigha pEc 8- aahon ERiRg Fid séeeocttl e s idithat in
bé&RSE HAlliynasiiivaeynagnhatHeasbare kR ReARdBAita ROt
fciedenoemeind ascording (0.6 Recond aspectyihere s prgyided a

process for the preparation acom%oun as dg%kg above gomprlsmg
aligpy dayrdfonyord s i aedotdiduerransiiRR Beryl FahyRIRl/ C” (c)
pEewithihsiamneityheraintRetaiR4iarems daiinadaboeidibe tompounds

f the, disclosure can be in the prophylaxis and/or treatment of

R R A v ancor crabeces,

5 . particularly diabetes y&? Thg compounds of this disclosure can further
R 19&8’6@@8%%’578%%& 53RYOr treatment of high ocular eye pressure,

¢ .cognition, Alzheimer and/or neurodegeneration. Further, the compounds
R ightaie s cbiolirey 2apib G818 promoting wound healing, particularly by
topical application. Moreover, the compounds of the disclosure can be
R idisenldenTyieoN eycaanitiver ingeairement, particularly impairement
developed with age, and improvement of memory. 4b According to a

a.ndt 'E‘i’rﬁ‘%ﬁ%ﬁiﬁ&t&{ﬁb@éﬁé’t}@%&%@PQ%@?@OQ%?%H%?%%M?J%BU@ as
ra cally active_substance. According to a fourth aspect, there are
furag e COTRBOUHS BN 4808 PO B oBr P o .
unspheidicampirsyiorn thesprophiRixRS and Herapy ofdtvessesweich are
caused by disorders associated with the enzyme llbeta-hydroxysteroid
dehgmlmggm@seea;mﬁmsp@_ﬂ n@:tﬂiaﬁﬁmm&m rferim@pwielx_edoa of a compound as
derRRAIACUtiCALSOMPOSILoR GOMBHSIDghA .ComRaHRdAs defined above

and a therapeutically inert carrier. According to a sixth aspect, there is
provided the use of a compound as defined above for the preparation of
medicaments for the treatmenfiand prophylaxis of diabetes, obesity,

eating disorders, RZ\CbJ\v‘(W
: i i

CL._. O
~0
R {1)

with hvdrazine; wherein R’ to R* are as defined above.

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

treatment of metabolic disorders, obesity, dyshipidemiae, hypertension and/or diabetes,
particularly diabetes Type 1L

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

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

Further, the compounds of this disclosure can be used for promoting wound healing,
particularly by topical application. Moreover, the compounds of the disclosure can

be used to improve cognitive impairement, particularly impairement developed with age,

and improvement of memory.



dyslipidemiae and hypertension. According to a seventh aspect, there is
provided the use of a compound @§ defined above for the preparation of
medicaments for the treatment and prophylaxis of diabetes Type II.

Accidingde.anrgighihaspectatharsiadramdedacampaindrs defined:

above, when manufactured according to a process as defined above.
hTBRERE Br HN eBAfhents disclosed herein are the compounds of
formula | and their aforementioned salts and esters per se and their use
as thexafgegticailyaictivesubstameas o dpicoegsiotsthednfand thoterfaahépesparation
of%@éﬁi&%&H%P9%;JF&ES%{;FIA%Q'Qﬁﬁ%h&&@{%ﬁﬁﬂé&@?mam&éﬂ%%% disorders associated
i

medicaments containing the said compounds, their pharmaceutically
with thersamies ddReahystareoih g udreesiecdaid compounds, esters and
salts for the prophylaxis and/or therapy of illnesses, especially in the
treatrersrtion propfiy ks ohestih BrodisetdaraBlseitirabyaipadiFiiaamprising a
pafensinmRndierdiabgies.panticularh:diabetes Type I, and the use of
the said compounds, salts and esters for the production of medicaments

for t!&%&;%%@@ QE&&%BQJD’J@@%@%@@@Q%@@@&Y g%ﬁipgt?%gé' defined above for the

dyslipidemiae, hypertension and/or diabetes, particularly diabetes Type |].
PiREF %&%ﬁ&ﬁ%‘é’%ﬂﬁéﬂa {OR [RAIP LT FUTHAP B e O MR REE RFS e disorders,
déalphizrganmm aygekajiagonists, DHEA (dehydroepiandrosterone), DPPIV
inhibitors, insulin and/or lipase inhibitors, particularly orlistat. In the
presapidigseripiiondie deun, byl plovie-orhn wonthinatpnusignifigsal above for the
staight-chain or branched:chain.ally araup il 1o & carbep, atoms,

pﬁ?@?e%%%]lﬁ a esﬂt%%%t or ﬁrbaenched-cha?n Iglk{g/kli\%roup Wfth Ito 6%arbon

atoms and, particularly preferred a straight or branched-chain alkyl grou

it NGB B SRS oF g EREA T B
mbkylfgroupscaratimethybretksl apfoiedisepiropyl, butyl, isobutyl, tert.-butyl,

the isomeric pentyls, the isomeric hexyls, the isomeric heptyls and the
isomeyic_octyls, preferabl thyl and. ethyl and most, preferred methyl.
e B B e R T
VABRCS €819 1A BB H2AOFIHSTAREF PRl & &y atcRkgP ety allitiacs Yo Bbstances, 2
qacben fatohsn Enplesco iE3scnycloalky| arertyeippgparmaceutical

raﬁmé-. | ng@g @ﬁﬂgggg lobutyl thyl- cyclobutyl...
cyclop%%&l@r%}[ ggt%/l-cyc o%}g I’{’I tyl, Eyc%ﬁ%féﬁ%&%}é?sgﬁc c]f}t/%hxay%,ng?ﬁ}%%*la%
ETERBIEN TS RGHSISE | R & R dBT A RIS B ALy eHSERaN RSl for the
rpmpwwgmclpmam platieuias)yshetetihyhayelopiony Bapicpiatis of eaing
t . p In.combhbination,..
T o e L B I s
&iw&&ésﬂ@?ﬁﬁ?@@aﬁﬁ%ﬁegyg%ﬁ% AIEtRBSE fefriBgpreducton of medicaments

for the treatment or prophylaxis of metabolic disorders, obesity, dysiipidemiae,

hypertension and/or diabetes, particularly diabetes Type IL.



propoxy, isopropoxy, n-butoxy, isobutoxy, sec. butoxy and tert.butoxy,
preferably methoxy and ethoxy and most preferred methoxy. The term
"hydroxyalkyl", alone or in combination, signifies an alkyl group as
defined before, wherein one or more hydrogen atoms, preferably one
hydrogen atom is replaced by a hydroxy group. Examples of hydroxyalkyl
are hydroRyiir dinkr Hydeaxyeamiuriiseteemmtargt valoRe St in
caminationa signifieg.aink DM @RIy SERUR siersierablraviReblors,
roL n"aYIK‘ci‘fo@B E'Ejsg%g%igagies one Ori mare §ubstituents, preferably one to
three, each indepen enﬁy selected from alogen, trifluoromethyl,
trifluoromethoxy, amino, alkyl, alkoxy, alkyiicarbonyl, cyano, carbamaoyl,
alkox B AHBRTSY FRETRIER AR ety IORRG HarBBIREEOR. SEmitds's
atrargbeaihonyt batighedinbearbismydr digl kianinot extiomydiomsdpostyr abitye,
%K%}%ﬂ%‘bz%ﬂt&ﬁ. ' !é?il -%Qﬁ;}aﬁ&ﬁ'@%‘;‘fﬁ/h@lﬁlﬂ ltHﬁéi{fﬁb%%%{?ﬁ@&%{ﬁﬁ%@%iﬁrefemd
na , particularly phen ionally substituted with one to three, ,
S TR G GP 470 SEISLEH LB AES Bl ) SRR HORR A sreiens
heilsgend alkoslyed iicorabnetronys anttrmo.dind. teifivb ronrethisghEyl. butyl, isobutyl,
2ATRASRL BfERZARM 063533 L1 NERLN, AR IRIANE Aldfhe isomeric
cor{]ti)lnatlgn,b?gmlqk? a %réli-lqﬁggoug in W?Ich &he erm "aryl" has the
p?% i6 srﬁ/eéallv n sPigr"l’i feance? The ter Pﬁ%?é’?%q%‘fy Y-alone or in
combination signifies a saturated, partially unsaturated or aromatic 5- to

l0-merhBiEE hBtdratylieRiH” coRRIMTEIGHE b FFYE S Retiordatsites with 3 to 8
seiesteditrnund regerndxygeniaiid! stulahwirh 8 desicedho ganmbetxamples of C3-Cg

SURSHIHA], 0. Q06 SN ISRRARR A0S &&a@&l@?&%&?&kﬂ'Kiélﬁﬁ%%ethyl-
d (1.e. =NH-) by alkyl

oxo etc. ‘and/or on a secondary_nitrogen atom (i.e. ,
CHERAARPEL YRR PO RV, CARRIB Y sheRpesy: ﬁFFéWrgp@plaﬁX% djmethyl-
tergidsyenifrogaohatoyhati bosdepdryl Bedradthshaidgny atiyih bysttatkybyl and

and Al peingprelRiat Frampias el chhessiac/ti gigups are 10
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyrazoyl,

imidazQyl (e.g.imidazol-4-yl and 1-benzyloxycarhonyl- imidazql-4-yl

oo BT Sy LU e Dy gt sl O
thierffihibeswn okadoRas iha aRARLGLE Tar slsmibgenmd (e 5. eyino BHoxy, n-
3-pidpely] eRfobexidosnasinalybu iseg win ok é8y0inld isAGIRAKY RFErably methoxy
3-isoquinalyl), tetrahydroguinalyl (e.9.1,2,3,4-tetrahydro-2-quinolyl), 15
1,5[%?243)'[{ a%?c%llss cﬁlejf%%?éln eé.%l.g 71&2,3,4-tetrahydro-I-oxo-isoquinonI) and

quinoxalinyl. The term "amino', alone or in combination, signifies a
primary’ ST dgygrgﬂr : ryalone or in combination, signifies an alkyl group as

defined before, wherein one or more hydrogen atoms, preferably one hydrogen atom is
replaced by a hydroxy group. Examples of hydroxyalkyl are hydroxymethyl and
hydroxyethyl.

The term "aryl”, alone or in combixzation, signifies a pheny! or naphthyl group,
preferabiy a pheny! group which optionally carries one or more substituents, preferably
one to three, each mndependently selected from halogen, triftuoromethyl, trificoromethoxy,
amino, alkyl, alkoxy, alkylcarbonyl, cyano, carbamoyl, alkoxycarbamoyl, methylendioxy,
carboxy, alkoxycarbonyl, aminocarbonyl, alkyaminocarbonyl, dialkylaminocarbonyl,
hydroxy, nitre, alkyl-SO.-, amino-SO;-, cycloalky! and the like. Examples are phenyl or
naphthyl, particularly phenyi optionally substituted with one to three, preferably one or
two substitzents independently selected from alkyl, halogen, alkoxy, trifluoromethoxy,
nitre and ifluoromethyl '
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amino group bonded via the nitrogen atom, with the secondary amino
group carrying an alkyd or cycloalkyl substituent and the tertiary amino
group carrying two similar or 20 different alkyl or cycloalkyl substituents or

wihedweeirpgen substitutents together forming a ring, Suc@ﬁfﬁﬁoosfosssss

example, -NH2, methylamino, ethylamino, dimethylamino, diethylamino,
methyl-ethylamino, pyrrolidin-1-yl or piperidino etc., preferably primary

ammOI‘ﬁéJ’t&&hyzLaﬂaifgﬂ angdligth. iamisaand B tﬁé&'@%ﬂ@eﬁmﬂﬁrﬂf%m the

'I'Eglgmtegrml. Iﬂalg rév?é% e or in combination, SIgnlfles fluorine, chlorine,

s
bromine or 25 168ine an(f/ﬁlreeflera%]ly ﬁuorlne chlorine or bromlne The

term’ carbq%yg alone or in combination, signifies the -C(O)- group. The

term "oxy", AISHEBr %thfﬂﬂﬁ}ﬁ]atlﬁlﬁng@Hﬁé@%"ﬁmﬁrﬁ&%‘ S?é\‘ﬁ?ted partially
"nitsaturaloh ef@mm@mibnma!tﬁbm@ngmfmhmkmd&lﬂe ghithpeotam teim or more

HE@F@M&@@&M@ FoRRinatian s Q&&%% P 1€k, Tth,ecxr;%ré@ubsututed

harmaceutlca acce table %\F’)Its refers_to those salts which retain the

bioIdgcal BftecH ?\‘é&% TG BropBHRES IR AN B GRS B rANY/QEipR 2 secondary
wmmwetm(zmmwchw@mtmﬂn&alu AcBsinaloheh e sikits aieptomgbat

wedmmamq%%m%yé@%(&%@%&%%F&JJE%@@%{Q@&?%&
%’J “r(fda%ek drobro g sulf erlc: chgltrlc acid phosphorlc
d'th bréte %ébf roc’f‘ﬁg’r}? 58 %WF&%@T&WFI as
é&@ﬁélééml pessiemd. @éﬂﬂra@méoﬂnm%dhp)ﬁ;umoramdh@mkmk;tpyhateidazoyi
aeld. imalentagidn 8UCKRIGIBRIdENSIIGAGIH o LAY "i}?&%y? 555&% Gyrazinyt,
aci

benzo: C|nn mic acid ma elc cid, m Iha
&%%nesu??émc acid, prto frahia ?quﬁ,lc T Egvagf,&z Y&&%?)?Ilé{%‘f&r?

dRéolb. %R@Oiﬁlé@&ﬁdﬁh@%%&l@@ﬁﬁw ﬁr@p@iﬁe@@mé&wm@ﬁ (eg I-
magmmybaﬁemml@éw t@th@ga@thﬁoﬁsﬁez@gidz §@E&%§l&&dif QELa0,
G B L e e R e gt

lithiim, am onlum ca élgnesmm

from organic bases include, but are not limited to salts of primary, 10
SeCO”ﬂMYQIQ%EiCEﬁ@Jﬁt%[Miaﬂélﬂﬁﬁm &bll’ﬁsl;ﬁHﬁ%ﬁ %ﬁ@iﬁﬁ‘éd ; nghuding &?BH@AM or tertiary
Qe tifuted amin clic an c ion exchange

resmég Es%c ailé%{ ‘%gf/ TAmIne: Xtrlme Wl?gr?nne ?ﬁ SRiRG group carrying an

Gt PR W&ﬁﬁh’@%ﬂ?&ﬁﬁ!&?ﬁlﬁémymp s#gvigtwo similar or
I\«hﬁﬂﬂ@ﬂlﬂW@ﬂ‘@c@iﬁﬁﬂcﬁﬂ%ﬁﬁﬁﬂmtﬁ&ﬁ@ﬁkﬁﬁlﬁ@ﬂg@ﬂ%ﬁ'ﬂf@ﬁﬂéﬁt@@f@&%&rﬁrmmg
of 4 é@ﬁ'ﬁ!xs %g}g@g\ ent @Ltpmﬁtorm Wltterl ans. P tlcularly

1

prefefred 15 pharmaceutical yacce e sa ?corhpou t% Frormula |
SreyimipR otRIBNdE vdMB in TRy BB s und SopTATiding ﬁi@a@rafgtﬁwe primary
sohintedireeth iwoliieiedd ThehsRivatioarBpurticularly dimethylamino.

The term "halogen", alone or in combination, signifies fluorine, chiorine, bromine or

iodine and preferably fluorine, chlorine or bromine.
The term "carbonyl”, alone or in combination, signifies the -C(Q)- group.
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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be effected in the course of the man ufacturing process or can take place
e.g. as a consequence of hygroscopic properties of an initially anhydrous
compound of formula | (hydration). The term pharmaceutically acceptable
wsalisralgazincludes physiologically 20 acceptable solvates.pCt/Ep2006/663533
'Pharmaceutically acceptable estefis” means that compounds of general
formula (I) may be derivatised at functional groups to provide derivatives
wirlebcakericapid bleydb iconnessiorsiaakdtacib enfiaiventd pigpphnds doid/aral the

EXATRIES O SHERCRIIRONAAS NGNS 1@@@049&;%%@9 9@@%%%% acid,

metabolically labile ester derivatives, such as 25 methoxymethyi esters,
Sty e dts-L R %IWBWtWP‘@%@%WF&W&Wd §H9
phivsiatagicatld adeepiall| éeguivatéh tsiof dinéccoimpounttsoigi mertlanesulfonic
fosmy Qa@l&uﬁ@&@ﬁéﬁ tB%Jﬂ@ﬁ@Qﬁ%&ﬁHBééﬁP @%?ﬁ% IRidVRichaye enabit ole

produ the parent compounds of general formula (1) jn vivo, are within
036818?‘&1 R\ BIEBYY PR BRSO TS OF FoR-RI A% BAFERRf e O an
s:egremllasg/m etficccenic¥stadercat ben3d pregenichdkerfdmieofdpticaldy

Mﬁe@'@é‘ﬂﬂ@%%E?:nﬂ“ﬂ?é@d&%rﬁﬁﬁﬂ%‘%ﬁﬁ%ﬁﬁﬁb é’:ﬁmfﬁﬁ ﬁi&%ﬁb@i&n salts and the
&Oﬁ%ﬁ %gure di stereléiﬂj%en&ers mlxtu édla ere isomers,
SRRt S 5 M ] Fa‘é?é SO %ﬁ%’&%‘é
W@M/@%@ﬂ@@@%@@@@@@%@%h@d@ﬁmgasmmen
@%t&@ﬁ)a&ﬁ%@%?cﬁ@ﬁﬁﬁﬂe@ﬁ@@ﬁﬁ@{@1@%@ﬁﬁ@x@%sﬁﬁb§f&9§§f§)propy1&mme,
Acco to t f{gﬁ%‘ %m Ingold P erI[%g Con\i/.entlh?gl Irige g etrlc arbon
¥ en et ccyn"?lgurat%ﬁ Praterisaar n’[?’l%g%oﬁ’lfy tnds
@fgmmiﬁ ﬁaw@m@aﬁmc@amm aseEptabresritan Gthitdicot ipaedmeungd of
tfaﬁrg@@pR@mﬁ @@Ffﬁﬁmm tlﬁ’éﬁlﬁﬁﬂl‘lé@ ﬁﬁt&@ﬁﬁ@%d@&&f@fﬁéﬁ&ﬁéé
wherein IS;cycloa arylcycloallc an r
W aerrréiflr?%lr y%f‘ccﬁ% ar‘?}? aﬁ'¥d réggc ‘?%nre (5% Fg%\r\ély s‘ﬂ%mc n esa}ts
with one to three substltuents mdependentl selected from alkyl alkox

hydroxy e RaTBREH dFiALISTRBMhY FBRER TSI BIfEng Estmititite ﬁ‘i’?‘c’?ﬂ@‘i&a“
theeft@®Sibsttvents imdep endefihiuseleptedeisamcatkidisapiancy. hiydroxy,

¥rioatod Dakagen anditiflheramstayl uFHﬂﬁ?JnlB&%‘i%U?@hﬁ! GREWABALSIa 1
of formulal wherein R3 is hy d%@ﬂr‘én or alk34€s Partlcularle/,[%)referred are

tHBEEG O BR L BARPRAR GG PRTRRRES R R Relrdis P ibaidlostsshy
prefetabit areymosnpounds of formula |, wherein R3 is hydrogen. 15
Preferred are those compounds of formula I, wherein the term

"heteragyelybceseehlin acceptable esters” means that compounds of general formula ()
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compounds in vive. Examples of such compounds include
physiologically acceptable and metabolically labile ester derivatives, such as
methoxymethyi esters, methylthiomethyl esters and pivaloyloxymethyl esters. Additionally,
any physiologically acceptable equivalents of the compounds of general formula (1),
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 diasiereoisomeric racemates.
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the definition of R4 signifies pyrazolyl, thiazolyl, imidazoly, pyrrolyl,
thiophenyl, triazolyl, pyridinyl, pyrimidinyl, pyazinyl, oxetanyl or indolyl.
Particularly prefererd are those compounds of formula I, wherein the term

wihgieraeyelyl” used in the definition of R4 signifies pyrazolyl-+higzaihefkss

indolyl and in particular IH-pyrazol-4-yl; thiazol-4-yl or 20 1H-indol-3-yl.
Preferred are compounds of formula I, wherein R4 is is benzyl, cycloallcyl,
phenwﬁyemlmhm&nmmﬁ@m”iw@%mw&bﬂom&wmﬁ Wiazakrtren:
R Y e R A A0 aron
pyrro azo are optlon bs one ee
§&H§tﬁﬂb?ﬁ§fﬁﬁ%p%n@fé‘rﬁl)ﬁ%ff@f@ﬁ%m alkyl, 25 cycloalkyl, alkoxy,
hydroxy, halogen, trifluormethyl, trifluoromethoxy, benzyl, phenyl and

phenyhorhRiluiethidhRae b o SuRSH IR AARRERARNIN. 28lagieths
from gk amca} gr, ﬁacrg)?nté\IQU%goe ngf thyl. Further preferred are those
orm e :

COmpol nds of formula rein |subenzyl cyclopropyl,

methwreﬁee%e@w@y&@@@awaﬂf&hﬁnymm&@%ﬁm apé}%méhﬁyp@%s\d;o%@c 1,

I |1[10qu arzol PX th| zo , whereli 1benzg
cyf%g%)% c;ypy‘?pp eny?cyc,){oglr’opy? %{)900 ol y?‘ff)hen eﬁer{a%*(” are optionally
PYPSEBIRS B AIYE a@malfméfémtmtsebﬁmwmmwmé wkthtee
aybﬁmy,emnsgadeﬁﬁaa@mmﬁqi@@f@d dharphaiicyl suﬁyﬁﬂ%ﬁ(%tﬁm% three

R G G B R B R ATt ane

diBeptastashdependently selected from alkyl, halogen and
trifluoromethyl. Another preferred embodiment of the present invention are

the comiprung &eﬁ%%@'%ﬁﬂﬁ&%{ggwﬁféydﬂgg ﬁe%%eiﬁoﬁy%%grgncn or alkyl.
V4 X
%‘ﬂ P%%\%e%r%ﬁg ﬁrenyf)csyc(i II])é elfmr% H%/dlé)lrl?ill aB [azo Vi OXE Y%g%yil:‘gﬁtlfr
rarafﬁfrsrf @m&a%@%mﬁ@wm@ébgam
'ndeF)?Heg&Fgg/ arg ﬁSE@QO %lgy l?f%%%ylh de m'?ﬁ'o en"‘heterocyclyl” used in

trlfluorm ethyl henyl an stituté Wlt one to

ﬁgﬂﬁ@ﬁ@g@@@l gz amyjaz[qgfwm}ghdhlophenyl triazolyl,
wmmmgﬂmmmyl: prtheryhrefered wmﬂmﬁemmpwmﬁ@irf@ﬂmtd@mbse
whsrsinRis-oxetant, %h&éﬁ\t?@/ HP%%%&%% foverelse{a atic r?{t%n of R

preferred are those compoun s of formula L, W tc% opropy :

SiRRHApAEEIB b EROA GBI HiBiraR b%éwwm K thigrak oyl or

OHthieindi§iyl.

Preferred are compounds of formula I, wherein R* is is benzyl, cycloalkyl,
phenyicycloalkyl, adamantyl, phenyl, indolyl, pyrazolyl, pyrrolyl or thiazolyl, wherein
benzyl, cycloalkyl, phenyicycloalicyl, phenyl, indolyl, pyrazolyl, pyrrolyi and thiazolyl 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,
halogen and trifluoromethyl.

Further preferred are those compounds of formula I, wherein R is benzyl,
cyclopropyl, methyl-cyclopropyl, cyclobutyl, phenyleyclopropyl, phenyieyclobutyl,
adamantyl, phenyl, indolyl, pyrazolyl, pyrrolyl or thiazolyl, wherein benzyl, cyciopropyl,
phenylcyclopropyl, phenylcyclobutyl, phenyl, indolyl, pyrazolyl, pyrrolyl and thiazolyl are
optionally substituted with one to three substituents independently selected from alkyl,
cycloalkyl, alkoxy, halogen, trifiuormethyl, trifinoromethoxy, benzyl, phenyl and phenyt



wherein phenylcyclopropyl, phenylcyclobutyl, phenyl, indolyl, pyrazolyl

and thiazolyl are 15 optionally substituted with one to three substituents

independently selected from alkyl, alkoxy, halogen, trifluormethyl, phenyl
wandephesyl substituted with one to three substituents indepenaeritygeisss

selected from alkyl, halogen and trifluoromethyl. Other preferred

compounds according to formula | are those, wherein R2 is cycloalkyl.

Rertiduiad wiphefecrediare thbge wom podupdsdehformstact drergkylR2isge2hind

GY SR aRMkfrurther preferred are compounds of formula 1, wherein R1 is

cycloalkyl, preferably cyclopropyl. Preferred are compounds of formula I,

where, W|th h toms.C' and bto which. they

gl e S e

Recprging sy fauy tB%‘c@srma R asev@leﬁ@%} @aww@wwm@wom@
5  REIBIERROO61063535 i 0Fihrbsyipréferadase worIpautidsieh it

ORI e Rapleasiial MG SARAR AR %’f‘x@ofﬁ% Ry et

are att orm R5 'R ave the following formula R

ZE e@ac}gm#y selgc@%&_q@gxﬁy& é.}koxy, hvdroxy, halogen, tnﬂuormethyi phenyl and

phenyl substituted with one to three substituents independently selected from alkyl,
halogen and trifluoromethyi.

10 Further preferred are those compounds of formula I, wherein R* is oxetan yior
oxetanyi substituted with alkyl.

Particularly preferred are those compounds of formula I, wherein R” is cyclopropyl,
phenylcyclopropyl, phenyicyclobutyl, adamantyl, phenyl, indolyl, pyrazolyl or thiazoiyl,
wherein phenylcyclopropyl, phenylcyclobutyl, phenyl, indolyl, pyrazolyl and thiazolyl are

15 optionally substituted with one to three substituents independently selected from alkyl,
alkoxy, halogen, trifluormethyl, phenyl and phenyl substituted with one to three

substituents independently selected from alkyl, halogen and triflucromethyi.

Other preferred compounds according to formula I are those, wherein R is
cycloalkyl. Particularly preferred are those compounds of formula [, wherein R2 is

20 cyclopropyl.

Further preferred are compounds of formula I, wherein R’ is cycloalkyl, preferably

cyclopropyl.

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

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

5 6 R RS
F: b b g
R C C R
;:{7 éa éa R?

¥ ¥

Ax {zz {3




Also preferred are compounds of formula |, wherein R1 and R2 together
with the carbon atoms Ca and Cb to which they are attached form R6 R
Cb R 1 Ca have the following formulaR R6RR7Cb/RC~N41Y,lo

wohs b, Breferred are compounds of formula I, wherein RJP@‘?%I@@OG/OG}S};:;
together with the carbon atoms Cagand Cb to which they are attached

form RR6 Cb 7 1a R C have the following formula WO 2007/003521
PCTIERRAOGRG3RIBrd LRd Bmi R Rl B&&%W&H&ﬁ?&@é&ﬁﬁggﬁth the

are_.compounds of fé}gmula [, wherein R' and R2 together with the™ car

SEERRE BB EBAS whigH R Sitiadied fh R5 Rs7tCb R

RS

& Cb
*QQ .
R L

have the following formula
R
RR 4
R’ & iN
SNT (la)

Also preferred are compounds of formula I, wherein R' and R? together with the
carbon atoms C* and C° to which they are attached form

5 BY

have the following formula

RS =X R’
- b 84
R ¢
CQN,N

Preferred are compounds of formula I, wherein R! and R? together with the carbon
atoms C* and C” to which they are attached form

10 (1)

have the following formula



Ca 5 have the following formulaRSR R6 R4 Cb R7lal C~ N ((d}
Further preferred are compounds of formula 1, wherein R' and R2
together with the carbon atoms Ca and Cb to which they are attached
w8t {10 have the following formula R3 4 -I R Ca _N N-fekFurhsE -
preferred are compounds of formulg |, wherein R' and R2 form together
with the carbon atoms Ca and C' to which they are attached WO
2007/003521 PCT/EP2006/063533 12 GGb Ca have the following formula
re compounds of formula 1,
e cBbon atoms Ca and Cb to

(ic)

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

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

5 have the following formula

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

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

10 have the following formula

~N (Ie)

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



R N~N (fg) Also preferred are compounds according to formula I, wherein
R'and R2 form 10 together with the carbon atoms Ca and Cb to which
they are attached Cb a C have the following formula WO 2007/003521

wBeobHpiEZ006/063533 13 R b'R4 N N (ih) Preferred aregzampomads:ofs
formula I, wherein R" and R2 form together with the carbon atoms C' and
Cb to which they are attached Cb C Ca 5 have the following formula R3
Cbe R4 180-NVN (ii} Particularly preferred are the compounds of formula
I, wherein R1 and R2 together with th rbon atoms Ca and Cb to which
they are attached form R6 R5 R5 b R@ b R7{Ca7CaR7CeCbCb

a

Cb CCb CaCacCacCOf
Cb/
i

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

have the following formula

(i)
5  with the carbon atoms C* and C° to which they are attached
ob
&e
have the following formula

;@*r

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

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

cb
i
@

have the foliowing formula



10 Preferred are chiral compounds of formula I. Preferred are those
compounds of formula I, wherein R1 and R2 together with the carbon
atoms Ca and Cb to which they are attached form WO 2007/003521
WEOTIER2606/063533 14 H CH3 HH 8888 Cb Cb Cb Cocrr@adisssss
Ca CH3 H H H wherein the carbok atom of the 1 position is of the R
configuration and the carbon atom of the 8 position is of the S
configuration. Further preferred are fgbse compounds of formula |,
wherein R' and R2 together 5 with the carpan atoms C' and Cb to which
they are attached form H Ig a‘ the carbon atom of the |
|ICtha

position is of the S configu r;;d the carbon atom of the 8 position is
of the R configuration. Part red are m@se compounds of
formula I, wherein R' and R2 together 10 with the carbon atoms C' and

Cb to which they are attached form CH3 H 08 b aC Cb Gb Cb CCacCa
or CaPreiarer 3% Fownersis tidaabled. arbercsr Mand Fodiontagelofrinélisthe
caniguratiarCansitie warhen atomroithe;&position is of the R
configuration. Further particularly preferred are those compounds of
formula I, wherein Rr and R2 15 together with the carbon atoms C' and

Cb to which they are attached form 87/003521
PCT/EP2006/063533 o

5 have the following formula

3

R

Rli

Cbﬁt\r

g9
SN (i)

Particularly preferred are the compounds of formula I, wherein R'and R? together

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

&R ¢
¢ e ¢ o (0
c* ¢ c* c
10 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



15 H Ga C H wherein the carbon atom of the | position are of the R
configuration and the carbon atom of the 8 position is of the S
configuration. Further particularly preferred are the compounds according
wio Jarnoudast, wherein Rl 5 and R2 together with the carbonies fsassl;
Cb to which they are attached form4 =g Cb CH3 According to the above
formula the carbon atom of the 1 position is of the S configuration and the
carbon atom of the 8 position js, of the R conjguration. Anotherparticular
preferred aspectgf the preser ifvention arefthe compounds

rand R2tggether with th atoms
éhed foryr | Y Aggording to the above
P3sition'is\pfthd S configuragioroand the
10f the R confguration. 15 Pref rled are the

compounds of fdrfla |, whergin R5, R6 anéHR? are independently
selected from hydrogen or alkyl. Particularly preferred are those, wherein

B@mﬁﬁn @ch%@rgmﬁygregaeﬂ WQO%QQZ@QQ%{% AEEHZQIPQ%%%%O% atom

mples of preferred compounds of formula (1

(3@ Pfsi"io.ptisﬁrtrlrf’emggfgarﬂ%‘fhyl l-phenyl-IH- pyrazol -4-yl)-3,4-diaza-

tricyclo[6.2.1.02'7] undeca-2(7),3,5-triene; 2.

(1S, 8RR TERer ArplarFeh ath e mRassth effgp Aty BB @ineR” and R together
5 dianatiicyeln]d Ack02 TiuadEeaTohR{rieneidhed form

(1S,8R)-1,11,11-Trimethyl-5-(1-phenyl-5-trifluoromethyl-IH-pyrazol-4-yl)-3,

4-

wherein the carbon atom of the 1 position is of the S configuration and the carbon atom of
the § position is of the R configuration.

Particularly preferred are those compounds of formula I, wherein R' and R? together
10 with the carbon atoms C* and C° to which they are attached form

g CHy : .
78 -::8 —8 : 8
A ¢ o« ({9
2 ia ' a
C o2 C C
é ! ¥ - 1 ’ = 1 é 1 ’
CH, H H H

wherein the carbon atom of the 1 position are of the S configuration and the carbon atom
of the § position is of the R configuration,

Further particularly preferred are those compounds of formula L, wherein R! and R®
15 together with the carbon atoms C* and C” to which they are attached form
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15

diaza-tricyclo [ 6.2.1..02"] undeca-2(7),3,5-triene; 4.
(1S,8R)-5-Adamantan-I-yl-1,11,11-trimethyl-3,4-diaza-tricyclo[6.21.02'7]un
deca- 2,4.6-triene; 10 5.

wLB8RY35{2-(3-Chloro-phenyl)-thiazol-4-yl]-1,11,11-trimetlryleZBzoieress33

tricyclo[ 6.2.1.02'7] un deca-2,4,6-tfiene; 6.
(IR,8S)-5-(2-Chloro-phenyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.02'7]
undeca- 2,4,6-triene; 7. H
(1S,8R)-1,11,11-Trimethyl-5-phenyl-33 dlaza -tricyclo[6.2.1.02'7Jundeca-2
,4,6- 15 triene; 8. cP
(1R,8S)-1,11,11-Trimethyl-5-phenyl-3,4-cdiaza-tricyclo[62.1.02-7]undeca-2,
4,6- triene; 9. (IR,8S)-1,11,11-Trimethy{-5-(2-trifluoromethyl-phenyl)-3,4-
diazatricyclo [ 6.2.1.02'7] undeca-2,4,8-triene; 20 10.
(1R,8S)-1,11,11-Trimethyl-5-(4-trifluoromethy], phenyl)-3,4-
diazatricyclo[6.2.1.02'7] undeca-2,4,6-triene; 11.

(TRsroiR)L (&Jbﬂjb%@*ﬁﬁéﬁ%lpﬁm W%@B@@é@f@lﬂﬂ%dﬁ@ pagbgp-atom
Huhd@grsitich Gststrhe S12n fE&:8R)r5-[1-(4-Chloro-phenyl)-5-trifluorometh
yl-IH-pyrazol-4-yl]-1,11.,11- 25 trimethyl- 3,4- diaza-tricyclo [ 6.2. 1.(2'7]
unde%z%ﬁr tm@ar%re%e%&&}-én@&Hiﬁ&@%@@y&-&nlgk@%ﬁﬂmaeﬂwkmm R

A B et S e o alinn e i e Sy e avachod fopmy o

4- diaza-tricyclo[6.2.1.02'7] undeca- 2 4 6-triene; 30 15. (1R,8S)-5-[
I-(4-Chloro-phenyl)-5-trifluoromethyl -IH- pyfézol-4-yl]-1,11,11-
trimethyl-3,4-diaza-tricyclo[ 6.2.1.02'7] und 7 4,6-triene; 16.
(IR,8S)-1,11,11-Trimethyl-5-(5-meth y H-pyrazol-4-yl)-3,4-diaza-
tricyclo[ 6.2.1.02'7] undeca-2,4,6-triene; ( IQ§8R) 5- (2,4- Dill u oro
-phenyl) - 1, 11, 11 - trim ethyl- 3,4- diaza-
trieyclo[6.2.1.02'7]undeca-2,4,6-triene; WO&QO7/003521

PCr/EP2006/063533 17 18.
(1S,8R)-5-(2-Fluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.02'7]
vadenhn Pid 16 duibme; formula the carbon atom of the 1 position is of the S configuration

and the carbon atom of the 8 position 1s of the R coniguration.

Another particular preferred aspect of the present invention are the compounds
according to formula I, wherein R' and R” together with the carbon atoms C* and C° to

which they are attached form

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

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

Preferred are the compounds of formula I, wherein R, 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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19. (1S,8R)-5-(2,5-Difluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.02'7] un deca-2,4,6-triene; 5 20.
(1S,8R)-1,11,11-Trimethyl-5-(1-phenyl-5-propyl-IH-pyrazol-4-yl)-3,4-

woliagainipgelo[6.2.1.02'7] undeca-2(7),3,5-triene; 21. PCT/EP2006/063533

(1S,8R)-1,11,11-Trimethyl-5-(1-methyl-1H-indol-3-yl)-3,4-diaza-
tricyclo[6.2.1..02'7] undeca-2(7),3,5-triene; 22. (1 S,8R)-5-[

]-(4-Chigreppbenyhepetopiopyinlid ds Folriiimethyk3, 4-diaza- 10
tricyelo[6.2.1.02"] undeca-2,4,6-triene; 23. (1S,8R)-5-[

1-(4-Ghtaserpheny) eyslabutl . ﬂiétﬂ}ftf'ml-ﬁﬁpm AigYSl9_giaza-

[6.2.1,Q2'7 4,6-tri

5 ARG Sl LB B Eholine: 25

3-(1-RA&8R-3- trifluoFomethyIH 2pyifmotatngl 5l 88yte Gdhydro-cinnoline;
15 26@%{%&@@@9!‘9(}3?}@@3&@%@@@gw&l%ﬁ 7,8-tetrahydro-cinnoline;

S
pyndaiz%twc@lf[wh ordssrsyAy. smromethw-

litl-py ra 8GRyl sBaf S:Orke trghy dnor Dli-ieyalohe ptal &L nviidagin £ 2830 deca-
3-[I- ( A{%oro henyl)-cyclopropyl]-6,7,8,9-tetrahydro-5H- cyclo h ep t a[ c]

p yridazi n'e; 31. 3-[ 1-(4-Chloro-phenyl)-cyclobutyl]
,7,885Rvahyarc-Silesrcriteaptathipseidhzie; 123 1 -trimethyl-3.4-diaza-

3-(5-Rlaeumpsifleotpmethybalemd)d, 7,8,9-tetrahydro-5H cyclohepta[c]

r|d 27
?%/4 F ?r%sglge% %}{%f uorc}[lr%elﬂ%ylﬂllhub%/nrea%g}- A Iclols-2. 1.0 Jundeca-
trimethsfifatuearazatricyclo[6.2.1.02'7] undeca-2(7),3,5-triene; 34.

(1S, 8RISBHOYCIapronylnletil 13- phmsthylufliazesbiyiol 672 14 R Aundec
a- 2(71):*1 trlene 35. 3,4-Dicyclopropyl-6-(5-methyl- I-phenyl-
IH pyraz lzﬁ/ Iﬁ/rldazme 30 36.

34- D&%&br b T RGrRRapY bt pyersieling: 97 nfigea-2.4.6-

(4-Chiasnegphenyl) cyclopropyl] 3,4-dicyclopropyl-pyridazine; 38.

R S s E U

tncycl%‘f’@a’?"{ﬁ?{ﬁ %ﬁ@e&ﬁ"f@?}"@ 44rigisae:3s 40. (1

3SR, SRE)&S2- Trifluardimetipy b ahenyih-3 dhrdiazadiayalof2.1.02'7Jundeca
diazatricyclo[6.2.1.07 lundeca-2.4,6- triene;

11.  (1S.8R)-3-(4-Fluoro-phenyh)-1,11,11-irimethyi-3.4-diaza-tricyclo{ 6.2.1.0?"7] undeca-
2.4, 6-triene;

12, (18,8R)-5-[1-(4-Chioro-phenyl)-5-trifivoromethyi- 1H-pyrazol-4-ylj-1,11,11-
trimethyi-3,4-diaza-tricyclo[ 6.2.1.0% Jundeca-2.4.6-triene;

13.  (18,8R)-5-(2-Chloro-phenyl)-1,11,11-trimethyi-3,4-diaza-tricyclo[6.2.1.0% Jundeca-
2.4.6-triene;

4. (IR.85)-1,11,11-Trimethyl-5-(1-phenyl-5-trifinoromethyl- 1H-pyrazol-4-yl}-3 4-
diaza—tricycio{6.2.1.02’?}undccamz,é‘,émtriene;

15, (1R.85)-5-[ 1-(4-Chloro-phenyl)-5-tritiuoromethyi- 1H-pyrazol-4-y1}-1,11,11-
trimethy!-3 4-diaza-tricycio[ 6.2.1.0° Jundeca-2,4,6-triene;

16, (IR,8S)-1,11,11-Trimethyl-5-(5-methyl-1-phenyl- 1H-pyrazol-4-y1)-3 4-diaza-
i;ricyclo[ﬁ.z.1.(}2’7}undeca—z,4,6~triene;

17. (15,8R)-5-(2,4-Difluoro-phenyi)-1,11,11-trimethyl-3.4-diaza-
tricyclo[ 6.2.1.0% Jundeca-2,4,6-triene;
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2(7),3,5-triene; WO 2007/003521 PCT/EP2006/063533 18 41.
3-(2-Trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-cyclooctajc]
pyridazine; 42.

wl$Bi88)35(3-Fluoro-2-trifluoromethyl-phenyl)-1,11, 1 1-trimedyke 8240 6liRz 3

tricyclo[ 6.2.1.02"] undeca-2,4,6-triehe; 43. 3-(3-Flu
oro-2-trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-SH- 5

agclokieheR{clpyritagine phdnytl- SR,8RG)refh yi-3,4-diaza-tricyclo[ 6.2.1.07 Jundeca-

1-(4-FHugrephenyl)-5-trifluorometh yl-IH-pyrazol-4-yl]-3,4-diaza-
trieyeggigz.l.oé'] undeca-2,4,6-triene; 45. .

(SR BRERSS S A-Bifusre-Pranin i b diiimeti) déeiszar 02
undeceicohBiene’ ubBieca-2.4.6-triene;

B8R, 8RIRS-(AF14OrARRE VA Srliadas tHaVRIPI®1 2, 1020 /AW 5 4-

deca-2,4,6-triene;, 10 47, )

(ISR, SREEYAWE o412 SE ARty - BIRB Ry 1)-3,4-diaza-

RicycIOBAR L 0D 7 iFdeet; 8- 6L tnietiey 481 -8 (@1 TFflickérdithyl- | H -p

yrazolut¥l 62,0078 thalQ-hexahydigy.cycloo cta [ c] p yrid azin e; 49.
{ephog 2 rioanei Bl s o a0 Ieade 19 .

oro-phengipl®,8, 78 dunddreRakydrioneyclooctalc] pyridazine; 51.

@%,8@%)8%1(fﬂ\@1mz%ﬁlﬂgﬁ?{%%¥butﬂl}—[1,1I,ll-trimethyl—BsA—diazam

-phenyl)- -timethyl-3,4-diaza- tricyclo

Do B B T e S Moty

126herdyAiamintrol-4y):6 3 8 9atatuhyaneSH: 20

?5} | %@Q@E&ﬁ%ﬂiﬁ%@;ﬁﬁcmy} ltigl-pyrazo 1~4-)~ yi) - 15,6 ,7,18~t tt_:trahtydrloémfia oline;

,8R)-5-(4-Eluoro-2-trifluorgmethyl-phenyl)-1,11,11-trimethyl-3,4-diaza-

e P B i . eans o o e

{2, Shiftitofer premiyrel F @dotatrdhydid-Siteyeishestaiclipyridazine; 55.

34, 1-GhElrammpbanyhy efpromeidx b a30lcdcheptal clpyridazine;

-6.7 839_

, e ro-5H- 25 cycloheptalclpyridazine; 56, .. _ _

N T S e S R R Sl Bhergalyao-s6-
57. 3¢xbispralpneEniire 7 8,9-tetrahydro-5H-cycloheptalc] pyridazine;
38. 3-[1-(4-Chloro-phenyl)-cyclopropyl]-6,7,8,9-tetrahydro-SH-
(1S,8R)-1,11.11-Trimethyl-5-(3-trifluoromethyl-IH-pyrazol-4-yl)-3,4-diaza-
trieyeﬁgf%.}fqt. ﬁ]f zhc?denb%’ZA,G-triene; 30 59. 3-[

BY4-ChidroHpiPEgRMFBg 6B B Bo1 i bMpy dF-cycloheptal lpyridazine:

32, 3-(5-Fuoro-2-trifluoromethyi-phenyl)-6,7.8,9-tetrah vdro-5H-
cycloheptal clpyridazine;

33, (1S.8R)-5-[1-(4-Fluoro-phenyl)-5-trifluoromethyi- 1H-pyrazol-4-yi}-1,11,11-
trimethyi-3 4-diazatricyclo{6.2.1.0° Jundeca-2(7).3,5-triene;

34, (1S.8R)-S-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-phenyi-1H-pyrazol-4-vh)-3.4-diaza-
tricyclo[6.2.1.0° Jundeca-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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cycloocta[c]pyridazine; 60. (1 S, 8R) - 5- (5 - Butoxy- |I-methyl-
1H-pyrazol-4-yl)-1,11,11-trim ethyl- 3,4-diaza- tricyclo [ 6.2.1.02"] un
deca-2,4,6-triene; 61. 3- (1 - Phen yl- 5-prop yl-

whsiaagl4-y1)-6,7,8,9-tetrahydro-5H- 35 cyclohepta[c]pyri So %ﬁmgﬂs
1-(4- Chloro-phenyl)-cyclobutyl] -548,7,8,9,10-hexahydro-cyc oocta[0

pyridazine; WO 2007/003521 PCTIEP2006/063533 19 63.

3.4-Dicysl ks I I Y

A Fg.:yz: @gf@@ybﬁ&wh%ﬂﬁgneﬁ%v;gﬁﬁ%ﬁﬁ% A}&%&%& B6tic@%ne;
cyélo %g[ pr# g‘ﬁ’ﬂ %150%1?2{‘-‘1@[8&‘??@ %ﬁg&}myi‘?’ 4-diaza-
|H-pyregeslid D607 B%@detaa?n%/dfm&d 5 cyclohepta[c]pyrldazme Further

exampl m@;@f@&mg%m@gn rEndag(
1-(4-Flu g?rg ! forg -D- trlfluoromﬁyl%%ﬁ%ﬁ%ﬁ 5,6,7,8,9,10-

hexah?/’ (ﬁzﬁ??tdazm c; 10 67.

@5R @ﬁ%&!ﬁwﬁu%@mﬁmbmﬁﬂeﬂawmm% A-tikparazol-4-vl}-3,4-diaza-
triCka@{@&&f@O&?@?ﬂnﬂﬁ%ﬁzﬁé frieqs; 68.

undecﬁgﬁ' -m i?‘g r%%w‘-"%bdfp It%zy tglﬁy&l g-t%mg'vgz 7]2 1.0% Tjundf:cat 2,4.6-triene;
@SR @ﬁ%ﬁ@lfﬁ-ﬁﬁﬂ@@tﬁﬂﬂbﬂbﬁ}éﬁ&ﬂ%@ﬁ)ﬂ)@mlazéun deca-2,4,6-triene;
ity ClaRBAH 2 Thungdesa2d B FinenlPpfnyl)-3 4- diaza-

(1SR SESg%Egégeﬂyg d’s trlg%og methyl IH- pyrazol -4-yl)-3,4-diaza-

tricyclo eca-Z,4,6- rlene 71.
@S, 8k -%Raﬁe?ﬂemﬁm déﬁmmﬁéﬁyﬁ)sﬂ)ﬂ%&ﬁﬁ%ﬂm@m@mza-
tricyclaifodtalApilidadaen-2,4,6-triene; 72.

A RSN ERDEIN 56,99 R raaRyers 20
cycloocta[c|pyridazine;
3-(5- %Bﬁﬂﬁ]ﬂﬁﬁ%ﬁﬁ‘&hyl phenyl)-5,6,7,8,9,10-hexahydro- cycloocta[c]

erdaz(aal‘ﬂdro -phenyl)-5,6,7,8,9,10-hexahydro-cyclooctaf cipyridazine;

g mc@i(ﬁ%iscf%gi% Ao O PRI T MBI 3 e

(1.S,8FE: 5@141&0 aslefitndchE-piesyl)-1,11,11-trimethyl-3,4-diaza-

tFiLy Cb6-24:BR-1} pindscd 12, fyEaitiengl)-6,7,8,5- tetran ydro- SH-
cycl.ehepta[c}pyﬁdazine;

53.  (18.8R}-5-(4-Fiuoro-2-trifluoromethyl-phenyl)-1,11,11-trimethyl- 3,4-diaza-
tricyclo[6.2.1.0" Jundeca-2.4,6-triene;

4. 3-(2,5-Difluoro-phenyl)-6,7,8,9-tetrahydro- SH-cycloheptal c]pyridazine;

55, 3-{1-(4-Fluoro-phenyl)- S-trifiuoromethyl- IH-pyrazol-4-y1]-6,7,8,9-tetrahydro- SH-
cycloheptafclpyridazine;

56.  3-(24-Difluoro-phenyl)-6,7,8,9-tetrahydro- 5H-cycloheptal ¢} pyridazine;

57.  3-(2-Fluoro-phenyl)-6,7.8,9-tetrah ydro- SH-cycloheptal ] pyridazine;

58.  (1S8R)-1,11,11-Trimethyl-5-(3-trifluoromethyl- 1H-pyrazol-4-y1)-3,4-diaza-
tricyclo[6.2.1 .{}2'7} undeca-2,4,6-triene:

59.  3-[1-(4-Chloro-phenyl}-cyclopropyll-5,6,7,8.9,10-hexahydro-
eyclooctalclpyridazine;

60.  (1S5,8R)-5-(5-Butoxy-1-methyl-1H-pyrazol-4-yl)- 1,11,11-trimethyl-3,4-diaza-
‘zricyclo[(i.z.1.02’7]undeca~2,4,6-triene;

61.  3-(1-Phenyl-5-propyl-1H-pyrazol-4-vi)-6,7,8,9-tetrahydro- 5H-
cycloheptaiclpyridazine;

62. 3] 1-(4~Chloro-phenyl)—cyclobutyi} -5,6,7,8,9,10-hexahydro-cyclooctal clpyridazine;
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76. 3-Cyclopropyl-5,6,7,8,9,10-hexahydro-cycloocta[c]pyridazine; 77.
3-(5-Chloro-2-trifluoromethyl-phenyl)-5,6,7,8,9,10-hexahydro- cyclo octa|c]
pyridazine; 30 78.

wil S B8RS 5-(2-Chloro-4-fluoro-phenyl)-3,4-diaza-tricyclo[ 6 R ikludss

ca- 2(7),3,5-triene; 79. 19

(ISR,8RS)-5-(5-Chloro-2-trifluoromethyl-phenyl)-3,4-diaza- tricyclo[

62.1.82 Thitietlecap2](-0) 3 pHeens-Bopyl- 1H-pyrazol-4-yl)-pyridazine;

(3R, %@Mé&%@%&%@ﬂlﬁ%@%# &@ﬁgﬂ%'o{fﬁ -2.1.02'7]un
7/003521 PCT/EP

deca- 2(7) 3,5-triene; WO 006/063533 20 81.
3-(1-PRERDEE a@ﬁﬂmﬂ?ﬁ%ﬁf’i H-pyrazol-4-yl)-5,6,7,8,9,10-hexahydro-
@/clo odtal- M@Widﬁmdb,o&ﬁnethyi— 1H-pyrazol-4-y1)-6,7,8.9-tetrahydro-5H-

(IS, 8R) %Jca HM@% (4-methyl-2-phenyl-thiazol-5-yl)-3,4-diaza-
trlcyclo[ undeca 2,4,6-triene; 5 83.

