5HT2c receptor agonists for the treatnment of diabetes

and obesity The present invention relates to new
‘Wopi2pevoagsspe derivatives, to processes and intePUEwMPI0BH06612

for their preparation, to pharmaceutical conpositions

containing themand to their “Medi cinal use. The active

conpounds of the present invention are useful in

treating obesity and other disorders. The invention is

concerned particularly with conpounds of formula I and

their pharmaceutically acceptable salts and esters (I)

wherein Rl is hydrogen, alkyl, cycloal kyl, hal ogen,

al koxy, cycl oal koxy, al koxyal kyl, cycl oal koxyal kyl,

cycl oal kyl al koxyal kyl , cycl oal kyl al koxy, hydroxyal kyl,

R8-O (N=) CR 6- , al kylsulfanyl or al kyl substituted

wi th hal ogen; R2 is alkyl, cycloal kyl, al koxy,

cycl oal koxy, cycl oal kyl al koxy, hal ogen, hydroxy,

hydr oxyal kyl , al koxyal kyl, cycl oal koxyal kyl ,

cycl oal kyl al koxyal kyl , cycl oal kyl al koxy, al koxyal koxy,

cycl oal KH Eldeesepidriagbnists dorohy slekimxant ofitlleltte SR dvesity

ar al koxyal kyl ; R3 is hydrogen, alkyl, cycloal kyl,

hydr oxyal kyl , al koxyal kyl, cydal koxyal kyl or

R7-O N=CH ; W/ 20. 04 . 04R4 is hydrogen or alkyl; RS

is alkyl; R6 is hydrogen or alkyl; R7 is hydrogen,

al kyhe presenyinvsatingy relatatitorgw pperpdne éemvatla(bkw porcesses and
b e R L B A Ao PR} il them and
ta e nadienal useli Themetive mmnndS%ﬁlmw@dmvgmtl@l aeijusgul in

tﬁgﬂé%d%@g &ﬁgﬁﬂgqgaﬁdggbsupplenented by therapeutic
products (S. Parker, "(Qbesity: Trends and Treatnents"”

Scri
ﬁe invention is concerned particularly with compounds of formula I and their

pharmaceutically acceptable salts and esters

wherein

R is hydrogen, alkyl, cycloalkyl, halogen, alkoxy, cycloalkoxy, alkoxyalkyl,
cycloalkoxyalkyl, cycloalkylalkoxyalkyl, cycloalkylalkoxy, hydroxyalkyl,
R®-0-(N=)CR"-, alkylsulfanyl or alkyl substituted with halogen;

R is alkyl, cycloalkyl, alkoxy, cycloalkoxy, cycloalkylalkoxy, halogen, hydroxy,
hydroxyalkyl, alkoxyalkyl, cycloalkoxyalkyl, cycloalkylalkoxyalkyl, cycloalkylalkoxy,
alkoxyalkoxy, cycloalkylalkoxyalkyl, hydroxyalkoxy, alkyl-SO,~ or aralkoxyalkyl;

R is hydrogen, alkyl, cycloalkyl, hydroxyalkyl, alkoxyalkyl, cyclalkoxyalkyl
or R’-O-N=CH-;

Wb/20.04.04



Reports, PJB Publications Ltd, 1996). Wuether soneone
is classified as overwei ght or obese is generally

wdeb@rovgaed on the basis of their body nmass i nHEX/EP2004/006612
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(BM), which is calculated by diyviding body weight

(kg) by height squared (nR). Thus, the units of BM
aReﬁ%g&&%eﬁegdkwgiS possi ble to cal culate the BM
range associated with minimumnortality in each decade

.ofslife, Overweight is defined as a BM in the range

2B 1865/ n2, and obesity as a BM greater than 30
kg/ n2. There are problens with this definition in that

iR6QQl§n@@ﬁoigkg5into account the proportion of body
mass that is nuscle in relation to fat (adipose

tigsuye). To account for_ this, obesity can also be
d%f?ﬁ%é“@ﬁ*t ?BBQFgmﬁWhBBQy fat content: greater than
25% and 30%in males and fenal es, respectively. As the

BM isihpdrogas.edkyl beerldatkygn i ncreased risk of death from
a variety of causes that is independent of other risk

f act . The nost.c n, di..seases with obesjt e )
car di BUALRTRAPRRisEd LT PRE Ft, FarFS PTG iels S 7 environmental
dfaatoed @swiiiclh gsittadithgol avigheldsd hethddy ef dipimdridadkercise need to be

di abet es all bl adder .dis e articularly c er » o
ek e PediRRabT S 1 T Re Bt L et Frnens”, Serp
eRepors, RiRsilicatehsditd o996 body wei ght can correspond

to a significant reduction in the risk of devel opi ng

coronary heart disease. Conpounds marketed as

ahLi - Dibethict yo%g?mis clagifledde o@’rkvieifghﬁérb(@éa\lk @_&Lefx?]ly?d&ermined on the

I but r.am.ne. | st at | e. | IpblItor)..1.nhi bits .

P B o dmene el R haPReh b sR ey sk SR emogh weieht (ke) by
i ]_ilﬁglﬁefqgﬂe@fmﬁm p{]msmg un{t$ Ef)BME al_‘egelgﬁh? med iy hﬁj’dﬁi‘_ﬁ&&% calculate the

S -e ect s. ... QS .dl arr hea, .Sl butr.a n . e . .

S e e il Pt 85 REPr s e SEifF b Q8 erweight s
bilefaddps eBMIlriﬁ thethnpe23-80 ll(c@/tnez mh slausity @fd’ Blfxlm gfeateFlilgan 30 kg/m’.

S, otonin easer/re take .Inhibitors e ram ne

B R Frob i LR it kst et TS it S on gt the

r pR@bitech fbodeetisadat BagudchtiakeatattoradindipeisghidsueN &fo #count for

rol onged per.io eagter.than 6 nt.hs) ., However,
Dl SRt 800 Lo ol LU i piteh greater than 25% and
P3®k lifrhiadss iné Yeralel e eespéctielar t val ve abnormalities :
associ ated with their use. There is therefore a need
for the devel opnent of a safer anti-obesity agent.

As the BMI increases there is an increased risk of death from a variety of causes that

" isindependent of other risk factors. The most common diseases with obesity are

cardiovascular disease (particularly hypertension), diabetes (obesity aggravates the
development of diabetes), gall bladder disease (particularly cancer) and diseases of
reproduction. Research has shown that even a modest reduction in body weight can

correspond to a significant reduction in the risk of developing coronary heart disease.

Compounds marketed as anti-obesity agents include Orlistat (XENICAL®) and
Sibutramine. Orlistat (a lipase inhibitor) inhibits fat absorption directly and tends to
produce a high incidence of unpleasant (though relatively harmLess) side-effects such as
diarrhea. Sibutramine (a mixed 5-HT/noradrenaline reuptake inhibitor) can increase
blood pressure and heart rate in some patients. The serotonin releaser/reuptake inhibitors

fenfluramine (Pondimin”) and dexfenfluramine (Redux™) have been reported to decrease



It is an object of this invention to provide

sel ective, directly acting 5HT2 receptor |igands for
wagesioogsher apy and particularly for use as PCT/EP2004/006612

anti-obesity agents. It is a fur%her object of this

invention to provide directly acting |igands sel ective

D K2 t f
f qg)e?rgm;‘gg%?x ?(Ne W%fpgsl%ﬁgf‘ef éeiiogﬁg{ea% ggqnt @months) However,
a@)@ﬂt Brodur,ts W@reiwfthdztahmrafmb yepotts of pleliSndrip ¢ Eidbh R heart valve

P51 SRS S0 Bt € LSS topment ot

|ﬁa®heﬁap ﬂﬂmdggﬂrtlcularly for use as anti-obesity

agents. The conpounds of forrmula (I) are useful in the
treatment and/ or prevention of disorders involving

el evatldd apbbpneofths davegtion os provi]ﬁrsfa]leetﬁi,ieadﬁétﬂ@‘laa@? §I$T, receptor

I non-i nsul i.n de
mf'i %ﬂc&slfgr &Jerf1§ Ll% ﬁ])gﬂ%%&mulalr}ypfgr fise s anfzqhesify %@B‘@n Sfelﬁ?. further
d |0hbeit efshisehventios t¢ pf@@&debdlemdy Aot lighﬂldswelectlve for 5-HT,5 and/or 5-
| at d t i abet es
ROl A AR L AL A0S SR TRIES e 1
10 r éhrsherdbjeot oft thisahvkntion .to Phevidosirotive Elr@cfﬂyfaeﬁﬂyBQ-ITzlc)receptor

?F]garﬁis qﬁre %eﬁ)lﬁl‘i %%%?‘%Pf&%gﬁ?ﬁlg@} fpﬁgge{,]lg rt]egr AR art1cuqar1y for use as

andiimbeptymgemisi on of di abetic conplications; and in

the treatnment of insulin dependence. The invention is

of particular use in the treatnent or prevention of

di abetes nellitus (|nclud|ng Type or non-insulin
dependépeompairdsed forshula (1) orq nee the'fl;ﬁpenttnt@nd,{qn@udviention of

d , .

15 Gﬁ@%ﬁ?v@'vﬁ%?}leﬁ?tgd disg{gg)tﬁ%céd) MS ﬁ%@% cglrl%eltesﬁ%elhtus
ekt T G S e Pttt ol BV Bype L or
pnmhmaepmdem cﬂl@lbbt&rtﬁalmﬁf{ﬂBBM)hﬁldlb‘ﬁ)eQﬁ FARRAURHRDn-related
S0 oL S LTHP oL i S BTy SRS UG § e e
e kesteroediugs) 'ﬁhmmp@mds gif frosdg (Iparetalsoudsefiul in thh ereaienane and/or

20 Pije{vgﬁtl&h{) EGe @2 cabln PR [ HEESrdafiY ’E\éhﬁﬂ)rtpreventlon of

evated pl asnma and especl a
We?ﬂmk’.#caap%f@ P@I‘é (23 emﬁememt@f mséhflatiﬁtﬁnélfla@rra bl ood
glucose Di abetes is a disease in which a patient's
abi | i The tnyexidon isalf patticols @sd i@vké seatrmehbodpriesention of diabetes mellitus

(including Type II or non-insulin dependent diabetes mellitus (NI]jDM); Typelor
insulin dependent diabetes mellitus (IDDM); and Type III or malnutrition-related
25 diabetes), and particularly in the treatment or prevention of Type II diabetes.

The present invention encompasses the use of compounds according to formula I
for the acute and/or chronic treatment and/or prevention of disorders involving elevated
plasma blood glucose, particularly the acute and/or chronic treatment of disorders
involving elevated plasma blood glucose, and especially acute treatment of disorders

30  involving elevated plasma blood glucose.

. Diabetes is a disease in which a patient’s ability to control glucose levels in blood is
impaired, because the ability to respond properly to the action of insulin has been partially
lost. In type IT diabetes, often referred to as non-insulin dependent diabetes mellitus

35 (NIDDM), which afﬂjcts 80-90% of all diabetic patients in developed countries, the Islets

of Langerhans in the pancreas still produce insulin. However, the target organs, mainly



i npai red, because the ability to respond properly to
the action of insulin has been partially lost. In type

wohowddioatsab es, often referred to as non-i nsul i NPCT/EP2004/006612
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dependent di abetes nellitus (NNDDM, which afflicts
80-90% of all diabetic patients 41 devel oped

T B e o
mélierhodineeuipensakes v pradutigghiposeally kightevelexhinilin. &n the later stages of
DEEY AUAC hERERL A GorRINUL AR A B bl lead MR

y conpensat €s by produci ng nor ma
of |nsuI|n In the | ater stgges of the dlsease
howev &Prrephfist line tsestment fon disbeteeaenszaliyirvalves pdenrtiaseef 2 diet low in

efhang tofluQBse A taRid ¢ Lﬂ:&texlaﬂc[be 6 R&eARBIpliRhcetaABehERerate and as

T e
orgtior ming beanes necaysae rAapnaisicg aswtches off di"&@&lﬁs recently been
rﬁ%cﬁl;?@ﬁrat ferséﬁ}t{}g g%ltlgﬂtg {b tﬁ]%f% %%V 1%§I{Hn sqﬁjg %énsﬁlz%rs thereby

ureas or cones necC
pFORT tgqg@oq@ghl@qsaggd tniglmenés letels ta eerard, ayldbbwbohshmg, or at least
| Ridueiiycad r&cﬁﬁ'ﬂenfeﬁ§ ﬁﬁ‘%k&ge%@upﬁltsblﬁ{‘ 1§ 08182 AdRE1(Resd TM) an

insulin inpgensitize t hereb revertlng
g F‘?ﬁ&%’éaélog ‘falnfi@T ykgé?%tol té@ ghiszolidinedionst (TZnkclesh GEPPARY -agonists
abnd steithg ﬁrsOfep@ésehﬁﬁﬁés of elskicthse gp foked foe Mmﬁtrﬁ&{t in several

re)écgl,lglg gs{" 3?%5%2 &Hgn aﬂ%s gg‘{veﬁ% 27z o f{amt ciet eﬁ%ct)s 1ncTud1ng rare but severe
t hveaZzotirigh (aesicorvdgth I(l“d’ﬁin)zombhssd dicreReRedigosiglstis hantns. Therefore,

WEEV@ Helﬂ‘ér gﬂd' 1§1er e@ﬁéa%ﬁ)%@ td%\ge \f&lsthg ftreBQﬁenQ lo?é%d?t@&ﬁﬁ@cﬁvmg

treatnent In

c m%&lﬁﬁéma»mﬁmwé%r y 5UIP & ar isgony @eedsrr Resest jradieLptonigled

r é‘h&Tﬁw ttha Q¥&IoRishi YEFPARX hid PFAR?%O%R@%S&M fnhtompounds with enhanced
Itazone

and i.ncreased i n hunman
LB PRl Dt S RuRC T e Pt OB i thgpormalization
t bégltwcsa{ amlnhmdi"n leodd{Kdlensnd Wahlivitegddmpkicgihy®etabal 993; 4: 291-

di
085 AL 08 PN S AT o5t PERRhngt ol
mmmﬁowréb @i the pressohisyemiden mnthe usedh anefBehcidme dayggs foi %e treatment and
pﬁfe@@ﬂtic?ﬁ of diabefes, ﬁ!rﬁ&hl?t‘l‘y SIRIRMRAL H&ﬂeﬂda{t‘?ﬁwe@es ehdIBes.

onh top of .the normal i zat'i on of gl ucose-

insulin-levels (Keller andWahli: Trends Endocrln

Met ab. 1993; 4 291 296, Macdonal d and Lane: Current

Bi ol ogy , Vol 1 (1995)),. ,The novel conpounds,

of th ‘iS’FQ%%ﬁ‘i‘t {Or“otﬁ € peam Lsaéan%%r 1BfepPbaRatignssignifies a

détbkgghtf-&i’aui dﬁﬂx&ﬂi@éﬂfﬂhﬁh e PRI PRIt | @Ns efrbeh akRhE Breferably a

parafﬁg}?t% ranchec[ cl[;zgxq aikyf gurlolug Mggxplez(ggr%%ngltoa}gse tE)ecgmples of straight-chain
and branched C,-Cy alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-
butyl, the isomeric pentyls, the isomeric hexyls, the isomeric heptyls and the isomeric
octyls, preferably methyl, ethyl, propyl and 1sopropyl Partlcularly preferred are methyl

and ethyl.

The term "cycloalkyl", alone or in combination, signifies a cycloalkyl ring with 3 to 8
carbon atoms and preferably a cycloalkyl ring with 3 to 6 carbon atoms. Exampies of C5-Cg
cycloalkyl are cyclopropyl, methyl-cyclopropyl, dimethylcyclopropyl, cyclobutyl, methyl-
cyclobutyl, cyclopentyl, methyl-cyclopentyl, cyclohexyl, methylcyclohexyl, dimethyl-
cyclohexyl, cycloheptyl and cyclooctyl, preferably cyclopropyl and cyclopentyl and
particularly cyclopropyl. |



In the present description the term™"alkyl", alone or
in conbination, signifies a straight-chain or

wonersooesds chai n al kyl group with 1 to 8 car bonrPar/@mre004/006612
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preferably a straight or branched-chain alkyl group
with 1-4 carbon atons. Exanpléé'bf strai ght-chain and

b P - ,

or opd i B alepyh aoBE eI CPRUBIR SETEEd bGP ot fsormela alo-

h'OiQitWﬁhliéh mg Iﬂ%ﬂhﬂ Slkyt"NRs :t}i:‘eQifeﬁb?hhgxw signifibnce,s00tessd methoxy, -
ptyls an e isoneri ¢ oct referably ne I

SR S BROYT SRIch Qg o By PEE e By oy SRL(Hptosy

REeriBlyMidthancarRl didxy, The term "cycl oal kyl ", al one or

in conbination, signifies a cycloalkyl ring with 3 to

o6 1B8/BBH B IBArH Gan b bShe i g u bl teforme
CYAbARY1ADYin, whih thelternt Yytloplipld yihs theippeviduslyyrednoygnifispinge.
cyc:obutyli nethylcyclobutyl, cycl opentyl, nmethyl -

cyc entyl, C XY net.hyl cycl oh .

o et TRty RS Aot Pt B g ot rowp o
@&@ﬁ@[s@lbcﬁaﬁln@&,ahhﬁ@éiﬁwﬂe onseveray hydrpgat atbmaymteferably one hydrogen atom
artic pyl . Th " .

R B R o By s bRy Pt and >

dylpdxyet®yl.i n which the term "al kyl "has the previously

gi ven significance, such as nethoxy, ethoxy5n-propoxy,

I SOPrL.QPOXY, A= hut.o ' t " - . ..
R
gfglﬁﬂ) %fkﬂé?ﬁgsl}r gfﬂiﬁewhEIe}ﬂDITer‘ltséwml hpdrogen ghoinfsi prefegably one to
cycl oa
T g Sioa Tate "Rl R e ed By BBl ESnblte of Bl eroups
taeé thiffutyometyl ki Sroethllp pentefludrnetbprapidriaichlorgmethyl. Preferred

\?ﬁljfg%Hﬁ %{S)erfg\ggsﬁlg%lg}@gg%ﬂ ﬁhffl Sorgxrngﬁl %Hlsd! t¥iﬂ(agf | cetﬁ‘él[ Particularly

ydrogen atons, preferably one
géfeﬁ@ahk fimoikasy] hebdifluepinagky. by a hydroxyl group.
anpl es are hydroxynet hyl, hydroxyethyl and 2-
hydroxyethyt. The 5ern1"alky| substituted with
hal ogBie'ternal“carbomyl” tafere mbieapiod the fgirgﬂhaﬁcgb an al kyl
group as pr§V|qust defined, wherein_one or several .
hydr GBertean Sans]', adped erinlspynbinasioposigifiee Hwﬁ@ré}wgwwow which
R(%choar{a‘klg ?ﬁai?%ﬁr?eio%e@%&gsﬁl?ﬂentﬂsaéaeﬂ Elep SXRABY 88ec®dd from alkyl, alkoxy,
halogen, carboxy, a]ﬁioxycarbonyl, aminocarbonyl, hydroxy, amino, nitro and the like,
such as phenyl, p-tolyl, 4-methoxyphenyl, 4-tert-butoxyphenyl, 4-fluorophenyl, 2-
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 4-hydroxyphenyl, 1-naphthyl and 2-

naphthyl. Preferred is phenyl.

The term "aralkyl", alone or in combination, signifies an alkyl or cycloalkyl group,
preferably an alkyl group as previously defined in which one or several, preferably one

hydrogen atom has been replaced by an aryl group as defined before. Preferred is benzyl.

The term "aralkoxy", alone or in combination, signifies a group of the formula

aralkyl-O- in which the term "aralkyl" has the previously given significance.

The term "amino", alone or in combination, signifies a primary, secondary or
tertiary amino group bonded via the nitrogen atom, with the secondary amino group
carrying an alkyl or cycloalkyl substituent and the tertiary amino group carrying two
similar or different alkyl or cycloalkyl substituents or the two nitrogen substituents



are trifluoronethyl, trifluoroethyl, pentafluoroethyl
and trichloronethyl. Preferred exanples are

waounsfooesas or net hyl , di fl uoronet hyl and trifl uopPomEPbk/006612
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Particularly preferred is fluoromethyl and
difluoronethyl The term' carbod% " refers to a group

The te alone
e}&hegl %Iﬁng %Fﬁ’.ﬁﬁ%&s aforpﬁ%ﬂ’y & oNﬁ% FHhHgming 6§1pﬂammo,
\Aﬂlméthdpmlmghéth;ldmmdl a‘ﬁeﬂm%d ]gH Iﬁlhlbﬁzﬁo&&lﬁﬁl ELI Y€ B{2olidin-1-yl or
each ..ndependent sel.ect rom al ky oxy
R pER B BEksre g s lprming i diedhbsni and particularty
hpdfrexyamaid.no, nitro and the i ke, such as phenyl,
p-tolyl, 4- nethoxyphenyl 4-tert - but oxy rhenyl

4-f hi en .,chl or apheny

4- chl g‘?lg g gllalog ﬁgg;}ﬁlﬁ él chlo_flq;?gmsf oamghrze and preferably
népbititeg IchloPinefoe br @dinesnp bartidularTHkiotiae ahd akiatiky!

alone or in conbination, signifies an al kyl or

] Kyl .
ot cvi ahetyrierthm R gt oo el ® Thobeey

one hydrogen aton1has been replaced by an aryl group
as d e%hﬂ trdrbafaoncg, alPnebdeinredbisativangyhifiesth e ONegrioup.
"aralkoxy , alone or i n conbi nati on, S|gn|f|es a group

of t hEe ,a%ne' ?n-}A@xﬁlg}xnan?n,t & ﬂgtes I%ll'r;n% kyﬂg- group,

has t eV|ous iven signl ficance
" WhErss? 2 hbﬁ@h@das efooarbi nation, signifies a primary,
secondary or tertiary amno group bonded via the

11 OB by SESOAIRLNTUER SR LI i
ahiolrgict @ﬁf@@tlqusw nomuss of the freobasds 61 %eeeemdsaivh;ch apg not

CY{ARA Zlor 8&@%&& Hﬁ&‘ésﬁalﬁ% 'lt}f%?‘saﬁsv\ﬁe @dﬁl{e‘a%ﬁl 1noa%aﬁuc acids such as

substi tu
f Bydreshlayit acid, lmdzobmguh glidyrsitiaric etn&yh‘am amsﬂ, phosphorlc acid and the

dl@hg@f%%ﬂffmdr VT 4 cﬂn]aﬁ]c? ciriﬁctﬂlds ?\Ségﬁs %E%r’]cgcl aCIedt’ g?c?pmmc acid,
pgl§¢cé1catb1d,« pmeacu pmétcrayidam it n@hl@tlhyctidmuncinmmtid fumaric

pQ&& ' ?H %?fd 9:5&1@5&1 zBﬁ aci -ﬁhénh%m atcﬂfgl L‘rpa%gghc acid. énethanesulfomc

uori ne, chl'orine romne of
pacecﬂ,@t}a@eylﬂfomc acid, p- ~toluenesulfonic acid, salicylic acid, N-acetylcystem and the

like. In addition these salts may be prepared from addition of an inorganic base or an
organic base to the free acid. Salts derived from an inorganic base include, but are not
limited to, the sodium, potassium, lithium, ammonium, calcium, magnesium salts énd the
like. Salts derived from organic bases iﬁclude, but are not limited to salts of primary,
secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as isopropylamine,
trimethylamine, diethylamine, triethylamine, tripropylamine, ethanolamine, lysine,
arginine, N-ethylpiperidine, piperidine, polymine resins and the like, The compound of

formula I can also be present in the form of zwitterions.

The invention expressly includes pharmaceutically usable solvates of compounds
according to formula I. The compounds of formula I can be solvated, e.g. hydrated. The
solvation can be effected in the course of the manufacturing process or can take place, e.g.
as a consequence of hygroscopic properties of an initially anhydrous compound of
formula I (hydration). The term pharmaceutically acceptable salts also includes

pharmaceutically usable solvates.



fluorine, chlorine or brom ne and particularly
fluorine and chlorine. The term "carboxy", alone or in

woaodsionedsp on, signifies a -COOH group. . The teCWEP2004/006612
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"cyano", alone or in conbinati on,_ signifies a - CN

group. The term "al kyl sul fanyl",” al one or in

conbi Rat.l ianifi yl-S- ;
Corn TRt L5 0 ALy AL Ll et 0
aowypealetivatised atsfunctafat groups toweeids detivatives whichatadapable of

t ' ' i Nd..pr eperiq f.the .
£ PR RURRIR ] Rl LRSS Y, BRBRbICESE flch Eipounds include
ophptidlegivillyeccaptids arabunetabdlwlly kbils esteral efivatines, swl s

[ ' i S hydrochl ori id h rom s

L ARAAIEREL 88 ARy B0 I DERGO LS o BT Srom IR, Additionaly,
t hey phjsologically ecepiapldapiivalehtsaitioe comphunas df gxmgwldn fermula (I),

ac. e 0 ; ol i

° Sl S0 AT 1B ShrbLARIOL EorBBetr bR e parent
acomposubsaif geweraldbrnull (Hen ivivoaare avithimtheascome @fdhd invention.

citric acid, benzoic acid, cinnamc acid, nmandelic

aci d, Iﬁrﬁato?éa{i‘?qéi}' lf oni ﬁl&’?&%‘gﬁ 9@9??%}%2@% {;f&in?po%%idg according to formula

p-t ol Uenesul foni ¢ acl ‘
NI ewebe¢steyiftedi Theaalldyl eheé atalliybestdrs amcetamples of frétwblesatetss The methyl,

atyD BrAhERRLA fud B EEES b O Bl IR R ILELIPRE Bl esers are
amspeniellgarfarrddaBertharckudples biphaamecauticallyi uskble dsters,ar¢ ¢ranpounds of
RS 1 DR Ry s RS Bt BLEhE of quch eters are
ofgarit abdstespropvinattebutyate, asobutypite,| vialerate.? - methyltiutprats isovalerate
g%ﬁ'ﬁr Nld%zl%%%glgimgacte?a[ag Pﬁ&&&&%s&r?ﬁe%@ tesaﬂaﬁ\tl,Nt—Ut ed

mnes in naturally occurring substitut’ed
adimebylaoymdaicetai nes and basic i on exchange resins,
such as isopropyl am ne, trimethylam ne, diethylam ne,

triet i i . ) i
L L P L BERILBRL o SLEABLATAG, LN 88 o o

resins and the |ike, The conpound of formula | can
al so Bhe paresdipesd inhibifer’t isfass ofcompornds whish arqeapable of inhibiting the
| QUG 5 £ S=dnip]L Bk REARE BPises Fbl ¥ bbAistat and
so}lvat' es{bgsggg%npourpc}sgaccofrgil I%gl to {f;oyr?ufa. I ..X#ﬂg . o an_ _
c bippetimasdeserifiasimii-& Raterd N &,58808hare potent gnhibijerroftipases. Lipstatin
The, I?ﬁhya@?fo(aﬂcf:@f }nﬁﬁobqglfo?%hﬁ dndl Brifsh i CRAMESE1QF a'h?@rogenation of
manut act uri ng process or an t ake ace, e.g.
lipstatin. Other lipase inhibitors include a class of compound commonly referred to as
panclicins. Panclicins are analogues of orlistat (Mutoh et al, 1994). The term “lipase
inhibitor” refers also to polymer bound lipase inhibitors for example described in
International Patent Application W(099/34786 (Geltex Pharmaceuticals Inc.). These
polymers are characterized in that they have been substituted with one or more groups
that inhibit lipases. The term “lipase inhibitor” also comprises pharmaceutically acceptable

salts of these compounds. The term “lipase inhibitor” preferably refers to orlistat.

Orlistat is a known compound useful for the control or prevention of obesity and
hyperlipidemia. See, U.S. Patent No. 4,598,089, issued July 1, 1986, which also discloses
procensses for making orlistat and U.S. Patent No. 6,004,996, which discloses appropriate
pharmaceutical compositions. Further suitable pharmaceutical compositions are described
for example in International Patent Applications WO 00/09122 and WO 00/09123.



as a consequence of hygroscopic properties of an
initially anhydrous conpound of fornmula | (hydration).

woheostoeesay phar naceuti cal | y accept abl e sal ts al BOT/EP2004/006612 -
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i ncl udes phar maceutical ly usabl g,

sol vat es. "Pharmaceuti cal |l y acceptabl e esters” neans
tg;ﬂ%i{;ca%@&?esqgr &t%%?%ﬁ%at %rmkl?sta(t a):e 5[1?&1 dﬁﬁ in Buropean Patent
dépplicatione Bubligatinn a¥ce. hﬁpﬁéll @9@7@3%9&@&5&@& to

the parent conpounds in vivo. Exanples of such

conpo Hﬂﬁls?a g{ellfg‘gbly %ldﬁg @ldd¥e S GERS %)d Iﬁlg %@9 day in divided doses

met abol 1 ca ter erl vati ves,
v bxipnest tpes restdey. d’reﬂemed\ {8l whereiméitomy 11803@t3@6 sngmebst preferably 360

P h};ﬁgg}e? 3559 &Y. J}X En}ﬁg‘ltt@rr drﬁ‘gl%tére@ F@ll L&b) ec?l rBfﬁferably in divided doses

ol 0qgl C y accep e equl va ents
c bnpou rpd@l@iarlgfeﬂncfaﬂlmﬁbpqndlaa TZHe)subqu:tms pmferddy amebese or overweight

LA A6 Bhab ] £08 5L BES a5 B rGRPRALBLRL, 4 s prferred that

e parent caonpoun gen for
| thelipass 1nahrketqmbte lafminibteredouiphan epoutiong or m@ heurngof i mlgnstlon of a meal

ggé%? @Jrﬁ@x mtiggﬁlgt%ﬁnmlasg fl gﬁo% &éﬁﬁg@%ﬁb% itis

apteferal t tre@mntsbwcanmw tsa yimawivha blea etscnraémﬂy history of

P oLy pay has Foied oo bl UYL B PERRY. e

especi aI I y preferred. Furt her exanpl es
of phar rra@éhstatccan/be @dabmteeeﬁtte hymane ircenmyefiahs! eral compositions, such

f Qg [&ﬂ s, c afé’ggglﬁét?es 0 Y g(e}/atglrcqgaﬁes, é?u}?ﬁ)ns Or suspensions.

est’ erl m ester are formate,

a@é@rapbs Oi)mpm@ meich, capbeysed for tablesh gpytedtablets; dragéesand hard gelatin.
27 !@%&EX lai%tig Béet Sthef ﬁ%\éﬁl a%ﬁ%hgafr%hols like sorbitol, mannitol, maltodextrin,

meth am noacet at e erred esters are acet ate
am:l OtheNﬂllm;t suyfactaintsdike eQChtl@l lamyksulfatee Brij ¥ oekpees8); gisintegrants

[ rﬁ%% ygaqgm%{q??ﬂ glgg'olgfe, QLHIQH%I a?ﬁ&[tféije%el:e‘af %QWrglﬂke povidone,

term Itor ers
\Mqrqspo‘aden@ aq:}gbteenoaad ok ntb salfs ﬁgd thfehk@c tsumblwarnﬁ{;af@wft gelatin

f %5 Fc?rs ??1%1[) ; d&?tq bR, rv@a@&eé ? sQfﬁ? E(ﬁﬁl eElerh&uld polyols and the

pst at in as eSCI‘I
Péuke dﬂomver4ﬂ@931a08®ceatleal perparationf FAThIONGHN pFesEIViREsAsSnLs,

fo r
LT3 S, I S ) gl g s
I |cpl@t1ag iagentQfhagoring ggests, salth fcthatymg ﬁhn@BmQ@C Hr6é$véiga§m(ﬁﬁers, coating

g&%&fh SRR, e c{lr? rﬁeﬁn@ﬁﬂ %H\/ﬁ ;tlf%apeutlcei]ly valuable

clircins are analo eso I st at
19@la1s)tanc$h ghe éwmﬂlamcpmsmay memly bepstssnteddh spitidesage form and may

p% DB ar RO hy) hARSEs LU PIRE ShdrBlacEHRAPLE PIERGHLPE istat is

admmlstered according to the formulatlon shown in the Examples and in U S. Patent No.
6,004,996, respectwely

~ In the nomenclature used in the preéent application the carbon atoms of the

basic ring system of the compounds according to fqrmtla I are numbered as follows:



International Patent Application W»X9/34786 (Celtex
Pharmaceuticals Inc.). These polyners are

wohersaots#pi zed in that they have been substit uret/prRd0d/006612
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15

one or nore groups that inhibi[dj pases. The term
“lipase inhibitor" also conpriseés pharnmaceutically
acceptabl e salts of these conpounds. The term "l i pase
inhibitor" preferably refersRto orlistat. Olistat is
a known conpound usefulRRgr 1%e céntrol or prevention
of obesity and hyperlipid axySee, gd). S. Patent No.
4,598, 089, issued July 1, 1986 whj 4l so di scl oses
processes for making og'i U. S. \Batent No.

6, 004, 996, whi ch di scl oses agpr6ﬁr'at p3) rn?Beutica
conpositions. Further suitable “mageuti ca
conpositions are described for exanple in '

I nternatjonal Patent Applications WO 00/09122 and WO
0whegipR. dtidtied iarhaf-pestien R fivattached torthp Zrratsition, B is attached to

ofy i SE AL hs:l [ g Pat ent Applications
R T S e e D WA At

524,495, Olistat is preferably orally adm nistered

f r om &be dottetbliraindermuay (inarkgil w Hergprrseysa singletay atdonble bond
times per day. Preferred is wherein from 180to 360 ng,

nost preferably 360 ng persday of a |ipase inhibitor

is adm ni stered to a subjgct, preferably in divided

doses two or, parti ar | three tinmes per day. The

subject is preferably a e'gr overwei ght human,

i.e. a human with a bodyl nass i of 25 or greater
Generally, it is pref hat t heN-Lgése i nhi bitor

be adm ni stered wi thin about on two hogw s of

i ngestion of a nmeal containingstat. Cenerally, for
admnistering a |ipase inhibitor as defined-above it

is preferred that treatnment be admi nistered to a hunan
WAecdiafnghy, sémpoehdsadfifdrmtli ) aFeyof@he 0baRi fbuoﬁagf@@mlae (Ia) and (Ib)
obtaine§ a body mass index of 25 or greater. listat

can be adninistq&@d to humans in convention
conposition§, sugh as, tablets, coated gab
and soft g&<qti a | es, emul si ons oR~suS
Exanpl es of c [
coated tabl et dragees anNd hard gelatin
| act ose, oRher QWgariqand Nugdr al cohoR
sorbitol, nmannitol, extrin, or other fillers;
surfactants |ike sogimlauryl sulfate, Brij 96,R%r
Tween 80; disintegrants |ike sodium starch gl ycol ate,
mai ze starch or derjvatives thereof; polymers |

povi done, dés (hﬁ

wherein R! to R are defined as before.

Preferred compounds of formula I are those which are of formula Ib. Particularly

preferred are compounds of formula I which are of formula Ia.

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

active forms can be obtained for example by resolution of the racemates, by asymmetric



crospovi done; talc; stearic acid or its salts and the
like. Suitable carriers for soft gelatin capsules are,

woaoosaxesapl e, vegetable oils, waxes, fats, senPcTmPR@4/006612

and liquid polyols and the |ikeyoMreover, the
pharmaceuti cal preparations can contain preserving

agpithssis Gk HRidet S omtBRIphl 7 EmafR '

a%?ﬁta, enmul si feyi ng grgefr@s,ﬂhg\ﬁeetgln?%g P}&'é“\émfs% LR adsorbens or
c6l8Rtng agents, flavoring agents, salts for varying

t he Ojﬂptic pressure, huffers, coating agents and -
ant i oXPEEHRS ASTRREAFUECHTRANHORd G hsary 3 ¢arbon plem with four different

t bebstineutd. aatdriingab Vet hrS LS IEPERRS-CIMRntioh T &Yh@RSric carbon
may conveni Etb%,bqgﬁres nted in unit dosage forim and

ma I]Béanpl?ee‘flfg AV ahyORBEHBUE  known in t he

phar maceutical art. Preferably, orlistat is

adm npsdfetethrachieildofpoundd bfofilalat witdtein M arbén biden number
Eéa | es andﬁin U. S. Patent No. 6,004, 996,

r §g§% F POPHgWrafiang e nonencl at ure used in the

present application the carbon atons of the basic ring

syst efraférrédae chivglavngpouadcaifdinmga tiz)f ormul a | are
nunbered as follows:2 R5/ 4 (1) wherein Rl is attached

"to the 6-position, R2 is attached to the 7-position,
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R3 is attached to the 8-position and R5 is attached to

the 4-position. The glotted line in formula | (marked

as *) represents a sin xdoubl e bond (1)

Accordi ngly, conpounds ) are of one of

the follow ng formul (Ib)yy_(La) (1b) wherein

Rl to R5 are defined as before.\ Preferred ?npounds of
formula | are those which ar ormul a K&

Particularly preferred are conpounds of formula I

which are of fornmula la. The conpounds of fornula I

c atherimR aforR ‘sew defiredas Prfvet. Foomule fia) eseaanthat the dspmmetric carbon
PLESSPL in the formof opticallypure enantioners,

m Xtures of enantioners such as, for exanple,

racemat es, opticallypure diastereoi soners, m xtures of

di ast er eoi soners, 3

(Ic)

is of the R configuration and R' to R’ are defined as before.

Further preferred compounds of formula (I) are those, wherein C* is of the R

configuration and wherein R®> means alkyl.

Preferred are compounds according to formula I and their pharmaceutically
acceptable salts and esters. Particularly preferred are the compounds according to formula

I and their pharmaceutically acceptable salts. Preferred salts are the hydrochloride salts.