3-(4-Methyl -2-phenyl-thiazol-5-yl)-5,6,7,8,9,10-hexahydro-cycloocta[c]pyri
dazine; 84.

(1SRUSHRE)cEApRIRRhBIG/eHIRE FyMaoudioEiaraytdie 2% .02'7Jundeca-2,4,
6-triene; 85.

(SR, 8RE)-G-dlToigtB e diazarifeysiofeinit 07 Tivdeéadd 467188 HE: 86.
(1S, 8Ri&cliyMethRisahrmyitidatihd 1-trimethyl-3,4-diaza- tricyclo |

1.0 e 6-triene;.10 87
(Fé 8R)%ﬁf¥%‘§g 1§a}r13125%¥|‘yf%8rl yP?T%hgzé’ 1%nc lcllo[% %“YBOZ "7lundeca-2,
4,6~ trighieyBg 63-120N lorhdszep-pHeniF®:6,7,8,9,10-hexahydro-cyclooeta] c]
mgidazingg, §8%)- 5-Cyclopropyi-3,4-diaza-tricyclof 6.2.1.0% Jundeca-2,4,6-triene;

2 M I -te ah dro 5 p yridazine; 90.
3 % Toei %Eg%rktrgﬁ% ro% cyc 5[&pyr?ip§iﬁr{1§m%%
3-(4- CHF@‘FWQI%M M@Wﬁ)—%f@?’?‘f@@em -hexahydro- cycloocta[c]pyrldazh
lerp, 32 Grir-gRsioro: RanatykphnybohaiBO ety Shi-eyclahaptalc]
pyridazjne. -9 e ,
(1s, 8R)£TE A gﬁh%org 2] 1rlnéit C?%I’)ﬁ\gr%miﬁ/ll?)ﬂ&’,4-diaza—tricyc|o[6.2.1.02'7]undeca
72(7) 3{@& }Té (@4 hloro-4-fluoro-phenyl)-1,11,11-trimethyl-3 4-diaza-

(1S,8R}ricykidjd - Tn%ﬁpiﬁwécﬁﬁhm&ﬁhm»m -pyrrol-2-yl)-3,4-diaza- 20

Itﬂggfllr(r)c% é %ﬁoé,%],%fg‘?grg E)‘?ét{ yc?c%oﬁ]tgé?%yn %léo 96.

3-(1- M@Fﬁ&ﬂ%ﬁa BISREE6,7,8,0- tetrahydro -5H-cyclohepta[c]pyridazine;
73. 3-(5-Fluoro-2-triffuoromethyl-phenyl)-5,6,7,8,9,10-hexah ydro-
cyclooctac]pyridazine;

74. {1S,8R})-5-(2-Chloro-4-fluoro-5-methoxy-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2. 1.0% Jundeca-2.4,6-triene;

75. (15,8R)-5-(2-Chioro-4,5-difluorc-phenyl)- 1,11,11-irimethyl-3,4-diaza-
tricyclol6.2. 1.(}2'7} undeca-2,4,6-triene;

76.  3-Cyclopropyl-5,6,7.8,9,10-hexahydro-cyclooctafcjpyridazine;

71, 3-(5-Chloro-2-trifluoromethyi-phenyl)-5,6,7,8,9,10-hexah ydro-
cyclooctalcjpyridazing;

78.  (1SR,8RS)-5-(2-Chloro-4-fluoro-phenyl)-3,4-diaza-tricyciof 6.2.1.0% Jundeca-
2{7),3,5-triene;

79. (15R,8RS})-5-(5-Chloro-2-trifiuoromethyl-phenyl)-3,4-diaza-
tricyclo[6.2.1.07 Jundeca-2(7),3,5-triene;

80. (1SR,8RS)-5-(2-Chioro-4,5-difluoro-phenyl)-3,4-diaza-tricyclof 6.2. 1.0 Jundeca-
2(7),3,5-triene;
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97.
(1SR,8RS)-5-(1-Methy]-1H-pyrrol-2-yl)-3,4-diaza-tricyclo[6.2.1.02'7)undec
a-2,4,6- triene; 25 98.

wé S8RhRa4-Chioro-2-methyl-phenyl)-1,11,11-trimethyl-3, 484828500 663533
tricyclo[6.2.1.02'7) undeca-2(7),3,%driene; 99.

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

180.  3-(1-Phenyl-5-wrifluoromethyl- 1H-pyrazol-4-yl)-5,6,7,8,9,10-hexahydro-
(1SR, SR%}S ﬁnFllﬁr?o -2- methyl phenyl)-3,4- dlaza trlcyclo[6 2.1. 6,2 "7Tlunde

ca-2(7), ) 6 6-Dimethyl-3-(5-methyl-
| $henyi1B8BYrhi bl 4-Jrjretrlifydrosic obpehtdiiviobyridaditelian.
(1S 8R)r&@oﬁmr@?}mﬂ&@>§5{mm&yﬂé -1,11,11-trimethyl-3,4-diaza-

ycl 7] n -tgle )
( § u% cf))j at%?&/g eni%qé’g’cpé exth 4075, ]fgf{@wf]ﬂrﬁ%?mm’
ta- 35( B ?e?réﬁv@@f@ewpmgﬁza@mmd@@@sh Burpiecpe 4. 6-triene;
&6- Dmeﬁmﬂ&&;{&’ﬂmwp m&aﬁa@ﬁ&@w (20t @FTyaraedids 4 6-triene;

| .
géé %FF){Q)(QS %])D L:tc?%é-f -meth %‘L nyI 1 Mnﬂ tr|?1"1efhy‘1i %z‘zl diaza-
tricyclof6 @it} @ndé&é‘:%ﬁ( Hoeigfe; 5 106. 3-(2-Chloro-phen

YE)-6,6-dis)eRiwi: 6, - D"hym\mhﬁﬁﬁy%%ﬂ%aifdmyﬁﬂ?am 2107 undeca-2.4,6-
3-(2,4- 'Pz’fcéHQro phenyl)-6,6-dimethyl-6,7-dihydro-5H-cyclopen ta[C]

pyridazine; 108
LR T o T

tﬂ@yCIOE[ E2Me0dx{-pheddca; 7R 4; Butiene)-F0B cycloheptal clpyridazine;
(6 8k GotarsBuaiiflposmelivbihesagolidaglcl 11,11 timethyl

3,4- 10 diaza-tricyclo[6.2 7]undeca-2, tr ene;

(15R, 8RS Qf?fr%]méﬁ%mw -Siehi: @Aha@%adfﬁm'@f@iztﬁwrﬂﬁm
€a- 2,4;6it0bivep 2 ihefh 8; 80 $1)14,718 Frrémaiilaeb5E - cyclohepta clpyridazine;

Weth}’lﬁﬂoﬁ’f@%ﬁﬁr&é‘? e IR 824107 Hupd6cas 2. 0 igne:
(1S 8R53(f)13151‘f’“6ﬂ‘?methyl 5-(2-trifluoromethoxy-phenyl)-3.4-diaza-
B¢y clo[6 SBR).02 7]itrTemad2yd B triendyE-1 B -pyrrol-2-y1)-3 4-diaza-

(1S,8R)Rs ;&g&tﬁp@yfﬁm&@ilzﬂ@m@zol -4-yl)-1.11,11-trimethyl-3,4-diaz

a9 trlcy%Io .2.1.02'7] undeca-2,4,6-triene
5 {1-Methyi- 15-pyrrol-2-y1)-5,6,7.8, 9 10-hexahydro-cyciooctac]pyridazine;

96.  3-(1-Methyl-1H-pyrrol-2-y1)-6,7,8,9-tetran ydro- SH-cycloheptal ¢ 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. (15,8R)-5-(4-Chloro-2-methyl-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[ 6.2.1.0% Jundeca-2(7),3,5-triene;

99. 3-(1-Methyl-cyclopropyl)-5.6,7.8,9,10-hexahydro-cyclooctal cjpyridazine;

100.  (1SR,8RS)-5-(4-Fluoro-2-methyl-phenyl)-3,4-diaza-iricyclo]6.2.1.0% Jundeca-2(7),3,5-
triene;

101.  6,6-Dimethyl-3-(5-methyl- 1-phenyl- IH-pyrazol-4-y1)-6,7-dihydro-SH-
cyclopental cipyridazine;

102, (15,8R)-5-(5-Finoro-2-methoxy-phenyi)- 1,11,11-trimethyl-3,4-diaza-
tricyclof6.2.1.0° Jundeca-2,4,6-trienc;

103.  (1SR.8RS)-5-(5-Fluoro-2-methoxy-phenyl)-3,4-diaza-tricyclof 6.2.1.0%" Jundeca-
2.4,6-trienc;
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114. (1SR,8RS)-5-(1-tert-Butyl-5-methyl-IH-pyrazol-4-yl)-3,4-diaza- 20
tricyclo[6.2.1.02'7]undeca-2,4,6-triene; 115.
6,6-Dimethyl-3-(2-trifluoromethoxy-phenyl)-6,7-dihydro-5H-

woynlopeasafc]pyridazine; 116. 3-(i PCT/EP2006/063533
-tent-Butyl-5-trifluoromethyl-IH-pyrakol-4-yl)-6,6-dimethyl-6,7-dihydro-5H-
cyclopenta[c]pyridazine; 25 117.

(ISR, 8I%$)Mtheﬂ33myﬁﬂaoymlwl‘qpyﬁhﬂdybb‘mwwﬁ~diaza— tricyclo
[ 6.2.1. tﬁzﬂ tglene 118.

8R)-5-(1-tert- Bu I 5-e razol-4-yl)-1.11,11-trimethyl-3,4-
4 m%lr@ﬁe% G AR R e
3-(5- ChW@E&ﬁI&@?@heﬂaw -ptiB A Eigdimethyl-6,7-dihydro-5H- 30
CWOP@EQ[@EME@ ROSH 1@@ %ﬁneih 1-6,7- dlhydm 5H- cicbffntta[c}%miiagmiled
rime i
: trléy(c 4’%@“1 %nﬁﬁ]a%éééi éﬂ’]}% é@p@@ﬁ%ﬁma pyridazine;
50§5 CYLIBERpy - Glﬁwf}%\@lﬁy}HWamhle) 18 pydia a-yticyeidieza- 1
.02'7 ]%ﬁﬁﬁ@za 626}%%@@& 82,4 24en¥(5-Cyclopropyl- I-methyl-1
a;%y %%%1 6 6 d' 'Zﬁgg%}%'h drohg"lli;zéﬁrlgf‘?@t& LSl pyyidazing: a4
(1S,8R)1152€%¢d@9f§121%1}.7[,1‘1nﬂ¢méﬂ4ﬁ-g,m§saza -tricyclo[6.2.1.02'7]undec

a4, 6(IBRISRS)’Lg‘k}Tnﬂuoromethoxy-phenyi) 34-diaza-tricyclof 6.2.1.0% Jundeca-
(ISR,8 clobutyl -3,4-diaza-tricyclo[62.1.02'7]undeca-2,4,6-triene;

125. 3- -tért- tyI -5-methyl- 1H-pyrazol-4-yl)
-616-dirhE¥¥L 6,2 It hyrsrg v 5 -dyorgieritare] pyridaiinet-gzea-
(1S 8R)rdoBeRim@thyhidcpyrazolrinel )-1,11,11-trimethyl-3,4-diaza-

8‘353‘[?*23%{? ﬂr%ﬁgf‘gé‘i? {g% Shdohiehoxy-phenyl)-3.4-diaze-

-5 trlflugﬂﬁl‘ﬁ]éfﬁﬂ 1 pl}f&é%ﬂaﬁ%ﬁﬁr@%aza -tricyclo [6.2.1.02'7]
urdecac 2540risie neelBdRZ8 5-methyl- 1H-pyrazol-4-vl)- 1,11, 1 1-trimethyl- 3,4-diaza-

(1S,8R -trifluor t I IH-pyrazol-4- yI) 1,11,11-trimethyl-3,
4- dIaZElir? ?&%@26?% éql% 43 é%cg ‘2“36 triene; 129,

(1¥8R}- @% TEany -5ty ﬁwﬁ?&éﬂ&@w&lﬁw&ﬁrﬁlﬁﬁyl-
3,4-diazasyitishcio] 72 L7 nadeer4,6-triene;
115.  6,6-Dimethyl-3-(2-trifluoromethoxy-phenyl)-6,7-dihydro-SH-
cyclopental clpyridazinc;
116.  3-(1-tert-Butyl-5-trifluoromethyl- 1H-pyrazol-4-yl}-6,6-dimethyl-6,7-dih ydro-5H-
cyclopentajclpyridazine;
117, (1SR,8RS)-5-(1-teri-Butyl-5-cyclopropyl- 1H-pyrazol-4-yl)-3,4-diaza-
tricyclo[6.2.1.07 Jundeca-2,4,6-triene;
118.  (15,8R)-5-(1-tert-Butyl-5-cyclopropyil- 1H-pyrazol-4-yh-1,11,11-trimethyl-3 4-
diaza-tricycio[6.2.1 OF1
119, 3-(5-Chloro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-5H-
cyciopentalclpyridazing;
120, (18,8R)-5-(5-Cyclopropyl-}-methyi-1H-pyrazol-4-y1)-1,11,11-trimethyl- 3,4-diaza-
U‘icyclo{é.z.1.02'7]undeca~2,4,6-triene;
121, (ISR.8RS)-5-(5-Cwclopropyl-1-methyl- 1H-pyrazoi-4-yl)-3,4-diaza-
tricyclo]6.2.1.0% Jundeca-2,4,6-triene;
122, 3-(5-Cyclopropyl- I-methyl- 1H-pyrazol-4-y1)-6,6-dimethyi-6,7-dihydro-5H-
cyclopental cipyridazine;

undeca-2,4,6-triene;
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130. (1S,8R)-5-(1-Benzyl-3-meth
yl-IH-pyrazol-4-yl)-1,11,11-trimethyl-3,4-diaza- 15
tricyclo[6.2.1.02'7]undeca-2,4,6-triene; 131.

wd SRAMRR)19-Cyclopropyl-6-methyl- 3,4-diaza-tricyclo[6.2. pepmpaaaciosssss

1.02'7jundeca-2,4,6- triene; 132. 23
(1S,8R)-5-Cyclopropyl-1,6,11,11-tetramethyl-3,4-diaza-tricyclo[6.2.1.02'7]

ungecay 2 459-41e98o v yk33 1,1 1-trimethyl- 3 4- diaza-tricyclo{ 6.2. 1.0* Jundeca-2,4,6-
(1S,8R)-5-(1-tert-Butyl-5-phenyl-IH-pyrazol-4-yl)-1,11,11-trimethyl-3,4-diaz
a- trieyc 66'%%.2.1.02'7] und eca- 2,4,6-triene; 134.
(1318RYERERHISrosoheyl)-1 4 Siadtaivyd iRl A diandetnidysofience;
61251027} Lida dR6R: Pifte@WIENS 321 USi8R)slahledth - EHQih yeiro- SH-
ethyl-5- 1%{r)iflu r q;,eth(yaléc clopropyl)-3,4-diaza- 25

tricyelof%'. .f%‘%% naeca- /4,6-triene; 136.

314 FIUdraR Bl erdtimetiyil-g e Ayl BédithdthyiL 6, Finitthore-Sidiaza-
cyelopepialatpyndaFinanda.- £ 4,R88:- 5- Cyclopropyl - 1, 11, 11 - trim

ethyl- 3.4+ diaza- tricyclo [ 6.2, 1.02'7 eca .z2(7),3,5:tri : 30138,
U S e e T b oo 2.
cyclopefitdclpgreisine -0 3ondeg R, 4R 806 (2,5- Dichloro - phenyl) -

3148 diazes $HEYCl0- B2yl 15027 R eeah A A H3 B 45ene11 401 1,1 1-trimethyl-3.4-
(ISR,S%‘%EQ_-t e&ﬁjﬁﬁ{@ybﬂﬁgﬁl{b&%@@@%aétricyclo[6.2.1-02'7]undeca—2(
7 5triene; 141, o ’

,3,5-
328?;5-dﬂc‘%ﬁgﬁoipﬁ%e@%%,%laﬁ%wﬁﬁz%mml%%8‘6@%}[&]3»4-&&3&*
pyrida;i@‘ﬁngﬁ.zo@?@ﬂﬁ:&aé;1?@61582@05/063533 23 142. 3-

é%y??é DR AN SRR IR VA LY FIORRBIRE 4 i
(ISR,8R1§§3”§1-‘(@,3=b@éﬁlb‘?é‘?ﬁ%@ﬁy‘f’ﬁ?ﬂlﬁiaza—tricyclo[6.2.1.
OBJUNdeLERBB) S EwliegnepHdd methyl- 3 4-diaza-tricyclo[6.2.1.0*Tundeca-2.4,6-
(1SR,8RS):2-(2,3-Dichloro-phenyl)-3,4-diaza-tricyclo[6.2.1.02']
undeca-2(7),3,5- 5 triene;

(15 G083 5 RER O bty SR s T nbsauagess
7),3,5- ieparidds.
(B8S)a<rsIapropy- &k SLsirimatng-3.4:0iazalievqIole A Sandes,
& tricyclo[6.2.1.0% Jundeca-2.4.6-triene;
134.  (1S8R)-5-(4-Chloro-benzyl)-1,11,11-trimethyi-3 4-diaza-
tricyclo]6.2.1.0% Tundeca-2.4.6-triene;
135, (1S8R}-1,11,11-Trimethyl-5-(1-triflucromethyl-cyclopropyly-3 4-diaza-
tﬂcyc10£6.2.1.02'7]undeca-2,4,6—triene;
136.  3-(4-Fluoro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro- 5H-
cyctopenta clpyridazine;
137.  (1R88)-5-Cyclopropyl-1,11,11-trimethyi- 3,4-diaza-tricyclo[6.2.1.0% Jundeca
-2(7),3,5-triene;

138, 3-(3-Fluoro-2-uifluoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-5H-
cyclopentaf c]pyridazine;

139.  (1SR,8RS}-5-(2,5-Dichloro-phenyl)-3 4-diaza-tricyclo]6.2.1.0° Jundeca-2(7,3,5-
iriene;

140.  (1SR,8RS)-5-(2,3-Dimethyl-phenyl)-3 4-diaza-tricyclof6.2.1.0% Jundeca-2(7),3,5-
triene;

141, 3-(2,5-Dichloro-phenyl)-6,6-dimethyl-6,7-dihydro-SH-cyciopental ¢ pyridazine;



2(7),3,5-triene and 10 147. _
(IS,8R)-5-Cyelopropyl-8,11,11-trimethyl-3,4diaza-tricyclo[6.2.1.02,7]undec
a- 2(7),3,5-triene. Examples of particularly preferred compounds of

wintmutad)are: (IS,8R)-1,11,11-Trimethyl-5-(5-meth.yl- |.-plaamytz006/063533 -
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IH-pyrazol-4-yl)-3,4-diaza- tricyclo $6.2.1.02'] undeca-2(7),3,5-triene; 15
(1S,8R)-1,11,11-Trimethyl-5-(2-trifluoromethyl-phenyl)-3,4- diazatricyclo |
6221.023] ub-Deced(7)iodri@telimeth vi-6,7-dihydro- SH-cyclopenta[ ¢] pyridazine;

(i%SR)(ﬂsﬁ,% E @ﬁ%ﬂﬁ%é&%@ﬁ% S YIHHOLOMERINS 2.1.0* undeca-2(7).,3.5-

IH- pyrazo -4-y dlaza- tricyclo ['6.2.1.02"] undeca-2(7),3,5-triene;
(1S,8R)F11%, 11 Trlmethyl -5-phen.yl-3,4-diaza-tricyclo[6.2.1.021]

uddecad m&meﬁe@ P@ichloro-phenyl)- 3 4-diaza-tricycio[6.2.1.07 Jundeca-2(7),3,5-
(IS 8R)g2:lz(4-Chloro-phenyl)-5-trifluoromethyl-1H-pyrazol-4-yl]-1,11,11-tri

h. yl ; g% 9@] 2 r@ % t%%sgf f])i\efi]l R %T%ﬁfyé 0162 1.0% Jundeca-2(7).3.5-

dlaza tn‘eqr@ro[G 2.1.02'7 ] undeca-2,4,6- trlene

(143, 8R) 1 (8, FLopapienill 11k ddetiin otivh-Aid, iag3dt/elol6 3 h k4]
undecazzé,l) i%/ 25 trlen ; (1IS,8R)-1,11,11-Trimethyl-5-(1-phenyl-5-propyl- -
a : I

IH-pyr Ecyid alazatrlcyclo[G 2. 1.02'] undeca-2(7),3,5-triene;
(18;8R lﬁm@@m@@m@ﬁeﬁq%ﬂéymqu %@Mﬁrwwﬁe{ﬁﬂ-@ﬁ tiiadeca-
trlcyclo{g@:@ 3]5Qgehyndeca 2,4,6-triene; 30

oo B T2 Bt o

4-Chloro- enyl) cyc opropyl%S} ,6,7,8-tetrahydro-cinnoline; 3-[
‘E%f‘&?ﬂb#& Eﬁwﬁ%ﬁﬁﬁﬂft DRtk aRE oK - diaze-
&(@mmmﬁmmméﬁyn}w@g tetrahydro -5H-cycloheptalc]

; . 43
Fltx(%fég 'El)? g%&ir%%@@%ﬁﬁ% EQJJ&E&QQ%Q@%’J% 243
7

IS5 @@dﬁﬁgé)&nﬁg gﬁ’ &yclohep ta[c] pyridazine;
31(58&?&1@;11121tﬁﬂummﬁeiﬁymmnw=em;&@maﬂyﬂﬁepmoyé}ohemmm-

108, 1.0% 7}undcca 2(7).3,5-triene;

%%z %&%’E%l ro thy%—g' ]f)}il'e}}}tff gnf tcg]gza?)fgc?fé: glcgg?&(sdzcc]é %,g ]tmene
(18 8R)-5-[ 1-(4-Chloro-phenyl)-5-trifinoromethyl-1H-pyrazol-4-y1j-1,11,11- tr;methyi
3 4-diaza-tricyclo[6.2.1.0% Jundeca-2 4,6-triene;
(1S.8R)-5-(2-Chloro-phenyly-1,11,11-trimethyl-3 4- diaza-tricyclo[6.2.1.0* Jundeca-2.4,6-
triene;
(1S,8R)-5-(2-Fluoro-phenyl)-1,11,1 1-trimethyl-3 4-diaza-tricyclo[6.2.1.0% jundeca-2.4,6-
triene;

(15,8R)-1,11,11-Trimethyl-5-(1-phenyi-5-propyl- IH-pyrazol-4-yl)-3.4-
diazatricyclo[6.2.1.0° Jundeca-2(7),3,5-triene;
(1S,8R)-5-[1-{(4-Chloro-phenyl)-cyclopropyli- 1,1 1,11-trimetnyl- 3,4-diaza-
tricyclo[ 6.2.1.0 Jundeca-2,4,6-triene;

(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;
3-[1-{4-Chloro-phenyl}-cyclopropyl}-5.6,7.8-tetrahydro-cinnoling;
3-[1-(4-Chloro-phenyl)-cyclobutyl]-5,6,7 8- tetrah ydro-cinnoline;
3-(2-Trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-SH-cycloheptaiclpyridazine;
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5 triene;
(1SR,8RS)-5-(2-Trifluoromethyl-phenyl)-3,4-diaza-tricyclo[6.2.1.02'7Junde
ca-2(7),3,5- triene;

wor GeFotiseromethyl-phenyl)-5,6,7,8,9,10-hexahydro-cycloogtal sl ons 063533

pyridazine; 3- (3-Fluoro-2-trifluoromethyl-phenyl) -6,7, 8,9-tetrahydro-5H
-cycloh epta[ c] pyridazin e; 10
($$?@R&)&o@ﬂ&ﬁb}#@iﬂﬁlﬁamgﬁj&gﬂtﬁq{ﬁmﬁﬂwyﬁﬂG@Mﬁﬁl@t@w&?oéﬂia
ZaeIig 2 un deca- 2,4,6-triene;

(%CR 8%%(;%9{% uoro-2-trifluoromethyl-phenyl)-3,4-diaza-tricyclo[6.2.1.0
ﬁa—ﬁ@ggg:%’tg%l_?ﬁ@ﬁ@t;hyi«pheny})—6,7, ,9-tetrahydro-5H-cycloheptafc]pyridazine;

(8 8Rucraitpioioniathysphemy)-56 d:2.9:40-hepahy drdteyeteactal ,3.5-
clpyridazine; 15

(1S.8R -5:%4-Fluc_)ro-2-trifluorometh I-phenyl)-1,11,11-trimethyl-3,4-diaza-
tlﬁib%i%%[%. ;i%?ﬁqgﬁ%g@;éﬁl:@qﬂiﬁ%l—d1azamtrlcyclo[6.2.1.0* undeca-2(7},3,5-
3stdaBluoro-2-trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-cyclohepta] c]

PYHSlaZiAG or8RLih vi-phenyl)-5,6.7.8.9,10-hexahydro-cyclooctal cpyridazine:
3-(1-Methyl-5-triflgorpomgt yl-IH-p razol-4-y?§-6,7 ,9-tetr[af]1§)/¥jlgo%lll-l|?’20

CYCS RS Ry eSS RSB st hetbiet coriphtnvl Slgpridazine:
fORTUERE)) RAfe-(4-Fluoro-phenyD)-5-triftucromethyl- 15 -pyrazoi-4-yll-3,4-diaza-
(ASARISGyeREary-2 44.dk:ltimethyl-3,4-diaza-tricyclo[6.2.1.02'7]

AU 13a - 1ri - . . 27
R R ittt iAo g Jundece-
uhéledaiade?),3,5- 25 triene;
?(%EEB&EQIH%GM}&E@HM%%@J)85%@%@,%%@!{‘3— FQae¥S096 R af c)pyridazine:
(@é%%%?s@t?ﬁ%a%@ﬁ%ﬂm%%'mﬁwlbﬂewy’rf.éfazﬁfafs%ﬁ-eg)era[6.z.1.o
2T 6ok O TWBIBetrRAE: iriene;

(33 8Rirdsd-2. Hal sty shdnmR iy sy eloninyd s aaR Y I iR Zine,
1.02'7] undeca- 30 2,4,6-triene;

(?§, R)-5-Cyclopropyl-1,6,11,11-tetramethyl-3,4-diaza-tricyclo[6.2.1.02'7]
uhtieddethy-6-wilbreo et 2007008824 BUTE 2006108853325

(&zi8Rplatipldalrimethyl-5-(1-trifluoromethyl-cyclopropyl)-3,4-diaza-
tricyclo[62.1.02'7] undeca-2,4,6-triene;
Futimypreicutafyoremehydphenyds 0 faimethy)-87-dihydro-5H-

(15,8R)-5-Cyclopropyl-1,11,11-trimethyl-3.4-diaza-iricyclo[ 6.2. 1.0% jun deca-2(7),3,5-

triene;

(1SR,8RS)-5-(2-Trifivoromethyl-phenyl)-3,4-diaza-tricyclo[ 6.2. 1.02’7} undeca-2(7),3,5-

triene;
3-(2-Trifluoromethyl-phenyl)-5.6,7.8,9,10-hexah ydro-cyclooctaf c]pyridazine;

(1SR,8RS)-5-(5-Chloro-2-trifluoromethyl-phenyl)-3,4-diaza-tricyclof 6.2.1.0° Jundeca-
2(7},3,5-triene;

(1S,8R)-1,11,11-Trimethyl-5-(1-methyl-cyclopropyl)-3,4-diaza-tricyclof 6.2. 1.0> Jundeca-
2.4,6-triene;

(1S,8R)-5-Cyclopropyl-1,6,11,1 1-tetramethyi-3,4-diaza-tricyclof[6.2.1.0° Jundeca-2,4,6-
triene;
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cyclopentalc]pyridazine and 5
(1R,8S)-5-Cyclopropyl-1,11,1.1-trimethyl-3,4-diaza-trieyclo[62.1.02'7]unde
ea -2(7),3,5-triene. Processes for the manufacture of compounds of

wipmwleotsare an object of the invention. The preparation obcompawnds: el

formula | of the present invention r&ay be carried 10 out in sequential or
convergent synthetic routes. Syntheses of the invention are shown in the
fOlHBRiNg .SLheMesehiye SKillsibguirecdol-carlyingpei)t Hvedieaction and
Rukfigation o the, sespiting. pigglucts are known to those persons skilled in

the art. The substituents and indices used in the following description of
t S ve the significance given abov. less ingdicated to the
C R S St by
trEREHRISIRBHFS MY of formula H with hydrazine: different reaction
conditions can be used to perform the condensation reaction, e.g.:

HE By f-mithonyelrdzing idonbhsirdd rdistaanieyriolfe. péSemdecef an
agidsushas -toluene sulfonic acid, (i) heating Il and hydrazine
monohydrate in a mixture of water | acetic acid at reflux temperature, (iii)
heating Il and 20 hg‘(garazine monohydrate in a mixture of water / acetic

acid a e pE A WA S S OTRARIE P dREP e rk-Up, By gbiect of the

bassiteatment with NaOMe in n-butanol at reflux temperature to
complete the ring closing reaction to pyridazine. The application of the
differehitecprepitionsn dépendsonithe fespeletivefstartingentdterial®nusag be carried

and is esflinadinthespeimeniaRarbuihegaoel el thedulee shown in
Iq%ge%gg‘ageﬁnt of Eghe(%c{)fluﬁ e%e{{%fg r%j21 Iu%%@m%?ry, the ,ga[llr{,r%% 5‘cjﬁs,{‘)%rﬁ%\i/{ge)l{rt%hda %%f%f/:dmn of
G OSTH Do TR Bt BBRARe PeEi RO RBRARIGHS i dietTiaRbo SRS and
aRraieRsiHied i Srfelpunadntaipparn oficaBeeriveasdiRicahe R ifvancs fy@ above
melsdarédainys, threceynthesis of these analogues of formula ll via a
Horner-Wittig reaction (chapter below) can give rise to isomeric 30

compow getseritjtiv thsodaubis Hpad Figeatest itestiad g Sysiem, ddmpounds of
examalifindinformupla:la ferihe / Embe esh iRy SEMANREINESFerform the
|%8Ir;§errissa an be gtkrerlctlé/qcp%/‘ae%edﬁto Il b)é%sg%l%m thehr%acttlo.n ol i th
COnditibAS Sutifed bbve. CEhdme D 3Bpponydraie in toluene in the
PEEREE 2006106853 Pe R REcluene sulfonic acid, (i) heating II and hydrazine
monohydrate in a mixture of water / acetic acid at reflux temperature, (iii) heating Il and
hydrazine monohydrate in a mixture of water / acetic acid at reflux temperature which is
then followed, after work-up, by a basic treatment with NaOMe in n-butanol at reflux
temperature to complete the ring 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 I 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 outhined 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 Il 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 Ia for the 7 membered ring system. Also these isomers can be directly converted
to I by employing the reaction conditions outlined above.

Scheme 1
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R\CbR4 4 RblahydrazineCrR laR'Gloca.N R (U) () RR4
hydrazine ~. R5t Cb ~~,"" R6C(r) a R7 (ila) The compaund of type II,
employed in scheme | as starting materials, can be prepared as
weummaszad in scheme 2: Thus, on reacting a 1,2-diketone-gt-fessosdasikss
with a phospohonate of formula I\Vzén a 5 Horner-Emmons (or
Wittig-Horner) reaction, this gives rise to compounds of formula Il. The
conditions that ggn be used are, e.g.: potassium tert-butoxide as a base in
tert-butangl as $olvent under reflux conditions. Depending on the sﬁartlng
material F%fo@i migration can occur were possible, agishownin _g*
formula lla for,compounds were RiydRazfeem a 7 membered rind, and &S
exempllfled/ﬁ%iﬁ@ perimental part.-10.The double bond geomﬁmes f
the compounds of formula Il can be E, Z or a mixture of E antf'Z ™~ NT
depending on t(h RI, R2; R3, R4 groups. In many cases only one isomer
(the thermodynamlcally more stable E isomer) is predominantly formed.
In cases were tures are obtained these can be separated by
chromatography or used as mixyy@simdhe ring forming reaction. The

sterem ?LEy he Bbuble bond ¢ assigned by 15 NMR for the
compo nds offformyla Il (experimental part). Instead of a phophonate of
type i $3ible to use a corresponding alpha-halo ketone

analogyg’and performing a Reformatsky reaction followed by water
elimination (for an example of this type of reaction: Huang, J. Chem.
Soc., Perkin fHahs. 1, 1989, 2397). For compounds of formula Il that are
not symmetric, compounds of formula Il are 20 directly obtained in cases

whe iR fala 6atbeNYl, SFOByI&I MO ESRACHVR LR eARA0an! BELARREred as

%?ng}ﬁéﬁ"ﬁ carhonyl groups are similar, mixtures can be obtained, which
canb

Thus, on reacting a 1,2-diketone of formula III with a phospohonate of formula IV in a
Horner-Emmons {or Wittig-Horner) reaction, this gives rise to compounds of formula I
The conditions that can be used are, ¢.g.: potassium tert-butoxide as a base in tert-butanol
as solvent under reflux conditions. Depending on the starting material, doubie bond
migration can occur were possible, as shown in formula Ia for compounds were R1, R2
form a 7 membered ring, and as exempiified in the experimental part.

The double bond geometries of the compounds of formula If can be E, Z or a mixture of E
and Z depending on the Ri, 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 stereochemisiry of the double bond can be assigned by
NMR for the compounds of formula II (experimental part). Insicad of a phophonate of
type IV i 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, I. Chem. Soc., Perkin Trans. 1, 1989, 2397).

For compounds of formula I that are not symmetric, compounds of formula If 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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separated by chromatography and processed further accordingly. WO
2007/003521 PCT/EP20061063533 27 In cases were the Ca carbonyl
group is the more reactive in regard to the Horner-Emmons (or

WwW/EtgMdaRmer) reaction - compounds of formula Il can be obtagimedovias3sss

several routes, e.g. : (i) conversiod’of the Ca carbonyl into a cyclic ketal
group on reaction with, for example, ethane-1,2-diol (analogues to:
Boestanaerc JhAG @Hemyl Susip 1086, 16549);26tpve iforegind) thehe Horner-Emmons
\GitRgrkigr Ao fea G &t C&;@H@Mﬁ@ Miceaketa éﬂg%‘@%&iﬁéd Vlf:(lj several routes,
rnadjv roxy an

e, .o§¥g§%5§%°%%r§§£%%a%§£?§a”m% ?Wﬁ?& Ch S o
SRR a3 8 e Rl 8555 S5 BB ABy ol toMi G FEn G- 1056, 5549)
HWMtt@qfemEé@@@ﬁ déap&i@tec%toﬁan@ﬂmﬁdomaﬁenI@ﬁﬁy@mge; or
bdtekntoiedyb Oilly redigitigy fof exadiplesthe Swesnpxidayon o sangitioasion, for
(&hﬁ@@@mp& %E%?ﬁl!ﬂ éﬁi@ylgﬂ& . Qe 5Dl AGR 304100k, Soc,

3 R. R Otbu, t- butan
AT A8 L 6 i O J%l%feem?ﬁ 2 G SRR oo
F@w"—iﬂwmfolw%mdﬁée ff)ccaé)?% 0 ¥RE0ITar AR MicoSrsery| oxidation
FheditRodiketomesdihpised incschaivn Albrpb eitHerecGhmmerteal Khdwivin
the literature or can be prepared by combination of methods known in the
drthaBethe phophonates of formula IV are either known in the literature
ore can be prepared by standard procedures. An example of prepanng
compounds vV corssts;:qﬁ

R\Cb O O. r* R\ o R’
.+ P KOtbu, t-butanol ? |
C= o1 O

~ e &
7 0 1 O O Reflux R;/C::Q

(1 (V) (n

T n-Buli, THF, -78C
3

I A Alkyl |

o -

Gﬁ e OTR

| ©

G (lla)
Alkyl; Me or Ethyl

The 1,2-diketones 1II 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 2 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) canr 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 potassinm carbonate (for an analogous reaction: B. Kirschberger, Synthesis, 1986, 11,
926).
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treatment of an alkyl-phosponic acid dimethyl ester with a base such as
N-butyllithium, in THF as solvent at -78C and subsequent reaction with an
alkyl carboxylate to give IV. Alternatively, methyl-phosphonic acid

wdimethytaster (R3=H) can be used in the reaction, 20 with g subsRaident:

alkylation step to introduce R3 - re#cting IV (R=H) with an akylating
reagent (R3-hal) in the presence of a base such as potassium t-butoxide
or N-butthithiemsas pojegsitieasbonéde{foranianalogaus seaations: Bietone of

KirsehReragin Q¥RtRssitis1 988 iia %216QCC¥VIQB%QQJ @Q@Q@lgpﬁle rcaction can be
/EEZO%6/0635133 8 Alterﬂlaélve W e co of for u all

ESnSists of reacﬁ%n a kef:one 0 rmu #74 96,
dcltdiifgrSTeEhenfd ?&?ﬁ@ré&éﬁa}gc‘énm 1§cPﬁ Pfiaﬁd\]é{ o%jsphﬁéef with 2
rvetind ¢ deseyibatidynivia Kdiy antbe( drésmeChemaBon: ,i1diPhi@6le, A0QBYe II after

\dghfdesass @'ﬂﬂié%ﬁ%ﬂﬁw reaGting Yrodadts preniormed Wlaﬁen elneth@bmmercial
Withy é fswt ny] %fﬁﬁ%h" 3 el Hfst BESSRNGE Q Hlafweramr

tetr Ior de t e Il after dration rimary cou pling proce:fuct" from
SIHEPE ?ﬂﬁméy??ap’a@smamép oré &%&f@d%f&ﬁ}ﬂo&ﬁ Joshi,

tﬁqﬁ@éﬂtm d’é’§ém6éd liptfhe ditdramurépbaghdtorictoorrespbSding medhybn (for an

ketends Bnth3elSmidaiiorognadjterature example: K.C. Joshi,

Heterocycles, 1981, 16, 1545), or from alpha-halo ketones and Swern

oxidation (for an 10 example; D. Swern, Synthesis, 1981, 165). Scheme 3

2 (N R3 R\CiaR4R\~,b.R4 la+HR'"GHQORica00 (V) (Vl)pg R3

means Bydrogen The compounds of formula V are either commercial,

described in the literature or can be 15 prepared by applying known

procedures. An further alterpative way to prepare compounds of fpfmula I

is outfied |bn scheme 4: It cpnsists to react 1,4-diketones gf:formdla VIl

with hydrazine under cor;_gim%,dﬁcussed above to give t e\cb/

dlhydropygéiazmé's of formula V]Il (one ef-severatpossible isomgric forms

drawngz*l’hes@can then be arofdatized with, for example, Pd on“cr@rcoal

or another 0 oxidation reaﬁggt such as Br2 (for analoguegbrocedL( ﬁ
Baumgartén) J. Am. Chem

R’ means hydrogen

. The compounds of formula V are either commercial, described in the literature or can be

prepared by applying known procedures.

An further alternative way to prepare compounds of formula I is outhined in scheme 4: It
consists to react 14-diketones of formula VII with hydrazine under conditions discussed
above to give the dihydropyridazines of formula VIII {one of several possible isomeric
forms drawn). These can then be aromatized with, for example, Pd on charcoal or another
oxidation reagent such as Brp (for analogues procedures: Baumgarten, J. Am. Chem. Soc.
1938, 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 l. Am. Chem. Soc. 1969, 91, 4926; Katritzky,
1. Org. Chem. 1991, 56, 6917). A more recent exampie to prepare these compounds is to
use the procedure published by A. Baba (. Org. Chem, 1997, 62, §282): It consists to react
ketone V, via prior conversion to the corresponding tin enolate, with the alpha-halo ketone
IX in the presence of catalytic amounts of ZnCl, (Scheme 4),



1958, 80, 6609) to give compounds of formula I. The 1,4 diketones of
formula VIl are widely used synthetic building blocks and numerous
methods for their preparation are known in the literature (for example:
wGoseysdiam. Chem. Soc. 1969, 91, 4926; Katritzky, J. OrgcCremoskiodss
56, 6917). A more recent example#b prepare these compounds is to 25
use the procedure published by A. Baba (J. Org. Chem, 1997, 62, 8282):
|b¢iwmsists to react ketone V, via prior conversion to the corresponding tin
enolate, with the alpha-halo ketone X in the presence of catalytic
amounts of ZnC12 (Scheme 4)_ WO 20447003521 PCT/EP20g8 /063533

29 Scherrgq24 R H3 R34 bkt R4 224 2 4 \Cb~R R\CbJ; IR &_(nll
~~ la NrRt Mze& “NH Rt/C, BR~ ) () 12 Rge
I~RR 12 + h@ifj ) IX hal.means kl;l Br riApr gferredlgroc SS for

the prepargtlén “oPa compound of fqr AR 24 \CbR &t
comprises the reaction of a comp(ﬁmd ac¢tording to forrula
(Vil) VI
(1)
RA . R®
C 4
ca + ha%/l\n/ﬂ
17730
R o)
(V) X

hal means Cl, Bror |

Apreferred process for the preparation of a compound of formula

RS

ﬁg\cbﬁk(ﬁé
1

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

wherein R! to R* are defined as before.

10
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R3 4R',,Cb'R IRt CSC O (Il) with hydrazine in order to obtain a
compound according to formula I; wherein Rt to R' are defined as before.
10 WO 2007/003521 PCT/EP2006/063533 30 Preferred intermediates

waranjas§szMethyl-I-phenyl-1H-pyrazol-4-yl)-2-oxo-ethyl]-phespaenicsacidss

dimethyl ester; (1S,4R)-1,7,7-Trimé&thyl-3-[2-(5-methyl-
I-phenyl-IH-pyrazol-4-y1)-2-oxo-eth-(E)-
ylidergkfucytinf2:2dlhaeptan:-2-one; 5
2-0Oxo0-2-(2-trifluoromethyl-phenyl)-ethyl]-phosphonic acid dimethyl ester;

(5 SR nkirr st Sz oe 21 2 it pie faspis Ry g dfomiden:;

ej- bicyclo [2.2.1] heptan-2-one;

[(21@%8 %‘?#ﬁ@ﬁ@é&ﬁ t_{ (s osamety RN AR -4y SNl eNeSRNANIE:,)

acid dimethyl e

CEEAR): @W?Pﬁ%ﬁﬁé?ﬁy}ag-ﬁz% 2-(1-phenyl-5-trifluoromethyl-1H-pyrazol-
4-yl)-eth- (E)-ylidene]-bieyclo[2.2.1]heptan-2-one;
2-N3arAdAtERAopRpedd-BsY I #IbSE hHiephcil T thiplegiatbester
(1S,4R)-3-[2-Adamantan-1-yl-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-
OISARI2, 2.t [ heptant-3-Ohexd S-(2-trifluoromethyl-phenyl)-eth-(E)-ylidene] -

k13 Chigrgsphenylizthiazol-4-ylj-2-oxo-ethyl}-phosphonic acid dimethyl
ester,

([l%gg’l y§§[§: E‘L {Iﬂrheptan- _Ot'{]%PZd AP OSSR0 Rk difetny

[ Chloro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester;
(IR,4S)-3-[2-(2-Chloro-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl- 20
lﬁi&fyél@fz,?il:]ﬁélpmlﬁoﬁﬁe@m -2-(i-phenyl-5-trifluoromethyl- 1H-pyrazol-4-yl)-eth-

(5 4Riehe Elgy@mgtbxlrﬁégﬁg@o%@henyl -eth-(E)-ylidenej-bicyclo[2.2.1.jhe

ptan-2-one and
Rl 1 2R RO g piovetol2 2 hept

(15,4R)-3-[2-Adamantan-i-yl-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-
bicyclo{2.2.1}heptan-2-one;

{2-[2-(3-Chloro-phenyl)-thiazol-4-yl]-2-oxo-ethyl }-phosphonic acid dimethyi ester;

(15,4R)-3-[2-[2-(3-Chloro-phenyl)-thiazol-4-yl}-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-
bicyclo[2.2.1]heptan-2-one;

[2-{2-Chloro-phenyl)-2-oxo-ethyll-phosphonic acid dimethyvi ester;

(1R,45)-3-[2-(2-Chloro-phenyl)-2-oxo-eth- (E)-vlidene}- 1,7,7-trimeth vl-
bicyclof2.2.1]heptan-2-one;

(15,4R)-1,7,7-Trimethyl-3-[2-0x0-2-phenyi-eth-(E}-yvitdene}-bicyclo[ 2.2. 1 Theptan-2-one
and (15,4R)-1,7,7-trimethyl-3-[ 2-0x0-2-phenyl-eth-(Z}-ylidene] -bicyclof 2.2. 1T heptan-2-

one;

(1R.45)-1,7,7-Trimethyl-3-[ 2-ox0-2-phenyl-eth-(E)-vlidenc}-bicyclo[2.2.1Theptan-2-one
and (1R.45)-1,7,7-Trimethyl-3-[ 2-0x0-2-phenyl-eth-(Z)-ylidene]-bicyclo[ 2.2. 1} heptan-2-
one;
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one;
(1R,4S)-1,7,7-Trimethyi-3-[2-0x0-2-phenyl-eth-(E)-ylidene]-bicyclo[2.2.1]h
eptan-2-one 25 and

WA RUWSBPIET 7-Trimethyl-3-[2-0x0-2-phenyl-eth-(Z)-ylidene]-bicyei@aoi e

ptan-2- one; WO 2007/003521 PCY¥/EP20061063533 31
(1R,4S)-1,7,7-Trimethyl-3-[2-0x0-2-(2-trifluoromethyl-phenyl)-eth-(E)-ylide
reR-Adicy clGr2 rmjttan 220ome; (4 RAS v hyTimvegiyletB-(E) -ylidene] -
biyas?o(4tifluse methyl-ph.en yl) -eth- (E)-ylidene] -
bicyelo[2.2.1}heptan-2-one; 5

(2t 4§5upf@r@?ﬁ§e(ﬁyeaof@o§wl(m9ﬁ9&%%%ﬁ9 %}ﬂm}%%%ﬂhﬁe?@

(1S,4R [iz (4-Flugro-phenyl)-2-oxo-eth-(E)-ylidene}-1,7, 7-trimet

3?5‘9’8 % fBrEPhe: {2-[ 1-(4-Chloro-phenyl)-5-trifluoromethyl-1
e/razol -4-yl]-2-oxo-ethyl }-phosphonic acid dimethyl ester; 10

(.E?S ARJusreophelcfiere- &WFWHWWWWIMLWP&ZOI 4-yl}-2-0x0-

eth-(E)- ylidene }-1,7,7-trimethyl-bicyclo[2.2.1] heptan-2-one;

(IS AR) BIR{EOhom-phSnda-olo-EihsieibeAcH tim@iyimethyl-

hicyelo[2.2 ikgntan-énene;

(1R,4S)-1,7,7-Trimethyl-3-[2-0x0-2-(1-phenyl-5-trifluoromethyl-

(gﬂ?yrg@@hﬂ)ﬁ@pﬁ&yﬂ%‘&%%ﬂ%@%lnga%&}ﬂ%ta%gopéaﬁyi phosphomc

f“ @Hié%’lpﬂﬁ@ﬁyl) 5-trifluoromethyl-IH-pyrazol-4-yl]-2-oxo-eth-(E)-
ylidene }-1,7,7-trimethyl-bicyclo [ 2.2.1] heptan-2-one;

((BE48)-3; 724 IF tHhrebihyd-3HE 1B~ Metifiylokphetiyl- HE pynazol-4-y)-2 coxes it i) -

Elrdxlidene] Mﬁ%@i@&@?ﬁ@r‘fﬁl&ﬂ%& 2ne:
[2-(2,4-Difluoro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester;

(@1%@ B %ﬂ% gﬁﬁlé!)?:%%ﬁggg%é%%lg%% e ]Lrlmethyl

gg:ye 0!2 h’eptan OXo- et osphonlc
— —One

(1S,4R)-3- [2 (2 Fluoro -phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl- 25
%@[2 3. ﬂf{@mﬂ_ér{é’mm 2-(1-phenyi-5-trifinoromethyl- 1H-pyrazol-4-yl)-eth-

[25f2/BdRlifueronbemirasse-ethyd-phosphonic acid dimethyl ester; WO
20071003521 PCTIEP20061063533

(1R.48)-3~{2-[ 1-(4-Chioro-phenyl)-5-trifinoromethyi- 1H-pyrazol-4-yl}-2-o0xo0-eth-(E)-
vlidene}-1,7,7-trimethyi-bicyclo{ 2.2.1}heptan-2-one;

(1R,48)-1,7,7-Trimethyl-3-[ 2-(5-methyl- 1-phenyl- 1H-pyrazol-4-yl)-2-oxo-eth-(E)-
ylidene]-bicycloi2.2.1]heptan-2-one;

[2-(2,4-Diflucro-phenyl}-2-oxo-ethyl}-phosphonic acid dimethyl ester;

(18,4R}-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 dimethyi ester;

(15,4R)-3-{2-(2-Fluoro-phenyl}-2-oxo-eth-(E)-ylidene}-1,7,7-trimeth yi-
bicyclof2.2.11heptan-2-one;

1 2-(2,3-Difluoro-phenyl)-Z-oxo-ethyl}-phosphonic acid dimethyl ester;
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32 (IS,4R)-3-[2-(2,5-Difluoro-phenyl)-2-oxo-eth-(E) -ylidene]
-1,7,7-trimethyl- bicyclo[2.2.1]heptan-2-one;
[2-Ox0-2-(1-phenyl-5-propyl-IH-pyrazol-4-yl)-ethyl]-phosphonic acid

wdimsethybester; PCT/EP2006/063533

(IS,4R)-1,7,7-Trimethyl-3-[2-0x0-244 -phenyl-5-propyl-IH-pyrazol-4-yl)-
eth-(E) 5 ylidene]-bicyclo[2.2.ljheptan-2-one;
[P BRISH PN E iDdbkB oyDh2rgke2 athylpibhdSphiaiicadid, dimetttyvester;

(ﬂxgyéllg[)z:h Z]KeE{AHWQtQXQS [2-(1-methyl-IH-indol-3-yl)-2-oxo0-eth-(E)-ylidene
] - Bicyclo[2:2.jheptan-2-one

and(IS,4R)-1,7,7-Trimethyl-3-[2-(1-methyl-IH-indol-3-yl)-
il’o%feﬂn(ézﬁwabW@&éﬁtzmmhbétﬂh%ﬁbpmsphonic acid dimethyl ester;

jf#l )(Igﬂfl?? 3%1%%/ l% f¥ CIO OP}/EL heny. 05%?3/1}%,1%?5@?%% C4a39id gl}gn(eé)hyl
y(@@%mmhd@ﬁ)lﬁymw@mn}zz-oxo-eth-(E)-yI|dene] -1,7,7-trimethyl-

bieyclo[2.2.1]heptan-2-one; [2-[ 1-(4-Chloro-phenyl)-cyclobutyl]

-Roxoviiyl Hahacrhonicasid dimettl esies:d ke AR dnler bster:
1-(4-Chloro-phenyl)-cyclobutyl]-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl- 15

Rieeleld 2 A henlan2:onei ZnbARURTRBIAN Jvi S aretly (Rlafiiene!

-cycl

RSk BB OB GBIy TR Y ey rdngl- )
QArolahethafitngid2a - s@eChldghanyheayclopropyl]-2-oxo-ethyl
}-cyclohex-2-enone; 20

421 4-K3bler ¥ tyllogRX@s EHAIR ester;
g [22{ C:I)(xo 2-(2- tﬁ?ﬁ?m&%ﬁ?ggn yl) ethyﬁ%éﬁg&%gone %{ZSt[

A resphe, if 1] Eéo thyl p

(-cyé%qi%? gae%%lg) Ilé I%{g% %Jgéﬁpy eny gty)flclsa r fdic - -o%“é ﬁthﬁ
—E‘%’H%@’OEQ 2-[2-[ 1-(4-Chloro-phenyl)- cyclobutyl] -2-0xo-ethyl

} CyCIOhept -2-enone; WO 2007/003521 PCT/EP2006/063533 33

[22(prieioseotrfl Bylrineni By RORRRBRNUGRRIN! ester:
dzlzmﬁertﬁyl ester; IEi2 %mﬁor%@g tl‘lf|u0rgﬂn§§§f%| p%enyl) 2-0X0- ethyﬁ esier:

-ChefBliept-2iérérieh{2d-phenyl)-cyclobutyl}-2-oxo-eth-(E)-ylidene] - 1,7,7-trimethyl-

I&@E}@{Q@ﬁﬂ@ﬁyﬁ)ﬁgﬁgluoromethyl -IH-pyrazol-4-yl] -2-oxo-ethyl
}-phosphonic acid dimethyl ester; 5

(3 SARY R AR yf&ugm -RheRyRitifyeromesivldfipyrazol,

4-yl]-2-oxo-eth-(E
2-[2-Oxo-2-(1-phenyl-5-triflucromethyl- 1H-pyrazol-4-yl)-eth-(E)-ylidene] -

cyciohexanone;

2-{2-[1-(4-Chloro-phenyl}-cyclopropyl] - 2-oxo-ethyl J-cyclohex-2-enone;
2-{2-[ i-(4-Chloro-phenyl)-cyclobutyl}-2-oxo-ethyl }-cyclohex-2-enone;
2-{2-Oxo0-2-(2-trifluoromethyl-phenyl)-ethyl]-cyciohepi-2-enone;

2-{2-[ 1-(4-Chloro-phenyl}-5-trifluorometh yi- 1H-pyrazol-4-yli-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-oxo0-ethyl j-cyclohept-2-enone;
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ylidene}-1,7,7-trimethyl-bicyclo[2.2.l]]heptan-2-one;
(2-Cyclopropyl-2-oxo-ethyl)-phosphonic acid dimethyl ester;
(IS,4R)-3-[2-Cyclopropyl-2-oxo-eth-(E)-ylidene] -1,7,7-timethyl-bicyclo
WP HEHtan-2- one: 10 (E or “ PCT/EP2006/063533
Z)-1,2-Dicyclopropyl-4-(5-methyl-lI-phenyl-1H-pyrazol-4-yl)-but-2-ene-1,4-d

IoNe, . L

(21 umidyEiBprappE i P imybrérrathiitaHapR iR i arid dimetigfster:
(E/Z)-4-[1-(4-Chloro-phenyl)-cyclopropyl]-1,2-dicyclopropyl-but-2-ene-1,4-
dibhés-{yep4-riikarahithpl-pheiyll)-tyelolstityl] -cyclohept-2-enone;
-1,2-dicyclopropyl-but-2-ene-1,4-dione;

(2SR AHS)eBef HE Niethyiuphenylbiil- piirazalzdiyl)y2-oxaxe (i )-yhicgheic

' 2.1lheptan-2-one; (E or

%%@@%%S%%%[Z-Oxo-2-(2-trifluoromethyl-phenyl)-ethylidene]-

A BRI % 5 Rt R RN R S i ke
MidenFluot J-2-imifitytdrivecin R Zhidhspra-Gxonethyl]-phosphonic acid

dimethyl ester; 20

(RS4RI p3eRA3-Fheare-r tiiflugiarnrtinit phasiH)i2wx-eth-(E)-ylidene]-1,7
,7- trimethyl-bicyclo [2.2.1]heptan -2-one; 2- [2- (3-Fluoro-2-trifluorometh
rphrny @@g@s toyll-£YQIOBERIE-GROAE- 133 4R R icyclor2.2. 2
)1(-(4-FI§:JoDr[o-p engl)- -trifluorome?I%/I?Il?ﬁ-g?ral(zol-4-yl] -ZQ%)X(I:)C-BgtﬁE(E)-i heptan
Yiifene]-bicyclo[2.2.[lheptan-2-one; WO 2007/003521

PCT/EP2006/063533 34

(BBRARS)-Bifeclonnomittddiomtibiy lyphexd-ethByadde e but-2-ene- 1.4-dione;
-bicyclo[2.2.1]heptan-2- one;

(F35;4R8)iS{Ri@Pier¢phduporahytethe(i)Hideneldicyclaf2. 1]hept
an-2-one; [2-(4-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic

cid dimethyl ester, o 1A e A
G ARG e s e B s iR s e srdiangy
higaslal212 4R RENpR BB cyclobutyl- 1,2-dicyclopropyl-but-2-ene- 1 4-dione;
[2-Oxo0-2-(3-trifluoromethyl-IH-pyrazol-4-yl)-ethyl]-phosphonic acid

dirgetivd ester d2kaal 21O Beirifinesamehvh- L Rvraas-dudkathyl

-cyciooct-2-enone;

5951952 NGB 21PRfioromethyl-phenyl)-2-oxo-ethyl] -cyclooct-2-en
one; 10 (2)-2-[2-(2-Fluoro-phenyl)-2-oxo-ethyl]-eyclooct-2-enone;
(EaR)-3354BF 1dd roDxtrifr driuergins ety dkstethd@ylylidene] -
bityérolrimethyhhicyctal2.2. 1] heptan-2-one;

2-[2-Ox0-2-(2-trifluoromethyl-phenyl)-ethyl}-cyciooct-2-enone;

[2-(3-Fluoro-2-trifieoromethyl-phenyl)-2-oxo-ethyl}-phosphonic acid dimethyl ester;

{15,4R}-3-[2-(3-Fluoro-2-trifluoromethyi-phenyl)-2-oxo-eth-(E)-ylidene] - 1,7,7-
trimethyl-bicycio{ 2.2.11heptan-2-one;

2-{2-(3-Fluoro-Z-triflu orbmethyi-phen yby-2-oxo-ethyl}-cyclohept-2-enone;

(15,4R)-3-[2-[ 1-{4-Finoro-phenyl}-S-trifluoromethyl- 1H-pyrazol-4-ylj-2-oxo-eth-(E)-
ylidene]-bicyclo[2.2.11heptan-2-one;
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2-[2-(5-Methyl- I-phenyl-IH-pyrazol-4-yl)-2-oxo-ethyl] -cyclohept-2-enone;
(1S,4R)-3-[2-(4-Fluoro-2-trifluoromethyhphenyl)-2-oxo-eth-(E)-ylidene] -
1,7,7- 15 trimethyl-bieyclo[2.2.1]heptan-2-one;

wQ-Jeu{208sDifluoro-phenyl)-2-oxo-ethyl]-cyclohept-2-enone; P2AiBrids (4 3Eda

oro-phen yi) - 5-trifluoromethyl-1 Hfyrazol-4-yl] -2-oxo-ethyl
}-cyclohept-2- enone; 2-[2-(2,4-Difluoro-phenyl)-2-oxo-ethyl]
BpBdREPE T e ibhdiRER-PRARIFRIoro-ptie (k) videxd -ettydjof 2.2. [ Theptan-2-
sglohept-2-enone; (1S,4R)-1,7,7-Trimethyl-3-[2-0x0-2-(3-trifluoromethyl-
iH-pyrazol-4-yl)-eth-E-ylidene]- bicyclo[2.2.1]heptan-2-one;

1 (4-Chlaro-pt cyclopropyli-2-exa-ethyll-cyci 2-enone;
e ora e L e o A 25inc
dimethyl ester; 25
(P 1Ry aqR(BitHlsresthyetiaen-gyeag sitayhphasrboath aE) Jindend ster:
,7- trim eth yl-b icyclo [ 2.2.1 ]heptan - 2-one; WO 200 710 0352 1
PR A2 G0/ 063583 035 piflecntneni eyl 25eppopit E)- ylidene} -
Ibdepyod 0)ifhyheatiylisryclohept-2-enone;
(2)-2-(2-[1-(4-Chloro-phenyl)-cyclobutyl]-2-oxo-ethyl}-cyclooct-2-enone;
(B-oxd 2 Rinysiapeapy! ¥ byahenyl-prkemldhosphonic acid dimethyl ester;
H-pyrazol-4-yl)-but-2-ene-1,4-dione; 2-[ 2-(4-Fluoro-2-trifluoromethyl-phen
Yl 22groeethyl) sciyaiabaptrdteNORS) Razol-4-y1)-ethyll -cyclooct-2-enone;
[2-(I-Methyl-5-trifluoromethyl-IH-pyrazol-4-yl)-2-oxo-ethyl]-phosphonic acid
dimetiy estesrRnd 2ifidotdaMeinf i iilommev-tyclooct-2-cnone;

H-pyrazol-4-yl)-2-oxo-ethyl] -cyclohept-2-enone. The compounds of

formulta L descsibeshabaye fapussyasiiasanentically. active 10 substance

are a further object of the invention. Also an object of the present

inention arescompaundsms dascriashabeye i the, PESRARLEN 0 7.

medicaments, f 051 rophylaxis and therapy of illnesses which are
égrl?see rlnk%/c IOEI{Z ) ér@%%%&:%f)en& ‘with the enzyme 1llbeta-hydroxysteroid

R AL LN e & S BGP R | as

| an d.a therapeutjcally inert carrier. A further preferred
S B e P OIS R tRe U0t & GOt (o
fornfihy ttaevdeberRbdecarove #8ethe preparation of medicaments for the

treatment
2-[2-(2,5-Difluoro-phenyl)-2-oxo-ethyl}-cyclokept-2-enone;

2-{2-[1-(4-Fluoro-phenyl)-5-triftuoromethyl- 1H-pyrazol-4-yl}-2-oxo-ethyt }-cyclohept-2-
enone;

2-{2-(2 4-Difluoro-phenyl)-2-oxo-ethyl}-cyciohept-2-enone;
2-{2-(2-Fluoro-phenyl)-2-oxo-ethyl]-cyclohept-2-enone;

(18,4R)-1,7,7-Trimethyl-3-[ 2-0x0-2-(3-trifluoromethyl- 1H-pyrazol-4-yi)-eth-E-ylidene] -
bicyclo[2.2.11heptan-2-one;

(£)-2-{2-[ 1-(4-Chioro-phenyl)-cyclopropyl]-2-oxo-ethvl --cyclooct-2-enone;
[2-(5-Chioro-1-methyl- IH-pyrazol-4-yl)-2-oxo-ethyl}-phosphonic acid dimethyl ester;

(15,4R)-3-[2-(5-Chloro- 1-methyl- 1H-pyrazol-4-yl)-2-oxo-eth-(E)-ylidenel- 1,7,7-
trimethyl-bicyclo[2.2.11heptan-2-one,
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and prophylaxis of diabetes, obesity, eating disorders, dyslipidemiae and
hypertension. 20 Particularly preferred is the use of a compound
according to formula | as described above for the preparation of

wingizeniients for the treatment and prophylaxis of diabete SCRyER2M6/063533

further object of the present inventfon comprises a compound according to
formula | as described above, when manufactured according to any one of
théZdeseribedre produsass  Atseresd bbjEetah vHecholahsor wransiethod

for the treatment and prophylaxis of diabetes, obesity, eating disorders,
distipiderhide Gnornpendhsioie whidh2rrsthod yborypeiaas adtinistering

an effective amount of a compound of formula | as described above. WO
2807/0033ZHACTTEP2006 1063583 186 alityimdyopreidried i8-enméthdne;
for the treatment and prophylaxis of diabetes Type II, which method
coiprisesmaihitmdierngehifbctive- amouatioflacgdnippuicemooording to
formula | as described above. 5 Assay Procedures Transient expression
dad patialyPinififationndhg-¢ B Nérenc ity Thecdhvaringh ploetsh 6tSDitid dimethyl
prateip yvas cloned into the expression vector pcDNAS3 (Stratagene). This
construct (for details see Alex Odermatt et al.; J Biol Chem.,1999, Vol.

2(th-t3sMeiH. ZBTRABIION VRS pise Q. wﬁnﬂ@{m&ﬁgﬂm theProteife.
10 in HEK293 cells (ATCC number: CRI- 1573, descrlbed In Graham, F.L,

Smiley, 3., Russell, W.C., Nairn, R; (1977)) using lipofectamine. 48h after
transfection cells were washed twice with ice-cold PBS (Phsophate
buffergneSadinenniie df kotumelafcatiadspension in: RER R valtitaksaofive

'%?bgt %}éﬂs&s QFII ﬁér@@@%ﬁ%lg up‘l,zjgtgnlmM EDTA; 100mM NaCl) were
ells

added. The cells were ysed y Potter- homogenlzatlon (20 strokes). The

resulti “é& amo ate > was sonlc%ated wit a t| |cat %% o% 4% &
30 s€ %’anaD QAR esFow“s“ﬁeélel TERATIY |on 566 é%e &r) ©
m@m%ms@ﬁﬂmmms\ﬁméhmm@d%gﬁ a@%i@hrsmeﬁﬂbmwmibm@@md

mgruag&ra@;g)%g&iaﬂaamﬁ ultieg-pelletwas-reavsprrdsd Rnsteraaebuffer

((ZH s pH 7.5; 1 mM EDTA; 10% Glycerol) and the centrifugation
was repe ited. The resulting pellet containing the microsomal fraction was

again taken up into 20 storage buffer and aliquots were kept frozen in

liquid NIFEGE ALY, eSRETRHON BF BBt oBpILe g TPrising &

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

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

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

Particelarly preferred is the use of a compound according to formula I as described
above for the preparation of medicaments for the treatinent and prophylaxis of diabetes

Type L.

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

ProcCesscs.

Also an object of the invention is a method for the treatment and prophylaxs 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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beta-HSD1: The same construct used for transient expression of human
lIbeta-HSDI was also used to establish cell lines stably expressing the
protein. Briefly, (HEI 293) cells were transfected 25 with | Ibeta-HSD1

weonstraetseising the lipofectamine reagent (Gibco BRL) accetdingiendhesss:

manufacturer's instruction. Two dadfs after transfection, geneticin selection

(0.8 mg/ml) was initiated and several stable clones were isolated. One

clone Wascilatheprofeddiy 2 phahnatol dgicalachanaeiel Fatiogiadl of diabetes Type
WW&%%%%Q@&%%%@&@P o yi%&%@%ﬁ{ggéﬁ&% C%zn%ound according

Microsomes isolated from HEK293 cells transiently expressing human |
Itr)%{gzﬁér%{ ot HEpSii2% above) were incubated in assay buffer (100
mM NaCl; 1ImM EDTA; 1ImM EGTA, 1mM MgC1; 250 mM Sucrose; 20
mM Tris pH 7.4; Cortisone 50-200nM and NADPH 1mM) together with
different concentrations of test substances. After 60 min. of 5 incubation at
37C the assay was stopped by hstingrte®0e{5 min.) and by addition of
the inhibitor Carbenoxolone (1 uM). The amount of Cortisol produced in
thsassapwassideterdnpnecdiisingatgammercially available, ELISA-based
Cortisol-detection kit (Distributed by Assay Design, Inc.). Inhibitors were

Chayagisrizegcbyitietie: 1608 malues LIsDh e £aBeE RHAURM &L WNChE8xpression

oducti isol was 5Q% reduced. 10 In this test preferred R
A A D0 ST o AR SR a0t s o
gréferd 0o ot dshiea A0 B ABEH barn £00L & Matoatip eafaesedhe protein
darApEiosscaverteStuvsee T Relowrd Gaiikeallulan Assayrtd TRiley, 1., Russell,

r@ﬁ%ﬁ”ﬁa&'}e ﬁf}c e((ib?'%l}n E]lls%tg @%@%%gg #%e%gtgﬁ%%%%ts(ﬁ% béy.éls\,lv vevﬁre washed

expressing human’ libeta- e were cu

s DRI AR (RfhisipdascabiTBedntmi e Mo ok tisdmasviscald despension in
thacelihiter Sliupitoef ingubation abB3RCTHA H. & A2 anmpsplereoRant NaCl)
e [ ved. and the conversion from Cartisone t :
e TR M B W PRl ISR, e reatine
(ErEtABTEE By ARy eS 0M dsifrsamicaoR e BN & #0ths. hiledoderrd by a
desaypusivgniepresntaliv@coNINNdsOf the: invesdionbg dhetesks collected by
%gﬁé}gn%é)ga LGS ROUN PRl QUNGIRRIC O TRAMAG Dehd BEAHRReA ed in
storage buffer (20mM Tris pH 7.5; 1 mM EDTA; 10% Glycerol) and the centrifugation was
repeated. The resulting pellet containing the microsomal fraction was again taken up into

storage buffer and aliquots were kept frozen in liguid Nitrogen unti} use.

Generation of stable cell lines expressing 11beta-HSD1:

The same construct used for transient expression of human 11beta-HSD1 was also used 1o
establish cell lines stably expressing the protein. Briefly, (HEK293) celis were transfected
with 11beta-HSDI construct using the lipofectamine reagent (Gibeo 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
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Example 1 30 Example 41 3 WO 2007/003521 PCT/EP2006/063533 38
Compounds as described above have IC50 values below 1000 nM;
preferred compounds have IC50 values below 100 nM. More preferred

WEOo3E6IS have IC50 values below 10 nM. These resultPREFE1H8EPE3533

obtained by using the foregoing te$f. The compounds of formula | and

their pharmaceutically acceptable salts and esters 5 can be used as
AvEeliewmenteolees ipthdHaraPdrlitaincatticainprasiag Atony) . Ttheta-HSD1 (for
rhai ase utica prepaatiopacam beadmimistereshieinglyl suehasoralyimm

(&0 TR JoUCOT 3plelRy %%%8%}%%%@@%(’5& Par NSO 9L R ana
capsules, solutfons, emulsions or suspensions), nasally {(e.g. in the form ~

SFMESH spdydpethectatly (elgran 4om ferirnBpiSuspesitBHE S CRioMRR) min. of
thewtdenistrstionicansals eviesesipetethireiigy S9Ch Rmk() and by addition of
%@%mﬁﬁw%%&w&mnaw&(% 'm?nﬁoz;m&egﬁ%f&%ﬁu%ew;fpﬁﬁaﬁamy was

e compounds of formula | and their pharmaceutically ‘acceptable salts ‘
SIHFERIBTE iPBe HroOBuBsERRitn alRbceutidaytrr, ihorgaridgetion kit
qiganibiaedjivadts: fdbdiien  fredubtidhioh takietsh caatedtabliethedrBfea ues, e.g.
apd Baid:gelatincansiiene HARISE, € BRI R AP aliygs thereof,
talc, stearic acid or its salts etc. can be used, for example, as 15 such
digvanis,for ablets odraggﬁésa@ddé‘s%%%gfk%%%ﬁ ée“k%%osv‘%t%%'ﬁdow 1000 nM;
adjuvants fOr 80 gecia%) capsules, are, for example, végétable oils,

\RpIE P rafgrEedernseig shipstdred saivrs heloiy polIS, osspiiesmpred compounds
agiuETHS Jautheapradaation of solutions and syrups are, for example,

water, polyols, saccharose, invert sugar, glucose, etc. 20 Suitable

adjuvants for injection solutions are, for example, water, alcohols, polyols,
glycerol, vegetable oils, etc. Suitable adjuvants for suppositories are, for
e(l‘aflmﬂl%ﬂ ural or hardened oils, waxes, fats, semi-solid or liquid

polyols, etc."Moreover, the pharmaceutical preparations can contain

eservatives, salubilizers,. 25 viscosity-increasipg substances, .
e B L o i e U by Ea0h L Fspihumas
shllbstoFvEYy lsee thiep wanwstic qrlasaigdentRiffeet, phdeskindPdtavitdgst inhibitors and
%@W@@Iﬁ%&aﬂ@@m@ Eéﬁl{b _%aﬂsomrtgb@@wmu?a\@ﬁ ab?zjc }n 2 5%
S tances. In accor ce with the Invention, the, compounds of.for a.
R L S S AL AR B R TGO Cotone

propiplaviss apek et HEng of commercially available ELISA kit (Distributed by Assay
Design, Inc.).

Results obtained in the microsome assay using representative compounds of the

Invention as the test cormpounds are shown in the following table:

Compound i 11-beta-HSD 1
ICsp(nM)

Exampie 1 30

Exampie 41 3
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30 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 WO 2007/003521

WRAB/BEPE206/063533 39 individual requirements in each partaizneasess

In general, in the case of oral adn¥histration a daily dosage of about 0.1
mg to 20 mg per kg body weight, preferably about 0.5 mg to 4 mg per kg

body Wweirgmueds 2abosat SO egydervp disom] wivishakin 0 piefarality 43 3

inclividuakdpsracyhish GaRI6aNgIst (2" RIS 2L RS ANE AN atucs
should e ap&rop riate, It will, however, be clear that the upper limit given

SRR TR ST D560 b BE R dRIRROR MY invention

is |Ilustrated hereinafter by Examples, which have no limiting character.

10 Exab§srsPrsighpiéorngls Brad their phammygrentigally acceptable salts and esters
wﬁmemyhmhan&huﬂtpmzm%fh%ﬂoﬁynzﬁnu&m&ﬁ@@e@&%b@n The
ek R e s s sl o o
d%?ﬁ%tﬁ?ﬁ &8 fsb}&%&fﬁ%ﬁ%oh%ﬁﬁﬂ Sﬁﬁﬁ%ﬁ&ﬁéﬁ&% @F(ﬁ@h@!ﬁyﬁm&%@f or
Ghépehbiin{R@mily unden @ RIgobfalmeasphere yascaonieddar iRGantof
teabed: %%Wlﬁ%m& TR M AbiOd Aon LN BRI 5.

hexane keeping the temperature of the reaction mixture Below
éﬂﬁﬁ’?@“ﬁ&?@@%ﬁfﬁﬁ%’@é’@%%ﬁﬁﬂ PhErRAYER S iaisiion whtBerstic acid
methyl ester (1.9 gin 2 ml THF) were added slowly and the mixture was
stirredTsre3oporpdnofiéy malnpendttireibidiovmBBC ikl ecrentidnsaitixanreesters
was I;@wedaseg M%@@@eﬂé@wmmg&mgﬁﬂ%@ﬁm@a the

paciioned between ACOELANG waler, e, layers were ccpars
5)rgan|c ayer Vas Washed With water-dried overnySeH Hiter z Or?%f Gorn
é%%ﬁﬁté@‘lf@t@i%herﬁof talc, etcanc acid or its salts etc. can be used, for example, as

[Rxéh-AdpipH-pRenyt @ ehd arRpenaretaydphosphonic acid

dimethyl ester (2.34 g) as a dark brown oil that was used in the next

reactign ity %&t@%ﬁ?%@ ieRtion Mk, Qﬁé%r%%pﬁv'béga%%ﬂo@s] waxes,
gés AR 1 NG meth 5-methyl-I-phenyl-IH-pyrazoi-4-yl)-2-oxo-eth-

ol a}a‘&[f ff] é'at—aﬁ%ﬁ&) eic.

[2-(5-Methyl-l-phenyl-1H- %razol -4-yl)-2-oxo-ethyl]-phosphonic acid
dimetfyitadterdiprang)fos tes RERARFNTEE sy iar Rand RIBP iTafgbprample, water,

Fishesp ke ives Heate duypith docpafassium tert-butoxide (0.412 g) and the
mixture was stirred for 30 minutes. Then

Suitable adjuvants for injection solutions are, for example, water, alcohols, polyols,
glycerol, vegetable oils, etc.

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

waxes, fats, semi-solid or liguid polvols, etc.

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

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

In accordance with the invention the compounds of formula I and their
pharmaceutically acceptable salts can be used for the prophylaxis and treatment of
arthritis, cardiovascular diseases, diabeies, renal failure and particularly eating disorders

and obesity. The dosage can vary in wide limits and will, of course, be fitted 1o the
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(1S,4R)-1,7,7-trirttethyl-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 WO 2007/003521 PCT/EP20061063533 40

Wi BOiTeoHas partitioned between water and AcOEt, the lay@fSReres6/663533

separated, the aqueous layer extréitted twice with AcOEt. The combined
organic layers were washed with water, dried over Na2S0O4, filtered and
dpehyshabgaTemesiitewa dpticHetonsef &s iskrekintbgaghyt oral
(heptaesEd 101830 YL LR Qe (48 MRl pf Kol HHae B[ 3réaa fbly

TN s et o el AR B RRSTZ TR A e
(arfifsr&)la awwmsgamm@ewm pororpnsepoCie same amounts,
($5:3R)bE, apbrbbﬁdme@hwazé@matmﬂ dipin ey thd-Bysazahd-Yhe3 4613280 be

tg@ég EQN% gf Sl (%) ne (i) A solution of
(IS,4R)-1, 767 rlrﬁgﬁﬁyl 3- f?r?e% {é -l-phenyl-I1H- pyrazol -4-yl)-2- 10

oxo-eth: E Ildene cIo he ta ne n ethanol (60 ml)
was treated at ﬁafn '[ef’ié n?ﬂ%%% ﬁ‘f cﬂ’%‘f%rﬁ R
aahdraféemc acid (10 ml), and the mlxture was then heated to reflux for 20 It
(oil bath temperature: 105 C). The reaction mixture was partitioned
between water and AcOEt. The combined organic layers were washed
with 2M aqueous KHCO3, dried over Na2S04, filtered and evaporated.
The 15 residue obtainedwas composeggfnandsd mixture of hydrazone

intermediate [MS (El): 362.2 (M')] and desired ring-closed pyridazine [MS

l): 2 (M )] ether with some impurities, At this level the desired
SRR i bC/ SR by EAPBSS PSP BT G
cheainateysjosBibbfing thecAkiuieSteriging-closing procedure as
following: 20 (ii) The mixture was first subjected to flash chromatography
(heptahe/KcOBI¢DOYS ©1 eP5YaF tepyeanadve ithBuritiesthal ebtivephvbitie fom
ahtadaed 48656 g) was dissolved in n- butanol (20 mL), treated at RT with
0.56 mL of a 5.4 M solution of NaOMe in MeOH and heated to reflux for

12 b1t aesendingHesgildziand dMemrnalysicealk hydrazone (ntermediatean
K '&Méﬁ%%%%%&%&'&?%%'%'e!i@)m& EISRIANGVES RALHioned 2o,

e ween AcOEt and brine, iers were sepaE?ate d and ?ie organic

EP SR PWHE RARA 8{@ W&ﬁﬂ&ﬁ%ﬂ%ﬁ@%ﬂ&ﬁ@ﬁmm
&MW%M&W@MW& PR viekiohes WaE puriied: Hydaghrylic
chiomatbgraphy (tentiad el \TRIB W00 %4 dai 500 )yand the minaliesiabs stirred for 30

C}QIB{R&D{&EME@A&%%%HBW @@&Pyhﬁ%‘éﬂcﬁ&mﬁﬁ&u&% MG RR) Watdy fotoec,
T“megg% 5un e Y Ry ez O Y e aZRINEY S0 Lter. The

eca
layers were separated the organic layer was washed with water, dried over MgSOy, filtered

and evaporated to give [ 2-(5-Methyl-1-phenyl- 1H-pyrazol-4-yl)-2-oxo0-ethyl]-phosphonic
acid dimethyl ester {2.34 g} as a dark brown oil that was used in the next reaction without
further purification. MS (ESD): 309.1 (MH™).

Step Bl: (154R)-1,7,7-Trimethyi-3-{ 2-(5-methyl- I-phenyl- IH-pyrazol-4-yl)-2-0x0-eth-
(E)-ylidene}-bicyclo[2.2.1Theptan-2-one)

[2-(5-Methyl-1-phenyl- 1H-pyrazol-4-yl)-2-oxo-cthyl}-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
(154R)-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 12k under an argon atmosphere. The reaction
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30 2(7),3,5-triene, 0.32 gas an off-white crystalline solid. MS (El): 344.2
(M"). Example 2:
(1S,8R)-1,11,11-Trimethyl-5-(2-trifluoromethyl-phenyl)-3,4-

wdiagatnmpelo[6.2. LO2'Jundeca-2(7),3,5-triene Step Al: PCT/EP2006/063533

2-Ox0-2-(2-trifluoromethyl-phenyl)4¢thyl]-phosphonic acid dimethyl ester
This material was obtained in analogy to example | step A] from
2rtifhronesn etinyliBiet enzaienait:etihyl asten (thy)and methypahesphenigucous
Q%Tc{@%mgét&él QalerEo8oa8). t%gzly@rﬁé\tl@ea%%igft}?; hwcre washed with water,
2-9x9- lugrame
%ospﬁo%%zau %lmeth St 00(5 %% a%rgslw e|‘é)‘{is E%!Sb éf}%ge 1
hy (heptanefAcOEt 100% 10780%) to give (15, 4R) 17,7« tumethyi 3-[2-(5-

(IIISMR)I 1)1’)?617}’11: Hirhetgta-{2vb o2 tifGbrdivethybphanid)2eth B pyitdene

nel7oisyslolE. Hheptand-0ng BT Bis materjial was obtained in analogy to
example 1 step B] from 2-o0xo0-2-(2-

teitparpmethgrphenyi)retiyilehospionigineid gimeyhesier 0.8 9):andiaza-
({ﬁ&ﬁg;&d 1@2@{3«3@;{53?@@ [2:2.J1heptane-2,3-dione (0.5 g) to give

1S/4R)-1,7,7-trimethyl-3-

ozas»gq &sgwgﬁ)f@a rRhenyathy(E) z'@(e abic C'Qéz%ilzlregz}a“

w oil, M

S.a yello
(é‘%ﬁ%‘l@ﬁieﬂ% ER) Hﬁrﬁmrﬁeﬂm@ﬁ ﬂ%ﬁw étaa%@tﬁewsspreawd
62 RTozith wiigeCa-2d7) loGarian e Tied rietier (419 asl bitd irrstdacih 818 gyl toand
exampileutesiaptidofiemed &, AR)rd (& 2OMNel®ith temperature: 105 °C). The
r@cﬂ&ﬁ wikabtle ﬁﬁkﬁ@ﬂl@@é@t SiEvlidens]- %X%%Qcﬂ %?ﬁl‘?i@ Jayers

(f§r§ S{}egl"‘g& rlme%/ aal n%{g}/ %rgxtrgr a288 Piltergé and evaporated. The

tAREIOPE AR %Wéﬁyrj\%oa%%l%ﬁa%k%ﬁ%@?i%ﬂﬁ%@é@@@)ﬂ%%@
(GE23(Y) abaadlitpstrye How dosstiapinie aliel] MS(HDL) 3882 (AW Ho FExamplien some
ik b SsBRY: M&ék@zwsﬁ%@a@&&m%@r&rﬂwﬁgﬁa@m Uﬂremégiaphy but

| ren
e DR eR TR Ry el

BEC¥Eimethyl ester This materlal was obtained in analogy to example |
ste A from 1-phenyl-5- trlfluoromethyl -1H-pyrazole-4-carboxylic acid
e reis

ety BSBEsTS) KpHRshi chaurtR ety (st 8') 1% to
g"ﬂﬁ&vl}zﬁ@m@@lﬁph@nyb%mmlQwadnmtﬁ%ﬂl—bbmz@[&ﬁé ) was dissolved in n-

ybeethyllcphasphericaeickdimiethybe sieri 38dakas @ igNuwone RihMSH and

@@A@é@t@%@%u&%ﬂb@(umﬂ according to TLC and MS analysis all hydrazone
intermediate was ring-closed to the desired pyridazine). The residue was partitioned
between AcOE! and brine, the layers were separated and the organic layer washed with 1M
aqueous HCL, then 2M agueous KHCO;, dried over Na;SO., filtered and evaporated. The
residue was purified by flash chromatography (heptane/ AcOEt 100% to 70%) and the
material obtained crystallized from diethyl ether/ heptane to give (18,8R)-1,11,11-
Trimethyl-5-(5-methyi-1-phenyi- 1H-pyrazol-4-y1)-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: (15,8R)-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-trifluorometh yi-phenyl)-ethyli-phosphonic acid dimethyi ester

This material was obtained in analogy to example 1 step A] from 2-trifinoromethyl-
benzoic acid ethyl ester (5 g} and methyl-phosphonic acid dimethyl ester (5.687 g) 1o give
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Step B]:
(1S,4R)-1,7,7-Trimethyl-3-[2-0x0-2-(1-phenyl-5-trifluoromethyl-iH-pyrazol-
4- yl)-eth-(E)-ylidene]-bicyclo[2.2.1]heptan-2-one This material was

woRlinewini analogy to example | steps B] from [2-0x0-2-(1 3t #eEEA086/063533

trifluoromethyl-1H-pyrazol-4-yl)-eth§l]-phosphonic acid dimethyl ester (1.2

g) and 30 (1S,4R)-1,7,7-trimethyl-bicycio[2.2.1]heptane-2,3-dione (1.097

P togRe( rgiaRpmerhyl-pienetingti s> nheepRqaiqiehJissethif eoioriiesyl 4s 2
Reipiyeaabi-Avigy-eth 48 iyfidéne] - bicyclo[2.2.1]heptan-2-one (1.5 g) as a
yellow oil. MS (El): 402.1 (M4). WO 2007/003521 PCTIEP2006/063533
AH5BP @HAR)-1.7,7-Trimethyl-3-{ 2-ox0-2-(2-trifluoromethyl-phenyl)-eth-(E}-vlidene] -

(34 @2&%%%{1&'@%@' -5-(L-phenyl-5-trifluoromethyl-IH-pyrazol-4-yl)-3,
4- diaza-tricyclo[6.2. 1.02'7] undeca-2(7),3,5-triene This material was

ORIRAIREALI% ADAI OGN I0. £ 32 AR] Sg&%e&sﬁzlgﬁgﬁn 'ﬁ%&; Z gximethyl-

- ox02 1%’2‘ rL) %\Agg} thg/IIH -- yllden -5 (77
R Ly SRR O 8177
G e SIeRpLL.2. l}heptane—?; J-dione (0.5 g) 10 give {IS AR) 1 7 - tnmethyl—?:-[z-
loid-2-twidiethyeiliphenyl) Sl Eoraitetsly bl tHdhyiaz alHdeylin3 4ot o@B749 ¢)
tHeyclalfeloh. A4 (ENdeRa 264),3,5-triene (0.9 g) as a yellow gum. MS (El):
398.1 (M"). Example 4: (1S,8R)-5-Adamantan -I-yl-1,11,11-trim ethyl-

w@zmngw@r@ ﬁurrggear B e, his

23 AmaurpanL sghonrc acid dime
aterarw N & ana ogy o example I step A] from adamantane-

arboxyli aC|d eth Iester and |- onlc dimethyl
]T%err@tg acllg gris glve gt ‘§¥ § ?g%&r%@ i %&mcﬁhy}'
chink&tPi és&%ﬁw@@@%fa’lc@r@?@ﬁ%n( Yligleis) ubeclciﬁ[ﬁa% Hé%f@feﬁrone (.13
vgthodtfudthenourifichyidnateViB! (B 8) 12869 (M/BR).1 13, StapBithyl-5-(2-
(&%&&Bﬁﬂ%ﬁ%ﬁ@ﬂ?ﬁ@a &aﬂa%a@)mo@ém(ﬁ)l?jrg%el 37 BHImetbYb.023 ¢) asa
b&%{? 02‘3{:; hep ;[laeréwé%engkz r},‘!ﬁtsr was obtained in analogy to
am

e step B] from ntan-l-yl-2- oxo-ethyl)-phosphonic acid

g#g/it?[( It]ilre(p aneﬁg qurg%e l)ﬂ%gg _nEe ﬁé)sgt AR A pyTazol-
SAcs )ﬁ B’P@E)‘EIO[Z 2. 1]heptan -2-one (1.

57 )asayellow amorphous SO|Id MS( 3263 (M"). Ste
r}aﬁi) AN BRI o ReaH & AVEE e bm‘selzorﬂas acid

n@iemahﬁ @i6:=triene This material was prepared according to example |

step C] (IS,4R)-3-[2-adamantan-I-yl-

This material was obtained in analogy to example 1 step A} from 1-phenyi-5-
trifinoromethyl-1H-pyrazole-4-carboxylic acid ethyl ester (5 g) and methyl-phosphonic
acid dimethyl ester (4.35 g) to give {2-oxo-2-(1-phenyi-5-trifluoromethyl- 1H-pyrazol-4-
yh)-ethyl]-phosphonic acid dimethyl ester (4.384 g) as 2 light brown oil. MiS (ESI): 362.9
(MH").

Step BJ: (154R)-1,7,7-Trimethyl-3-[2-0x0-2-( 1 -phenyl-5-trifluoromethyi- 1H-pyrazol-4-
yly-eth-(E}-viidenel-bicyclo[ 2.2. 1 Theptan-2-one

This material was obtained in analogy to example 1 steps B] from {2-oxo-2-(1-phenyl-5-
trifluoromethyl-1H-pyrazol-4-yly-ethyl]-phosphonic acid dimethyi ester (1.2 g) and
(18,4R}-1,7,7-trimethyi-bicyclo{2.2.1]heptane-2,3-dione (1.097 g) to give (1S,4R)-1,7,7-
trimethyl-3-{ 2-ox0-2-(I-phenyl-5-triflucromethyl- 1H-pyrazol-4-yl)-eth-(E)-ylidene] -
bicyciof2.2.1Theptan-2-one (1.5 g) as a yellow oil. MS (EI): 402.1 (M™).
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25 2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-bieyclo[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

W@ Ropeeiny for 12 h at reflux temperature and isolation of d€SifRIOsEHER3

by chromatography (no further Na®Me treatment as in example | step C].
This gave (I1S,8R)-5-adamantan-l-yl-1,11,11-trimethyl-3,4-diaza 30

ey Elb[6- 2 8Rb2: T jurdEesmetiniestfienbeio2 Try uescanc trviot Priaszigit yi) - 3.4-
vetavw pedid] M . (E ) BR2:42(M4) 5 iaraple 5:
(1S,8R)-5-[2-(3-Chloro-phenyl)-thiazol-4-yl]-1,11,11-trimethyl-3,4-

diciz antie v obSodhifi i} unsegatd dbmiplen e @ R ORAM 0085211, 7, 7-trimethyl-
B 200G/ A63A33 A sHGRefNyi- 111-pyrazol-4-y1)-eth-(E)-ylidene)

2-[2-(3: ro-phenyl)-thiazol-4-yl]-2-oxo-ethyl}-phos %or C cid]dimeth

DT For AT WA Sttt ot T ESARIAE | G ) e 106k
213 CriromsiBHeryh-PiraYofeualearpmeiy-dEldretmy ebtdi-fdodagy-and
mieskldFpAIIP bnideagidl @irhSthidresep 5)(ds Z88Igaugiveis (EI): 398.1 (M™).
{2-[2-(3-chloro-phenyl)-thiazol-4-yl]-2-oxo-ethyl}-phosphonic acid dimethyl
Esten(R.8 g) as(adiEik-fetiduinenus-alyMS (E Sk 46 1-0MH).Step B]:
URARSA 202 S sl phenyb-thiazol-4-yl]-2-oxo-eth-(E)-ylidene]-1,7,7-
trimethyl-bicyelo[2.2.1]heptan-2-one 10 This material was obtained in

lagy>to.example. 1. ptepR) rag {gHes(Roshiorqarhsryila
%%z%?-#yl]-z-oxo-ethél}-p%osphg]r%icg%%% gimethyl ester Oé%ei g) and

%ﬁ%ﬁ%ﬁ%&aﬁ%ﬁ%ﬁ@%ﬁ (E)}l%%k%r L?u %ﬂfg@r}e@%ﬁ;ﬂ 16 @dﬁ%a@l&?@gf V&rbo xylic
R ?[a"%'(gzl’;gyﬁj‘-‘i%%tgé’é“t%"ft’é%?ﬁﬁ‘d‘éﬁ%if}??ﬂ?ﬁrﬁ%fﬁ&ﬁé%y%fﬁ?}%p
AP (ovb4 25 -5 W ighe Bivic asitbipRelsisingr MS genp BgBerigmod that
Ventatdmassigrunent efthbh dirabehmmiStayStepi]ESD: 286.9 (MH™).
(1S,8R)-5-[2-(3-Chloro-phenyl)-thiazol-4-yl]-1,11,11-trimethyl-3,4-diaza-
ieydb {16.2R)-02 Fadadacsa? ¥ B-rienedihicEmaiesalwas obiaiaad in

anqlagy toigxamnle 4mteps CJ from (IS,4R)-3-[2-[2-(3 20
chloro-phenyl)-thiazol-4-yl]-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-bicycio[2

%ésléﬁ?éﬁﬁ‘f@a‘%ﬁ&%%% Aneh By azing, menaly 4ais 0093 N A HVE 11.2-

,8R):5-[2-(3-chloro- , .. .
IR b B0 el stisr (5 72 ) TR D BB A
biigleba Al sHigne (DB G} B A HOHIDLS Graga so s etp-eth-(B)-
3Bdefe(M.). 2EiEctimplecgciof 2.2. 1 Theptan-2-one (1. 57 g) as a yellow amorphous solid.
% BF)-348 3G horo-phenyl)-1,11,11-trimethyl-3,4-diaza-

Step CJ: (1S,8R)-5-Adamantan-1-yi-1,11,11-trimethyl-3 4-diaza-tricyclo{ 6.2.1.0% Jundeca-
2.4,6-iriene

'This material was prepared according to example 1 step C] (1S,4R)-3-[2-adamantan-1-yl-
2-ox0-eth-(E)-ylidene]-1,7,7-trimethyi-bicyclo{ 2.2.1Theptan-2-one (0.2 g) and hydrazine
monohydrate (0.117 gywith the foliowing 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 (15,8R)-5-adamantan-1-y1-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.07Jundeca-2.4,6-triene (0.027 g) as an amorphous light yellow solid. MS
(ED): 3224 (M™).

Example 5: (15,8R)-5-{2-(3-Chloro-phenyl)-thiazol-4-y1]-1,11,11-trimethyl-3,4-
diaza-iricyclo]6.2.1.0% Jundeca-2,4,6-triene



tricyclo [6.2.1.027] un deca-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

WO Hlelgrer3énzoic acid methyl ester (5 g) and methyl-phosFRarHE24e4H63533
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dimethyl ester (7.273 g) to give [2-{2 30

chloro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester (10 g) as a

St urlebs Iigtad-hivapwhsnyBedintidoy ivtthae sthificanerr Maicryd ZEaethyl

@ter. WO 2007/003521 PCTIEP2006/063533 44 Step B]:

(1R,4S)-3-[2-(2-Chloro-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl- b

Ty & g RrZailviinapiamed-Brnebaistonadeniplkwasep btpined I angy-thenyl)-

m&a@%lﬁ%e Jim &%?e&@lqu@@'? A B P %&Mﬂﬁ@ﬂﬁ%&ﬁ%&ﬁ&ﬁw ester
eSter - ?—@5) d éﬁ F%ig'r? é)ﬂ%m?z&pm ﬁ W—om -ethyl }-phosphonic acid

|cyc ane ne %}l
@Ry 98‘[% %&}ﬂﬁé ‘iﬂﬁ’éﬁ%ﬂ)"?‘?@% VIS (ESD): 346.1 (MH").
(E)-ylidene]-1,7,7-trimethyl-bicyclo[2.2.1] heptan-2-one (0.772 g) as a
yellow solid. MS (El): 302 (M4). Step CJ:

(1R,8S)-5-(2-Chloro-phenyl)-1,11,11-trimethyl-3,4-diaza- _
tﬁ@p@&i{é@ﬁﬂ?@é”i}%ﬁ%@cﬁh@m@hﬁéﬁ% o HAtrRPRts Gbtafideerinl. 7. 7-

arialegyltoiexiriphel Ihepeps =dfeom (1R,4S)-3-[2-(2-chloro-
phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-bicyclo[2.2.1]heptan-2-one

(Oh2s @) caerehi mmmmwwatee@xﬂaﬁﬁ @ )stepgBlerom {2-{2-(3-chloro-phenyl)-
(GHRAP): 1{22%!81%!} phdliclaksH e Ssk:digzayty Mﬁk@ @s?zxa) 1,7.7-

ie 3 li ht eIIo

5 ks f}l%fwé ad s sl sl ARl s

Q-F@azqg l;}]%ﬁxaétg% @hy@dﬁq@hé @?éﬁ'1}i\]ethy‘~blcyclo[2 2 1}heptan 2-one
({S@Rgﬂ_gjaﬂa@mﬁmﬁyl@qm Zipthaviyl<eh - (Bﬁ-.ﬂ(l@éﬁe}kntatwe assignment of
higysdabz2ilheptan-2-one and
(1S,4R)-1,7,7-trimethyl-3-[2-0x0-2-phenyl-eth-(Z)-
ylidene]-bicyclo[2.2.l]heptan-2-one 20 This material was obtained in
analogy to example | step B] from (2-oxo-2-phenyl-ethyl)- phosphonic acid

Ght%%ﬂ] 61§ R1kY-699) R0s10r3 A dnl chririmatyl-bicy elof2 R nepianGz.-
%gyﬁlls? 2(%&13%%1%51 ?—%—ff—(%géo 5. -phenyl- eth-(E)-yhdene]-

%1 1911 heﬁk? Y 2 962§oq andyf 4,51eps ] from (1S4R)-3-[2-[2-(5-

Q)ieﬂméhﬁ]y&dy&é‘ré‘?ﬂ}] B’Ear?t? Yol gy ak el eIy 2.2 L heptan-
rgspedively abMSh 2526 Ry(vidg (0.099 g) to give (15,8R)-5-[2-(3-chloro-
phenyl)-thiazol-4-y1}-1,11,11-trimethyl-3,4-diaza-tricycio{ 6.2.1.02.7}undeca-2.4,6-triene
(0.021 g) asan amorphous orange solid. MS (El}: 381.2 (M").

Example &: (1R, 88)-5-(2-Chloro-phenyl}-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.0% Jundeca-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 iguid
that was used without further purification MS (EI): 263.1 (M").
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Step B]:
(1S,8R)-1,11,11-Trimethyl-5-phenyl-3,4-diaza-tricyclo[6.2.1.02'7]lundeca-2
,4,6- triene This material was obtained in analogy to example 4 steps C]

wivam}n§iS14R)-1,7,7- PCT/EP2006/063533

trimethyl-3-[2-ox0-2-phenyl-eth-(E}4/lidene]-bicyclo[2.2.1]heptan-2-one
(0.2 g) and 30 hydrazine monohydrate (0.187 g) to give

(S8 IR) ¢ IRIAS 13- (R edihyorD-phenyyl-3,dxdiaga (E)-ylidene] - 1,7, 7-trimethyl-
mi@ygmgziﬁlgg{ﬂ@gggaa,4,6-triene (0.036 g) as a yellow solid. MS
(ESI): 265.2 (MH'). Example 8:

(@Bs%@zéééa%;isaﬁgmglzﬁ 1@@% (Lr% 2l 9%1?11)%' 'phenyl)-2-
RS S S bkdreh-

&Wa %?2“@_ R 23 gllfé‘l% } to give (1R,4S) 3 2 Chioro phenyl) ~2-0x0-¢th-
(ERABpKI? 172'I7rhin@ﬂ’iwl3b[®@&blz -pisepipnehofi€)cyTitienals-bicjiole §dhid 1S
J(aEpABMRFONe This material was obtained in analogy to example | step B]
from (2-oxo-2-phenyl-ethyl)- 5 phosphonic acid diethyl ester (1.69 g) and
GRAS)-LE Jsfrimetiwibisyteldi? Lhentanseha-0i0e:41. 9) to give

T, &atr %33] 22- phenyl-eth-(E)-ylidene]-
g%gllg{g]% 11%;{);{]‘?% ?ﬁég 8é§15 g) and

r hen th-
é?@‘.*}?é%% e R RS g vt g
&éﬁgfo Ty Liggach xfy tilgl%b fgyclo[2.2.11heptan-2-one (0.2 g) and
(1sigzme monohydrxie(@thid-5- pheng i BBz 42tdipco B €0, 11,1 1-trimethyl-
Buntieganicdk B Siene” Thisiaaternal wascablasad 4 ARaogIie eXai RIS den):
SigPs &t+#rom (1R,45)-1,7,7-trimethyl-
3- [2 oxo-2-phenyl-eth-(2)-ylidene]-bicyclo[2.2.1]h.eptan-2-one (0.2 g) and

i@? monf’{ygﬁ t? 1(9 ﬁsgrgg\égxglﬁggheﬁyé 3,4-diaza-

QR 8 trlme -5-pheny
tﬁ&‘iy& "ﬁﬂ?}eﬁéé fﬁré“iﬁene (0.042 g) as a light yellow solid. MS
ESI): 265 2

F?é‘é)qsl@ f %rﬁ&fﬁﬁ]’ﬁ (%%f?ﬁi%r%m SheEyylsioncdiazatricyclo [
mi@jz'?]ll],hqzm@z@;é&gw 8uiielb.d18te g Afrimethyi-3-[2-oxo-2-phenyl-eth-(Z)-
IRi4&)-bidydiol imelhyhtan[2-0x0-2-(2-trifluoromethyl-phenyl)-eth-(E)-yliden
e]- 20 bicyclo[2.2.1]heptan-2-one This material was obtained in analogy to

Prasdetasten Bl @dndmatAitaue wmathyt- ahe py l-ethy-8ROSPRARIG et yl)-
%‘B‘S‘sﬁ'ﬁ%ﬁ%&@ﬁ%&%@é& )6@”% %ﬁi? 7R ’7%9'1}%%@@15;1 -bicyclof2.2.1]heptane-
%%’c%% @l; EDE a”e'zé‘@ g”ﬁx N3 ?2-ox<> 2-phenyl-cth-(E)-ylidene]

bicyclof 2.2.1]heptan-2-one ((.962 g} and {154R}-1,7,7-Trimethyl-3-[2-oxo-2-phenyl-eth-

(Z)~yhdene]-bicyclo] 2.2. 1] heptan-2-one (0.672 g) as a yellow solids, respectively. MS (EI):
268.2 (M),

Step BJ: (15,8R)-1,11,11-Trimethyl- 5-phenyi-3 4-diaza-tricyclo[6.2.1.0% Jundeca-2.4.6-
friene

This material was obtained in analogy to example 4 steps C] from }: (1S4R)-1,7.7-
trimethyl-3-{2-0x0-2-phenyi-eth-(E)-ylidene]-bicyclo[2.2. 1Theptan-2-one (0.2 ¢) and
hydrazine monohydrate (0.187 g) to give (1S5,8R)-1,11,11-Trimethyl-5-phenyi-3,4-diaza-
tricycko[é.?..l.()z’?}undeca-2,4,6—trienc (0.036 g) as a yellow solid. MS {ESI): 265.2 (MH™).