Preferred is a compound according to formula I, wherein R’ is hydrogen, alkyl,
halogen, alkoxy, alkoxyalkyl, cycloalkylalkoxyalkyl, cycloalkylalkoxy, hydroxyalkyl,



di astereoi soneric racemates or m xtures of
di astereoi soneric racemates. The optically active

woaomoesam be obtai ned for exanpl eby resol uti ORCOEPRIE/006612
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racemates, by asymmetricsynthesj.sor asymretric
chr omat ogr aphy (chromat ography Wth a chiral adsorbens

s 2l yant)ss The . term," as ri.c.car. '
L T TR S AL APy profera
Avaratindg of thetftvenlaharelthgw) whéeeial Rigs iohroget, albml, cydoalkylalkoxyalkyl
Q%ﬁ?gptrg@&prbon atom can be of the "R' or "S"
cBnt EHW fon. Preferred are chiral conpounds of
formula (la), wherein the carbon atom nunber 9a has
t he Rimathéi prefeatel emboBireérsof 8¢ raesentinventionde aompdundpccording to

for [ &l e ' f
PRl hEsbio AR AR kbl ERoBOE B BTk Qcfoaliggatlony,
GalkoxyhlRpxy, sydbalkfak&xyabiyt, hgdnoayalkoxya alkyRIOt-o oRBratiosyalkyl.

fi.nad ef or.e, t her, 1)) ~of
B HERa Pyt F  SHP e B R £ VSRR {3 alkoxy, halogen or
cakéiyglloay.i on and wherein R5 neans al kyl. Preferred
are conpounds according to formula | and their

phar r@%ﬁﬂﬂ%r&%éﬁ%?(ggs&ggﬁgkﬂé&é%t ﬁlv@Hgor?ﬁta%ﬁgound according to

Par ti‘cul ar p he conpounds according to

f formmulagl, Whereth Rieihydysigen mbyb byiroayilyl cdkeyelipl @ BaO-N=CH-.
Ppet.er ' . Reef
 BEHEUER0 pER 2 B D B Uil £ RoRin RES IR,
hydr ogen, al kyl, hal ogen, al koxy, al koxyal kyl ,. i
cycl oaFtayheipkefrayed faelthoseywempaikgd ofi fRisyla I, wherein the compound is of
h%%ﬁ§m¥alkyl,R8-C>(hh)CR 6- , al kyl sul fanyl or alkyl
substituted with hal ogen. Particularly preferred

conmpounds of the fornmula | are those, wherein Rl is
hydrogen, al kyl, cycl oal kyl gf koxyal kyl or

hydr oxyal kyl . Anot her ef efred enbodi nent of the

present invention is ccording to formul a

I, wherein R2 is al kyl, en, hydroxy,

al koxyal kyl , cycl oal kyl 4 X% | koxy,
cycloalkylalkoxyalkylfﬁydrowyalk MKyl - SO2- or

ar al koxyal kyl . =5

Y,

(ta)
and, wherein R! to R® are defined as before.

A further preferred aspect of the present invention is a compound according to

formula I, wherein R* is hydrogen.

Other preferred compounds of formula I are those, wherein the compound is of

formula

(Ic)




Particularly preferred is a conmpound of formula I,
wherein R2 is al kyl, al koxy, hal ogen or al koxyal koxy. A

wounodsivess4pr ef erred aspect of the present invenPCOEPR®4/206612
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conmpound according to fornula |, wherein R3 is
hydr ogen, al kyl, hydr oxyal kyl , 'é?koxyal kyl or

e LSt B oL L, B0 RS urion and o

Eirdonaed i edteder ed are those conpounds of fornmula I,
wherein the conpound is of fornmula (la) and, wherein R

to R are defined as befqre.. A further pref.erread,aspect

of t AOFIEEERE sTeFoamAUBH: P%foanefé%p‘gﬁ?{aglaﬁ%? Ao

formula I, wherein Ris hydrogen. O her preferred .
conpeyntsr grifet e @nipamds btmsding whisreiute t WhewimBoisgrdrogen or
is of formula (lIc)wherein the carbon atom Cto which

rethd attached is of the R configuration and RL to RS

are defined as before. Also preferred are conp7o_unds of

f or M@ther preffietd @bmpBhndssofifetrhylh I afethoéeewheresf BT is dpidregen or alkyl,

conpounds accor, di to for al, wherein R6 is
W?g&b‘g’é P&Ft%ﬁﬁflﬁ‘ﬁggaﬂre eg’%éferred conmpounds of
formula | are those, wherein R7 is hydrogen or alkyl, = .
par t iAciditioriafly preféreed @vd thnse cogpounds aseerdirg to formula I, wherein R is

Addi tj onal | refernre e ol ds accordi ng
A0 Sertictenty PRere R W whaRRTR R ERINICL 2Ty
preferred are those, wherein R8 is nethyl. Exanples of
pr ef dxnenplaofpoferds] @infosmds béformaled:arg:” . (R) - 6-
chl oro- 7- et hoxy-4-nethyl -1, 2, 3, 4-tetrahydro- 2, 4a, 5-tri
aza-fiuorene; 2. . )
( 4R1 GRRG-leter Grethorydrmethyl-1.2fet-Eahydro-B4a5 grisgza- fugrane
ydro- 2, 4a, 5-tri azaf |l uorene; )

2. (4R,9aR)-6-chloro-7-ethoxy-4-methyl- 1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-

fluorene;
3. (4R,9aR)—6—chloro-4,7-dimethyl—1,2,3,4,9,9a—hexahydro—2,4a,5—triaza—ﬂuorene;

4. (4R,9aR)-6-bromo-7-ethoxy-4-methyl- 1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-

fluorene;
5. (4R,9aR)-7-chloro-4,6-dimethyl-1,2,3 ,4,9,9a-hexahydro-2,4a,5-triaza-fluorene;
6. (4R,9aR)-7-bromo-4,6-dimethyl- 1.,2 )3 ,4,9;9 a-hexahydro-2,4a,5-triaza-fluorene;
7.(4R,9aR)-4,6-dimethyl- 1,2,3,4,9,9a—hexahydro-2,4a,5—triaza-ﬂuoren—7-ol;
8. (4R,9aR)-7-methoxy-4,6-dimethyl-1,2,3 ,4,9,9a-hexahydro-2,4a,5-triaza-fluorene;
9. (4R,9aR)-7-ethoxy-4,6-dimethyl-1,2,3 ,4,9,9a—hexahydro—2,4&,5—triaza—ﬂuorene;

10. (4R,9aR)-7—isopropoxy—4,6—dimethyl—1,2,3,4,9,9a—hexahydro-2,4-a,5-triaza—

. fluorene;

11. (4R,9aR)-7-cyclopropylmethoxy-4,6-dimethyl-1,2,3 ,4,9,9a-hexahydro-2,4a,5-

triaza-fluorene;



3. (4R 9aR)- 6-
chloro-4,7-dinethyl -1, 2, 3,4,9, 9a- hexahydro- 2, 4a, 5-tri a

woaedsinessene; 4. (4R, 9aR)- .. PCT/EP2004/006612
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6- br ono- 7- et hoxy- 4- et hyl -
5-triaza- - fhiorene; 5. (4R 95#0
chloro 4, 6-di net hy|

T boethon S b b a5

(4R 9@Rhaﬂbnhﬁﬁﬂo 4,6 - dinmethyl -
l,2,3,4,9, 9a- hexahydro 2,4a,5-triaza-fluorene; 7.

(4 92@1%@ ?11 ge(}lrné{hyk é ;);? ) h2BnYEXARNL B Qsidr A Bucteh 17-yloxy)-1-

i az
7- et kdweyol4, 6- di met hyl -1, 2, 3 , 9, 9a- hexahydr o- 2, 4a, 5-t
riaza-fluorene; 9. (4R

9aR)f, Z4I@b£1@)>$¥ 59~ @mﬂﬂétﬁﬁtlhyb 419,92, 1RxAh R 82; hags el rroZand

5 trlaza 1 Uor ene:

dr 0 ?%9@){ ?%geggg)?y)gqﬁlﬂ O'AT’g hgneétgﬁl I, 5 3%: 939a4he%6aﬁ$d ez)ffabél-ﬁrlaza-

(4R, 9dRprefrecycl opr opyl et hoxy- 4, 6- di net hyl -
3,4,9, 9a- hexahydro-2 4a,5- triaza-fluorene; 12

(535963?@’;%%%{] gﬁég&?{r@?&ﬁ%ﬁeﬂ%ﬁ Fl @HHE&HM 1' ﬁ 34 939a4hexahydro-

9, 9a- hexahydr o- 2, 4a,

trlaza uor ene;
(4R, 9amp,52tr(a4afﬂudrqmt hyl-1,2 3,4,9
9a- hexahydro- 2, 4a, 5-tri aza-fl uoren-7-yl ox7) -1 et hanol ;

14. 1%, 4R 9a aR)-74hforé- G—E’dhglel—%’éthgl 1323,3,9%ah Sahhies-adach- ’maZa—ﬂuorene,

4a,5-triaza-fl uorene;

9aR£8 43&? gféﬁg‘gh%yé—legwgél %ﬁylhyﬁ 3,4, 929a3hé¢aﬁy<%% fb@z?(:';i e &a-

(4R, 9dRprehegycl opr opyl et hoxynet hyl -4, 6-di net hyl -1, 2
>3, 4,9, 9a- hexahydro- 2, 4a,5-triaza-fluorene; 17.

( 4R’l§a(?{ 9éR2: Bl &hf- 4?{] %irﬁé(thylA’I f@tﬁll'yl@a hexdhpdrd- D4H8-thed aiorene;

ri aza-luorene;
7- br onp- 6- et hyl
1526 kgiBas h@ﬁr&ﬁfe@ozwwg{@:f*ﬂpﬁkﬁr%>68r9@ht8‘§m‘1>§1.f0-1H-2:4»a>5~
(4R, 9aRhzHifigbhik;- 4, 7- dlnethyl-l,2,3,4,9,9a-hexahydro-2
4a 5-triaza- quorene

r ah gf@@%@wghgx}’@%%g% tﬁ?lu@ﬁketﬁ'ﬂrﬁ%?}ib’,ﬁhﬂeﬁhﬁﬁblﬂa,S—triaza-

oren
(4R, 9aR)or#aet hoxynet hyl - 6- et hyl - 4-net hyl -1, 2, 3, 4, 9, 9a-
hexahydro- 2, 4a, 5-tri azaf |l uorene; 22. (4R, 9aR)-7-

? % g l)% gﬁ?g%h‘w‘ éwwm&h@xﬁhw&b GefiBt-B¥hethyR1 3,34, 998 Rexahydro-

,J4a,5-triaza-fluorene;

23. (4R,9aR)-7-chloro-6-diﬂuoromethyl—4—methy1—1,2,3,4,9,9a—hexahydro-2,4a,5—

triaza-fluorene;

24, (4R,9aR)-7—brorno-6—diﬂuoromethyl—4-methyl—1,2,3,4,9,9a-hexahydro-2,4a,5-

triaza-fluorene;

25. (4R,9aR)-6—diﬂuoromethyl-4,7—dimethyl-1,2,3,4,9,9a~hexahydro-2,4a,5-triaza-

~ fluorene;

26. (4R,9aR)-6-difluoromethyl-7-methoxymethyl-4-methyl-1,2,3,4,9,9a-hexahydro-

2,4a,5-triaza-fluorene;

27. (4R,9aR)-6-difluoromethyl-7-ethoxymethyl-4-methyl-1,2,3,4,9,9a-hexahydro-

2,4a,5-triaza-fluorene;
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2,4a,5-triaza-fluorene; 23.
(4R, 9aR) - 7- chl or o- 6-di fl uor onet hyl -4-net hyl -1, 2, 3, 4, 9,
woOaedsawedaydr o- 2, 4a, 5- triaza-fluorene; 24. PCT/EP2004/006612
(4R 9aR) - 7- brono- 6-di f | uoronet hyl -4-nethyl -1,2,3,4,9,9
a hexahydr o- 2, 4a, 5- tri aza-fludtene; 25.
R 9 6d|f| oro di net hyl -1 a- he
ﬁ§d&§ 92R3fa? grc qpir% p%&)@p{gﬁ@t hybg- chﬂl}/oromethyl 4- methyl 12 3,4,9,9a-~
(4R JedRhhfairei 44 BE0rR I foenk; Met hoxynet hyl - 4- net hyI -1,2
, 3, 4,9, 9a- hexahydro- 2, 4a, 5- tr| aza- fluorene;

.( 4?98@? 9%2 ?afhllu . g LE%X}%Z Xl)fg?,%%yda ex% rX 2 4a,¥ triaza-

(4R, g&mreﬂe,ﬂcl opr opyl net hoxymst hyl - 6-di f| uor onet hyl -

-met hyl -1 52, 3, 4, 9>9ahexahydr o-

2 4)@ @'Rt ga'll'c}zﬁblf&n’fﬂlgerﬂ@cho%aél methyl 1,2,3,4,9,9a- hexahgdro -2,4a,5~triaza-~
oﬁl Y- 7- chl or 0= 6- met hoxy- 4- net RyT -1, 2 hexa

hydr YIRS 5-tri azaf | uorene; 30.

(4R, 9aR) - 7~br ono- 6- net hoxy- 4- net hyl -

I, Z}BQWﬁmmwbdﬂnéthﬂ&,n,Bjmﬁf-hmhﬁheeZ,&lS-tﬁaza-fluorene;

(4R, 9aR) - 6- net hoxy- 4, 7-di net hyi -1,

' 5o St o i 2#?&%@; 5o v

>9a- hiywahyeir o- 2, 4a, 5-tri azafl uor ene;
(4R, 9aR) - 7- br onp- 6- et hoxy- 4- et hyl - |, 2 3 4,9, 9a- hexahy
dr @32 44{993@ 171 b Raad LR &yed-ndhyl-1,2,3,4,9,9a-hexahydro-2,4a,5- triaza-
(4R, 9@3% - et hoxy- 4, 7- di' net hyl -I 2 3 4 9, 9a- hexahydr o-
2, 4a, B4 rlef‘%ua fluorene; 35. (4R 9aR) 7- chloro-6 -
et hoxymet hyl -
neBhy(éR,?aR}35—éth@x)@&,-7hd§xr&ltiy}<ﬂ-rlcﬁ->:‘24ﬁ@,aald?mh}dz‘aﬂl&acﬁrfeiwjvﬂuorene;
36 (4R 9aR) - 7- br ono- 6- et hoxymet hyl - 4-neth.yl-1,2
I -

9a ) e{%@@n%tg IE%&@L%ZERHM axﬁx@?h% yo! 394!7@92& ﬁZxahgléx% 2,4a,5-triaza
4,9,9 uW@R%}hydro ,4a,5-triazafl uorene 38
(4R 9aR) - 7- chl or o- 6 cycl opropyl met hoxynet hyl - 4- net hyl -

B63(4R, @a}@a}lemﬁmr@hoygaﬁeahﬁ =4-fiedt®a112 Y00 Ondiexadfdro-2,4a,5-
(4R 9% rom) 6-cycl op
t or yI FAHSRIFSERY| - 4- et hyl -1, 2, 3, 4, 9, 9ahexahydr o-
2,4a >5-triaza-fl uorene;

37. (4R,9aR)-6-ethoxymethyl-4,7-dimethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-

fluorene;

38. (4R,9aR)-7-chloro-6-cyclopropylmethoxymethyl-4-methyl-1,2,3,4,9,9a-
hexahydro-2,4a,5-triaza-fluorene;

39. (4R,9aR)-7-bromo-6-cyclopropylmethoxymethyl-4-methyl-1,2,3,4,9,9a-

hexahydro-2,4a,5-triaza-fluorene;

40. (4R,9aR)-6-cyclopropylmethoxymethyl-4,7-dimethyl-1,2,3,4,9,9a-hexahydro-

2,4a,5-triaza-fluorene;

41, (4R,‘9aR)~6—cyclopropylmethoxymethyl-4—meth’yl—1,2,3,4,9,9a—hexahydro-2,4a,5—

triaza-fluoren-7-ol;

42. (4R,9aR)-6-cyclopropylmethoxymethyl-7-methoxy-4-methyl-1,2,3,4,9,9a-
hexahydro-2,4a,5~triaza-fluorene;



40. (4R 9aR)-6-cycl opropyl net hoxynet hyl - 4, 7- di net hyl -
J2,3,4,9, 9a- hexahydro- 2, 4a,5-triaza-fluorene; 41.

wO02R59a6849 6- cycl opr opyl net hoxynet hyi - 4- net hyl - PCT/ZP3004/006612
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9, 9a- hexahydro-2, 4a,5- triaza- ﬁguoren 7-ol; 42.
(4R 9aR) - 6- cyclopropylnet

OXYHRU AR YR 6! Flﬁg@eﬁxﬁn%&%etﬂyl% 1 3R082NY 1% 0a-

2, 4a I aza-
(4R, 9dR¥atydeg214esr Gisra-Aueteas7net hyl - 7- et hoxy- 4- met h7I -
1, 2, 3,4, 9,9ahexahydro- 2, 4a,5-triaza-fluorene; 44.

(4Rep Q@Qﬁﬁ?%ﬁ%fdﬁﬂyh 6%&%{@&@4 ,9.0a-heRatfydfo-93a I39£1r1aza-

xahydrp-2, 4a, 5-tri azaf [ uor ene;

(4R 9 Or%’Cyclopropylnethoxynethyl 7- et hoxynet hyl - 4- m
ethyl -1, 2,3, 4,9, 9ahexahydro- 2,4a,5-triaza-fl uorene;

46. 15. (4R, 9aR) 6- cyclopropylmethoxymethyl -7-ethoxymethyl-4-methyl-1,2, 3 4,9,9a-

(4R 9 ﬂgdgybqagﬁg?g%ﬂﬁgkggethoxy et hyl) - 4- et hyl -

, 3, 4, exah ‘triaza-fl uorene; 47
(4R,9? é 7-bro -él- R) - met hoxy- et hyl ) - 4- e - |
2% (8RR ZriPAra:-6- “methoxpetyhr drarctig: 1% ?4@4 % 9a—hexahydro-

(4R, 93R)z:Btridza fiRoremt hoxy- et hyl ) - 4, 7- di et hyl -1, 2,3, 4,
9, 9a- hexahydro- 2, 4a, 5- triaza-fl uorene;

ot IR BB R g nggixmg;%%;@éx%dm-

2,4a,5- trlaza-ﬂuorene,
(4R 9aR) - 7-chloro-6-(1-(S)-nethoxy-ethyl)-4-nethyl-I,

3, I -
R R SRR N s

3,4,9, gémh‘%ﬁﬁyﬁro- 2,4a,5-triaza-fluorene; 52.
(4R 9aR)-6- (1 -(S)-net hoxy-ethyl)-4,7-dinmethyl-I,2, 3,4,
9, 99.{eRABRHLA- 12(,R4a:n€thoi)f éth?lal-ﬁﬂnldﬁfoﬁﬁﬁet}&Béc methyl- 1 2,3,4,9,9a-

(4R, 9 et hyl ) - 7- met hoxynet hyl - 4- net
hyl -1 %§3%h &ﬂ% 2943 ¥k g}‘%rene
50. (4R,9aR)-7-chloro-6-(1-(S)-methoxy-ethyl)-4-methyl-1,2,3,4,9,9a-hexahydro-

2,4a,5-triaza-fluorene;

51. (4R,9aR)-7-bromo-6-(1-(S)-methoxy-ethyl)-4-methyl-1,2,3,4,9,9a-hexahydro-

2,4a,5-triaza-fluorene;

52. (4R,9aR)-6-(1-(S)-methoxy-ethyl)-4,7-dimethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-

triaza-fluorene;

53. (4R,92aR)-6-(1-(S)-methoxy-ethyl)-7-methoxymethyl-4-methyl-1,2,3,4,9,9a-
hexahydro-2,4a,5-triaza-fluorene;

54. (R)-7-fluoro-4-methyl-1,2,3,4-tetrahydro-2,4a,5-triaza-fluorene;
55. (4R,9aR)-7-fluoro-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene;

56. (4R,9aR)-(7-fluoro-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluoren-6-yl)-

methanol;

57. (4R,9aR)-6-cyclopropylmethoxymethyl-7-fluoro-4-methyl-1,2,3,4,9,9a-hexahydro-

2,4a,5-triaza-fluorene;
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2,4a,5-triaza-fluorene; 54.

(R -7-fl.uoro-4-netih.yl-1,2,3,4-tetrahydro-2,4a,5-tri
wazeosfooesap ene; 55. PCT/EP2004/006612

(4R 9aR)-7-fluoro-4-netiyl -1, 2, 3, 4,9, 9a- hexahydr o- 2, 4a

,5-triaza-fluorene; 56. -16 -

4R, 9 -({-fluoro-4-methyl -1, 2 a- hexahydro-2, 4
o o TS GRBRE 4P ot by 2. S aze fuorene-6-
*(4R,9aﬁbaﬁkhykkbpﬁahﬂhﬂﬁﬁbpxynethyI 7-fl uoro-4-inethyl
-1,2,3,4,9, 9a- hexahydro- 2, 4a, 5-triaza-fl uorene; 58.

SRS SO D) B bt b o
O net Ryill-etenel; 59.

l-(S)-[(4R 9aR)-7-fluoro-4-nmethyl-1,2,3

409609 g4R@sRIY%AOLS3 c?réloéroﬁawnée%ﬁméytémﬂ?ﬁ ARl metyR09!3 4.9,9a-
(4R, 9BE5EI-248P-tEigra- 0TS8R met hoxy- et hyl ) - 7- | uor o- 4
-nethyl-l 2 >3, 4,9, 9ahexahydro- 2, 4a,5-triaza-| uorene;

61.61( B)- 441?96%’]%-{7—#1(1&({ 41-lm0)s‘thy141,2mt11§?}9a-}hexahydro 2,4a,5-triaza-fluoren-

>2, 3, eXA8Y, 5-triaza-fluoren-
eﬁ%anoﬁe (02 nrg tﬁ§ o;fh%

6 yl) - -"oX1 me 62

4R 9aR§ 7- brono- 6-fl uoronet hyl -4-nmethyl -1, 2,3, 4

963 HAR afen chromps6-Hluogqrethy=4- HE@?M@: /68,92 hexahydro-2,4a,5-
4(4R 9&E?Qzafﬂlgaéﬂgo 7-fluoro-4-methyl -1, 2,3, 4,9, 9a- hexah
ydr o- 2, 4a, 5- triazafl uorene 64.

( 4 g?z,ﬁ%&%?y%—%gjﬁ%%g}aﬁéort AIL é]}eggxlmﬁig 9a61§X2hydro 2 4a,5 triaza-

(4R 9fmpreiieet hoxynet hyl - 6- f | uor onet hyl - 4- nethyl-
4,9, 9a- hexahydro 2,4a,5- triaza-fluorene;

( 4%19 gﬂig%g{)f 43 étﬁgll 7- ?odéi@ﬁ .\’1@? Qﬁba%e%?&;hi%ﬁ& 4a25 triaza-

Hexa ydro tri - TUor’eh
9aR)- flupresgin- 6- et hyl sul f anyl - 4- nethyH,2,3 4
J9>9a- hexahydr o- 2, 4a, 5-t xi azaf | uorene; 68.

(459 @,93f{)bTQfﬁbX§mEﬂl§’pm%ﬂlé‘ﬂ¥l|— At hyd 3 1.9,9a-hexahydro-2,4a,5-

52,3,ﬁi%agﬂxng¥?hydro IH 2,4a,5-triaza- fluorene

66. (4R,9aR)-6-fluoromethyl-7-4-méthoxyphenyl-4-methyl-1,2,3,4,9,9a-hexahydro-
2,4a,5-triaza-fluorene;

67. (4R,9aR)-7-bromo-6-ethylsulfanyl-4- methyl 1,2,3,4,9,9a- hexahydro 2,4a,5-triaza-

fluorene;

68. (4R,9aR)-7-bromo-6-propanesulfanyl-4-methyl-1,2,3,4,9,9a-hexahydro-1H-

2,4a,5-triaza-fluorene;

69. (4R,9aR)-1-(RS)-(7-iodo-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluoren-
6-yl)-1-ethanol;

70. (4R,9aR)—7—ethoxy—4-mefhyl—1,2,3,4,9,9a—hexahydro—2,4a,5-triaza—ﬂuorene;
71. (4R,9aR)-4,7-dimethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene;
72. (4R,9aR)—7-ethyl—4.—methyl-1,2,3,4,9,9a-hexahydro—2,4a,5—triaza—ﬂuorene;

73. (4R,9aR)-7-bromo-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene;
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69. (4R 9aR)-I1-(RS)-(7-iodo-4-nethyl -
2,3,4,9, 9a- hexahydro- 2, 4a, 5-tri aza-fl uoren-
w6-2ydsjoovs4et hanol ; 70. PCT/EP2004/006612
(4R, 9aR) - 7- et hoxy- 4- net hyl - 3 4,9, 9a- hexahydr o- 2, 4a
5triazaf|uorene 71. (4R9 47d|rrethyl-l 234

4a, 5-t rene; 7
pertheair e wgﬁy@ﬂ%% eﬁah@drmé%aﬁ g Guopnes
55tr|azafluorene 73. (4R 9aR)-7-brono- 4- msthyl-l 2
J37%(AR9aR haxiady-drmedyl525.49,9a exahvdr@r%ﬁaaS “jaza-fluorene;
(4R 9aR) - 7- cMor 0- 4- et hyl - | , 23A9, 9a- hexahydr o- 2, 4a, 5-t

or th 1-4-methyl- 12 3, 4 9,9a-hexahydro-2 4a,5 triaza-fluorene;
g{gg%gugy 25'31'6 r?etyhyl o 5 9a- hexghydr 0-2,4a,5
-tr| aza-fl %orene

(4R-94R) 9aR) et h%fa@ylrwﬁgsﬂwlr‘l rfﬁ‘ftm}lrl P3 4,99 hexabydrped dayy faze-
0- 2, %&eﬁgl aza-fluorene; 77. (4R
9aR) benzyl oxymst hyl - 4-met hyl -1, 2, 3, 4, 9, 9a- hexahydr o

4 Z -
(B IR TSR in L e e e P T AT
ro 2, fhmréagri azaf | uor ene;
(4R 9aR) - 7- g”cl opr opy!l msthoxy 4-met hyl -1, 2, 3,4, 9, 9a- he
8 %@&Eﬂh‘é BhetBYl-1, 2 3,4,9,9a- hexah dro-2,4a,5-triaza-
E&yd(r4?\59%7§_f@l ﬁlgrrogk di nekt?ﬁtyl -1, 91 4 9 9a- hezahydr 0-
2 4a,BI1QTERSza- f | uor ene;
(4R 9aR) - (7-fl uoro-4- msthyl -
; 238, @LRQQaQ@ﬁhﬂmﬁby@S-@lﬂﬁeﬂa&l 521314, 8 9@ hétabpdren2,8a,§ityiaza-fluorene;
met hanol ;
(4 ) {3141 80:9n-8-1)-
o %f?%aﬁa <2“fﬁ%9%- BRI DY e koA 2
(4R leayhamhl uoro-4-methyl -1, 2, 3, 4,9, 9a- hexahydr o- 2, 4a
, b-triaza-fl uorene- 8- carbaldehyde oxi me; and 84.
(41329@1@) Z?f:} -H06:Q-riehSyimdth 821431;141;1191 92,30 avheirdydrosada,s-
, 5-tr1aza-f1uorene-8- carbal dehyde O net hyl - oxi ne.
Exan'p régga‘é]fuobeé‘retl cularly preferred conpounds of
formula | are: .
( 4AR3964R),9aR)eT ﬂuamal-,rﬁetuylnhz,mw,aa;@qmbmrg;mmgxa@ﬁ;ﬂd&%ene-&

2, 4a [ . ;

(4R, 95K ;’a]‘?%e %)%gget hoxy) - 4, 6-di nethyl -1,2,3,4,9,9

a- hexahydr o- 2, 4a, 5-tri azaf | uoren

(47849 9QR)67 “fupxq- ﬁéﬂﬁ?}’l—']w 34, 9a hexahydro -2,4a,5-triaza-fluorene-8-
J4, 9, 9abHR¥EMD Methflaodmer i aza- fl uorene;

(4R 9aR)-7-fl uoro-4-nmethyl -1 52,3

4,9, 9a- hexahydro- 2, 4a, 5-tri aza-fl uor ene;

Examples of particularly preferred compounds of formula I are:

(4R,9aR)-7—ethoxy—4,6—dimethyl—1,2,3,4,9,9a—hexahydro—2,4a,5-triaza—ﬂuorene;

(4R,9aR)-7-(2-methoxy-ethoxy) —4,6-dim'éthyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza—

fluorene;
(4R,9aR) -4,6,7—trimethyl—1,2,3,4,9,9a-hexahydro-2,4a,5-triaza—ﬂuorene;

(4R,9aR)—7—ﬂuoro—4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5—triaza—ﬂuorene;

(4R,9aR)—6-cyclbpropylmethoxymethyl# -fluoro-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5- .

triaza-fluorene;
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(4R, 9aR) - 6- cycl opr opyl net hoxynet hyl - 7-f i uor o- 4- net h. yl
-1,2,3 4,9, 9a- hexahydro-2,4a,5- triaza-fl uorene;

wO-208)00)g44 R PCT/EP2004/006612
59aR) - 7-fluoro-4-nmethyl -1, 2,3, 4,9, 9a- hexahydro- 2, 4a, 5-
triaza-fluoren-6-yl]- ethang. and

(4R, 9aR) - 6- (1- (S)-cycl opropyl nmet hoxy-ethyl)-7-fluoro-4
1-(S)= ['Z{%RBX@U 7 nror F4dmEh Z@I hexadydhegahydro-2,4a,5-triaza-fluoren-6-yl]-
5-triaza-fiuor Processes for t he manuf acture
ethal‘@ﬂaltlfhe conmpounds according to formula | are an obj ect
of the present invention. The substituents and indices

B R B Sl R R e

2,4a,9Ht0adashicaende protected in the follow ng reactions by
met hods known in the art such as for exanple
tert-butyl-dinethylsilyl. Schene 1 R3 Hal" CN\ R1L N
ORa N OR H NaHIDWVF B R3 Li Al H4 di ethyl ether R-.s5'
mrzp&sésbfaeﬁmaimxfmqt@gem 15 domiporads Rerordingto formuls ase an

objesi i e REnDrEBR o AR S IR B SRIEUE,Rln BORGAES schemes

aza-1n at e ormul a
havefthe dgnifieact givemiaboveamlesb pidbcaiel to the Pendrahi tril e (e g.

2-bronmo propionitrile) in a suitable sol vent Q
Hydroxy groups can be protected in the following reactions by me hoc?s known in

the art such as for example tert-butyl-dimethylsilyl.

Scheme 1
R3 Rs RS
RR (8] R3 ®)
— a I~ a
R1 N N OR R1 N N OR
H NaH, DMF
: R5 >\:N
A B
RS
2
R N
LIAH, l
R N7 N NH
diethyl ether
R5>\/

1,2,3,4-Tetrahydro [2,4a,5]triaia—ﬂuorenes of formula II can be prepared according
to scheme 1 by a process where the 7-aza-indole-2-carboxylate of formula A is first reacted
with an alpha halo alkanenitrile (e.g. 2-bromo propionitrile) in a suitable solvent (e.g.
N,N-dimethylformamide) with a suitable base (e.g. sodium hydride). Compounds of

formula I correspond to compounds of formula I, wherein R*is hydrogen.
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N, N-di net hyl formam de) with a suitable base (e.g.
sodi um hydri de). Conpounds of forrmula Il correspond to

woaopmaesds of forrmula |, wherein R4 is hydr ogeRCTHE®2004/006612

internediate B is reduced and_gyclized to the

tetrahydro[ 2,4a,5]triaza-fluorene Il byreaction with a
Tlble ti¥etrRedifd B RALREPIMA dydliRdSH ki AelrshyRRb MEls Bl A 1Ib
Li Al | HUI.n tetrahygfofuragﬂér diethyf g?ﬁe%%.’égﬁgn vorene 2oy

SeacHAR Withi asuiablaredpcingragany, in grsuiterlaplyend (¢ sviéAllh ir jetrahydrofuran
@k diphyl RHRE)E TR YchaBIeNY) 2k ag?a&hp, &etﬁ’faS%ﬁrm 'Pﬁkﬁ%mug,

conpo Qgs ccording to fornu npounds of ftor
Rrefigablyanethporiethyhy dr ogen or hal ogen, particul arly
chlorine and R2 is hydrogen, particularly chlorine and

R3 | PrépaeitRBIT cafooldRECIdcHRENG 1 AMhHPIR44753. Conpounds
of formula A, wherein RL, R2 and R3 are defi ned as

before with . th rovi so . that Rl .and R2 i re not . )
hy dr SGEPRAS B TetmBlak ey Ra Bizness ot baleer dexicalarly chlorine
ded & idigdrogen\ArBOA4Tpeh1bNne SrdIR® 19K ddbé0fkeesdribRd in WO 0044753,
pyridine nitrogen to the N oxide under appropriate

oxi dizi ng cqndjtions,, sych .a t a- chl or pper ox Nnzoi,
ot A CPHEAT O BHER R S R LA e 261 SBReS AY Bilpigavich the
\piiréli]xhsoat_hgukll B i b 1y ﬁ’y%fd%elﬁ h@%e&ﬁatﬂﬁﬁd bp&ebhLogdek Brocess as

nhydr c acl d .brom in.the presenc a,
St ines 5 WRL OB BRLP 3 o Rl Siat s PEPE alienitn the N-oxide under
_&pplto?abﬂa&_ axedixiap EoﬁdiﬁEn@Such_&s Qmejttft—ehlb%pé%%éﬁ@ilc ac%?_hﬁl
in e ni,trogen can be tiona protected.in this
AP Tubmetisne e mErharf of s Nageids s SaligBilic T such as neat
fedtituakcrl Ahydtiés & BenBic 282 bgzaﬁlid%gn %@I@&Iﬁ@ﬁf nadtabRiRES like e.g.

a are

th t rovi sp that , 0 al ogen .
St aBLgnt o %%Jdtala@lsalﬂsmw & 56&@3@%%9%@% cfadple
nftrSpentcae bk spASRBly pBatéctbd aMmbht foedss Ghrefdrabbr wiftie h 8Bt ¥roup.
Boc) 3-al kyl -2- am nopyri di nes, through doubl e

depraotonatign. . wth.a, base,. ch, as butyl lithiumin.
oot St pe g a IS ki e SRR B¢t deini 0k Wil the
@y@ﬁﬁﬂtllheﬂkll, Rf &at REqt nof l'é:ilb@rﬂ @ha?mbﬁ iobtﬁnad} H}hanaloggus process as
i et oxal at e. ration of the re i ct

Aol i Grdi i 9o A ERREN S ted et ani ) 8-l
izlmiﬁcﬁpyﬁﬂlﬁki@%icaigh dlublhizbrotshigthonagith Elﬁ@se, gfichas ﬁl—bu(’jcyllithium ina

. 0 anenitriles can ei t her purchased. :
Shie Sitet Bk R BB e S P msFst oAb oD R intermediate
meacdibtbploRila@any deRydritibeofht Reshitigpddkanasletindic cbhitions, e.g.

Ivvri{halg);d?ct)cl otic atid in an appropriate alcohol, such as, e.g. ethanol.

Alpha halo alkanenitriles can be either purchased from commercial sources or
synthesized from, e.g. reaction of acrylonitrile with bromoalkanes under UV irradiation in
the presence of, e.g. triphenylphosphine and a suitable catalyst such as copper(I)chloride
in an appropriate solvent like, e.g. tetrahydrofuran (analogous to the process described in
J. Am. Chem. Soc. 1983, 105(22), 6719). Alpha halo alkanenitriles can also be prepared in a
process, where an alkoxyacetonitrile derivative is irradiated in the presence of a suitable
brominating agent like, e.g. N-bromosuccinimide in tetrahydrofuran (analogbus to the
process described in J. Org. Chem. 1976, 14 (17), 2846). In the case where R’ is
hydroxymethyl the free OH is protected. '
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the presence of, e.g. triphenyl phosphine and a
sui tabl e catal yst such as copper(l)chloride in an

wappsoped4at e sol vent |i ke, e.g. tetrahydrof ur arRCT/EP2004/006612

(anal ogous to the process descrjghed in J. Am Chem
Soc. 1983, 105(22), 6719). Alpha halo al kanenitriles
Gaherad 30 b e prepared in a process, where an

al koxyacetonitrile derivative is irradiated in the
presence of a suitable brom.nating agent |ike, e.g.

N- bronmosuccinimde in tetr drof uran (anal ogous to
the process described in J. . Chem 1976, 14 (17),
2846). In th¥ case where RS(hgj‘Wdroxynethyhfthe free
OH is pgotected. Schene 2 1. GFAR 2. K2 AACO3 |Li Al HL

tert-buty er 11 XN
|, 2, 3,4-T 4a, 5]t_r_i_g>z(%x_-,fluore bs o f
for mul &' fin aHso maprep@@acﬂ,u@pwﬁjim &
by a process where the 7-aza-indole-2-carboxyl ate of
formula Ais first reacted with the Boc-sul fanRtat & |
in a suitable golvent (e.g.N Ndinmethylforngn de) QQ
iu
u

a suitable base (e.g.potassiumtert-butylate or so
hydri de) foll owedby renoval of the Bocprotecting gro
(Boc neans tert-butoxycarbonyl) with a suitable
reagent e.g. trifluoroacetic acjd (TFA) and ring
closure in the presence of bas& (e.g. potassium
carbonate). The stereochegkstry of the carbon atom
attached to R5 inTBacsul fam fat & s ynverted (>90%
e.e.) inthis reaction sequenmce, er nedi at e
amde Dis redqudgwbgh aRsui t dbl e 'Y edugiHng agent in a
suitable solvent (e.g.LiAIH i tert- | met hyi et her
or borane-dinet hyl sul fi de conpl exRPn tetrahydrofuran).
Ra in schenme 2 is an al kyl group, preferably a | owner

al kyl group, preferably nmethyl or ethyl. Conpunds 11
are defined as in schene 1. Chiral conpounds according

to fornmula Il can e.g.be obtained as foll ows:
RS
LiAIH RS
_ | TN
_ .
ﬁgt—l?)lljltgcher R’ N N>\/NH
RS

II

1,2,3,4-Tetrahydro[2,4a,5]triaza-fluorenes of formula II can also be prepared

according to scheme 2 by a process where the 7-aza-indole-2-carboxylate of formula A is

" first reacted with the Boc-sulfamidate IX in a suitable solvent (e. g. N,N-

dimethylformamide) with a suitable base (e.g. potassium tert-butylate or sodium hydride)
followed by removal of the Boc protecting group (Boc means tert-butoxycarbonyl) with a
suitable reagent e.g. trifluoroacetic acid (TFA) and ring closure in the presence of base (e.g.
potassium carbonate). The stereochemistry of the carbon atom attached to R in Boc-
sulfamidate IX is inverted (>90% e.e.) in this reaction sequence. The intermediate amide

D is reduced with a suitable reducing agent in a suitable solvent (e.g. LiAIH, in tert-butyl



Schemre 3 R\ NHRr -,5 R50 DIf racemc

Boc-sul fam date 1 X is used in this process, the
wenestoeszer s of i ntermedi ate D can be obt ai nedPOY/EP2004/006612

met hods known in the art, e.g. )y preparative chiral

HPLC. Schenme 4 Il The enantioners of

%t%gl%tﬁertcﬁtbro?iﬁéd&ﬁ{e% lfﬁietcbh@;e?rlfl két@ilﬁﬂﬁﬁuﬂaln Rin b&leme 2isan
I ned either by u3|n a chir ul f | X or
adlep aranps prefeyably pdoweralyi s%psprﬁiaﬁ @i 3&1‘ Py ‘élhf:P’é‘IPungs [Tare
dgllﬁhgdggmtg\éh&?ﬁt allisation with suitable chiral acids,

0

separ ati on the diastereoneric salts and isol ation

of the enantioners fron1these sal t |t
Ghisad sempeupfeacspnsing torrprmaulgdl can e.g. Be Agta?nedears ?ca_{ INAS

OWS:
I, 2,3,4-tetrahydro[ 2, 4a, 5] tr| aza-fluorenes Il involves
5 the separation of the enantionmers of the precursor C
e.g. by preparative chiral HPLC Schenre 5 f R1 - . 1

PA(PPh 3)2R1/ Y NHPGL 012 Quj NE 2 2 Li CH OPG THF, H20
AC otection . 2. M2, CH2Cl 2

R® R®
R2 2
o)
. — —_—
R N N>\/NH R N N
R’ R5 . R™
D

Tf racemic Boc-sulfamidate IX is used in this process, the enantiomers of intermediate D

10 can be obtained by methods known in the art, e.g. by preparative chiral HPLC.