Example & (1R,85)-1,11,11-Trimethyl-5-phenyl-3,4-diaza-
tricycio[6.2. 1.02’?} undeca-2.4.6-triene



trifluoromethyl-phenyl)-eth-(E)-yliden]-bicyclo[2.21]heptan-2-one (0.237 g)
as a 25 yellow oil. MS (El): 336.2 (M+). Step B]:
(1R,8S)-1,11,11-Trimethyl-5-(2-trifluoromethyl-phenyl)-3,4- diazatricyclo [

We OB Yun deca-2,4,6- trien e This material was obtain@§ TE&H B35 16
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example | step C] from (1R,4S)-1,7-trimethyl-
3-[2-0x0-2-(2-trifluoromethyl-phenyl)-eth-(E)-ylidene]-bicyclo[2.2.1)heptan-
2remndli6 1B B0l g) ARt ngédziné-mensRyeateilo & -glidergive

(HEBS -2, Mhehlatritrethyhhl (AR 4S)-1,7,7-Trimethyl- 3-[ 2-0x0-2-phenyl-eth-(Z)-

iflarometbyrphamyd)3 #-diggatricyclo[6.2.1.02'7]undeca-2,4,6-triene
z) 024 g) as a light yellow crystalline SO|Id MS (ESI): 333.0 (MH"). WO

2[%@371‘4&@&%%5 ggt'&'%?e&@)@@(ﬁﬁ%@%ée 4?9 from (2-oxo-2-phenyl-ethyl}-

I e R e
@@z%@)eilﬂbtqrﬁ’ﬁ%m B2 8>?o“‘2“(ﬂﬂm’r1éc§?0ﬁ¥é?fﬁyﬂ’ktﬁﬁ‘éfh%’ 4fH- é@?%ﬂ?&ie
rredycncy.Elo[ReBtdh2 ot 230 he)3dthid Rtbe tidl vasrobitained Iroamdlpgyngd-cth-

e(z&@mi@lé HRpcBl 201achd-tribue oy l=phomdl-aindl-pbpephanic MS
?1%? t@fL)ester (0.534 g, synthesis described in DE 2322142) and
4S)-1

7-trimethyl-bicyclo[2.2. I]heptane -2,3-dione (0.3 g) to give

éé!F%’(ﬁ)_ i Rﬁuoggﬁflgﬁt%gﬁ yﬁi éulz}] Tcyclo[é 2.1.0%undeca-2,4.6-

BTL‘%?&O[Z 2.1]heptan-2-one (0. 476 g) as a yellow solid MS (EI) 336.1 (M)
10 Step B]: (1R 8S)-1,11,11- Trlmethyl -5-(4- trlfluoromethyl )é{ )
FErARASTAbIE LD 0D Brithalory o GamBlsPHRS Ghistm( (a8 idames-

Eniogy b mansié 4BtepdeidtdreiRi48) 1hzpTatrifetisy(0.2 g ) and hydrazine
H&r@%ﬁd&té‘tﬁdﬂﬂ eramgihy eyl athi(Enlidens] hieyalo[2. idlheptan-
3 1P %ﬂ&%&”@é'@%@%@w 216£Q: i3 Q4iQONRa. M (EST): 265.2

( -1,11,11-trimethyl-5-(4 1
|’0methyl -phenyl)-3,4- dlazatrlcyclo[6 2.1.02'7Jundeca-2,4,6-triene
(0 03 g) as an amo%hous I| ht yeII w_solid. % (EN: 332.1 (M

B o (B R b R L AT B A
thyelo (BRI, %211] v erdesa: M%ﬁtﬁéﬁe Step Al:
[2-(4-Fluoro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester 20 This
risefifliWad obtdited indhdiddgy orexampraiuorspmathidophenyl)-eth-(E)-yiidenel-
Sflyanpatrenaeitacikdomethyl ester (5 g) and methyl-phosphonic acid
dimethyl ester (8.05 g) to give [2-(4-
fioaranRheny =2 shienaii]phrep hosiaasid dias byl esien(4rghasobethyl-
COloLIRSS: M MRphonic acid dimethyl ester (0.312 g) and (IR4S)-1,7,7-irimethyl-
bicycio[ 2.2.1Theptane-2,3-dione (0.35 g) to give (1R.4S)-1,7.7-Trimethyl-3-[ 2-ox0-2-(2-
trifluoromethyl-phenyl}-eth-(E)-ylidene-bicyclo[ 2.2.1Theptan-2-one (0.237 g} as a
vellow oil. MS (EI): 336.2 (M™).

Step Bl: (1R,85)-1,11,11-Trimethyl-5-(2-trifluoromethyl-phenyl)-3,4-
diazatricyclo[6.2.1.0* Jundeca-2,4,6-triene

This material was obtained in analogy to example 1 step C] from (1R45)-1,7,7-trimethyi-
3-[2-0x0-2-( 2-trifluoromethyl-phenyl)-eth-(E)-ylidene}-bicyclo[ 2.2.1 Jheptan-2-one (0.23
g) and hydrazine monohydrate (0,17 g) to give (1R,85)-1,11,11-trimethyl-5-(2-
triﬂu.oromethy1~pheny1}»3,4~diazatricyclo[ﬁ.ll.{)z’?] undeca-2.4,6-triene (0.024 g) as a light
yellow crystaliine solid. MS (ESD): 333.0 (MH™).
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(ESI): 246.9 (MH"). Step B]:
(IS,4R)-3-[2-(4-Fluoro-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl- 25
bicyclo[2.2.1]heptan-2-one This material was obtained in analogy to

wexarnplasL2step B] from [2-(4-fluoro-phenyl)-2- oxo-ethyl]-phrosphanigiasiss

dimethyl ester (0.5 g) and (1S,4R)<,7,7-trimethyl-
bicyclo[2.2.l]heptane-2,3-dione (0.675 g) to give
(BaESHR-(4-fluBRBphehyl)-2roxethyl-5-(4-trifluoromethyl-phenyl)-3.4-
athetRinidspel o7 Fbimethyhieslol2.2 lheptan-2-one (0.46 g) as a
yellow oil. MS 30 (El): 286.1 (M’). Step C]:

(338R) é}é,%quf o-pheaiila 1. bisvimethyhd AHiaza: Ig ieXClPln(E)-yiidene]-
60?% deca 4 6-triene WO 2007/003521 PCTIEP2006/063533
4

mat I‘Ig| Was odbtalned in analogy to example | steps C] from

4R -
( einy i3 %%(é’ ih dI'"l(l:ilen OBV GrRBtRyI %78yBél(% ﬁ]ﬁéﬁf%“f%ghﬂ'
(@fgﬂl@)l FieYiyRdesP Iﬁ‘]%@) VHFQT@I @Sie 78 gy fe synt esis described in DE
(5781425 (i flidréSpHidhiAkiin tth i biciriefhyl-B Hentiaza-tridyelo[@.2 £) to give
J{ @@ﬁmdecauaéh@ﬂmmm 033-eras ARV sRMe I MSh(ES L1882 5
E!f s ’I}E@%E z(%§eﬁ&§ér% Yeflopr solid YIS (ED): 336.1 ().

nyI) 5-trifluoro H -pyrazol-4

r| lo,[.6 107 nd ca- trien e Step

ﬁ%% %V&? E?I flE’)d]‘l(jlny tﬁl@ol%mue graz ?)fll’” 3%] -2-0x0-ethyl
Hﬁ%‘f?ﬁ/lzé}ﬁe‘}nfBGThls materlal was obtained in
analogy to example | step A] from 1-(4-Chloro-phenyl)-5- trifluoromethyl-
1HhisypavoRl was SRR RS H Eh it e&gweg%%pa%mﬂ@tﬁWﬁbéahBﬁ@ethyl
ati dimethiytdSter¢h @t yptogilecth-(E)-ylidene] -bicyclo] 2.2. 1Theptan-2-one {0.2
{&[dnnchlorahen)S-4uflacrgmethy ik priggol, 11,1 ; trimethyl-5-(4-
thyke i

S SO PB SO R BTN e
(@2@%“&%”1383}&8;]8%%?% gfubmethyl-IH-pyrazol-4-yl]-2-oxo-

eth-(E)-ylidene}-1,7,7-trimethyl- blcyclo[2 2.1lheptan-2-one This material

WAEBBRated in bty (6 Ramphe e dlisp By HoifisPafrichiso

phisngh 5 3rifierdetl4i4-pigag ol-4-y1]-2-oxo-ethyl}-phosphonic aC|d

dimethyl ester (1.69 g) and
(BaRY-177(3-HimutippebidyClof: ZthHe ptanpi2Bcdicdal b A8 g)do give

20 (1S,4R)-3-{2-[

|-Fhie hetmighenpbted iozoshesh yd-thbqpptad oltep W] - Reoox d-Bthefd=penzoic acid

vhideng ksle? (5-Uimathybihieysi o Brd Ahanianmsane dile2 30(8)a st kel oV 4.
Sﬁ&&‘ro%%a@% 2-oxo-ethyll-phosphonic acid dimethyl ester (7.4 g) as a colourless oil. MS
(ESI}: 246.9 (MH™).

Step B: (1S,4R})-3-[2-(4-Fluoro-phenyl)-2-oxo-cth-(E)-ylidene}-1,7,7-trimethyl-
bicyclo[2.2.1]heptan-2-one

'This material was obtained in analogy to exarple 1 step B] from [2-(4-finoro-phenyl}-2-
oxo-ethyl]-phosphonic acid dimethyl ester (0.5 g) and (15.4R)-1,7,7-trimethyl-
bicyclof2.2.1]heptane-2,3-dione (Q.675 g) to give {1S4R)-3-[2-(4-fluoro-phenyl)-2-oxo-
eth-(E)-ylidene}-1,7,7-trimethyl-bicyclo[2.2.1heptan-2-one (0.46 g) as a yellow oil. MS
(EI): 286.1 (M™).

Step C}: (18,8R)-5-(4-Fluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo{6.2. 1.07"Jundeca-2,4,6-triene
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436.1 (Me). Step CJ:
(1S,8R)-5-[I-(4-Chloro-phenyl)-5-trifluoromethyl-IH-pyrazol-4-yl]-1,11,11-
trimethyi-3,4-diaza-tricyclo[ 6.2.1.02'7] undeca-2,4,6-triene 25 This
WhageHielsezas obtained in analogy to example | steps C] froRCT/EP2806/063533
(1S,4R)-3-{2-[ 1-(4- chloro-phenyl)#5-trifluoromethyl-IH-pyrazol-4-yl]
-2-ox0-eth-(E)-ylidene }-1,7,7- trimethyl-bicyclo[2.2.1]heptan -2-one (0.87
Prana hgdrayne rirarshipdrtio gy &) wagivk (E8BR)-§4¢m (154R)-3-[2-(4-fluoro-
Tpiténghlaroxphainy B Stidbugrometayhbaysagolof2ylilikdidd 2rimethyd g) and

% PA%@H&%@JQ{@%@093%%3%%?%8%%@@%&?5%@%9)1"2‘1'51:"1 Cohalges 4

ite solid 30 {ESD): MH". el , ‘
el I o RGN T TP 54 oA TG AR 82
U Eeéa-2,4,6-triene WO 2007/003521 PCTIEP2006/063533 48 Step AJ:
(1S,4R)-3-[2-(2-Chloro-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-
Bisyape12: 1] hepfR-omé- i neraisrias sofaedmeiadalbgyyiszol-4-vil-
exaliplerinstey By 4rdtmzi2a(2yahl6rnigiewiiie b éetliyilephosphonic acid
dimethyl ester (0.316 g) and (1S,4R)-1,7,7-trimethyl 5

Beyckif22[1]teptdosr-DideayDn® (@4 @pioedive 1H-pyrazol-4-yl]-2-oxo-ethyl }-

4Ry REhiareRReny!)-2-0x0-
eth-(E)-ylidene]-1,7,7-trimethyl-bicyclo[2.2.1]heptan-2-one (0.2 g) as a

A R A A R0
B B e L e S RN, Eﬁ%“]f’n“
PSPt ES 4R B 1o gyedhibrdd-chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-
phegind)cReonbsdipi{Epihdenelddminimstaylbloyce yZheptana2vane sed in

(hd 8ea) andwiinenazingnpnehydiate (0.157 g) to give
(1S,8R)-5-(2-Chloro-phenyl)-1,11,11-trimethyl-

Kekrlinz @rﬁ,@j@ [6.-2 J{@%h?éﬂénﬂ?e%@fn?«ﬁtﬁﬁﬂ SREHAIIR 1) 35:2lgnt yalowx, -
?%%%A%%%aﬁﬁ rf%é%ﬂ)%%{&%gf ?&l@?éﬁﬁm ta)?bzrﬁeeriﬁyl-lH-pyrazol-

=y|)-3,4-diaza-tricyclo[5.2.1.02"lundeca-2,4,6-trie te :

s @;&f{%‘?ﬁ%ﬁy T %oféyiié‘aﬁ‘ B R sl
-Bfisheth-p e eRsmea Uy Yoz ieltarr X TR seher] imethyl ester
dbteins i BByl o Teximuple steps B fiine ] RoxdR didxpHa A £ 120 give
trifsiororethyl-1H-prsazpldn)-etayil-phasphanic aaichimeiiybesteret.- ()-
(338 2: 3%, cimethyl-bicyclo[2.2. 1 heptan-2-one (1.236 g) as a yellow solid. MS (El):
436.1 (M),

Step C1: (15,8R)-5-[ 1-(4-Chioro-phenyl)-5-trifluoromethyi- 1H-pyrazol-4-y1}-1,11,11-
trimethyl-34-diaza-tricyclo{ 6.2.1.0° Tundeca-2.4,6-triene

This material was obtained in analogy to exampie 1 steps C] from (15,4R)-3-{2-[1-(4-
chioro-phenyl)-5-trifluoromethyi-1H-pyrazol-4-yl}- 2-oxo-eth-(E)-vhidene}-1,7,7-
trimethyl-bicyclo{ 2.2.1]heptan-2-one (0.87 g) and hydrazine monohydrate (1 g) to give
(15,8R)-5-[1-(4-chloro-phenyl)-5-triflucromethyl- 1H-pyrazoi-4-yil-1,11, 1 1-trimethyl-
3 4-diaza-tricyclo[6.2.1.0% Jundeca-2,4,6-triene (0.256 £) as a crystalline white solid. MS
(ESI): 433.0 (MH™).

Example 13 {(15,8R)-5-(2-Chloro-phenyl)-1,11,11-trimethyl-3 4-diaza-
tricyelo[6.2.1.0% Jundeca-2.4,6-triene



10

15

20

25

30

(1R,4S)-1,7,7-trimethyl-bicyclo[2.2.1]heptane-2,3-dione (0.166 g) to give
(1R,4S)-1,7,7- trimethyl-3-[2-0x0-2-(1-phenyl-5-trifluoromethyl-
IH-pyrazol-4-yl)-eth-(E)-ylidene]- bicyclo[2.2.1]heptan-2-one (0.32 g) as a

Wiigiat yelbsee crystalline solid. MS (El): 402.2 (M'). Step B]: PCT/EP2606/663533

(1R,8S)-1,1.1,11.-trimethyl-5-(I-ph#hyl-5-trifluoromethyl-IH-pyrazol-4-yl)-3,
4 25 diaza-tricyclo[6.2.1.02"Jundeca-2,4,6-triene This material was
Smink dLinEnaidgy A tammplech ste p-Cxfroth (IR ;48)ed¢T; 74 Truetinth yi-
Bif2cwr0-21{hephenyloperifluoromethyl- IH-pyrazol-4-yl)-eth-(E)-ylidene] -
bicyclo[2.2.1]heptan-2-one (0.318 g) and hydrazine monohydrate (0.396
Igh?@iﬁﬁl&fﬂm&lnkdiﬂr analogy to example 1 step liB] from [2-(2—Chl%r0«phcnyl}-2-
~trin -5- -IH-pyrazql-4:yl)s3.4-diaza
%;@l e R GRS
c ?218]&‘@“&%‘32%{8?8%%@813) %y[;(zs, )-3-12-12-chloro-phenyl)-2-0xo-
A hibasosheédylysmstudrosyeiphA-2H 1 popsaoR0ye](0.2 &) as a yellow oil. MS
1HL AR rifeethyl-3,4-diaza-tricyclo[6.2.1.02.7] undeca-2,4,6-triene WO
2007/003521 PCT/EP2006/063533 49 Step A] : (IR.4S)-3- {2-]
IS(ép @inl 18 4R ey D) Ghitifupremathyl-l H-piranof4-yiliiZ-0xo0-
ethsipryhderetshdad-timethybicyclo[2.2.1]heptan-2-one This material

was obtained in analogy to example 1. step B] from (2-]

4- - B-trifluor --r-4|--_|_n“m_
e L
ﬁg‘? @f G AR 'Foﬁ'i.irﬂ‘?é%f% 53519 A hiN (P16 g1t s Yee) and

rizegnampnphydmieH b id phda s (HHsRromatlotpraiamdb]L A4l I -trimeth yi-
DAediazetindie)oyidend rinddripetibhicpdio[2. 2:d JeptapiRonei BETED:
ab@s avwsllow solid. MS (El): 436.2 (M°). Step BJ:
(IR,8S)-5-[I-(4-Chloro-phenyl)-5-trifluoromethyl-IH-pyrazol-4-yl]-1,11,11-

imethy!-3.4- diaza-tricyshofé; Elpndeca-2 4,641 ISiatetal, .
e
cﬁjlro’r'diph_éar%?ﬂ)%ffﬁ‘ﬁ d‘r“omeTﬁ‘rffiFf?p"yﬁi ol 5] -2-oxo-eth-(E)-ylidene
LT peyhioydel2 &-Lheptan,2 002 (019 IANANVIZENS v
e s B-Hidsodhiverene ayiiespEntbdmethyl-IH-pyrazol-4-yl]-1,11,11
15 trimethyl-3,4-diaza-tricyclo[6.2.1.02'7]undeca-2,4,6-triene (0.1 g) as a
cryistattisaal reoWeintdS ek 21 8RRk IBsepnBldroet [ 2-oxo-2-(1-phenyl-5-
@RBS)rds bl ATE Fyimaesh -3y (GumBtoibiiheny kitd-piiazel-dsw) 8.434 g) and
Q'ﬁ%@sﬁﬂﬁﬁ%ﬁy@@i&g&&ﬂﬁ@%@g@aﬁéﬁ%ﬂ&&t@ﬂ)ﬁ&s o) to give (1RA4S)-1,7.7-
s ey o R o L Ry 2O X ety

bicyclo[2.2.1]heptan-2-one {0.32 g) as a light yellow crystalline solid. MS (EI: 402.2 (M™).

Step Bl: (1R,85)-1,11,11-trimethyl-5-{ 1-phenyl-5-triftucromethyl- 1H-pyrazol-4-y1)-3,4-
diaza-tricyclo[ 6.2.1.0% Jundeca-2 4,6-triene

This material was obtained in analogy to example 1 step C from (1R,4S)-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.85)-1,11,11-trimethyi-5-( I-phenyl-5-triflaoromethyl- 1 H-pyrazol-4-yl)-3,4-diaza-
tricyclo[6.2.1.0° Jundeca-2,4.6-triene (0.25 g) as a Lght yellow foam. MS (EI): 398.2 (M*).

Exampie 15: (1R,85)-5-{1-(4-Chloro-phenyl)-5-trifluoromethyl-1H-pyrazol-4-yl}-
1,11,11-trimethyl-3.4-diaza-tricyciof6.2.1 0" Jundeca-2,4,6-triene
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20 (E)-ylidene]-bieyclo[2.2.1]heptan-2-one This material was obtained in
analogy to example 1 step B] from [2-(5-methyl-I-phenyl-
1H-pyrazol-4-yl)-2-oxo-ethyl]-phosphonic acid dimethyl ester (0.296 g)

wan(tRed8)- 1,7,7-trimethyl-bicyclo[2.2.1]heptane-2,3-dioneddR3ogptos33

give (IR,4S)-1,7,7-trimethyl- 49
3-[2-(5-methyl-I-phenyl-IH-pyrazol-4-yl)-2-oxo-eth-(E)-ylidene]--bicyelo[2.2.

| Bremptsin (2B.25pAe{ 10 1148 Q) la epieigiv Sofiflu MSH{ERyI348.Ayfdo)- S1éip2Bd xo-
(&R, 83)lideh b 1T riaatiiding-C:-popiiavk- e md-tHspyrazol-4-yl)-3,4-diaza-

tricyclo [ 6.2.1.02'7] un deca-2,4,6-trien e This material was obtained in
@Mt%%m%%ﬂ@@&%gp%&&ﬂ@ﬁ@@g from {%{i—%—ch&oro— henyl)-
i -5 -1H-pyrazol-4-y)-2-oxo-eth-(E)-yliden
3%@%%%%%ﬁ?ﬁ?&%%ﬁ%ﬁ?%%’{hgﬁapﬁséfﬁé%m%a%%é‘gé‘; Hihaso
(08475 ol P B IOV A raiA SR By e (1R4S)-5-
|KEpyrédehlerphpBansiiaz Hifvipeicfby2. IH 2 Vierdded L4 tetrenE[oviasig)
agTeh wiiveihis solido S, (b E44 2 M (1.3 PANON3bAdid. MS (EI): 436.2
RGFIEP20061063533 50 Example 17:
(1.S,8R)-5-(2,4-Difluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tg Cﬁ?[fé-&%é??é?gluél‘?éﬁ%&%uét%ﬁﬁig@tﬁ%ﬁr%x%lﬁemyi—1 pyrazol-d-yl}-1.11,11-
[2-(2,4-Difluoro-phenyl)-2-qxp-gthyl|-phosphonic acid é{imet%Zyl esger T}ué
ﬁéf’éi}ti [{vflia‘lf‘{séo}l Tﬁgﬁﬂfg%ﬁggﬁ%/ %%"rzéréqif*&?&p A] from o
e ool AL S ol ester (5.0) P0G e RRORBRPS AFIY
piderghPhegxb-athiAEpioospRniE auitheihteil2eetere(B- MBSy iers 5 1.7.7-
ooiodess-bipyith NS 1 Hbl)n 26413 (WIS ) SieP Blirazine monohydrate (0.206 ) to
(éi%Aﬁ'ﬁﬁSBZS@l’Qﬂmgfgiﬂ%’%él)szﬁ@@égﬁié@yﬂﬁﬁeﬁﬁkgcizﬁzyﬂ imethyl-
Icyclo[2.2.1]heptan-2-on his material was obtained in analogy to . .
S R e R o e R s A el e e
alidahhethr é3tet M 38 g) and (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione (0.2 g) to give _
(Eraricd q2- (2, 418iflotd-bhbAyiyretbyb -t etiytitene) vt HHmagol-4-y1)-3.4-
.eigd-bicyeldf2221 IiHaptaca 26iter(@i824 g) as a yellow solid.
MS(EI):304.1 (M"). 15 Step C]:
(BB:BR):5¢(R 4P if o Orphemyl 3 4 1 151ddtimethyH o3 y-tinparatidCycld) [ 2-oxo-eth-

By L B2kl und Ay 6slriepe-This material was obtained in analogy to
gxezjnzple 1}step§'$‘,&g{]2;:‘ror$1[l %PS,4R)-3-[2-(2,4-

O ORR RGN GrRAReE TRy RN Sl TR BVERICY 4012 £: R en -

21208962 4-51)-2-0x0-ethyl]-phosphonic acid dimethyl ester (0.296 g) and { IR 4S)-
1,7,7-trimethyl-bicyclo[ 2.2.1Jheptane-2,3-dione (0.133 g) to give (1R48)-1,7,7-trimethyl-
3-[2-(5-methyl- 1-phenyl- 1H-pyrazol-4-yl)-2-oxo-eth-(B)-ylidene] -bicyclo[ 2.2. 1 Theptan-
2-one (0.148 g) as a yellow solid. MS (BI}: 348.1 (M™).

Step B: (1R,85)-1,11,11-Trimethyl-5-(5-methyl- 1 -phenyl- IH-pyrazol-4-vi)-3,4-diaza-
tricyclof 6.2.1.0% Jundeca-2 4,6-trienc

This material was obtained in analogy to example 1 steps C] from (1R4S5)-1,7,7-
Trimethyl-3-[2-(5-methyl-1-phenyl- 1H-pyrazol-4-y1)-2-oxo-eth-(E)-ylidene] -
bicyclo[2.2.1]heptan-2-one (0.145 g) and hydrazine monohydrate (0.208 g) to give
{(1R,85)-1,11,11-Trimethyl-5-(5-methyl- 1-phenyl- 1H-pyrazol-4-yl}- 3 4-diaza-
tricycio[6.2.1.0% Jundeca-2.4,6-triene (0.033 ¢} as an of-white solid. MS (EI): 344.2 (M™).
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g) and hydrazine monohydrate (0.1649) to give
(1S,8R)-5-(2,4-Difluoro-phenyl)-1,11,11 20
trimethyl-3,4-diaza-tricyclo[6.2.1.02'7Jundeca-2,4,6-triene (0.062 g) as an

WO 8elid. MS (EI): 300.2 (M4). Example 18: PCT/EP2006/063533

(1S,8R)-5-(2-Fluoro-phenyl)-1,11, 4 -trimethyl-3,4-diaza- tricyclo

[6.2.1.02'7] undeca-2.4,6-triene Step A]:
[Exgipbo-phdhiE-6x8-ethifipeopberonic aldid dimeiyyesed RBaT his
mateligkeaohiaided-hanategy to example 1 step A] from

2-fluoro-benzoic acid ethyl ester (5 g) and methyl-phosphonic acid

dipethy| Bster- GhiBitBogpHengive {2t ZAuorem osphonic acid dimethyi ester
phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester (4.935 g) as a
%c&rhiﬁgagﬂmwds&%&ljz(&ﬁﬁ aBA6eY (MidhpRi@Rtep Al from 2,4~%iﬂqoro—ﬁe?zgig acid
R S%. et %%ﬁg%%jg%%ﬁé%%%&%%%é/a%?é@%ﬁﬁf
PR S GBRAAEIS 2SR BB e T8 e iuid. M5
[=¥D-R96rdPHENYI)-2- oxo-ethyl]-phosphonic acid dimethyl ester (0.355 g)
and (1S,4R)-1.,7,7-trimethyl- bicycio[2.2.]]heptane-2,3-dione (0.2 g) to

§ioB BIS(ARIES: L2 (Adotlptrerpii o xd-@treth-(E)-ylidene]- 1,7, 7-trimethyl-
(Rwlidend]Heptanttiragthyl-bicyclo[2.2.1]heptan-2-one (0.321. g) as a
yellow oil. MS (El): 5 2862 (M4) Step CJ:

(L1858 PvhiLstripbenyidold dbletimathy kB Bliazan ioyclofng d:92'i

WRLEAR-2 AO-UIRNETOIBIRICIIA! ARARIANEA A A R BKATIS himernyi-
te r 1S,4R)-3-[2-(2-fiuoro- . , . -
%ﬁﬁfﬁﬁ%&%@%@%’@ﬁl R e
aﬁf.%(gj-ah%enfb hydrameinmobersioiate (B peang-trey P24 ) as a yellow solid.
(¢S BR)-B3{2-fivbio-phenyl)-1,11,11-trimethyl
3,4-diaza-tricyclo[6.2.1.02'7]lundeca-2,4,6-triene (0.1 g) as an off-white

SodilCM S RBB- 282 2 1M prEExaemple 191,11 -trimethyl-3,4-diaza-

(oy8Rs2- (25 Rifluroophenyl)d 11,11-trimethyl-3,4-diaza- tricyclo[6.2.
]..02'7j undeca-2,4,6-triene 15 Step AJ:

s
?@P&ﬁf’u‘sr&, ﬁiz‘&’éﬁa%%@3@%&@@%@%@%‘%&@%%8&5%re-aem (0.2
@M@W@Wq@wrﬁg&[@%@ to grve (18,8R)-5-(2.4-Diflucro-phenyl)-1,11,11-

diftueiodghenyl2 coxgeipfityd]: hdsplienicaoid: dimetapbe ste b 8nl6 @hi@ssolid.
adirtryeliow diguid that was used without further purification in the next
step. MS (ESI): 264.9 (MH+).

Example 18: (1S5,8R}-5-(2-Fluoro-phenyl}-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.0° Jundeca-2.4,6-triene

Step Al: [2-(2-Fluoro-phenyl)-2-oxo-ethyl}-phosphonic acid dimethyl ester

This material was obtained in analogy to example 1 step A} from 2-fiuoro-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 liguid. MS
(ESI): 246.9 (MH™).

Step B}: (15,4R)-3-{2-(2-Fluoro-phenyl)-2-oxo-eth-(B)-ylidene}- 1,7,7-trimethyl-
bicyclo[2.2.1}heptan-2-one
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20 Step B]:
(1S,4R)-3-[2-(2,5-Difluoro-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-
bicyclo[2.2.1]heptan-2-one This material was obtained in analogy to

Wendapigestistep B] from [2-(2,5-difludro- phenyl)-2-oxo-ethi{-pEaapieonies3

acid dimethyl ester (0.38 g) and (18,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione (0.2 g) to give

(1513 Rpierig {2 Srbifnefcnelngy-»-esenpl: 1 step B from [2-(2-fluoro-phenyl)-2-
etho{EplideneihbriTatitigtieghhieyel[23351heptan 24nne  (T47ih ghgs a

Yluy 80lid1n MBS AED 3380t éb’%} & Q(]zs 4R)-3-[2- (2 ﬁuom -phenyl)-2-0xo-eth-

t‘fﬁf’ ﬂ%ﬁg R e A sty gt Ms

t?_r example 1 steps C] from (1S 4R)-3-[2-(2,5 30
dlftuoro hen )-2-0xo-eth-(E) ylldenegl ,7,7-trimethyl- blcyclo[2 2.1]heptan
el (015 5 i RYeE e Brioby braeeteE e ey driied
(&8}8&}5&(12 Brhdm@%ﬁéﬂy@ni 11,11-
trimethyl-3,4-diaza-tricyclo[6.2.1.02'7Jundeca-2,4,6-triene (0.063 g) as an
GfhinhitesolictasMBatEd) iBORRIMA WP 1200T#0035Rbm (1S,4R)-3-[2-(2-fluoro-

R R2QR6/06353 3 1fadnexampleidliihyi-bicyclo[ 2.2.1Theptan-2-one (0.3 g) and

( S r Y)
é}%ngjtﬁn)m #&Pgs%[f[&;%_?ﬁ‘é’éz‘c’ | }O%Qékgfg %pg’i 5&‘[&&’% F}EQMJ Di3:fh trimethyi-
%Gpréw}eﬁa Mr%ﬂﬂzf §H-eByAf- %Béfp‘ﬁiafﬁé%dws (EL):
oﬁﬁﬁ&lﬁM )aster 5 This material was obtained in analogy to example 1 step
A] from 1-Phenyl-5-propyl-IH- pyrazole-4-carboxylic acid ethyl ester (5 g)
aerdmisthiyi-pho$phaRit alid dmblethyt plsterl(418! Ig) lterghegny!-3,4-diaza-

[Ziev@o26(d IpttEnid fexaropyd-thegyrazol-4-yl)-ethyl]-phosphonic acid
dimethyl ester (6.32 g) as a brown oil. MS (ESI): 336.9 (MH"). Step B]:

(32pAR) 12 (25 Frimety bideh gt OX Qs (bBRE MARNARY bl BYFRARN dsdd)-
eth- 10 (E)-ylidene]-bicyclo[2.2.1]heptan-2-one This material was obtained

In*iﬁ@al@ampv@wmlﬁehsﬁeﬁmgg%hza adeag h@@wrﬁzs déguoro ~benzoic acid
Y, |

"%%BX @i@s@%meﬁﬁ%@iﬁ B s Et%ﬁ o%are? 29%"*%
#ﬂ?wn%ém? ¥ -96‘%950(1%%}1 G ST A RO R i yelow

éthueEWidma@wW@p@[z Qutiiee ptaiicuiorein] 540 3 Aay) Mﬁé@%ﬂ&@@l (MH").

MS (ESI): 377.3 (MH'). Step CJ: (1S,8R)-1,11,11-Trim

ettepl (T HpHRINGHE- RSPl broyrhz0)4-1p8:4th - (E) -ylidene] - 1,7,7- trimethyl-

diazalsieyeigieptah-02%mndeca-2(7),3,5-triene

'This material was obtained in analogy to example 1 step B] from [2-(2,5-difluoro-
phenyl}-2-oxo-ethyl}-phosphonic acid dimethyl ester (0.38 g and (15,4R)-1,7,7-trimethyl-
bicyciof2.2.1]heptane-2,3-dione (0.2 g} to give (1S.4R)-3-{2-(2,5-difluoro-phenyl)-2-ox0-
eth-(E)-ylidene}-1,7,7-trimethyl-bicycio[ 2.2.11heptan-2-one (0.474 g} as a yellow solid.
MS (EL}: 304.1 (M),

Step CJ: (15,8R)-5-(2,5-Difluoro-phenyt)-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 (1S4R)-3-[2-(2,5-
difluoro-phenyl)-2-oxo-eth-(E)-ylidene] - 1,7,7-trimethyl-bicyclo{2.2.11heptan-2-one (0.2
g) and hydrazine monohydrate (0.164 g) to give (1S5,8R)-5-(2,5-difluoro-phenyl)-1,11,11-
irimethyln3,4—diaza-tricyclo[6.2.1.(}2’7}undeca—2,4,6—triene (0.063 g as an off-white solid.
MS (EI}: 300.2 (M),
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This material was obtained in analogy to example | steps C] from

(1S,4R)-1,7,7-trimethyl- 3-[2-0x0-2-(1-phenyl-5-propyl-IH-pyrazol-4-yl)-

eth-(E)-ylidene]-bicyclo[2.2.1]heptan 20 2-one (0.132 g) and hydrazine
wimonohyehate (0.088 g) to give (1S 8R) 1,11,1.1-trimethyl- pcT/EP2006/063533

5-(1-phenyl-5-propyl-

IH-pyrazol-4-yl)-3,4- dlazatrlcyclo[6.2.1.02,7]undeca—2(7),3,5-tr|ene (0.044

dxaspidight yellOM, a1 MS (Ein3BN SN pHExanspbecdll- 1H-pyrazol-4-yl)-3,4-

(d2:8Rkvbible DIr Hrimaiiua (A methydsH-indol-3-y1)-3,4-diaza-

tricyclo[6 2.1.02'7]undeca-2(7),3,5-triene 25 Step A]:

[8ed Afethdsibandaldah-2:p%pretiyllphasphoRicacis S&%L?HBH:S%&?& dimethyl

ThIS material was obtained in analogy to example 1 step A] from
1sl\7lethyl IH-indole-3- carboxylic acid methyl ester (0.7 g) and

?ﬁci ﬂa’T‘?ﬁ Rt B Bl e o o S0P Ryt gyt 1
C&I]@W%ﬂ%\wﬁﬂ Gl 7Isy sv)d g@mlmhwpposr@csg@bde]mhyi ester (4.8

(ﬁm@)“ﬂ |2 7x0rintethibBA2- (tomethiik-pyk-dncled-3tyl2ylxshethiatinjeydotiphielethyl

-cRieyGIo[2 2. Aiheptant S1oNe@ekl): 336.9 (ME").
(1S,4R)-1,7,7-Trimethyl-3-[2-(1-methyl-IH-indol-3-yl)-

4 8 -e
zgﬁﬁgg%ﬁ%“dﬁ%%;g%%m%@%ﬁ3?%%@5”‘3%%9955@%?3&, o

I Me oxo-et yI] phosphonic acid dimethyl ester
( 406 q) and 1 R)-1.7,7-trime hyI b|

Lo e g [&é@ﬂa Bl o0 o xS ey
a%&ﬂ%wb@%@ 1’(@}‘%@!@ 5% %&‘FZ D Bemanis: fb‘ﬁei 7.7-
(01088y); Bdight yalidhepiknariB-dione (0.198 g) to give (1S4R})-1,7,7-trimethyi-3-[2-
(B24R ) -bifedsirime - 3?%9%%?%&}“@'&%@%} ?a)ual&ﬁfvf%r&éfﬂz% é ]h&péan -2-one

), light yellow soli

(@ %}ﬁ%h%ﬁ&lﬁ %@@9 %3@}%0;

3 (M), respectively. Step

( ) [ t IH|d0I3 4d|aa- icyclo
é%%i)é]lﬁlélﬁd]g{ mzéx@h%eg]eal ?’s m%lfe? wag jine ¥91
ohii"{f8%4R)-1,7,7-trimethyl-
-[2- (1 methyl -IH-indol-3-yl)-2-oxo-eth-(Z)-ylidene]-bicyclo[2.2.1.]heptan-2-
“(@Wlﬁ)%ﬁ&mmmﬁw&ﬁﬁ% l¢0. 655! HRALUSHBINaDMemethyl-
tPelRroent-to-ghea (15;8Rpyl- 1H-pyrazol-4-yI}- eth-(E)-ylidene]-bicyclo{2.2.1}heptan-
Jziehé@:}TﬁmtaM&ﬁyéﬂrﬁaﬁ&hy&hﬂhmﬁkleM@)g@ $ripzaricyaiol6. 2 1 02 i yi-

Bﬁ&{gl)ﬁs § gfrﬁ{(iﬁ% 93 91? %X\IQIE%EC{ ck!u\fIGSZ(FBz 73317 2 9\44? _Jf% triene
%O&E%ﬁ loPS PRty 8)‘7“ 8ﬁbm{?ilgﬁ%¥ﬁe)myl 3,4- diaza-tricyclo [

621027 un deca-2,4,6-trie
ampiez (18, BR) 1 i1, 11 Tnmethyl 5-(1-methyl-1H-indo!-3-y1)-3,4-diaza-

tricyclo{6.2.1.0° Jundeca-2(7).3,5-triene
Step A}: [2-(1-Methyl-1H-indol-3-y})-2-oxo-ethyl} -phosphonic acid dimethyl ester

'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-y})-2-0x0-ethyll-phosphonic acid dimethyl ester (0.8 g)
as a light yellow liquid. MS (ESI): 282.0 (MH ™).

Step B}: (184R)-1,7.7-Trimethyl-3-{ 2-(1-methyl- 1H-indol- 3-y1}-2-ox0-eth-(E) - ylidene] -
bicyclof{2.2.1]heptan-2-one and (15,4R)-1,7,7-Trimethyl-3-[2-(1-methyl- 1H-indo}-3-y1)-
2-ox0-eth-(Z)-ylidenei-bicyclof2.2.1]heptan-2-one
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Step A]: {2-[1-(4-Chloro-phenvl)-cyclopropyl]-2-oxo-ethyl}-phosphonic acid
dimethyl ester This material was obtained in analogy to example 1 step A]
from 1-(4-chloro-phenyl)- 20 cyclopropanecarboxylic acid methyl ester

w(b22@/g)3arid methyl-phosphonic acid dimethyl ester (6.23 By TeEg0@6/063533

{2-[I-(4-chloro-phenyl)-cyclopropylf2-oxo-ethyl}-phosphonic acid dimethyl

ester (7.28 g) as an off-white oil. MS (ESI): 303.0 (MH"). Step

Br( kS aliey-B XARIK- ke oBb e medrtise kefd fo piA MRt Xb 1EtHn@R)-lidiededxb; Bhyll-

&Thﬁﬁmﬁﬁk@hbd@ﬁ@ﬁbmy?eﬂehﬁmmﬂ-@ ane(254r analegyte@yample | step
{;% b% (do5blare @MD&%%%%%QX s 4R)-1,7,7-trimethyl-3-]2-

g@g ﬁ}ﬂ%ﬁ ey d' S Sy e 2ranr et

m(gl ARY- g }]_J(,Z %ﬁm&hy}; 3- {2 (1- methyl 1H-indol-3-y1}-2-0x0-eth-

Hagiyibeoyioipydpy2} thapieth Be/eTied) LI tklvethylididySIaR: 32 BeM"),
Rtapeaiang (0.334 g) as a yellow oil. MS (El): 342.1 (M"). 30 Step
CJ:(1S,8R)-5-[1-(4-Chloro-phenyl)-cyclopropyl]-1,11,11-trimethyl-3,4-diaza-

tWQ'J? [(‘133%11)01211 1@01‘#@&& 6 1igae,This Mgl },W@sz;qgggéned in
2’1{[ éQF @@s from (1S,4R)-3-[2- 1~(

henyl) cy 5. 00 eth- -(E)-ylidene] -1,7,7-trimethyl WO

07/0035 1 PC /EPZ 06/0 3533 54 bicyclo[22. -
qma Félza%m%a‘r;noono drafe ? §atm5fcyf é%%séil;&éo aﬁ§ Bﬁ‘}% Ig%thyl"
i -éﬁmhﬁhéﬁyw% oot e o] heptan-2-one (007

teicyold [e:@ k02 Thmdeda A645ienev{dd84ty) Melivicafeavinitet sodigi IS S,8R)-
(EDr, BBGr2(ddi)a- ﬂalfﬁ@dﬁy?-?m indol-3-y1)-3.4-diaza-tricyclo] 6.2.1.0* Jundeca-

G5 MRl foERIlpR Al 9&19&3%%;. 3 Blanety3.4 5

dlaza -tricyclo 2 7lun deca-2 triene Step A]:

{2:[l-(4:Chjoro-p hos d

e%s)%(ler}g %Emateé}l %@ﬂg gy@tg%lgg 1|)ﬁ(}a %05 Wé g%n%rﬁgi'(féﬂ ]]}“]fnomyy5 4
P’(%%HI‘GYB (ﬁﬁ@nw SRRt é&\fi%’xyllc acid methyl ester (5.493 g) and
methyl phosphonlc acid dimethyl 10 ester (6.067 g) to give

(598 k- EhIdrE PRy B B p eRd et sHE pRBATEIASI it dimeihy]
aster (7.458 g) as an off-white liquid. MS (ESI): 317.3 (MH'). Step
B]:(1S,4R)-3-[2-[I-(4-Chloro-phenyl)-cyclobutyl]-2-oxo-eth-(E)-ylidene]-1,7,
7Ttemetteydi siey oladu2 ib] dnepi@ino 2xanglinlanglog\itone xaMphéoiospipnBl) -
QR AN LA Ryl -shioRR-R e eyslah wlyH e th vi-phosphonic acid dimethyl
ester (6.23 g) to give {2-[ 1-(4-chloro-phenyl)-cyclopropyl}-2-oxo-ethyl }-phosphonic acid
dimethyl ester (7.28 g) as an off-white oil. MIS (ESI): 303.0 (MH™).

Step B: (15,4R)-3-[2-[ 1-(4-chloro-phenyl}-cyclopropyl]-2-oxo-eth-(E)-ylidene]-1,7,7-
trimethyi-bicyclof 2.2, 1Theptan-2-one

In analogy to example 1 step B} on reaction of {2-[ 1-(4-chloro-phenyl)-cyclopropyi]-2-
oxo-ethylj-phosphonic acid dimethyl ester (6.437 g) and (185,4R)-1,7.7-trimethyl-
bicyclof 2.2.1Jheptane-2.3-dione (0.2 g) there was obtained (15,4R)-3-[2-{ 1-(4-chloro-
phenyl}-cyclopropyl]-2-oxo-eth-(E)-ylidene]-1,7.7-trimethyl-bicyclo[ 2.2. 1 Theptan-2-one
(0.334 g) as a yellow oil. MS (EI): 342.1 (M™).

Step Cl: (15,8R})-5-[ 1-(4-Chloro-phenyl)-cyciopropyl]-1,11,1 1-trimethyl-3,4-diaza-
tricyclo[6.2. 1.0% jundeca-2.4.,6-triene

This material was obtained in analogy to exampie 1 steps C] from (1S4R)-3-[2-[1-(4-
Chloro-phenyl)-cyclopropyl}-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyi-
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15 oxo-ethyl}-phosphonic acid dimethyl ester (0.48 g) and
(1S,4R)-1,7,7-trimethyl- bieyclo[2.2.1]heptane-2,3-dione (0.2 g) there was
obtained (1S,4R)-3-[2-[I-(4-chloro-

WERERYIPEYElIobutyl]-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl- REERITR@E MRS P

an-2-one (0.347 g) as a light yeIIo@‘\‘/ oil. MS (EI): 357.2 (MHO). Step Cl:
IS,8R)-5-[ 1-(4-Chloro-phenyl)-cyclobutyl]-1,11,11-trimethyl-3,4-diaza- 20
YR 622 Tep A ufiesald 3 e hiehBYRFsHs arenahiiaaotdies e give

ahakRystdledachple piteps -Glclrpm§ U5, AR)-B{Rifhdehy1- 3.4~ diaza-

chlgt e Nyt RMdebuty]e2-Rxe@thsdr idangl whife tiinsiByEbicyRlo (v,
[2.2.]] heptan- 2-one (0.33 g) and hydrazine monohydrate (0.231 g) to

%ri](ﬁt(% QB)|'5‘[H§,8(§')’]U:?I E:E.' -£4~Ch10trﬁ)-f)}§cz y(l}_—cyci?butyi} - %6] 12 111 —(%rzi}*?jathyl‘?},ﬁr-
aenyl)-¢ , 1.1-trimethyl-3,4-diaza-tricyclo[6.2.1.
@ﬁ%ééaf’%j‘,’g%?t#éy‘r@%d(ﬁ% ?‘J;‘%)“&éé,/“é:n off-white solid. MS (El): 352.1 (M).
ampl : 3-Adamantan-1-yI-5,6,7 8-tetrahydro-cinnoline Step. ..
R et UGG i dimetny
ffefterial was obtained in analogy to example 1 step B] from
2-adamantan-I-yl-2- oxo-ethyl)-phosphonic acid dimethyl ester (0.894 )
aﬂaw&@ﬂ@m@l&t@zﬁgﬁ% _ soteragepigiviestep Al from 1-(4-chloro-phenyl)-
Zﬁeadmmﬁwwhﬁi @@m@*ﬁ&ér}(ﬁd@ﬁ@]}—@d alekgdninep(@otitdgy dsnethy
alightyedow amerpious @olid oM IENIR 423 EMALIWE 20071983 %onic acid
E’i&”ﬁ%&@ﬁ(’?ﬁﬁi@a?@ SHERBL: tiquia. Ms (BSD: 317.3 (vE
3-A§ar%antan-l'—y -576,7,8-tetra y&ro-cmhg{mg"?ﬂis mat ‘rlgf v%ias obtained
i 0 e e s C].from 2-[2-ad tan-l-yl- .
B e oD R Rt videnel- 177
RERTRYaPiRE b 2% S Rsrg gtvene
3-adamantan-I-yl-5,6,7,8-tetrahydro-cinnoline (0.037 g) as a light yellow
ARBIHASLY axBnls. wisp ) cra8as i piEakhirepdpro-phenyl)-cyclobutyl}-2-
3-Rthehybit ipilerorawié thydti spysaz 6048\d)- 546, 71 84RIFaTyBrdaeihgdline
%:{@ﬁlﬁﬂlll}hcptane~2|,3-di<_)rlle 0.2 o ;:]herc was obtajnled (1|S,4Pﬁ—3~g2--i_1d(4—c}]ﬂoro-
-OXQ-2-(1- -5-1r, 0 -1H=pyrazol-4-y)-eth-(E):ylidene]x
igﬁaﬁ%‘Eﬁ%‘éﬂ#ﬁ’%@%ﬁ%%@#&?&Wﬁé&%‘é’iﬁé’w S NEAT) one
P BENSH LRSI QUpRERES: 3572 (MET).
trifluoromethyl-IH-pyrazol-4-yl)-ethyl]-phosphonic acid dimethyl ester
B ) S ST BIRE D SRR By folghve |- Tmetnyh-3.4-diaza
2ejdNS-2{ D2 Phendypbs 2dffutemethyl-IH-pyrazol-
4-yl)-eth-(E)-ylidene]-cyclohexanone (0.504 g) as a light yellow oil. MS
(B m348al W' pbiSite B analogy to example 1 steps C] from (15,4R)-3-[2-[1-(4-
3{ibroherylipdrilvergmettvlisany razaladnu)- 507 4.8-ei aydierginnaiRey tan-
2-one (0.33 g) and hydrazine monochydrate (0.231 g) to give (15,8R)-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-y1-5,6,7 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 (E): 272.3 (M.
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15 This material was obtained in analogy to example i steps C], without
NaOMe treatment, from
2-[2-0x0-2-(1-phenyl-5-trifluoromethyl-IH-pyrazol-4-yl)-eth-(E)-ylidene]-

WK hone (0.48 g) and hydrazine monohydrate (0.348 G/ E8Hfer63533

3-(1-phenyl-5- trifluoromethyl-
|.H- pﬁrazol -4-y1)-5,6,7,8- tetrahydro -cinnoline (0.188 g) as an off-white
RIS Aamaenl (kS-S0 Eiiipidecmnoline
1 -(4-Chloro-phenyl)-cyclopropyl]-5,6,7,8-tetrahydro-cinnoline. Step AJ:
é“}? peterab s RRIERERD %%R%’WP%S&RWJc%@h&%@ﬁW% 1-yl-
AretogyhtdBxditglel cstiph Blonme dtiGreoi{@ fydrazine monohydrate (0.119 g) to
Lit4-shleserphanyleyeloprenylhdi-oxanatil- phosphonic Raid Wimbeth¥brphous

esier ng% gj6§@dawaohexane 1,2-dione (0.2 g) there was obtained 2-
{2-[ 1- (4 hloro-phenyl)-cyclopropyl]-2-oxo-ethyl }-cyclohex-2- 25 enone

B3z 2 ntelan L M NS ORI Bl e e

ﬁﬁ}i‘ﬂlewas obtained in analogy to example 1 steps C] from 2-(2-[

1.-(4-chl I)-cycl []-2-ox0-ethyl}-cyclohex-2- 0.09 g
ﬁs&ﬁ?}&%ﬁ% SN s Ry E e e S

gw@geﬁﬂ(wltmloro phenyl) cyclopropyl] 30 5,6,7,8-tetrahydro-cinnoline

(0.067 g) as an off-white solid. MS (El): 274.2 (M"). Example 27: 3-[
1ishioradptre wpipopd| obatylp & 6o % Bxtetia oo Bji ot Nz WWe2-( 1~pheny1-5-
Zﬁﬂi&&%@%ﬁﬁlﬂﬁ%@%@@ﬁ%p@@ iR P add dthethyl eqter (0 646 )
Jcﬁomgrg-lpbam £ 0Pl (é el gl '}%g&*}% %380 ?T% s %aml_

& ?Wyégbﬁ%}éﬁ%f %’«‘%ﬁ%ﬁ ot

S e gl Soheties1 o,
1,2-dione (0.2 g) there was obtained
e

0078 g) as a Ilght yeIIow oil. MS (El): 303 (MH4) Step B]:
Jis (a%ﬁ CPAGBIOBIAT- 55870 tetietydkoréipiiNaOipereatment,
rﬁateruéﬂ@asco&t@mé@nmieﬁaalﬁgyrwr@ﬂwhuémapisctaf})ﬁmm@) -yhidene}-
25 AollA{dr6hdoro4ppemd) eielohidtbropxa-athy ey slabexed nopgei0y
@ﬂ@&&%@{}%'ﬁ*ﬁ menghvdrate £0. 95%@@ }%'tt&ﬁ%fﬁ% NAGMS JCRATE M e
hl&"f? phenyl)-cycloprop
%géf %% @h%%} Holine (0.045 g) as an off white solid. MS (El): 298.2

4). Example 28: 3-(2- Trlfluoromethyl henyl) -6,7,8, 9 tetrahydro-5H-
Mlgaéf a[ Cﬁ:}%/f%fg? 0?%’%‘%8& Acyz" OF?’@% § ti etrahydlo cinnoline

trlfluorometh enyl) -ethyl] -cyclohept- 2-en one In analogy to example
[)rgeg%ﬁ%}i/ OEPPRFRS r SomRRIBranEtns sl %&Wncmnc

In analogy to example 1 step B] on reaction of {2-] 1-(4-chloro-phenyly-cyclopropyll-2-
oxo-ethyl}-phosphonic acid dimethyi ester {0.594 g) and cyclohexane-1,2-dione (0.2 g)
there was obtained 2- [2-{ 1-(4-Chloro-phenyl)-cyclopropylil-2-oxo-ethyl}-cyclohex-2-
enone (0.097g) as a light vellow oil. MS (EI): 388.1 (M™)

Step B]: 3-[1-{4-Chloro-phenyl)-cyclopropyl}-5.6,7,8-tetrah ydro-cinnoline

This material ?vas obtained in analogy to example 1 steps C] from 2-{2-[ 1-(4-chloro-
phenyl)-cyclopropyl]-2-ox0-ethyl}-cyclohex-2-enone (0.09 g) and hydrazine monohydrate
(0.078 g), without the NaOMe treatment, to give 3-[1-{4-chloro-phenyl}-cyclopropyll-
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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15 phosphonic acid dimethyl ester (0.296 g) and cycloheptane-1,2-dione
(0.252 g) - synthesis according to R. W. Vander Haar, J. Org. Chem. 14,
1949, 836 - there was obtained 2-[2-

woxm24@deifluoromethyl-phenyl)-eth.yl]-cyclohept-2-enone (03g)@s/e3533

yellow oil. MS (EIl): 296.1(MH+) Stép B]:
3-(2-Trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-cyclohepta[c]pyridazine
e His2riatericd-Walsobpaimet rydnaogy- tocexaetiple- dyskeps-Clefrone
2-[2-0x0-2-(2- trifluoromethyl-phenyl)-ethyl]-cyclohept-2-enone (0.03 g)
dnciimidgazirmampiohytose o (Ga260g) pivithg it theh Nadlentyb atyoribl (o] - 2-
give- A tiflugramethylRivari) I@s?eﬁ(% 653 g) and cyclohexane-1,2-dione (0.2 )
tﬁ%%%%%b%b gé{?—c?-%gfl[c Rpéng a%xm } cyc]:'lolg,?t}ef}? ? Ilgctl%t?lrjf’?\{vcyaohex-gl—enone

1§57/ d}%aﬂfﬁﬁn%ﬁ?%&?ﬁdﬂr%ﬁ’ﬁ@ﬂ%ﬁ%%‘%rézol 4-y1]-6,7,8,9-
tetrah dro 5H € clohe ta[c]pyridazine Step A: 2- {2-]
{15 OSPR AT GRTEPRAR Y- aﬁaﬁoﬁemyé%%n@llﬁm
Iohept 2 enone In analogy to example 1 step (]:on reaction of
{%i“[lf I(l@.t&:ﬁ ,%arp dgxgg]alogy to example 1 steps C} from 2-{2-[1-(4-chloro-

toflemyiomeihyip-Byvaz el e RloRexetivyldph 68 fh anienddigdtinethybnoh ydrate
a8ies 40 3 3di@b Ak eyatavie planeche-diene (@@ghibsr@ra{vgﬁeqa?iﬁ@@@pm yil-

% ol el gioro:nRSAYD7®. &(%%OQX%;@E@&%WF Jisd 5_@9@’9@%;%%;

triflioromethyl- [H- pyrazol -4yl noneé ({

?f%%ﬁé%\%/orsoog%e %trlﬁuoroﬁgié’t% 6@?%%0?%%%07%{9 -tetrahydro

Mﬁ@ﬁ?ﬁdamne 5 This materlal was obtained in analogy to
exam e I steps C] from 2-(
phigh¢)-Slrftiers &r%fﬁﬁ“ﬁﬁoﬁiﬁ‘;fbphewjz%&ﬂfe‘t}ﬁ}ﬂh@b%ﬁ%iéﬁﬁ’z -enone
) and hydrazine monohydrate (0.019 g), without the NaOMe
t?@éﬂﬁ?@ﬁt’ oGP E- 18- BHIS rsasHe Ryl Santhiorenadtego met Byraienvyifhyll-
61D BIostetrayiinmbii-cayclORsstal clpy rsidingt (8007 glas adiZit Hrownthesis
QibcMS{ERIK. @9%@@%&0@@@%@4 1949, 836 - there was obtained 2-[2-

3 J(I 5)4 e&[}%ﬁ%!” el eﬁ‘ééo%sogﬁq;E]Gt:yc%getpettrflhxgég (%'335;) as a yellow oil. MS

-phenyl) cyclopropyl]-2-oxo-ethyl}-cyclohept-2-enone In
analogﬁ/ to example | step B] on reaction of

{§t€[H éﬁ%%%ﬁ%fﬁ%f%v& ?BWTF-”Z %@%M%ﬁ&éﬁﬁ@ﬁ%@@byﬂdamnc

dimethyl ester (0.319 93 and cycloheptane-1,2-dione (0.631 g 2
This material was obtained in analogy to exampie 1 steps C] from 2-[2-0%0-2-(2-

trifluoromethyl-phenyl)-ethylj-cyclohept-2-enone (0.03 g) and hydrazine monchydrate
(0.025 g}, without the NaOMe treatment, to give 3-(2-trifluoromethyl-phenyl)-6,7,8,9-
tetrahydro-5H-cyclohepta[clpyridazine (0.017 g) as a light-brown oil. MS (ESI): 263.2
(M").