Scheme 4
RS RS R3
RA RA RZ
(D)= — 1T D
+ pZ
R’ N N NH , RN TN NH R N~ N NH
R® R R”

I
15
The enantiomers of 1,‘i,3,4—tetrahydro[2,4a,5]triaza—ﬂuorenes 11 can be obtained
either by using a chiral sulfamidate IX or by separation of the enantiomers by preparative
chiral HPLC or by crystallisation with suitable chiral acids, separation of the
diastereomeric salts and isolation of the enantiomers from these salts. An alternative access
20 to the enantiomers of 1,2,3,4-tetrahydro[2,4a,5]triaza-fluorenes II involves the separation

of the enantiomers of the precursor C, e.g. by preparative chiral HPLC.



GHRNHBoc R* \ _ (IX) 1. Deprotection 2 2. MO 2,
CH2Clg 2/ OPG R1- NN KOQertBu, DVF 7-Aza-indole
wdeniswabd4svesH can be prepared accordi ng to sched®/EP2004/006612
starting fromoptionally protected o-iodoanilines
2- am no- 3-i odopyri di nes (PGL freans a suitable
Mt ive group such as e.g. N-nethoxycarbonyl) by
coupling reaction with suitably substituted and
optionally protected carbinols (preferred protective
groups PG are silyl ethers, especiall @ferred is
tert-bgtyl -dinmethyl IﬂGyI) The eaction proceeds.in

the présence of a tabl e gatallyst =

(eR. -frl pheri hosphi n'g) di/um di chl ori de and
copp i odi de PR C31:at al yst a sw tabl e sol vent
(R’ Nr/lermI“Ii?3£l5aF%:,(F\I)Eg The i Rter™edi BHRGE is treated

with a base (e.g. LiOH in tetraEydrofuran/vvater) to
yield the indole derivative F. "Alternatively, if the
amne in intermediate E is unprotected (PGl is
hydrogen), internediate F can be obtaingd by treatment
of the intermediate E wth trifluo
aci danhydride foll owe&&e%\/ reactjon w
catal yst such as e. g-,-HFp@l(badl um() ace
the reaction mixture in an appropri ate sol viént (e.g.
triethylamne). After deprotection (e.g.w h
tetrabutyl amoni um fluoride) in a suitable sol vent
(e.g. tetrahydrofuran), the resulting alcohol is
oxi di zed (e. g., with manganese dioxide in

di chl oronet hane), tg yield the R | &)derivatie G

Al kyl ation of Ganth the Bocsul fasi date X ip: a wtabl €,
50| Yeftiedin 9- g‘i ™ |7(g”fanba@) N the g 4
of—a—stttabbke basg (el g./Sodi unrhiydride o a

t ez.vnbytop,@t e) R'€ads” t oYi nt er metH B4 OMF ThB N
stereochem stry of the carbon atom attached to R55i
Boc-sul fani date | XisGinverted (>90%e.e.) i® this®  NHBoc
reacti on sequence. Alternatively, the internediate F

can be,subjected tg al ation wth the

Boc- s§fi fam date X W rsimlar fonditions as 1. Deprotection
to | 2 Mno, CH,Cl,

7-Aza-indole derivatives H can be prepared according to scheme 5, starting from
optionally protected o-iodoanilines 2-amino-3-iodopyridines (PG' means a suitable
protective group such as e.g. N-methoxycarbonyl) by cross-coupling reaction with suitably
substituted and optionally protected carbinols (preferred protective groups PG? are silyl
ethers, especially preferred is tert-butyl-dimethylsilyl). The reaction proceeds in the
presence of a suitable catalyst (e.g. bis(—triphenylphosﬁhine) palladium dichloride and
copper(I)iodide as co-catalyst) in a suitable solvent (e.g. triethylamine). The intermediate
E is treated with a base (e.g. LiOH in tetrahydrofuran/water) to yield the indole derivative
F. Alternatively, if the amine in intermediate E is unprotected (PG’ is hydrogen),

intermediate F can be obtained by treatment of the intermediate E with trifluoroacetic acid
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H by deprotection and oxi dation as nentioned in the
conversion of Fto G Alternatively, conpounds of

woaoomes#1 can be prepared accordi ng to scheneP6I/EP2004/006612

Schene 6 FT R OH OH 2. LiOH, THE, H20 MO, CH2Cl 2
H7- Aza-i ndol e derivatives H ca aI so be prepared

%ﬁﬁg%g%%F&@e %[w%}iﬁ Qgﬁllta% ca a st S galeﬁ%tgegﬂad Lgn(II)acetate

Ines ‘(a sil e pro
@né hiitbtgtbr yeatido mpttyrdip amraxpgsommmqoédlmt (eqctiethplamind). After

? %ﬁ%eh c(g %91‘919 etr%gﬁ{a/Ya%érhgls illmp %cﬁ{lgcf Bﬁ%%%ﬁ?@ie sotlvent (e.g.
rbetm}a(drczfma@o,dhé I:ﬁsu]dlag ahtdhalopond(zlacl (odi, d&thaﬁanganese dioxide in

t ri et hﬁ’{eg?ﬁ%)é) I §n Squ’%t\éee% n‘%l?%gflﬁn gf ﬁa@@l thg Bge-

Llllf}m}dntet)étrr ahlﬂ'sibbfsqlvamﬂ (‘a@t Hiy-dimbhyHbmodioide) in the presence ofa
isﬁﬁ%{lgﬁ%g? ges?%g%{e(h}%ftizdee Or éplo &sgﬁg%rtg)oq'@n%iqugaﬁ @gen@‘egiate H. The

Atekgdchemptry of ﬂﬁmtﬁmmdﬁemﬁﬁlaelmdl th Rtiinl Bbe-stlfimidate IX is inverted

i ide).in.th .
39268"/2 %Cg ﬁ?ﬂug %H:né algcﬁ%}ele ce, A tergap yehbg% aléljgclirﬂfgduftenff cah be subjected to
abylatibn twithathe Ryrc- w&fdmudath%undie)uﬂl%dﬂnﬂmohm hemertibrtiabove for

S%e CI-ZI-OEI%E‘EIO%r 3?? é:f{ély 1% 1n£ rﬁl\e 1913.1%](@ Gon Be t%oar;\:fle]xi‘ ﬁd 'Eoomtermediate

tthbgderrateciion am’ewuéatm asSodraioned 1rﬂ.the'EEAvérl51Bn ofFAdH, NH
PR

Alternatively, compounds of formula H can be prepared according to scheme 6:

Scheme 6
3 3
- R OH , R™ .
j‘\/%fl Y
. = " Pd(PPhy),Cl, . N
R N NHPG Cul, NEt, R N H
2. LIOH, THF, H,0
R5
R® R®
[e] N
R2 \S’ Boc R2 0
MnO, | TN /° oo | Y,
—_— / (IX) 1 —
R’ N - R N N
CH.Cl, H KOtertbutyl, DMF
RS
NHBoc
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NaBH( QAc) 3 H AcOHICH2CI 2 NBoc | As described in schene
7, the internedi ates of fornmula H can be further

wonosasesad t o conpounds of fornula Il by eithepPCrareMalnee2

of the Boc protecting group (e, g., wth
trifluoroacetic acid) to yier&4én i mne internediate

whi i S, | sol ated, but .reduced directl. it .
1t el dee v B rifeetob iR o feeBtide st fosterting
fférntpmectea% eﬂbg@rrﬁlinsa a Mtaﬁldpg@tecﬂiﬁdgmﬂ}j),\m, ayealNi on

€, 0. Wt iumtriacet oxyborahydride lLecylar . .
by H B SE A EoR o Py il dergiatives in the
eehtosfargitableejtalyet (¢igebl-taphagiphdspiihe pilbldivoweithhyide and
Geper Dipdtaspicospitianay atiseesarart (e Moy R opusied by
@é&lﬂﬁéﬂlﬁwﬁﬁﬂﬁ S'éd@l e.gﬂamﬂin':{@tralﬁi;fd@f)ﬁfﬁﬁwytgﬂﬁgi’iie aIEbI}Iétﬂgﬁtfﬁfmédiate is

r. QU that .do not tolerate f net hods described.for, . .
FEHE o, MroBeTaRgu I A p PR by e doft erivative
csygk%le%d)rs of@ I‘Wiﬁﬁthie Bgt—gdlﬂ%ﬁﬂa&tlﬁﬁh ialmgiti}ﬂemlvent (e.g. N,N-

. -tety ro[2,4a,5]triaza-fluorene |l. accordin
dipelhErpta N Taresehis otemuti heseir BBt ey Syite or
Jodiveh By diedd teadeto BiterndiatdTd. THE btelistldmzay bathrtcarbohatom
e&ﬁa@ﬁ%ﬁa ttﬁ%,;%gr? %g—%&%féateflgiwgvgrtéé l>'90§7(? Ig.g.rﬂan 8113I rlelactgoln’ sequence.
l,2,3,4-Tetrahydro[ 2, 4a, 5]tri aza-fl uorenes of fornula
[l in which R3 equals a nethyl substituent can al so be
prepared as depicted in scheme 9 frominternediate |1

a twostep process where an al dehyde noiety is first

uced by, e.g. a Vilsneier-Haack formylation
reacti on and subsequent reductiomR®of the fornyl

i nt er medi ate under suitabledgﬂndition g.,
triethylsilane ang 4ga f 1 uor S ach\d in
di chl or omet hgne)—Under i{-hese clo he
protective group pRYaRl SO ber'el €3 Ney g, Hf it
Is a tert-butyl carbamate group
R5
IHC!, EtOAc
RS
RZ
NaBH(OAGC), | N
H B 1 NZ N \B I
AcOH, CH,cl, R >\/ oc
RS

As described in scheme 7, the intermediates of formula H can be further processed to
compounds of formula IT by either removal of the Boc protecting group (e. g., with
trifluoroacetic acid) to yield an imine intermediate which is not isolated but reduced
directly with lithium aluminium hydride to yield I as a separable mixture of epimers, or
by direct reductive amination (e.g. with sodium triacetoxyborohydride, molecular sieves
and acetic acid in a suitable solvent, e.g. dichloromethane) to yield compound III, followed

by removal of the protecting group (e.g. with hydrochloric acid in ethyl acetate).



Schene 10 Il FT Il IV The
hexahydro[ 2, 4a, 5] tri aza-fl uorene derivatives of
woaoomes4yY can be prepared as described i n schede/EPR2004/006612
from conpounds of formula Il (anal ogous toWD 0044753)
by reduction with suitable reding agents in suitable
sol vents or solvent mxtures (e.g. sodi um borohydri de
i n tetrahydrofuran/ TFA or NaCNBH3i n acetic acid,
gchemeagti vel y). Conpounds of fornula V may al so be
prepared from conpounds of fornula Ill (anal ogous toWD
0044753) by egther si mul t aneous reducti on an
deprotecti oR of the tert-butoxy carbonyl dtoup with
sui t abke reducing agents in suitableggcidigc solvents
or solven [
r emoval
whi ch RiFtonm cd¥d b gybt ai ned by regiet iy
internedi ates Il1YwiAh a suitable reducing ge@}‘Lﬂ an
appropriate solgfént (e.g. sodium cyanoborohydgi‘de in
e.g. acetic acid). Conpounds of fornula la can be
prepared as shown in schene 11: Schene 11 R N%IRL- - N
N R4 MeOH R RIK R Li Al H, Et20 1 :

5 A variety of substituents R', R*and R?, preferably those functional groups that do not
tolerate the methods described for the 1,2,3,4-tetrahydro(2,4a,5]triaza-fluorenes synthesis
can be introduced starting from 1,2,3,4-tetrahydro(2,4a,5]triaza-fluorene Il according to
scheme 8. To that end, the amine nitrogen of I may be protected, e. g., as the tert-butyl
carbamate, to generate compounds of formula III.

10

Scheme 9

II, wherein R3 is methyl

1,2,3,4-Tetrahydro[2,4a,5]triaza-fluorenes of formula II in which R? equals a methyl

15 substituent can also be prepared as depicted in scheme 9 from intermediate ITI by a two
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R5/ 1 a Hexahydro[ 2, 4a,5]triaza-fluorene derivatives of
formula la with the proviso that Rl, R2 and R3 are not

wonwsme4ean al so be prepared as depicted in seboeme2d/006612

frominternediate J where the indole noiety is reduced
vvi th magnesi umin nethanol to p?oduce indoline-amni de

whi ch i.s then reduced under suitable conditions (e
@tep P{(LCA%S%%MHQQ@#}%F néilf’%rlﬁf? ISEodHFR b e&rp Ybsmeier-Haack

ftplatied raqctioh dna gullseqait ediicoh BitheFottyd 'iz%ﬁﬁédlatk Bnder suitable

f%gﬁ?(iﬁéﬂletsﬁ atlélg%éfkic]o npo %\M’{lﬁoéi%ﬁﬁe%%%ﬁdaﬁ U@Eﬁ%@ne}/ Under these

caiiiiibnsahs pRrbee glolipithiy allo Be é-leanedi(@fft By, if I fR-Butl carbamate
NBoc 1. Deprotectlon 2. MeOH, K2CQ, 3 npounds V

i %R t he proviso that Rl, R2 and R3 are not brom ne
can alternatively be prepared as depicted in schene
12. Indole internediates L are reduced with a suitable
reduci ng agent (e.g.nmagnesiumin nethanol). The
Lndol ine derivativeMs al kylated with an al kyl ati ng
%g%ﬁ%ighch as, e.g. the sulfamdate I X in the presence
of a suitable base like, e.g. sodiumhydride in a
sui tabl e solvent such as N, N-di net hyl f orrnam de.
Internedi atg K can be prepared by sequentlal treat ment
of |nterned?ate Nwth an acid (e.g.Rtrifluoroacetic
acid iRt net hane) fol | owRdpy base |ike, e.qg.

pot assi u
N N>\/NH R N N>\/NH
5

II vV

R
R2
B
e,
R’ N N>\/NBoc
5

The hexahydro[2,4a,5]triaza-fluorene derivatives of formula V can be prepared as
described in scheme 10 from compounds of formula I (analogous to WO 0044753) by
reduction with suitable reducing agents in suitable solvents or solvent mixtures (e.g.
sodium borohydride in tetrahydrofuran/TFA or NaCNBH3 in acetic acid, respectively).
Compounds of formula V may also be prepared from compounds of formula III
(analogous to WO 0044753) by either simultaneous reduction and-deprotection of the
tert-butoxy carbonyl group with suitable reducing agents in suitable acidic solvents or

solvent mixtures (e.g. tetrahydrofuran/TFA) or via removal of the protecting group from



in methanol. Reduction of internediate Kwith a
sui tabl e reduci ng agent such as |ithium al um nium
woydrsiodes4bn a suitable sol vent such as, e.g. PCI/EP2004/006612
tetrahydrofuran or diethyl ether vyiel ds
derivativesV.Scherre 13 RV HA7=d1Br, | VIl IV (PG
= Boc) rnedj ates of forpula |V c nbe prepar ed
%%B}GQPFF‘@ o‘r@eia S gan 6ﬁb‘iameéﬂ>aféa$ ies ofintenggediates III with a
§BlaPRASIIC M ehOintaRQPBr St iakd ﬁﬂiveh@(et%"@ocﬁﬁﬁn cyanoborohydride in e.g.
I nternediates VIl inturn can be obtai ned
#4H6adRAt i on of internmediates VI with a swtable
hal ogenati ng agent (e.g. for Hal = Br with
SoRpOARGUTEoMhUTh Bedani B FeSdtbd ahewnh ¥&RnesSUEN as,
e.g. tetrahydrofuran. I'nternediates IV in which RL and
R2 are defined as above and R3 equal s hydrogen can
al so be obtained frominternediates VIl in which Rl
and R2 are defined as above and R3 equal s hydrogen in
Sdhahedy to schene 13 by using internmediates P - S and
Whvhi ch can be synt hesi zed according to schenes 14 and
15 using ;t he hexahydro[ 2, 4a, 5]tri aza-fl uorene
derivative VIIIl as starting material. Int
2 . .
e -pbt apned according to schi
el on accordi!\ﬁ_ﬂg to schene||10.iSc

10 RiR RO RL = Ne Et, cyghe:  .GH3
R5>\—/ R5>\/
J K
R3
2
R AN
LiAIH, m
— RN N N—R*
Et,O >\/

Hexahydro|[2,4a,5]triaza-fluorene derivatives of formula la with the proviso that R',
10 R?and R® are not bromine can also be prepared as depicted in scheme 11 from
intermediate ] where the indole moiety is reduced with magnesium in methanol to
produce indoline-amide K, which is then reduced under suitable conditions (e. g., LiAlH,
in diethyl ether). Compound J can be obtained according to Scheme 2 (R* is hydrogen). In
case R*is alkyl compound J can be obtained e.g. by reaction of compound D with alkyl-Br

15 under basic conditions.
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PG means a protective group conpatible with the
chem cal transformation, e.g. as described in T.W

wonesweoand P.G M Wits, Protective groups i nPOTERR003/006612

synthesis, 2n edition, pp. 309; preferably Boc. Ra is
defined - as before and R8, RO 2#f R10 i s al kyl, aryl,
gécloalkyl al koxyal kyl or aryl oxyal kyl . Cbnpounds

#ng to forrmula VIII can be obtained according to
schene 2 @and foll ow ng reductiogsaccording to schene
10.SEyer | exanpl es for thﬁgela oration of conpound

VI ed iMg sc . a)
Al kyl / stltuted deri can be

obt aRHed'N'r oy est@¥- ¥ i tritedN Nt fr re@Rates O (e. g.
via brom ne-I1thium exchange, quenching the |ithium
intermedi ate_ with carbon dioxi de ag? esterification of
the acid) or~via carbonyl ation reactions (e.g. under a
car bon nonoxi de atnobsphere with a suitable catal yst

i ke, e.g. bis(triphenyl phosphine)palladi un{ )
chloride in an apprpri at gxpal cohol |ike, e.g. nethano
or ethanol in the presSence of a brse |ike, e.g.
triethylam ne). Int@nn%dwate$go are reducsd to
benzylic al cohols (P _®R8 H, Y \er agai n can be
al kyl ated or arylgk@qmbMMﬁethqo: 3O\ hhose
skilled in the art. kyl‘?tr|WnDrorneP yl, or

cycl opr opyl derlvatlves S (for examp a met hyl group
can be introduced through crossgcoupling reaction wth
tri methyl boroxine in the presence of a 'catalyst Iike,
e.g. tetrakis(triphenyl phosphine)pall adi um{0) and an
appropri ate base like, ;6. 9. sodiumcarbonate in a

solvent m xture like, '®.g. dimethoxyethane and water.

fhtr Blgggcgﬁthyl ‘ -nty?ﬁn be!hﬂtrod Q
trlfiN@bgq@@bate AN S Qdi depiyn an apprey ‘ NH
solvent [iKe, "e.g. |-nethyl<2/pyrrolidone. A >_h/

cycl opropyl substituent ggh be introduced for exanpi’e
t hrough pal | adi um catal yzed (e.g.
tetrakis(triphenyl phosphi ge) pal | adi un{0)) reaction v
of VIII with a pre-forned

Compounds V with the proviso that R', R* and R’ are not bromine can alternatively
be prepared as depicted in scheme 12. Indole intermediates L are reduced with a suitable
reducing agent (e.g. magnesium in methanol). The indoline derivative M is alkylated with
an alkylating agent such as, e.g. the sulfamidate IX in the presence of a suitable base like,
e.g. sodium hydride in a suitable solvent such as N,N-dimethylformamide. Intermediate K
can be prepared by sequential treatment of intermediate N with an acid (e.g.
trifluoroacetic acid in dichloromethane) followed by a base like, e.g. potassium carbonate
in methanol. Reduction of intermediate K with a suitable reducing agent such as lithium
aluminium hydride in a suitable solvent such as, e.g. tetrahydrofuran or diethyl ether

yields derivatives V.



conpl ex of 9-borabicycl o[ 3. 3. 1] nonane and propar gy

brom de in the presence of an appropriate base |ike,
We.2005/0eadb um hydr oxi de in an appropri ate sol veRCT/EPR®4/006612

e.g. tetrahydrofuran. c) Al kylsulfanyl derivatives Q

Procedures describing the metal2%tion of aryl bronides

and reaction with al kyl disulfides to form
éﬁgﬁmééﬁfanyl derivatives are provided in Heterocydes,
1992, 34, 1169-1175. d) Al koxy derivatives R

Intermediatgs VIl is reacted with an suitable al coho
in a solvent) like, e.g. toluene in the presence of an

appropri at yst system such

TOL- Bl NAP |and | Pd ) 3 and-a=base s&ch as,

sodi um gt N | nt er medRat e\ g, W

can be prepared rding to schene 15. For, i on of

the ketone U (af’dehyde if R1l1l equal s hydmdgen), where
R11 i s defined asvhydrogen, hal oal kyl, Hal = Cl, Br, |

al koxyal kyl , t hi azol yl or al kyl, prefeNﬂny | ower al kyl
can be acconplished directly fromthe the bromde VIII
by netallation with e.g. tertiary-butyllithjumin a
sui tabl e solvent, e.g. tetrahydrofuran or djethyl
ether, and reaction with an am de such as an

N, N-di al kyl am de e. g. dinethyl acetanlde ory an

N al koxy- N-al kyl ani de such as Nnet hylR®
N- met hoxyacet am de. Alternativel gai_r
organonetal lic or netal hydride reafent
Gignard reagent, organo-lithiumzr
di - i sobut yl al uni ni um hydride witR
(preferably R13 = nethyl, R14 = nethoxy)_s an al so

provi de the ketone U. The al cohol V, whetfe R12 is

defi ned as al kyl can be obtai ned fron1bQSeréone U by
reaction with an organonetal lic reagent

Gignard reagent or organo- I|th|un1reagent The

al coHsfervediates pbfornaly |y aefhiepecpaasd medrdinet shembé3 from

QHE Rgdtek K/%)I Ilﬂgthlégg B[Eo }ﬁ«fl Cﬁtor O‘C{]sq(g}eﬁgﬂ th rlﬁ Iin rmﬁdliates VII in turn

uci ng agent or "al co
5 oianibe phtalnsﬁd\by\mhgenm CFfIQ’germh@a@mé(iﬂwndnmugahlaylalbgenatmg agent
h r
S(@gaﬁgﬁ%‘ij ?étvflg{] Igl émﬁé‘n?ér’]&hﬁn‘i’dﬁt% 8§‘§u1ﬂ%ilé L@obnt MG AL
Aetrahydaefovesi.y, hormochiral al cohols of formula V where
R11 R12 may be obtai ned dlrectly fromthe ketone U

AGELEREALS 1O K RAN F)Sgg%d gas ébog_?AH?i REDGMs IRRfogen can also

1987, 109(18), 555
be obtained from 1ntermed1ates VIIin Wthh R and R are defined as above and R® equals

th N—PG

- 10 hydrogen in analogy to scheme 13 by using intermediates P~ S and W which can be

synthesized according to schemes 14 and 15 using the hexahydro[2,4a,5]triaza-fluorene

derivative VIII as starting material.

Intermediate VIII can be obtained according to scheme 2 and following reduction

according to scheme 10.



109(25), 7925-7926. Ethers of fornula Wwhere R8 is

defined as before may be obtained fromthe al cohol V
weeewvodosag t o net hods known to those skilled i RCTHER2004/006612

art. Schene 16 Y BB AA The internediate X can be

deprotonated by suitable bases‘%)Such as al kyll'i thi um

in particular sec-butyl lithiunm in a inert sol vent

such as toluene and reacted with el ectrophiles such as

met hyl iodide to furnish internediate Y, or with

d$dretaby 4 f or mam de or di net hyl acet am de to furnish

internmediates Z (R15 = Hor CH3). As nentioned in

scheme 15, internediates Z can by converted to

al cohol s A& amgTfurther converted to BB atx

procgdur eg i peth i n scheme 15 ahove. sohol s

of for mgra AKX whd cRL6, the dhapjio ey he

separated by net S knomn to those sKilled |n>Ln9/ar?G

e.g. HPLC, optigdhally using a chiral colum. s

Al ternatively, honochi®al<al cohols of formula AA whereR

R15 R16 nmay be obtained diregtly fromthe ketone Z

according to known procedures . Am em Soc,

1987, 109(18), 5551-5553 and i bi d; 1987 109(25),

7925-7926. Schene 17 Ic Id C eavage o} he protective

group in cghps according to fornul a ey ei n PG

nea oup, preferably Bod
per for th meipgy sUth as trigiUomgaceli Bg
or hydr J in a suitable solvent suc
ethyl acetate iR*order to obtain a conpound ¢ff”fornul a
Id. Schenme 18 RRO IV | & Vil
l ’] A
. | N R' N N N—pG
RO g
N~ N N—pg R®
| )L_d/ s
RS
P R' = Me, Et, cyclo-propyl, CF,
5 PG means a protective group compatible with the chemical transformation, e.g. as

described in T.W. Greene and P.G. M. Wauts, Protective groups in organic synthesis, 2

edition, pp. 309; preferably Boc.

R*is defined as before and R®, R” and R™ is alkyl, aryl, cycloalkyl, alkoxyalkyl or
aryloxyalkyl.

Compounds according to formula VIII can be obtained according to scheme 2 and

following reduction according to scheme 10.



The tetra- and hexahydro[ 2, 4a, 5]triaza-fl uorenes of
formula Ib and Ia can be prepared from conpounds of

wobaposwoessb| and |V, respectively, by nethods KROWEPR2V4/006612
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the art (e.g. March, Advanced Organic Chem stry, 4 th.
edition, page 411 ff, 768ff, 898%k,
900f f, 1212f f . e- - al kyl ati onreactions

wth R -Br
upryerel @C&mpées(;f%@lﬁelabﬁéﬁ)ﬂom SPBRov U svedrigiighted in schernes 14.and

apyl ati onfol | onedby reduction etc. Schenme 19 O _ 5 1|
RV ,p HSOC2 Boo RuO2 NI O Boc- BoC OH V Nal &4 IX

The Boc-sul fam date | X ¢can b repar.e or di ng

?Bh é\i@‘f/fgvﬂew @%?Wﬁ% dgg‘@am Erdts @t%aﬁfgfram qist- substituted

der hﬂ/t@iﬂlé/(ﬁﬁeé/\ot(b tm Bf&iﬁm@lﬂtﬁ’ihhgécchﬁhg% §untBRbL @he 11th1um

sol yvent e yd ran_or eth tate in the

pr o rRcdifte atm 0’6‘ %énféesgenfiqa{l@%l ﬁ%igrwé Opyia carbonylation
i M dazabis @nd uﬁdérdd &t hbfotitd aiRPhat dithe: ﬁitauveumyst like, e.g.

S bl s ok e sl sl ) 45 eri ik sfigholgie, .z

hyd &19&1%01 bh&h@ﬁ& i3 %%eﬁ&é ¥ aﬂias& tﬂ@e @%r t@fé&zﬁéfﬁﬂe) Intermechates o)
attache anged 97% over

R
e educaiopen gy o (o akh.she Fiter atusere o qliyited or
pr oy e&@ﬁHﬁtHM?? kﬁ&ﬁﬁrt&itmﬂe §1€]lé‘cﬂhrfﬁ<l: thl for use as

g@er eutl cally active subst nces s anot her
Loy prometyR T cafﬁlom %‘iﬂVGEV%S fff@Epesy @ methyl group can
f or pukdrddired Rs6sH &8 ‘i’iﬁg FQktibh 371ﬂﬁrtﬁﬂiéﬂ{y'l&ﬁ0ﬁﬁe in the presence

d ts f t
1| fES SEalTHEHF: %ﬁ@r%&ﬁ@wilegxéﬁq@n g8 sachen sppropriate
W t Badehikefe. dTEodubfGehdRiSin 4 sh)@veﬁt ﬁﬂ}cta&ﬁ{ke Hig BliglghoRydiHlane and

2c subtypes, particuylarly the 5~HI2c sub
Wateryg\ trlﬂuceromethyl subst%uent can be introduced t){jrough reaction of

intermediate VIII with, e.g. trifluoroacetate and copper(l)iodide in an appropriate
solvent like, e.g. 1-methyl-2-pyrrolidone. A cyclopropyl substituent can be introduced
for example through palladium-catalyzed (e.g.
tetrakis(triphenylphosphine)palladium(0)) reaction of VIII with a pre-formed
complex of 9-borabicyclo[3.3.1]nonane and propargylbromide in the presence of an
appropriate base like, e.g. sodium hydroxide in an appropriate solvent like, e.g.
tetrahydrofuran.

c) Alkylsulfanyl derivatives Q. Procedures describing the metallation of aryl bromides
and reaction with alkyl disulfides to form alkylsulfanyl derivatives are provided in
Heterocycles, 1992, 34, 1169-1175.

d) Alkoxy derivatives R. Intermediate VIII is reacted with an suitable alcohol in a solvent

like, e.g. toluene in the presence of an appropriate catalyst system such as, e.g. (S)-
TOL-BINAP and Pd(dba)s and a base such as, e.g. sodium hydride.



Li kew se it is an object of the invention to provide
phar maceuti cal conpositions conprising a conpound of

woOaoomoes4d and a therapeutically inert carrier PCIEPR®4806612
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further object of the invention to provide a conmpound
in accordance with formula | fof2use in the production
of i capents for the treatnent and prophyl axi s of
eatgggggﬁigrders and obesity. Also preferred is the
use of a conpound in accordance with fornmula | for the
producti on of\\ ]
prophyl axi s pf '
di abetes (i H taydependent diabet e i L I
Type |1 di abetes gpggf Ul i n dependenf dNabefles
mel l'itus (NI DDM )s” di abetes secondary @o 5>“/
pancr eati cdi sease, diabetes related to steroffd use,
Type |11 diabeteE (MBI nutrition rel d di abetesg),

Type |

N—pG

di abet es i nsi pi dus, hypergl ycae 7 diabetic
conplications and insulin resistance. Particular|ly
preferred is the'use of a nmpound in accordance with
formula | for the production of nedicanments for 't he
treatment of diabetes nellitus (DM, Type | diabetes
(i nsulip de nt\di abetes nellitus (1 DDV ),
di ab& BsN NT i n\dependent di abet esr’
(NI DDV ), Idi aHeteiyggﬁﬁ‘dhry t o pancr eat gt
di abetes r@l ated_#0 steroid use, Type III
(mal nutrition relat ed di abet es), hyperglycaenia, R Y
di abetic conplications and insulin resistance. It is a
further particularly preferred object of the ing?ntion

to provide a conpound in accordance with forrmulg | for
use in the production of nedi canents for the tréatnent
of Type Il diabetes (non-insulin dependent di abetes
nmellitus (NNDDM ). An object of the inventiopA4s tihe
use of conpounds in accordance with fornyla | f
production of nedicanents for the treathe Ne
prophyl axi s of disorders of the central Rf€jvous >_‘/ PG
system cardi ovascul ar di sorders, gastrefritesti ngé

di sorders, diabetes insipidus and sl eep apnoea. w
Particularly an object of the invention is the above

use, wherein the disorders of the central nervous

system are sel ected from depression, atypica

depr eslsnltgr?ﬁed?alteg)%lf %rn%.lg %\; gaenr Bc’e’ prepared according to scheme 15. Formation
of the ketone U (aldehyde if R" equals hydrogen), where R is defined as hydrogen,
haloalkyl, alkoxyalkyl, thiazolyl or alkyl, preferably lower alkyl can be accomplished

directly from the the bromide VIII by metallation with e.g. tertiary-butyllithium in a

suitable solvent, e.g. tetrahydrofuran or diethyl ether, and reaction with an amide such as
an N,N-dialkylamide e.g. dimethyl acetamide or an N-alkoxy-N-alkylamide such as N-
methyl-N-methoxyacetamide, Alternatively, reaction of an organometallic or metal
hydride reagent e.g. a Grignard reagent, organo—lifhium reagent or di-isobutylaluminium
hydride with the amide T (preferably R" = methyl, R** = methoxy) can also provide the
ketone U. The alcohol V, where R' is defined as alkyl can be obtained from the ketone U
by reaction with an organometallic reagent e.g. a Grignard réagent or organo-lithium
reagent. The alcohol V, where R'?is defined as hydrogen can be obtained from the ketone

U by treatment with a reducing agent e.g. sodium borohydride. For alcohols of formula V

where R" # R', the enantiomers may be separated by methods known to those skilled in



anxi ety disorders, obsessive-conpul sive disorders,
soci al phobias or panic states, sleep disorders,

weeansalosdysf unction, psychoses, schizophreni a, POTEIP200A806612
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and ot her conditions associated with cephalic pain or
other pain, raised intracrani al33ressure, epilepsy,

pigsonalii di sorders, age-rel ated behavi oura
dihs GF ket P\i&e ﬁﬁt}%%lwalﬁma.ascbﬂaleq%urags Séearatigelyyiomochiral alcohols of

dﬁ%ﬁfa]' \aWhQIr ?21%5'}9 gﬂagﬁé %(iare Ye%g tﬁe kéjcl)r‘?é) {Jdaccordmg to

dhoo r ess
dkmmwdmosedwm«ngl |]£Aﬂ1a¢3hegmeSosyIﬁ$me( 18)¢ 55;51&3&53 ahadhgl1987,

m a, anorexia nervosa, prenenstrua
te gﬁ%hﬁﬂ?‘gghn stroke neur odegener ati ve di seases,
encephalitis and nmeningitis. A further preferred
enbodithenstof ﬁfrntlﬂne\/\bwbae Be isl defiand hoisefore thdyebeadb@aifed from the alcohol

to f la I,
R A R el IR EPERE AP o o 5.

Also preferred is the aforenmenti oned use of the

s according to fornmula I, wherein the
gastroi ntestinal disorder is dysfunction of
gastrelntestlnal motility. further object of the

i nve tlon are conpounds in accordance with formul a
wh factured accordi he processess F
desgr | rei n. Afurt herl egbo nt of—ke pyesegnt

i AveMti on i sNBecnet hod for tNe tNeatAsnt and NBoc
prophyl axi'S" of di sorders of thg/Cenhtral nervous r"® 5>“/
system car di ovascul ar di sor def s, gastroi ntesti nal

di sorders, diabetes insipidusxand sl eep apnoea, whi¢h

met hod conprises adm nistering an effectiveanount of

conmpound of formula | as described. Preferred is this1

met hod, wherein the disorders of the central nervous

system are sel ected from gepression, atypica
depr essi on, bi pol ar dlsoFders, anxi ety di sorders,
obsessi ve- conpul si ve s, soci al phobias di
pani ¢ states, sleepodlsbrd rs exual _dysfuncti on||
psychoses, schlzoﬁhr N MTHr ai mecand ot her
condi ti ons associ aREtk™i t h C lic pain or o&fi
pai n, raised intracrani al p?essure epi | epsy, R’
personal ity disorders, age:related behavioura

di sorders, behavioural disorders associated with
denmentia, organic nental disorders, nental disorders
in childhood, aggressivity, age-rel ated nenory

AA

The intermediate X can be deprotonated by suitable bases ( such as alkyl lithium in
particular sec-butyl lithium) in a inert solvent such as toluene and reacted with
electrophiles such as methyl iodide to furnish intermediate Y, or with dimethylformamide
or dimethylacetamide to furnish intermediates Z (R = H or CHs). As mentioned in
scheme 15, intermediates Z can by converted to alcohols AA and further converted to BB

according to procedures described in scheme 15 above. For alcohols of formula AA where
R' 2R, the enantiomers may be separated by methods known to those skilled in the art
e.g. HPLC, optionally using a chiral column. Alternatively, homochiral alcohols of
formula AA where R™  R'® may be obtained directly from the ketone Z according to

known procedures e.g. . Am. Chem. Soc., 1987, 109(18), 5551-5553 and ibid, 1987,
109(25), 7925-7926.



di sorders, chronic fatigue syndronme, drug and al coho
addi ction, bulima, anorexia nervosa, prenenstrua

wOensioom49t r auma, stroke, neurodegenerative di BeREP004/006612
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encephalitis and neningitis. A further object of the
present invention is the method* for the treatnent and
prophyl axi s of sexual dysfunction which nethod

s adm nistering an effective anount of a
conmpound of forrmula | as described. Preferred is a
met hod for the treatnent and prophyl axis of gf
di abetes,nelfitus (DM, Type | diabetesR(insuIin
dependeftdi s neeitus (IDDM), Type j
(non-insul ijln depe t diabetes nellitus (
di abet e's€cqfidaNy t creatic diseasr!
related to steroi e, type Il diabetes
(mal nutrition rel’ated di abetes), diabetes insiﬁfdus,
hyper gl ycem a, di abetic conplications and insulin
resi stance, wp ch nethod conprises admninisteping an
ef fecti veanount of a conpound in accordance with
formula |I. Particularly preferred is a nethod for the

t@l%ﬁ%@éﬁth@ﬁfbt&ﬁ‘}@ Bydupih So@ipodh@etedinpetblfoirmsla (OMherein PG
Type di abet es (|ns%£;4g qg endent dfabeéfs neﬁi'tdﬁ%chas
(EDNR PIOEYRg rpuR}PAHETAEY Bafofin ORI Feih Fa T 2
di;aRstoastakid drasdfdyePOMoride i aldtbte soBeondrh s tthyl acetate in order
pancreatic di sease dLﬁS tes related to steroid use,
ttpobtain p comaperdel form rition related di abetes),
hyper gl ycem a, di abetic conplications and insulin

resi stance, which nethod conprises administering an

ef fective anmount of a compound in accordance with

formula |I. It is a preferred object of the invention

t de a nethod for the treatnent and prophyl axis

of eating disorders and obesity, which nethod

conpri ses adgd ni stering an effectiveanount 3f a

conpound, of formula I.It is a preferr?g ob

i nventi®® i de a nethod for the

pr ophyl axi | diabetes (non-ins
di abet egt s (NI , Which met hed
adm ni steri ng an

N.
ff
formula I. 5}L-ﬁ

R

R

The tetra- and hexahydro[2,4a,5]triaza-fluorenes of formula Ib and Ia can be
pr\epar'ed from compounds of formula I and IV, respectively, by methods known in the
art (e.g. March, Advanced Organic Chemistry, 4 th. edition, page 41 11f, 768ff, 898ff, 900ff,
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It is a further preferred object of the invention to
provide a nethod of treatnent of obesity in a human

wohniashoesaapr i ses adm ni stration of a therapeut PCRIEP004/006612

ef fecti veanount of a conpound according to formula I

and a therapeutically effectivédanount of a |ipase
inhibhitor, particularly, wherein the |jpase inhibitor
i]gl%ﬂ’i et alkylafips geagHortfegc itBR  thrawidsy bastq conditiong h Mannich
eddaiods asaREehIfIRFyAAMBddRontehe si mul t aneous,

separate or sequential ‘admnistration. It is a further
refer gd object to provide a nethod of treatnent of

%&g@l’—?—i-di abetes (non-insulin dependent diabetes
mellitus (NIDDM) in a human which conpri ses

adm nistration of a therapeuticaldy effectiveanount 06

a conmpound agcording to fornula Il and a o 0

t her apeld;bcié\l y eff ?'izveaBochN/éf\ | i pR¥@,i nhi dece.rN/S\

parg jcoNackys yherern T |ipa5\e_ic i bitor—rs- o
“orlistat. Also an object of then egtionai@the \‘—<5
net hod as descri bed above for the sRmultaneous, R
separate or sequential adm nistration of a conpound
according to fornula | and a |ipase inhibitor, X

particularly orlistat. It is a further preferred

bj t ' i { i . .
treat msaocs TnRKEE 8 ebeou fp RufTliRedt 1 by ygating Boc-
Prefseied athdaplemiendertptivestvath thisiniyl chisridd DRMujtablTypleeritle.g.