Hxamplie 29 3-[1-(4-Chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yi}-6,7,8,9-
tetrahydro-SH-cycloheptalclpyridazine

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 B} on reaction of {2-[1-(4-chloro-phenyl}-5-
triflucromethyl- tH-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-[ I-(4-chioro-phenyl)-5-
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15 there was obtained
2-(2-[1-(4-Chloro-phenyl)-cyclopropyl]-2-oxo-ethyl}-cyclohept-2 enone
(0.157 g) as a yellow oil. MS (ESI): 304.2.0 (M") Step

WER8M985hloro-phenyl)- cycloprop_sél] -6,7,8,9-tetrahydro-5HICEFHNE(S6a P

pyridazine This material was obtaiféd in analogy to example | steps C]

from 2-{2-[ |-(4-chloro- 20
SHERGTREEIShIShPIEsth bty B2y Epraobading foons BA@ as a yellow
Ivptida MiSe Eoisiyvidie (0.116 g), without the NaOMe treatment, to give

3-[ I-(4-chloro-phenyl)-

Gretotopy 6189 dethahyilid-Gifluwyolnbiytal Elpyrisazinel(C0% dgicasiairo-
offrwhiengalith) MadE=298.2 (M'). Example 31: 3-[
1-(4-Ch|oro-phenyl)—cyclobutyl] -6,7,8,9-tetrahydro-5H- 25

%&h@f&&@iﬁlﬁx%ﬁﬂﬁé r&%iample 1ste sC irom 2-{2- {z (4-chloro-

ro en e e n a

|5:1§Iter:l HSOEOS% n re E(])%Olo %h )%ﬁ ctf% ?)Fo% ESV 6 ﬁ% and
Téﬂ‘%ﬂ}"m? ?‘éﬁaéfﬁ&“ ‘30 g“’e 3 1k

cydfohapend-L; E@mem&%ﬂ@)Me:eMaé}eﬁa’ﬂa&%@@ah@{o SH-

Tstdobhlanp: pheiyhineyClobLLy Hs-2 HpKo-widwh baysiehiest: 23enonpir30.
(0.086 g) as a yellow oil. MS (FSI): 317.2 (MH') WO 2007/003521

Rtk tip R2D06/068633:-E8i&tePhen yi)-cyclopropyl}-6,7.8,9-tetrah ydro-5H -

%1;&"1@[1}5&15{% %a-a%j%nyl)-cyclobutyl]-&7,8,9-tetrahydro-5H-
cyelohepta[C]pyridazine This material was obtained in analogy to example

e %%?o il 5%10%%0@&22@&8@% El9geptZ-emone
gﬁdra %)F] og}](%no?ey P%\.a é]00915r%a 10¥1V|tr;o{lit EIF%ZL\IC% Oro- pgeenay g)% opr‘%yﬁ 2-
]Péeﬁ@gnféﬂ%ﬁ%?’&%ﬂ S She R ipyridsohp ol Lgiors o3l g

difewmt@ solidnelMS (PH]}- 312hogiv DhExdinepddogRipyl] - 2-oxo-ethyl }-cyclohept-2-

Flonklimrerteilugsnen.: ethWep esty|364/28, Bxtefrahydro-SH-
cycloheptalc]pyridazi.ne 10 Step A]:

[Mﬁﬁ@[@ etoflupromeriy-RBRBYN 7089 et RhespmNic acid
t@ﬁ o&ggT materlal was obtained in analogy to example 1 step A]
S-fluor

uoromethyl -benzoic acid methyl ester (3.659 g) and

d
”ﬁé@&a‘é@% e .%s?ﬁl%e '”‘e““ DR LR e i o
R PR pEb L ey {%ﬁ ot L ab B ether

pusifickyidmte (0.116 g), without the NaOMe treatment, to give 3-[1-(4-chloro-phenyl)-
cyclopropyl}-6,7,8,9-tetrahydro-SH-cycloheptalc] pyridazine (0.097 g) as an off-white
solid. MiS (EI): 298.2 (M").

Example 31: 3-11-(4-Chloro-phenyh-cyciobutyl]-6,7,8,9-tetrahvdro-SH-
cycloheptafclpyridazine

Step A: 2-{2-[ 1-(4-Chloro-phenyl)-cyclobutyl}-2-oxo-ethyl }-cyciohept-2-enone

In analogy to example 1 step B} on reaction of of {2-[1-(4-chloro-phenyl}-cyclobutyl}-2-

oxo-¢thyl}-phosphonic acid dimethyi ester (0.317 g) and cycloheptane-1,2-dione (0.631 g)

there was obtained 2-{2-[1-(4-chloro-phenyl)-cyclobutyll-2-oxo-ethyl }-cyclohept-2-enone
(0.086 g) as a yellow oil, MS (ESI): 317.2 (MH™)
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in the next step. MS (ESI): 314.9 (MH'). Step B:
2-[2-(5-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-cyclohept-2-enone In
analogy to example 1 step B] on reaction of

wi{2z4b7fagrn-2-trifluoromethyl-phenyl)-2- oxo-ethyl]-phosphawi¢/asides/eszsss

dimethyl ester (0.598 g) and cyelofieptane-l,2-dione (0.2 g) 20 there was
obtained 2-[2-(5-fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl] -cyclohept-2-
Soeprig (8- 002t g)ielsra- yrtow) @i MBS (Els, 3 30 1M Bteps 8]

f%ﬁégg@]gﬁﬁwgmethyl-phenyl)-6,7,8,9-tetrahydro-5H- cyelohepta[
idazine This material was obtained in analogy to example 1 steps C]

QM Ralera \Eiggﬂ?a%eg% analogy to example 1 steps C} from 2- {2 1-(4-chloro-

%F‘g Hvﬁ ohept-%ég\ﬁi (0. O and
)é R el?geh o give
@@qﬂ;@g@tgm 059 g) wﬁhout the NaOMe treatment, to give 3-[1- (4—chiom -phenyl)-
wittleono e thi R Phenyy6; 7, 8D aefrdlepdriaiph-dyelioh apta jcipysidaziiievhite solid.

@968 9p asadight yellow solid. MS (El): 310.1 (W). Example 33:
(1S,8R)-5-[ 1-(4-Fluoro-phenyl)-5-trifluoromethyl-IH-pyrazol-4-yl]- 30

Eyaahygymethyk§54fﬂ@z@tﬂgyﬁmﬁ%éu%Hﬂéﬂ?ﬁf@%@)eéﬁﬂp&%esﬁtep
% lﬁ) 4[-4:Iuo henyl) -5-trifluoromethyl-IH-pyrazol-4-yl]-2-oxo-ethyl}-
phosphonic ethyl ester WO 2007/003521 PCT/EP2006/063533

?%ﬁr R 2-%9?%35%% R A Aok et

8&r (5.0 g) and methyl-phosphonic acid dimethyl ester (3 923 g) to give
{2 [1-(4-fluoro-phenyl)-5-trifluoromethyl-IH-

pYREZBRELA] Was RBLEHSYIINTRGKOh R eIt intsthi &y 11835 ) as a

lightbrometinl-betiratomeis useldyivitteo (B fifithe apdiicatibphicsthemiextistemnethyl

%{&1(55337@10%1@ @)(5?1@(9(52@:@1&&)6%5{%{&] Ll‘rwn 1)-2-ox0-ethyl}- phosphomc
rifluor a 0

Jaché(%}é%@é%e PY%qggt meﬁ] (Y,yc(fvf erﬁan- -%%Oﬁ%r%g cation

Wa@%ﬁ?ﬁ e i aﬁ%hy% ple 1 step B] from {2-]

1-(4-fluoro-phenyl)-
SRRt oreth PR Byl R A oxbeathy B-pHosrE nieciiiendifmepys

ester (0.4 g) 10 and

(@@fkﬂg@;% ' sx3AHRisth 1B By b oastifiephbhéSolizatioRe it urT snegthalgren vl -2-
@B4)vE-{Refphonic acid dimethyl ester (0.598 g) and cycloheptane-1,2-dione (0.2 g)
Intefluarespienayd2-tafluoremethnlidmsazn épﬂe}{ﬂr)zz%ﬁ)%@ﬂﬁ'}?% 4191-?&1%}2

?ﬂ g%@?é? %%géfglw[zéﬁ(?%%ﬁq% 82 g) as a yellow oi
S e

cyciohema;c pymdazm

This material was obtained in analogy to example 1 steps C] from 2-{2-(5-Fuoro-2-
trifluoromethyl-phenyl)-2-oxo-ethyl]-cyclohept-2-enone (0.07 g) and hydrazine
monohydrate (0.056 g), without the NaOMe treatment, to give 3-(5-fluoro-2-
trifluoromethyl-phenyl)-6,7,8,9-tetrahydro- SH-cycloheptal ¢} pyridazine (0.058 g as a light
yellow solid. MS (EI): 310.1 (M").

Example 33 (1S,8R)-5-{1-(4-Fluoro-phenyl)-5-trifltuoromethyl-1H-pyrazol-4-yl]-
1,11,11-trimethyl-3,4-diazatricycio]6.2.1.0° Jundeca-2(7).3,5-triene

Step Al: {2-[1-(4-Fluoro-phenyl)-5-triflioromethyl- 1H-pyrazol-4-yi}-2-oxo-ethvl -
phosphonic acid dimethyl ester
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15 This material was obtained in analogy to example | steps C] from
(1S,4R)-3- {2-[ 1-(4- fluoro-phenyl)-5-trifluoromethhyl- i H-pyrazol-4-ytl
-2-oxo-eth-(E)-ylidene }-1,7,7- trimethyl-bicyclo[2.2.ijheptan-2-one (0.082

Wg) 2atbp3rdiazine monohydrate (0.049 g) to give PCT/EP2066/063533

(1S,8R)-5-[1-(4-Fluoro-phenyl)-5-tffiuoromethyl-IH-pyrazol-4-yl]-1,11,11-
trimethyl-3,4-diazatricyclo[6.2.1.02'7]Jundeca-2(7),3,5-triene (0.025 g) as a
yéhavinssiieh! WS optaRg i aaogy (W eRITBiainste 84 from 1-(4-fluoro-phenyl)-5-
(kiSpBR)tEyclopromdol- %&bﬁﬁ&ﬁ@ﬁ&ﬁ&i@wmeiﬂ@d@dlﬁe&@%&@monic
%ﬁ@a&@nﬁ 2sleien, 9%%@%1 z YCARiER-Sraxone Y hrphasRben '@Hn

acid di Ir‘l;ﬁ/ ester was ta| in a

o ex
s%rp Rl fre cygloproﬁ r?ecg)r %I;(lc|i{lé;1 ees%ﬁr F%%%g Zﬁgﬁh%m“m oil
sp‘h*‘@ ﬁﬁ%ﬂ&téaal%rwétﬁmgtéﬁ (b%‘g‘}% yli\?él%&D 381 1 (MH".
clo ro [-2-ox0-ethy osphonic acid dimethyl ester (1.546 g) as a
C% ﬁ&dré 3is- %&yog@gk@[{m_@}*z@wgethyl iH-pyrazol-4-yl]-2-0xo-
(&tS,ﬂE)%éMybbbmpﬁ%b@MlEﬁMaepma? trimethyl-
bicyclo[2.2.1jheptan-2-one 30 This material was obtained in analogy to

eXamplectisiemBitraned 2: cyelogy opykinpiko! ety Bphespibnicadidoro-phenyl)-

@Wﬁﬁk&%&?ﬁ@lﬁ@ﬁﬂz@%ﬂ ﬁﬁﬁ@é%ﬁrﬁ'}%mc acid dimethyl ester (0.4 g)
10

Tl T —————

ggxﬂuerometh H-pyrazol-4-yii-2-oxo-eth-(E)-ylidene}-1,7,7-
Wd@ﬁb}ﬂibm%ltriﬁ}éﬁﬂymmy&o[& X8R ptcas-2 sohe(0i3 MBS ESR B AGMH ).
oil. MS (EI): 232.1(M4). Step CJ: '
((&:BR):518 Bl pripA-Fladrd-bitenpihyiHBpbdiarsh it pf6a 20 L OZFUNDET

arid{dth @ 3:ri@nebidispatarial wasebiained nanalogy to example 1
steps C] from (1S,4R)-3-[2-

CYRIORIABY k20X St i lc;l@za&gmeé LeicyeiolZ & ihepian 2-Q.

A i e Elorldsne 51T
SR S Sty

@(‘&Tﬁéfeggs 5. [ 1-(4-Fluoro-phenyl)-5-triffucromethyl- 1H-pyrazol-4-yi}-1,11,11-

IriloinycRp@ipdtBclormatybt phenyk b e azekdey DMy idagingeiBieRAd. MS
(@@g 3@ pfﬁygopropyl -4-(5-methyl-I-phenyl-IH-pyrazol-4-yl)-but-2-ene-
14- dlone ThIS material was obtained in analogy to example | step B] from

%&(ﬁﬁ%@%ﬁ(' -I- p%g,%k)—S—Cyciopropyl—i,l1,11wtr1methyl—3,4~d1aza—
tricyclo[6.2.1.0° Jundeca-2(7),3.5-triene

Step A}: (2-Cyclopropyl-2-oxo-ethyl)-phosphonic acid dimethyl ester

This materiai was obtained in analogy to example 1 step A] from cyclopropanecarboxylic
acid methyl ester (4.0 g) and methyl-phosphonic acid dimethyl ester (9.914 g) to give (2-

cyclopropyl-2-oxo-ethyl)-phosphonic acid dimethyl ester (1.546 g} as & colourless liguid.
MS (ESI): 193.0 (MH™).

Step B: (184R)-3-{2-Cyclopropyi-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-
bicyelo[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 (1S4R)-3-{2-cyclopropyl-2-oxo-eth-(E)-
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IH-pyrazol-4-yl)-2-oxo-ethyl]-phosphonie acid dimethyl ester (0.459 g) and
1,2 15 dicyclopropyl-ethane-l,2-dione (0.245 g)- preparation according to
J. Kelder, Synth. Commun., 2, 1972, 125 - to give (E or

wi)z8n 2edssyclopropyl-4-(5-methyl-1-phenyl-IH- PCT/EP2006/063533
pyrazol-4-yl)-but-2-ene-1,4-dione (@.175 g) as a crystalline off-white solid.
MS (ESI): 321.1 (M) - and the other double bond isomer, isolated by
chienrdtdGraptisneb febepidat. Chinpone dic@e cordih g tasELlanalysias (Z):
ok )-hve-dicyclopropyl-4-(5-methyl-l 20
phenyl-IH-pyrazol-4-yl)-but-2-ene-1,4-dione (0.053 g). MS (ESI): 321.1
(85 CPtems B)-5- gclopropy AL 1 trimethyl-3.4-diaza-tricyelol6.2.1 0*"Jundeca-

%(41 I%lgyclo ropyl-6-(5- methyl - phenyl IH-pyrazol-4-yl)-pyridazine This
matérial was obtalned in analogy to example | steps C], without treatment

e, fro
%“f 5‘35“3 %a%gp n%‘é%rl{’ ST SRR G AR5 1>
ENEOPARY %é"mo@i @rﬁl ef @ﬁ%}a HyEoE2- 2aH ez (0.3 )
nmhbmrdxater(@@ﬁﬁf@ﬁtgl%@\ge to give (18.8R)-5-cyclopropyl-1,11,1 I-trimethyl-34-

Hh-iaysienrepyl-6-(Romaethy Fphenviid pyrag of-ds ¥ Ryidazing Q42 abs -
gﬁﬁa&crystalllne off-white solid. MS (ESI): 316.9 (MH"). Example 36:

|cyclopropyl -6-(2- trlfluoromethyl phenyl) pyrldazme Step A:
ione

(2 2-
Th|s atejrl?all(l:)xi?o&g{%} Drﬁ %\ %) rﬁp?e iﬂépgj% ~4-y1 Pyl'lda?me

trifl meth pie acl
est 9?0{ % h ﬁ' iw% %?é}é’/%?ggr% l’l’ tt?ﬁ E%%lonepéﬁaf%‘j'gg%l’gﬂ} 2-ene-
9ns. dlcyclopropyl -4-(2 WO 2007/003521 PCT/EP2006/063533 61
trlfluoromethyl phenyl)-but-2-ene-1,4-dione (0.275 g) as a ZJE: 2.3/1
rhiRRE L BAHABBER RO RIS SR aERpiR IR RSl o SoNteiinst-phenyl-
(B5Dy308:2-8iep Bfo-cthyl}-phosphonic acid dimethyl ester (0.459 g) and 1,2-
RIS QRYIE1(2- EM@M@%W p&s@s&%&yﬁl&%mﬂbﬁﬁéﬁé&f 18] i,
\@%ﬂ&t@l dl%? DI%? —g¥ % g( # ﬁtg 1(; c {DrOpYl-4- henyi-1H-
cIo ropyl- 5 4 > ritluGroriie %’ n% L&S 3’1 éf'aco?ﬂ
KifEaLScHeRa Qodves aﬁamﬁgﬂﬁsﬁfﬁwﬁﬁ%}%@faﬂ%@
é)‘liol We}s @éu@;mmmbéyme@nﬁmmw@henmpmmm $016%Qolar
ghapaioffubiteispstalicaseligs M3 (ESD1 30 bbby Ef?i@mléii%? 16
oifkifoh Imog 5 eoyi-gysiepropllr 3.4:dicye) @ﬁﬁogy'mxﬂg%

1Z)-4-[1 hlore-phenyl)-cyclopropyl]-1,2-dicycloptopyl- ut 2 -ene- 1 4

Fﬁf%ﬁgro ﬂltl?fré g— - OFQE%(’)}?? %Qﬂ‘ |?g%; to eX?QﬂP é ?%Ep BLfrom

phenyl)-cyclopropyl]-2-oxo
4 i i A4 g'C&C'OB{OE%teps leRs s ah
%)Me from (E or Zy-1,2- dicyclopropyi 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 crystaliine off-white solid. MS (ES): 316.9 (MHE™).

Example 36 3.4-Dicyclopropyl-6-(2-trifiuoromethyl-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-oxo-2-(2-
trifluoromethyl-phenyl)-ethyli-phosphonic acid dimethyl ester (0.462 g) and 1,2-
dicyclopropyl-ethane-1,2-dione (0.18 g) to give (Z/E)-1.2-dicyclopropyi-4-(2-
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cyclopropyl]-1,2-dicyclopropyl-but-2-ene-I,4-dione (0.306 g) as a ZIE: 3/1
mixture 15 (according to NMR analysis), crystalline light yellow solid. MS
ESI) 314.2 Step B]: .

VB A% Bro-phenyl)- cyclopropyl]-3,4-dicyclopropyl-pyrid i ARERG/063533
material was obtained in analogy & example 1 steps C, without NaOMe
treatment, from

e ﬁe%wlcm%ﬁ@h&n%%&pqwqﬁﬂ@%Map’?@p%ﬁéhmxaﬁ@@%oadmg
igndMB.3glyHE mivtabend dightipdidwbolid MBI BN H38IBe monohydrate
(0.477 g) to give 6-[ 1 20
(Sephifdr o PenylpryrigpbaByliidys-divyiigprbpyldpyriddzine (0.164 g) as a
white crystalline solid. MS (ESI): 311 (MH-). Example 38: 6-[
i{HsCidmreiphemt)aiyaiob atylle 8y4edieyaiapropybpdrittaging/Siep2Adicyclopropyl-
(Zkﬁ)ﬂﬂﬂdﬁzﬁawppaéﬁyltyimyﬂ&wmlﬁl@%adIQYQ@@@A%]QH&% %1%41 i ve)

| %n% 0:eX rom
%ﬁ(ﬁﬂ?}%{%ﬁé qh{leny %5% clo 0‘)3(?):}’&.@1 Y IOBK iB acid dime %‘g
BhEP RSl T3 41 ewbg?“ R
mixture ('3 JE) -4-[]-(4-chloro-phenyl)-cyclobutyl]-1,2-
R Spyi bl A-eh R R S SRR A E e SR
to NMR anal SIS) ight yellow solid. MS (Esg 329.4 Step B]:

SR éﬁﬁé?o disioraasaL sy aRigen r%%ﬁlfsmﬁﬁwé@e Hre-1.4-

réigterial was obtalned in analogy to example 1 steps C, without NaOMe
treatment, from (Z/E)-4-[

THiss- Ghiore-phenyirioydivbutiicl, @-dieygiepr eppl - Bl ng-1144i0her WO

%ﬁ@ﬂ!y@%@%ﬁéﬁ@ﬁ@%&@Q@ﬁ@ﬁ%ﬁﬁﬁpf@n(ga%ﬁ;@u%é@wBgﬁﬁxrm%j%@ 1,2-
\é 18] o, gl O hior

o T e s

(@%@ms}@@ﬁmﬁyﬂwpwﬂme@wﬁmuawmmmwB 3142
tricyclo[6.2.1.02'7]undeca-2(7),3,5-triene Step A:

(GRS )-8 S Bavtathsibphishyi: gl faliduipRepxbratidEyrylidene]-
bicyclo[2.2.1] heptan -2-one This material was obtained in analogy to
ebtarmpleetiabtegs B hnodnf24(Bametigkdmple 1 steps C, without NaOMe treatment,

phenzibpEzel-drt2 paxesathydophespnanicrsidodimatoyh esterdq, $$ﬁone
§b @%dz,@n%&moéés&%uaea%%? a%l% gmgsn@éﬁéo%é%{g Rfégg% give 61

t al, Justus Ll

%8 fgﬁzp 30{’5??31’&% ):} gﬁg@q@y -pyridazine (0.164 g) as a white
syyaiabing sphd Mpd Bh: (@)L yhiiéne]-bicyclo[2.2.1]heptan-2-one (0.155 g)

as a yellow gum. MS (ESI): 307.2
Example 38: 6-{1-(4-Chlore-phenyl)-cyclobutyli-3 4-dicyclopropyl-pyridazine

Step A: (4/E)-4-[1-{4-Chloro-phenylj-cyclobutyl] - 1,2-dicyclopropyi-but-2-ene- 1 4-dione

This material was obtained in analogy to example 1 step B} from {2-[1-(4-chloro-phenyl)-
cyclobutylj-2-oxo-ethyl }-phosphonic acid dimethyl ester (0.494 g) and 1,2-dicyclopropyl-
ethane-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 ghas Z/E: 4/1 mixture (according to NMR
analysis), light yellow solid. MS (ESD): 320.4

Step B]: 6-[ i-(4-Chloro-phenyl)-cyclobutyl]-34-dicyclopropyi-pyridazine

This material was obtained in analogy to exampie 1 steps C, without NaOMe treatment,
from (Z/E)-4-[1-(4-Chloro-phenyl)-cyciobutylj- 1,2-dicyclopropyl-but-2-ene-1.4-dione
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Step B]: (ISR,8RS)-5-(5-Methyl-I-phenyl-IH-pyrazol-4-yl)-3,4-diaza- 15
tricyclo[6.2.1.02'7]undeca-2(7),3,5-triene This material was obtained in
analogy to example | steps C, without NaOMe treatment, from

W BRIBRS)3-[2-(5-Methyl-I-phenyl-IH-pyrazol-4-yl)-2-oxo-eth rEpryliiened:

- bicyelo[2.2.1]heptan-2-one (0.15 &) and hydrazine m.onohydrate (0.245

g) to give 1.SR,8RS)-5-(5-Methyl-l-phenyl-

| F9-B§ 1R Z6E thipta 8; decliaibadtrioy etd [ @ HyO2Ahendeneh20r 267)0R Stelenerive 6-[1-
(@85 38 WhilRensialling-aeldioMSdES gl @Hd k) Bxample
{%%ﬁ&gﬁﬁ)ﬁ§@5§f fl?r y -phenyl)-3,4-diaza- tricyelo [ 6.2.1.02'7]

un'deca-2(7) ,3,5-triene E or

s) 3 ethyl- y
blcé@% A tgept% an- oglse(%f%ii%mq; ér% V\?a%nggralge%j— aﬁr‘%é 5am
trlfluorometh henyl)- ethylgphos honic acid dimethyl ester (0.573 g) and
512 %?egb 15-HHibHe (8 ER 0 GRS G -2 oxo-<th-(E) Sidenel-
ZJ)K{Z%SIRMRSWE[Q ~oX02-(2-
trifluoromethyl-phenyl)-ethylidene}-bicyclo[2.2.1]heptan-2-one (0.39 g) as
ayel waigishwaMSiI{ENd 20408188y StepaBiple 1 step B | from [2-(5-methyl-1-
(ﬁﬁaﬂﬂ_ﬂs}pﬁr@oﬂﬁwoﬁ%ﬁmlyﬂtkﬁfﬂébh%iﬂtdé@@%methyl ester (0.386 g) and
tg@fgﬁ 8&)@2 28 (3‘1’1%%@%@?8?011%({@ ’%? élaﬂ%g\% Od%@gg@ t])* Aldf%r et al, Justus

s obtained In analo

3 his mat

TS0 Sl aOe Ve (& G medi. phenyl
M@R‘%R%}”—MQ—@X@EZ {Rdeiforsibsti-p Hemyap-Stopltdndp g) as a yellow
hioycId{R.&Edheptan-2-one (0.39 g) and hydrazine monohydrate (0.663 g)
to give (1SR,8RS)-5-(2-Trifluoromethyl-phenyl)-3,4-diaza- tricyclo[6.2.1.0
Isngama 2RSS -5-(avert9i 20 deas:a ighivelinw guau-Me4El): 290.2
(Mt}clng@gvgghg&h@(vﬂ%eg@;&t@ preparative HPLC, using a chiral

I

column, Chiral OD, with'95% heptane/isopropanol as eluent, gave the

tm&ga%&@%mpﬂ 58 MaRe g%gs EXRMRE: Miome wearment,
d % igg[éﬁﬁ) ‘5 }g?gyﬁr AL~ p’heny 'IH -pyrazoi-4-yl)-2-oxo-eth-(E)-ylidene}-
g2 ,h_qﬁmér@ﬁfeﬁmlp@mpﬁw@mmmr@néﬂé%mymama|
VI&R BRRined- Mandloghta wxampiedosiep Bh kfdma2ne@t@-2: 1.0 jundeca-
tiftuoseragthy eyl Rerehanicarihdipsthyester (634 9) and

cyclooctane-
Example 40: (1SR.8RS}-5-(2-Trifluoromethyl-phenyl)-3.4-diaza-
tricycio[6.2.1.02’7]un deca-2(7),3,5-triene

Step A: (E or Z)-(18R4RS)-3-[2-0%0-2-(2-trifluoromethyl-phenyl) -ethylidene] -
bicyclo[2.2.1Theptan-2-one

‘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: (B or Z)-( 1SR.4RS)-3-[ 2-0%0-2-(2-
trifluoromethyl-phenyl}-ethylidene]}-bicyclo[2.2.1]heptan-2-one (0.39 g) as a yellow gum.
MS (EI): 294.1

Step B}: (1SR 8RS)-5-(2-Trifluoromethyl-phenyl)-3,4-diaza- tricyclo[6.2.1.0° jundeca-
2{7),3,5-triene
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1,2-dione (0.25 g) - preparation described by H. Meier, Synthesis, 1971,
215 - to give: (Z) 15
2-[2-ox0-2-(2-trifluoromethyl-phenyl)-ethyl]-cyclooct-2-enone (0.23 g) as a

WEHHWOyeHHe solid. MS (El): 310.1 Step BJ: PCT/EP2006/063533

3-(2-Trifluoromethyl-phenyl)-5,6,7,89,10-hexahydro-cycloocta[c]pyridazin
e This material was obtained in analogy to example 1 steps C], without
NaDmalsrshwappiiafedin analogy to example 1 steps C, withont NaOMe treatment,

(Ep2-{R-@x0-21 (R HRB) oF I ethylzptsnif)-etbil binys sl D-emohiee(@]231 g)
Q{Bﬁq én Qn@%ﬁ%@t @48 Qaﬁl@'ﬁﬁ)nohy&rate (0.663 g) to give
exa C a/inf oy agln y@%{% dl %—sma(r:'?%lﬁ Qifitd sglladﬁ%z((é?)%
doens Mg) ES(%H?FBF@/ V(B BRMS (B PI 8- Mrifluoromethyl-phenyl)-1,1

].,11-trimethyl-3,4- diaza-tricyclo [ 6.2. %{ggé un deca-2,4,6-trien e Step AJ:

[HOTR RS P0S G RRSTOANE A PEBHERTT- - SFREEhEh FRIAR Acihiral Cel OD,

dimlettigh 125 testEsobhipmatesialumas pivtairedvincanadogy S eepa@rngl6: loptdmlly
Q,]uf@mla-_ﬂuoro-z- trifluorometh.yl-benzoic acid methyl ester (2.4 g) and
methyl phosphonic acid dimethyl ester (2.68 g) to give

mrp-z triflyorpraibidrpheRy e setwil cofingphanis .acid
% % é’yf &%ﬁ@) asa col_orless liquid. MS (FSI): 315.0 (MHi). 30 Step
ﬁ . luoro-2- trlfluoromethyl phenyl)-2-oxo-eth-(E)-ylidene]-
7 n 2-0 2007/0 521
]S;& Pgl)%% tggéslngﬂ his m rlacfl qég\% mg_:a%ﬁa 21845 to

am te fro Iuo 0-2-
uo]{r%ca){r%ﬁrel iw p%e rS%L-I(‘)xo -e pﬁamgﬁ:om(? e &}dﬁmmt Ioester{EO 454
gty HW%W&@WV ﬁ#ﬁ@tﬁppa?ayapé[wﬁ dipsHdRster é%’én%) @S Gylppctane-
givediiBAR)23 4P~ (Beflaraion 2idriftiembnyethyipee i) th2sox 698 th XB)- to give: (Z)-
'Yl{@e(’)lﬂl o daludfidbroRiék D Aley el IP%@VI}H}@W»@&%&W@Q%@@%M veliow
y% %\Aﬁgpﬁ My (E): 354.2 (M+) Step CJ :
)-5-(3 I'-lluoro 2- trlfluoromethyl phenyl) 1 11,11-trimethyl-3,4-diaza-

tgs ES2 DA%l ndcn trien s G materplvas oblaned .

y to exam out'th treatmen
3 FIu [a- 2 rlfluo methy he eth-(
3}/:{“ atﬁly blcyC fgz st é?b 1} %\?agMe freatment,
We&,yﬁp@wﬁ) -ethyl}-cyclooct- 2—en0nc (0.231 gy and

(hﬂ@ﬂmdmnymm&y%gma@fmmm@tm{pbmm)dspnen ¥)-5,6,7.8.9,10-

diszatiienclold sckREpilingerar@ (2 3) Al HeRer(@HeR8 Mamanraii-vdaite v,
light solid. MS (El): 350.1 (M+).

Example 42: (15,8R)-5-(3-Fluoro-2-trifluoromethyl-phenyl)-1,11,1 I-trimethyl-3,4~
diaza-tricyclo[6.2.1 .02’7] undeca-2.4,6-triene

Step Al [2-(3-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl
ester

This material was obtained in analogy to example 1 step A] from 3-fluore-2-
triffuoromethyl-benzoic acid methyl ester (2.4 g) and methyi-phosphonic acid dimethyl
ester (2.68 g) to give [2-(3-fluoro-2-trifinoromethyl-phenyl)-2-oxe-ethyl}-phosphonic
acid dimethyl ester (2.7 g) as a colorless liquid, MS (ESI): 315.0 (MH).

Step BJ: (154R)-3-[2-(3-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-
trimethyl-bicycio[ 2.2.1Theptan-2-one
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Example 43: 3-(3-Fluoro-2-trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-
15 cycloheptalc]pyridazine Step AJ:
2-[2-(3-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-cyclohept-2-enone

wohigmaterial was obtained in analogy to example 1 step BedroaP2066/063533

[2-(3-fluoro-2- trifluoromethyl-pherd)-2-oxo-ethyl]-phosphonic acid

dimethyl ester (0.598 g) and cycloheptane-1,2-dione (0.2g dione (0.2 g)

tohgiveazsiial (8afl oblor2dtiiflamrogysthgra0ple 1 step B] from [2-(3-Fluoro-2-

mhﬁﬂ&bﬁﬂﬂmﬁibﬂﬂ‘)cﬂd%@ﬂﬁ% ~BNOREH (22 hBdiAS R R XN AT NS
@4% 41 3'} AN RIeB:BE aoi)z 2 hepran 2.3 dione (0.3.9) 10 give (1S4R)-5-(2-(-

2 trlflu phe -tetr
3}3 Efﬁyﬁ}ﬁ" Efﬂ¥ %1 é’ﬂ)‘f&ﬁ’%d)(l% iR  example
P@b@ﬁ’@ ZW@ﬁB@PtH@I\?&@Mé gsaﬁémﬁﬂems@ws (ED: 354 2 (M ).

2-[2-(3-fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-cyclohept-2- enone
e §) did- WFaAridusiondtydraretehsbrderylgivd 1.1 1-trimethyl-3.4-diaza-
3SR Lo PAtTiflidsantetytriens
phenyl)-6,7,8,9-tetrahydro-5H-cyclohepta[c]pyridazine (0.141 g) as a light
yetiow setal widStaljied 10 dh {Mg) idcosample Adefl SR »&Bﬁ)rtﬁ’r{e NaOMe
]ﬁ(éaﬂﬁleﬁoﬁm‘?pﬂ}zxﬁ}t@f'&o;@’ﬁﬁﬁ}}é"}%ﬁ%%ﬁﬁe % ; 2-0%0- cth (-

G’—|

3,4-di r deca-2,4,6-trie

YA St el P P ety S b
Wé)gmgﬁaé dRIZ L AR SRR

ROTERRN6/D63538n 65 RiT) A fterict nAS0Obinact infanalpgiide solid. MS

exanple iL(gtep B] | from [{2- [ 1-(4-fluoro-

phenyl)-5-trifluoromethyl-1H-pyrazol-4-yl]-2-oxo-ethyl}-phosphonic acid

dimgihyd ester Q4189 and it %A A0SR 2735 dioneQ 425 g) to

=[2- 1 (4 -fluoro- phenyl) -5-trifluoromethyl- IH-pyrazol-4-yl]
- -((%)(oegsf?igéfy%z ene] -bicyclo [2.2.1] heptan 5 2-one (0.26 g) as a yellow

S(iqéih“gﬂés@ kil Eluotr{)gﬂﬁ%%orﬁﬁﬂg ﬁf?ﬁ%}’o}n%e?ﬁylﬁ‘lﬂyﬂy%?ﬁlﬁ)g/ﬁ 4%

tI‘IC clo 02"3.un a-2,4,6-trien e This_material w. obtalned in
i B P B ORI UE R, horc. 2

(tj[@,m:ge[@y’[ phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester (0.598 ¢) and
by@elhapronp hengil sb-(tiftgdionedthy ziHepyivazdlf 3-(A) iRraxxez afffild@ometh yi-
(Fnexigenslkhisyiipi dohlpentans: 00010269 a9dibydazina s (an: 314.1
5I)lm Ij}r{ljydrate (0. %i%%g) to (1SR, 80RS%}5- g@ ¥ % (50:

4 Fluoro-phenyl)-5-trifluoromethyl- IH-pyrazol-4-yl] -3,4- dlaza-

ol R e At IR R Dol
cyclonepta[c]pyndazme

This material 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-trifizoromethyl-
phenyl)-6,7,8,9-tetrahydro- SH-cycloheptaf clpyridazine (0.141 g) as a light yellow solid.
MS (ED): 310.1 (M™).

Example 44: (18R,8RS})-5-[ 1-{(4-Fluoro-phenyl)-5-trifluoromethyl-1H-pyrazol-4-yl3-
3 4-diaza-tricyclo]6.2.1.0% Jundeca-2.4,6-triene

Step A: (154R})-3-[2-[1-(4-Finoro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-yl}-2-0x0-
eth-(E)-ylidene}-bicyclof 2.2.1}heptan-2-one
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374.2 (M'). Example 45:
(1SR,8RS)-5-(2,4-Difluoro-phenyl)-3,4-diaza-tricyclo[6.2.1.02'7]undeca-
15 2,4,6-triene Step A:

WOLBR/ARS)-3-[2-(2,4-Difluoro-phenyl)-2-oxo-eth-(E)-yliden &} T /Er2006/063533

bicyclo[2.2.1]heptan-2-one This méterial was obtained in analogy to

example | step B] from [2-(2,4-difluoro- phenyl)-2-oxo-ethyl]-phosphonic

adits aiptatplyVesseBralneg 10 agpiogs tsieyarapie A feepban éropp DB didfrdluoro-

@h&ﬂﬁ)gﬂ tafgiveothethyl- 1H-pyrazol-4-y1}-2-oxo-ethyl - phosphomc acid dimethyl ester
ﬁd%l@%ﬂi@'QQ% %B@W%ld?l&?é%lai’iﬂ wligenels, 4R -3-[2-[1-(4-fluoro-

c an-2-on a ello
SRR R B e % e RIS P 2 Prepan
ﬁn‘&é“c@ @64% 2refrlophialit g\‘&rés? %btained in analogy to example |

steps C], without NaOMe treatment, 25 from

@@RWR@)S% S5 A DA RSB HRIGNLY o e aEs N B agyrazol-4-yil-34- diaza-
bityclo[8.2 1§hEptaica-dAs-(64@ g) and hydrazine monohydrate (0.344 g)

to give (ISR,8RS)-5-(2,4-Difluoro-phenyl)-3,4-diaza-tricyclo[6.2.1.02' 7]
Undeca:2:4] 6+t ohaif@d Ddngloas & kyhtpll bwepsySalltesolOWE (EEhtment,
%ﬁﬁnl(ﬂ\émﬁaﬂmm(éﬁhom- henyl)-5-trifluoromethyl-1H-pyrazol-4-yi-2-oxo-eth-

g@ érh%gnsel %%cf Pkl R&%&l&f W3k tpredl 'EX&@J&% D985 %44 p) 1o

(ﬁé%ﬁ%‘?,)%éz@éﬂ%?&bﬁ%w -Sifyoremeiey-yhuaerticy bbb e pt
riclotfe2 W 200RGeB5 51D (RS0 a5 068538 YeBo M ity o abivad/s (ED):
alrapnedin analogy to example 1 step B] from [2-(2-fluoro-phenyl)-2-
oxo-ethyl] -phosphonic acid dimethyl ester (0.27 g) and

tEeyelpi243: 11he ptsR@rd B 3lioaen{0.b24- S d@vBiA - diaza- tricyclo[ 6.2.1.0% Jundeca-

(38R AR)-3-[2-(2-fluoro-phenyl)-2-oxo-eth-(E)-ylidene]
bicyclo[2.2.1]heptan-2-one (0.20 g) as a yellow gum. MS (El): 244.1 5

R 2-(2.4-Diflyoro-phenyl)-2- B)-yli
%g%% S RS %Qg)F'iu[orcg phen Omfden 31 tn%%l%%(z yOS’%jundeca 2,4,6-t

Lo A% HGRIARIAAES obtained in analogy to example 1 steps CJ,
without NaOMe treatment, from

(TaiRmsipyes. o5t ﬁﬁsﬂdnpad’é}ﬂﬂy B GXYRE- YD B e EbiEs rof2 e gt
DD ¢801EBYY) Eidiydia2ing diorblieitatd (014G gitbigivie! 2.2, jheptane-
(@ﬁiﬁﬁ&fﬁ'ﬁgﬁ'uﬁgﬁe (1SR, 4RS)-3-[2-(2,4-Difluoro-phenyl)-2-oxo-eth-(B)-viidene} -

AR St daraicysoln e 1 Az Olunds . Afs eNado 092 o) as a

yeIIow crystalline 10 solid. MS (EI):"240.2 (M’). Example47:

(dRReRPdost ey a-Aililvgromethy s Rneav)3 3 HiAg 31 07 undeca-2.4,6-

triens

This material was obtained in analogy to example 1 steps C], without NaOMe treatment,
from (15RA4RS)-3-[2-(2.4-Difluoro-phenyl}-2~-oxo-eth-(E)-yiidene}-

bicyclof2.2.1 heptan-2-one (0.18 g) and hydrazine monohydrate ((.344 g) to give
{1SR,8RS)-5-(2.4-Difluore-phenyl)-3.4-diaza-tricyclof 6.2.1 0" Jundeca-2,4,6-triene (0.104
g) as a Hghi-yellow crystalline solid. MS (EI): 258.1 (M™").

Example 46: {1SR,8RS)-5-(2-Fluoro-phenyl)-3,4-diaza-tricyclof6.2. 1.02’7}undeca-
2 4.6-triene '

Step A: (1SR4RS)-3-[2-(2-fluoro-phenyl)-2-oxo-eth-(B)-ylidene]-bicyciof 2.2. 1Theptan-
2-one



10

15

20

26

30

tricyclo [6.2. 1.02"] un deca-2,4,6-triene Step A.
[2-(4-Fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid
dimethyl ester 15 This material was obtained in analogy to example 1

weteWjoaam 4-Fluoro-2- trifluoromethyl-benzoic acid methylesizndde 46833

g) and methyl-phosphonic acid dirfethyl ester (4.99 g) to give
[2-(4-fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid
dimethytbasters 68 ¢) asuarogffiwhitergotid. MS BESHr312%Q-@btb)phenyl)-2-
Sﬁﬁbpeaayl] -phosphonic acid dimethyl ester (0.27 g) and blcyci(){Z 2.1 heptane-2,3-dione

3- 7 t I he E)-ylidene]-
b [é Qﬁp\’tlgﬁr% g%e%%%ﬁ?t%%kﬁwag o tam@ %haﬁrga (%ley teone
ﬁfﬁﬁ%% et ecliow euam. MS
ggf L LI “e"%q AR Mg?;;g@ﬁ@gjggsﬁbﬁln%%gﬁ%ftﬁ?m

(rl_l_f?R /4RS)-3-[2-(4-Fiuoro-2-

HraIHEhY Ry ARART D R (T d ey Sy ah S EM o tsaBnent,
(o 2 PRaARY) 29 yé o astivhaud) (ER et 1(Brefidehel -bicyclo[ 2.2.1Jheptan-2-
(dlﬁRCBBg)g%iﬂi'Emﬁ%mﬂm{m&hﬂ%myaﬁv@ﬂmaﬁngMuom-

& Red 234 uﬁﬁe&%&@iw @Iﬁ&ﬁﬁ%@ﬁ@%@@@@%@ NARIsRine

ex hout NaOMe treatment, from

SEQ %@@2& ro-2-trifluoromethyl-phenyl)-2-oxo-eth-(E)-ylidene]-
s jzwl SIS PR R R A AR PR
(ESF@WE@&%—@ Slendergord-Smthsoromethyl-phenyl)-2-oxo-eth-(E)-ylidene]-
bicyclo[2.2.1]heptan-2-one (0.083 g) as a light yellow gum. MS (El): 308
(WED. AV G260 003321 PCTIERRINBI0835 330 7cthylnpplesetBnic acid dimethyl
23 Trifluoromethyl-1H-pyrazol-4-yl)-5,6,7,8,9,10-hexahydro-
cyclooctale]pyridazin e Step A:
[2rxBaidf3- Wi isremethy aHd i az el=dnyh-ethv] @h%ﬁh@ﬂﬁ@@'@

dimethyl.e é%rb%ﬂ&é é&ﬁ%’éﬁ!ﬁ"&ﬁ:?@{% agé'%ﬁ%%ﬁ g@ﬂﬁ' ‘é@@%emy

oro [-1H- e-4-c oxy IC ac

from 3-tri th razol
AR SR G G
[Q@%ﬁé@ik@lﬁmﬁdﬁeﬁﬁ%ﬁiwswﬁraﬁﬁpmﬁr} W?@&io@b}%ﬂéféc}d
dimethyl ester (5.462 g) as an off-white solid that was used without further
PiTBalibFRARRS xR MS (BN ra86 I8 iy Y. Stapetr- (B)-ylidene] -
(E2HP20x0R2p3ririflueromethyl-IH-pyrazol-4-yl)-ethyl]-cyclooct-2-enone

This material was obtained in analogy to example 1 step B] ] from [2-(4-fluoro-2-
trifivoromethyl-phenyl}-2-oxo-ethyl]-phosphonic acid dimethyi ester (0.346 ) and
bicyclof 2.2. 1}heptane-2,3-dione (0.124 g) to give (1SR, 4RS)-3-[2-(4-Fluoro-2-
trifinoromethyl-phenyl)-2-oxo-eth-(E)-ylidene}-bicycio[ 2.2.1]Theptan-2-one (0.242 g) as a
vellow solid. MS (EI): 312.1

Step C}: (18SR,8RS)-5-(4-Fluoro-2-trifluoromethyl-phenyl)-3,4-diaza-
tricyclo[é.z.l.(}?"?} 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-trifiuorometh yi-phenyl)-2-oxo-cth-(E)-ylidene] -
bicyclof2.2.1]heptan-2-one (0.238 g) and hydrazine monohydrate (0.382 g) 1o give

{ 1SR 4RS}-3-{ 2-(4-Fluoro-2-triflnorometh yl-phen yl)-2-o0xo0-eth-(E)-ylidene]-
bicyclo{2.2.1}heptan-2-one (0.083 g) as a light yellow gum. MS (ED): 308 (M.
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This material was obtained in analogy to example 1 step B] | from
[2-0x0-2-(3- trifluoromethyl- 1 H-pyrazol-4-yl) -ethyl] -pho sphonic acid
dimethyl ester (0.612 g) and cyciooctane-1,2-dione (0.25 g) to give

WIZReHBISXD-2-(3-trifluoromethyl-IH-pyrazol-4- yl)-ethyl]-cy t6@GiF20eigsaes3

(0.069 g) as a light-yellowoil. MS (€1): 300(M4) . 15 Step CJ:
3-(3-Trifluoromethyl-1H-pyrazol-4-yl)-5,6,7,8,9,10-hexahydro-
dyeispldfe]pyriddzineifisomeievidivasetrbihet -heh&d i hexekpdnple 1

stefsh MithetdAaOMe treatment, from
(2)-2-[2-Ox0-2-(3-trifluoromethyl-IH-pyrazol-4-yl)-eth.yl]-cyclooct-2-enone

(6. 0) 2206 Iy drazime, ropRORYdFRLEy(R205 ) 10gVE - phosphonic acid dimethyl
3t trifluoromethyl-IH-pyrazol-4-yl) 20
5,6,7,8,9,10-hexahydro-eyclooctale]pyridazine (0.019 g) as an off-white

Sﬁﬂg Mr@%as%%@aﬁxéw& a%éf% l(?e%gné 71681 step Offx from 3- C%nﬁuoromethyl 1H-
éﬂ?% O'Zétfl ﬁrﬁ%@ﬁ?&/ ﬁsmfe%/ g} and mefhy} phOSGphomc acid dimethyl ester

(@)SQS[gl(w Eltole-0xfrifudroesrotsiehy Bl nuracethyl)-efoib otiospdapisecid
b reate (liolas ebiaioidvirtansidgiidovexamgleiihsteuBltoparification in

[Bed4efleores 3nl fipromethyphenyl)-2-oxo-ethyl]-phosphonic acid
dlmethyl ester (0.672 g) and cyclooetane-1,2-dione (0.25 g) to give

2 r@y 2 Lhif )2 logst:
e

%%O%J(%{&z%ﬁﬁ%%%%ﬂﬁydd@ X%éﬁ %1%/ ﬁg gy @5~§%9 2.(3-
S G st s PRI B0 S P NPt Qe
t%mmgﬁ,&ﬁgone (G.25 g) to g1vc (Z) 2-[2-0x0-2-(3- tnﬂuoromethyl 1H-pyrazol-4-

(18)-24 2H(4tHearo- 2-¢nifluntoMo thydphenyhydioxoie g [ Hly R0 2renone
(0.215 g) and hydrazine monohydrate (0.164 g) to give

Fiep- s aRTrifluorometyytH-pyrazol-4-yi}-5,6,7,8.9,10-hexah ydro-
Qgggggi‘{?c@p@% 9.1Q-hexahydro-cycloocta[c]pyridazine (0.194 g) as an
light yellow solid. 5 MS (El): 324.1 (M+). Example 50:

3['1(1% E%%Fﬁl@&l%é&g%&%%ﬂ%ﬁ 5591‘3%%% a@lﬂ%ﬁﬁ@ﬁgﬁ%ﬁnm
W§s amé 5 ggﬁ ’I?gexa fez??pﬁ%)% ansas (005
&@I&Wﬁfﬁ%@m éﬁhﬂ%ﬂwp@wﬁ( 5tzlﬂxggramthyi 1H-pyrazol-4-yl)-
cyelaéctadedheionevt®asd )l A agied 0.019 g) as an off-white solid. MS (EI):

(D62 [24(3-fluoro-phenyl)-2-oxo-ethyl]-cyclooct-2-enone (0.305 g) as a
light yellow oil. MS (El): 260.2 (M").