' of- i ' LLitus .
PG R AT AT YD AEAEIAE 061 85: BBy o
dinidreole snd ekitising the inteanaliate (sg, willy pelivih Imetazhioties and

P ) 7t h ASi DLEUS,
FPA o) B4 EL B0 AREE T sy EREHED, WRGBRT ot hydrogen
stereachemistny of the serhomktonh attainpd tsRSreatinsnirshamged dae.a>97%)

ther @pautigLal!ly effectiveamount of a conpound
ﬁ%i ng )

accor to formula | and a therapeutically effective
amount of a |ipase inhibitor, particularly, wherein
t he " i ipaderthermbixict of the énventips tagprovide compatiads amonijgtotformula I

g%r ﬁs'a‘?i? g%\‘f;%ﬁh&{ﬂ%lgﬁw Q¥ie.a method as descri bed

ove e si taneous, separate or sequenti al
adm ni stration of a conpound according to fornula | - .
and &t isiepether phipetisf therinvesdionite premids capnpiundanf formulagl as described
2bbW ohafe RBELLI Frh i RRRLE B L PRbARA i
i nventi or? IJt}o pr ovi(ge almst &gsrdﬁ)og‘eqm)ﬁ%I aﬁ;a&mempy of illnesses
which are caused by disorders associated with the 5-HT; receptors, the 5-HT+4, 5-HT3s

and 5-HT;c subtypes, particularly the 5-HT,c subtype.

Likewise it is an object of the invention to provide pharmaceutical compositions

comprising a compound of formula I and a therapeutically inert carrier.

It is a further object of the invention to provide a compound in accordance with
formula I for use in the production of medicaments for the treatment and prophylaxis of
eating disorders and obesity. A

Also preferred is the use of a compound in accordance with formula I for the
production of medicaments for the treatment and prophylaxis of diabetes mellitus (DM)
including Type I diabetes (insulin dependent diabetes mellitus (IDDM)), Type II diabetes
(non-insulin dependent diabetes mellitus (NIDDM)), diabetes secondary to pancreatic



treatnment of diabetes nellitus (DM, Type | diabetes
(insulin dependent diabetes nellitus (IDDV), Type II

wdizedz@ness9 (non-i nsul i n dependent di abet es nel | PCUAP2004/006612
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(NIDDM ), diabetes secondary to pancreatic di sease,
di abetes related to steroid use3® Type |11 diabetes

(mal nutyition . related diabetes), hyperg)ycaen a, )
CREE LEElABFERE? s e LR fpaes YAREEon ralated diabetes),
hdizhetesnsiphiue difpet b emthriiabsid @nhghtadotdeidapaitn eadthice.

ef fecti veanount of a conpound according to formula |

and apt.h ' \ qef i ve anmount of ) :

| i paslé%_ljrt}%lﬁ]%ﬁfg%‘%f&gééﬂr%( F}%:eu‘;sgﬁéha/?or\g\lﬁ%?nel i atcﬁ%r%f?f)ea th formula I for the
i RFfidycter of medicahentafor the treament of disbatdsiredlituof DMdeType I diabetes

I M QN &?eﬁ&n@ aR¥EEERIARS (1DHMD, 'ﬂg&qﬁ HPA%gteQ BRI Rn dependent
tg.e si mu ];ianeﬁ}f@ se)p rate or sequential '
adiRpetesTelkfysdNIBOM) c@*ﬁgﬁwa&%m RRgCEeatif dispaseiediabetes related to
asterodd Lisep @ MINdibiRitésAimal P@titios Wlatel Vidbeles § hperghicacmia, diabetic
fgc;t r..ob] ect. of,. the invention is the use of a

cor‘FB%hlgc HO%‘Jfa SPRPIeFstACS he manuf acture of a

nmedi canent for the treatnment and prevention of obesity
i n a Patd ewthenpaticglady prefereabobjet gf thegavantion taiptdvide a compound

| {iPRS S da Rt Wit RYrn AT BAaGL iﬁ%%ﬁg}r&ﬂggmg {)F%j?di%%geljxﬂs RiASfe treatment

inhibitor js orlistat, A fur r ] ect

i BmeiIBﬁlaL§e% neiggnlpy depepdens dinbates mellgps N PM)h t he

manuf acture of a nedi cament for the treatnent and

pr eveAh iobjeciodf thbpsthtyor B tihe {atof efpBthedsif addc¥@ance with formula I for

rgcei ving treatnent wt onpound sel ected.from t he

¢ S Pattaigion f MetRainstl e el PRt S mnd Gu b Sfgfbotdets of the
asasitiahrdryouy system, teodivwacukg disostery, gasgroh@BstBBDdkorders, diabetes

a g [ Lnhibitor (e.g. GW320659), 5-HT

rg{ﬁgt al?ghiarﬁﬁ%%ﬁgoreh'( e.g. Prozac), 5-HT/NA reuptake

inhibitor (e.g. sibutranm ne), DA reuptake inhibitor

(e.g. P"BHE‘#&TSY 1 Ahjectnf the inkputiaRds Bie aboveuiss wRerel) e iserders of the
staital dakow sstemené saddcted g RepessitIt MkypRdal Bepression, bipolar disorders,
ant agoni st agoni st CCKAag%{éi st , aQ{Ci:ll l%Irana oni. st 1
(B diRistern 5 es oY 6 oGy tirial Phobies G Ctates, sleep
CHsorgoniestigl d@siiaction, pstchgen sshizopteniapiigrginpnod ether conditions

0 . f - . = -
CAK-UANSE s o900 Sl AR Bl iy,
aperauiivsdisorip pape-ralatedibebpdprali disepsiarss behaviqural diseeders associated

]?Mtﬁ Qi%m@ilcltiz_l, i&%dﬁ%’zﬁ@ﬁﬂap&ls&ﬁefshﬁeﬂﬁ?di@f)rd@rsqg R dQEggressivity, age-
felate: r%emolr}p disor%lers, chronic fatigue syndrome, drug and alcohol addiction, bulimia,
anorexia nervosa, premenstrual tension, trauma, stroke, neurodegenerative diseases,

encephalitis and meningitis.

A further preferred embodiment of the present invention is the above mentioned use
of the compounds according to formula I, wherein the cardiovascular disorder is

thrombosis.

Also preferred is the aforementioned use of the compounds according to formula I,

wherein the gastrointestinal disorder is dysfunction of gastrointestinal motility.

A further object of the invention are compounds in accordance with formula I, when

manufactured according to the processess described herein.
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prevention of Type Il diabetes (noninsulin dependent
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receiving treatment with a |ipase inhibitor and
particul arly, wherein the Irpaéé inhibitor is
orlistat., A further preferred obj ect ,of t

i nve Atfpgher, embqsimgatofshe Breém\@ﬁgo%bs@oma‘&)ﬁ r%?rot%e treatment and
B6 PR kislof 'dfboI*d'é@s SreheEattal ﬁ&v@rﬁs @sﬂéﬁﬁ tairdilﬁlicufam disbiders,

g%%g)tu&%%% e{s ﬁ]g%({‘:t?sgmg% ﬁtslee eote% LW lﬁ gxghod comprises
UM tEring yip effdchvdarabem’r&sf a(qompouné wf fmrrd@q)b%dbmﬂ ed
di abetes nellitus (NIDDM ), diabetes secondary to

p anc @?%%ﬂrgd qi 'tﬁ@ AnehodiARRY Lae rd?éo?@l&@ of 1?1e LD Indrd8esystem are

| abet es nalnu trition. rel ate gla etes

dda@ed Erom deprqshiancatymical deppesriat Rikpl ardh% qrs @nme disorders,
Q)‘Bg&kw&ééﬁlﬁﬂﬁlv@ dfdordesd/ bddial ﬁ)ﬁﬁbﬁi aNpani¢ §tads, rshtbp émbrdei’sa sexual

| t,
épé&r{i%&% g%, F irzeél}rﬁg,lt Ip\ga%lge Imﬁ(:i) P@\%f gcgndn 1o assoc1ated with
%ﬂ)hﬁiﬁ: @hin ok dikiriphi, ryisxdtintratranialpressefe epibgpspipersonalgy disorders,
6?&8 6&%1‘%& gn}f Vl(%u(g%n&ﬁo?@ers,soeh?ﬁoﬁﬁfd@%rd@rsca%mﬁ A ith dementia, organic

acture o
meehitelatiwmders,onerthlalitorders ireeitidhnad measeasitifyppgeotelated memory

?égogﬁ%g‘;thﬁé‘hé At ﬁe r@Momg 3@?@ Indhiabedl ﬁédl(:’dl@.@ llb|ul1fh1a, anorexia

I tus et es
(WﬁarﬁngWtﬂ@b@ﬁﬁ@Wtrﬁ% ét'lr@vpﬁ‘gpqoglg er(aH| E)%%%ses, encephalitis
ddn@t}ﬁérﬁﬁ%lﬁecondar y to pancreatic disease, diabetes
related to steroid use, Type IIl diabetes

(mal nutri.tion. related di
di ab é%l ffue’htea ﬂ%}eftcog%e oaesen ¢ d%teﬁtz(%ﬁ }SEM? g%?gc%ﬂggggﬂeﬁ%eatment and
pabplylexinbiseksal dyémncrt@clerludnglethoeiatomtsewqfwnéﬁtqfrffgééléff“m’e

| b 9% PREbLEKbADlKuIMASLEIRLERe |1 pase i nhi bi tor

oL f er obj ect of the present i nvent i on
ERR R R e
S@D‘M?LT}@E$HMB@&$ Qﬁsuhhltdelpﬁn&dns diahBtehjeeitts (BDDMy, Type II diabetes
venu i
Finsy ngcieé)elg%eijl% gt?ﬁateg Fn ﬁ%‘:{mﬁﬁqﬁ? d?aﬁgffr%g §'éechft1@e[}g t Cg;ncreatlc
i dnedfake, dliubeiee relataditcsteroit aseiypé BAH{apetes fr@@lnuwmhre iabetes)
%Bgcésflﬁmb{éﬁ y&gféycplﬁ{at HﬁeL@J éd{n a5 a[hdtlﬁﬁ.ﬂin' @ﬁ&@nce, which

'S or I CO nat i [ 3
cmqﬁlod@pg@r@qaseadgmg@tqr%aﬁ(g BEHS @muﬁ@og%?ﬁgpﬂ%qddﬁgcwr ance with

formula 1.

Particularly preferred is a method for the treatment and prophylaxis of diabetes
mellitus (DM), Type I diabetes (insulin dependent diabetes mellitus (IDDM)), Type II
diabetes (non-insulin dependent diabetes mellitus (NIDDM)), diabetes secondary to
pancreatic disease, diabetes related to steroid use, type III diabetes (malnutrition related
diabetes), hyperglycemia, diabetic complications and insulin resistance, which method
comprises administering an effective amount of a compound in accordance with formula

L

It is a preferred object of the invention to provide a method for the treatment and
prophylaxis of eating disorders and obesity, which method comprises administering an

effective amount of a compound of formula L.



It is also a preferred object of the invention to
provi de a nethod of treatnent and/or prevention in
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gl ucose concentration is beneficial conprising

adm nistering a therapeutically 3¢ffecti vearmgnt of ha
compound of foryyla | . Particularly preferred is this

usgp 0 I%Pﬁéﬁr%%ﬁtﬁf thsdnvRodgR R PEOY; eé”&?'@@ﬁl diesy the treatment and
i puaplhylang of Tepall eldabptea $nen-lsaba dgbdndestedialene HEARG UNESDM),

A R T A
5- HTZIt i£% EHH‘R:E &%d de%ct-g?ﬁle%?%gér 0 Lo pro vgc? act ﬁ‘é’d of treatment of

recept or agonl BYSTor agoni’'s
c Obgs6T s hiven ydidhsesdnpirises dbministatioe of a (helnzqieudtadb' effective amount
DB%MQ&%&%%@@ g&)né\gfg Itqgc? 9 he% Se If%ftévea?mcg}mt of alipase
t indikiswperrtiddara yherais g hpaset Mhﬂnuoe astarhs‘tat QAllsocinudhijggof the
PIIRE NP thEmb el e R0otE} Sl it or sequential
epfBMiiTiEationof t he present invention is a process for
the preparation of a conpound of fornula I, conprl si ng
one of 4 PRk L ARG C0% 2 LARRAL PRy or g 1 et
r ewacinggimdensndent dighgtes mediltobfPéEDD]?[) am;)arbomatbi v?ndmmmes
ned as _be
P of A Bl e R St B LA A ol o formula
sh iyl athsrapguidestlp eéedsive @nommfarlmasmh:bemmamgcmg@n twhieein the
(ol r e
paoe it RS A R BLERE e UfealbI I P gptheg s described above
rfoaéhe semubﬂne@uwmam @r am@ndﬂmgnnmst&mm&ﬂ ®@nipounbeccording to
f r to obtain a
%%gﬁﬁngcaé%ragﬁgﬁlggf%rg&rrﬂ{l }ﬁrﬂ%@f wherein RL to RS
are defined as in claim1 and Ra neans al kyl,
pr ef et & fprthex prpferesd abjasy pf thaineation teprovituahethodgbmeatment of
| Salerlh méﬂlﬁls*(bw %{g aag%erﬁgéndrgsggﬁ g@@%ﬁ%{l%ﬁm mellitus (IDDM)),

particularly tetra

Hlefhabﬁté? eopeigsdipéapenddntdidbstes mﬁﬁl’ttls OWIPML)}, ligbetes secondary
f8lgaAWeREe Aifda8E, MBMAL Edated to steroid use, Type III diabetes (malnutrition

related diabetes), diabetes insipidus, hyperglycaemia, diabetic complications and insulin

resistance in a human which comprises administration a therapeutically effective amount
of a compound according to formula I and a therapeutically effective amount of a lipase
inhibitor, particularly, wherein the lipase inhibitor is orlistat. It is also an object of the
invention to provide a method as described above for the simultaneous, separate or
sequential administration of a ‘compound according to formula I and a lipase inhibitor,

particularly orlistat.

It is a further particularly preferred object of the invention to provide a method of
treatment of diabetes mellitus (DM), Type I diabetes (insulin dependent diabetes mellitus
(IDDM)), Type Il diabetes (non-insulin dependent diabetes mellitus (NIDDM)), diabefes
seécondary to pancreatic diseasé, diabetes related to steroid use, Type III diabetes
(malnutrition related diabetes), hyperglycaemia, diabetic complications and insulin
resistance in a human which comprises administration a therapeutically effective amount

of a compound according to formula I and a therapeutically effective amount of a lipase



(4R, 9aR)-7-fluoro-4-nethyl-3,4 _
?9,9a-tetrahydro-1 H 2,4a,5-triaza-fl uorene-2-carboxyl i
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N- (5- Fl uor o- pyridin-2-yl)-2, 2-di net hyl - propi onam de
and 5- Benzoyl oxy- 6- br ono- pyrro’r%‘{‘z 3- b]
VI i, d| ne-1,.2-dicar box7lg§§ acid l-tert-hutyl ester 2-

1 Oéslfaéf»lc e WheR @aéﬁsmh@é,@r IS tistalo bhigalsmgn plject of the

Cﬂﬁémtﬁih RWrotide 8 inY@h@d &QTERGQIRE aBbve o€ tﬁeﬁﬁﬁﬂﬁé&ﬁué @eﬂa@a@te or
formof . a,free base or as an acid_addition_salt.

t PRAUEHHR AT atioR e PRBA] AecoBbing itk Iaqndapehmse inhibitor,

aplﬁlutmlgﬂyaﬂista,t the free base can be obtai ned by
basi fyi ng a solution of the aC| d addition salt.
r oduct, of process is_a fr

Conve t he
bag\e/ Aiﬁ%f’a I’iﬂ tie ‘?‘F Giyegtipn s %Psq%mcampyuad ot formula Lin the

phanBRCEES b Lakk¥caaeaibabk ereaghsht add ipkdveRtieabt ob e@i%)/ inP€patient who
obt ai ned. by di ssol wﬁ;é;}he fre base, in a_suitab

ot GRAFECCL NS BrATMER™ P?Sﬁgnl%l Hosad RarHetlanly I‘i\’héﬁsm the lipase
aimhibitor s @tistat. dance wi t h conventional procedures for
preparing acid addition salts from basi c conmpounds.

The ¢ it t he rese i nventi on
f or n‘ugg%) g%er'ohjeﬁgﬁﬁtﬁe EWF? Al tﬂ%ﬂ%‘?é}f a&em&aug& QP%’“WB%I@“ the
pimanlmfactﬁblﬁt ofcahkdicananioedk eres@idit @8 preFExl}ﬁodn biébedit 1|nVaepat1ent who
ERET T T T R O E—
[ ffatubaagtﬁﬁul(ag Bokinep grivaR ¢S hné b ﬁ@é 8B4 ODL9d0ay,tadtenergic uptake
r at orm UI ta

SR B S Bl AT S in Rt P resac) G TRVreoptake

alﬂhlb‘ilﬂos(é @.tsﬂﬁllﬁnanilhe) Dh&’éﬁp@ﬁ@ﬁﬂlﬂﬂ{or ¢eHn] llﬁﬁirbpﬁ@r@l BBYT, NA and Da
exanp or _capsul.es
p’iﬁBBfﬁ%%ﬁl%’% c%?i‘\‘?édr?i ﬁsﬂ‘affﬁ%éfaég 1%375) H\?%ﬁ]a%%@&agq%} M4 agonist,
a(CCKﬁta@bhx@t MACHPIneIFbBisSeeh SH&Pbﬂ%w BIEB @&%El%rsantagolmst H1 agonist,
ofRﬁ gq,négy t | n| ﬂgﬁ:} il?lfx?ﬁpg@g)pro m p&cglyangcgégn?stl Gfgel agonist,
(18- @adomest, QSMSHTh Qe ALRPedrlth dodi st - Hul18 98 0 ikt, PBINC WRtagonist,
ﬁ brl cants (e.g.mgnesiumstearate, talc

&?ﬁéﬁ) ad’%)EXCBH’é’i ‘ﬁf‘%’d{‘%ﬁﬁt s (e.g.potato starch or sodium
starch glycollate); or wetting agents (e.g.sodi um
| aur yA fiathet abje}t offhemtvaﬂilhcﬁi i$ ﬂ[@d&i@ ®f 6 0ainBuRy ofﬁ%ﬁﬂﬁhgﬂﬁ in the

u d ations fo
araﬁ?‘ffk%{l’f ija ‘ﬁ%’n %ge? grpcli p\zeg?nt@pa%%l‘ ®e I diabetes (non-
sinbulinl dependent diabetes melhtus (NIDDM)) in a patient who is also receiving treatment

with a lipase inhibitor and particularly, wherein the lipase inhibitor is orlistat.

A further preferred object of the present invention is the use of a compound
according to formula I in the manufacture of a medicament for the treatment and
prevention of diabetes mellitus (DM), Type I diabetes (insulin dependent diabetes mellitus
(IDDM)), Type II diabetes (non-insulin dependent diabetes mellitus (NIDDM)), diabetes
secondary to pancreatic disease, diabetes related to steroid use, Type III diabetes
(malnutrition related diabetes), diabetes insipidus, hyperglycaemia, diabetic complications
and insulin resistance in a patient who is also receiving treatment with a lipase inhibitor
particularly, wherein the lipase inhibitor is orlistat.

A further particularly preferred object of the present invention is the use of a
compound according to formula I in the manufacture of a medicament for the treatment

and prevention of diabetes mellitus (DM), Type I diabetes (insulin dependent diabetes

.1
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may be prepared by conventional nmeans with
phar maceuti cal | y acceptabl e addPtives such as
suspendi n ?gents (e..g.sarbitol syr

up,, net.hyl .
e ot Japelcliicie (pem tpulin eEsrdeghistpypelius CUDDM)),
WIS sé@ndarylt6 phidibdticaliscasendiabytes rebe e ol nselliypk &8 diabetes

8?1‘@21‘@3{}}:{83 Sﬂgtle% gi_agé_:t:qét ﬁﬁe?%%ca%&&agic}PaYalst_i%{:{%ﬁ@géaébnsaﬂﬂtinsuhn

_ ‘oxybenzoat es
aesistondeiin apatieht whieds alselceaivirgdrdamentrwith alipashanhibitor particularly,

C 0sid ien ot ormof tablets or |ozenges
f@?ng% lfleri%leelgpeﬁsgg%%gﬁ@g% %Jggtgf' manner. The active °

conpounds of the invention ma be,ggrnul%ted for ding t

par ent Birtter abiertf e preseh LGnoR BLhe BiF Ol fEMRRPAg according to
US| d1aG 9R Meths Qlfddufeaifdeh&litaaadntt € the abatntuest sekual dysfunction.

i nfusion. Formul ations for injection may be presented

in ;Jflit Is a@s@saa%géﬁ%me éxgﬁegﬁﬁn acmwicth_si pirarm_Fﬁcamﬁtal iconhpesgition
containers, W an .a reservatiye. e . .
COTIBIINE D PARRIOL fratle f B rARe tHea LY, inge gyrisy and a therapeutically
S&teeiivORSo Rt of aru%gb fisibitér, Phitularly aghueeinshy Bivse krdsbitor is orlistat.
and may contain fornul ati ng agents such as suspendi ng,

stabi li.zin nd/.or di.spersing agents. Ald-er | iy
the a %hefxégf}iﬁg?% Seﬁlgﬁ%gei%ﬂngg e?ref%?uﬁa?xglrng %&ﬁépnsmg

resebightidagt i on with a suitable vehicle, e.g. sterile
pyrogen-free water, before use. The active conpounds

of the.invention . al sabe. f or t N .rel
compati s ier e SLARRE I Ep L LSy afth of reatment andor
epRN@Siondn gnammtiidivonderewhere atredursionsd gpdgpedglycisa sewcentration is

such_.as, cocoa, butter.or. other glyve .
RIS RR AT AT cORes L) By Bhount of a compound of

| fhaadudd . Dactictlagy pedférved i olnip asenetsmethod nhereiry thetdisondeas ere disorders
convgpientl¥ dﬁ%iv reqiin tge formof a solution or

SR eyt d Sﬁ“ﬁ%ﬂ"p #BUY container that is

squeezed or punped by the patient or as an aergsol _ i
spr ayThe agepduatds ofifdriota @) prag bs usédzZiedhe tipataienttingpdiag prophylactic

nebul i zer,. with the use.of ' I

cCgatehR os i arorien e > Bl kPP BBt 2 compounds mey ac
dhchlanot bonatd arantephanelretantinrthd rarpoiends mmayttreaysed in the
suitabl e,.gas... I n the,case of | : .

e R S A AP ASA e
t 6-10€]dir¢@pta function. Preferably, the compounds may be used in the treatment

(including prophylactic treatment) of disorders where a 5-HTjc receptor agonist is

required.

A further preferred embodiment of the present invention is a process for the

preparation of a compound of formula I, comprising one of the following reactions:

a) reaction of a compound according to formula Id in the presence of a reducing agent

in order to obtain a compound according to formula



nmet ered anount. The pressurized container or nebulizer
may contain a solution or suspension of the active

woaopmoosdy Capsul es and cartridges (nmade, for exampR@4/006612
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fromgelatin) for use in an inhaler or insufflator may
be formul ated containing a powdét-nix of a conpound of
the invention_and a suitable powder base such as

| actose or sRarch. A proposed dose of the pétive

compou of [the invention for oral, rentjer a
buccal Non b the average
the treat onditions referred

or
for

(e.g.o0 i 50 of the aciive di ent
per ?? dos& whi ¢ Fﬂ*ﬁe"ﬁﬁﬁfhlsﬁgred Nf or N N—R*
exanple, lto4dt per day. The invention wl W
be described inRietail with reference to the fm@t’l owi ng
exanples. It will be appreciated that the invention is

described by wa)of exanple only and nDdific?@lon of

detail maybe made wi thout departing fromthe'‘scope of

the inventign. Assay Procedures 1. Binding t

swh@temﬁ rfoRe eegpdadmsd IthfmemMﬂge d)tﬁttcﬂﬂlrmln Iﬁdﬁnuﬂﬁe Id and I represents a

1:1%{% Io‘g gé%dalte g?%r@,éé%ﬁéfgﬁ 1}1%5%1%\16 & ghﬁﬁwgggrreg solvents are

i ﬁhe@magacld@tly wtrahyxboﬂummd/\dnemyidnleerassays gi ven
herelnafter Met hod (a): For the blndlng to the 5-HT2C
e 3 [ beled
[ Shy PR solunl1GE ARl gRo MRl B B EheBE; 5 ducing agent
r@ﬁﬁéﬂd@gﬁﬁmna@ﬁﬁnwanda&mnbngasﬁmanﬁwﬂ1ned accordi ng
to the procedure of D. Hoyer, G Engel and H O
Kal kman, Euroggan J. Pharmacol, 1985, 118, 13-23.
Met hod (b Fgr the binding to the 5- HTZBRreceptor t he

5- HT2Br ec ey e r@di ol abel ed MAtMEﬁfﬁtiiggg;\The
affinity of cofypoinds for human 5- PBr c ors in
a CHO cel k! S deMérmiﬂﬁT7ﬂﬁﬂn;§

procedure of K Sghmugk C Ul ner . §e|s>@4y
Lubbert, FEBSLet®’ IQ@Q 342, 85-90. thhod {c) For
t he bindlng to the 5-HT2A receptor the 5- Fﬁzﬁweceptors

wer e

B i

wherein R' to R” are defined as in claim 1 and R* means alkyl, preferably methyl or ethyl. A
preferred reducing agent is e.g. LiAlH,. Preferred solvents are ethers, particularly
tetrahydrofuran and diethyl ether.

Another preferred aspect of this invention are the following intermediates:

(4R, 9aR)-7-fluoro-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic
acid tert-butyl ester;

N-(S—Pluoro—pyridin-Z—yl);2,2—dimethyl—propionamide and
5-Benzoyloxy-6-bromo-pyrrolo(2,3-b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester 2-

ethyl ester.

The processes as described above may be carried out to give a compound of the

invention in the form of a free base or as an acid addition salt. If the compound of the



radi ol abeled with [1251]-DAO . The affinity of the
conpounds for 5-HT Areceptors in a CHO cell line was

woet@vrwvgaed according to the procedure of D. JpCHERemI@06612
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and S. J. Peroutka, / . Neurosci, 1989, 9, 3482-90.
The thus determned activity of42-he conpound of the

Exanple is. . shown in Table 1. Table 1 Conpound Met hod
(ByeniAHs abfiedvs pR seid adyliticn splpche feg basy caa be otpined by basifying 2

Eé%ﬂﬁ%r?ofgcﬁe §c1&' Miéi@ioﬁ Mh? SCWe{‘:s)é@ nphise eé@dﬁct‘%ﬁe&ﬂ&%s}%% free base,
nM Exagg nM 86 nM’Pr ef

- AR 41t19% Saéte @élchubal‘/awbv@nmvﬁcaﬂy ae@g}abm«:wegidmlowlt may be
156QRca M, d%%ﬁ%g Fhd ﬁfeepd'ﬁé &fd ﬁ@taﬁl@ %P%Hl R RaY %&reétﬁlg (}he solution

aI es below 1 parti cul arl y eferred conpou
amaﬂéale)a%rri%@ g ewvamipnahprovedirepios Pespasidg acid addition salts

cggﬁ%@g%@ggnﬁ (20 val ues bel ow 3ONM 2.
Functional activity The functional activity of

co nds of fornul was assayed using a ._. )
FI ggr FRROSIEIHR OR giemraqe@t ngention rembqnﬁzfmuém igiedl qogventional
efﬁl@ﬁﬁéiﬁisﬁﬁ Jnld®r RHTRBhAHEAGiQlly Mgﬁﬁbl’é c'iﬁ?e@s rﬁﬁﬁ%@ hetive

were co E and plated into stan
NFERRAY gwea%gm@ﬁ maydedasmplated fer qrak bﬂ?@l ﬂ@r@}a\% perenteral (e.g.
Cﬁllﬁzfakfé&ﬁﬁk 1H98191|u§6£@c{r .or S6cutBlcbaYyRfHsi 1l gy Fec{aPMﬁgﬁ\étfatﬁon orina

e calciumsensitive d Fl uo- 3- AM _Uni ncor por at ed
d g sdable fRgadaipisiraie %/ mhelstier exinsefflatigasher t o
| eave a total volune of 100 nL/well of assay buffer

( Hanksorhabladesisgalidn, S04 a'r&ﬁc&l@i@il%bﬁiﬁégltlggs i 'fﬁ@%Ee form of, for
and 2.5 pr obeneci d) e drug sol ved in 50
ofafple; 5@%@%@% £ Prﬁa%re )i é‘H‘VSfltl%n me@nwth@hﬁ%éetwaﬂy

t &c@ﬁ@lﬂe WRlipied sﬁcﬂﬁas Polid fs %n‘ﬂﬁ'e'g Hepdl Riflbtdl Afize starch,

%ore cence. neas ment s. he neasurenents were taken

AR e ey S TR A S lagtessal

Vaiscr BRI Rl cIARRE 0X cal@uhSHo8situtdf 'lﬁfncg.h‘eé@(e ?qgﬁr/lieﬁlﬁ)n stearate, talc

and .co red with the response produced

(%resfﬂllc'argpd%salgtegrants (e.g potato starch or sodium starch glycollate), or wetting agents
(e.g. sodium lauryl sulfate). The tablets may be coated by methods well known in the art.
Liquid preparations for oral administration may take the form of, for example, solutions,
syrups or suspensions, or they may be presented as a dry product for constitution with
water or other suitable vehicle before use. Such liquid preparations may be prepared by
conventional means with pharmaceutically acceptable additives such as suspending agents
(e.g. sorbitol syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.g.
lecithin or acacia); non-aqueous vehicles (e.g. almond oil, oily esters or ethyl alcohol);

and preservatives (e.g. methyl or propyl p-hydroxybenzoates or sorbic acid).

For buccal administration the composition may take the form of tablets or lozenges

formulated in conventional manner.

The active compounds of the invention may be formulated for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form e.g. in

~ ampoules or in multi-dose containers, with an added preservative. The compositions may
take such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and

may contain formulating agents such as suspending, stabilizing and/or dispersing agents.



100%9 to which it was expressed as a percentage
response (relative efficacy). Dose response curves

wornes/0east ruct ed usi ng Graphpad Prism (G aph 8oitmraroe/006612
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Inc.). Table 2 h5-HT2C h5- HT2A Conpound EC50 Rel. Eff.

EC50 Rel. Eff. [nM [%. [nM [A3 Exanple 23 14 97 70

56 Exanple 46 13 100 273 50 Exanple 80 13 98 178 56 =
The cofpBatY> B actvainpredionf musbe impevdertyrraforrpeonstitution with a
hRithlié GehielR RS Yerild ik Snl ROGFatef, bd:OQR to 0.01 nM

Preferred conpounds ‘of " fornula I as descri bed above
have activity at the h5-HT2c receptor bel ow 10000OnM
espect ¥ 3iVHFERRUTKI of BieiBTaRdion RayAotsdormlated in rectal

Rebpdstt o ki cHsRTippdsadrieosmerntsn ReLawW Q:QQBMairM’I%Eonventional
preferred conmpounds have activity at t he”h5- HI2

rEeBpttNY BersiicBenrrcos butieyen eibeioglystideseedi ng
behavi our The in vivo activity of conpounds of formula

(1) v ingsessednfiRktritt 6r AhihisttibObY adlagibs, the @&tivRGompounds
gghﬁVJour.$¥ recordi ng food cons tion in_food )

(R¢ iRvanty HEIenveRinly ASPYeTe i i TP fieglittign s syspegsion from a
{ﬁﬂiﬁﬂp Eray 2bnthRler BaYis @g&%&@i’ & ppgedsht y&ekn OF ad@aerosol spray

e

n they were trained under thi's schedul e, the anmount
eI BEFIOPARUR 2P I485 ORI GT £ REREIZOH $he prciRauitable

§ﬁ§F§1&ﬁt,vag$ dicARssEHeNonttdandf frRRlH6Hotome@She,t he
ahility of the 5-HT2C reéeptor agfnlsts to decrease
@

feRloTietmorectipnentariomaios deoe @t switalomas. Gyt case of a

ShreébMrizdRdeSosoB e dadaaibitliRlal Be AOteaRRd By BtRXdidk @%8lve to deliver a
boxes with a ngd on the floor and_a_paper was pl aced

Hariedareowtgd be Prssurized etpiBet OrpgpubifT Ay FenRiR @ spjution or

HuSRARRAN of (RELROE dorhpdibiRT Wipshlefarl QW] AFREGH AP bxBhple, from
féﬁ;%ﬁ%@; presented to themfor 2h. At the end of the
¢ .

e iy haler of ipsutilator mayere founylpted copgiming agewder mix of
Eacdip din d¥FShe invention and a suitable powder base such as lactose or starch.

A proposed dose of the active compounds of the invention for oral, parenteral or
buccal administration to the average adult human for the treatment of the conditions
referred to above (e.g obesity) is 0.1 to 500 mg of the active ingredient per unit dose which

could be administered, for example, 1 to 4 times per day.

The invention will now be described in detail with reference to the following
examples. It will be appreciated that the invention is described by way of example only -
and modification of detail may be made without departing from the scope of the

invention.

Assay Procedures

1. Binding to serotonin receptors
The binding of compounds of formula (T) to serotonin receptors was determined in
vitro by standard methods. The preparations were investigated in accordance with the

assays given hereinafter.

Method (a): For the binding to the 5-HT,¢ receptor the 5-HT, receptors were
radiolabeled with [*H]-5-HT. The affinity of the compounds for 5-HT, receptors in a
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conpound or Vehicle was adm nistered orally 60 mn

before the 2h food intake sessiéh: A positive control

Siﬁgf re}ﬁi_ne was included in the experinent. An Anova

afratly S71RG Wit detsprapepererding tegheuarocedud of B Howerd Goinge! and H.O.
PEEIGRG, ERSbes U R T085) 1 K Ub 3 P < 0.05 conpared

to Saline-treated rats. The m ni mum effective dose

(me.d.) is defined as the | owest dose whi ch produces

a st aMehdE@)! Borth&bintifzaBkhd SEHCE E&@]t:)ﬂo? t}{e(@gl'ﬂzﬁ‘llte fors were
The, . m ni gium effecti ve doses for_ selec ul a

. ] ed particC I
prashielabel stin?rd bt Thepthnitpof thy ﬁ@maeulh%/f@ghmen 5 s receptors
bel PWHX BINLRSw A TR el according to the procedure of K. Schmuck, C. Ullmer,
6- Chl OL?O- 7-ethox7-4-nmethyl-1,2,"3 .
4 Py Ergelsipdrts -1pibhertsEhAS Ifsa 1994134585-% a sol ution of
0.12 g (0.33 mmuol)
(R) - 6-cWoro- 7-et hoxy- 4- et hyl - 3, 4-di hydro-| H
2, 4a, M%/fqda(féz-w sy Bneing te thatoldflzi ecaiptor theer- Hlpegdptors were
esdBblabdleBwith [FIEDON ARLARNE ¥ thdorkporimils Sor 512 i
trifl ﬁor%acet i[c gci_d was addgd. Afterlgol hst rﬁ%&?ﬁ%‘lf%orsma
c 6o rehline Wisrdetesranrshaseerdingia thapracedird g€ DahdMcKenna and . J.
PREibEd ] WeusRLiURBsE b HiEatapgr aphy on silica gel (0.030
-70.063’mm) with di chl oronethane : methanol : ammonia
(19 : 1 :0.1) as eluant to give the desired conpound
as a irhghtusYelebAm Al @é%mﬁ%d\@thgﬁﬁaﬁp@@%héwn in Table 1.
([MtH +]) Internedi ates ‘a
5- Benzoyl oxy- 7- oxy- pyrrol o[ 2
>3- b] pypikgi ne-1, 2-di carboxylic acid 1-tert-butyl ester
2- ethyl ester This conpound was prepared in anal ogy
to exanple 3, internediate b) from 5-
benzoytoxy=pyrrotiof 2;-3= b pyridime=t;2=ditarboxytiT
aci d {1- Cempobndy|| eMethodXakt hy|Method(b) Exanyethod (c)

intermedi ate c) and or oper bgnaghc aci d. .
Col oufl ess solid 125@7%&_) ol 4e2L) K; (2A)

Example 23 8§ nM 12 nM 25 nM
Example 46 9nM . 84 nM 195 nM
Example 80 6 nM 87 nM 86 nM

Preferred compounds of formula I as described above have Ki (2C) values below
10000 nM; especially preferred compounds have Ki (2C) values below 1000 nM,
particularly preferred compounds have Ki (2C) values below 100 nM. Most preferred
compounds have Ki (2C) values below 30nM.

2. Functional activity

The functional activity of compounds of formula (I) was assayed using a .
Fluorimetric Imaging Plate reader (FLIPR). CHO cells expressing the human 5-HT,c or
human 5-HT>4 receptors were counted and plated into standard 96 well microtitre plates

on the day before testing to give a confluent monolayer. The cells were then dye loaded



10

15

20

25

I|SP-M5: me = 427.5 ([M+H+]) b )
5- Benzoyl oxy- 6-chl or o- pyrrol o[ 2, 3- b] pyri di ne-1, 2-di car

woanosldoes4aci d 1-tert-butyl ester 2-ethyl ester pCHiEP2004/006612

conmpound was prepared in analog¥ to exanple 3,
internmediate h) from 5- T2

4
R el B BLRLF Ao bR Bt 45 gt emeved bsing an
GRthAES Eé%%{v%lém 10R% aTBh Vg Iolk-l K gv)eﬁjgk QUL ¥R Plzhnks

%ﬁgﬁ.l ; n1e=445.3‘??-‘|\/+k

wltsohyidnerytapying 30 of\ Hpbd and 2.5 mM probenecid). The drug

ryridine-l_.2-dicarboxylig acid. l-tert-but ster 2-

WHhyiveCan i S e 8t S0 Rullsggo fish well of he

BLAPRE w3l plafd @il @dresceh cef th@hements. The measurements were taken at

bhenzoyl oxy- 6- chl orq- pyrﬁol o[ 2, 3-b] pyri di ne-| éédl carbo

Aytef ttegantd and fhermeimgn Hearessehtaiersl Nyt meaveed (aiarox 10-15 secs after
. : 0 _

%?ggi&%ﬁgﬁgﬁ{d[%aiﬂ \Qg%‘ %Je%ﬁséﬁ#odﬂc@y fO/ﬂM g-é‘%(’é@ﬁned as

6.00%) 6o whishet Waserppassedols @ [pR1@ntafpyespatisaérdatize dffcacyhoBypse

g Sggao%rgéskgeg%agﬁ{rg!c@g%ﬁ%lcffapﬂaﬁﬁm%%cﬁapﬁ Sofdware Inc.).