Exampie 49; 3-(4-Fluoro-2-trifluoromethyl-phenyl)-5,6,7.8,9,10-hexabydro-
cyclooctaiclpyridazine

Step A: (Z)-2-12-(4-Fluoro-2-trifinoromethyl-phenyl)-2-oxo-ethyl] -cyclooci-Z-enone

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 (0.672 g) and
cyclooctane-1,2-dione (0.25 g) to give (Z)-2-[2-(4-fluoro-2-triffuoromethyl-phenyl)-2-
oxo-ethyli-cyclooct-2-enone (0.224 g) as a light yeliow oil. MS (EI): 328.1{M"),

Step B}: 3-(4-Fluoro-2-trifluoromethyl-pheny}-5,6,7.8,9,10-hexahydro-
cyclooctafcpyridazine
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Step B]:
3-(2-Fluoro-phenyl)-5,6,7,8,9,10-hexahydro-cyclooctalc]pyridazine This
material was obtained in analogy to example | steps C], without NaOMe

WeraHeesse! from (2)-2-[2-(2-fluoro-phenyl)-2-oxo-ethyl]-cy REGEEF208 o33

(0.305 g) and hydrazine 15 monotiydrate (0.294 g) to give

3-(2-fluoro-phenyl)-5,6,7,8,9,10-hexahydro cycloocta[c]pyridazine (0.171
S BITEETH-WHiRD SR S gy S5examle)! BitaniPle s hout NaOMe treatment,

(B8 RY52(BxNre thaxy-2-trifluerenetlybhirenyl)-bxbleltihiiriopatot-34none
@ag:i? Ej'@ﬁ@lﬁyh%fge%m)z ; f?@é:?@aéist FHESR $3Rfuoro- %htrlﬁuorometh
ri o:e ene
e L .
ple 1 step B] [2-(5-Fluoro-2-

trlfluoromethyl phenyl)-2-oxo-ethy hosphonlc acid dimethyl ester (0.416
RSB0 a0 T TR A0S B DA 2 S RN O R ine

ive (1S 4R) 3-
é &g%éﬁ%%ﬁw&@ -%O- ST EI%PehEIeR9nT -trimethyl 25

blcyclo[z 2 1]heptan-2-one (0.139 g) as a a light yellow oil. MS (El): 354.1
alazﬁ)mgt@@mas obtained in analogy to example 1 step B] from [2-(2-fluoro-phenyl)-2-

(8- 8RYI b te Mpthdxsci2-tiflatnd reethid-pliegy B d ditidoteirmethdladdedizze) o
aniigyctof6.2 nRerflprdes a4 Srlrigne dibis-matatiak wasoekialneddi: yeliow
ﬁﬁajg%]é? .8%gm step C], wereas at NaOMe treatment

uoro/methoxy ex ange occurred, from

- =(5-flug I
%1 r%gla))3 o?(:g)&e{ﬂu? drg#écﬁ é;)[;lefﬁﬂfylme yP (%1/% o Qliyi ’trzlan 2-one
rgs g)vr?]é/e qI)w 8%%- {n rona O %Z%a%@%z%ﬁ)ﬁ /@yé@ﬁ‘i‘mt NaCMe treatment,

géégxgggp@gnyl) ~2-0x0- ethylj cyclooci-2-enone (0.305 g) and hydrazine
pimw&@&akl(&.%ttrg)r@tggvls:%,ﬂqzdiiazaetphymi&ﬁ&ﬁ,l,&ﬂ]}ihebeﬂaaeﬂw,6 -triene

QMR @) asyackiant yelow.salidn ME (Bl 362 268 tanExamRters2:
3- (5 Methyl- I-phenyl-1H -pyrazol-4-yl)-6,7,8,9-tetrahydro-5H -

mf’@%tﬁ[C]py(ﬂ@ﬁ%ﬁﬁg 5RO y-2-trifiuoromethyl-phenyl)-1,11,1 1-trimethyl-3 4
?n )gﬂ-PBanmlinE);rQ%ol 4nyl) -2-oxo-ethyl]- cyclohept 2-enone

hie marernial was o taln in a’maﬁogy to example 1 step B] from

5- razol- 4 X0 phosphoni
g nif ‘A1Teq‘ §£ é%iacy eﬁ?ﬁn eﬁ‘ g&l‘%%%‘)ﬁ% g% fg dene]-1,7.7-
gv&eﬁ{é @Cmiﬂ éﬁ*yr Bfyrazol-4-yl)-2-

oxo-ethyl]-cyclohept-2-enone (0.024 g) as a yellow solid. MS (ESI):

30 SrvETR) e Stegs)in analogy to example 1 step B} [2-(5-Fluoro-2-

Fifbrddetivyhil-pheny)-lHopyrengl pybssh dnic Hdtihhietio-biter cgainhgpialc]
PYSIGRZING 7. rimethyl-bicyclo[2.2.1]heptane-2,3-dione (0.2 2) to give (1SAR)-3-[2-(5-
fluoro-2-trifluoromethyl-phenyl)-2-oxo0-eth-(E)-ylidene]- 1,7,7-trimethyi-
bicyclo[2.2.1}heptan-2-one (0.139 g} asa a hight yé]low oil. MS (ED: 354.1 (M™).

Step Bl: (1S,8R)-5-(5-Methoxy-2-trifluoromethyl-phenyl)-1,11,11-trimethyi-3,4-diaza-
tricyclo( 6.2, 1‘()2‘7] undeca-2.4.6-triene

This material was obtained in analogy to example 1 step C}, wercas at NaOMe treatment
fluoro/methoxy exchange occurred, from {1S4R)-3-[2-(5-fluoro-2-trifivoromethyl-
phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyl-bicycio[ 2.2. 1]heptan-2-one (.12 g) and
hydrazine monohydrate (0.082 g) to give (15,8R)-5-(5-methoxy-2-trifluoromethyl-
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This material was obtained in analogy to example | steps C], without
NaOMe treatment, from
2-[2-(5-methyl-1-phenyl-IH-pyrazol-4-yl)-2-oxo-ethyl]-cyclohept-2-enone

WO B2400g32and hydrazine monohydrate (0.039 g) to give  PCT/EP2006/663533
3-(5-Methyl-I-phenyl-IH-pyrazol-4-yffj 15
6,7,8,9-tetrahydro-5H- cyclohepta[c]pyrldazme (O 01 g) as a crystalline
s@h@yM&(EMyﬂ;?(Mﬂ:@z{lxam@&&l O*Jundeca-2,4,6-triene (0.019 g) as a
(ligh BRIw(¢hifd o ¢ Rxjtifismzameshyl-phenyl)-1,11,11-trimethyl-3,4-
diaza-tricyclo [6.2.1.02'] undeca-2,4,6-triene Step AJ:

(BRARE 3212-(4-Fsoreayriflypiaimetbybphenyh-Aoxo.ethuElnylidensl-1,7
A mimeihylRicyglo[2.2. 1]heptan -2-one This material was obtained in

analogy to example 1 step B] from [2-(4-Fluoro-2-
I d |
oA (e r%%% ?‘Q%Ff% TR s e

R -%?‘.%B,‘a%éf%bé“ IS 0 S YR BT e st
olElaBE- At aﬁ9z@ (%*sw@iaéwéﬂ&%ﬁsm@?é 7 g58d (M),

SusfpBiptane-1,2-dione (0.133 g) to give 2-{2-(5-Methyl-1-phenyl- 1H-pyrazol-4-yl)-2-
(550 8R)yH- (e olupior Ziiflo cowpedhyl-phanwl) sbildl Mik-tiRetbyd-&xdiaza-

tricyclo [6.2.1.02"] undeca-2,4,6-triene This material was obtained in

a$taﬂ£my 3q Bxesmiiel lpateRi GHrpmudi4R ) 63718 44-thakaro- 51 -
fJM Té hggﬁgyl) -2-0xo-eth-(E)-ylidene]
-1 7,7- trlme yl-bieyelo[2.2.1]heptan-2- 30 one (0.38 g) and hydrazine

t R FI Qro-2. trifl
(r)?%%%}t QF%%SI %ﬁ%&%{% %}%ﬁ/trl thyI )‘%ﬂ}l&lazie rl gggq Fné) Lﬁt ?L%%N]ie treaument,
éﬁs 6"6@1 “6% é’é”"ﬁ%f’ 1 QR 35en aoe) (0-024
WOIZD@WU@@SZ&OP@TWE&QO@@%@&?BBB&W@E&%@M 34phenyl-1H-pyrazol-4-yl)-

36(2 83 Mittabyarplieny-bntR A dpiratydie (Bdicyciohepiaiaipyridaaings (ESI):
Sj@ylwgf(z,5-DifIuoro-phenyl)-2-oxo-ethyl]-cyclohept-2-enone In
analogy to example 1 step B] on reaction

oﬁ?a 2-gifluoroq) Y thy [ I
T i
ﬁzif il W% sthfiScyclohept-2-enone (0.163 g) as a
ht b \r/%/r%solld M}Sﬁ%g? 264.1 (M") Step Bl
39@ iSO ba A6 B oS AR S AR s praeTs iR i enc]-1.7.7-
Fﬁi@@ﬁ“é‘iéﬂ@m@é% ‘bbtagntad ifrerralogy to example 1 steps C] from
2-[2-(2,5-difluoro- phenyl)-2-oxo-ethyl]-cyclohept-2-enone (0.16 g) and
hifiscmitermonshtiiacd (0. 8368 g) Lo ¢GmvpthdutithSNa@ME-tre&tnvent?to
oiMeudrtetaiflpaca-phen)-6:iy8 JreirabydrackHimethyl ester (0416 g) and
(1S,4R)-1,7,7-trimethyl-bicyclo{2.2.1]heptane-2,3-dione (0.2 g) to give {1S4R)-3-[2-(4-
fiuoro-2-trifluoromethyl-phenyl)-2-oxo-eth-(E)-ylidene]-1,7,7-trimethyi-
bicyclof2.2.1]heptan-2-one (0.389 g) as a yellow oil. MiS (ED): 354.1 (M™).

Step Bj: (15,8R)-5-(4-Fluoro-2-trifluoromethyl-phenyl)-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 step C] from (154R)-3-[2-(4-fluoro-
2-triflnoromethyl-phenyl)-2-oxo-eth-(E)-ylidene] - 1,7,7-trimethyl-bicyclo[ 2.2.1 Theptan-2-
one (0.38 g) and hydrazine monochydrate (0.268 g) to give (15,8R)-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 sokd. MS (ED): 350 (M™).



cycloheptalc]pyridazine (0.057 g) as a light yellow solid. MS (El): 260.2
(M"). Example 55: 3-[ 1-(4-Fluoro-phenyl)-5-triflu oromethyl-1 H-p
yrazol-4-yl] -6,7,8,9- tetrahydro-5H-cyclohepta[c]pyridazine Step A.

We-Ilk¢asEluoro-phenyl)-5-trifluoromethyl-IH-pyrazol-4-yl]- 2&xaretigils 355
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cyclohept-2-enone In analogy to e¥ample 1 step B] on reaction of {2
1-(4-Fluoro-phenyl)-5-

trfhmepbraéthy|-IHpyrzBidrytprenys-ethyd- phosplonig-beididireptiylpyridazine
ester (0.456 g) and cycloheptane-1,2-dione (0.126 g) there was obtained
2u6p- A1 -4 dfelpheryhpbenyl)- 2-0x0-ethyl] -cyclohept-2-enone
trifluoromethyl-IH-pyrazol-4-yl]-2-oxo-ethyl}-cyclohept-2-enone (0.203 g)

ds anylelp\y 20rspkd. S @ [pn38ectith Hf BefR BidiBijoro-phenyl)-2-oxo-ethyl]-
{dshilueroaphemybrbttifienro! rmtgyhﬂd @M[éﬁ@ﬂnﬂn)éut@?k%& tetrabysliQare was

%Iﬁltﬁ}{gp@e{ﬁta%\ﬂ% &P&fg uor %y%p én?g éneaJBQiﬁyF,) as a light

ample m heny tr| uoromet
‘MV&% B 05& 1_cyclohept- 2 -en one (0.2 g) and 25

drazme monohydrate (0. 26 without the NaOMe treatment, to give 3-[
f\{@ Blisie %%ﬂsmr%@hﬁw e%,%,}etrahydro 5H-cycloheptafc]pyridazine
IH-pyrazol-4-yl]-6,7,8,3-tetrahydro-5H- cyclohept k p ridazine (0.069 g)
éig'ng ﬂ'@mrﬁ}dwﬁ%eﬂﬂg ‘(E‘? 0BG gxagm %om 2-[2-(2,5- dlﬂUOYO
@Kﬁf}mﬁlfkwr@%bmﬁ)%@@@ema@dﬁ%&ndwmmta@}pyhﬁi@mméﬂ 303 g),
Slﬂpo& @dﬁi@m&mgxph@ry%% (rzs @iﬂwﬂr&@{@ﬂﬁpféa-@@o@@a%@dfbﬁﬂ-

?ﬁ%ﬁ@)ﬁé 86,8 Q01 Qr]/qsohd MS (ED: 2603 (M),
p 0S |

(2 4- d uoro- pheny) -2-0xo-ethyl]- onic acid dimethyl. ester

PCT ,g 8§gmd c Cfg*zg@&ﬁ%lgme 003 (i kBRI R P20/ 90353

06/063 71 ob

Y B 8?8 é’ R85 E%S@&Zé‘fﬁyl] cyclohept 2-enone (0.12 g) as a
yeIIow 0|I MS 264.1 (Mg )
P ADtok- 4h fRePhs, ltétF&ﬁ%FB@BqLﬁ&&%Wéﬁ%f[&]%}’Hd%i?i’ﬁéeﬁrﬂg‘
reedlehieiitwiasnobtained in analogy to example | steps C] from
2-[2-(2,4-Difluoro- 5 phenyl)-2-oxo-ethyl]-cyclohept-2-enone (0.1 g) and
Hydwatings nonroipidiaten 03104 hacivithalifthe- NaDMetpbatiyierdt, to give
3r{@uA DR 1ph eyt 4. ﬁ}%@%@@&ﬁlﬂ@% @ﬂ%&ﬂ&ﬂﬁ%ﬁd%&e{o 456 g)

@@@fg)hm @qq X%L%"Yes?i@ @a@%%% %}g gc nlf (gg B olen)-5-

eny 8,9- tetr ro SH-cyc zine

Jus3 Fé‘@éfé%? A Eﬁéfﬁ%@%ﬁ%ﬁ@ﬁ%mw ow
é%h%ﬂl’@[@)eé@]idi’ﬁréactlon of [2-(2-fluoro-phenyl)-2-oxo-ethyl]-

Step B}: 3-[1-(4-Fluoro-phenyl)-S-iriflucromethyl- 1H-pyrazol-4-y13-6,7,8,9-tetrah ydro-
SH-cycloheptalc]pyridazine

This material was obtained in analogy to example 1 steps C] from 2-{2-[1-(4-Fluoro-
phenyl)-5-trifinoromethyl- 1H-pyrazol-4-yll- 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-y11-6,7.8,5-tetrahydro-5H-
cyclohepta[clpyridazine (0.069 g) as a light brown solid. MS (EI}: 376.2 (M™).

HExampie 56 3-(24-Difluoro-phenyl)-6.7,8,9-tetrahydro-SH-cycloheptalclpyridazine
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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phosphonic acid dimethyl ester (0.468 g) and cycioheptane-1,2-dione (0.2
g) there was obtained
2-[2-(2-fluoro-phenyl)-2-oxo-ethyl]-cyclohept-2-enone (0.075 g) as a

WERIGWOSHE2IMS (E): 246.2 (Mt) Step BI: PCT/EP2006/063533

3-(2-Fluoro-phenyl)-6,7,8,9- tetrahyHro 5H-cyclohepta[e]pyridazine 15 This
material was obtained in analogy to example 1 steps C], without NaOMe

FdiRhE: [ bhd-sifpnorplsraprienyty-2hakostafpriy otast-Ereimes a yellow
(GBS gERaNtbhydiMZine monohydrate (0.086 g) to give

3-(2-fluoro-phenyl)-6,7,8,9-tetrahydro-5H- cyclohepta[c]pyridazine (0.048
drasBin3eff-whitusotichhbtS1(EL). 29-2cir {M)r & 3Hmapln béitblGp3Rdadne
11,11 -Trimethyl-5-(3-trifluoromethyl- IH-pyrazol-4-yl)-3,4- 20
mmmmloﬁsbﬁﬂﬁﬂhrﬂﬁ%?téﬁﬁ@EEi&tejﬁk& from 2-[2-(2,4-Difluoro-
1:41@ % gx% I}igi’ﬁg%fohtﬁpt lzl-ﬁnones (0. 1 g%;{i%d h drazme monohydrate (0.104 g),
rometh,y
B e AR S R e e b ™

&@ﬁZB{FF?B PR ey x@ﬁﬂw@h@ewﬂﬁfﬁ IPrasNa-yl)
-ethyl] -phosphonic acid dimethyl ester and (1S,4R) 25
Ermplindtny|-bidyciorere iedtinte.8; %Jai&ﬁw%%eydohepta c]pyridazine
(1S,4R)-1,7,7-Trimethyl-3-[2-0x0-

BE@tifldo E%ﬁ%iﬂmw%w&b@&m)c&ﬁ@wi@é%}%m@[z 2.Ilheptan-2-0
ne that was -used without further purification. MS (El): 326.3 (M+). Step
B analogy to exampie 1 step B] on reaction of [2-(2-fluoro-phenyl}-2-oxo-ethyl]-

(REoBRpAid il ifréehetbykbH(Mt i aranogtiopletitapy a2z didy (63, 4 dirzawas
te%l@@zzgé@ﬁddm dBcasB. %%'%ﬁ?yﬁ%% Q@éeé@n\efﬁé @BRned PBriow oil,

le 1 steps C] from (1S,4 -trimethy
3{?@@ gd?;?r% oromethyl IH-pyrazol-4-yl)- eth E- ylldene] blcyclo[Z 2.1]
MR L R e S e e oA
ol-4-yI d I d '
T T
;ﬁ&%@:&ééﬁp@ﬂ%@@@g imwmwh%dgh@paé@efa{@@%@mdmmc

(H)oRefRdt(#-OliRE @ pheivy)3eoibprapyl-2y0xe; ”&Wﬂeﬁmiﬂwsﬁenone

T {Somalar Xlﬁﬁﬂﬁ’é 565k in analagy. i examelad sigp BLiam
-(4- Chloro@}ri; enyl)- cscloprgbpyl] 2-oxo-ethyl}- phospﬁgﬁc acid dlmethyl

?ﬁ% 432 9) e{@g SRYQJqqqt?ﬂ?}&&h%@?é%ﬁ%rﬁr%ﬁ?gygﬁdgg%oé ﬁoyrii)eE .
éiﬁs f‘%” “’@ﬂ i g%%? ‘¥2(|v| ).

Step A (154R)-1,7,7-Trimethyl-3-[2-0x0-2-(3-trifluorometh yi- IH-pyrazol-4-yi)-eth-E-
viidenel-bicyclo[2.2.1Theptan-2-one

This material was obtained in analogy to example 1 step B] from [2-ox0-2-(3-
trifluoromethyl- 1H-pyrazol-4-yl}-ethyll-phosphonic acid dimethyl ester and (154R)-
1,7,7-trimethyl-bicyclo[ 2.2.1]heptane-2,3-dione to give (15,4R)-1,7,7-Trimethyl-3-[2-0x0-
2-(3-mnfluoromethyl-1H-pyrazol-4-yl)-eth-E-ylidene] -bicycio[ 2.2, 1} heptan-2-one that was
used without further purification. MS (EI): 326.3 (M™).

Step B]: (158R)-1,11,11-Trimethyi-5-(3-trifluoromethyl-1H-pyrazol-4-y1)- 3,4-diaza-
tricyclo{6.2.1.07 Jundeca-2,4,6-triene

This material was obtained in analogy to example 1 steps CJ from (1S.4R)-1,7.7-trimethyl-
3-[2-0ox0-2-(3-trifluoromethyl- 1H-pyrazol-4-yl)-eth-E-ylidene} -bicyclo[2.2.1]heptan-2-
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Step B]:3-[i-(4-chloro-phenyl)-cyclopropyl]-5,6,7,8,9,10-hexahydro-
cycloocta[c] pyridazine This material was obtained in analogy to example
1 steps C], without NaOMe treatment, from

w()eR#{@3204-chloro-phenyl)-cyclopropyl]-2-oxo-ethyl}-cycloact/2remmnessss

(0.12 g) 15 and hydrazine monohydrate (0.095 g) to give
3-[1-(4-chloro-phenyl)-eyclopropyl]
$6; 48] 9 khahexamyarbydyaiooctake]pHriRazing (0-06m gl dssdi-offwdritencthyl-

salichyManBl)1) 312 GaM ridxneie 687 undeca-2,4,6-triene as an off-white solid. MS
glﬁ)%bé pr8utoxy-l-methyl-IH-pyrazol-4-yl)-1,11,11-trimethyl-3,4-
laza-tricyclo[ 6. 2 1.02'7] undeca-2,4,6-triene 20 Step A

hlgro-lI-m |-4- ox0-et I a
c%‘x E‘yl %ster his ¢nleét}§r}|% %enggia% mpe?“ ]Fo%gh{;)'?oeE)B(aq]rfglpalﬁ % Step Al
fFERP 8 RPSTE#4BthyI-1H- pyrazole-4-carboxylic acid ethyl ester (5 g)
and met@g hos honic acid dimethyl ester (6.578 g) to give
A%

[P5B4h AR HHAT AR ELy et a et A BAGEPbRIEIaRs 2epone

dimethyl ester (2.18 g) as an off white solid. MS (ESI): 266.9 (MH'). Step
§‘hls material was obtained in analogy to example I step B] from {2-{1-{4-Chloro-

(1824 R)-8v{pEe o] ot orkreeivldHopyhana i Jis etoot etke H) 4ASeid1, 7,
Eytippethyl-hicyrietd @24hepiae-2z2pned hiS(maﬁ%i@Lyﬁeﬁy@;b@mﬁdpyn 2-0%0-

I f lqr,
%%%g%@ﬁ{ %L%%g%% é%'gglp%r{é%gﬂ %g”glmethyl ester (0.577 g)

0.3 g)t
glv%%l?s 21%) 3- 1-0 Oéﬁgrﬁqyézr?f %%8% %p%/]?a%z%tl X:% é)gg eeth (E%J °
S %?%T PEERRR thyl-bicyclo [ 2.2.1 ] hep tan-2- one (0.534 g) as a

yellow SO|Id MS (El): 306.1(M"). WO 2007/003521 PCT/EP2006/063533
7"%1@@ terjal was obtained 1n analogy to example 1 steps C], without NaGMe treatment,

(@@RﬁB%&B@tMWn@@Wﬂ}M%MMM gthatiimetiopb324stiazd0.12 g)
tisy Golfaol B FdnuasRc 2609 Gttie R DS matariabwasHDtRIRghBpy) -
%ﬁ@lpw seﬁ&m?o%é%%a%ﬂs%rms&%é@és—gfz LR T@%&W?En

T é H-pyrazol-4-yl)-2-oxo-eth-(E)-yliden e]-1,7,7-trimet
bi Ié‘ﬁ .1]heptan-2-one (0.52 g) and hydrazine monohydrate (0.424 g),
wereas an excha@ge of chloro V. s butanol occurred in t

NAESRREHSHtanol tredlniert st eembyétéﬁ.ﬁéréfeédfé b Hivid -trimethyl-3.4-
il@%ﬁym%t&y}wg@hﬁmﬁipmol 4-yl)-1,11,11-
trimethyl-3,4-diaza-tricyclo[6.2.1.02'7Jundeea-2,4,6-triene (0.068 g) as an
|igfhe BedRrbSeilTh M (Eia)etswzlg(pmyqzoz-4-yz)-2_.oxo-ethy1] -phosphonic acid dimethyl

ester

This material was obtained in analogy to example 1 step A] from 5-chioro-1-methyi-1H-
pyrazole-4-carboxylic acid ethyl ester (5 g) and methyl-phosphonic acid dimethyl ester
(6.578 g) to give [2-(5-chloro-1-methyl- 1H-pyrazol-4-yl}-2-oxo-ethyi] -phosphonic acid
dimethyi ester (2.18 g) as an off white solid. MS {ESI): 266.9 {MH™).

Step B: (154R)-3-[2-(5-Chloro-1-methyi-1H-pyrazol-4-y1)-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 dimnethyl ester (0.577 g) and (1S4R)-
1,7.7-wrimethyl-bicyclo[ 2.2.1]heptane-2.3-dione ((.3 g) o0 give (154R)-3-[2-(5-chloro-1-
methyl-1H-pyrazol-4-yh)-2-oxo-eth-(E)-ylidene}-1,7,7-trimethyi-bicyclo[ 2.2. 1 Theptan-2-
one {0.534 g) as a yellow solid. MS (EI): 306.1 (M™).
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10 Example 61:
3-(1-Phenyl-5-propyl-1H-pyrazol-4-yl)-6,7,8,9-tetrahydro-5H-
cycloheptalc]pyridazine Step AJ:

""9—[329@968521(1-phenyl-5-propyl-|H-pg/razoI-4-y|)-ethyl]-cycloW@ﬁfﬁzﬂéla\"di*\ﬁéS33

This material was obtained in anal %gy to example | step B] from

[2-0x0-2-(1-phenyl-5- propyl- 1H-pyrazol-4-yl) -ethyl] -phosphonic acid
RT3 AR ki e e P L v

2sfeyorb6 2- 10D henmided-pidpyietl-pyrazol-4-yl)-ethyl] - cyclohept-2-enone
(0.15 g) as a a Light yellow solid. MS (El): 336.2 (M'). Step BJ:

%&Bh&yﬂﬁmr@nﬁdﬁ-maﬂogﬁeylgﬁﬁﬁe&mémwmfﬁFﬂiS:yRD@hep’m$,4R)-
@,—?Msl%meeolih{&é@agéqtmabwaﬁ)@tztaﬁn@go%géaﬁl@@)yﬁﬁii&a@r@p[%%ﬁ@@, 1,

! a e [ n -] £2-0X0-4- (.L- -9=Pro -
%8%%%?%&%??5%@%% e A AT o
AHOPGPAE 107258 GBS TP PSRy Rl Beatment sep for
Fprapisieriiy-6 (B Q-tewh Y FSBIH dycitepyal alppridaldine62059-g) ds! 1,11-

anatiwhite-cnstalline el M3 (Eli3324F (Mo Easple 62aBtght brown oit
%@L@&_@QW[)-cyclobutyl]—5,6,7,8,9,10-hexahydro- 25
cycloocta[c]pyridazine Step A: (2)-2-{2-[

%ﬁ%ﬁ%@:‘%@'phe@X'?—‘ﬁ%%‘%?ﬁ%!ﬂéﬁ9‘?—@{%@4&6‘?%@9@%%@9&{&?&?5}{-

matetial was obfained in"analogyto example 1 step B] from

13 E)é“ﬁi’%)tf’tfﬁgP@f’%?’}il@ycIobutyl]-2-oxo-ethyl}-phosphonic acid dimethyl

ester (0.475 %) and cyclooctane-1,2-dione (0.2§) to give

S 1 oI ORI SRR RBA | Bk a6 Sy eisben e
(0.106 g) as a yellow oil. MS (ESI): 331.4 (MH4). Step Bi: 3-[

| ACRIGFIRpHERON I IB ARAILEYE? FEBMD SR RY iR ey 8vcef arenyl->-
ndgsz e Wiezood 71ped5l 1P RGHHEP260E/0888B 3l cAiTHiS Tnaatedalyplakeptane-
oltamest N APalogy vexarpRilostepnéynithestNad e trenrimentth yl] -

f%gﬁ)hezpt—}ﬁnone (0.15 ) as 2 a light vellow solid. MS (ED): 336.2 (M™).
(2)-2-{2-[1-(4-chloro-phenyl)-cyclobutyl]-2-oxo-ethyl}-cyclooct-2-enone

(@t e MRS GRIE 0 QT SR

hloro-phenyl)-c
5577 KR4 6LRE ro-cycloocta[c]pyridazine (0.04 g) as a light yellow
solid. MS (ESI): 5 327.1 (MH4). Example 63:

STAHRYEIGD PR M ARALSES LB TRy o - YRSy he RO Yt

AreggEngant, from 2-[2-ox0-2-(1-phenyi-5-propyl- 1H-pyrazol-4-yh)-ethylj-cyciohept-2-

Zondn- RICYCREONYHatimphenyh$dpienyl 208 HyEgok4-yl) Hieird-engopyl- 1H-

1p§’r'9£99§-y1)~6,7,8,9—tetrahydr0-5H—cyciohepta[c}pyridazine (0.059 g) as an off-white
crystalline solid. MS (EI): 332.3 (M™).

Example 62: 3-f1-(4-Chioro-phenyl)-cyclobutyl}-5,6,7,8.9,10-hexahydro-
cyclooctaiclpyridazine

Step A: (Z)-2-{2-{1-(4-Chloro-phenyl)-cyclobutyl}-2-oxo-ethyl}-cyclooct-2-enone

This material was obtained in analogy to exampie 1 step B] from {2-{1-(4-chioro-
phenyl)-cyclobutyl]-2-oxo-ethyl}-phosphonic acid dimethyl ester (0.475 g) and
cyclooctane-1,2-dione (0.2 g) to give (Z)-2-{2-[ 1-{4-chioro-phenyl)-cyclobutyi}-2-oxo-
ethyl }-cyclooct-2-enone ((.106 g) as a vellow oil. MS (ESI): 331.4 (MH).

Step B}: 3-[1-(4-Chloro-phenyl)-cyclobutyl}-5,6,7,8,9,10-hexah ydro-
cyclooctaclpyridazine
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This material was obtained in analogy to example 1 step B] from
[2-0x0-2-(I-phenyl-5- 10 propyl-IH-pyrazol-4-yl)-ethyl]-phosphonic acid
dimethyl ester (0.525 g) and 1,2- dicyclopropyl-ethane-l,2-dione (0.18 g) to

wgive(ae:7)-1,2-dicyclopropyl-4-(1-phenyl-5- PCT/EP2006/063533

propyl-1H-pyrazol-4-yl)-but-2-ene-#,4-dione (0.19 g) as a crystalline light
yellow gum. MS (ESI): 349.9 (MW). Step B]:
JHisiayciabrapybti(bdinenylegnompnt by raael<-yilHoyt i tealiis,

m&er@ﬁ %iq@t rg}bNmemmmgquy@owm Pleck iR fydsianvihadhe (0.1 g
g’l n \WI

e T e
é&e-@%%H@‘f@sﬁéo syal?a%ﬁia}awé%ws Qﬁﬁcﬁ)a%‘é"’(é we&%s@wem (ESD:
82-8idyElopropyl-6- (1-phenyl-5-propyl-IH-pyrazol-4-yl)-pyridazine (0.084
g) as a crystalline off-white solid. MS (ESI): 345.1 (MH'). 20 Example 64:
Exarapla 6r0- 2-triflddroneehydiphéryhpben 8, 9-ewaply tiophkbzol-4-yl)-pyridazine
cycloheptalc]pyridazine Step AJ:
21£p-M-Hhuprdy 2-Fiflugrdopethyl-phemiidedidkpretiyid [ iéyoiohept-2tehon2-ene-

Thisimaterial was obtained in analogy to example | step B] from
[2 (4-fluoro-2- trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid

Eﬁﬁtﬁfag%&ﬁ&&) zﬁ'ﬁga%%ﬂ@ Hﬁ%@ﬁ%@ﬁﬂ&'%@%ﬂa 0¥8enyl-s-
%{%& [_){Lgor%ﬁl étdtﬂ % engé -2-0 o- ?Ryyéstey é %pt)z nloge
éhflic’fﬁﬁfé’ﬁi’lze‘t‘i’ﬁﬂfo}&ﬁ‘é?ﬁ%%Néﬁw @lveé%%%wa?& PR hEpRBERYL-5-
@Y eryrithzinTezThis Wdterizdonas - bidiaired. P apadogyrictetiamige: lystep @m.

withais theiNaQivte 30 treatment, from
2-[2-(4-fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-cyclohept-2- enone

€ B)-andiivceRpND ORI (9339 GO GMBI-4-y1)-pyridazine
3-(4-fluoro-2-trifluoromethyl WO 2007/003521 PCT/EP2006/063533 75

H*hwk)té& &%tﬁlfﬁﬂ@[@éﬁl@%&%@[@]ﬂ%ﬂ@@ﬁ%&%@%@&&&Amwm
%1 Met 5%5%?5“8 %?o %’%})‘ %z%%/}f)méyb 8p§01pesflre{ﬁ Byra?iﬁﬂﬂr yl-but-2-
&}&6 & eAlTonohydrate (0273 2) to give 3 A-dicyclopropyl-6-

[@—mmwwr@m@ﬁw b-pyrisizeing (0B et lryibipliios piiowiote solid.
acilE$imetisyl esteriThis material was obtained in analogy to example
step A] from 1..-methyl-5- trifluoromethyl-IH-pyrazole-4-carboxylic acid

methyliester (3.3.@)rndmetAtoromethyl-phenyl)-6,7,8,9- tetrahydro-5H-
cycloheptalcipyridazine

Step Al: 2-[2-(4-Fluoro-2-trifluoromethyi-phenyl)-2-oxo-ethyl]-cyclohepi-2-enone

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
cycioheptane-1,2-dione (0.8 g) to give (2-[2-(4-fluoro-2-trifiuoromethyl-phenyl)-2-oxo-
ethyl}-cyclohept-2-enone (0.408 g) as a light brown oil. MS (EI): 314.1 (M.

Step B]: 3-(4-Fluoro-2-trifiuoromethyi-phenyl}-6,7,8,9-tetrah ydro-5H-
cycloheptafcipyridazine

This material was obtained in analogy to example 1 step CJ, without the NaOMe
treatment, from 2-[2-(4-fluoro-2-triflucromethyl-phenyl)-2-oxo-ethvl]-cyclohept-2-
enone (0.4 g) and hydrazine monohydrate (0.319 g) to give 3-(4-fluoro-2-trifluoromethyl-



10

15

20

25

phosphonic acid dimethyl ester (3.934 g) to give
[2-(1-methyl-5-trifluoromethyl-1H 10 pyrazol-4-yl)-2-oxo-ethyl]-phosphonic
acid dimethyl ester (4.48 g) as a white solid. MS (ESP): 301.0 (MH'). Step

wB]2007/003521 PCT/EP2006/063533

2-[2-(1-Methyl-5-trifluoromethyl-IHHyrazol-4-yl)-2-oxo-ethyl]-cyclohept-2-
enone This material was obtained in analogy to example 1 step B] from
[Ehéaphie )R 5- 1S HiffdordiHetiybiebpycimoidaite2 (amathyl] lizho sgionisolid.
agiicdimetoyl egter (0.714 g) and cycloheptane-1,2-dione (0.25 g) to give
2- [2 (I-methyl-5-trifluoromethyl-IH-pyrazol-

Drd10%8- ethyﬂm%ﬂ@%&m&(@t@ﬁ%@ porlightyyeiov 0ama NG o-5H-

((3, géo?‘]gp?\f]étf%)fg “frit oromethyl -IH-pyrazol-4-yl)-6,7,8,9-tetrahydro-5H- 20
I b
%{Ef:g"kgi%g ]i{%ﬁﬁ%”ﬁra 3 m&% ”ei‘ﬁvas &O‘FEE%? N 3009 0 SamRIe . cia

hou men oM.
tfiyl-5- trlfluoromethyl IH pyrazol -4-yl)-2-oxo-ethyl]-

clohept-2-enone (0.25 g) and hydrazine monohydrate (0.208 %) to give
:ﬁlms m@tﬁﬂﬂlg&/as obtained in analogy to example step AJ from 1-methyl

triffioromethyl- Ui pyragiol 4ept p6: 718 Bitbtnatiyd otSH 3 dolepiadtipyrida
Zines{R&fckid it HaRired suligh M B Y- 206 UM 3 ekt bR methyl- 1H-
%‘%LXV S RERASL ACCUS A LG XARPIE 45 516RS HhIR g&lid MS

)FR%% Mllé{r%ll) 5-trifluoromethyl-1H-pyrazol-4-yl]-5,6,7,8,9,10-
hexah ro-c cioocta[c]pyridazine WO 2007/003521 PCT/EP2006/063533
7‘%38 g %%@}ﬂ%@r&e{% gr@mﬁg}}] -2-0x0-ethyl}-cyclohept-2-
ma@etane -,2-dione, {2-[1-(4-
Fluoro-phenyl)-5-trifluoromethyl-IH-pyrazol-4-yl] -2-oxo-ethyl }-phosphonic
atias wineeth W estbraihgdmziméogyonokyu pate. Eoral) fterd 72-(1-methyl-5-
(&&B&E&ﬁéﬁ%@ﬁlyﬁmﬁﬂbﬁlm@m@mﬁrpﬁ@w&&flrQﬁaizam&thyz ester (0.714 g)
tg&é’ %k?: @h%;;'tagg Y]ij Qg)% §§ %ﬂ% Egﬁt ﬁﬁeﬁ%‘fﬁrﬁ%%%@mﬁ%k pyrazol-

[ﬁ (12 s rfﬁ%ﬁﬁﬁﬁﬁwsﬁ%ﬁ% é&ﬁ%}ﬁ m%‘ﬁ%mcl\ﬁé (- 306.1

diMiethyl ester, hydrazine monohydrate. Example 68:
(1SR,8RS)-5-Cyclopropyl-3,4-diaza-tricyclo[6.2.1.02'7Jundeca-2,4,6- 10
tAsnd"MS (ENictigs: 2- (Miycodfaetire Uhystatioe Solid0 Pieparehirdme SH-
higyiolaiz clpieptane-2,3-

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- 1B -pyrazol-4-y1)-6,7,8,9-tetrahydro- SH-cycloheptal clpyridazine (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 Cl:

Example 66: 3-[1-(4-Fluoro-phenyl)-5-triftuoromethyl-1H -pyrazol-4-y1}-5,6,7,8,9,10-
hexahydro-cycioocta[clpyridazine
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dione, (2-cyclopropyl-2-oxo-ethyl)-phosphonic acid dimethyl ester,
hydrazine monohydrate. Example69:
(ISR,8RS)-5-(5-Fluoro-2-trifluoromethyl-phenyl)-3,4-diaza- 15

wWiieslePes2:.1.02,7Jundeca-2,4,6-triene yellow gum. MS (Elp308e00(hAig3533

Prepared from bicyclo[2.2.I]heptan&-2,3-dione, [2-(5-
Fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl
edterhiiyarBdingS (HbnSHYdraE ) Bxeapapié ffOxn cyclooctane-1,2-dione, {2-[1-(4-
(R38R RIS HS-Methvog-tiomrpetidd-pyrazeb4 Sphdinzan 2 id
tﬂ@&k%[@e&e};%c'i?lliﬂl@‘?ﬁ@ﬁ%h@xﬁ%{é_ene off-white crystalline solid. MS (El):
294.2 (M"). Prepared from bicyclo[2.2.1]heptane-2,3- dione,

Bzl -3-triflupramethyd bspyrazol-4-y-2-axorethyll-phosphonic acid
s ﬁg 5 #f’i o AT B PR

HE% Bf ?z%: }é?gaf‘ﬁaﬂgé%tb‘ﬁ% yt)-1.11,11-trimethyl-3,4-diaza- 25
%@éeé%az.l,oz 7lundeca-2,4,6-triene yellow solid. M : 316.0 (Mt).

B (1 M R PoOIC) GO DTN R oPbond dione,

[B-@-Elpsro4tniliseoeprignjipizero-Lthicpghd sphosit cadididihdetingh Bsteer,

ydradineroostoldyarate. Example 72: 3-(3-Fluoro-2-trifluoromethyl-phen
1)-5,6,7,8,9,10-hexahydro- 30 cycloocta[c]pyri.dazine WO 2007/003521
o 5806/06 5387 ME dEproph M9 zaigheyiieR. s6T 0 updsparatt-
fragncyclooctane-1,2-dione, [2-(3-
Fluoro-2-trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl

QBtErElY HAZING - MR AR RXANIPI. FRepared from bicyclo[2.2.1]heptane-2.3-
henyl)-5,6.7,8, ,10-hexahé§ro- 5
P

3-(5-Flyoro-2-triflupromethyl- ] _ }
oo N S ORAHER: 454 ety st e
eyelodotiae-1,2-dione, [2-(5-Fluoro-2-
trifluoromethyl-phenyl)-2-oxo-ethyl]-phosphonie acid dimethyl ester,
ydragines: manshgaste.(ExramopleMifluoromethyl-phenyl)-3 4-diaza-

5,.8R)r 2( hlora-4-flugro-5-methoxy-phenyl)-1,11,11-trimethyl- 10
g%ﬁggtﬁgc 6{16'.92‘:.21Dzﬁg]tﬁ‘ﬁa%ca-ZAﬁ-triene yellow solid. MS (E):

%@égg@%g@ﬁg@gﬁ?ﬁgﬁﬁ'e@é}ég ﬁ?égl' 'Q%Efgfz.z. t}heptane-2,3-dione, [2-(5-
[Blore Aitibusstiomtbsbrhethiosdrpleriph2pboepbtimt]acid dimethyt ester, hydrazine

monohvdrate.

Example 7(: (15R,8RS)-5-(1-Methyl-3-trifinoromethyl-1H-pyrazol-4-yh)-3,4-diaza-
tricyclo]6.2.1.0% Tundeca-2,4,6-triene

off-white crystalline solid. MS (EI): 294.2 (M™). Prepared from bicyclo[2.2.1]heptane-2,3-
dione, [2-(1-Methyl-3-trifiuoromethyl- 1H-pyrazol-4-yl)-2-oxo-cthyl]-phosphonic acid
dimethyl ester, hydrazine monohydrate.

Hxample 71: (1S.8R)-5-(2-Chloro-4-fluoro-phenyl}-1,11,1 1-trimethyl-3,4-diaza-
tricyelo[6.2.1.0% Jundeca-2,4,6-triene

vellow solid. MS (EI): 316.0 (M), Prepared from (1S4R}3-1,7,7-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-triffuoromethyl-phenyl}-5.6,7,8,9,10-hexahydro-
cyclooctalclpyridazine
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phosphonie acid dimethyl ester, hydrazine monohydrate. Example 75:
(1S,8R)-5-(2-Chloro-4,5-difluoro-phenyl)-].,1.1,11-trimethyl-3,4-diaza- 15
tricyclo[6.2.1.02'7]undeca-2,4,6-triene yellow oil. MS (BI): 334.1 (M").

wRkrgpanessfrom (1S,4R)-1,7,7-trimethyl- bicyclo[2.2.1]heptamei2eBxlianessss

[2-(2-Chloro-4,5-difluoro-phenyl)-2Zdxo-ethyl]- phosphoric acid dimethyl
ester, hydrazine monohydrate. Example 76:
MY EDPIFHY IS B, 1 gt Yelidve sl roreysidocta folpyoid azénb 22 G| G (Gl

R e 3H)ir 29 3:8riMhk).- fReaRBred fosmsyCInRmanand Zidionssthyi ester, hydrazine
(%&y&l&&)lrﬁpyl 2-oxo-ethyl)-phosphonic acid dimethyl ester, hydrazme

monohydrate. Example 77:

%@ og-2-trl IHé»Q H&%hi’ 'tﬂﬁﬁé‘éé%n%ﬁg ﬁ%ﬁm %eé‘?@édfg PCX& QRca

f ri d azin e yel W oll.” MS Prepared from
c% SEAABT 98B he, [2-(5-Chloro-2- 25

trifluoromethyl-phenyl)-2- qxo ethyl hosphonic acid dimethyl ester,
RSaPE e MR 6Tgh afg from cyclooctane- 1,2-djone, | 2-(5-Fluoro-2-

(tsﬂzsm@ylsy(aﬂ@hﬁ?&mm@bh@mh@m@aﬁ&mmm@s[er.zhymzipan
decasBidyad5-trien e WO 2007/003521 PCT/EP2006/063533 78 yellow
gum. MS (El): 274.1 (MH"). Prepared from

b‘fé?@@{g?éi_ 1|heﬁ&ﬁ&z@ﬁ%@w@pﬁ%@uoro—S—meihoxy-phenyi)—1,11,11-trimethyl-
Ghigra-4-fuoreaenyd  Rrexe-ethyl-phesphonic acid dimethyl ester,

hydrazine monohydrate. Example79:

JSRERR): ﬁrﬁﬁf'@&@ﬁgﬂ@%{@ﬂaﬁé@ﬂoﬁb EPYNR3. - A1Aa 8 Ay

trlcyclo‘% 2.1.02'7] un deca 2([7 3,5-triene yellow gum. MS (El): 324.1
(REYoBRpAIBEP S e B Rl 3-IThE e 2 B -m[%it%xy"phenyh -2-0x0-ethylj-
@hkmﬁ@tﬂﬂu@mmmybghemybr&mxmﬂqﬂy@aasphon|c acid dimethyl

ester, hydrazine monohydrate. Example 80:

(EﬁﬁxﬁBﬁ) -5-(2-ClisRr452diflere-nh e SodpBiaz@- 101, 11-trimethyl-3.4-diaza-

cI 7 3 5-triene yellow solid. MS (El): 292.1 (M").
é{ ﬁ%%romilél%r E tt%epfsane 2,3-dione, [2-(2-

Chloro 4 5-difluoro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester,
CHe Aoy Zore eyl opeghons sed At
&(@Méﬁw&mmml [BHByChiateddyit MBI T &BebOR Dooxo-ethyl}-
hexRBY SR -£4EIeRctalCIRWIAaZING ine monohydrate.

Example 76; 3-Cyclopropyl-5,6,7.8,%,10-hexahydro-cyclooctaclpyridazine

yellow oil. MS (ESI): 262.9 (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-
cyclooctaicjpyridazine

yellow oil. MS (ESI}: 340.1 (MH"). Prepared from cyclooctane- 1,2-dione, [2-(5-Chloro-2-
trifluoromethyl-phenyl)-2-oxo-ethyl}-phosphonic acid dimethyi ester, hydrazine
monohydrate.