6- chl or o- 5- hydr oxy- pyrrol o[ 2, 3-b] pyri di ne-1, 2-

di car,lb e)@_i c acid 1l-tert-butyl ester 2-ethyl ester in

20 rrLaEI?< di met hyl f or mam de was added 0.14 g (3.23

nol ) sodi um hydri de (60% di spersion in mneral oil).

After 30 nmin Q.44 m (0. 64 g, 5 87 nmmol) et hyl

br o%‘i de was agded;angrbhe suspensi}}%rJH?z' rred for 1 h .

The|reaction mxture was poured | nfo baguepus

citri(g‘orglgglglds Dl Bt 0n REUEEXtY acked tw qel Wt h et hyl
acetate.” The :S[n'ﬂ ned j(r) ani c p[hg/f]es vver[?) washed w th
brime, dried pw& ]miqn Hlum sullp e, |fil %k ed | and
evapaorat ed...The residue _was purjfied by col um

ohr QEREDR] 2ghy ovdr |si Vea gbl . 030 - % 063 M) wi th
et hyl,_ace el : ns;hex (1 ¢ as elugnt tojgive the
pro(Hﬁ%(?m]f%% ool E?Jrles gicrys aﬁsl ne soli® (93/49%.

Example 80 13 98 178 56

The compounds of formula (I) have activity at the h5-HT2c receptor in the range of
10,000 to 0.01 nM.

Preferred compounds of formula I as described above have activity at the h5-HT2c
receptor below 10000nM; especially preferred compounds below 1000nM, particularly
preferred compounds below 100nM. Most preferred compounds have activity at the h5-
HT2c receptor below 30nM.

3. Regulation of feeding behaviour

The in vivo activity of compounds of formula (1) was assessed for their ability to
regulate feeding behaviour by recording food consumption in food deprived animals.

Rats were trained to have access to food for 2h per day and were food deprived for
22h. When they were trained under this schedule, the amount of food taken every day

during these 2h food intake session was consistent day after day.



ISP-MS: me = 369.3 ([MH+H+]) e)
6- Chl or o- 5- et hoxy- 1 H pyrrol o] 2, 3-b] pyri di ne-2- car boxyl

woeo@moes4et hyl ester A solution of 1.0 g (2. 71pOowmPl004/006612

10

6- chl or o- 5- et hoxy-pyrrol o[ 2, 3-b] pyridine- 1, 2-
di carboxylic acid 1-tert-butyl " €ter 2-ethyl ester in

20 di chl,or oet hane cooled to QOC, 10 nL (14.9 )

g, (TT% t‘?*?gh)e P OF hec>-Bilas T CRIOT AEVRES Hd%%&%%é’oéﬁ’éﬁke’ 8 animals

t Wereased iing chastovemstud g rroie tereAhBRIdubI hohRdVAAdxidISs boxes with a
pour e

conponents were renoved and e residue was )

B SR Rortiant e B Wi M e PEONARE cast I gnEaliet any spillage. A food
edispasee(betivir Bl wihd ipﬁhlé@ﬁl_ﬁh?ﬁ&%tﬂﬁﬁ Jﬂgﬁp@ﬁ%@&%ﬁ to them for 2h.
organi ¢ | ayers.were washed w rine, dried over

RS ob B g, Byl i, arfa reVERer 1 eI hofge cage. Bach rat was
rwsi!g?cf.d biforshtht etasodfi tﬁe ﬁ}?{&ﬁ%ﬁenﬂ@ﬁd ﬂ%ﬁn&%ﬁtmlf?o& Yorisbffed during this
? ] I_fcro'_d? %&%kgp%zgsé?)tpggs tecorded. E21’&1%i %ar%ul\éh-gész; %f te)st compound or Vehicle

-way bamjdigtaied corbHyre ytlr Befoyd 1heb2le Hb&d @nfak&saOY - WHPYditive control
lic acid ethyl ester

rglo] 2.3-Db]pyridine-2-carhox

fﬁﬁgﬁggﬂgaN Béﬁﬁéﬁ&P %P@ﬁnPﬁ¥5nalogy to exanple 3,
intermediate j) from 6-chl oro-5-

ethodovh Hnplysis otith 2sp3atedl pydastlien Brad veed BsldowWet byag bskthoc test Student

et;hyl ester, pat Lumtert-bytoxi de and
(Igf‘-yrgg% e‘ﬂs'- 2%23(2@%)((%‘“? Tlr,eé ,t%$%wﬁ tﬁ?aé‘i‘g‘faitsdi ne- 3- car box
ylic acid tert-butyl ester. Light yellow oil (1009%.

|'BRe MEninmire effed@G. do@Mirhtejd.)) isglefined as the lowest dose which produces a

e B n o e bR T emay el doses for selected
apratiogyrly preéxsxdpompduninsHormmdiadtaee X) mig/@rp.o. and below. »
(R -1-(2-tertbut oxycarbonyl am no-

| - met hyl - et hyl ) - 6-chl oro-5-et hoxy-| H pyrrol o[ 2, 3-b] pyr
i di ne-2- carboxylic acid ethyl ester. Wite solid
(66.1% . ISP-MS: me = 280.2 ([ M+tH +]) h)

(R) - 6-Chl oro-7- et hoxy-4-nmet hyl - 3, 4-di hydro-1 H 2, 4a, 5-t
ri aza-fl uorene-2-carboxylic acid tert-butyl ester



A suspension consisting of 0.51 g (1.82 mmol)
(R)-6-chl oro-7-et hoxy-4-net hyl - 3, 4-

wdi2osehoes4@H- 2, 4a, 5-triaza-fl uoren-1-one and 0. PBTEP2004/006612
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(7.30 mmol ) Tithium alum nium hydride in 10nL
tert-butyl nethyl ether was hedfed at reflux for 1 h
After cooling to roon1tenper§tur§ the reaction m xture
was poured into 10% aqueous ' potassiumtartrate
solution and extracted twice with ethyl acetate. The
organi c fractions were washed with brine, dried over
magnesi um sul fate, filtered_and aporated. The

so- obt ai ned crude6-ch|oro-7£§¥ﬁ€§¥a4-nﬁthyl-I,2,3
4-tetrahydro-2,4a,5-triaza-fluoréne was di ssolved in

50CHTbr sl Glih sxyoraiciane 2814 t&rah§dp-L 2a, 59 riammilyorene
di-tert-butyl dicarbonate and 22.3 ng (0.18 mmol)

- (di met hyl am i di dded t .

oo T e B R b NeiShe) plStygpo- 11
Qola|pMticiHlanBine - egrbyxytiv ecid sérk-botyl gebr 100, 0Bdichl@od@thane 1.5 mL

i th tate.: nsh ) |

a1t U 58 N i O B3 s v
lepdYEted B & t}Rzl rBﬁﬁué;Wés{ %ﬂti‘ﬁb}iﬁ)yl}mtbj;l}u:l e%llrbmatographygon silica gel (0.030 -

4R, 9aR) - 65 ro-7-ethoxy-.4- - 13 4. - :
i3 T3} e rhory SoRBisg: faL R SBEHED eive he
idesigdtadopgpouind akx dight yelldwisokdr(89.5%)
(4R, 9aR) - 6- chl or o- 7- et hoxy-

= vyl -3, 4.9 : etk ahydro-1 H 2, 4a, 5-tri aza-fl uorene
ﬁ§gﬁggﬂg&yT?%b%@ng$épt-butyl ester and
trifluoroacetic acid. Light yellow oil (84.49%. '

ISP-MS: me = 268.4 ([ MtH+]) Internedi ate

(4R, 9aR) - 6- Chl or o- 7- et hoxy- 4- net hyl - 3, 4, 9, 9a-t et r ahydr
o-1H2,4a >5-triaza-fluore = oxylic acid

tert-butyl ester To a soluqﬁ&%ng QkPSO g (0.82 mmol)

(R) - 6-chl oro-7-et hoxy-4- et hyl -3 54-di hydro-1 H-

2) SeB&wpylpay g-oxy tnyreted 2 3-Rlaytidiogt I & disertoxyls acid Ltgrt-butyl ester 2-
e %1£p 6 nL acetic acid 0.26 g (4.10 mol) sodi um

cy no%orohydride was added. After 1 h the reaction was

poured into 10% . _ .
This compound was prepared in analogy to example 3, intermediate b) from 5-

benzoyloxy-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester

(Example 3, intermediate c) and m-chloroperbenzoic acid.
Colourless solid (25.7%).

ISP-MS: m/e = 427.5 ([M+H'])

b) 5-Benzoyloxy-6-chloro-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester
2-ethyl ester

This compound was prepared in analogy to example 3, intermediate h) from 5-
benzoyloxy-7-oxy-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl

ester, ethyl chloroformate and hexamethyldisilazane.

Colourless oil (54.6%).



aqueous sodi um bi carbonate sol ution and extracted

three tinmes with ethyl acetate. The conbi ned organic
woayermosser e washed with brine, dried over magRESIERRI04/006612

sulfate, filtered and evaporated. The residue was

purified by colum chromatograpty over silica gel wth

ethyl acetate : n- ne (1 : 2) as eluant to yield

tIﬁ% MB:datFct 445> é&%ﬁﬁ yellow oil (96.8%. ISP-MS: nle
368.3 ([ MrH +] ) Exanpl e 3

(4R>9aR) -6-Chloro-4, 7-dinmeth7l-1,2,3

4,9, 9a- hexah7dro- 2, 4a,5-triaza-fluorene To a sol ution

o 62@&18{(%5 h%g?%cygpjgégl? @[,453 i nge;:'f Eldo ga?Bc%cylic acid 1-tert-butyl ester 2~

26t143a,e&e1tr| aza-fl uorene-2-carboxylic acid tert-butyl
ester in 2 nL dichl oronethane was added 0.91 nL (1.35

s OnyiktofelTRlhet b QL AP 2ty bl o
ebcnpoylatye6- chhadotﬂyﬁoicf[gﬁdm @ymémeﬂu} dicababxidic at,‘gi Lrhart-butyl ester 2-
n%-{lﬁnat gnaag on s r&) 87 egel wi th di chl oronet hane :

&nét &8 R : 0.1) as eluant to give

the desired conpound as a coI ourless oil (95.99%.
| GhlovBessmpled €91288).2 ([ MFH +]) I nternedi ates a)
Pyrrol o[ 2, 3-b] pyridine- 1,2-dicarboxylic acid

but y hyl ester To a solution of 80.9
IS%% Z‘D )34F|§—IE( ryrr@l o[ 2, 3-b] pyri di ne- 2-car boxylic
acid ethyl ester in 1800nL acetonitrile was added

10 111.4 g (0.51 nol) di-tert-butyl dicarbonate foll owed
by 2.60 g (0.02 nol) 4-dinmethylam nopyridine. After 1h

E)% %ﬁ’ﬁh& N_tHB Ry %‘fﬁ@ﬁ)’[@‘gﬂﬁp%dlﬁe—rl@t@l'&é/rb@(ﬁﬁ(%ﬂt Iofer@bigkyl ester 2-

e resi ue was’ purified by flash col um
cﬁbﬁhﬁﬁmgraphy over silica gel (0.032 - 0.063 mm wth
n hexane : ethyl acetate (9 : 1) as eluent to give the

ql§81t11]t1)%ﬁ @108 L0 Rinlo])(26n1678- 5-hly SRy yridl 1 2,3- B Pfridine- 1,2~

WWM%&%QJ{ -pergbBh g5terh- pidY] ester i %%M% dimethylfprmamide was

t L&) BRI Bl dEsd @0 @isPer§ioh Ul indierdfoilB8A fler 30 min.,
t (2 dG %?@2391%”0)' o 3lyb] %bdl Sﬁer di carrbc?x8

a@Aé{ n1L (3 @rg, 5 trymo@ yyas éé&@:igdﬁhﬂ_g{@@ﬁﬁ@Og stlrred for1h.
dirgb} QERSERRaNE x\(@sspcﬁlqgc?glté- 5@/0 2qfedf-cfidic B8H boldtion and extracted

twice with ethyl acetate. The combined organic phases were washed with brine, dried over
magnesium sulfate, filtered and evaporated. The residue was purified by column
20 chrorriatography over silica gel (0.030 - 0.063 mm) with ethyl acetate : n-hexane (1: 2) as

eluant to give the product as a colourless crystalline solid (93.4%).

ISP-MS: m/e = 369.3 ([M+H'])

e) 6-Chloro-5-ethoxy-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl ester

25 A solution of 1.0 g (2.71 mmol) 6-chloro-5-ethoxy-pyrrolo[2,3-b]pyridine-1,2-
dicarboxylic acid 1-tert-butyl ester 2-ethyl ester in 20 mL dichloromethane was cooled to
0°C, 10 mL (14.9 g, 0.13 mol) trifluoroacetic acid was added and then the cooling bath was
removed. After 1 h the volatile components were removed and the residue was poured

into 10% aqueous sodium bicarbonate solution and extracted twice with dichloromethane.



chl or oper oxybenzoic acid. After 7 h another 150.5 g
(0.61 nol) 3-chl oroperoxybenzoi c acid was added. After

w@4ods/00bsa9r eacti on m xture was poured i nto 960PUL/EP2004/006612
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sat urat ed aqueous potassi um carbonate sol ution. Water
and di chl oronet hane (1750 ni, 149-1v/v) were added,

er 5 n1 t he, eous ph s_separated and
o b S bR AF B HES g e DOLV I bpBP G Vet magnesiom sulfte
dfitbled aadetdpanted. TR re@iin Wit OJBa Nl ®PNRSE T IRk Bout further
washed wi th-1000nL water and 1000nibrine, dried over
nﬁﬁﬁggﬂﬁW1sulfate and filtered. The sol vent wasrenoved
at a rotary evaporator until a white suspension had
f I8P RLS: mfeo=tdeD 3, ([NBOI]) tert butyl methyl ether was
added and the suspension was filtered. The white solid
was washed with 70 nL tert-butyl nethyl ether and
dri ed under high vacuumto givethe desired product as
a colourless solid (59.5%9. EI-MS: me = 306.2 ([M)
c¥) (R)-1-(2-tert-Butoxycarbonylamino-1- methyl—ethyl) -6-chloro-5-ethoxy-1H-

| 0 b I, 2-di boxyl
P O Tt L P er A sol ut o of
50.0 g (0.16 nol)

7Tb'»syomy>puodi oR2pBphiedyn ianhilngy flo,eRamlpledy hoeyhddiatag)iftbm 6-chloro-5-

eth r ,was. t reat ed . .
ethg{q% e%Jr cﬁg erck Pﬁ) 56 uet f 8%%06¥11C4?§1.d2ﬁ]£ﬁ(3§t§r.’§’ ofpssigm jgrt-butoxide
mad (Sbéﬁmshyl—ﬁﬂedmosie—[il A,3)@0 tnhzdlidineeh earbogylBdcidindert-butyl ester.
(26.3 g, 0.16 nol) hexanethyl disilazane in 400 nL

t ol t h the yell ow cl oudy sol uti on was
%ﬁrggﬁfw?@(??%%'eous sat urat ed sodi um bi car bonat e and

extracted Wi th 1 1eth | acetate. The % organi c phase
WS- IS méel=14ah.4  [MitHR 1)1 110% aqueous sodi um car bonat e
sol ution, brine and dried over magnesi um sul f ate.
After evaporation of the solvent the remaining orange
oil was purified by columm chromat ography over silica

I (0.030 - 0.063 with a gradient of eth
gg;%e@ét%cgk)aoﬁ q{hq)gfngrp@ejhyl %chh%]@ro -2By2, 4arﬁ§r1azayﬂuoren 1-one

product -contai ning fractions were dissolved in 500 nL

dTkil k&h@ﬂﬁﬁc{]ﬁﬂ RPskeWas Q@Qogy thRxafP1e ngn%Qﬁeﬂ%@%crup (R)-1-(2-tert-

he organi c | ayer was

sodlun1 ar nate sol utjon
éwé%f aeUr gthwl-ethy] Gl aroa prgthom -@V@@lq[b?i-b]pyndme 2-

(ﬁﬁ%bﬁﬂgaaa@ tst@s a colourless foam (9.7%. |SP-Ms
me = 411.4 ([MH +])

White solid (66.1%).

ISP-MS: m/e = 280.2 ([M+H'])

h) (R)-6-Chloro-7-ethoxy-4-methyl-3,4-dihydro- 1H-2,4a,5-triaza-fluorene-2-carboxylic
acid tert-butyl ester

A suspension consisting of 0.51 g (1.82 mmol) (R)-6-chloro-7-ethoxy-4-methyl-3,4-
dihydro-2H-2,4a,5-triaza-fluoren-1-one and 0.28 g (7.30 mmol) lithium aluminium
hydride in 10 mL tert-butyl methyl ether was heated at reflux for 1 h. After cooling to
room temperature the reaction mixture was poured into 10% aqueous sodium potassiﬁm
tartrate solution and extracted twice with ethyl acetate. The organic fractions were washed

with brine, dried over magnesium sulfate, filtered and evaporated. The so-obtained crude



d) 5-Hydroxy-py trolo[2,3-b]pyridine-I,2-dicarboxylic
acid 1-tert-butyl ester 2-ethyl ester To a solution of

W@ .286/0gog4d. 36 nmol ) PCT/EP2004/006612
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5- benzoyl oxypyrrol o[ 2, 3-b] pyri di ne-1, 2-di carboxylic
acid 1-tert-butyl ester 2- ethytﬂbster in 20 nL

anol s adde (5 90 mmol ) pot assi um
EF@B %Wf%tn %ng 1t3n% reEhyiE 2 das-thata-Buotene was dissolved in 10

ahnﬂlcm&ehetteane REd @mtsrgqqtte Gnbh) tal-té}%/voaam e&ueoo%hterdne 22.3 mg (0.18
aC|d sol tion. The_phases mere separated and t

la}ﬁéwl%aemrﬁélae WrerRdged. Aéter ahtb@scéwe@t was evaporated and

nmg memérwae,tﬁutﬁteeb?egmeﬁmma 2 phi&oveealidug wtsaéso 0.063 mm)
t%fler@ coI nm chronato over silica gel

angj(t pdleas i e @al‘éﬁfée profuskasmlight yellow solid
ykgmq gi ve the product as a colourless oil (1009 .
| SP-Ms: me = 307.3 ([ MtH +]) e)

- Vet r 2.3-b] pyridiiie-2-carbox7lic acid
lesme?{ee?3 &ﬁﬂf Rof 4.0 g (13.1 mol)

5- hydr oxy-pyrrol o[ 2, 3-b] pyri di ne-1, 2-di carboxylic acid
1- tert-butyl ester 2-ethyl ester in 100nL

di chl or onet hane was cooled to 00C and 2.2 nL (1.6 g,
15.7 mol ) triethylamne and 2.6 (4.4 g, 15.7 mol)
trifluoromethanesul fonic acﬁ@gﬁﬁﬂgkadded. After 2 h at
00C the reaction was poured into 10% aqueous sodi um

bi4BeraBorsaChlose7 ethany-sntktiept ;9% 4,0 Davliekshydro-2,4a,5-triaza-fluorene
di chl or onet hane. The organic layer was washed with

L: QVer gaesi fate
N R e ——
ahthethyl 5,49, Q@tcﬁﬁhl)rdnd JH-2,4a,5-triaza-fluorene-2- carboxyhc acid tert-butyl ester .

et tr| | phosphi ne) pal I adi um (0) and 13. 1nL
trldﬁﬁ% f uﬁ?ﬁ%ﬁnt(Zleolut|on i n n-heptane) were

added. The reaction mxture was heated to reflux for 2
hLightdyetlbweil (864%)ng to room tenperature poured into
ethyl acetate and water, filtered through speedex and

epspr tﬁg%M@E E@@¥§ﬁﬁcetate. The organic | ayer was

mash W th ri‘ed over magnesi um sul f at e,
filtered and evaporated. The residue was purified by
col um chr omat ogr aphy over silica gel (0.030 - 0.063
m) with ethyl acetate : n-hexane (1 : 1) as eluant to

give the product as a i ghtldglntegygt§ol id (64.5%.
ISP-NB' nie = 205.2 ([M+H +]) 1)

5-N®th lo[2,3-Db ridine-1,2-dicarb xylic acid
1(4ReFaR g]p;(gg?e[éhoq ] pf?llyl-léséi &pa- tetrahyélro 1H- ?3( a,.’IS trlazalﬂuorene 2-

ca’rboxyhc acid tert-butyl ester

To a solution of 0.30 g (0.82 mmol) (R)-6-chloro-7-ethoxy-4-methyl-3,4-dihydro-1H-
2,4a,5-triaza-fluorene-2-carboxylic acid tert;butyl ester in 6 mL acetic acid 0.26 g (4.10
mmol) sodium cyanoborohydride was added. After 1 h the reaction was poured into 10%
aqueous sodium bicarbonate solution and extracted three times with ethyl acetate. The
combined organic layers were washed with brine, dried over magnesium sulfate, filtered
and evaporated. The residue was purified by column chromatography over silica gel with

ethyl acetate : n-hexane (1 : 2) as eluant to yield the product as a light yellow oil (96.8%).

ISP-MS: m/e = 368.3 ([M+H™])



To a solution of 1.15 g (5.6 mmol)
5-nmet hyl -1 H pyrrol o] 2, 3-b] pyri di ne-2-carboxylic acid

webtbslooessber in 20 nmL di chl or onet hane wer e addedT/EPA004006612
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(6.76 mol ) di-tert-butyl dicarbonate and 68.8 ny
(0.56 nmmol ) 4-di met hyl ami nopyriéine. After 2 h the

sol vent was evaporated and the residue purified by

col um chronmat ogr aphy over sﬁﬁ%@%ﬁéel (0.030 - 0.063
mm with ethyl acetate : n-hexane (1 : 4) as eluant to

0{4Rs94R)e6-hiwduct, 7-dimethglo] 0914 B%Sh@iahy dr8 6, 408 -tridSRrd¥Rene
me = 305.3 ([MtH +]) Q)

5-Met hyl - 7- -pyLral o - ridine-1,2-di carboxylic

A a P e D RO m h TR kRl At e ot etrahydro-

ng@,@a,wriﬁlﬁjﬂtﬁmkl)eéﬁTﬂi?bhtylic a&%& tfeﬁtl-lﬁ%tﬂ, e3teb lr% ﬁ'{deiﬂﬂofomethane was
- ar hox ac - - bu ester 2-ethyl ester |

AR 0 B e L iosthse i it 20 inbrolace
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r daedti togiveithé destredvasmpouiti @k 4 ¢l Qurkedd oil @tsamlpqueous

pot assi um car bonate solution and extracted with

QEﬁbk§g§g€LQggiéﬂQ%%fqﬁp further product was detected

int eou he conbi ned organi ¢ phases were
washed with brine, dried over nagnesi um sul f at e,
filtered and evaporated. The residue was purified by
flash col um chronmat ography over silica gel (0.030 -
0.063 M) with a gradient of ethyl acetate : n-hexane
(1 : 100D : 1) as eluant to give the product as a
light yellow solid (35.3%. ISP-Ms: me = 321.3 ([ MtH
+]1) h) Intermediates

6- Chl or o- 5- et hyl - pyrrol o[ 2, 3-b] pyri di ne-1, 2- di car boxy

|(580 g??ﬂr%@% lbi?)tlﬂ'bsrfi@ﬁ%yll,z ARLAoxsTic fcﬁchﬂter?—%h%ﬂ efler?P eyl ester

5- Vet Ry P sqlitiny op§0-9 (@2 nelbiBpyitgiaie3tblpyddiverbexybiybic acid ethyl
S I . 7

15h e 1 Hpn Bk Sla gafd L A0l B a5 BB Hichfbonate

heXawed hy P40 $i(0 82 avd) 4ndéimethylminorygidire. gfterl] behawnbient was
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was poured Into sa urat ed aqueous sod car
chromatography over silica gel (0.032 - 0.063 mm) with n-hexane : ethyl acetate (9: 1) as

eluent to give the product as a yellow oil (96.6%).

ISP-MS: m/e = 291.2 ([M+H*])

b) 7-Oxy-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester

To a solution of 88.7 g (0.31 mol) pyrrolo[2,3-b]pyridine-1,2-dicarboxylic acid 1-
tert-butyl ester 2-ethyl ester in 1600 mL dichloromethane was added 150.5 g (0.61 mol) 3-
chloroperoxybenzoic acid. After 7 h another 150.5 g (0.61 mol) 3-chloroperoxybenzoic
acid was added. After 24 h the reaction mixture was poured into 960 mL saturated aqueous
potassium carbonate solution. Water and dichloromethane (1750 mL, 1 : 1 v/v) were
added, after 5 min the aqueous phase was separated and extracted three times with 900 mL
portions of dichloromethane. The combined organic phases were washed with 1000 mL

water and 1000 mL brine, dried over magnesium sulfate and filtered. The solvent was



solution and extracted twice with ethyl acetate. The
conbi ned organi c phases were washed with brine, dried

wovers/ooesgmesi um sul fate, filtered and evapor at edT/EPb®@®4/006612
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resi due was purified by flash colum chromat ography
over silica gel (0.030 - 0.063"RAy with ethyl acetate

: _n-hexane : nt to give . th roduct as
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dicarboxylic acid | -tert-butyl ester 2-ethy| ester in

|chIo e was cooled to 00C, 1.44nL (2.14
P&gﬁ C%Gﬁﬁpﬁpuoroacetic acid was added and the
coollng bath renoved. After 2 h the volatile

conponents were renoved and the residue was poured
into saturated aqueous sodiuntbicarbonate sol uti on and

o )é% %I&I(l:z%(} S(g‘ p&?ro% [g%v\gkﬁg tdgc%ﬁ%cy I%%Kg g—r{?rit-%%gyl ester 2-ethyl

om@nnagne5|ur asul f at e, f||tered and evaporated. The
resulting off mhite solid (91.1% was used w t hout

DS T Bl 5 R A i e

BLIWNS@T@ @ﬂ@hyt/v% t-l‘lp@tcd sihofltaneously with solutions of 49.0 mL (75.5 g, 0.41
#J@eﬂ¥5ﬁ?t%ﬁ§% i a?q%’goiuen? %ncg 3£ b It]r}t (Z%S} =D, 1'% n?ct)ls rred
Gh@hhwﬂt)’lﬁsﬂmttmmln-éﬂoﬂl-rmiytdle_[ z?ft& Zi} theryietiow eloRdy solution was poured

PO YNl bt e o
t ergenig lpb@Sﬂ e WBhdd7tvgee with 0 1 idasl a)qumass saddiled caﬂbdnatfetsé]htton, brine

3 S

%&Qﬂﬁj oX a? %m%z ﬁ]urg ‘%:fa{rb e)lpqu%o ﬁytb fcgyet“q%qﬂ?fnammg orange
esil wps prrifieddiecland chfcenaiogxiap}n;gostratsﬁncu\gﬂ (0.603mv@d63 mm) with a

{ {

A oIS RS TR O U ST 2 g rcions
wiverte déssblyed ac#i0anb dlc‘hltt&omdtma edd engrdivwiti 200ank 10#rueous sodium
m@aﬁ?&?atm(}lﬂﬁ %% Die orga 1cb121 €r v?agt 188 %Xf?{\é,g?{%lgfal EIZSU@% filtered and
pazviap@ltaeﬂdi tioygiveahe prodsiet mwdodxgnh:ps”@am(éﬂ%)t lica gel
(0.030 - 0.063 mMm with ethyl acetate : n-hexane (1

S)sparselianty i 9 (Blygrie product as a

d) 5-Hydroxy-pyrrolo[2,3-b}pyridine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester

To a solution of 2.20 g (5.36 mmol) 5-benzoyloxy pyrrolo[2,3-b]pyridine-1,2-dicarboxylic
acid 1-tert-butyl ester 2-ethyl ester in 20 mL methanol was added 0.81 g (5.90 mmol)
potassium carbonate. After 1 h the reaction was poured into ethyl acetate anti extracted
with 10% aqueous citric acid solution. The phases were separated and the organic layer
was washed with brine, dried over magnesium sulfate and evaporated. The residue was
purified by column chromatography over silica gel (0.030 - 0.063 mm) with ethyl acetate :
n-hexane (1: 1) to give the product as a colourless oil (100%).

ISP-MS: m/e = 307.3 ([M+H™])



colourless solid (87.8%. ISP-Ms: me = 396.3 ([ M+H
+]) k)
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arboxylic acid ethyl ester in 6 nL dichloronethane was
added 1.91nlL (2.85 g, 25.0 nmol) triflLuoroacetic acid,
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After 4 il e conponents were renoved
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then c o 0C. .. The
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col ourles CH %73 79 250.1 ([MtH +])
]_Ijnxture Was eated to reflux for Zh an after coo mg to room temperature potuired into

(dRhyl Gcdtite @h@ whtef s filtdied thrbu dgh, spedied ah@'éit@it&éjf xﬁrtﬁ eth§d Retake. The

i aza-.f] uor ene rre spensi on of

t%%%mb[?m W%fémg?f ‘é&tﬁ éfmszrfﬂdl OFar igagresigign ?H%@F‘} filtpred japnh

aévbllmrﬁteﬁrT ﬂfé’ﬁgﬂgewﬂﬁﬁu lidBn GhioPSraPB} dver silica gel (0.030 -
chl or o-

&%&Pw) Fithethy asetptey: QZEFXP%& :dh2g elpene to give t%%rﬁéﬁeq 29 light

waBowhblid @4.59mder reflux for 15 min and, after cooling
to roomtenperature, was poured into saturated aqueous

L.ym pot assi trate solution and extracted with
Z[Sﬂﬂgqég%t%?@ymgﬁ T;)i Itration over, speedex the
phases were separated and the aqueous phase was

extracted twwce with ethyl acetate. The conbi ned
organi c | ayers were washed with brine, dried over

R BB R P ElrEbormlr Rl TaBROR P -etov et

yeI | ow solid (99.0%
To a solution of 1.15 g (5.6 mmol) 5-methyl-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid

ethyl ester in 20 mL dichloromethane were added 1.47 g (6.76 mmol) di-tert-butyl
dicarbonate and 68.8 mg (0.56 mmol) 4-dimethylaminopyridine. After 2 h the solvent was
evaporated and the residue purified by column chromatography over silica gel (0.030 -
0.063 mm) with ethyl acetate : n-hexane (1 : 4) as eluant to give the product as a colourless
oil (86.4%).

ISP-MS: m/e = 305.3 ([M+H'])

g) 5-Methyl-7-oxy-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl

ester



ISP-M5: me = 236.1 ([MtH+]) m _
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solution of 0.21 g (0.89 nmol)
(R)-6-chloro-4, 7-dimethyl -1, 2, 3, %t et r ahydr o- 2, 4a, 5-

v R RGN
ng1c(Cbl Oatt-imt;ﬂ ystek-2-ethpirdstey h@mmoam&cdhaﬁane%%@ hadd 324 mg (131

orated and the resi

purl | Igg qéqn?t'fl§ r%%qrﬁwgwwf%ﬁéﬁh%%b@rﬂéMg dad1 mmol; 70%)

g eilet(l@hlli%ﬁperb&zﬁﬁ?ac[ﬁﬁfewaﬂﬂe(ﬁiﬂ&/ﬂhe AERHBA Fas ftﬁr%ﬁf&? M&h. The reaction
el ugnt, to t he product as a

]‘?‘F“‘m?@ aﬁn"‘(‘@g %%Saf“? FE fi1eOH$ Rotassygy CbePFMﬁIGIO]rH}l))H ahd extracted

(@M@loﬁorﬁlfthmmlﬂﬂﬁodhftﬁéﬂpfbdﬁat%ag d@ﬁcttegtlﬂ a2 {190\.{ 'f!'hase The

éﬂrb? d gza fJPuorene 21%181 yl |c acid tert- fate. Sltered

e§t BT OIEAUE PRASEHWEE Wi ‘glﬂg rine dyieg|oyer magnesmm sulfate, filtere

(R)ldﬁvapdmted @h%'rmlﬂiﬁ‘hw pudifted Giy el &ﬂhﬂﬂ‘n%hfl(ﬂnéco raph¥ over silica gel

tr 6 re -car lic C|dtert but yl ?

& (OB O DR & B ient BF ShRpctfates roromno () 64 iy as chuan to
drdsddightydllew s3lih (338y.0l atil e conponents

%ﬁ%ﬂgdﬁs algrg({’a‘rat/vse\;aéora{)ér and the residue was

O te and treated with 32% aqueous
sgégfum'%i/ F'os%'ltlgé %/%ﬁﬁi on until a pH of 11 was

obt ai ned. The aqueous phase was extracted twice wth
ethyl acetate and the conbined organic |ayers were
washed with brine, dried over magnesium sulfate and

d S purifi by col. umm
o Lol {P 8 BB . st st heribl eser 2-
etfqlW]Iesﬁ‘éet ate : n-hexane (1 : 7) as eluant to give the
product as a colourless oil (80.3%. ISP-M5. ne =

?(Z %O g (6. B%d]]))j J({%xé erolci %’)%Tb PY]lene 1,2-dicarboxylic acid 1-tert-
ﬁbqfcy syf.’),r@k‘g{w%tgr waszdlmlvzedum L 2pd- tfeirbllﬁbfcggﬁllrag]n %r;]cia 0. &3 mL (O 10 g, 0.62
e%ﬁi{:gﬁx?ﬁzizﬁ?fhld %ﬂf% xg %a(bu{% Yﬁﬁ@ 1?7 f ﬁ 1) ethyl c oroformate were

r e reaction was poured into saturated aqueous sodium bicarbonate
solution and extracted twice with ethyl acetate. The combined organic phases were washed
with brine, dried over magnesium sulfate, filtered and evaporated. The residue was

purified by flash column chromatography over silica gel (0.030 - 0.063 mm) with ethyl

~ acetate : n-hexane (1: 7) as eluant to give the product as a light yellow solid (71.9%).

ISP-MS: m/e = 339.1 ([M+H'])

1) 6—Chloro—5-méthy1—lH-pyrrolo (2,3-b]pyridine-2-carboxylic acid ethyl ester

A solution of 0.53 g (1.56 mmol) 6-chloro-5-methyl-pyrrolo[2,3-b] pyridine-1,2-
dicarboxylic acid 1-tert-butyl ester 2-ethyl ester in 8 mL dichloromethane was cooled to
0°C, 1.44 mL (2.14 g, 18.8 mmol) trifluoroacetic acid was added and the cooling bath
removed. After 2 h the volatile components were removed and the residue was poured
into saturated aqueous sodium bicarbonate solution and extracted twice with

dichloromethane. The combined organic layers were washed with brine, dried over
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into its hydrochloride salt by treatnent of an ethyl
acetate solutlon of the free ba%® with hydrochlorlc
acid (2.2M |on in ethyl acetate,;

eBaBvEIEh Y a‘fe, qeﬁdaaﬁdcs%ﬁawa&eﬁ@‘fseﬁﬁ%@g @ﬁfrvdm shid (R1pigo) was used

owlthbﬁmftﬁ@ﬂﬂﬁ&taﬁowth ether : nhexane (1 : 1).
Yel l owsolid (89.4%. ISP-Ms: me = 312. 1 ([ M+H +])

gﬂ%z&gpgygigg%g)Igﬁgiﬁyrrolo[z,s-b]pyridine-I,2-dicarb

oxylic acid 1-tert-butyl ester 2-ethyl ester To a
solution of 0.30 g (0.70 nnDI)
5 benzoyloxy 7- oxy pyrrolo[2 b]pyrldlnel

g S T e Dy rﬁ%gpae“q}ﬁw-
\wreolamaea [9iridhi d- 2veerbos )l d&uﬂé&lﬁl ekter 11 g, 0.70 nmmol)
hexanet hyl di sil azane and 0.14 nL (0.21 g, 1.16mmmol)

bgnz t et r,.ah f . t h, th 1
N TR Er T T
béaclotybinatié eﬁ‘ryll eﬂteran 7ant I\Eb(tdlmeﬁgtfoir?irﬁﬁlewaﬁesd\éﬁ tch(?:Cd Potassium
ers e e
SHREb AL 37 8, R A BT e 150 S5 e 95
ema‘;lwk—éﬁe:ﬁoxd' 2 éi;@}ddﬂam&qatﬁ—ta‘rbe;dfhbyadaéltﬂmmwl ester was added and
T RN N
Caqmpoumcdtm:sacai bty drﬁiSeS:tr@tﬂed (t62e tTfes witbRtHylbacctdte The combined

DS baeayvmorsemang sins fied e ossmeniem Bl fltered

I angl afapmiaﬂedt Ehe rebidiny Iwae ptidfiedby @lingh cRedredtodiapBy over silica gel (0.030
| Y
&u nd e g}zlgh %;16# hat glates | '"h&Ahe Plgy5) as eluar%crgg glve%he product as a

erma

bsmxnykoxmdQShB%ﬂD pyrrol o[ 2, 3-b] pyridine-
1,2-dicarboxylic acid 1-tert-butyl ester 2- ethyl

exgger{gé%ﬁ%ﬂ%@éwm}ﬁﬁrbonate Li ght yel | ow sol id

k) (R)-6-Chloro-4,7-dimethyl-3,4-dihydro-2H-2,4a,5-triaza-fluoren-1 -one

To an ice-cold solution of 0.50 g (1.25 mmol) (R)-1-(2-tert-butoxycarbonylamino-1-
methyl-ethyl)-6-chloro-5-methyl-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl ester
in 6 mL dichloromethane was added 1.91 mL (2.85 g, 25.0 mmol) trifluoroacetic acid; the
ice-bath was removed after complete addition. After 45 min., the volatile components were
removed and the residue was dissolved in 3 mL methanol then treated cautiously with 0.70
g (5.0 mmol) potassium carbonate. After 2 h the reaction mixture was poured into water
and ethyl acetate and the separated aqueous phase was extracted twice with ethyl acetate.
The combined organic layers were washed with brine, dried over magnesium sulfate and
evaporated. The residue was dissolved in dichloromethane and tert-butyl methyl ether,
evaporated under vacuum until a suspension appeared, then cooled to 0°C. The ice-cold
suspension was filtered and the filter cake was washed with tert-butyl methyl ether to give
the product as a colourless solid (73.7%). ‘
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ISP-M5: me = 387.2 ([M+H +]) c¢)
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conmpound was prepared in anal ogg to Exanple 1,
internmedi ate d) from 6-brono- 5=

hydroxy- pyrro 3- yridine-|, 2-di carboxylic acid
1{5&%._@2%/@ bfgtéd éP hyl ester, sodi um hydride and
ethyl brom de. Colourless solid (77.0% ISP-Ms: me =

415.2 ([MtH +]) d) 6-Brono-5-ethoxy-|H pyrrolo
[ 2, 3-b] pyridi ne-2-carboxylic acid ethyl ester This

R AR D SRR L 2081 30 (55 R rene

et hoxy-I H pyrrol o[ 2, 3-b] pyri di ne-2-carboxylic acid
ethygistieed srspamniion of 3 licendaetlimethy iether Ghd 0 \Migt(8.68 @drhél) lithium
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s arrpIrC? 3 %grr coTﬁugg lj;é o ncg{l ger?s \Qgtlua g{)%%gl r&o %Qtfallra&g&/ ac}u%ous sodium
epdtassiurh Hrpyters@hﬁ{oﬁ dirdb}cﬂy&tbdiwﬁheﬂxyt adebax Wfteg fit€dtidn over speedex

%)e)f%aseeg’ %v%;ei se ? gs k@g}lé g&&eogg E)}?a)éé gvgs eaxrt]gcted twice with ethyl acetate.

["ﬂ‘.be2¢o’31]1bmed brgazmd laydraweerd m@lﬁda]omy}i bingdiidd bedrtmitieytlim sulfate and
%,t S atedell"ixg \s’\(’)f og{n rg 10p9'((){(21uct was uy% W1g1hout fur%her purl%[catlon
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(R) - 6- Bronp- 7- et hoxy- 4- et hyl - 3, 4-di hydr o- 2H 2, 4a, 5-tr
i Eght yellowselid [99%009%€). Thi s conpound was prepared in
anal ogy to exanple 3, internediate k) from(R)-6-

ar bonyl'am no-1| - et hyl - et hyl ) - 5-
ﬁoxy %?‘?gl(a%%?g},)cb] pyri di ne-2-carboxylic acid

ethyI ester. Colourless solid (92.0%9. ISP-M5: me =
324.2 ([ MrH +])

m) (R)-6-Chloro-4,7-dimethyl-3,4-dihydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid
tert-butyl ester

To a solution of 0.21 g (0.89 mmol) (R)-6-chloro-4,7-dimethyl-1,2,3,4-tetrahydro-2,4a,5-
triaza-fluorene in 2 mL dichloromethane were added 0.23 g (1.07 mmol) di-tert-butyl
dicarbonate and 54.0 mg (0.04 mmol) 4-(dimethylamino)pyridine. After 30 min. the
solvent was evaporated and the residue was purified by flash column chromatography over
silica gel (0.030 - 0.063 mm) with ethyl acetate : n-hexane (1 : 5) as eluant to give the
product as a light yellow foam (89.6%).

ISP-MS: m/e = 336.2 ((M+H'])

n) (4R,9aR)-6-Chloro-4,7-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester

To a solution of 0.26 g (0.77 mmol) (R)-6-chloro-4,7-dimethyl-3,4-dihydro-1H-2,4a,5-
triaza-fluorene-2-carboxylic acid tert-butyl ester in 5 mL acetic acid was added 0.24 g

(3.87 mmol) sodium cyanoborohydride. After 2 h the volatile components were removed
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(R) - 6- Bronp- 7- et hoxy- 4- et hyl - 3, 4-di hydro-|I H 2, 4a, 5-tr

woaae/0349r ene- 2- car boxylic acid tert-butyl esper/EPRI08/006612

conmpound was prepared in anal O%\é to exanple 1,
intermediate h) from (R) 6-

br onp- 7- et hox ydr o- 2H- a,5-trjaza-f
1258 FYALY V8RR ¥r.aflﬁeﬁﬁy d&ﬁ]WﬁawﬁlﬁwP F%%thér?& trranddratad with 32%
raqaedsgodiam h}‘tﬁoﬁﬂb B&lutbh Anl 7 p1e ro}f |1 buky %bﬂi&%;ﬂ%%us phase was
an d %gi %chxtml}ﬁ &%g']l % p% @frlpl sl‘i {h@?cow}?ned%@fmé ayérs Were/v()vashed with brine,
(d%BdQﬁB‘) m@grﬁ@ﬁﬁpsulit:a&% HXHrap orafelc}'_ ghe4 res1élue was purﬂficfd by column
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yellow solid (98.4% [ISP-Ms: nmfe = 414.3 ([ MtH+])
Exanmple 5 (4R, 9aR)-7-Chl oro-4, 6-di nmethyl -1, 2
>3, 4, 9, 9a- hexahydro- 2, 4a, 5-triaza-fl uorene This

conmpound was prepared in anglo tp exanple 1 from

(4R 9aR) - 7- chi or o- 4, 6- Tl £

di met hyl - 3, 4, 9, 9a-tetrahydro-|I H 2, 4a, 5-tri aza-fl uorene

{2R Qak b6:Brbino-Aethdxy-dr tnethyt-§12,3669,82-hexdlylma2 dal5itiaza-fluorene;

%&@ P-M5: mle = 238.2 ([MtH +]) Internedi ates a)
S’ §hJI3;r - Chl oro- 4, 6-di nethyl -3, 4,9, 9a-tetrahydro-I H

4a 5-triaza-fluorene-2- carboxylic acid tert-butyl
é@mmomppuadgvﬁswepamecbm a(malzagygo ¢0ngde infrok) (4R,9aR)-6-bromo-7-ethoxy- .
igneet ydr ) - u - .
% é‘)go;:(%{% {a%gﬂalafc%r Igu S/S?)tre?% ﬁué%ngzzt %{ggﬁffl 180 %0% butyl ester.
t'l“éxerf@hﬂbdma‘grcanvm 1atdx:ﬁm:hy§20¢_blqrgie salt by treatment of an ethyl acetate
solution of the free base with hydrochloric acid (2.2M solution in ethyl acetate; 1.1 mole
equivalents), filtration of the suspension and washing of the precipitate with ether : n-

hexane (1:1).
Yellow solid (89.4%).

ISP-MS: m/e = 312.1 ([M+H™])

Intermediates

a) 5-Benzoyloxy-6-bromo-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester
2-ethyl ester

To a solution of 0.30 g (0.70 mmol) 5-benzoyloxy-7-oxy-pyrrolo[2,3-b]pyridine-1,2-
dicarboxylic acid 1-tert-butyl ester 2-ethyl ester (Example 2, intermediate b) in 8 mL
tetrahydrofuran were added simultaneously 0.15 mL (0.11 g, 0.70 mmol)
hexamethyldisilazane and 0.14 mL (0.21 g, 1.16 mmol) benzoyl bromide in 4 mL
tetrahydrofuran . After 2h the reaction was poured into saturated aqueous sodium
bicarbonate solution and extracted three times with ethyl acetate. The combined organic

layers were washed with brine, dried over magnesium sulfate, filtered and evaporated. The



(0.69 Mol ) N-chl orosuccinimde. The reaction was
stirred at 50 deg C for 18 h, then the sol vent was

wovapmetsed and the residue was purified by coPQEEP2004/006612
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chr omat ography on silica gel (0,032 - 0.063 mm wth
ethyl acetate : di chl or onet hane5§1 : 19) as el uant.

Li.gh eI | ow 9 | SP- 38. 2 MtH
S% &6‘1 as pur1ﬁe y colglmn CZHI matographyover mﬁca ge% (0.030 ((g 063 mm) with

( a)hynaoetaa rihbydne 31 41 )HskyAnOtd divekhd dodpblihdZeg édwme%@sﬂ (62.7%).
-2-carboxylic acid tert-butyl esterTo a solution of

(12555%61&3%25‘@?%@% hyI -3,4,9,9a-tei ahydro-| H

2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl
ester in 800nL 1, 2-di met hoxyet hane were added 12.2 g
(0.01 nol) tetrakis(tri phenyl phosphi ne) pal | adi un( 0)

?gﬂ%@?%ﬁ?@%gﬁl ié\%%(blgm} Wﬁ%}’éldlne gg é{n c'gar?@cyilg ﬂarp tert-butyl ester 2-

sodleﬂmlcambonate and 13. 3 g (0.10 nol)

t th { t

V\g}slg‘s%%)l HQE%L B%P\é?un ér O@?ﬁ%rhdﬁmp%hg a‘% I ofﬁ 6151 1%165135—

p fm‘leﬁloxhﬁd)r@ﬁ%pmdo 1s3-bimliridinedl, Qﬁl&l@h@fyﬁc actutietirbutyl ester 2-
pgs{y%n@ elake an nh&, phases were separated. The

orggnlc r was was W th brine, dried over
magnesi um suI fate, fil ter ed and evaporated. The

r bightiyrllowesslih (96.3%dd by col urm chr onat ogr aphy on
silica gel (0.032 - 0.063 mMm w th n-hexane : ethyl

ag@tpitsem(/él_g,gg ent to give the conpound as a
i ght yell ow o?l(ﬁ?ggi 2)0/() | SP-M5: mfe = 304.3 ([ M+H

+]) ©)
(4R 9aR) - 6- Brono- 4- et hyl - 3, 4, 9, 9a-tetrahydro-I H 2, 4a,
5-triaza-fluorene-2- carboxylic acid tert-butyl ester

2
| (If?lt gr %@%?é@h%?ﬁf%@ rﬁg]éﬂlyﬂdﬁ{éaj Dot ANR §- tert-butyl ester 2-

4- meERYFSIS 4- di hydro- | H 2, 4a, 5-tri aza- f | uor ene- 2- car bo
XVhik opbnd Ghs pll%iiﬁﬁéh i %ﬁégf’tﬂ @X?xgg](el'!l”hger&gedu}tgg) Kr/gm 6-bromo-5-

obor ohydr i de. ~ Col ourl es
n@yggoxygpgrglo %%ﬂbﬂ.pyrjcyne 1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester,

sodium hydride and ethyl bromide.
Colourless solid (77.0%)

ISP-MS: m/e = 415.2 ([M+H"))

d) 6-Bromo-5-ethoxy-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl ester
This compound was prepared in analogy to Example 1, intermediate e) from 6-bromo-5-

ethoxy-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl ester and trifluoroacetic acid.
Off-white solid (96.4%).

ISP-MS: m/e = 315.2 ((M+H"])



d)

(R) - 6- Bronp- 4- net hyl - 3, 4-di hydro-I H 2, 4a, 5-triaza-fl uo
woenes/aesaar boxylic acid tertbutyl ester This ceoparnm4/006612

was prepared in anal ogy to exangjl e 1, internediate h)

from(R)-6- -59-

bromp- 4-et hyl] -1, 2, 3, 4-tetrahydro-2, 4a,5-tri aza-fiuore
i @déﬁ}gmﬁ:(%mrﬁum%ﬁr ramor |-Gty redhory- 1H-
(97 pBWlo[2,SB] pidifé-2-cartabi@lid adid thl ekler e) _
(ﬁh-e- Br onp- 4- et hyl -S,Ml hydr o- r2};,,4a, 5-é,r| aza-flu
TS FOrBRRNFA oS RS RRBE I 92008 8 GSaRle BrintEmdtgYe W §om 6-bromo-5-
&Xl@dil ngzwﬂogﬁ[eﬁnb]@igﬂﬂﬁlle@—;irbﬁfﬁlie B&ltd%t}llyb Eét@éfp})())tassium tert-butoxide
-(2.tert- ar m no- 1-ne - € .

s AL S] S B o e ezl e e aorit alidterybut eter
ester. Colourless solid (73.6%. ISP-M5. me = 282.0
(YellloiHEbam (1 00%).

(R)-6-Bronop-1-(2-tert-but oxycarbonyl am no-|-nethyl -eth

=N RYrr el pyri di ne-2-carboxylic acid ethyl
gé%ﬁﬁfﬁ%s‘%%%mdﬁl{ms prepared in anal ogy to exanple
3, internediate j) from 6-brono-I| Hpyrrol of

2, 3-b] pyridi ne-2-carboxylic acid ethyl ester and
(S)-5-nethyl -2, 2-di oxo-

8 R T PSS Rt on

+]) 9) 6-Brono-IHpyrrolo[2,3-b] pyridine-2-carboxylic

10 igicornpgundesasarreparsd i snadbgy 60 exanyrie ofintedmadigte(10).fobn (R)-6-
ool PO B Lo A L R Sul P s K o

dilenidiredecenkorelinagd eyl estert 0 0 deg C and then 38. Onl

trifluoroacetic acid was added over 5 min. The cooling

kadibuIRS sJ1IReyY8d,and after 2 h at roomtenperature the
reaction m xture 'was poured into 500 nL saturated

agueous sodi um bi carbonate sol ution. The organic |ayer
B-Mytmp/igct 8443 Mt Dnes with 150nL portions of
di chl or onet hane; the conbi ned organi c phases were

15 washed with 200

g) (R)-6-Bromo-7-ethoxy-4~methyl-3,4-dihydro-1H-2,4a,5-triaza-fluorene-2-carboxylic
acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate h) from (R)-6-
bromo-7-ethoxy-4-methyl-3,4-dihydro-2H-2,4a,5-triaza-fluoren-1-one, lithium
20  aluminum hydride and subsequent reaction of the amine with di-tert-butyl-dicarbonate

and 4-(dimethylamino)pyridine.
Yellow solid (74.9%).

ISP-MS: m/e = 412.3 ([M+H"])

h) (4R,9aR)-6-Bromo-7-ethoxy-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-
2-carboxylic acid tert-butyl ester



mL brine, dried over magnesium sulfate and filtered.

The sol vent was evaporated and the residue was dried
wonoeroobi4gh vacuumto give 12.0 g (95.5% of tRET/EP2004/006612

desired product as a colourless solid. ISP-M5: me =

269.2 ([ MtHH]) h) - 60 -

Brono p di ne-1, 2- dlcarbox I'ic_aci
%?qma‘ﬁffﬁ W@%&f@?arzg %5"( %/RF;‘O%@? &¥erepla 2sinfrmstiate, from (R)-6-bromo-
%aﬂ@ﬂ;ﬁ@Qﬂetﬂ 1-8Q-dIh@lr6 O 109 Ba 0k daza AOS¥NBYL EPb HyBSadidl tert-butyl
r|d <§é dlcarbo gﬂlc acid 1-tert- butyl ester
9$ ?%HQT internediate b) in tol uene
mere added S|nultaneously sol utions of 20.5nL (15.8 g,

Qm&gﬁmﬁwkbh@e%ﬁ@m)hyldisiIazane in 420nLt ol uene and
29.4 nmL (45.3 g 0.24 nol) benzoyl bromde in 420 nL

s IREATPaRR idn BVAE Bourea Tt o 400 i 10% aqueous

sodi um car bonate sol ution and the phases were
separated. The aqueous phase was extracted twice with
500nL ethyl acetate; the conbined organic |ayers were
washed twice with 600 nL saturated sodi um carbonate
solution and brine. After fill#m®e%n and renoval of
the solvent the residue was purified by col um
C(hR@HR§—O§KClﬂBfBL4@V<ﬁEneﬂl}J1J1%, 9|9a(1{éx£}§%ro z%%ﬁs%amllwehe

n- hexane : ethyI acetate : then 19 :

t t th d I I lid
iy 5 e Bl A R o

10 Qﬁﬁi}:thﬁ Braong- éhtahpd raBI N, 40l 5-Biada-fluorene-2-carboxylic acid tert-butyl ester.
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, 9a- hexahydro- 2, 4a, 5-tri aza-fl uorene This conpound

W&%-@ ﬁ@?@ﬁb@%ﬂnazag?gy to exanple 1 from

dlneth l-3,4,9,9a-tetrahydro-1 H 2, 4a, 5-tri aza-fl uorene
-I3P-d§: kmbeytlc |2683(([M+1E§ﬂ1 butyl ester. Yellow solid
(94.8% . ISP-M5: me = 282.0 ([M-H+]) Internediate
(4R 9aR) - 7- Brono- 4, 6-di net hyl - 3, 4,9, 9a-tetrahydro-I1 H 2
,4a, 5-triaza-fluorene-2- carboxylic acid tert-butyl
ester

Intermediates

a) (4R,9aR)-7-Chloro-4,6-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester

To a solution of 0.20 g (0.66 mmol) (R)-4,6-dimethyl-3,4-dihydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester in 2 mL tetrahydrofuran was added 92.1 ug
(0.69 mmol) N-chlorosuccinimide. The reaction was stirred at 50 deg C for 18 h, then the

solvent was evaporated and the residue was purified by column chromatography on silica
gel (0.032 —0.063 mm) with ethyl acetate : dichloromethane (1 : 19) as eluant.

Light yellow solid (81.7%).

ISP-MS: m/e = 338.2 ([M+H'])

b) (R)-4,6-Dimethyl-3,4-dihydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl

ester



To a stirred solution of 0.20 g (0.66 mmol)
(R) -4, 6-di net hyl -3, 4-di hydro-1 H 2, 4a, 5-

wonri@aaedsh uor ene- 2- car boxylic acid tert-butyl ®6TAP2004/006612
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(exanple 5, internmediate b)) in 2 nL tetrahydrofuran
0.12 g (0.69 mmol ) was addedNr Bt onosucci ni m de; the

Boapekaeetang & AISs st b Patd SRRt B o - tetsabycro- 1.

QQ% @f@ﬁ%ﬂﬁ@ﬂ%ﬁe&%a&béﬁyﬁa agé ker(—BuQiB Bster 1ﬁ 806 ZInhp- dmttﬂnoxyethane
et y acetate :

b0 ca e B R s Retumygpng he

Qlﬁ fl’hd’ﬂ Wa&ard ®r 30 min. at room temperature Then, 400 mL water, 16.8 g (0.16

bs%%ﬁggiggjopa@a l 3 g:é)n]écmﬂlz ’twg&gﬁ%hég%%wexﬁ }3d8d 1id the

3&%{19% ﬁ}&@lt@%@@@irﬁedﬂof B Wﬁn(déﬁeﬂ&ﬁ)’l?h%—shyphnmyl -whsGoured into 10%
I et -

AQUROHS gg;gypq l?}caarggﬂetltg téél?lpl b ltggltzaézetateﬁnélﬁb %s\%,]%?rre%%arated The
g%n?c’ﬁi er ks WiShedWigh Bnﬂ?,erﬁd bbéﬂh’ﬂhgﬂe}luhm@&fm ﬁltahé and
Rg drox -4, Gé{g |-3,4,9 g trah elMO?)Z-
ﬁzamats t']F}}earf%l ¥4 W%Sr Ye‘& ‘B’&?{f}}l‘roei il Ye?ri uat%/
@68 mA) $hth'd-Bekasek sihiyDiteRte @.: 49agel{dnt td givadie compound as a light
(4R 9aR)) bgorm 4, 6-di net hyl - 3, 4, 9, 9at et r ahydr o-

yelow 23 ( %2@@ -aza- nuor ene- 2- carboxyl i ¢ acid tert-butyl
ester in 350nL diethyl ether was cooled to -100 deg C

ol S D, T (R P

tert-butyllithium (1.5Min n-pentane) was added

dropwi se and the reaction was stirred at this
tenperature for another 15 min. The reaction was

var (aRJ94R)-6-Boome - @,et}g)ﬂ13r4r, ep-fetrahpdrot Hér2.4p5 - Higsa-fluorene-2-

\é'aggﬁﬁgxygmfﬁetgﬂ%gﬁ % ed again for 15 mn. and then
C

etic aci /olnvvater) and 0.12 g 35%

hE/ldﬂ ogapoyet wad prepaed it amhogyep examipled, intrreed gt Sop {iRa-6-bromo-
fag— I]j_hy%— a@&tﬁggao tlﬁef@é/ 5 QI‘I%dﬂL{fﬁgner f%&t’o'o iR R BEtPster and

enperature e reactlo m xt ure was
esotdivas teshobbtdhydtide.

Colourless solid (82.5.%).

ISP-MS: m/e = 370.3 ((M+H™])

d) (R)—6—Bromo—4—methyl-3,4—dihydro—1H—2,4a,5—triaza—ﬂuorene-Z—carboxylic acid tert-
butyl ester

This compound was prepared in aﬁalogy to example 1, intermediate h) from (R)-6~
bromo—4-methy1-1,2,3,4—tetrahydro—2,4a,5~triaza—ﬂuorene and di tert-butyl dicarbonate.

Light yellow foam (97.3%).

ISP-MS: m/e = 366.1 ([M+H™])

e) (R)-6-Bromo-4-methyl-3,4-dihydro-2H-2,4a,5-triaza-fluoren-1-one



aqueous thiosulfate solution, the organic |ayer was
washed with brine, dried over magnesium sul fate and

woizbdsawesds The sol vent was renoved at a r ot aryPCT/EP2004/006612
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evaporator and the residue vvas gurlfi ed by colum
chr omat ogr aphy on silica gel 932 - 0. 063nm wth

ethyl acetate : n-he ane(l: Iuant to gjVv

b 6eREoHEL s pigherey of Rl gk e medmutl Fomd -6

—br3)21€b 4—(Q{tMt$HLrt(})hyEa(r@6ﬁiflEnﬁlo 1-methyl-ethyl)- IH rrolo 2, 3-bp1}3)7r1d1ne -2~
Ez I\/ﬁgg t‘%/46d||nethy|-l 234 exa

r%a OH acid S &9 orene Thi s conpound was prepared

in analogy to exanple 1 from (4R 9aR)-7-net hoxy- 4, 6-

dColeti#ds s3lid(73.6%).

9,9a-tetrahydro-I'H 2, 4a,5-tri aza-fl uorene-2-carboxylic

acid tert-butyl ester. Li ght yellow oil (68.8%.

| §B-MS: mfg = 282.08MM2H MrH +]) | nt er nedi at e

(4R, 9aR) - 7- Met hoxy- 4, 6-di net hyl -3, 4, 9, 9a-tetrahydro-1 H
-2,4a,5-triaza-fl uorene-2- carboxylic acid tert-butyl
ester To a stirred solution of 90.0 ng (0.28 mmol)

(6‘&(9—@@1‘0&6qu2 Qé’ﬁf—bﬁtﬁg@éﬁﬁﬁﬁi - ngetﬁﬁt &%ﬁ?hﬂdf)}gr?lo 2,3-

5-trjaza-f ne- 2-car oxy I C acl

e‘é]tml l(né%aﬁa;sb@cyhc aridteghihedeat e) in 1.0nL
N, N- di net hyl f or mam de was added 14.8ng (0. 34 mmol)

STIks UBmPYEEd Wes ﬁééafedﬁ?aéaﬂé @re§érﬁ '3n1nQé1Jxﬂed QBtfH)?n 6-bromo-1H-

react.l S stirred
0Pl ?rﬂ??ai %@H&ﬁr%ce@pa@lwgi fﬁb}d@@rer md @Sr) Szmw e, 2- dioxo-

r Bass loRRthih S dihe 3vash Sl ed eM-bhyeldy! acetate,
V\ES hed wi th 10% aqueoﬁdglsodl um b&zgr bonat e sol ution

eg brine, dri ed over magnesium sul fate and filtered.
THEOYAUFR H3-4%5 renoved at a rot ary evaporator and the
resi due was purlfi ed by col umm chr omat ogr aphy on

ISReEi8N 1 o A e hant | Li ght yel [ ow oi 1 (60. 7%.

ISP-M5: mfe = 334.3 ([MH +])

g) 6-Bromo-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl ester

A stirred solution of 18.4 g (0.05 mol) 6-bromo-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic
acid 1-tert-butyl ester 2-ethyl ester in 165 mL dichloromethane was cooled to 0 deg C and
then 38.0 mL trifluoroacetic acid was added over 5 min. The cooling bath was removed
and after 2 h at room temperature the reaction mixture was poured into 500 mL saturated
aqueous sodium bicarbonate solution. The organic layer was extracted three times with
150 mL portions of dichloromethane; the combined organic phases were washed with 200
mlL brine, dried over magnesium sulfate and filtered. The solvent was evaporated and the
residue was dried under high vacuum to give 12.0 g (95.5%) of the desired product as a

colourless solid.

ISP-MS: m/e = 269.2 ([M+H'])

h) 6-Bromo-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester



Exanple 9
(4R, 9aR) - 7- Et hoxy- 4, 6-di net hyl -1, 2, 3, 4, 9, 9a- hexahydr o-

w0 24/ 0608401 aza-fl uorene; hydrochl ori deThi s conmpoume200a906612
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prepared in anal ogy to exanple 4 from
(4R, 10aR) - 7- et hoxy- 4, 6- - 63

methl-3499 tra ro-1.H=2, 4a, 5- |az -fl yorene
%dxiﬂspglsg’@i (bftaﬁé)r& %@deﬁ 108Y-PYP [PVBWne 1,2-
Schl:eero:(yﬁiG a&%lrteftﬂﬁltbvﬁstemz%t 1248¢ @Xzﬁﬁﬂé |3‘+ﬂn)termed1ate b) in toluene
I nter eglltateéﬂ ;L?Etéw 5y Q&Sy 35}1
A TR PSS n o S e 5 Br B mol) hexamethyldisilazane
Qﬁﬂlbomﬂ fobucte Iaﬂd beutmbsyd g @stahol)] BeSzo§PEHRaHALNED mL toluene over
P ana gyto exapple 1 internmediate d), from
Ih%)anw} ditional our the reaction mixture was poured into 400 mL 10% aqueous
hs}bdfm YarBoRatd bétatiby hncg‘lch‘lz p%a&@vfe de bﬂa{doThé'h ebls PhdsE bvas
G UL AT -
bﬁl&ﬂﬁ@‘ﬁmﬁé@ﬂu&ﬁﬂd it%ﬁ%rﬁ%lrb%%ate sbﬁ'?rowﬁnd'lﬁirﬁe dAi%&tairl]élat(ulﬂMﬂ'& removal
SO i me -
R e B ol e (00 -

Qmeﬂﬂld Wiﬂﬁn-ﬁéﬁﬁh@r 9@1}71 &e&@@dﬂgy tltlé?l I@“’l’)ﬁk Bludnif t6QWe the product as
(4 ropoxy-4, 6- di meth7l -

Mrﬁ?‘g?%’ 1 H 2, 4a 5-tri aza- fI uor ene- 2- car boxyl
|c ac:ld tert-butyl ester. Yellowoil (87.3%. |SP-N5:

Efﬁgl\gs 26/26_ ﬁl[j\/tg%%éy]l)nt er medi at e

6- di methyl 3,4,9,9a-tetrahydro-1H 2,4a,5-triaza-fl uore
ne-2- carboxylic acid tert-butyl esterThis conpound
was prepared in analogy to exanple 1 internediate d),
from (4R 9aR)-7- hydrox7-4, Gdinpd7| -

9 9a-tetrahydro-1H 2, 4a 5-triaza-fluorene-2-carbox7lic

@aR ZIBJQH{%JL g E%&gﬁ\gg—g}?b@gpb 8, izexe{h%xec{ ﬁg 53}8a-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-bromo-4,6-
dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester.

Yellow solid (94.8%).

ISP-MS: m/e = 282.0 ([M+H'])

Intermediate

(4R,9aR)-7—Bromo—4,6-dimethy1—3,4,9,9a-tetrahydro—lH—2,4a,5-triaza-ﬂuorene—Z—
carboxylic acid tert-butyl ester

To a stirred solution 0f 0.20 g (0.66 mmol) (R)-4,6-dimethyl-3,4-dihydro-1H-2,4a,5-
triaza-fluorene-2-carboxylic acid tert-butyl ester (example 5, intermediate b)) in 2 mL
tetrahydrofuran 0.12 g (0.69 mmol) was added N-bromosuccinimide; the reaction was
stirred for 1.5 h. The solvent was evaporated and the residue was purified by column
chromatography on silica gel (0.032 —0.063 mm) with ethyl acetate : dichloromethane (1 :
19) as eluant.



Light yellowoil (85.7%. ISP-Ms: me = 362.3 ([ MrH+])
Exanple 11

w02R)53a6849 7- Cycl opr opyl net hoxy- 4, 6- di net hyl - | , BCB/E22@4906612
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a- hexahydro- 2, 4a, 5-tri azaf | uorgzge Thi s conmpound was
prepared in anal ogy to exanple from (4R 9aR)-7-
cycl apr opyl y-4, 6-di nethyl -3, 4,9, 9a-tetrahydro-IH

Colongless fpgm 47 fl(1‘/"I§uor ene-2- carboxylic acid tert-butyl

ester. Light yellowoil (86.7%. ISP-M5: mle = 274.3

{dpMiAs: /g =1 3827 (TReliatle (4R 9aR) -

7- Cycl opropyl net hoxy- 4, 6-di net hyl - 3, 4, 9, 9a-t et r ahydr o-
| B2, 4a 5-triazafluorene- 2-carboxylic acid tert-butyl
ester This conmpound was prepared in anal ogy to exanple
1 internediate d), from (4R 9aR)-7-

hydr oxy- 4, 6-di net hyl - 3, 4, 9, @gample/ahydr o-

| H 2, 4a, 5-triaza-fl uorene-2-carboxylic acid tert-butyl

(o AP Ao SRS e W LTSN 670

ISP-MS: mie = 374.4 ([MrH+])Exanpl e
(MR c@&i@)ouﬁd(\@s weeraosd ingmhlogy jo exaBpii hﬁpﬁy(jﬁlR@a@ 3 -hiydgoxy-4,6-

gxrggt hél Q@Q)aztbﬂ‘?hﬁ brirpaalh |5Ut?1ra?epﬁ}13_113h§ ZC&P‘P&&HQ aM@gert-butyl ester.

ana to exa rom
(4R, 9aR) 7-(2-nmet hoxyet hoxy) 4, 6- di net hyl -

mmmw:@nw%ﬂ%#z 4a, 5-triaza- nuor ene- 2- car boxyl iC
acid tert-butyl ester. Light yellow oil (80.2%.

kP ME 1 1er 50 2AR2H(HMH +]) I ntermedi ate

Intermediate

(4R,9aR)—7—Hydroxy—4,6—dimethyl—3,4,9,9q—tetrahydro-1H-2,4a,5-triaza-ﬂuorene-?—
carboxylic acid tert-butyl ester

A stirred solution of 5.40 g (14.1 mmol) (4R,9aR)-7 -bromo-4,6-dimethyl-3,4,9,%9a-
tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester in 350 mL diethyl
ether was cooled to -100 deg C and 6.30 mL (5.13 g, 27.7 mmol) triisopropyl borate was
added. To this solution, 11.3 mL (16.9 mmol) tert-butyllithium (1.5 M in n-pentane) was
added dropwise and the reaction was stirred at this temperature for another 15 min. The
reaction was warmed to -75 deg C, stirred for another 15 min., warmed to 0 deg C, stirred
again for 15 min. and then 6.85 mL acetic acid (50% in water) and 0.12 g 35% hydrogen
peroxide solution were added successively. The cooling bath was removed and the reaction
was stirred for 1 h at room temperature. The reaction mixture was extracted with 10%
aqueous thiosulfate solution, the organic layer was washed with brine, dried over
magnesium sulfate and filtered. The solvent was removed at a rotary evaporator and the
residue was purified by column chromatography on silica gel (0.032 —0.063 mm) with
ethyl acetate : n-hexane (1 : 1) as eluant to give the compound as a light yellow solid

(75.4%).

ISP-MS: m/e = 320.4 ([M+H™])



(4R 9aR) - 7- ( 2- Met hoxy- et hoxy) - 4, 6-di net hyl -3, 4,9, 9a-te
trahydro-|1 H 2, 4a, 5-tri azafl uorene- 2-carboxylic acid

woends/oesyl ester This conpound was prepared | RCAERR@IPO6612
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to exanple 1 internediate d), from (4R 9aR)-7-

hydr oxy- 4, 6-di net hyl -3, 4, 9, 9a-t0etr ahydro-1H 2 4a
5-triaza-fluorene-2-carboxylic acid tert-butyl ester
(example 7, internediate), sodium hydride and

2- bromoet hyl nethyl ether. Light yellow oil (67.0%.
I SP-MB:me = 378.4 ([ MtH +] )Exkpigd e 13
(4R-9aR)-2-(4,6-Dinethyl -1, 2, 3,4

- - 2, 5-thi -l - 7-yl -eth I
T RN B P A Sy Rl Fhorene
from (4R 9aR) - 7- ( 2- hydr oxyet hoxy) -
AHgs ciompivingl wa, pteir&dint @tatciyad exenbpte P frbay 6HR,9dR9zAnfekhinxy-4,6-

r r ' [ ert-hbutyl, ester, Ljght.yello

g B MRt e e e b B P B b st
a) (4R>9aR)-7-(2-Hr7drox7-ethox7)-4 56-di nethyl-3

Aightyellaveod &68/800b- | H- 2, 4a, 5-tri azaf | uor ene-

2-carboxylic acid tert-butyl ester To a stirred

. af 5 |
?g%q%%g%elz%g?hhg?&f;ﬂﬁ? F]Zm(z et r ahydr opyr an-

2-yl oxy) - et hoxy]
-3,4,9,9a-tetrahydro-1 H 2, 4a, 5-tri aza-fl uorene- 2-car bo
xylic acid tert-butyl ester in 3.0 nL nethanol 0.17 ¢
(0.89 mmol ), p-tol uenesul pherimeatid Was added. After
30 mn., the solvent was evaporated and the residue

s purifi et% by flash columm chronat ography on silica
323,9682-631\26 oméésdlﬁﬁ*ﬁthm%w)8a-éﬁr@yémiﬂa%@@-tﬁﬁaﬁhmme-%
:Caﬂmgf?m’ @;ic(gegt_bug,l estdd- 1) as eluant. Light yellow foam
(83.1% . ISP-Ms: ‘'me = 364.2 ([ MtH +]) b)
_ 4%&{;‘&]@9@?@0@%’%@%{@ 1S S PP % M h5,4,9,90-
tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester (example 7,

intermediate) in 1.0 mL N,N-dimethylformamide was added 14.8 mg (0.34 mmol) sodium
hydride (55 - 65% dispersion in oil) and the reaction was stirred for 30 min. Then, 35 pl
(80.0 mg, 0.56 mmol) methyl iodide was added. After 2 h the reaction mixture was diluted
with ethyl acetate, washed with 10% aqueous sodium bicarbonate solution and brine,
dried over magnesium sulfate and filtered. The solvent was removed at a rotary evaporator
and the residue was purified by column chromatography on silica gel (0.032 — 0.063 mm)

with ethyl acetate : n-hexane (1 : 1) as eluant.
Light yellow oil (60.7%).

ISP-MS: m/e = 334.3 ([M+H'])

Example 9

(4R,9aR)-7-Ethoxy-4,6-dimethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene;
hydrochloride



| H 2, 4a, 5-triaza-fl uorene-2-carboxylic acid tert-butyl
ester This conpound was prepared in anal ogy to exanple

wao 20050008¥2di ate d), from (4R 9aR)-7- PCT/EP2004/006612
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15

20

hydr oxy- 4, 6-di net hyl -3, 4, 9, 9a-tgér ahydro-1 H 2, 4a, 5-tri
aza-fl uorene-2-carboxylic acid Pert-butyl ester ‘

(exanple 7, ;internedi,ate sodi um hydy i de d 2-(2-

e B GBrRaL0q 1Bt Piatotinan Shilpdria Snplad ol @R ogR P ethoxy 46
( dBnethfl-3,4,9Pa e rahytico-HAASa, 5- tfi i A rEn &EX aai ojylidacid tert-butyl ester.
(4R 9aR)-4,6, 7-Trinet hyl -1, 2, 3, 4,9, 9a- hexahydr o- 2

> = bl f ne This conpound was prepared in
an%#gg{l/lo o%gc;i(&#%%?'l from (4R, 9aR)-4,6, 7-tri nmet hyl -
3,4,9,9a-tetrahydro-1 H 2, 4a, 5-tri aza-fl uorene- 2- car box
yI1SPcMéseinde £@48. 31 (MyH @st er . Li ght yel | ow solid

(66.5%9. ISP-M5: me = 218.2 ([ MH +]) I nternedi ate

(4R 9aR)-4,6, 7-Trinet hyl -3, 4,9, 9a-tetrahydro-1H 2, 4a,5
-triaza-fluorene-2-carboxylic acid tert-butyl ester To

a solution of 0.30 g (0.78 mmol)

(4R, 9aR) - 7- br ono- 4, 6- di net hidtednedi®tea- t et r ahydr ol H-
2,4a,5-triaza-fl uorene-2-carboxylic acid tert-butyl
e@I@IOa@?)?aE‘ﬂﬁbﬁy-ﬁﬁ—&iMeﬁgﬂ%gd Q§§-)cetfeﬂ]1ym}1—2,4a,S—triaza-ﬂuorene—Z—
di net hoxyet hane was added’ 9

t earbarrilis peiditertdmiil p¥iers phi ne) pal | adi um After 20 nin.

0.25 g (2.35 mmol ) sodium carbonate in 8 miwater and

BRis RbmpBuSdwialBlebarell iMRAYELS re%%h?%rw%{he?m%ﬁ%f‘e?cgé?g% %4R,9aR)—7-

the reaction stirred at 100 ¢
EEBb RGPS b % SRy dioel H ot priare dlonens-4 Mrborylc acid
2gHeBS] S EINET, OXicAS e Bite) b AR I MACHRA bl WhiGE.

with ethyl acetate. The conbined organic |ayers were
ed.with brine, dried over magnesi um sul f at e,

W?’f@f@&%@&-%@apor ated. The residue was purified by

col utm chr omat ography on-silica gelwith ethyl acetate

. ISP-hEsxaine=(48.5 (AN+BS])el uant to give the product as a
l'ight yellow oil (66.0%.

Example 10
(4R,9aR)-7—Isopropoxy—4,6—dimethyl—1,2,3,4,9,9a—hexahydro—2,4a,5-triaza—ﬂuorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-isopropoxy-4,6-
dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester.

Yellow oil (87.3%).

ISP-MS: m/e = 262.2 ([M+H™)

Intermediate

(4R,9aR)-7-Isopropoxy-4,6-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester



ISP-M5: me = 318.4 ([ MWH +]) Exanple 15
(4R, 9aR) - 7- Met hoxynet hyl -4, 6-di net hyl -1, 2, 3, 4, 9, 9a- hex

wehyevoeRdy 4a, 5-triaza-fluorene This conpound WRET/EP2004/006612
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prepared in anal ogy to exanpl e 1 from
(4R 9aR) - 7- net hoxyrret hyI 7-
dr o-

4&6 di net h ah
s COEP e Wb er T i FRACE Yo R dngemriate ) famy{ER SaR)-7-
ds/tieds}cy-zl,lsghﬁaeﬁiybm 9;934 tef@ﬁyc&%IH b38;5MiazaH@ orené MBeatboxylic acid

] e

t%’g%ﬁﬁ e)st?r E?é%wa néfftﬁwed)aatsb S diemryidrige and 2dhgomopranape.
dro IH-2 4a, 5-tri azafl uorene- 2-carboxylic acid
tlaglit-yelldwy oil€83.2%).Thi s conpound was prepared in anal ogy
to exanpl e 1 intermediate d) from (4R 9aR)-7~

QYR hyl - 3, 4,9, 9a-tetrahydro-| H 2, 4a
riégtl\%aza Tl éé%ﬁ rboxylic acid tert-butyl ester,
sodi um hydri de and net hyl i odide. Li-ght brown oi |
(53.3%9. ISP-Ms: mle = 348.5 ([MtH +]) b)
(4R, 9aR) - 7- Hydr oxynenyl -4 6- di me% 379, 9a-tetrahydro-|
H 2, 4a, 5-tri azaf | uor ene- %§ )i|IC acid tert-butyl
ester To a solution of 90.0 7 mol )
(4R 9aR)-7-fornyl -4, 6-di net hyl -3 4 9, 9at et r ahydr o-
I(HR@aRhJSCquPIEZBYlmem% Ehrn@ihjdok% Bi49, Zchekahpdio-hir, jriaza-
qﬁ%%nel n 1nminet hanol was added 6.2 ng (0.16 mol.)
sodi um borohydride. After 2 h the reaction m xture was
poured into saturated aqueous sodi um bi car bonat e
sBlyeqrepeEdwesarepRIE@ i QWQ% tovexampele fyitona 641,948 7-The

j I [ I
O£ PRl L o) B e D B Bfene 2
reavhowekic 2aid ter-bett sstasvapor at or and t he resi due was
dried under high vacuumto give the conpound as a

I1i 05eWN (8@ whi ch was used without further
pd?ﬁlh |ecat| on (8;5?)4%

ISP-MS: m/e = 274.3 ([M+H™])

Intermediate

(4R,9aR)-7-Cyclopropylmethoxy-4,6-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1 intermediate d), from (4R,9aR)-7-
hydroxy-4,6-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid
tert-butyl ester (example 7, intermediate), sodium hydride and

(bromomethyl)cyclopropane.
Light yellow oil (81.1%).