Example 7§: (18R,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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light yellow solid. MS (El): 372.3 (M4). Prepared from

cyclooctane-1,2-dione, [2-0x0-2-

(1-phenyl-5-trifluoromethyl-1H-pyrazol-4-yl)-ethyl]-phosphonic acid
wéinsethwpbester, hydrazine monohydrate. Example 82: PCT/EP2006/063533

(1S,8R)-1,11,11-Trimethyl-5-(4-methyl-2-phenyl-thiazol-5-yl)-3.4- 20

diaza-tricyclo[6.2.1.02'7]Jundeca-2,4,6-triene orange solid. MS (F.i): 361.0

(ki Prepadd (oL (1S AR, Prepwimittoph bicyclo[2.2.1]heptane-2,3-dione, [2-(2-

@Y@@[&ﬁa&%%ﬂi&ﬂ%&%ﬁ%@yﬁﬂﬁﬁ%ﬁw&%éﬁlﬁﬁiéﬂﬁ%ﬂ%%&hﬁfy&a&iﬂéo'

eth IL—ghots honic acid dimethyl ester, hydrazine monohydrate. Example
éﬁ%k‘ %f&thyl-2-phenyl-thiazol-5-y1)-5,6,7,8,9,10-hexahydro- 25
cycloocta[c]pyridazine light brown solid. MS (ESI): 335.1 (M"). Prepared
f | 60»[51(%{@5@_)(3%%%9@_—2~triﬂu0romethyl-pheny1}~3, -diaza-
MredinlbZ-phenyisidazeobEuyl)saxa-ethyl]-phosphonic acid dimethyl ester,
hydrazine monohydrate. WO 2007/003521 PCT/EP2006/063533 79

%&mpéaR X BAMS 2(53:3&4.1 (M;]}.Prlepgref from btiqyciolgz.%.zzjh Ear;e~2,3d-dionﬁ, [2-(5-

->-(2-Methoxy-phenyl)-3,4-diazastricyclo[6.2.1.02' eca- :
b T -
BRYRIBpERG | heptan.e-2,3-dione,
[2-(2-Methoxy-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester,
Hydiragind® moriteiaRile > Exdinjphe 853-difluoro-phenyl)-3.4-diaza-
(&%@%@_1%%'595@c-§d ig%afgg:@éclo[az.1.02"]undeca—2,4,6-triene light
yellow gum. MS (El): 236.3°(M"). Prepared from

hicyclo[2.2.] ne-2,3-4i 2-0Oxq-2-0-tolyl- l)-phosphgnic acid |
S S e N bR e o o
((Slerrb5edifnetambppheayxe abylitririrsthyicadddiimetind ester, hydrazine
tiayeini@rdid .02"Jundeca-2,4,6-triene yellow solid. MS (El): 294.3 (M").
Prepared from (1S,4R)-1,7,7-trimethyl bicyclo[2.2. 1]heptane-2,3-dione,

[Bsdaalethoxy-phenylZogxosethyll-phospbanic aeid dimettl 8stere o 1o-

hydrazine monohydrate Example 87:

(1S BRSP PP PR RIFYRERS toly1-3,4-diaza-trieyclo[6.2.1.02'7]undeca-

15 2,4,6-triene yellow gum. MS QESI): 278.2 (MH-). Prepared from

(ishd pelle v spligi st A ) BiEY 210D 2 MitseprechEcapilonetane- 1.2-dione, [2-0x0-2-
(Croxen-=o-talyleind isnosphonispeig HimsinIRSiRen RV ZR e thyi ester,
rﬂ%'r%g rﬁ%en'oh ydrate.

Example 82: (1S,8R)-1,11,11-Trimethyl-5-(4-methyl-2-phenyl-thiazol-5-v1)-3 4-
diaza-tricyclo{6.2.1.0° Jundeca-2,4,6-triene

orange solid. MS {EI}: 361.0 (M™). Prepared from ( 1S4R)-1,7,7-trimethyi-
bicyciof2.2.1}heptane-2,3-dione, [ 2-(4-Methyl-2-phenyl-thiazol-5-y1}-2-oxo0-ethylj-

phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 83: 3-{(4-Methyl-2-phenyl-thiazol-5-y1)-5,6,7,8,9,10-hexahydro-

cyclooctalc]pyridazine

light brown solid. MS (ESI): 335.1 (M"). Prepared from eyclooctane-1.2-dione, [2-(4-
Methyl-2-phenyl-thiazol-53-y1)-2-ox0-ethyl}-phosphonic acid dimethyl ester, hydrazine

monohydrate.



Example 88:
3-(2-Methoxy-phenyl)-5,6,7,8,9,10-hexahydro-cycioocta[c]pyridazine 20
yellow oil. MS (El): 268.2 (M"). Prepared from cyclooctane-1,2-dione,
WR-JENedFdxy- phenyl)-2-oxo-ethyl]-phosphonic acid dimethgiragtsg6/063533
hydrazine monohydrate. Example &9:
3-(2-Methoxy-phenyl)-6,7,8,9-tetrahydro-5H- cyclohepta[c]pyrldazme light

yerswpiH. MS(@EE@R@:B%@W)O?@@})%H -frériiayecloteptdnd.- 1 2dlondsca-
[242=Mathoxy-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester,
hydrazine monohydrate. 25 Example 90:

%l%%%ﬂ)z% é&%ﬁ?&fﬁ%%?}dh%ﬁ?*ﬁ?ﬁ%@%ﬁ%@ Sl iz’ﬁb‘fz euioﬁok dione,

(B Prepared from cycloheptane 12 lone,
Y gall?o%.exac?&la h@fﬁw%&&aﬁw&ﬁwﬁﬁsﬁoﬁy&we WO
5 200#/0085%521 PCT/EP2006/063533 80 Example 91.:
3-(4-Chloro-2-methyl-ph.enyl)-5,6,7,8,9,10-hexahydro-
CReenatals) Py ikrz BFSigh-yelipve salid, M8 (F1)1286.8* (MindRreparethiene

from cyclooctane-1.2-dione, [2-(4-

CHQW?&:I?QW W'mﬁ?ﬁyl)ﬁWPw%BQ%M%&E&Qﬂ'mﬂﬁ@ﬁtﬁﬁ% -dione,
azi monohydrate. Exampl|
s B P RE I o B s P cp Ryt

ridazin e light brown solid. MS (El): 272.2 (M"). Prepared from
C% ?)?’éne 1,088 -(3-Methoxy-phenyl)-1,11,11-trimethyl-3,4-diaza-

10 GhleePsmettyphienyd-2cxaethyl)-phosphonic acid dimethyl ester,
hydrazine 10 monohydrate. Example 93:

%% )sal@@ eI :?9&;@ g*;%ﬂk@%ﬂ' £8afjcysle. lrgr%)t%ﬁz) un
s e A el BLOA A Jellow waxy solid. Brepared from

[Biae@ il ostyr2biydstbiple phemyi@-ax0-ethyl)-phosphonic acid dimethyl
ester, hydrazine 15 monohydrate. Example 94:

(8RS, II-Trisisrhyl; 5t (linTetmddiyi-pyrioly2-y/)-Bd-diezacidieYcl®™ jundeca-
15 [@g% ?%7% un deca-2,4,6-tries e light brown amorphous solid. MS (El):
. Prepared from (1S,4R)-1,7,7-

trimethyl- b| tane-2,3-dione
PeRmy (ﬁ%ﬁz o@iﬁ}h}%ﬁopé%ﬁwd?@ﬁh%%nw dcrnifEtny
e@mﬁiﬁﬁc&éﬂmgm@ﬁthQERmk@t@m ethyl)-phosphonic acid dimethy! ester,
%@%@Aﬂhﬁwﬂ%_}yl)ﬁ,6,7,8,9,10-hexahydro- cycloocta[c)pyridazin e
Example 88: 3-(2-Methoxy-phenyl)-5,6,7,8,9,10-hexahydro-cycloocta[clpyridazine

20 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 monochydrate.

Example 89:  3-(2-Methoxy-phenyl)-6,7,8,9-tetrahydro-SH-cyclohepta[clpyridazine

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.

25 Example90:  3-0-Tolyl-6,7,8,9-tetrahydro-5H-cycloheptaiclpyridazine

light yellow solid. MS (EI): 238.2 (M™). Prepared from cycloheptane-1,2-dione, (2-Oxo-2-
o-tolyl-ethyl)-phosphonic acid dimethyl ester, hydrazine monohydrate.
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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

wihgohsadeate. 25 Example 96: PCT/EP2006/063533

3-(1-Methyl-1H-pyrrol-2-yl)-6,7,8,%¢etrahydro-5H- cyclohepta[c)pyridazine
light brown solid. MS (El): 227.2 (M+). Prepared from
Epelohlgftbne-1 24di6ido@4dmethyl-phenyl)-5.,6,7,8,9,10-hexahydro-

M@t@y&%%gkgﬁél)-2-oxo-ethyl)-phosphonic acid dimethyl ester,
hydrazine monohydrate. WO 20071003521 PCTIEP20061063533 81

: : )592(1 5 h ;—IH- rrol-2-yl)-3,4-diaza- tricyclg, [
B R SR G ke
SISO BRSO 2 2 s Epdrihosnhgiinacipdimethy! ester, hydrazine
(heviettpgalic-pyrrol-2-yl)-2-oxo-ethyl} -phosphonic acid dimethyl ester,
hydrazine 5 monohydrate. Example 98:

(tRa818)c92%4-Chlora-2maty:pbeRyhinbdsk) 14 1Hmethyl 3afadigza- tricyclo [
.Zlg_hgzt'?gﬁggl deca-2(7),3,5-trien e yellow solid. MS (El): 312.2 (Mt).
ﬁ%par d rﬁrﬁgﬂ?{)-lj,?-trimethyl- bicyclo[2.2.1Jheptane-2,3-dione,

2-(4-Chloro-2-methyl-phenyl)-2-oxo-ethyl]- 10 phosphonic acid dimethyl
2 ﬁ%ﬁ}ﬁ%ﬁéﬂ%é%ﬁ@}cﬁmgy _ ompcyclopheptane—1,2—dione, [2){(4
S idetinydtbyctopropyD-ox6,Z8yD o dspkalbivdradayiaiensialatp\idezime

lighy yellew.oil. MS (El): 216.3 (Mt). Prepared from cyclooctane-1,2-dione,
[2-(I-Methyl- cyelopropyl)-2-oxo-ethyl}-phosphonic acid dimethyl ester,

drazine,mo e mple 100: :
R o L PIRs 2- AR RS- et g
fiiisyelof6. 21002 mderaed D ZHidBariene yellow oil. MS (El): 254.2 (M4).
Prepared from bicyclo[2.2.1]heptane-2,3-dione, [2-(4-
MBS 22702 3D heniphy- 2eooyaedtihyiFahespitoni o reithdimehyb ester, 3- dione,

;y.._. L A_r 2oL e - iC acl imeth vl T i
T

&S fc]pyridazine light yellow crystalline solid. MS (ESI): 305.2
(MH). Prepared from 4,4-dimethyl- cyclopentane-1,2-dione (synthesis
desmmidtin: J.(GhER: IShel 1 1Erimedod Sy agpthid-{Bl-pyrrol-2-yl)-3,4-diaza-

Mt E-pheRyidpyrazeld):-2-oxo-ethyl}-phosphonic and dimethyl
ester, hydrazine monohydrate.

light brown amorphous solid. MS (EI}: 267.2 (M™). Prepared from (1S4R)-1,7,7-
trimethyl-bicyclo[2.2.1Theptane-2,3-dione, [2-(1-Methyl- 1H-pyrrol-2-yl)-2-oxo-ethyl]-

phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 95: 3-(1-Methyl-1H-pyrrol-2-y1)-5,6,7,8,9,10-hexahydro-

cyclooctafc)pyridazine

offwhite solid. MS (ESD): 241.2 (M"). Prepared from cyclooctane-1,2-dione, [2-( 1-Methyi-
1H-pyrrol-2-yl)-2-oxo-ethyl}-phosphonic acid dimethy} ester, hydrazine monohydrate.

Example 96: 3-(1-Methyl-1H-pyrrol-2-y1)-6,7,8,9-tetrahydro-5H -
cycloheptalcipyridazine

light brown solid. MS (EI): 227.2 (M™). Prepared from cycloheptane-1,2-dione, [2-{1-
Methyl- 1H-pyrroi-2-yl)-2-oxo-ethyl}-phosphonic acid dimethyl ester, hydrazine
monohydrate.
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25 Example 102:
(1S,8R)-5-(5-Fluoro-2-methoxy-phenyl)-1,11,11-trimethyl-3,4-diaza-
trieyclo [6.2.1.02'7] un deca-2,4,6-triers e light yellow solid. MS (ESI):

WS, Prepared from (1S,4R)-1,7,7-trimethyl- PCT/EP2606/663533

bicyclo[2.2.l]heptane-2,3-dione,

[2-(5-Fluoro-2-methoxy-phenyl)-2-oxo-ethyl]- phosphonic acid dimethyl
dstemn g razine( BHGH draldM D 200100852y PC#/EP2006/063533
82&xanple 483u4lRR. 83 8)rae(r- Fluoro-2-methoxy-ph.enyl)-3,4-diaza-
tricyclo [ 6.2.1.02'7] un deca-2,4,6-trien e yellow solid. MS (ESI): 271.1

(VR @&ﬁi%§r@ﬂ:E@M%:]ﬂ%}??gf&ﬁg%ga&z[ﬁg%?%mle—Z,S—dione, [2-

(5-Fluoro-2-methoxy-phenyl)-2-0xo-ethyl]-phosphaonic aci ethyl ester,
i{)}d%%* %W%Qté- (t@&ﬁg}é—ﬁw}mma acid dimethyl ester, hydrazine
6yexihyethil-3-(2-trifluorom.ethyl-phenyl)-6,7-dihydro-5H- cyclopentalc]
pyridazin e yellow oil. MS (El): 292.2 (M"). Prepared from
F4=dimetsyl-cycpreniareciidrgiongetdyl-phenyl)-1,11,11-trimethyl-3 4-diaza-
0x0-2:(2-triflupromethyls /)-ethyl]-phosphonic acid dimethyl ester,
RIS S
(18,8R%-5_-(4-FIuorc_)-2-methyl-phenyl)-1 11,11-trimethyl-3,4-diaza-
T80 MOAP ! e DA SPAT R SR alid engERh: 207 3
(MéxdloPiepdbeptirerd. flSidR) {2; 747Cnilovetyinethyl-phenyl)-2-oxo-ethyl] -

GV CIRlonz UDRRIBRE R PedeiQ08razine monohvdrate. o
[2-(4-Fluoro-2-methyl-phenyl)-2-oxo-ethyl]-phosphonic 15 acid dimethyl

Bl e e TAOVELAREARDRE MK dpmmeraudre-cyciaoctatclpymiarine

)ﬁé&%%@%ﬁ’%ﬁfé&ﬁ%ﬁé%& fl%? ')g %Yl\rélg)drgg oarrrleccgfgirooorg:]tanen 1,2-dione, [2-(1-Methyl-
[2v¢ophinio-plamph 2ladoathyiiotad ghoeticvheitbd imetimme stenphydrate.
hydrazine 20 monohydrate. Example 107:

F(2raphifl0oro-pheRERS6-dirmkibyd-6. hdihdibebily-3,4-diaza-
Z%Xégagfga[?]{pyﬁPnagei&gzml’lfyg\gé%i% MS (El): 260.1 (M"). Prepared from

imethyl-cyclopentane-172-dione,

B e SIS RS R S8, 2o
(FBR8RI)EAG-EreBltp-Earithpiophetimb Hepyibdihet)eSiet, hydrazine

monochydrate.

Example 101:  6,6-Dimethyl-3-(5-methyl-1-phenyl- 1H-pyrazol-4-v1)-6,7-dihydro-5H-

cyclopentajcipyridazine

light yellow crystalline solid. MS (ESI): 305.2 (MH™). Prepared from 4,4-dimethyi-
cyclopentane-1,2-dione (synthesis described in: J. Chem. Soc., 121, 1922, p523) , {2-(5-
Methyi- 1-phenyl-1H-pyrazol-4-yl}-2-oxo-ethyl]-phosphonic acid dimethyl ester,

hydrazine monchydrate.

Example 102:  (15,8R}-5-(5-Fluoro-2-methoxy-phenyl)-1,11,11-trimethyi-3.4-diaza-
tricyclof6.2.1 0*"Jundeca-2.4.6-iriene

light yellow solid. MS (ESI): 312.9 (MH™). Prepared from (15,4R)-1,7,7-trimethyl-
bicycio] 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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diaza-tricyclo[6.2.1.02,71undeca-2,4,6-triene WO 2007/003521
PCT/EP2006/063533 83 light yellow crystalline solid. MS (ESI): 336.9
(MH"). Prepared from bicyclo[2.2.1]heptane-2,3-dione,

wi{R26drterisButyl-5-trifluoromethyl-IH-pyrazol-4-yl)-2- oxo-ethylirphaspheoniss

acid dimethyl ester, hydrazine moidhydrate. Example 109:
(1S,8R)-5-(1-tert-Butyl-5-trifluoromethyl-IH-pyrazol-4-yl)-1,11,11- 5
timeihiyl1834-diaz a5Ri8RElof6 2 Hud20/ nracax 2 dhentvigne viellow solid. MS
G %%%?Mﬁati@ae%f@?rfé%“ 1,7, 7-trimethyl-

blcyclo 2.2.1]heptane-2,3-dione

TS el 1o b LTHE e HT e HET YA £ A0 ebane-25- Gt 2
mgmgmme%Qﬂﬁgmﬂp@h%mmﬂltbmethyi ester, hydrazine

trieYeif:2id .02 7]undeca-2,4,6-triene yellow gum. MS (El): 306.2 (M").
Prepared from bicyclo[2.2.1]heptane-2,3-dione, [2-

X erifuorgmespghenyheivlRhaaNan A6l SIS ester

hydrazine monohydrate. Example 111: 3
@g%ﬁ?tf[ijfﬂd?ﬂﬁ?ethyl 5-(1-methyl-cyelopropyl)-3,4-diaza- 15 tricyclo
[6.2.1.02'7] un deca-2,4,6-triene light yellow oil. MS (ESI): 243.2 (MH").

ool MSrEIS ARSI 7 Renpresyiomiciérspmetyjoplemsatane- tiddiane, 2

[&aﬁlzﬁ(lbihﬂiu@ygiﬂ&f@ﬂlﬂh&')@x@ﬂ%@;ﬂh@ﬁﬁﬁﬂﬂ@é&&l%ﬁaﬂ%@ﬁ[ﬁﬁ%c—:
&{ é’j onohydrate Example 112:

1 11-Trimethyl-5-(2-tifluoromethoxy-phenyl)-3,4-diaza- 20

1.02'7]undeca- 2 4,6-triene light yellow solid. MS (El): 348.0
%ﬁ%;nﬁci% od ng) ﬁ)S 4@') u9r9 %rmf*éﬂ%}ﬂ phenyl)-1,11,11-trimethyl-3,4-disza-

bii;y@llo[ﬁ.zmﬁéptaiw@ﬂﬁmmene

[2-Oxo0-2-(2-trifluoromethoxy-phenyl)-eth.yl]- phosphonic acid dimethyl

@sn@ﬁy Maﬁitﬁe?ré@nmwmmtﬁ*{?f%ﬁ@@d%n (1814‘1'{%- ]i 7.7 tnmﬁi}hyln 425

-tert-Bu me raz ime

gﬁtzr)lyc%/cﬂhfé) ﬁunéeca trle%e ye )?' W%cry’;l} LTIIme sc%‘o% Teosphonic

(ﬂEs‘l)hrazM i ﬁﬁr%wé@pﬂ@wd@@ 4R)-1,7,7-trimethyl-

bieyclo[2.2.1]heptane-2,3-dione,

Rxgistpit-Blty|-5-ré Balklbtpyhanpl-6.4i) Brosoyl étfivdjipkessibnic acid

qli A8 lt E}Tmégjgglne monohydrate. WO 2007/003521
PCT P2006/063533 84

yellow viscous oil. MS (EI): 258.2 (M™). Prepared from 4,4-dimethyl-cyclopentane-1,2-

dione, {2-(Z-Chloro-phenyl}-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine
monohydrate.

Example 107: 3-(2,4-Difluoro-phenyl)-6,6-dimethyl-6,7-dihydro-5H-
cyclopentafcjpyridazine

yellow solid. MIS (EI): 260.1 (M"). Prepared from 4.4-dimethyl-cyclopentane-1,2-dione,
[[2-(2,4-difluoro-phenyl)-2-oxo-ethyl}-phosphonic acid dimethyi ester, hydrazine
monohydrate.

Example 108:  (15R,8RS)-5-(1-tert-Butyl-S-triflucromethyl-1H-pyrazol-4-yl)-3,4-
diaza-tricyclo{6.2.1.0 Jundeca-2,4.6-triene
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Example 114: ’
(1SR,8RS)-5-(I-tent-Butyl-5-methyl-1H-pyrazol-4-yl)-3,4-diaza- tricyclo
[6.2.1.02"] un deca-2,4,6-trien e light yellow crystalline solid. MS (ESI):

WOgs02(8AHY). Prepared from bicyclo[2.2.lIheptane-2,3-dionBCT/EP2006/663533

[2-(1-tert-Butyl-5-methyl-1H-pyraz8f-4-yl)-2-oxo- 5 ethyl] -phosphonic acid
dimethyl ester, hydrazine monohydrate. Example 115:
GgDrHethyvaaiBneisliskvetRSha AphanIES )7 Rittpgusroiors
9{@@@@%@1@1«{&?@3@5@& %2 qlnx&e@ggﬁ@saﬁﬁa&%@twﬂ B-Rreparads)-2-
rom 4.4-dimethyl-cyclopentane-1,2- dione, .
R e e B3RO cimety

ster, 10 hydrazine manghydratc. Example 116:
R A e e e IS RERE
dityetinyBHediclupeivtalo] pyrideine dight 3¢lowierystalline solid. MS (ESI):
339.0 (MH*). Prepared from 4,4-dimethyl- cyclopentane-1,2-dione,

[i{dviestBuiys-GaRiflnoomethyi. RHppysazald-yh: 21exed

hvl]- Ic acid di t_I_(%:_, d__'pi{nrono gte. Example,.
e e e e S0 2
tPRYEIB 6 P DR 9Rimea L 8 Sheh & BHARRR SR YIISHESI): 309.1
(MH"). Prepared from bicyclo[2.2.1]heptane-2,3-dione,
[Bxgmpdetl Butyl-5 3 yBISBO (2 Friflyrazotethphys?pbroybtihdimsphonic

asiddimeinyd>2Q.e8teL hydragine monohydrate. Example 118:
(1S,8R)-5-(1-tert-Butyl-5-cyclopropyl-1H-pyrazol-4-yl)-1,11,11-

' -3,4:diaza-ty 2 ' 2a- striene, yell olid.
%gsﬁé(‘Egdl)r:§ 3%‘% %E@%@%&%&%ﬁ égi’?z%’%’i&t%%’t %}ﬁ’% e 12
(g ctof2- il papranihosyshiant; ey e BIIS AGE HipteBy| areh jra atine
yipsdiopirai2b ethyl] -phosphonic acid dimethyl ester, hydrazine
monohydrate. Example 119:

Ftnfphlane-2-triflunreriethylnbend A e-slimetave.&didinthlz. diaza-

cyclo talc idazine, WO 2007/003521 PCT/EP2006/063533 85

y ‘ﬁg‘&i%%ﬁ%“{éf%%é? ¥ Prepared from

4,4-dimethyl-cyclopentane- 1,2-djone, _

B XEEr B M TG rdas [ Ry 255 ety L B TRt -
dimeibjl.2siaeplayerazidmimonohysiatel Exaspple 120: oxo-ethyl}-phosphonic acid
(aiﬁrgﬁ)rgs-@ﬁy&%%%w&-mgwyH-pyrazol-4-y|)-1,11,11-trimethyl-

Example 112: (15,8R)-1,11,11-Trimethyl-5-(2-trifluoromethoxy-phenyl)-3.4-diaza-
tricycio[6.2.1.02‘7] undeca-2.4 6-triens

light yellow solid. MS (EI): 348.0 (M"). Prepared from (1S,4R)-1,7,7-trimethyl-
bicyclo{2.2.1]heptane-2,3-dione, [ 2-Oxo-2-(2-trifluoromethoxy-phenyl)-ethyl}-

phosphonic acid dimethyl ester, hydrazine monohydrate.

Example 113:  (15,8R)-5-(1-tert-Butyl-5-methyl- 1H-pyrazol-4-y1)-1,11,11-trimethyl-3 4
diaza-tricyclo[6.2.1 0*Jundeca-2.4,6-triene

yellow crystalline solid. MS (ESI): 325.2 (MH"). Prepared from (1$,4R)-1,7,7-trimethyi-
bicyclo[2.2.1Theptane-2,3-dione, [2-(1-tert-Butyl-5-methyi- 1H-pyrazol-4-yl)-2-oxo-
ethyl}-phosphonic acid dimethyl ester, hydrazine monohydrate.
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5 3,4-diaza-tricyclo[6.2.1.02'7] undeca-2,4,6-triene yellow foam. MS (ESI):
309.1 (MH"). Prepared from (1.5,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione,

w2 A(B7@yelopropyl-I-methyl-IH-pyrazol-4-yl)-2-oxo- ethyl] -phespenie anics:

dimethyl ester, hydrazine monohyd#ate. Example 121:
(ISR,8RS)-5-(5-Cyclopropyl-I-methyl-IH-pyrazol-4-yl)-3,4-diaza- 10
tFieyoipf61 241 (2 TISRERER-R( 4 GrtriBae ly B o ga bl -MSatEiSH)y 126 A LiidH").
Q{g}}a@igém@a%%a@@élﬁg%ane-Z,3-dione, [2- (5-Cyclopropyl-

y -

I-méthyl- [H-pyrazol-4-ylj-2-oxo-ethyl] -phosphonic acid dimethyl ester,
razine monohydrate  122: 3-(5-Cyclopropyl-

T R . e e PG A6 2 Do aehaa om

Srrelpehtapippyridagioacy Eld i GUrBuMSYEBIRYPOE DM P4 Phepared

fean Arlipnethy ke deRaniangel Rydiante deototy¥elppropyl-
[-methyl-IH-pyrazol-4-yl)-2-oxo-ethyl] -phosphonic acid dimethyl ester,

@Q@él@?ﬁ?onoélbﬂﬁﬁ{%t QPRIEA25k omethoxy-phenyl)-6,7-dinydro-SE-
1S,8R)-5-Cyclobutyl-1,11,11-trimethyl-3,4-diaza- 20

(

t?@ﬁ%ﬂﬁ??ﬁ?’?ﬁﬂﬁecai,4,6-triene light yellow solid. MS (El): 242.2
%Agé Prepared from (1S,4R)-i,7,7-trimethyl- bicyclo[2.2.l]heptane-2,3-dione,
Gy ajl- MEESIPREHRYEPHoRIcRaerd diprethyidiredrylgsiepiniane-1,2-
repaeTdoate 2 Eramlerdastihoxy-phenyl)-ethyli-phosphonic acid dimethyl ester,

@.SR.8RS)-S-Cyelobutyl-3,4-diaza-tricyclo[6.2.1.0"'7 lundeca-2,4,6-triene
ﬁ%‘%ﬁﬁ%ﬁe SI\}\?E%{%?%\/IS (EST): 200.2 (M"). Prepared from bicyclo[2.2.

e e
Sifyten-Bitylcbrmetigidhidyearol-4-yl)-6,6-dimethyl-6,7-dihydro- 5H
-cyclopenta[c]pyridazin e WO 2007/003521 PCTIEP2006/063533 86
yaliowenorstaiknatiseligid S $ES);: 286 4 (W) Prepared-§iema-dimethyl-

4.4;dimethyl- cyclope e-1.2-dione, .

R S iy oromep I pasaggl o2 -
ditmdirph st ki e it aBpy dusie s apaph 1drate.
(1S,8R)-5-(1,3-Dimethyl-IH-pyrazol-4-yl)-1,11,11-trimethyl-3,4-diaza- 5
tHeyoipk61271.02(7ftkSasA K iertrBmelyetoo podiolk I NIS - (fsHz282- 3 ¥819-diaza-

Rigpaked IroRTdR): 2la - (iLipethyl- bicyclo[2.2.ljheptane-2,3-dione,
[2-%? ,3-Dimethyl-1H-pyrazol-4-yl)-2-oxo-ethyl]-

off-white solid. MS (ESD): 309.1 (MH"). Prepared from bicyclo{2.2.1theptane-2,3-dione,
[2-(1-tert-Butyl-5-cyclopropyl-1H-pyrazol-4-yi)-2-oxo-ethyll -phosphonic acid dimethyl
ester, hydrazine monohydrate.

Example 118; (18,8R)-5-(1-tert-Butyl-5-cyclopropyi-1H-pyrazol-4-yl)-1,11,11-
trimethyl-3,4-diaza-tricyclo[ 6.2.1.0" Jundeca-2.4,6-triene

yeliow solid. MS (ESI): 351.2 (MH"). Prepared from (184R)-1,7,7-trimethyi-
bicyclo[2.2.1}heptane-2,3-dione, [ 2-(1-tert-Butyl-5-cyclopropyl- 1H-pyrazol-4-yl)-2-oxo-
ethyl]-phosphonic acid dimethy] ester, hydrazine monohydrate.

Example 119 3-(5-Chloro-2-trifiuoromethyl-phenyl)-6,6-dimethyl-6,7-dihydro-5H-
cyclopentajcipyridazine



phosphonic acid dimethyl ester, hydrazine monohydrate. Example 127:
(1S,8R)-1.,11,1.1-Trimethyl-5-(I-methyl-5-trifluoromethyl-IH-pyrazol- 10
4-yl)-3,4-diaza-tricyclo[6.2.i.02'7]Jundeca-2,4,6-triene yellow oil. MS (ESI):
wWeBBO/(hb41). Prepared from (1S,4R)-1,7,7-trimethyl- PCT/EP2006/063533
bicyclo[2.2.1]heptane-2,3-dione, 25
[2-(1-Methyl-5-trifluoromethyl-IH-pyrazol-4-yl)-2-oxo- ethyl]-phosphonic
acidbdhinedth M8 SH); IRfcRddie Fremoby trated Eximpale/l@8lopentane-1,2-dione,
(9-23@1'@1%1@:E-inﬂms%ﬁ'i@m?E%H!:‘ﬁé@lblBk@béi%g':%%&%éa&d Wmeth | ester,
6.2.1.02'7]undeca- 2 I%S

trimethyl-3,4-diaza-tricyclo 6-triene yellow oll.
(&%@ﬁ%?w@&y &%tﬁ‘ared from (1S,4R)-1,7,7-trimethyl-
bicyclo[2.2.1]heptane-2,3-dione, [2- (1 -Ben zyl-5-trifluoromethyl- [H
-ByREaar-4201) -2 bx8R sth{ir Carlospronié-mahuiriidthyr astet My drbiziddrimethyl-
ragnahydratecibpapite’ L3 «L3,.8R):8:0L-Ben
zyl-5-methyl-IH-pyrazol-4-yl)-1,11,11-trim ethyl-3,4- 20

djarswtrifneIofS &40 27dundenay 4. paldie e HohiduRn Amerheys solid.

e A o B O 2o
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[oteLiERosphonin adkl Bt et A yir-Zinsxaathiylidphiosphonic acid

dimethyl ester, hydrazine monohydrate. Example 130:
(ESy@R]e 52(1-Bet12R:-3R[) ethhdivepprapgl-4-¢ipiyL1H-dytdehyl 3 4- Bbva-

' ' 5 Hyndeca-2,4,6-triene yellow solid. MS (ESI): 359.1
?mﬁg%ggeﬁﬁgr%fgﬁd%?%%,7-trimethyl-
bicyclo[2.2. e-2,3-di [2-(1-Benzyl-3-methyl- ,
s R AR CotRse KB et s Abppyrdione.
rhokabparers-Woeiob 2 /608520 PCNER2008I0638 8B BFrikxandplent 8 esier,
(&2 Irorfeystariopyl-6-methyl-3,4-diaza- tricyclo [ 6.2. ]..02'7]an d
eca-2,4, 6-trien e off-white crystalline solid. MS (El): 200.2 (M"). Prepared

f ' [2.251]h :Qpar. i _1H- )
oo et S oL i o dvor
hYarASIRReB RAORSFYarHe. Example 132:
(1S,8R)-5-Cyclopropyl-1,6,11,11-tetramethyl-3,4-diaza- tricyclo[6.2.1.02'7]
wislipeceem S tlethe Rohe yMIBW. StiphriiS (B1)4 248 rde(ly)-cPrispaneaidrbfdione,

(13- 4R0vkidpropimetavin POYEI2 20 UNB0IAREs 23 AR AR YCIOR Rt yi
l-met I-2-oxo-etr%l%%hosphonlc acid 10 diethyl ester, hydrazine

BRohyrAte; momoeratE
Example 123:  (1S,8R)-5-Cyclobutyl-1,11,11-trimethyl-3,4-diaza-
tricyclof6.2.1.0* Jundeca-2.4,6-triene

light yellow solid. MS (EI}: 242.2 (M™). Prepared from (18,4R)-1,7,7-trimethyl-
bicycio[2.2.1Theptane-2,3-dione, (2-Cyclobutyl-2-oxo-ethyl)-phosphonic acid dimethyl
ester, hydrazine monohydrate.

Example 1241 (1SR,8RS$)-5-Cyclobutyi-3,4-diaza-tricycio[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-Cyclobutyi-2-oxo-ethyl)-phosphonic acid dimethy! ester, hydrazine monohydrate.

Example 125:  3-(I-tert-Butyl-5-methyl- 1H-pyrazol-4-yl)-6,6-dimethyl-6,7-dihydro-
5H-cyclopentalcipyridazine
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Example 133:
(IS,8R)-5-(1-tert-Butyl-5-phenyl-IH-pyrazol-4-yl)-1,11,11-trimethyl-
3,4-diaza-tricyclo[6.2.1.02'7] un deca-2,4,6-triene light yellow solid. MS

W(EPeBBB3YM4). Prepared from (IS,4R)-1,7,7-trimethyl-  PCT/EP2006/063533

bicyclo[2.2.1]heptane-2,3-dione, 86

[2-(1-tert-Butyl-5-phenyl-1..H-pyrazol-4-yl)-2-oxo- 15 ethyl] -phosphonic
aecitbdirnpstaline seaid. M&r@ﬁe%ﬁ;h raférepataiplentB4-dimethyl-

(ScBBInofd- Pb@ﬂwmyl)r&slﬂu@liriﬂ&{bwrﬁéﬁmaﬂ%mo ~ethyll-
Gh%gl 02 7].un %gl%@%%tr;u n&l ellow gil. MS (EI): 31.3.2 (M4).

rep "Hom Ime |cy fﬁ l 1]heptane-2,3-dione,
[3 (4- Chloro -phen 2 oxo ropyl pho honic acid, 20 dimethyl ester
6 ondh 53515 SRR Ar D111 i-rimethyl- ié—diaza

E‘bﬂemdﬂiﬁl.?ﬁ-(}zfﬁnﬁlmmmnﬁe%ylrmjmopropyl) 3,4- diaza-tricyclo [6.2.1.02'7]
un deca-2,4,6-trien e yellow solid. MS (ESI): 297.1 (MH"). Prepared from

i@lﬂ&)ﬂﬂlﬂ ryimethyb bioyel %@aﬂ&?@&ﬁﬂ@i&@@”@%mm ethyl-

If hyl- id
R IR S D R
WWFWQ]@WW@FMWW%WQHWGJ -dihydro-5H-

eyelopenta[c]pyridazine WO 2007/003521 PCT/EP2006/063533 88 light
yétkone Bl VS (ESFRILLI0, (MA) retepeidd-frethyl-5-trifluoromethyl-1H-pyrazol-

4‘?%!'19 @@MX&?@%’%@?WM@&Q 52 .4.6-triene
[2 (4-Fluoro-2-trifluoromethyl-phenyl)-2- oxo ethyl]-phosphonic acid

eth ydrate
%(%%gﬁ?&?ﬁpy cci%yE r.ﬁ ﬁﬁl ﬁhrﬁgﬁ, aﬁg _-§3,7-tnmezhy1-
t‘r‘l%fy’él@@?zlihélz“ﬁ%maéc@ﬂz(fﬂ){%@-ﬁﬂ@ﬁé&&ﬁ#@ﬁ%ﬁﬂhﬁ-QEII)PE%?BA(M'))-}OXO-
Reepigusichipeon{d id Gindethyl-tuehit bieyaieldobydibeptane-2,3-dione,
(2-Cyclopropyl-2-oxo-ethyl)-phosphonic acid dimethy! ester, hydrazine

neonghydrate. Example X38.enzyl-s-trifinoromethyl-1H-pyrazol-4- yl} 1,11,11-
3-(3-Fluoro-2- trlfluoromethyl henyl)-6,6-dimethyl-6,7-dihydro- 10

O R e TS T 3102 )

Prepared from 4,4-dimethyl-cyclopentane-1,2- dione,
ST b ARG My Pomor ) o Ry L friosimed-acid

dipeibyl. Pliesp ayenzinpmeoronyeanigl- Exampleddtiyi- 1H-pyrazol-4-yl)-2-oxo-
(%tﬁﬁ} gﬁgﬁéé%cﬁsigdcg}}gga{ﬁ@%{y ll‘x%d?'azdxh Zx%onohydrate

Example 129:  (15,8R)-5-(1-Benzyl-5-methyl- 1H-pyrazol-4-yl)-1,11,11-trimethyl-3.4-
diaza-tricyclo[6.2.1.07 Jundeca-2,4,6-triene

light brown amorphous solid. MS (ESI): 359.1 (MH"). Prepared from (184R)-1,7.7-
trimethyl-bicyclo[ 2.2.1Jheptane-2,3-dione, [ 2-(1-Benzyl-5-methyl- 1H-pyrazoi-4-vyl)-2-

oxo-ethyll-phosphonic acid dimethyl ester, hvdrazine monohydrate,

Example 130:  (1S,8R)-5-(1-Benzyl-3-methyl-1H-pyrazol-4-y1)-1,11,1 I-trimethyi-3,4-
diaza-tricyclof 6.2.1.07 Jundeca-2.4,6-triene

yellow solid. MS (ESI): 359.1 (MH™). Prepared from (18,4R)-1,7,7-trimethyl-
bicyclo[2.2.1Theptane-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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15 tricyclo[6.2.1.02'?]undeca-2(7),3,5-triene yellow crystalline solid. MS
(EST): 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,
WHEA#SZImonohydrate. Example 140: PCT/EP2006/063533
(1SR,8RS)-5-(2,3-Dimethyl-phenyl§3,4-diaza- 20
tricyclo[6.2.1.02,7]undeca-2(7),3,5-triene light yellow crystalline solid. MS
(EsmeisiBh (MHLSBERaredrelepisieyiclofeth Tiepirme-2,3-dione,
[Zrid Ao RImethYluphenyd Lexxraathyl]-phosphonic acid dimethyl ester,
hydrazine monohydrate. Example 141.:
e M RO A ol ogpane>2
F%@B%fr@d ¥ QPHYHMF%YI‘%WS . r@@wzd diethyl ester, hvdrazine
[Br¢2 @ Rivkdoro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester,
hydrazine monohydrate. WO 2007/003521 PCT/EP20061063533 89
Example1342: 3¢(2,8rpisneibidrpbeytyl) %1 6 dimetiykth y-dinymie:5H-

g;%o&g t.?‘[{:be,y &d%Zirégzle@-Eé{%lllow crystalline solid. MS (El): 252.3 (M").
repared from 4, -(?icmefh’yl- cycFopentane- 1,2-dione,

72 Spmeyyibeny) 2 oia sy phosphonc g et 5 gtr
(2BRISRS) BRI BhidicnpHarTyFe pradidzb-neibytid{6:2- 2002 7phrsphonic acid

d@g@ﬁ@%@,@&iml{gmmrystalline solid. MS (ESI): 291.0 (MH").
Prepared from bicyclo[2.2.1]heptane-2,3-dione,

ichloro-ph _2-0x0-6t . . imethyl est
AT S S
(RIS R BT RSRENy -5 eRaza- ricyclo[6.2. 1.027)

undeca-2(7),3,5-triene yellow viscous oil. MS (ESI): 291.0 (MH'). Prepared
fitght pidpsl o2 Niepanse Bidiondepared from (1S4R})-1,7,7-trimethyl-

[8?&?@%‘_{@.@?]%9tﬂ@@i%%‘%?ﬁﬁﬂ%&pﬁ@g@m&%@j@Eﬂ-@%&i'—c@—%?—ﬁ-om-
h%@fr%ﬁgme > mgn%prédratﬁ. Exam Lgrléf. : _

(LG S o AR A Ry S A B8 2.1.02 TJundleca:
2 Zz)ﬁgf}?e-t{ﬁ:ne (1S.8R)-5-(4-Chloro-benzyl)-1,11,11-trimethyl-3,4-diaza-

tricyclo[é.z.l;()z’?]un deca-2.4,6-triene

light yellow oil. MS (EI}: 313.2 (M"). Prepared from (1S4R)-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 (15,8R)-1,11,11-Trimethyl-5-( i -iriflucromethyl-cyciopropyl)-3,4-

diaza-tricyclo[6.2.1.0" Jundeca-2,4,6-triene

yellow solid. MS (BSI): 297.1 (MH™). Prepared from (18.4R)-1,7,7-trimethyl-
bicyclo[2.2.1theptane-2,3-dione, {[2-Oxo-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-
cyclopentafcipyridazine
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off-white solid. MS (ESI): 251.0 (MH'). Prepared from
hicyclo[2.2.1]heptane-2,3-dione,
[2-(2,4-Dimethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester,

whbydnazine220 monohydrate. Example 146: (1R,8S)-5-Cycloprepyi»&usioszs33

1,11-trimethyl-3,4-diaza- tricyclo[6%2.1.02'7] un deca-2(7),3,5-triene yellow
oil. MS (ESI): 229.0 (MH"). This compound was obtained as minor
d@f‘[g@ﬁembﬁt MiSe 8B pmaﬂ(ﬁ be%ﬁmi&(ﬂﬁ‘p&l?{l}@rdmmmopemaﬁe— 1,2-
eai-pmeRlyampih St dRaiahand 2RI PhSYER HEkcid dimetny!

chromatograpy. Example 147:
%",%@j%%‘ifciﬁ%‘?Sb{iigé‘}i-l,11-trimethy|-3,4-diaza- tricyclo [6.2.1.02.7]
undeca-2(7),3,5-triene WO 2007/003521 PCT/EP2006/063533 90 yellow
SHAMBIYESY): 220 18BB Sy AR vothpddrd-wiseshthihédiagminor
ceinpentiafthe QxepamRonekexample 137, as corresponding
regioisomer of example 137, isolated and purified by silica gel

rematQaIrapy (Eampie s Acomponnd o forgula hqan be ysed in a
aﬁ%@@ﬁ? per s€.as the active mgredle_nt fqr the_ productlon of ,tdag,lets
i B EBRpOS: PerIROREEGHRYeRR 286 Y acid dimethyl

IHcrobpyisiaiine ecedlegdsecl 55 mg 10 Corn starch 25 mg Talc 25 mg
Hydroxypropylmethylcellulose 20 mg: 425 mg 15 Example B A compound

al:konpialeBg:can besysathio: 6 InaiTher kMeWRIRRA¢1 A6 @ @6liMe-6,7-dihydro-

igg[gd'ient fq,rt Vpr@duction of capsules of the following composition: Per

caps ige()pﬁgtﬁgéignglreaéﬁelﬁt 100.0 mg 20 Corn starch 20.0 mg Lactose 95.0
Talc4.57

R LIS R9MS (ED: 310.2 (M. Prepared from 44-dimethyl-cyclopentanc. 1.2

dione, [2-(3-Fluoro-2-triflnoromethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl

ester. hvdrazine monohydrate.

Example 139: (1SR.8RS)-5-(2,5-Dichloro-phenyl-3,4-diaza-
tricyclof6.2.1.0* Jundeca-2(7),3,5-triene

yellow crystalline solid. MS (ESI): 291.0 (MHT). 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-cthyll-phosphonic acid
dimethyi ester, hydrazine monohydrate.

Example 141:  3-(2,5-Dichloro-phenyl)-6,6-dimethyl-6,7-dihydro-5H-

cyclopentajcipyridazine

light yellow crystalline solid. MS (EIL): 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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Magnesium stearate 0.5 me 220.0 mg WO 2007/003521
PCT/EP2006/063533 91 CLAIMS 1. Compounds of formulaR 24 R
1Chilall G,NR"~N (I) 5wherein R'is cycloalkyl, arylalkyl or
warglespasyl; R2 is cyclalkyl, arylalkyl or aryloxyalkyl; or R' potiER2006/063533
together with. the carbon atoms C&%4nd Cb to which they are attached
form R5RsR5R5sRR6cbh7CbR6CbR ?b CP, R7ICaR CaR7Ca
FEA@IpER4Zh CB-C.B-DiteeBal-pCa OF-Ca do&Byisthyditmgin; dikyl,

C%Q%ngﬁm%@ethyl R'is benzyl, cycloalkyl, arylcyeloalkyl,
mantyl aryl or heterocyclyl, wherein benzyl, cycloalkyl, arylcycloalkyl,

eter I i II t W|th hree
e Al b Ik gty
h%ﬁ%&%i}tﬁ%ﬂ 1QpfHId t%ﬂﬁhﬂd&mﬁﬁﬁh%sgﬂ%hzl}rpbﬁwr%mmthﬂ
phenyhsdiaskiktechwitare to three substituents independently selected
from alkyl, alkoxy, hydroxy, cycloalkyl, halogen and trifluoromethyl; R5 is

husipgemalkyl, cycloaliwbns atkexyicrGdsndiegen. alkyl, cycloalkyl or
O WD AP0 ST EE 0061069533 02

light yellow crystalline solid. MS (ESI): 291.0 (MH™). Prepared from
bicyclof2.2.1}heptane-2,3-dione, {2-(2,4-Dichloro-phenyl)-2-oxo-ethyl}-phosphonic acid

dimethyl ester, hydrazine monohydrate.

Example 144: (15R.8RS)-5-(2,3-Dichloro-phenyl)-3,4-diaza-
tricyclo[6.2.1.0% Jundeca-2(7),3.5-triene

yellow viscous oil. MS (ESI): 291.0 (MH™). Prepared from bicyclof2.2.1]heptane-2,3-
dione, [2-(2,3-Dichioro-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine
monohydrate.

Example 145: (1SR, 8RS5)-5-(2.4-Dimethyl-phenyl)-3,4-diaza-iricyclo[6.2.1 0* Jundeca-
2(7.3,5-triene

off-white solid. MS (ESI): 251.0 (MH™). Prepared from bicyclo[2.2.1heptane-2,3-dione,
[2-(2,4-Dimethyl-phenyl)-2-oxo-ethyl]-phosphonic acid dimethyl ester, hydrazine
monochydrate.

Example 148: {1IR,85)-5-Cyclopropyl-8,11,11-trimethyi-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: (15,8R)-5-Cyclopropyt-8,11,11-trimethyl-3 4-diaza-
tricyclo[6.2.1.0% Jundeca-2(7),3,5-triene
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R7 is hydrogen, alkyl, cycloalkyl or alkoxy; and pharmaceutically
acceptable salts and esters thereof; with the proviso that 3-(2-
furanyl)-5,6,7,8-tetrahydro-5-methyl-chinnoline is excluded and that in

woaseTReaszunsubstituted phenyl at least one of R5, R6 andstiveabos/o63533

hydrogen or methyl. 5 2. Compourfls according to claim 1, wherein R' is
cycloalkyl, arylcycloalkyl, adamantyl, aryl or heterocyclyl, wherein
arjieyclo aM§ I By 231 HMEBrOcYblylcarep optibnal psabstitatedivitengotent at

thregrgubsitHersdndapendenty-selenled from o RUML KA A Yeolated and

halogen, trifjuormethyl, phenyl and phenyl substituted with one to three

%’lﬁlﬁﬁ?‘fg@ﬁf ﬁ?c%q)%f% scted from alkyl, alkoxy, hydroxy, 10

cycloalkyl, halogen and trifluoromethyl. 3. Compounds according to claim

1 or 2, wherein R3 is hydrogen. 4.%@%@'@5 according to claim 1 or 2,

wherein R3 is methyl. 5. Compounds according to any one of claims 1 to

4, whéredmpoisp e SAmee oIk Pk vk hyicyaoagk b aansantyls Blecaiihe

ingehiepykazalyhroyielyh oF thigzobd ayliensivink2hepaytigqycloalkyl,

phenylcycloalkyl, phenyl, indolyl, pyrazolyl, pyrrolyl and thiazolyl are

optionally substituted with one to thrgg suhstituents independently

selected from alkyl, cycloalkyl, allcoxy, hydroxy, halogen, trifluormethyi,

tpi ltlil‘pr %H} y, benzyl, phenyl and | substituted with one to three

substituénts independently selected from alkyl, halogen and

tifcisrarative 2890 ompounds acddfditg to any one of claims 1 to 5,

Whedtatar®4 is benzyl, cyclopropyl, meshlcyclopropyl, cyclobutyl,

RAenylcyclopropyl, phenylcyelobutyl, Q%g_[r?antyl, phenyl, indolyl,

pyrazolyl, pyrrolyl or thiazolyl, wherein benzyl, cyclopropyl,
ORyERIBTOSTYBHEH Y clobutyl, B8&/1, indolyl, pyrazolyl, pyrrolyl

and thiazolyl are optionally substitutédiwitl one to three substituents

independently 25 selected from alkyl, cycloalkyl, allcoxy, halogen,

trifluormethyl, trifluoromethoxy, benzyl, phenyl and phenyl substituted

with one to three substituents independently selected from alkyl, halogen

and trifluoromethyl. 7. Compounds ME%@ to any one of claims i to 6,

wherein R2 is cyclopropyl. 8. Compounds according to any one of claims

Lo 7, wierein B145.cyclomopy WO, 2007/003521, PETIER2006/063533

93 9. éom ounds accorghng to any one of claime ovgf Whérdin ik End

Rz eth &Y WP etirD Oharsme ek Bhvibashrepomiéstare attached

form

Per capsule
Active ingredient 100.0 mg
Corn starch 200 mg
Lactose 950 mg
Talc 4.5mg
Magnesium stearaie 0.5me

220.0 mg



5

15

R6RR55 bbR6tbR7KCCa7Ca~7~ CCbCbCbCCb CacCacCa
or Ca 10. Compounds according to any one of claims Ito 6 and 9, wherein
- R"and R2 together 5 with the carbon atoms Ca and Cb to which they are
WEEREHEEForm H Cb Ca CH3 11. Compounds according toPSITVESSaf63533
claims Ito 6 and 9, wherein R' and B2 together with the carbon atoms Ca
and Cb to which they are attached form CH Cb Ca H 10 12. Compounds
according to any one of claims 1 to 6&fBME wherein R5, R6 and R7 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-
iH-pyrazol-4-yl)-3,4-diaza- tricyclo[ 6.2.1.02'?] undeca-2(7),3,5-triene; WO
2007/003pd1 RETT BRPRAQR6/063533 94 (I
S,8R)-1,11,11-Trimethyl-5-(2-trifluoromethyl-phenyl)-3,4 diazatricyclo [
6.2.1.02'7] undeca-2(7),3,5-triene; (|
S,8R)-1,11,11-Trimethyl-5-(1- p enyl45-trif Iuoromethyl- '
|.H-pyrazol-4-yl)-3,4- diaza- tnBysI Lé:LZQ{Oﬁ ] undeca-2(7),3,5-triene; 5
(1S,8R)-5-Adamantan-I-yl-1,11,1}-trimethyl-3,4-diaza-tricyclo[6.2.1.02'7]u
ndeca- 2,4,6-triene; (1S,8R)-5- ;1@ bfdro-phen I) -thiazol-4-yl]
-1,11,11-trimethyl-3,4-diaza- ﬁﬁcyelo .2.1.02'7] hdeca- 2,4,6-triene;
(IR,8S)-5-(2-Chloro-phenyl)-1,11,11-trim ethyl-3,4-diaza-tricyclo
[6.2.1dxkvdinndeca-

R’ is cycloalkyl, arylalkyl or aryloxyalkyl;
R?is cyclalkyl, arvialkyl or arvioxyalkyl; or

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

R is hydrogen, alkyl, cycioalkyl or triftuorormeth vk

R* is benzyl, cycloalkyl, aryleycloalkyl, adamantyl, ary! or heterocyclyl, wherein
benzyl, cycloalkyl, aryicycloalkyl, 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, hvdroxy, cycloalkyl, halogen and trifluoromethyt;

R’ is hydrogen, alkyi, cycloalkyl or alkoxy;

R° is hydrogen, alkyl, cycloalkyl or alko XY:
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10 2,4,6-triene;
(1S,8R)-1,11,11-Trimethyl-5-phenyl-3,4-diaza-tricyclo[6.2.1.02'7]lundeca-2
,4,6- triene;

wl R{B88)31711,11-Trimethyl-5-phenyl-3,4-diaza-tricyelo[6.2. 2O2aPhoos/063533
undeca-2,4,6- triene; 15 92
(IR,8S)-1,11,11-Trimethyl-5-(2-trifluoromethyl-phenyl)-3,4- diazatricyclo |
6.2.1.82i7huhdeca-di4]6ettienbcyl or alicoxy:
(1R,8S)-1,11,11-Trimethyl-5-(4-trifluoromethyl-phenyl)-3,4-
?iazaﬁiﬁyﬂﬁlﬁlﬁc&uﬂ%ﬁ}' uafégwa &I%Hri@réﬁiﬁr% thcgeof; with the lproviésolmgt 3-(2-
1S,8R)-5-(4- - nvl)-1,11,11-trimethyl-3,4-digza-trie 2.1, 02% .
71 unﬁeﬁ%?(ng%z%}gﬁ%gP&]gjgﬁk& mzn&ﬁne:s exc u%e({ m}/c? tﬂ?m case% 18

1-(4-CRITWSIPREAISifUs S heeyIBH Ppyiag &-dspipL hydogan or methyl.

trimethyl-3.4-diaza-trieyclo[6.2.1.047] undeca-2,4,6-triene; (I

8,8R B @hibracphém fockint 1-wimreithifl- 3 4sdiodbytrioytisi®akyi02'7]

undeGRak4hBiIHONR: Beterocyclyl, wherein arvicycioalkyl, aryl and heterocyclyl are
(1R,8S El’nl 11-Tr|meth§la.-1/_5[i-g-pher&}ll-S-t‘%l:luorome,th I-IH-(Pé/r?zoli-ﬁy f?
4- diaZh-tricy Iguf)ét%f% A8 EA T A THRRR S (NReBY)Canfly selected from
1-(4-CHivrelsheniydserifiud rsate thifiamstraz openy]-and iy substituted with
t(ggeggh’é'a) ?%@Eﬁbﬁiﬂ)ﬁﬁ@lﬁsﬁ}é’gﬁe@l%ﬂ%@m & HePntlRPCalkoxy, hydroxy,

,8S)- -Trimethyl-5z(5-methyl.-
oo AR R
tricyclg[6.2.1.02'7]lundeca-2,4,6-triene; .
és SR BRSO BRSPS IPREN AT, 1 P YTaIRYT- 4 Autsizpesn.
tricyclo[6.2.1.02'7] undeca-2,4,6-triene; .
(s, srSompomiAeRpdEIRAY- i 1 DrAnvdeRAUBRL- Bimeshicy clo[6.2.1.02'7]
undeca- 2,4,6-triene; 35
(A:S,8RyBruBdiftaordinsteryty-dng b latrimbth - 8 ediad’ itrtepeid] cycloalkyl,

6.2. 1. PRI BEERI: 2adaBrifi8N S S 2084 %@9&%@%’%&%@9@@%%@%&@111

R R AR

(1S,8Ry optipnalyTrivprstiny¢Suith roeehg it k- indoiB eyl 8)dedimbantly selecied from

tricyclai§i2edeQaikl N anesR-Bido3 0 1HE88&;, irifluormethyl, trifluoromethoxy, benzyl,
phenyl and phenyl substituted with orie to three substituents independently selected
from alkyl, halogen and trifiuoromethyl.