ISP-MS: m/e = 374.4 ([M+H'])



| SP-MS: me = 334.3 ([MtH +]) c¢)
(4R, 9aR) - 7- Fornyl - 4, 6-di net hyl - 3, 4, 9, 9a-tetrahydro-I H
W@ 2das/0bed4pi aza-fl uorene-2- carboxylic acid terpepurios/ 006612
ester A solution of 0.41 g (1.07 mmol)
(4R 9aR) - 7- br ono- 4, 6- dlnethyl -3%%; 9, 9a- t et r ahydr ol H
2,4a,5-triaza- fluorene 2-carboxylic acid tert-butyl
ester (exanple 6, internedi ﬁ%?llli—%iQ8 nmL di et hyl ether
was cooled to -1000C and treated with 0.80 niL
( URISBRH-2- m}toxt;mathybmmaumm 15 a0l 9at heBhydio-2,4a,5-triaza-
lR?entane) After 15 mn. 0.12
8 et hyl f or mam de was added and the tenperature
was raised to -78C. After 45 min. the solution was
pOhis edmpotnd 189prgared is axaahmrtb wraraple arfrain (SROLR)- Mz&ﬂ&hoxy-

t thr tate. ,The cqnbi ned
s SRR dlr B Sty o TR R R SR gy a oot tic acid
nmgnlaﬂykmte&ul fate and filtered. The sol vent was
renmoved at a rotary evaporator and the residue was

h{)}yggglwrr%ﬂ (QS?% chromat ography on silica gel (0.040

ethyl acetate : n-hexane (1 : 2) as
eI uant to give the conpound as a yell ow foam (80.2% .
| ISB- MSmr‘ﬂEZ%SEBQ\/I%H( M+H +]) Exanpl e 16
(4R, 9aR) - 7- Cycl opr opyl net hox7i net h71 -4, 6-di net hyl -1, 2
3, 4,9, 9a- hexahydro-2 4a,5- triaza-fluorene This
conpound was prepared in analogy to exanple 1 from
(4R 9aR)-7- cycl opropyl net hoxynet hyl - 4, 6-di et hyl -3, 4

10 9, 9a- tetraliydro-1H 2, 4a, 5- Interapedlidte uor ene-

2-carboxylic acid tert butyl ester. Yellow oil

g(%% %a ,|7) 2819['6%&)% ! op% %Si?ﬁ%}(f{t}w ;b tétf‘%ﬁﬂf@ ﬂHaﬁ %a,S -triaza-

oflengencsp carhpery 1&4@41 teriabutgl ester
triaza-fluorene-2-carboxylic acid tert-butyl ester

Tithis c@xﬁﬁ&%@ YRSpRee E’@Eﬁﬂo%"’[o ARALPGY HhRnBXFIR ), fom (4R,9aR)-7-
| nterrredl a cil from 4R, 9
hydroxy-4,6- 1met y1-3,4,9 9a—tetrahydro 1H-2,4a,5-triaza- fluorene-2- -carboxylic acid
15 tert-butyl ester (example 7, intermediate), sodium hydride and 2-bromoethyl methyl ether.
Light yellow oil (67.0%).

ISP-MS: m/e = 378.4 ([M+H"])

Example 13
20 (4R-9aR)—2-(4,6-Dimethyl-1,2,3,4,9,9a-hexahydro—2,4a,5—triaza—ﬂuoren-7-yloxy)-ethanol

This compound was prepared in analogy to example 1 from (4R,9aR)-7-(2-hydroxy-
ethoxy)-4,6-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid
tert-butyl ester.

Light yellow oil (88.0%).

25 ISP-MS: m/e = 264.2 ([M+H"))
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hydr oxynet hyl -4, 6-di net hyl - 3, 4,9, 9a-tetrahydro-| H 2, 4a
, b-triaza-fluorene-2-carboxylic acid tert-butyl ester

woOen@Empdsa 15, internmedi ate b), sodi um hydri de R0WEP2004/006612

(bromonet hyl ) cycl opropane. Light yellow oil (72.8%.
| SP-MB: mie = 388.3 ([ MrH +]) "ERanpl e 17

(4R, 9aR) - 7- Chl or o- 6- et hyl i nmet h{,l -1,2,3
>4, 9, 9a- hexahydr o- 2, 4a, 5-t CHRESr ene This conpound
was prepared in analogy to exanple 1 from

(a3 R 4FoRR) 7~ cjumamx&ahmw 46-diRéthyll 3,89 Sa-tetrahydro-1H-2,4a,5-triaza-
>9, 9a-tetrah % 4ab5 ?rl aza-fl uorene- 2- carboxyl [
c a P%FGP%PEC%QR’V“ e DY SR oi 1 (87.3% . 1 SP-MB:
r‘iﬂo& ﬁlrfeil%oﬂut{obl\éﬂd 26]9) GODﬁS&ﬁﬁib@l QRQSaIa))—tl 6- dlmethyl -7-[2-(tetrahydro-
e BN 2 b I N
SFROR S e et b e e BiBE e oxylic acid
aerrtdbut)& kftelbmtSy(b nﬁﬁheﬂhaﬂdtﬂloswo%)@@liﬁglo%@tgﬁl@?%ﬁ ot61f¢ acid was
exal i nterned a r.om a -
éﬂﬁ@f Kt ﬁg? esz@ﬁ%W%S&Vﬁ%?%ﬁ&nfiﬁbezrea g wag fﬂarz%pdftw flash
uermeclanﬁmdg@xpﬁyl ¢h ﬁl@daC%eI @r.032b.043 a8l eFitledidhloromethane ;

N-c | orosucci ni wsolid (72.2% . ISP-Ms: me
g@“‘% TPRISHY gT%ﬁ @ﬁzaig‘&ﬁ} 6- Et hyl - 4- met hyl - 3, 4 >9

9a tetrahydro-1 H 2, 4a,5-tri aza-fl uorene-2- carboxylic
dﬁglﬂyt]bdvtrfdautw3 1%);er To a soI ution of 0.70 g (1.90

R hyl -3, 4,9, 9a-tetrahydro-| H
iﬁé‘gg@ﬁ ag’ég??@g?gb 2~carboxylic acid tert-butyl
ester (exanple 5, internediate ¢c) in 14 nL

N N—dinethylfornanide was added 73.0ngy
" - bi s(di phenyphosphi no) f errocene] -

el 3 F i a3y
(5. maﬁrdlb)lfb@t%trmmma-earmc adidaert-bifttlesterd h

This compound was prepared in analogy to example 1 intermediate d), from (4R,9aR)-7-
hydroxy-4,6-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid
tert-butyl ester (example 7, intermediate), sodium hydride and 2-(2-
bromoethoxy)tetrahydro-2H-pyran.

Light yellow oil (43.1%).

ISP-MS: m/e = 448.5 ([M+H"])

Example 14

(4R,9aR)-4,6,7-Trimethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-4,6,7-trimethyl-
3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester.

Light yellow solid (66.5%).

ISP-MS: m/e = 218.2 ((M+H™])



another 2.4 nL of triethyl borane solution was added
and the reaction mxture stirred overnight at 65 deg

wQG.20068me0aspensi on was poured into water and erCTAPR®A/006612
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twice with ethyl acetate. The c i ned organi ¢ phases
were washed with brine, dried oVer magnesi um sul fate,
filtered and evaporated. The crudg product was
purified through colum chr ﬁ%%‘ hy on silica gel

(0.032 - 0.063 mm) with tert-butyl nmethyl ether :
nt&QeRe-4,67-Trithethyl- B0 nttetrdhydr @1 H-2 a5 priathifthorate-a-carboxylic acid

il (89.5%. ISP-M5: me = 318.4 M+H +
ool e | (595 o =38 4 ([ )

(4R 9aR) - 7- Brono- 6-et hyl -4-net hyl -1, 2, 3, 4, 9, 9a- hexahyd

_rBO 2 sdlution of 0.32 g (8.7 omerlp (4R9aR )ebbpouod, eimethgphi,0@a-tetrahydro-
I({‘rHR%]%JR -_9%&1_2%%(1)1%%%%%{%){(}21? Ttid tert-butyl ester (example 6, intermediate) in
R i ethogythartearas aldett Duighiet2alds( iptianiyphastHingpatwitn. After 20

-car | i.c,.aci d.tert-butyl ester.Col ourl ess oi.l

(’é‘k‘?-g%é.yg (RSB TEOD 5P g o e fﬁmﬁweq ikt ( 4P mmol)
(#ih QRfR oroxBicarie 8RNI -tHe AREIOH was dirred at 100°C for 3h. The reaction
9>9a-t§itfir ahydro-1H 2, 4a, 5-tri aza-fl uorene- 2-

HFHFER4FH R TP derpReratupg thep PegFask it M adupqiAdivgmBydroxide solution
pareinat@cket BB #ithGyhyl Ace@it@MH e otmbihdd SoiBELALR Wer@Whshed with
(b4'R’ 10aR)- 6- et hyl -4- nFt hytLé-S i .
Ly e dUELO Y RRASIESIIT syifats, tered andievmporsiedh dho residus avay purified by
| @lagh dhiodidtouply oRGilied gl RXRTBYE adefate | Hllf‘efcﬁ?edq)l%?asbéluant to give
atgd R’\}%Pr ormas_lu cl ndym de, 0I ourless solid (92.99%.

| '8P PRASYeF &5 dighg geltow pindaa-0) Exanpl e 19

(4R 9aR)-6-Ethyl -4, 7-di et hyl -1, 2, 3, 4, 9, 9a- hexahydr o- 2

,188; MSimieaz 184U PreRE])Thi s conmpound was prepared in

anal ogy to exanple 1 from (4R 9aR)-6-ethyl -4, 7-

di met hyl - 3, 4>9, 9a-tetrahydro-1 H 2, 4a, 5-tri aza-fl uorene
-2-carboxylic acid tert-butyl ester. Light brown solid
(92.9%:

Example 15
(4R,9aR)-7-Methoxymethyl-4,6-dimethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-methoxymethyl-
4,6-dimethyl—?),4,9,9a-tetrahydro-lH—2,4a,5—triaza-ﬂuorene~2-carboxylic acid tert-butyl

ester. i
Light brown oil (99.8%).

ISP-MS: m/e = 248.2 ([M+H™])

Intermediates

a) (4R,9aR)-7-Methoxyi:nethyl—4,6-dimethyl-3,4,9,9a-tetrahydro-1H—2,4a,5—triaza—
fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate d) from (4R,9aR)-7-

hydroxymethy1—4,6—dimethyl—3,4,9,9a-tetrahydro—1H-2,4a,5-triaza—ﬂuorene—z-carboxylic

acid tert-butyl ester, sodium hydride and methyl iodide.



ISP-M5: me = 232.1 ([ MFH+]) Internedi ate
(4R, 9aR) - 6- Et hyl -4, 7-di net hyl - 3, 4, 9, 9a-tetrahydro-1 H 2

WO4e0sr0b0d4pi aza-f |l uorene-2- carboxylic acid terpemrios/ 006612

10

15

20

25

30

ester Thi s compound was prepared in anal ogy to exanpl e
internmediate from (4R, 9aR)~

thyI 3,4,9, 9a- tetrahydro | H 2, 4a, 5-t
b]lr‘lggnbrf’w&ﬂlﬁe(ﬁ%% Pear boxylic acid tert-butyl
ester.Colourless solid (92.2% . ISP-Ms: nfe = 332.3
(ISEH¥S:Hh)e Esadp| (EMAGT(AR
9aR) - 6- Et hyl - 7- met hoxynet hyl - 4- net hyl - 3, 4, 9, 9a-t et rahy
dro-1H 2, 4a, 5-triazafl uorene- 2-carboxylic acid
tert-butyl ester This conpound was pr epared in anal ogy
to exanple 1 from (4R, 9aR)-6-et hyl -
et (489 Rt/ Hiiy dréxyratthyl-4,8- Mmﬁﬂ@hSH@tQaaﬂemdhmﬂoHH-z% SHtriaza-

L SR TR S Ve e = 2622 ([

! I ntermedi ates a)
( gdﬁat)loxﬁo@q@/mgm@ﬁmmlym ag/R)rMammﬂw 6-BimethyDa496h-
c aCI
[tg?%{ bdg? le 3’4?@ @1?%1;{ g@é%ﬁl: lioé’agy\%ghgac(@ %eg? )éé{yll gsterin d-ag methanol
t‘@as@déﬁi)ﬁ 2 mg (0. lrﬁtramrébmdtmn b))rcﬂllydnﬂ({ M@QFR) thé reaction mixture was

GOA EnT MO AT B0l BEa g soution and exagi pige with e
aa@ﬁt@tet €he cctmblylled esgaaic, lappdwenemaylard wigh hride,rdziddydver magnesmm
1 %%nd%ﬁje}e(av\f[‘ﬂé &ol&e?&?WQs@emgv‘gE ai!vs rotary%vgpoefg%r angi [che residue was

Rdgaryr Bightvhgyun? thyide treycoetpoyhd 4s abighityHre®n4ofn 9dvdhewas used
rﬁl@({ﬁft @u#tﬂfér%‘uﬁb?u&ﬂ 9@%@; l. uorene-

ISP-MS: m/e = 334.3 ([M+H'])

c) (4R,9aR)-7-Formyl-4,6-dimethyl-3,4,9,9a-tetrahydro- 1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester
A solution of 0.41 g (1.07 mmol) (4R,92aR)-7-bromo-4,6-dimethyl-3,4,9,9a-tetrahydro-
1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester (example 6, intermediate) in
28 mL diethyl ether was cooled to -100°C and treated with 0.80 mL (1.18 mmol) tert-butyl
lithium (1.5M solution in n-pentane). After 15 min. 0.12 mL N,N-dimethylformamide was
added and the temperature was raised to -78°C. After 45 min. the solution was poured into
10% aqueous ammonium chloride solution and extracted three times with ethyl acetate.
The combined organic layers were washed with brine, dried over magnesium sulfate and
filtered. The solvent was removed at a rotary evaporator and the residue was purified by
column chromatography on silica gel (0.040 ~ 0.063 mm) with ethyl acetate : n-hexane (1 :

2) as eluant to give the compound as a yellow foam (80.2%).

ISP-MS: m/e = 332.2 ((M+H*])



2-carboxylic acid tert-butyl ester This conpound was
prepared in analogy to exanple 15 internedi ate b),

wonespdd 9aR) - 6- et hyl - 7-f ornyl - 4- met hyl - 3, 4 PCT/EP2004/006612
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>9, 9a-tetrahydro-1 H 2, 4a, 5-tri aza- nuorene- 2- car boxylic
acid tert-butyl ester and sodiuthbor ohydri de. Br own
solid (96.6% . | SP-Ms: rﬂe:348.4‘i([|\/H-H+]) C)

(4R 9aR)- -Ethyl-y-fornyl - M‘L—@‘Ma- t et rahydr o-
| H 2, 4a, 5-triaza- nuorene-2- carboxylic acid tert-butyl

d¢R@aR i Gydbaprppylnt thuasmethebasedimiethydi, HEP, % theaxiampd-2,4a,5-
15,4 flernediate c) from (4R 9aR)-7-

bt orm-%grgfl?]yl -4-nmet hyl -3, 4,9, 9a-tetrahydro-1 H 2
4a, 5-triaza-fluorene-2-carboxylic acid tert-butyl
eBtiecomivaindowasgokpaed Glankldgy td SRnMBe 1 filoen HR3%R )47-

I 1 . ' :
(R o BB et o erigmpicy- 15139 Sqrigg- uorenc.
Hegahyxitioaid4ertbutyliestza- f | uor ene This conpound was
prepared in analogy to exanple 1 from

( ogthoxynet hyl - 6- et hyl - 4-net hyl -3
4@Pw@§'ﬁéﬂydr o-1H 2, 4a,5-triaza-fl uorene- 2- car boxyl
ic acid tert-butyl ester. Colourless oil (88.0%.

| ISP-N&. meie 288-2'(%‘;1\.43H+EMH +]) Intermediate

(4R>9aR) - 7- Et hoxynet hyl - 6- et hyl - 4- net hyl - 3

>4,9, 9a-tetrahydro-1 H 2, 4a, ' | uor ene-

2-carboxylic acid tert-buty térgﬂea?a hi s compound was
prepared in_anal ogy to exan‘frlée 1, internediate d) from
(4R%8B Ry -Erclanrapylopthoppmesbyhd Ordimethidi 4 pa-getrphydro-1H-2,4a,5-

%ri98r NEL A0 Y Mt dxbtia d@ terr-blifyRdfsf | UOT ene- 2-
carboxylic acid tért-butyl ester (exanple 20,

[ rﬁ,er medi ate b), sodium hildri de and et hyl ,
This compound was prepared in analogy to example 1 intermediate d) from (4R,9aR)-7-

hydroxymethyl-4,6-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic
acid tert-butyl ester (example 15, intermediate b), sodium hydride and
(bromomethyl)cyclopropane.

Light yellow oil (72.8%).

ISP-MS: m/e = 388.3 ([M+H™])

Example 17
(4R,9aR)-7-Chloro-6-ethyl-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-chloro-6-ethyl-4-
methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester.

Yellow oil (87.3%).

ISP-MS: m/e = 252.1 ([M+H™])



brom de. Col ourl ess solid (39.0%. ISP-Ms: nfe = 376.5
([ MtH +]) Exanple 22

w02R)53a6849 7- Cycl opr opyl net hoxynet hyl - 6- et | i yl - 2cTmebdvygio06612
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-1,2,3,4,9, 9a- hexahydro- 2, 4a, 5-_triaza-fluorene This
conpound was prepared in anal ogy to exanple 1 from
(4R 9aR) - 7-

cycl opropyl r net hoxymet hy| - duiskmediates ppt hy| -3, 4 9
9a-tetrahydro-I H 2, 4a, 5-tri azaf |l uorene- 2-carboxylic

a«,t (4R, DER)- 7—lﬂlﬂ¢‘ﬂo @Eﬂt}’fhé: n{eth}103)0,0)9a (t83a18% 0 - 1 HSPANB: trid£fluorene-2-

02. 3 + I nt er medi at e
(Cﬂ ‘5311’—“5) P%S%f]r 1 met hoxymet hyl - 6- et hyl - 4- et hyl -
, 4,9, 9a- tetrahydro IH-2 4a, 5-
f]?hlﬁé’(ﬁnlﬁcbunﬂr\eﬁq}rapat&l bmnaldgg t(ae;tadnliles,tmb:mmyma&sﬁr@m (4R,10aR)-6-

i€ E‘l} nﬁjéfr g%&%}/@aﬂ ?cﬁ‘ -%)421 t%{a%ag %uggengzﬁa-%ﬁk)oxy:hc acid tert-butyl

ekley hnd?NhMm@wdt&hhﬁdle 4-meth, yl-3,4
9>9a tetrahydro | H 2, 4a, 5-tri aza-nuorene-2- carboxylic

ﬁ@% &u%(yb ester, sodium hydride and

f*] cl opropane. Yellow oil (28.2% . |SP-NM5E:
n1e:4025 [ MFH +] ) Exanpl e 23

(BRI SR fe7= Gﬁﬂér({:i\{@}ﬁ])‘l uor omet hyl - 4- net hyl - |
2,3,4,9,9a- hexahyd.ro-2, 4a, 5-tri azafl uorene This
conmpound was prepared in analogy to exanple 1 from
(4R 9aR) - 7- chl or o- 6-

di f| uor onet 4- et 3,4,9,9a-tetrahydro-| H 2, 4a, 5-
(4B 20T o omethyb oA, Fctcmhsvoli Sy crcne

Q‘a{b%%kﬂé@é&d%r{ bhfifetdd - | SP-M5: mle = 274.2 ([MH +4])

I nter

To a solution of 0.70 g (1.90 mmol) (4R,9aR)-6-bromo-4-methyl-3,4,9,9a-tetrahydro-1H-
2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester (example 5, intermediate c) in 14
mL N,N-dimethylformamide was added 73.0 mg [1,1'-bis(diphenyphosphino)ferrocene]-
dichlorpalladium(Il) and after 15 min. 4.8 mL of a 1M triethylborane solution in
tetrahydrofuran and 0.79 g (5.70 mmol) potassium carbonate were added. After 4 h
another 2.4 mL of triethylborane solution was added and the reaction mixture stirred
overnight at 65 deg C. The suspension was poured into water and extracted twice with
ethyl acetate. The combined organic phases were washed with brine, dried over
magnesium sulfate, filtered and evaporated. The crude product was purified through
column chromafography on silica gel (0.032 — 0.063 mm) with tert-butyl methyl ether : n-
hexane (1 : 4) as eluent to yield the product as a colourless oil (89.5%,).

ISP-MS: m/e = 318.4 ([M+H'])

Examp' le 18

(4R,9aR) —7:Bromo-6-ethyl—4—methyl- 1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-bromo-6-ethyl-4-
methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester.



a)
(4R, 9aR) - 7- Chl or o- 6-di f | uor onet hyl - 4-net hyl - 3, 4, 9, 9a- t
webto@paiie- | H- 2, 4a, 5-tri azaf ki orene- 2- car boxyPCT/ER200d/006612
tert-butyl ester This conpound was prepared in anal ogy
to exanple 5, internediate froﬁ@(4R 9aR) - 6-
filu nmet hyl - 3, 4, 9, 9a-tetrahydro-I H 2, 4a, 5-
dﬁ%ﬁ“?ggkg%éﬁ -carboxylic acid tert-butyl ester and
N—chlorosu00|n|n1de Li ght yellow solid (86.0%.
| ISP-MB: mfa=e 296 3TAMIHIMH +]) b)
(4R, 9aR) - 6- Di f 1 uor onet hyl - 4-net hyl - 3, 4, 9, 9a-tetrahydro
-l H2,4a,5-triaza-fluorene- 2-carboxylic acid
tert-butyl ester To a solution of 83.0 m (0.10 g,
0.63 mmol ) di et hyl am nosul phur trifluoride in 3 nL
di chl oronet hane 0.20 g (0. eRtamediatavas added a
solution of (4R 9aR) - 6- fornyl-4-
)/ t fi enes
T R AT s Byl S g S B iorene 2
d@ﬂnﬂﬁ @ﬁ%dﬁ@hbuﬁiﬁ@ﬂreactlon was stirred at room
tenperature for 5.5 h then heated to reflux After 1 h

af‘h1§ @(frhf[?@ilr d @Igéf&?mt @&E}k %‘g)lg\@sin{:eg gﬂ%iﬁo&QQﬁ‘10aR) 6-

era ured 1 nto er a extrac

tqﬂi&ﬁé§1 et~ éﬂk%/?a tetrehdre- 1Hﬁela§owbz¢r§domngeaﬁcarbbm msid tert-butyl
V@fe? A féjly\ﬁlh{é&%ﬂ g{ebéaqup\fb g'n s%i&&lﬁgm%er nmagnesi um

sul fate filtere evapor at e e residue was

purified by flash col unm chromatography onsilica ge
10 (Gplomdess s@idy83.9%) with ethyl acetate : n-hexane (1
2) as eluant to give the desired conmpound as a |ight

bsPWIS:Ghle = 286 3YM-+ESP- MS: mfe = 340.3 ([MrH +]) c)
(4R 9aR)-6- !ornyl-4-nethyl-3,4

>9, 9a-tetrahydro-1 H 2, 4a, 5-triaza-fl uorene- 2-
carboxylic acid tert-butyl ester A solution of 2.0 g
(5.43 mol)

(4R, 9aR) - 6- br onp- 4- nethyl 3Edarpl939t et rahydro- | H
2,4a,5-triaza-fl uorene- 2- carboxyllc acid tert-butyl

aRPARY SRy o ime B BhPaet S pobbindy BAmp s uerame

with 4.40 nL (0.65 mml ) tertbutyllithium(1l.5M

15 siisitdngpouml wesgeapandin anAldge to 8@niplal froth 6R1aR)06-6thyl4,7-

iR thg'fr? 4)9 9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester.
Light brown solid (92.9%).

ISP-MS: m/e = 232.1 ([M+H'])

20 Intermediate

(4R,9aR)-6-Ethyl-4,7-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 14, intermediate from (4R,9aR)-7-
bromo-6-ethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid
25 tert-butyl ester.



N, N- di met hyl f or mam de was added dropw se. After 2.5 h
the reaction m xture was poured on 10% aqueous citric
weaceiah/maed4pt i on and extracted three tines with eCingP2004/006612
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acetate. The combined organic |a 5yers wer e washed wth
brine, dried over nagnesium sulPate, filtered and

e orate emai ni ng resi due was purified by
fq\’l‘ggﬁﬂ?ﬁls B?mmat ography on silica gel (0.032 -
0.063 M) with ethyl acetate : n-hexane (1 : 3) as
diShavis: hfe -gBYE3 t(RL-+3ES) red conpound as a yel | ow oi |
(40.1% . ISP-Ms: me = 319.5 ([ MtH +]) Exanple 24

(4R, 9aR) - 7- Br ono- 6- di nuor onet hyl -4-nmet hyl -1, 2, 3, 4,9, 9a
- hexahydro- 2, 4a, 5-tri azafi uorene This conmpound was
prepared in analogy to exanple 1 from

(4R, 9aR) - 7- br ono- 6- Example 20

difluororrethyl 4-met hyl - 3, 4,9, 9a-tetrahydro-1 H 2, 4a, 5-

4R% ‘;61)&“&%571‘3*/“ ?né?%c%@;r?%%x I4S%l %%1 g4t9e§a te%u@yéi el?—%ﬁ,ﬁlla,s -triaza-

-u‘]go[rmeez—nez(hoayle: acid tert-butyl ester
(4R 9aR) - 7- Brono- 6-di f | uoronet hyl -4-netiiyl-3,4,9
St F £l
g%l%é‘érﬁﬁm @a%ﬁ_r"e tré?l#ﬁaidg?%@ gT?r n‘g M ay—eéh‘ffl -7-
anetlh@@ynttbyleécarth)é 364, 9,9mt@rai§dhroaﬂé 2\‘,48051‘tr@2¢§%f9mﬁ§n662 carboxylic acid

Elfl%gg; hyl ~4- met hyl - 3, 4, 9, 9a-t et r ahydr o-
it 1 gt%%rlaza fl uorene-2-carboxylic acid tert-butyl

ester (exa le 23, internediate b) and
Miﬁrt&ﬂi@‘sfaé@hd](%ﬂd@ Li ght brown foam (92.2%.
| SP-MS:nfe = 420.3 ([ M+H +]) Exanple 25 (4R>9aR)- 6-

Dsplvoraret hyb 241 M@{ﬂgpt hyl -1, 2, 3, 4,9, 9a- hexahydro- 2, 4

a, 5-triaza-fluorene 'S conpound was prepared in

anal ogy to exanple 1 from (4R 9aR)-6-di fl uoronet hyl -
4, 7-

di met hyl - 3, 4, 9, 9a-tetrahydro-I H 2, 4a, 5-tri aza- nuor ene-
2-carboxylic acid tert-but Vhtermediates

a) (4R,%9aR)-6-Ethyl-7-methoxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate d) from (4R,9aR)-6-~

ethyl-7-hydroxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-

carboxylic acid tert-butyl ester, sodium hydride and methyl iodide.

Yellow oil (45.0%).

ISP-MS: m/e = 362.3 ([M+H'])

b) (4R,9aR)-6-Ethyl-7-hydroxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 15 intermediate b), from (4R,9aR)-6-

ethyl-7-formyl-4-methyl-3,4,9,%9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid

tert-butyl ester and sodium borohydride.



ester. Light yellowsolid (94.4%. ISP-M5: me = 254.1
([MtH +]) Internedi ate

w02R)53a6849 6- Di f | uor onret hyl - 4, 7- di met hyl - 3, 4, 9, 8aTE@L00al006612
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ydro-1 H 2, 4a, 5-tri aza-fl uorene-_2-carboxylic acid
tert-butyl ester This conpound s prepared in anal ogy
t.o exanmpl internmediate from (4R, 9aR)-7-
ISW-Sg-Bﬁi??%é%P'onet hyl - 4-net hyl - 3, 4, 9, 9a-t et rahydro- | H
-2,4a,5-triaza-fluorene-2- carboxylic acid tert-butyl
SPavIS(mianyiis. 424 +HT er medi at e) . Col our | ess oi |
(63.9%. ISP-Ms: me = 354.4 ([ MtH +] ) Exanpl e 26
(4R, 9aR) - 6-Di f | uor onet hyl - 7- net hox7net hyl - 4-net h71 -1, 2
, 3,4,9, 9a- hexahydro-2 >4a,5- triaza-fluorene This
conpound was prepared in analogy to exanple 1 from
(AR(ERRYR)66-dicliil (Tefoomyt-fyrhetFyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-

nmet - @F[E‘yl -3,4,9,9a-tetraliydro-

| H gﬁﬁéﬁg&[&ﬂ@g{; oerStgﬁe- 2-carboxylic acid tert-butyl
edhiecompBulmlivisgsspaied in 8hlaito exBmpIMBS5, infeemedidfd) from (4R,9aR)-7-
( - nt er pedi A R 9aR)-6-P . o
L S OB 2553, B 5 98P 85 Rty 2 corboryicacd
Stee-thusylrestler.y dr o- | H- 2, 4a, 5-

triaza-fluorene-2-carboxylic acid tert-butyl ester

' s prepared in analogy to exanple 1,
;E:}Etug‘rlvcr?g [ g%meg)é}mf rom (4R, 9aR) - 6-

di f 1 uor onet hyl - 7- hydr oxynet hyl - 4-nmet hyl -3, 4,9, 9a-tetra
HpBrMS] mpfe>= a‘éé-‘ﬁ-(iﬂ/%éfé}l uorene- 2-carboxylic acid
tert-butyl ester, sodium hydride and nethyl i odide.

Col ourless oil (31.09%.

Example 21
(4R,9aR)-7-Ethoxymethyl-6-ethyl-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-ethoxymethyl-6~
ethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl

ester.
Colourless oil (88.0%).

ISP-MS: m/e = 276.3 ([M+H™])

Intermediate

(4R,9aR)-7-Ethoxymethyl-6-ethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-

fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate d) from (4R,9aR)-6-
ethyl-7-hydroxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester (example 20, intermediate b), sodium hydride and ethyl

bromide.



ISP-MS: me = 384.3 ([MtH +]) b)
(4R>9aR) - 6- Di f | uor onet hyl - 7- hydr oxynet hyl - 4- net hyl - 3, 4

w0 20@&/0netd4p ahydr o- | H PCT/EP2004/006612
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2,4a,5-triaza-fl uorene- 2- carbox%llc acid tert-butyl
ester This conpound was pr eparg in anal ogy to exanple

inter iate b) from (4R, 9aR) - 6-
@O*QUG]SFSOWESE '-g)'f ornyl - 4-net hyl - 3, 4, 9, 9a- t et r ahydr o- |
H 2, 4a, 5-tri aza-fl uor ene-2- carboxylic acid tert-butyl

es-8AS: afyd =s3ydisuiMaet’dhydri de. Yel | owsol i d (98.8%.
|SP-M5: mfe = 370.3 ([ MtH +] ) c)

(4R 9aR)-6-Di fl uoromet hyl - 7-f ornyl - 4-i net hyl -3, 4, 9, 9a-
tetrahydro-1H 2, 4a, 5-tri azafl uorene- 2-carboxylic acid
tert-butyl ester Thi s conmpound was prepared i n anal ogy
to exanple 15, internediat e_z@mm (4R 9aR) - 7-

br ono- 6- di f | uor onet hyl - 4- net hyl -

ggﬁgé&f}ﬂ %Ifgp'){l ‘l%t %ﬁ}i&l’t&lg% e I lg(lgc ngl”?Z% ;4,9,9a-hexahydro-2,4a,5-

itritarfedead e D) . YeIIovvsolld (69.4% . | SP- I\/IS me =
368.2 ([ MtH+]) Exanple 27 (4R, 9aR)-6-Difl uorone yl -

-
O R s s o e O A e ogy

tcgclepmpplmethothrmﬂﬂns(liﬁFctbalR) nml1%$8ﬁﬁt dro-1H-2,4a,5-triaza-

hox th T’O‘Ftﬁ’ a- tetrahydro | H 2, 4a, 5-tr
ﬁ%lgg@%{%g%%ﬁéﬁﬁq‘g@%%x Ce?cgrgl d tert-butyl ester.
Colourless oil (89.1%. ISP-M5: mle = 298.3 ([ MrH+])
| Yellewrreldi82.0860).
(4R, 9aR) - 6- Di f | uor onet hyl - 7- et hoxynet hyl - 4- met hyl -

9159%5% Ahyeh 9 (QM@ A, 5-

triaza uorene car oxyllc acid tert-butyl ester

Intermediate

(4R,9aR)—7—Cyclopropylmethoxymethyl—6—ethyl—4—methyl—3,4,9,9a—tetrahydro—1H—2,4a,5—

triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate d) from (4R,9aR)-6-
ethyl-7—hydroxymethyl-4_-methy1—3,4,9,9a-tetrahydro—1H—2,4a,5—triaza—ﬂuorene-2—
carboxylic acid tert-butyl ester, sodium hydride and (bromomethyl)cyclopropane.

Yellow oil (28.2%).

ISP-MS: m/e = 402.5 ([M+H'])



Thi s conmpound was prepared in anal ogy to.exanple 1,
internmediate d) from (4R, 9aR) - 6-

wai2bdswoesapet hyl - 7- hydr oxynet hyl - 4- et hyl - 3, 4, 9 p@aAIPi01/806612
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hydro-1 H 2, 4a, 5-tri azafl uorene-__2-carboxylic acid
tert-butyl ester (exanple 26, /8ter medi at e b), sodium

hydri de and ethyl brom de.  Col ourless oil (31.99%.
| SP-MS: mle = 398.4 ([mm]%%ﬁ%gg 28
(4R, 9aR) - 7- Cycl opr opyl net hoxy
t (mt Q‘QR) B0t drb-d4diflonrdrhythyld4-mettil 1 2,3,4,2 9a-hexahydro-2 4a,5 -triaza-
9ahexahydro- 2, 4a,5-triaza-fluorene This
fﬁfnd was prepared in analogy to exanple 1 from
(4R, 9aR) - 7-
Chidb ocpnpqsx;aic’mvasrmpmﬂ ry hnabogyito exaraple i Hydm 44RyR4al)yT-cBlodo-6-

t et rahy, L
t‘?‘aﬁ%fé’n?ﬁt% "*?ﬁéz‘*r%%yﬁtﬁa@%&’ F o R Bl gLy - carboxylic acid
\ﬁefthmylmsﬂer.(go 5. ISP-Ms: nle = 324.3 ([MFH +])

I nternedi ate

( 93R) - 4- . opropyl met hoxymet hyl - 6-di fl uoronetliyl -
ég??ﬁ% ﬁ(%fé)%a t et rahydrol H

2,4a,5-triaza- quorene 2-carboxylic acid tert-butyl
lSPeVISTini = Q5 IMd-Hids prepared in anal ogy to exanpl e
1, internediate d) from (4R 9aR)- 6-

di nuor onet hyl - 7- hydr oxynet hyl - 4- net hyl -
9,9a-tetrahydro-1 H 2,4a,5-triazafl.

uor ene- 2- car boxyl i c aC|d tert-butyl ester (exanple 26,
i nternmedi ate b), sod|un1hdeEEELéE§E
(bronnnethyl)cyclopropane Li ght yellow oil (47.6%.

%g4f¥f§aRFd75tllﬂofozé - Bfld drVtail - R zpé g, 9% -tetrahydro-1H-2,4a,5-triaza-
( R) - 7- Chl or 0- 6- met hoxy- 4- net .3, 4,9, 9a- hexa

hijrrene 2aatbeykic agd tert-Debédter Thi s corrpound was
prepared in analogy to exanple 1 from

(T1i3s SeRpoun & WhOpRphred in analogy to example 5, intermediate from (4R,9aR)-6-
difluoromethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid

tert-butyl ester and N-chlorosuccinimide.
Light yellow solid (86.0%).

ISP-MS: m/e = 374.3 ([M+H"])

b) (4R,9aR)—6~Diﬂu0romethyl—4—methyl—3,4,9,9a—tetrahydro—1I—I—2,4a,5—triaza—ﬂuorene—n
2-carboxylic acid tert-butyl ester

To a solution of 83.0 pl (0.10 g, 0.63 mmol) diethylaminosulphur trifluoride in 3 mL
dichloromethane 0.20 g (0.63 mmol) was added a solution of (4R,9aR)-6-formyl-4-
methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester
dissolyed in 3 mL dichloromethane; the reaction was stirred at room temperature for 5.5 h
then heated to reflux. After 1 h at reflux temperature the reaction was cooled to room
temperature, poured into water and extracted three times with ethyl acetate. The
combined organic layers were washed with water and brine, dried over magnesium sulfate,

filtered and evaporated. The residue was purified by flash column chromatography on



nmet hoxy- 4- met hyl - 3, 4, 9, 9a-t et r ahydr o-
| H 2, 4a, 5-triaza-fl uorene-2-carboxylic acid tertbutyl

woebevooosdel | ow oi |l (98.5% . |SP-MS: nfe = 254. pCi[Evkid4/006612
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+]) I nternedi ates a)
(4R, 9aR) - 7- Chl or o- 6- net hox7- 4-‘r7§t11y| -3,4,9,9a-tetrahyd

ro-1H2 4a, 5-triazafl| ugrene- 2-carbpxyl i id .