6.  Compounds according to any one of claims 1 to 5, wherein R is benzyl, eyclopropyl,
methyi-cyclopropyl, cyclobutyl, phenylcyclopropyl, phenyleyclobutyl, adamantyl,
phenyl, indolyl, pyrazolyl, pyrrolyl or thiazolyl, wherein benzyl, cyclopropyl,
phenyicyclopropyl, 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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5 (1S,8R)-5-[ 1-
(4-Chloro-phenyl)-eyelopropyl}-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.(F] undeca-2,4,6-trienge; (1S,8R)-5-[

WERERCAEFsL phenyl)-cyclobutyl] -1,11,11-trimethyl-3,4-diazaPEHERHSNE/663533
6.2.1.02'7] undeca-2,4,6-triene;
3-Adamantan-I-yl-5,6,7,8-tetrahydro-cinnoline; 10

D(1-FHEPRIE A RGETSIRR RMOBg AT ) 15 6, acrain h iabRCimestss with
3-[ I-(dEhlwar phany 0 cyd ap ropylid, 6y éy3ate thakydiorszianoline; 3-[
1-(4-Chloro-phenyl)-cyclobutyl] -5,6,7,8-tetrahydro-cinnoline;

-3-(2-Triuorom tshyl phenyl)-6 Z 8,9-tetrah ydro- 5§L—cyclohepta[ c]
pyridazinefs;

1- (4 -Chloge-p Lb-tri yI4#4- pyrﬁ I}-6,F &9-tetrahydro-5

i At/bhlo%*phbnyl) cyclbpropyl]

6,7,8,9-tetrah yridazine; 3 G
1-(4-Chloro- phenyl) cyclobutyl] -6,7,8,9- tetrahydro- clohepta|c]pyridaz
ine; 3-(5-Fluoro- 2 trlfluoro ethyl-phenyl)-6,7.8,9- tetrahydro 5H 20

R)-5-[ 1- Ko-phenyl)-

] - 1(;11 1I= metr{('lyl 3,dedliaz |ech[o[ 6.2.

e;CfiS,8 Cy@dpropyl-1, im
3,4-Dicyelopropyl-6-(5-methyl-I-phenyl-IH-pyrazol-4-yl)-pyridazine;
3,4-Dicycl opropyl-6- (2-tri-ff uoromethyl-phenyl)-pyridazine;
6L1- (AEHREIS ghe%ﬂaiﬁ?bjﬁyﬂ oF AR IS 3B SoyAIGESHR: B H-Logether
(4Chlevich-plaeaytpr ayaiol(h iyl €3, 4-didyicibpropeydsaondd azin e;
(1SR,8RS)-5-(5-Methyl-I-phenyl-1H-pyrazol-4-yl)-3,4-diaza- 30
tricyclo[6.2.1.02'7jundeca-2(7),3,5-triene; 1
(1SR,8RS)-5-(2-Trifluoromethyl-phenyl)-3,4zdiaza-tricyclo[6.2.1.02'7}unde
ea- 2(7),3,5-triene; cb
3-(2-Triuoromethyl-phenyl)-5,6,7,8,9,1. xahlydro-cyclooctalc]
pyridazine; (1 S,8R) - 5- (3-Fluoro- 2- tr ethyl-phenyl) -1, 11,11
- trim ethyl- 3,4- diaza- 35 tricyclo[6.2.1.02'Z]undeca-2,4,6-triene; WO
2007/003521 PCT/EP2006/063533 96  CH,

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 I to 12 selected from

(15,8R})-1,11,11-Trimethyl-5-(5-methyl- 1-phenyl- 1H-pyrazol-4-y1)-3,4-diaza-
tricyciof6.2. 1.0""Jundeca-2(7),3,5-triene;
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3- (3-Flu oro-2-triflu oomethyl-phenyl) -6,7,8,9- tetrahydro-5H-
cycloheptalc] pyridazine; (1SR,8RS)-5-[
1-(4-Fluoro-phenyl)-5-trifluoromethyl-1H-pyrazol-4-yl] -3,4-diaza- tricyclo[

W§ 20870833 undeca-2,4,6-triene; 5 PCT/EP2006/063533

(1SR,8RS)-5-(2,4-Difluoro-phenyl)?3,4-diaza-tricyclo[6.2.1.02'7]undeca-2,
4,6-triene; (I SR,8RS)-5-(2-Fluoro-phen yl)-3,4-diaza-tricyclo[ 6.2.1.(2'7]
un decEBS3R)8-tidn el fimethyl-5-(2-trifluoromethyl-phenyl)-3,4-

SR SRAHAdlos0 95t phaid)-3.4-diaza- ticyclo

6.2.1. ,4,6- t
3-(3- ﬁﬁ?fkblom TFEBYP P T B oSy HopraroL--yh-3.4-
cyclodb%é{d]@%m&éélﬁé 0 }undeca -2(7),3,5-triene;

3-(4-Hugsm2strllupramethylipheny!):5if ofn1% 10dhexahy e £¥30etial &ka-

pyrid
3-(2- I?Uéro ﬁﬁehyl) 5,6,7,8,9,10-hexahydro-cycloocta[c]pyridazine;

(1S, skb%%ﬂétﬁ%ﬁhmm@mm&mobﬁeﬁw 11 11 vrimeitndtPyi-Gtediaz

a- 15 tﬂeyegt;pﬁﬁz?_} az%ﬁamdm@ Zid-triene; 3-(5-Methyl-I- phenyl-

IH- py rah [ |da2| 27

(1,8 gf?%ﬁ I)f(luoro t(r)lf'Pu g@]yﬁgheny%ﬁ %§ Ez?rlm %2 1gla?m‘ieca'

tricycl Ootripngy: 7] u n deca-2,4,6-triene; 20

3-(2, 5gmm@rpaphenyﬁnﬁem,s tetsatyslrodbbiacyRiptieptaetpyridagine: 4%(
1-(4- (fu -phenyl) -5-trifluoromethyl-IH-pyrazol-4-y1]-6,7,8,9-tetrahydro-5
clo

H- cy ridazin e; 3- (2,4-Difluoro-phenyl)-6,7,
8,9- te{ﬂ% ré lc'{%}[gﬁt@p'ltgmewh%gngmcydo[6 2.1.0°" undeca-2.4,6-

3-(2-Htiara-phenyl)-6,7,8,9-tetrahydro-SH-cyclohepta[c]pyridazine; 25

(15,8%) é}ilﬁg' SN AR g -3 4 daze

tricyclo [6.2.1.027

3-[1- (@Jéﬁ%%c}ﬂ[] %;A)Ueﬂb}%%%p%»ﬁ@f@mg,g,m hexahydro- cycloocta] c]
yrldé(ZilRﬂSIﬂ&ﬁ@%&%ﬂﬁﬁﬁﬁﬁﬁﬁmethﬂnpheﬂy}) 3.4-

IH- pyr&a%é}cya W@&%% gl

tricyclo 6 2170 ndeca 2,4.6-triene; i Phe [-5-prop 27
H- pyré R y‘1)%—, %@t@hﬁ@d#&éﬁl E%ﬁﬁ@b@ é}b%ﬁ%@6 2.1.0™ Jundeca-
3-[1-(4-Ehprerphenyl)-cyclobutyl]-5,6,7,8,9,10-hexahydro-cycloocta[c]pyri

dazingjg gr)-5-[1-(4-Chloro-phenyl)-5-riflucromethyl- 1H-pyrazol-4-ylj-1,11,11-
trimethyl-3.4-diaza-tricyclo[ 6.2.1.0* Jundeca-2 4,6-triene;
(15,8R)-5-(2-Chloro-phenyl)-1,11,11-trimethyl-3 4-diaza-tricyclo[6.2.1.0% fundeca-
2.4.6-1riene;
(1R,85)-1,11,11-Trimethyl-5-(1-phenyi-5-trifluorometh yl- 1H-pyrazol-4-yl)-3,4-
diaza-tricyclof{6.2.1 o 7} undeca-2.4,6-triene;
(1R,85)-5-[1-(4-Chloro-phenyl)-5-trifluoromethyl- 1H-pyrazol-4-v1]-1,11,11-
trimethyl-3 4-diaza-tricyclo[ 6.2.1.0> Tundeca-2.4,6-triene;
(1IR,85)-1,11,11-Trimethyl-5-(5-methyl- 1-phenyl- 1H-pyrazol-4-yl)-3,4-diaza-
tricyclo[6.2.1.02'7]un deca-2.4,6-triene;
(18,8R)-5-(2,4-Difluoro-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[é.z.l.(}z’?] undeca-2.4,6-triene;
(15,8R)-5-(2-Fluoro-phenyl)-1,11,11-trimeth yi-3 4-diaza-tricyelo[6.2.1.0°Jundeca-
2,4.6-triene;
(18,8R)-5-(2,5-Difiuoro-phenyh)-1,11,11-trirnethyl-3,4-diaza-
tricyclo[6.2.1.0% Jundeca-2,4,6-triene;
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3,4-Dicyclopropyl-6-(1-phenyl-5-propyl-1H-pyrazol-4-yl)-pyridazine; 35

3-(4-Fluoro-2-trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-

cycloheptalc]pyridazine; and WO 2007/003521 PCT/EP2006/063533 97
WL CPORABEII-5-trifluoromethyl-1H-pyrazol-4-yl)-6,7,8,9-tetraiiBr3pps /063533

cyclohepta[c]pyridazine. 14. Compdunds according to any one of claims |

to 13 selected from 3-[ 1-(4-Fluoro-phenyl)-5-trifluoromethyl-1

H-pyrazofRiyi b 1é-Tremeiotiteianhenst 5 rimsotiafazatidzine 4

(1SR, 3RS)rySoFuor o= 21niflecsarethyl-pheayl)-3,4-diaza- tricyclo [

6.2.1.

(ISR, 8%??%@{ - d@:%p,%&l/ % jnglgzgl Tt fofe s T(}zyl/l] 34-diaza-
undec‘é{“@’ﬂ"éét iéife;] jundeca-2(7),3,5-triene;

(1SR, 8F5$R55(5’*%’4’@&@&%)?@6%@&3%%)iE,ﬂkdmatﬂQ-3,¢diaza-
tr'cyc'%@v&%@% il &Pg]ﬁ‘r?&‘@cg fﬁaﬁstﬂ%?%

(1SR,8 f(l Methyl-3-trifluoromethyl- IHJoyrazoI -4-yl)-3,4-diaza-
tricycl6 PR DX A G teezpbea LRyl - 1.11.11-trimethyl-3 4-diaza-

S 8R)¢ﬁe@iaﬁlmdﬁafmmﬁpnemymana,1 11-trimethyl-3,4-diaza- tricyclo [
62.1.0° jﬂﬁgﬁﬁﬂa% 419Fr5'85%’ ge%ahydro cmnohne

3-(3- Fluoro 2- trlfluoromethyl he 9 10-hexahydro- cycloocta[c]

pyridazifie BRSS9 n% 5% P a atyhescanyiiae:

cycloot{af¢iphittaeipeen yl)- cyclopropyi} 5.6,7,8-tetrahydro-cinnoline;

(1S, 8F§.)g§ @@h&% ﬂeﬂyﬁr%éaﬁﬁﬁ;igéyﬁﬁ'ke%%&% Limethyl-3,4-diaz

a- 20 lo[6.2. 1 7]undeca-2
(1S,8R): feye ﬁ?ﬂs% ARSI PRI Fnrstiahesal clmyifazine;

trieycld- [B(ﬂ-ﬁﬂ@%}pﬁw@éﬁeﬁ-@;ﬂ;ﬁmmmyl 1H-pyrazol-4-y1}-6,7,8,9-tetrah ydro-5H-

3-Cyclggr, %111@ hexahydro eyclooctale] pyridazine;
gy(CSIoCog(;ﬁ h!%u%cl)ﬁ eny opr(%)gzls g ’77889 %e%r%h@?ii‘(g %%dro 25
(1SR, Sﬂﬁﬁ@(ﬁﬂﬂm’k@@mﬂluoro -phenyl)-3,4-diaza-tricyclo[6.2.1.02'7
undecaq ?—@)@1@)%’ Bnyl)-c clobutyl 1-6,7,8,9-tetrahydro-SH- cyclohepta[ Ipyridazine;
(1SR 8782 (5 Shioro:2 nflvoromettyt phenyl) 34 diazg:
cyclohepta{c]pyndazme;
{15,8R}-5-[1-{4-Fluoro-phenyl)-5-trifluoromethyi- 1H-pyrazol-4-y1]-1,11,11-
trimethyi-3.4-diazatricyclo{6.2.1.0° Jundeca-2(7),3,5-trienc;
(15,8R)-5-Cyclopropyl-1.11,11-trimethyl-34-diaza-tricyclo[ 6.2.1.0" jundeca-
2(7),3,5-riene;
3.4-Dicyclopropyl-6-(5-methyl-1-phenyl- 1H-pyrazol-4-yl)-pyridazine;
3,4-Dicyclopropyl-6-(2-trifluoromethyl-phenyly-pyridazine;
6-[ 1-(4-Chloro-phenyl}-cyclopropyl} -3.4-dicyclopropyl-pyridazine;
6-[ 1-(4-Chloro-phenyl)-cyciobutyl}- 3 4-dicyclopropyi-pyridazine;
(1SR,8RS)-5-(5-Methyi- I-phenyl- 1H-pyrazol-4-y1)-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-
27),3,5-triene;
3-(2-Trifluoromethyl-phenyl}-5,6,7,8,9,10- hexah ydro-cyclooctal ¢]pyridazine;
(15,8R)-5-(3-Fluoro-2-trifluoromethyi-phenyl}- 1,11,11-trimethyl-3,4-diaza-
tricyclof 6.2.1.0% Jundeca-2.4,6-triene;
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tricyelo[6.2.1.02"] undeca-2(7),3,5-triene; 30
(1SR,8RS)-5-(2-Chloro-4,5-difluoro-phenyl)-3,4-diaza-tricyclo[6.2.1.02'7]u
ndeca- 2(7),3,5-triene; 3-(1-Phenyl-5-trifluoromethyl-

wikHyremetid-yl)-5,6,7,8,9,10-hexahydro- cycloocta[ c] pyridazire2fis/o63533

S,8R)-1,11,11-Trimethyl-5-(4-mettil-2-phenyl-thiazol-5-yl)-3,4-diaza- 35
tricyclo[6.2.1.02'7]undeca-2,4,6-triene;

3-(4-Methyhaph itz byl ) 616/, 8, DR19-hexdayrirdr6Ety cloocta[c]pyri
dazingy VR ANRTHIN3R2H. PCT/EP2006/063533 98

Sr?(?é?@ﬁ%zi’- A g?ﬁ%gr%?ﬁé%ﬁﬁé%a g&g%?gg&%{_ ?f—%—';;l');roa%()l—é»yl]-?},&diaza»
(1SR BR®JoE53- TN hadediakafrivyom[6.2.1.02'7]undeca-2,4,6-triene:

(1S,8R}Sr EhMethoxyrnhemphehlil b-iimethvddofiez aotiewdech-2.4.6-trienc:

6.2.1.02¢ deca-2.4.6-triene; 5,(1S,8R)-1,11,11-Trim £thyl- .
sggéﬁgzgyp Wéﬁiﬁiﬁﬁg%ﬁ%
oXy-p 1678 Dupgehesafyeion af risigtine; 3-(2-Meth
oxy-phes¥ly6.1.6:9utrtsah yalmrkhk-cyclohepta[ c] pyridazin e;

3-0-TqlykG,7,3,9-tetrah -5H-cycl [clpyridazine; 10
3-(4-§ ﬁ{(%%{ l?ﬁ%%ﬁlﬁ%ﬁ%g%ﬁ%aéﬁ‘g%? %%hgéggfégg?g%cy% 5%cta[c] pyridazi
ne; 3SAiCKiBrIRIatN-phenyl)-6,7,8,9-tetrahydro-5H-cycloheptalc]

- pyridazieridd-& 28RN ubrodRiosacRne R yIsshanybkal s sliaza- tricyclo [

6.2.1.02%7 - 2(7),3,5-triene; (1S,8R)-1,11,11-Trimethyl-5-( I -
methy yzcio]ﬁgt%gﬁ%%% E 3,4- diaza- 15 o
tricyclH[6- 7O PhiRdechey &8 ridseanuro-cyclooctal clpyridazine;
|I-Methiyb BRIy sokReix5, 8. 789 bbby asorcy alooctafs] pyitazingiza-

3-(1-Methyl- Biyl)a65748.9:4 r‘grahydro-5H-cycIohepta[c] pyridazine;
(as R%%@%%%%Léx %a- 2S/Ar%é)?-rfy?j-S,4-diaza—tricyc|o[6.2.1.02' 7]

undeé’g(é&@g&hﬁén@}%l—l -pyrazol-4-y-6,7,8,9-tetrahydro-5H-

(1S,8RyGetdstiilorerRamiathyl-phenyl)-1,11,11-trimethyl-3,4-diaza-

tricyel 1.02,7 lenen _trimethvl-3 4-diaza-
I\Q[@a%z)lﬁ% hﬂ&g%ﬁzf%@%ﬁzé}{%i%%yz LU et 5.4 diaza

3-(1-Methyl-cyclo ropyl)-5,6,7,8,9,10 ydro-cyclooctalc|pyridazine;
(ISR, SR8 02 P dradsseth S Emeny1)-3,4-diaza-tricyclo[6.2. 1.02'7]
undeché2(F N Deoro-phenyl)-6,7,8,9-tetrahydro- SH-cycloheptal clpyridazine;

3-{1-(4-Fiuoro-phenyl)-5-triflucromethyl- 1H-pyrazol-4-y1j-6,7,8.9-tetrah ydro- SH-
cycloheptaiclpyridazine;

3-(2,4-Difluoro-phenyl)-6,7,8,9-tetrah ydro-5SH-cycloheptaf ¢} pyridazine;
3-(2-Fluoro-phenyl)-6,7.8,9-tetrahydro-5H-cycloheptal cpyridazine;
(15,6R}-1,11,11-Trimethyl-5- (3-trifluoromethyl- IH-pyrazol-4-vyl)-3,4-diaza-
tricyclo[6.2.1.0° Tundeca-2,4,6-triene;
3-{1-(4-Chloro-phenyl)-cyclopropyl]-5,6,7,8,9,10-hexah ydro-

cyclooctaf clpvridazine,

(1S,8R}-5-(5-Butoxy- I-methyl- 1H-pyrazol-4-yi)-1,11,11-trimethyi-3,4-diaza-
tricyclof 6.2.1.0% jundeca-2 4,6-triene;
3-(1-Phenyl-5-propyl-1H-pyrazol-4-y1)-6,7,8 9-tetrah ydro-5H-
cycloheptalclpyridazine;
3-[1-(4-Chloro-phenyly-cyclobutyl}-5,6,7,8,9,10-hexahydro-cyclooctal ¢l pyridazine,
3,4-Dicyclopropyi-6-(1-phenyl-5-propyl- 1H- pyrazol-4-yl)-pyridazine;
3-(4-Fluoro-2-trifluoromethyl-phenyi)-6,7,8,9-tetrah ydro-5H-
cycloheptafc]pyridazine; and
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triene; 25 6,6- Dimeth yl- 3- (5- meth yl- | - phen yl- | H -p yrazol-4-yl) -
6,7- dihydro - 5H - cyclopenta[ c] pyridazine; (| S,8R) - 5 - (5- Flu oro-
2-methoxy-phen yl) - 1, 11, 11 - trimethyl- 3,4- diaza- tricyclo |

W@ 208702 indeca-2,4,6-triene; ( 1 SR,8RS) - 5- (5-Flu oro PQEBRPEH/O5333
phen yl) - 3,4- diaza- tricyclo [ 6.2.2702'7] undeca- 30 2,4,6-triene;
6,6-Dimethyl-3-&2-trif_luoromethyl-phenyl)-6,7-dihydro-5H-
cycloﬁeh}cdﬂe}w iddgihesromethyl- 1H-pyrazol-4-y1)-6,7,8,9-tetrahydro-5H-
(1S, 8RyehoiiédpEugpordmgthyl-phenyl)-1,11,11-trimethyl-3,4-diaza- tricyclo
[6.2.1:02' eca- 5-triene; .
3%2%%@@3&5%%%%‘%%& {frg??%]ﬁ%src} -%%%ﬁegnffgﬁ]pyridazine;
3 (2.4 DN BTBYSRE Bl 5 M
pyridaziciesMd 120034003521 PCT/EP2006/063533 99
(SR 8RR 1st§tm4:§:giﬁu8{91@9&@_'@%@1;w@,a%é;sz-3,4-d'aza-

tricyclo[6.2.1.02°7 undeca-2 4,6-triene,

(1S, 8B bt BUADS SISO IENSy1-IH-pyrazol-4-yl)-1,11,11-trimethyl-
3,4- di&kﬁ%ﬁ@bﬁ)qbcmﬂxaﬁym,mmaaﬁ;mtﬂe_n@zﬁ]gndeca-z,4,6-zriene;
(1SR, GRS el wpramethanysphiaelid fedidza drigyglol6.2.1.0277]und

eca- 2,4,6-tr|ene£ 27 ,
(1S, 8FFL o1 Hirhurdsras2 -GBSk cy clopropyl)-3,4-diaza- tricyclo[
6.2.1.02FR AR eR(2; M 6disieheifluoromethyl- 1H-pyrazol-4-yl)- 3,4-diaza-
(1S, 8R}dydid 13- T eihydzr-4 2 Hiflugromethoxy-phenyl)-3,4-diaza 10
tricyclo[6 %ajj.OéﬁZéEﬁndeca-ZA,G-triene; L ‘
(1S8R B3R B e R B Aol 4 ety 3kiiemty 13, 4-diaz
a- tricyiofe PO L.0D 7] umtterd-2.4 Bidriene;
(1SR, 8REphdA-1eBtylRmethed by rezelodiy N3 dliaza-
tricyclo[6 2.1.% 7] undeca-2,4,6-triene; 15
6,6-Di %Iﬂ%% 3. W&%methbxy-phenyl)-G,7-dihydro-5H-
cyclopgehtdftipyridarithenrm¢thstepkButhy-batAflbit6rhethyyddo-
H-pyragabded)cps§rdimethyl-6,7-dihydro-5H- cyclopentalc]pyridazine;
(15,8R)-5-(2-Chloro-4-fluoro-5-methoxy-phenyl)-1,11,11-trimethyl- 3 4-diaza-
tricyclo] 6.2.1.0°Jundeca-2,4,6-triene;
(15,8R)-5-(2-Chloro-4,5-difluoro-phenyl)-1,11,11-trimethyl-3 4-diaza-
tricycio[&l1.02’7}undeca~2,4,6-triene;
3-Cyclopropyl-5,6,7,8,9,10-hexah ydro-cyclooctaj¢}pyridazine;
3-(5-Chloro-2-trifluoromethyi-phenyl}-5.6,7,8,9,10-hexah ydro-
cyclooctaf clpyridazine;
(1SR,8RS)-5-(2-Chloro-4-fluoro-phenyl)-3 4-diaza-tricyclo[ 6.2.1.0% undeca-
2(7},3.5-triene;
(15R,8RS})-5-(5-Chioro-2-triflucromethyl-phenyl)-3,4-diaza-
tricyclo[6.2.1.0° Jundeca-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-pyrazoi-4-y1}-5,6,7,8,9,10-hexahydro-
cyclooctafcjpyridazine,
(15,8R)-1,11,11-Trimethyi-5-(4-methyl-2-phenyl-thiazol-5-y1)-3,4-diaza-
tricyclo[6.2.1.07 Jundeca-2,4,6-triene;

3-(4-Methyl-2-phenyl-thiazol-5-y1)-5,6,7.8,9,10-hexahydro-cycloocta[ clpyridazine;

RYAB RNt TR SERE I8P A 1 O-hexahydro-
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(1SR,8RS)-5-(1-tert-Butyl-5-cyclopropyl-IH-pyrazol-4-yl)-3,4-diaza- 20
tricyclo[6.2.1.02'7] undeca-2,4,6-triene;L
(1S,8R)-5-(1-tert-Butyl-5-cyclopropyl-

WIB2p8e0ask4-yl)-1,11,11-trimethyl- 3 4 diaza- tricyclo [ 6.2. 1F@27EPe#$6/063533

deca-2,4,6-triene;
3-(5-Chloro-2-trifluoromethyl-phenyl)-6,6-dimethyl-6,7-dih ydro -5H-
Cydgp@ﬁﬁgﬁ?@)p@;@}éﬁﬁ@@@hwﬂ) 3,4-diaza-tricyclo[6.2.1.07 Jundeca-2.4,6-triene;

(1S.8R)SRERSYSIOnropYs 1- w@hmlr&ﬁﬁay@azpbmw)ﬂeéaleEm&éhyl -3,4-d

iaza- t under
(ISR,8 %gé((},z‘ opr%ﬁfl? gtﬁ AIII?I—}I %i/rpaéﬁh 43-y|) ?Zfdlaza- tricyclo [
6.2.1. BFWeltelebs’: mﬂéﬂﬁﬂ%éﬁf{%@yclopropyl-

I-methyldJ8ry) 120l ¥ainBydimetbyi-6,4-gilndrachhib82. 1.0 undeca-2.4,6-

cyclo enta[c]pyrldazme
(1S,8 E Cyclobutyl-1,11,11-trimethyl-3,4-diaza-tricyclo[ 6.21.02'7]
undeéa!% M@hﬁ@r@e{wﬁaﬁeﬁéﬁ@)l%@yawéﬁwﬁ@mwa&cémw@q

6.2.1.82 Y MnBecaphh@tag - tetrah ydro- SH-cycloheptal ¢ pyridazine;

3-(1- tert| i gaf%e,;t’{gr 91)6 %Clé%)eég}%glmei %I -6,7-dihydro-5H- 35

cyclopenta C pyrldazme 886/063533 100
(1S,8Ry (¢ %ﬁrﬁi@%@h@%ﬁa&%ﬁ&% -hexplyinogrsiessials mrddezine:
tricycl®- (6Ch 27 nethytlehan 24, B Hapesh ydro- SH-cycloheptal clpyridazine;

(IS,8R) &, dsb) 1L T ripethvh sl tethy -?gmﬂtaqggm%@yxuré PYEZLAl:3,

4- dlaza tric clo 6.2.1.02'] undéca-2, triene; 5

(1S,8RY 533-BIERSy-5- trlfluoromethyl -IH-pyrazol-4-yl)-1,11,11-trimethyl-3,
4- diazaS8Rydd [.61 2THA2 Y6 A decah 2 4 B-tsiene; 2-vl)-3,4-diaza-

(1S, 8'3)0?5@ @ngédq?h%&@dé 6-triene:

-pyrazol -4- yI) -1,11,11-trimethyl-3,4-diaza- tricyclo[ 6.2.1.02'7] un

deca-2 4 BVisiaRs A wEo)-Ey 1§ 51931 fragrghydro-cyclooctal cIpyridazine;
IH- pyrhtheW)‘mﬂilpld‘ftﬂm&h’ﬂWmMydﬂ} 5H-cycloheptalcpyridazine;

trieycl [@1@8 25 J4nles z%é@ rang 313 4-diazatrioelo[62.1 O Jundeca-2,4.6-
(1SR RS) yclopropy -6-methyl-3, dlaza -tricyclo[6.2.

1.02' ’H‘Eieca 2.4 6-triene;
(1S, 8R S8Ry Glopopipkd- B v -pbtmayh et iyl B 4ritinzieytricydinié-2.1.027]

undeggy, 16[@ @rrp@@i undeca~2(7) 3.5-triene;

1S, 8R -5-(1-tert-Butyl-5-phen “IH-pyrazol-4- )-1,11,11-trimethyl-3,4-diaz
( ) tﬁ'tyl—cycigpropyl) 5, %/ 7,8 pl%l hexahyc){ro cycloocta[c}pyrld%zmc

(1SR,8RS)-5-(4-Fluoro-2-methyl-phenyl)-3.4-diaza-tricyclof 6.2.1.0 Jundeca-2(7),3.5-
triene;

6,6-Dimethyi-3-(5-methyl- 1-phenyi- 1 H-pyrazol-4-y1)-6,7-dih ydro-5H-
cyclopental clpyridazine;
(15,8R}-5-(5-Fluoro-2-methoxy-phenyl)-1,11,11-trimethyl-3 4-diaza-
tricycle[6.2.1.0% fundeca-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-5H-
cyclopentalclpyridazine;
(18,8R})-5-(4-Fluoro-2-methyl-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.0% Jundeca-2(7),3,5-triene;
3-(2-Chloro-phenyl)-6,6-dimethyl-6,7-dihydro- SH-cyclopental ¢]pyridazine;
3-(2,4-Difluoro-phenyl)-6,6-dimethyl-6,7-dihydro-5H-cyclopenta[ Clpyridazine;
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15 tricyclo[6.2.1.02'7]undeca-2,4,6-triene;
(1S,8R)-5-(4-Chloro-benzyl)-1,11,11-trimethyl-3,4-diaza-tricyclo[6.2.1.02'7
] undeca- 2,4,6-triene;

WO BERY31211,11-Trimethyl-5-(1-trifluoromethyl-cyclopropy! PS AERPESEH063533

tricyclo [62.1.02'7] undeca-2,4,6-triéne; 20

3-(4-Fluoro-2-trifluoromethyl ghenyl) -6,6-dimethyl-6,7-dihydro-5H-
cyclo;ﬁé%%ﬁiy?r&h‘zﬁﬁbmtﬂ' -tnﬁuoromcthy}-1H-pyrazol-4—y1)—3,4~diaza»

(1R, SSk%BB&k)pCﬁhyin]i&l.ﬂAﬂriﬂaﬁmyl-B 4-diaza-tricyclo[ 62.1.02"]

unde 7 e .
e a%ﬂr%%%t SR LA Ll gt 3
cyeloﬁéﬁ’aﬁfﬁ ”:HQ un eca-24.6-triene;

(1SR, ARRIES3, 52D elfierarpbioyl)héndipzstribyelafioy2id[02.7 Mrineea-a(
7),3,5 ;{ QSR 8RS)-5-(2,3-Direthyl-phenyl)-3,4-diaza

trlcyclo[é 2 1 02'7 undeca 2%7%@5 triene; 30

3-(2,5 BeRioiol b6 YTty sifgproREi 29 dBBentalclpyridazi
ne; 3&(2@1@@%1@17%@)2&,6 -climnethyl-6,7-dih

ydro- lopenialelpyEElozNGs i hoxy-phenyD:3.4-
(1SR, R?% (2.4 p;chloro%zhe%yglsufrglrgzeg RS s

undedd §‘5 flielmdeca-2,4,6-triene
(ISR, BRSR5-$2 B<BieBlorb-phetyl)-Bidpdiazal tioyelol6, 2 102 R yhdecdis-
7).3 Su8ciRDe] WO A0QLIO0RERIRE T/EP2006/063533 101 (1 SR 8RS)

- -(2 hen - 3,4-diaza-tricyclo[ 6.2, 1.02"] undeca-2(7),3,5-
ene kﬁé"%%%)é v%&?ab R BT B A e ey cofo .

L (2'7] ot 23} 3 5> biemd abrdrBne;

(1S. 88%@%%@!@@1@%%&1&%@%&5&;0@2% y¢lgl6.2.1.02'7Junde
ca- 2(7), ,S?Iarle[ ﬁ}ygaCompounds according to any one of claimsito 14

selected AzIne;
(1S, BRI 1 BuTyhrrathifoBofBethethi- bpheniy i) p fediolothyl)6.3; diklidma SH-
tricyclgyb@prkddej hdabndeca- 2(7) , 3, S-triene; 10
(1S, 831_§R,]812§)%§T{ {Uggrt{r%lu?’l (g J}[é&l)up(%gon]efgyl azo z?—y% 3 4-diaza-
tricyclo[6.2. 1 .82’7] undeca-2.4,6-triene;,
(15,8R)-5-(1-tert-Butyl-5-cyclopropyl- 1H-pyrazol-4-y1)- 1,1 1,1 i-trimethyl- 3,4~ diaza-
tricyclo[6.2.1.0°undeca-2.4,6-triene;
3.(5-Chloro-2-trifluoromethyl-phenyl)-6.6- dimethyl-6,7-dih vdro-5H -
cyclopenta|clpyridazine,
(15,8R)-5-(5-Cyclopropyl-1-methyl- 1H-pyrazol-4-yl)- 1,11,11-trimethyl-3,4-diaza-
tricyclof6.2. 1.0% Jundeca-2,4,6-triene:
{1SR,8RS)-5-(5-Cyclopropyl-1-methyl- 1H-pyrazol-4-yl}-3,4-diaza-
tricyclof 6.2.1 .02’7] undeca-2.4.5-triene;
3-(5-Cyclopropyt- I-methyl- 1H-pyrazol-4-y1}-6,6-dimethyl-6,7-dihydro- SH-
cyclopentafclpyridazine,
(18,8R)-5-Cyclobutyl-1,11,11-trimethyl- 3,4~ diaza-tricyclo[ 6.2.1.0% Jundeca-2,4,6-
iricne;
(1SR,8RS)-5-Cyclobutyl-3,4-diaza-tricyclo[ 6.2.1.0° Jundeca-2,4,6-triene;
3-(1-tert-Butyl-5-methyl- 1H-pyrazol-4-y1}-6,6-dimethyl-6,7-dihydro-SH-
cyclopentalclpyridazine;
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diazatricyclo[6.2.1.02'7] undeca-2(7),3,5-triene;
(IS,8R)-1,11,11-Trimethyl-5-(1-phenyl-5-trifluorometh.yl-IH-pyrazol-4-yl)-3,
4- diaza-tricyclo[ 6.2.1.02'7] undeca-2(7),3,5-triene;

WA BBRYS211,11-Trimethyl-5-phenyl-3,4-diaza-tricyclo[6.2. PO2/EP2096/063533

undeca-2,4,6- 15 triene; (1S,8R)-534"1-(4-Chloro-phenyl) -5-trifluorometh
yl-IH-pyrazol-4-yl] -1,11,1.1- trimethyi-3,4-diaza-tricyclo [ 6.2.1.(2"] un
deca-2 b ERYisré: X DRRES 1-miazol-4-yD) - 1,11,1 I-trimethyl-3,4-diaza-
loro-phepybié. A LELbhnethyhd4rdiaza-tricyclo[6.2. 1.02' 7] undeca-
2,4,6-1ri : . .
(15 o TRt 3 e R sk Wepgol- -3
[6.2.1 BFiiissders 2 1406 hyrdnea-2.4.6-triene;
((11.5,8R})SJBR)ISéﬂﬁﬁdm@my{rgg@rﬁﬁﬁﬂﬁhﬂsmf@m@z%?;gﬁ?%_)'1?1-}491-1%1’ Athyl-3 4-
iazatgicyclol 6.2.1.02' Ak undeca-2(7),3,5-triene; (1S,8R)-5-
1-(4-C I%EHSH%%{]?)'géyé]i:)jpur%&&ﬁé%%ﬁ{f}}%methyl-3,4-diaza— 25 tricyclo[
6,21 (3T B RHGYCLE BRFA A3t Chioracopevy - diaza-
-cyclobispdbf612.1 07 L ndetmetheytrisded- diaza - tricyclo [ 6.2. L(FJu n
deca- NePEinar 3. H-pvrazol-d-v)- o
B e R e S R B
1-(4-dHR§’F6Q5P'£F1§)I)' BYErsH ?i]g-)ﬁlf@,“i%-tetrahydro-cinnoline; 30
3-(2-TrifSRaREpSHIyphes)- 6 mdh9Herahyararkitioysmheptaledeca-2,4,6-triene;
Pyrideangk B Ll pBSM s LIANA Ml ERVREE s o undeca.

-6,7,8,9-tetrahydro-5H- cycioheptal c| pyridazin e;
3-(5-F?u‘40§85f-‘*leﬁﬂuoromethyl-phenyl)-6,7,8,9-tetrah ydro-5H- cyclohepta[
c] pyriaARe SMIO.2087/@035RinPO HER2A0B/063533, 10Rimethyl-3,4-diaza-

(1S,8I{Qé%5 &@p@qﬂﬁé}é%[@&@yl-s,4-diaza-tricyclo [6.2.1.02 7]
undeca- E{S,S-triene' SR, 8RS)-5-(2-Trifluoromethyl-phen

ST B2t o i DTS e ot 2 1 Jundeca-

3-(2-Tziféaramethyl-phenyl)-5,6,7,8,9,10-hexahydro-cycloocta[c]pyridazin

€; 3-(BrEkuoro-A-vitgrameiy PREAYDE: LB RIRIRRUP D  diaza-

CyClOQ?i%%E) ﬁ])-gxrbq’a}ﬂr?dgéw2,4,6»t1‘icne; '
3-(4-Fluoro-2-trifluoromethyi-phenyl)-6,6-dimethyl-6,7-dihydro-5H-
cyclopenta clpyridazine;
(1R,8S}-5-Cyclopropyl-1,11,11-trimethyl-3.4-diaza-tricyclof 6.2.1.0% Jundeca
-2(7y,3,5-triene;
3-(3-Fluoro-2-iriflucromethyl-phenyl}-6,6-dimethyl-6,7-dihydro- 5H-
cyclopentaf clpvridazine,
(18R,8RS)-5-(2,5-Dichloro-phenyl)-3,4-diaza-tricyclo[6.2.1 O andeca-2(73,3,5-
triene;
(18R,8RS)-5-(2,3-Dimethyi-phenyl)-3.4-diaza-tricyclo[6.2. 1.0°7} undeca-2(7),3,5-
trienc;
3-(2,5-Dichloro-phenyl)-6,6-dimethyl-6,7-dihydro-5H-cyclopentaj ¢} pyridazine;
3-(2,3-Dimethyl-phenyl}-6,6-dimethyl-6,7-dihydro-SH-cyclopental ¢ pyridazine;
(1SR,8RS)-5-(2,4-Dichloro-phenyl)-3,4-diaza-tricycio[ 6.2.1.07 fundeca-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-

{riene;
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(1SR,8RS)-5-[I-(4-Fluoro-phenyl)-5-trifluoromethyl-IH-pyrazol-4-yl]
-3,4-diaza- tricyclo[ 6.2.1.02'7] undeca-2,4,6-triene; 10
(1SR,8RS)-5-(4-Fluoro-2-trifluoromethyl-phenyl)-3,4-diaza- tricyelo[

W81 2007(823%}lundeca-2,4,6-triene; 3-(4-Fluoro-2-trifluoromettiyidsiemy)os3sss

-5,6,7,8,9,10-hexahydro- cyclooctdf't] pyridazine;
(1S,8R)-5-(4-Fluoro-2-trifluoromethyl-phenyl)-1,11,11-trimet 7yI -3,4-diaza-
15 tricy/ SRR £-02: - bivaedal Plcavicrediaza- tricyclo[6.2.1.0° Jundeca-2(7),3.,5-
3-(4-Hyete-2-trifluoromethyl-phenyl)-6,7,8,9-tetrahydro-5H-

cyclo id zme

VR R rmeil e S Pt A Gl doce
cyclof?éﬁlé”fé]ﬁﬁ‘iﬁé’ﬂ?\e 20 16. Compounds according to any one of
claimg 13;311\55865&%9d)ﬁﬁr8 (1,8 8RheBrilyciopropytdyvaibib L inAendeca-
3,4-dig @S 6 2.1.027] u ndeca- 2(7),3,5-triene;

(1SR,8 %rS (2- Trlfluoromethyl phen I? -3,4-diaza- trlcyeloi[] .2.1.02'7lunde
ok 2($Pgigomgﬁéc% ing to any one of ¢
3-(2-Trifiuoromethyl-phenyl)-5,6,7,8,9,10-hexahydro-cyclooeta[c]pyridazin
e; (19§F@@@S%@{E—@"ﬁmﬂﬁhzlﬁiﬂ@r@mﬁhﬁthﬂ@m&hﬁ-—@ﬁw&my})~3,4*diaza—
ticycloiad (021 (F ideear2(7) 3 Sukigne: (1

S,8R) cyclo iaza-

s b U SRS

(1S, 8RRBUCHiopPch 1 Bindedar Xrarhatiepe3, 4-diaza-tricyelo[6.2.1.02'7]
undecaSE8-1NeNeTAABMHHA- 5-(1-phenyi-S-trifluoromethyl- 1H-pyrazol-4-yl)-3 4-

S,8R) d1 11%%6 gl.?]@%ﬂf'#% énflug&g@?hyl cgclopropyl) -3,4-diaza-

tricyclo ndeca
3-(4-FiES BB it brrmeHyiSheksyL 63 6-dinretimelorsdiflydrdus ieca-2,4.6-
cyclopeisiia/c]pyridazine and (lR 8S)-5-Cyclopropyl-1, 11, 1.1-trimethyl-3,

A-di I6 g 17, AG
acclt?rZ r$g;é%¥n%o[one%r oj?géum ?ﬁ‘g—mﬂerié?nmgal onf o%zr?d% Fslgﬁ{
5- Cycmﬁrﬁﬁw - ﬂa@lﬁmm@mg 04 hil&%r?e%t@[@@l .02,7]

aims 1 to 14 selected

~ undec@$24R);3;82-Chioro-phenyl)-1,11,11-trimethyl- 3,4-diaza- tricyclof6.2.1.0% Jundeca-

25

30

24.6-triene;

(18,8R)-5-(2-Fluoro-phenyl)-1,11,1 I-trimethyl-3,4-diaza-tricyclo 6.2.1.0° Jundeca-
24,6-triens;

{(18,8R)- L,11,11-Trimethyi-5-(1-phenyi-5-propyl- 1H-pyrazol-4-y1)-3.4-
diazatricyelo{6.2.1.0% Jundeca-2(7),3,5-triene;

{15,8R)-5-[ 1-{4-Chioro-phenyl}-cyclopropyl}-1,11,11-trimethyl- 3 4-diaza-

tricyclof 6.2.1.0% Jundeca-2.4,6-triene;
(18,8R)-5-[1-(4-Chioro-phenyl)-cyclobutyll-1,11,11-trimethyl- 3 4-diaza-

tricyclof 6.2. 1.0*Jundeca-2,4.6-triene;
3-[1-{4-Chloro-phenyl)-cyciopropyi]-5,6,7,8-tetrah ydro-cinnoline;
3-[1-(4-Chloro-phenyl)-cyclobutyl]-5,6,7,8-tetrahydro-cinnoline;
3-(2-Trifluoromethyi-phenyl)-6,7,8 9-tetrah vdro-SH-cycloheptal ¢} pyridazine;
3-{1-(4-Chioro-phenyl)- 5-trifluoromethyl- 1 H-pyrazol-4-y1]-6,7,8,9-tetrah ydro-5H-
cycloheptaj cjpyridazine;
3-(5-Fluoro-2-trifluoromethyl-phenyl)-6,7.8,9-tetrah ydro- 5H-

cycloheptaf cipyridazine;
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triene. 18. A process for the preparation of a compound according to any
one of claims | to 17 comprising the reaction of a compound according to
formulaR32 4 R ~Cbf RCO 0 fly) with hydrazine; wherein R' to R4 are

whafpeehE3in claim 1. 19. Compounds according to any onBGHERaNeT6E1883

17 for use as therapeutically activé®%substance. 20. Compounds according
to any one of claims 1 to 17 for the preparation of medicaments for the
proph{ABAR) dha wtierspnyof Aihebsemarhitt 4réisausiudyl Sidditidra deca-

associated with-the enzyme | | beta- hydroxysteroid dehydrogenase 1. 21.

A. phay gsition, comprisi ompound in accasdance
it S R AT 0 s
use o?éb%fé&ﬁ‘ﬁd according to any one of claims | to 17 for the
prepapation: Bhsraaieaments r jaey maimle@{aﬁp@lr@r@@mmé[@ 8lridazine;

e en ol sl it SRl e A e
23. T t

he use of a compound acc 0 ‘ahy one of claims 1 to 17 for the
prepafi BWBWHHHFE%P@%S for the treatment and prophyIaX|s of diabetes

Type (1 SBAESeoMPOUAR aocpheiiig 16 aiyrermdtiaims hitndol,AM1en 4-diaza-

manu{gg;,w(ﬁgﬁ%pvﬂ;ggegg f}f@cﬁ%ﬁ& of claim 18.
(1SR,8RS)-5-(4-Fluoro-2-trifluoromethyl-phenyl)-3,4-diaza-
tricyclo[6.2.1,0° Jundeca-2.4,6-triene;
3-(4-Fluoro-2-trifluoromethyl-phenyl)-5,6,7,8,9,10-hexah vdro-
cyclooctafcipyridazine;
(18,8R}-5-(4-Fluoro-2-trifluoromethyl-phenyl)-1,11,11-trimethyl-3,4-diaza-
tricyclo[6.2.1.07 Jundeca-2.4,6-triene;
3-(4-Fluoro-2-trifluoromethyl-phenyl)-6,7.8,9-tetrahydro-5H-
cycloheptaclpyridazine; and
3-(1-Methyl-5-trifluoromethyi- 1H-pyrazol-4-y1)-6,7,8,9-tetrah ydro-5H-
cycloheptalclpyridazine.

16. Compounds according to any one of claims 1 to 15 selected from
(1S.8R)-5-Cyclopropyl-1,11.11-trimethyl-3,4-diaza-tricyclof 6.2. 1.0% "fundeca-
2(7).3,5-triene;

(1SR,8RS)-5-(2-Trifluoromethyl-phenyl)-3,4-diaza-tricyelo[ 6.2.1.0% Jundeca-
2(7),3,5-triene;

3-(Z-Triflnoromethyl-phenyl)-5,6,7.8,9,10-hexahydro-cyclooctal c] pyridazine;

{1SR,8RS)-5-(5-Chloro-2-trifiuoromethyl-phenyl}-3.4-diaza-
tricyclo[6.2.1.0% Jundeca-2(7),3,5-triene:

{18,8R)-1,11,11-Trimethyl-5-( 1 -methyl-cyclopropyli-3,4-diaza-
tricyclo[6.2.1.0° Tundeca-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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(1S,8R)-1.11,11-Trimethyl-5-(i-trifluoromethyl-cyclopropyl)-3,4-diaza-
tricyclo]6.2.1.0* jundeca-2,4,6-triene;

3-(4-Fluoro-2-trifluoromethyi-phenyl)-6,6-dimethyl-6, 7-dihydro-5H-
cvelopentaje]pyridazine and

(IR,8S}-5-Cyclopropyl-1, 11, 1i-trimethyi-3, 4-diaza-tricyclo [6.2.1.07"] undcea
~2(7}, 3, S-triene.

A compound according any one of claims 1 to 16, wherein said compound 1s (15,8R}-
S-Cyclopropyl-1, 11, 11-rimethyl-3, 4-diaza-tricyclof6.2.1.02,7] undeca-2(7).3.5-
triene.

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

comprising the reaction of a compound according to formula

R3

R%\Cb’/l\W R4
i

RVC::O ©
gy

with hvdrazine; wherein R to R are defined as in claim 1.

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

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

disorders associated with the enzyme 1 1beta-hyvdroxysteroid dehydrogenasel.

A pharmaceutical composition comprising a compound in accordance with any one ot
claims 1 to 17 and a therapeutically inert carrier.

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

medicaments for the treatment and prophylaxis of diabetes Type I1.

A compound according to anyone of claims 1 to 17, when manufactured according

to a process of claim 18.