(i 2 R oD B R S s o P bl an cliaf g the
tdesiexdbeihpoind dshilhebebivat 6l (280 ) 4R, 9aR) - 6-

nmet hoxy- 4-nmet hyl - 3, 4, 9, 9a-tetrahydro-I1 H 2, 4a, 5-tri aza-

f rene- 2- li.6,.acid tertbutyl ester and
lisgﬂ}&grlﬁéﬁfg‘?i?mgh‘;&ol ourl ess foam (48.1% . |SP-MS:
me = 353.1 ([M) b) (4R 9aR)-6-Methoxy-4-nethyl-3,4,9

59a-tetrahydro-1 H 2, 4a,5-triaza-fl uorene-2- carboxylic
acid tert-butyl ester To a solution of 0.25 g (0.82

| .
(RSB STy bt P geeycon b gy fporene 2
Xadlzgylit néid tat-buybesere- 2- car boxylic acid tert-butyl
ester in 2 mL N Ndi methgl formam de, 40 ng (0.90 nmol)
RIS Ty RIAIUEPEIRARL R A pAES o 11
| 2344, Serisasiietemd 2-cAfbosylicdachl teftebutglasster (axamipke urintepmediate ¢) in 15

. ; : j .

BB DB A R SR LR AL (o) e
vibuthllivteituer (1.5 Mesolubionrie napeh tave).eAfthri3e dnioy 8r60mab (663 grd. 15 mmol)
zlgh\\]}/'g%rsétthf%&%é%%ilﬂ% Wa%%@eguf;}‘?ﬁﬂg%%err 225: %{kﬁqgacttilaﬁ mixture was poured
cdm bovhtaqueaplitrioncidisbiutian ged extPac®8Pthreedird&3vitnythyd achtate. The

t hvl. n-h . \ . t .
o B ST s AP g B Byt SR QUL LR, e
(344 Gapyrabed-ye ponyeidingeedidie Bspusified by deshadvjino chier@atggraphy on
asil?cfatgrei &)%(%'Zf—l &85?191%5)%%& ethyl acetate : n-hexane (1 : 3) as eluant to give the

desired compound as a yellow oil (40.1%).

ISP-MS: m/e = 319.5 ([M+H'])

Example 24

(4R,9aR)-7-Bromo-6-difluoromethyl-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-

fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-bromo-6-
difluoromethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid
tert-butyl ester.

Light brown oil (91.7%).

ISP-MS: m/e = 320.2 ([M+H'])



carboxylic acid tert-butyl ester To a solution of 3.90
g (9.86 mol) (4R59aR) - 6- benzyl oxy-4-nethyl -3 >4

w0 20a/d0ed4p ahydr ol H 2, 4a, 5-tri aza-fi uor ene- 2- caCmri0i4006612
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acid tert-butyl ester in 30 nL_gethanol : ethyl acetate
(1: 1v/iv) 0.20 ¢ 109@al|adiuﬁ# n charcoal was added;

the reaction was stirred under hydrogen at atnospheric
pressure for 2 h. After fi E—??EPF%ﬁt—e-over di calite speed

plus the filtrate was evaporated and the residue was
B4R, pAR 27 Baymoed-difiuocrn et 6 gnetinhys, 4% Ssit¢trabgd e L H D403 2riaza-

-, 0.06 - Wit h ethyl et.ate : n-hexane (1 : 1) as
@Iuﬁ%ﬁ?te"%t"%?%ctaﬁ@ta%g)lu%'ga‘c’tgronpound as a col ourl ess

foam (82.0% . ISP-MS: me = 306.4 ([MH +]) d)

(PhR, QaiouhdBen 2ytmxsd ib-amelogy o Sampl @antennedinigdram (4R,2aR)-6-

éiit? 5E)I%%yi.hgllz-gg{i%tﬁ%%2,%%9%%@%3%8?@%%‘Z‘,%%g%tgaiaeﬁﬁélgﬂé-\él-carboxylic acid
(t&RbAaREst6r (exanple23nintdnypledBieh)AndN-beemasnedimimide.
2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl

st ex I odntermediate c)) in 30 nL tol uene
T b A Eg&ézg/"j('o. 29 mol )
(S)-(-)-2,2"-Di sfdi -p-tolyl phosphino)-1,1"- binaphthyl
dAB-MNIS: 18/ eg= @00.32 il "))
di -pall adiumtris(di benzyli deneacet one) chl or of orm

conpl ex. After 30 min., 1.0nL (1.06 g, 9.80 mmuol)
benzyl al cohol and 0.70 g (16.0 mml) sodi um hydri de

(55 - 65%dispersion in oil) were added and the
reaction m xture was stirreéﬂléﬁl—eiéﬁ h at 70 deg C.

After cooling down to roomtenperature, the reaction

NGRS VO FIRPsth eyl DY QlikeHyRUS0S 95 BetdhififAR RABatieza-fluorene
solution and extracted three times with ethyl acetate.

The conbi ned organi c phases were shed wi [
dFhieeorp@ndrHRIISPRT SLITAREY 19 REPIRR 7 { ot ehp il Siftuoromethyl
N AR 8thiy 0B 4 0foat REaNRIr 811 -2,46 BriaRe At Srent-ecakesglinadig tert-butyl
resi due was purified by columm chromat ography -on

s§stefca gel (0.032 - 0.063 M) with ethyl acetate :

n- hexane (1 : 4) as eluant. Yellow oil (62.0%.

| SEhiVRIoWIs8lid (96} ([ MFH +]) Exanpl e 30

ISP-MS: m/e = 254.1 ([M+H™])

Intermediate

(4R,9aR)-6—Diﬂuoromethyl—4,7-dimethyl-S,4,9,9a—tetrahydro—1H—2,4a,5-triaza—ﬂuorene-
2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 14, intermediate from (4R,92aR)-7-
bromo—6—diﬂuoromethy1—4—methyl—3,4,9,9a—tetrahydro—1H—2,4a,5—triaza—ﬂuorene-Z—

carboxylic acid tert-butyl ester (example 24, intermediate).
Colourless oil (63.9%).

ISP-MS: m/e = 354.4 ([M+H'])



(4R 9aR) - 7- Br ono- 6- net hoxy-4-net hyl -1, 2, 3, 4, 9, 9a- hexah
ydro-2, 4a, 5-triaza-fluorene This conpound was prepared

wono@nadsagy to exanple 1 from (4R, 9aR) - 7- br onoPET/EP2004/006612
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nmet hoxy- 4- et hyl - 3, 4, 9, 9a-t et rggydr o-1H2,4a,5-tri aza-
fl uorene-2-carboxylic acid tertbutyl ester. Light

brown oil (77.7% .1 SP-NE: =.2 1([I\/H-H+])

| nt er medi at e r%xam €38

(4R, 9aR) - 7- Br onp- 6- met hoxy- 4- net hyl - 3, 4, 9, 9a-tetrahydr

MR bh1D) - 4-Diffudronmtiey 7 metheremethyk makylt §,2,3 40, % -hexahydro-2,4a,5-
tert | ester This conpound was prepared in anal ogy
réazééi’r?ﬁ%/ 6, intermediate from (4R 9aR)- 6-

nmet hoxy- 4- et hyl - 3, 4, 9, 9a-tetrahydro-1 H 2

Fhés, ondpouad avak bwaeadan&na]agjouxqzdampleabfrdnt @Rt%BBY %dlﬂuofomethYl 7-

ARSI o L g g oot

mérebutydefer3 ([ MFH +]) Exanple 31 (4R 9aR)- 6- Met hoxy- 4
>7-di nethyl -1, 2,3, 4,9, 9a- hexahydro- 2, 4a, 5-tri aza-f| uor

d was prepared in anal ogy to exanple 1
ﬁli‘?ﬁr%zi%?‘gg%%% nmet hoxy-4, 7- di methyl -3, 4

9,9a-tetrahydro-1 H 2, 4a,5-tri aza-fl uorene-2-carboxylic
asP-M$: em/te:b@%cl(ééer]) Li ght yellow oil (71.5%. :
ISP-M5: me = 234.2 ([MtH ]) Internedi ate

(4R, 9aR) - 6- Met hoxy-4, 7-di net hyl -3, 4, 9, 9a-tetrahydro-1 H
-2 ;4a,5-triaza-fluorene-2- carboxylic acid tert-butyl

ester This conpound was prepared_in anal ogy to exanple
14, intermedi ate from (4R dagmediates

br ono- 6- met hoxy- 4- net hyl -3, 4,9, 9a-tetrahydro-1H 2, 4a,5

ok méémf b AR EAS ARG D% ok fmetiy T4 treéthylB i Y oa @6tk &Hydro- 1H-2,42,5-,
(exa I'e 30, internedi at ez
triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate d) from (4R,9aR)-6-
difluoromethyl-7-hydroxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester, sodium hydride and methyl iodide.

Colourless oil (31.0%).

ISP-MS: m/e = 384.3 ([M+H™])

b) (4R,9aR)-6-Difluoromethyl-7-hydroxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-
2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 15, intermediate b) from (4R,9aR)-6-

diﬂuoromethyl—7—formyl—4—methyl—3,4,9,9a—tetrahydro—1H-2,4a,5-triaza—ﬂuorene—Z—

carboxylic acid tert-butyl ester and sodium borohydride.

Yellow solid (98.8%).

ISP-MS: m/e = 370.3 ([M+H"])



Colourless oil (34.1%.1SP-Ms: me = 334.3 ([ MtH +])
Exanpl e 32

wWO02R)5286849 7- Chl or 0- 6- et hox7-4- et hyl -1, 2, 3, 4, 9PCT/EP2004/006612
9a- hexahydro- 2, 4a, 5-tri aza-f| uogzene Thi s conmpound was
prepared in anal ogy to exanple ¥ Trom

o BRI b Bl A ey RS B8 Sarteraisp bl ia - trieca-

i ¢ dooreneel-tarbatpc acidttent-buvdlestany oi | (99. 8% . | SP- MVS:

(o Sy S rCP Bl e 3 imsrmotn o diaf a7

d3110H¥02§4hﬂ®mmeﬁr}’h—ﬁfmeﬂ1ylehé;9,9ﬁ-teaﬁ}bdxw 1H—B2,§€,@5¢riaza-lﬂuorene—2—
t = : r | C u \W\AS .epared 1 n anal o
G b BB T (RO MBI oy T

4-met hyl -3, 4,9, 9a-tetrahydro-1 H 2, 4a, 5-tri aza-fl uorene

-Yellowrdobis69-4%aci d tert-butyl ester and

N-chl orosucci nimde. Yellow oil (51.7%. ISP-M5: me =

388. s (M= 38k *

(4R, 9aR) - 6- Et h%)zx@MIHmQ hyl - 3, 4,9, 9a-tetrahydro-| H 2, 4a

,b-triaza-fluorene-2- carboxylic acid tert-butyl ester

Thi s conmpound was prepared in anal ogy to exanple 1,

internediate d) from (4R 9aR) - 6-

hydroxy-4- et hyl -3, 4, 9, 9a-t %Sc!uﬁgbé@ﬁo'

| H 2, 4a, 5-triaza-fiuorene-2-carboxylic acid tertbutyl

ester _(ex le 29, internediate c),_ sodium hydride and

eé‘hﬁaRéf oﬁ1 ropgihghnfelesymEihyl-6angbyl-1,2.88, M-hegabydro-2,4a,5-

384314 brktH] ) Exanpl e 33

(4R, 9aR) - 7- Brono- 6- et hoxyr4-net hyl -1, 2, 3, 4, 9, 9a- hexahy
Q-2,4a,5-1riaza-fluorene This conpound was prepared

i TS HOIRRORR wasegggwpilr&a Qginto example 1 from (4R,9aR)-6-difluoromethyl-7-

10

iy g atdihyl -4bmeipt-6,:481 $40pe¥ahydro- 1H-2,4a,5-triaza-fluorene-2-carboxylic acid
t hyl % 4, 9?1? -tetr ahydr%- | H2,4a,5-tri aga{efnleuo?a(]e:nc()exy1C e

(
4-
-tﬁr-qu’é’l%l(?ﬁ’ﬁi c acid tert-butyl ester.

15  Colourless oil (89.1%).

ISP-MS: m/e = 298.3 ([M+H™])

Intermediate

(4R,9aR)-6-Difluoromethyl-7-ethoxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-

20  triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate d) from (4R,9aR)-6-~
difluoromethyl-7-hydroxymethyl-4-methyl-3,4,9,9a-tetrahydro- 1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester (example 26, intermediate b), sodium hydride
and ethyl bromide.

25 Colourless oil (31.9%).

ISP-MS: m/e = 398.4 ([M+H"])
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Li ght brown oil (33.0%. ISP-M5: mle = 312.1 {J VM H+]
) Internediate
w02R)52a6849 7- Br onp- 6- et hoxy- 4- et hyl - 3, 4, 9, 9a- t eCTalRY@I006612
-l H2,4a,5-triaza-fl uorene- 2- gar boxylic acid
tert-butyl ester This ‘conpound s prepared in anal ogy

to exanple 6, internediate fro (AgR,QaR)-G-
et hoxy- 4- net hyl - 3, 4, 9, 9a-teé%%§d%—o-l H 2, 4a,5-tri aza-f
| uorene- 2-carboxylic acid tertbutyl ester (exanple 32,

(411,Qmeﬂ'[?tl@pﬁbp)yhﬁétﬁoiﬁﬁﬁbﬂms&itlubrdmétﬂﬁ%—fﬁ:dthdrrﬂ&%é&,9a—
il 1¥8.6{2 { ISE-I\/IS: me = 414.2 ([MHH + ] )
ré)-%ﬁ ,5-ttiaza-tluorene

(4R, 9aR) - 6- Et hoxy- 4, 7-di net hyl -1, 2, 3, 4, 9, 9a- hexahydr o-
ThikaohpouhdXas brepateha afillogy wanmopled fram (BREpR)-Ed i n

anal o t o .exanpl.e .Lom (4 R) - 6- -

S SRS b SRR 0k oo 11205
uedarlRrérecaichrboxyiid idaeitebutdrestebut y| ester. Li ght

brown oil (81.3%. ISP-M5: me = 248.2 ([ MtH 4]

ter [
F&Eﬁ?‘@ﬁg%?&éﬁhox% 4,7-di methyl -3, 4,9, 9a-t et rahydro- | H
2,4a,5-triaza-fluorene-2- carboxylic acid tert-butyl
ESR-BLS: Tiveess TP OIMETIMAS prepared in anal ogy to exanpl e
14, internediate from (4R, 9aR)-7-
br ono- 6- et hoxy- 4-nmet hyl -3 54, 9, 9a-tetrahydro-1 H 2, 4a
5-triaza-fluorene-2-carboxylic acid tert-butyl ester.

Li ght brown oil (31.0%. ISP-M5: me = 348.4 ([ M+H +])
Exanpl e 35 Intermediate

(4R, 9aR) - 7- Chl or o- 6- et hoxynet hyl - 4-nethyl -1, 2,3, 4,9, 9a
“(BR%ERY. I & FoptBp e lodFRAEMYS Rfioromethyl-4-methyl-3,4,9,9a-tetrahydro- |

1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate d) from (4R,%9aR)-6-
difluoromethyl-7-hydroxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester (example 26, intermediate b), sodium hydride

and (bromomethyl)cyclopropane.
Light yellow oil (47.6%).

ISP-MS: m/e = 424.5 ([M+H"])

Example 29
(4R,9aR)-7-Chloro-6—methoxy—4-methyl—1,2,3,4,9,9a-hexahydro—2,4a,5-triaza—ﬂuorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-chloro-6-
methoxy—4—methyl—3,4,9,9a-tetrahydro—1H-2,4a,5—triaza-ﬂuorene—2—carboxylic acid tert-
butyl ester.

Yellow oil (98.5%).

ISP-MS: m/e = 254.1 ([M+H™])



Thi s conmpound was prepared in analogy to exanple 1
from (4R, 9aR)-7-chl or o- 6-

woebtbhawoposb hyl - 4- net hyl - 3, 4, 9, 9a-t et r ahydr o- | H BC4ap200t1006612
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i aza-fl uorene-2-carboxylic acid_tert-butyl ester.
Light yellow oil (89.2%. ISP-M& " me = 282.1 ([ M+tH
+]) Internedi ates a)

(4R, 9aR) - 7- Chl or o- 6- et hoxynet hyl - 4- net hyl - 3, 4, 9 _
9a-tetrahydro-|1 H 2, 4a,5-tri azafl uorene- 2-carboxylic

acid tert-butyl ester This bdepmdiddesnas prepared in
anal ogy to exanple 5, internediate from (4R, 9aR) - 6-

APIRERY Pt TB i ’gx.ﬂﬁ%t@%?»‘gf?qé TR %s%&naza-
Nleerene-gsathaixilieracié tert-Dutyt esjezl | ow oi | (70.6% . | SP-MS
me = 382.3 ([MH)b)

( 'ﬂﬁs %@Bboén@%@%ﬁé??xteﬁﬂl 514&1%'(‘[]33@{%%?1% 5911?1%&1'1!1%1%‘(9 Fx%d [ &_Rl 9aR)-6-

triaz orene- 22’ car
t@ﬁfhol??ﬂt‘lyme‘ééfl 8:4.91%%- trebydyo vt 2vims- @mepﬂuezbnlefﬁ earhbxdiy acid tert-

t I Hﬁ&;’ d), from (4R, 10aR) - 6-
h%tr?%%f/@ngtﬁ%ﬁ H%ﬁ{s ﬁ%&e , 9a-tetrahydro-|l H 2, 4a, 5-t

riaza- quorene 2- carboxyllc aC|d tert-butyl ester,
soRioUHE R 48 H%d et hyl broni de. Lightyel | ow oi
(69.6%9. ISP-M5: nmle = 348.5 ([MtH ]) c¢)

(143@,N4@aﬁ§)e§ Hpdroxy et hyl - 4- met hyl - 3, 4, 9,/9a-t et rahydro
-l H2,4a,5-tri azafl uorene- 2-carboxylic acid

tert- butyl ester A solution of 4.2 g (12.1 nmol)

(4R, 10aR) - 4- net hyl - 3, 4, 9, 9a-t et rahydro-I H 2, 4a, 5-
triaza-fluorene-2, 6-dicarboxylic acid 2-tert-butyl

els)t (@R, gciRD‘ﬂBt-MyfhoﬁﬁsMeﬁleth 1-3Q00da- ﬂeﬁ*aﬁy?%ﬂ%dﬂp-@-hra@jtrﬁ@§ ﬂuorene 2-
and treated dropw se w th 4

O%%Hf?‘fl‘gftﬁﬁgﬂfyﬁ?ﬁtﬂydrl de (48.4 mol; IM soI ut| on in

t etrahydrofuran). The cooling
To a solution of 0.25 g (0.82 mmol) (4R,9aR)-6-hydroxy-4-methyl-3,4,9,9a-tetrahydro-

1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester in 2 mL N,N-
dimethylformamide, 40 mg (0.90 mmol) sodium hydride (55 - 65% dispersion in oil) was
added. After 30 min., 0.10 mL (0.23 g, 1.64 mmol) methyl iodide was added. After 1 h the
reaction mixture was poured into water and extracted three times with ethyl acetate. The
combined organic layers were washed twice with water, then brine and were dried over
magnesium sulfate. After filtration and evaporation of the solvent the product was purified
by column chromatography on silica gel (0.032 — 0.063 mm) with ethyl acetate : n-hexane
(1:5) as eluant. |

Colourless oil (80.3%).

ISP-MS: m/e = 320.4 ([M+H"])

c) (4R,9aR)~6—Hydroxy-4~methyl—3,4,9,9a-tetrahydro—1H—2,4a,5—triaza—ﬂuorene-2—
carboxylic acid tert-butyl ester

To a solution of 3.90 g (9.86 mmol) (4R,92R)-6-benzyloxy-4-methyl-3,4,9,9a-tetrahydro-
1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester in 30 mL methanol : ethyl
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30

bath was renoved and after 1 h at roomtenperature the
reacti on was quenched with a 10% aqueous potassi um

weadsovd4ar t rat e sol ution then ethyl acetate waeTattd®d/006612

The twophase systemwas filtergd t hrpugh a bed of
dicalite speed plus;-the filtr ?e was extracted with

e P ool b RS IR 0L R s s

hh&err I@ﬂk@@éﬁ%&tn@@bphémcﬁﬁem&rmf ) ﬂliahftgﬂ‘ ﬂpiano@ bv&i d1(taﬂ:1£e speed plus

el O 032 - 06 ate
e bl R DB A S S I g G e atddtaphy on
6ifida MO 035Po B3 nfﬁ‘l)ewi%h 31 dkefafdirHhedahed) : 1) as eluant to give the
4R, B{ 1
PeSIgL P H%‘Hggf BE? W%?Sﬁgo,aér-lﬁzi'oa(ﬁ)a- fl uorene-2, 6-di car bo
xylic acid 2-tert-butyl ester 6-nethyl ester To a
381 -M9: aeef 366.0 ([OI(HS)3 nmol )
(4R 10aR) - 6- br ono- 4- net hyl - 3, 4, 9, 9at et r ahydr o-
| H 2, 4a, 5-triaza-fl uorene-2-carboxylic acid tert-butyl

ester (exanple 5, internediate c) in 60 nL nethanol
were added 0.57 g (0.50 nmol) tetrakis

@ (41bﬁﬂby61ﬁhnz§¢®wﬂ%fh)eﬂml4saadk%t@m@y®t041ﬂ A4, tpza FMiogene-2-
trie n nd thereaction m xture was

%P@gaﬁ&g%to@gl iSte 4 h under a carbon nopnoxi de

at nosphere of 40 bar. The suspension was cool ed to

flocrsolwimerfatLg 6. 1§I@gr0éb(4iRrﬁaB§)*& brioxtaseneshylwias,89a-tetrahydro-1H-

%t4ay§| trﬁ%g tﬂ?&eepﬁ%crgﬂ))&ﬁc Q&g_ﬁ%@%ugﬁ‘%ﬁ%ﬁ %TatShmft gﬁegiﬁfce ¢))in 30

nic

welr@lwhneectr@wdadedr@a@r&@@?nnml)f(éié ety -tip ﬁt—@rt@bﬂphmehmo) 1,1'-

Evgﬁaé)ggsrl X‘%&%g% :s_n%lfqu}?%l \‘c;lg E?Lﬁ%ﬁl%? ggpda%eﬂgylﬁiebé&@tog@ chloroform
yeiiptex. Afemd((1min. 404 mLj ($P61gR9.8¢umel) bagzybalcohal Bﬂﬂlp 70 g (16.0 mmol)

Fﬁéﬂ‘g‘l %Sd%g é?% mé)S‘V d1stpﬁrg§(on L in, %1) wete addeg ;}Pd the re%cth?ngmlgxgure was

Iveicadh it 3cs 2 1) degtG. |Pa‘1zeafcbful Tl reoBiepparAduikathe reaction
?&%ﬁgg %q f}&g%ﬁ a8 g%% aglu%mldﬁm} cirb8HAte solution and extracted three

elnlmwﬂ]atthyll acdtatee Ty tonghinedoganicahp sy ygrowished ) with bginey dried over
'n?fg%e&hr% Nufthife aﬂa%%&axx&éfevgﬁéﬁtlgﬁ Bffhk%%}ﬁltllee&tn?ﬂonents, the

remaining residue was purified by column chromatography on silica gel (0.032 —0.063

mm) with ethyl acetate : n-hexane (1 : 4) as eluant.
Yellow oil (62.0%).

ISP-MS: m/e = 396.4 ([M+H™])

Example 30
(4R,9aR)-7-Bromo-6-methoxy-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-bromo-6-
methoxy-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-
butyl ester.

Light brown oil (77.7%).



Light yellowoil (79.3%. ISP-MS: me = 326.3 ([ MtH
+]) Internedi ate

w02R)5386849 7- Br ono- 6- et hoxynet hyl - 4- net hyl - 3, 4, 9C9aPL@E006612
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ahydro-1 H 2, 4a, 5-tri azaf | uor ene%az carboxylic acid
tert-butyl ester Thi s conpound Was prepared in anal ogy

t | e iate from (4R, 9aR) - 6-

eﬁﬁ%ﬁg{ ?95215 m%@eﬁs 4,9,9a-tetrahydro-1H 2, 4a, 5-tr

i aza- quorene 2-carboxylic acid tert-butyl ester and

N- br onosucci ni m de. Light yellow oil (68.7%. |SP-NMs:

me = 428.5 ([I\/H-H+])Exarrpl e 37

(4R, 9aR) - 6- Et hox7net hyl -4, 7 -1 ,2,3 4,9

9a- hexahydro- 2, 4a, 5-tri aza- %%E%Thi s conpound was

prepared in anal ogy to exanple 1 fro

(@R, BDRR7-Bromn dr@xmp ety #=methyl-3,4,9,9a- tetrahydro 1H-2,4a,5-triaza-fluorene-2-

di ahydro-|I H 2, 4a, 5-triaza-fl uorene
@F&&#agi ?ecr?ggﬁﬂgst%gt butyl ester. Light yellow oil

(83 09 . ISP-I\/S me = 262.2 ([ MK +]) Intermediate

(TR gmpo@n@whbmyp@qeﬁym anplogy to example 6, intermediate from (4R 9aR)-6-

J%efﬂo@ t4hl¥1leﬂl§l ?4% ﬁafeﬁrgﬁfcﬁgyl@f 9; 45 'ﬁ‘t@raﬂ@ﬂﬁbﬂehb@zé’arﬁé)@ﬁ acid tert-

ene- car o Ic acid tert- ester Li g yel |

obmtyl(emm%am <k, wserm?cbatebés@é FpmastagiyirEdenp| e 38

(4R, 9aR) - 7-Chl or 0- 6-cycl opr opyl met hoxymet hyl - 4- met hyl -

|Cg1,oaﬂé389®§§-(§)ﬁm§1ydr 0-.2,4a,5-triaza-fluorene This

conpound was pr epar ed in analogy to exanple 1 from

(4R 9aR) - 7-chl or

cWFMﬁr@ﬁ?Fﬁ@?ﬁo@WH% -4-net hyl - 3, 4, 9, 9a-t et r ahydr o-

| H 2, 4a, 5-tri aza-fl uorene- 2-

Example 31

(4R,9aR)-6-Methoxy-4,7-dimethyl- 1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-6-methoxy-4,7-
dimethyl—S,4,959a—tetrahydro‘—1H-2,4a,5—triaza—ﬂuorene—2-carboxylic acid tert-butyl ester.

Light yellow oil (71.5%).

ISP-MS: m/e = 234.2 ([M+H™])

Intermediate

(4R,9aR)—6—Methoxy—4,7-dimethyl-3,4,9,9a—tetrahydro—1H—2,4a,5-triaza-ﬂuorene—Z—
carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 14, intermediate from (4R,9aR)-7-
bromo-6-methoxy-4-methyl-3,4,9,9a_-tetrahydro-1H-2,4a,5-triaza-ﬂuorene—2-carboxylic

acid tert-butyl ester (example 30, intermediate).

Colourless oil (34.1%).



carboxylic acid tert-butyl ester. Light yellow oil
(87.5%9. ISP-M5: me = 308.2 ([WH +]) Internediate

w02R)53a6849 7- Chl or o- 6- cycl opr opyl net hoxynet hyl - #2emErhook 006612
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3,4,9,9a-tetrahydro-I H
2>4a, 5-triaza-fluorene-2-carboxylic acid tert-butyl

esterkhis ¢ u prepared in anal ogy to exanple
sl,sstpr &fﬁew?r%a?% @&J\rﬁ?la 10aR) - 6-
cycl opr opyl met hoxynet hyl - 4- net hyl - 3, 4, 9, 9a-t et r ahydr o-

| H 2, 4a, 5-triaza-fl uorene-2- carboxylic acid
tert-butyl ester (synthesized in analogy to exanple 1,

internmedi ate d) from ,
(4R 10aR) - 6- hydr oxymet hyi - 4 Z3BPIGA2 3 4. 9. 9a-tet r ahydr
o-1H 2,4a,5-triaza-fl uorene-2- carboxylic acid

t @R 24R)t % Chisso-6rethexyatphashdsl, 2,340 resalatdso @) 4a, s tyitizarfiuorene
hydri de and (brononet hyl) cycl opropane) and

nl ey i I il 1 : SR, - .
anrgllg g@%%éﬂﬁ&ﬁ%ﬂﬂﬁg?egl HEXQIE%%%&ZA? se,:gé(iﬁlﬁle 1t (gﬁ@)al.d ?Chﬁ@o 6-ethoxy
(a3, 49.r-terabgded, dHobtaprisret oxgrredegiboxylirscisytertbutyl ester.
,2,3,4,9, 9a- hexahydre- 2,4a,5-triaza-fluorene This

COURRHGH(Iar, I epar edi n anal ogy to exanple 1 from

(4R, 9aR) - 7- brono- 6-

cycl opropyl net hoxynet hyl - 4- met hyl - 3, 4, 9, 9a-t et r ahydr o-
| 43520 éP%ﬁfﬂp%ééﬁﬂﬁﬁg ene- 2- carboxylic acid
tert-butyl ester. Light yellow oil (89.2%. | SP-NM5:
me = 352.2 ([MrH +]) Internediate

(4R, 9aR) - 7- Br ono- 6- cycl opr opyl net hoxynet hyl - 4- net hyl - 3
,4,9,9a-tetrahydro-I H

2,4a,5-triaza-f|uorene-z-cépgg¥§ﬁ?€§acid tert-butyl

ester This conpound was prepared in anal ogy to exanple
63) (4RI%RIFACIEbO-bretioxy MRmikOsRB;45,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-

2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 5, intermediate) (4R,9aR)-6-ethoxy-
4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester

and N-chlorosuccinimide.
Yellow oil (51.7%).

ISP-MS: m/e = 368.2 ([M+H"])

b) (4R,9aR)-6-Ethoxy-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate d) from (4R,9aR)-6-
hydroxy-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-
butyl ester (example 29, intermediate c), sodium hydride and ethyl bromide.

Colourless oil (64.6%).

ISP-MS: m/e = 334.3 ([M+H"])



cycl opropyl nmet hoxynet hyl - 4- net hyl - 3, 4, 9, 9a-t et r ahydr o-
| H 2, 4a, 5-triaza-fl uorene-2- carboxylic acid

woeonds/doessy|l ester and N-bronpsucci ni m de. Li ghtcyapk@wooss12
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oil (74.6% . ISP-M5. me = 454ﬁ§ ([ MtH] ) Exanpl e 40
(4R, 9aR) - 6- Oycl opr opyl net i oxyndt hyl - 4, 7-di net h. yl -1, 2
, 3, 4,9, 9a- hexahydro-2,4a,5- triaza-fluorene This
conmpound was prepared in analogy to exanple 1 from
(4R, 9aR) - 6- cycl opropyl net hoxynet hyl - 4

37-di net hyl - 3, 4, 9, 9a-t et r ahylilempld$ 4a, 5-triaza-fl uor
ene- 2-carboxylic acid tert-butyl ester. Light yellow

IS %ﬂéga#gag%gﬁc?lo-é-éﬁé%ﬁé-ﬂtﬁylﬁ,£§,§;9,29a(1[1%hﬂr]3)2,4a,5-triaza—ﬂuorene

(4R, 9aR) - 6- Cycl opr opyl net hoxymet hyl -4, 7-di net gﬁl -3,4,9
, Bhistcempatpd wes prepaied an nalegy taczampledrisera (2R Sak bdsbypine-6-ethoxy-

a@jrﬁeth £4,2, 046 Mber ?d'—1ﬁbéﬁa,g-qmufﬂgor@@ézQ‘éﬂ%glg%)u{icgt_ert-butyl ester.

anal ogy to exanpléeé 14, internediate from (4R

br ono- 6- cyc| opr opyl met hoxynet hyl - 4- net hyl - 3, 4, 9, 9a-t et
r bigpEbProWnpib(380%). t r i azaf | uor ene- 2- carboxylic acid
tert-butyl ester (exanple 39, internediate). Light

YRIp-9i8: @ik =GA3.150M+HSP- M5 mle = 388.4 ([MHH + ] )
Exanpl e 41 .

(4R, 9aR) - 6- Cycl opr opyl net hoxynet hyl - 4-net hyl -1, 2, 3,4,9
, 9a- hexahydro- 2, 4a, 5-tri azafl uoren- 7-ol This conpound
was prepared in analogy to exanple 1 from (4R-9aR) - 6-

cycl opropyl met hoxynet hyl - 7- iwdfaediatd- nmet hyl - 3, 4, 9, 9a- t
etrahydro-| H 2, 4a, 5-tri azafl uorene- 2-carboxylic acid

t ‘(ﬂﬁ,éa t—%/—53rc%%%—%—étho:x:y%—methyl—3,4,9,9a—tetrahydro—1H—2,4a,5—triaza-ﬂuorene—2— ,,
carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 6, intermediate from (4R,9aR)-6-
ethoxy-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-

butyl ester (example 32, intermediate b) and N-bromosuccinimide.
Colourless oil (78.6%).

ISP-MS: m/e = 414.2 ([M+H'])

Example 34
(4R,9aR) -6—Ethox§7—4,7—dimethyl- 1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-6-ethoxy-4,7-
dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester.

Light brown oil (81.3%).

ISP-MS: m/e = 2482 ([M+H'])



Li ght yellow oil (58.3%. ISP-M5: me = 290.2
([ M+ Ht]) I nternedi ate

w025386849 6- Cycl opr opyl net hoxynet h7l - 7- hydr oxy PdTmekdvyioo6612
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-3,4,9,9a-tetrahydro-| H

2,4a, 5-triaza-| uor ene- 2- car bpxyPi-c acid tert-butyl

ester This conpound was prepared.in anal ogy to exanple
7, internediate from (4R 9§R§e—rfl’i—dkm

br ono- 6- cycl opr opyl nmet hoxynet hyl - 4- met hyl - 3, 4, 9, 9a-tet
r([@RYAR Pl Bthdxyd &7 titoettgr-afl amr @ ehydto cldi-obya- irtazadiudrene-2-
tert-butyl ester (exanple 39, internediate). Light
fé{h%wl%%ﬂlql&ff(g‘eﬁg@?&?f - ISP-M5: mie = 390.3 ([MH +])
Exanpl e 42 2o
(B Qi ordoy sl prpsepyinmialugy yoretanyple 74, ietetrordiaté-from (4R,9aR)-7-

-1,2,3,4,.9, 9a- he ro- 2,4a 5-triaza-fluorene This .

SR IREar o o Eliansgy s 2R i TOfregf carbonyiic

(AR BaRutPlester.

cycl opropyl met hoxynet hyl - 7- met hoxy- 4- net hyl - 3, 4, 9, 9a-t
t.rahydro- | , b-triazafl uorene- 2-carboxylic acid

gt 8W9|°ﬂg§f-8‘%’.- Li ght yellow oil (80.1%. 1SP-NG:

me = 304.2 ([MH +]) Internediate

(ISR MaRh /6= G Udpiviepy et hoxynet hyl - 7- et hoxy- 4- met hyl

-3,4,9,9a-tetrahydro-1 H

2,4a,5-triaza-fl uorene-2-carbbxylic acid tert-butyl

ester This.conpound was prepared in anal ogy to exanple

1, internediate d) from (4R, 9aR) - 6-

cycl opropyl met hoxymet hyl - 7- fixaimple\54- et hyl - 3, 4, 9, 9a-t

etrahydro-| H 2, 4a, 5-tri azaf | uorene- 2-carboxylic acid

t g ta byl 41 in | i & i
: @gi,9&gl)l?a7%ghl%§5-%[etﬁﬁ)é)@'lr-ﬁi'ﬂlgg—.él—éethhptl,@[SF%QL@%@%ah il g%%,.fi triaza

sodi um Li ght yell'ow oi |
fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-chloro-6-
ethoxymethyl—4—methyl—3,4;9,9a—tetrahydro-1H—2,4a,5—triaza—ﬂuorene-Z—carboxylic acid
tert-butyl ester.

Light yellow oil (89.2%).

ISP-MS: m/e = 282.1 ([M+H™])

Intermediates

a) (4R,9aR)—7—Chloro-6—ethoxymethyl-4—methyl—3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-

fluorene-2-carboxylic acid tert-butyl ester

This cbmpound was prepared in analogy to example 5, intermediate from (4R,9aR)-6-
ethoxymethyl-4-methyl-3,4,9,9a-tetrahydro- 1H-2,4a,5-triaza-fluorene-2-carboxylic acid

tert-butyl ester and N-chloresuccinimide.
Light yellow oil (70.6%).

ISP-MS: m/e = 382.3 ([M+H"])



ISP-M5: me = 404.5 ([ MWH +] ) Exanpl e 43
(4R, 9aR) - 6- Cycl opropyl netii ox7nmet h71 - 7- et hoxy- 4- net hyl

Wol20@/080849 9, 9a- hexahydro- 2, 4a, 5-triaza-f| uor ereT/EHRR®4/006612
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conmpound was prepared in anal ogg to exanple 1 from
(4R, 9aR) - 6- -

cycl opr opyl net hoxynet hyl - 7- et hoxy- 4-net hyl - 3, 4,9, 9a-te
trahydro-1H 2 4aJ5-triazafl uorene- 2-carboxylic acid
tert-butyl ester. Light yellow oil (84.7%. |SP-NE5:

”1))3‘(45{ RS -3 EfHoMpikdhll-4 sh&hyies)i,afoe-tetrahydro-1H-2,4a,5-triaza-fluorene-2-

aR) - 6- C,ycl opr.opyl nmet hoxynet hyl - 7- et hoxy- 4- net hyl -
3%?13 oS AP ST ’

2, 4a, 5 triaza- quorene 2-carboxylic acid tert-butyl
eS‘hi%fcomp'tha Wﬁ@ﬁ@dfbﬂ inagalpgepasketplel ianamediatd @), from (4R,10aR)-6-

§}§<ﬁ%%}?13%@1p’ %‘? f%[.g qgtrahygro (AR 28858 fuorenea- carboxylic acid

?erflkidfyﬂé(s&’er4sdﬂiﬁhh)h|ydﬁdérarﬁi &h Tltbebﬂhahaydr o-1 H 2, 4a
J5-triazafl uorene- 2-carboxylic acid tert- butyl ester

rmedi ate), ethyl brom de and , sodium
@t@%ﬁm ‘l'ow oil (53.4%. ISP-MS: mle = 418.4
([M+H +) Exanple 44
r@w -4,6-dimethyl -1, 2, 3,4,9,9a-he
%%?SS}%Z Estg% I az Iuorene Thi s corrpound was

prepared i n anal ogy . to exanple 1 from
(4R, 9aR) - 7- et hanesul fonyl -

4, 6-di neth 3,4,9,9a-tetrahydro-I1 H 2, 4 triaza-fluo .
r ene- 2} @&&R%@HY@‘@W?@V? 4mathyl- 3@4«79@%&%} gret Es 4a,5-triaza-

o‘ﬂ'uoﬂe%@gzc@rbééﬁc VB - Bufy1 €6 2 ([MH-H ])

I nternedi at e

A solution of 4.2 g (12.1 mmol) (4R,10aR)-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5- -
triaza-fluorene-2,6-dicarboxylic acid 2-tert-butyl ester 6-methyl ester in 100 mL
tetrahydrofaran was cooled to 0 deg C and treated dropwise with 48.4 mL
diisobutylaluminium hydride (48.4 mmol; 1M solution in tetrahydrofuran). The coollng
bath was removed and after 1 h at room temperature the reaction was quenched with a
10% aqueous potassium sodium tartrate solution then ethyl acetate was added. The two- ..
phase system was filtered through a bed of dicalite speed plus; the filtrate was extracted
with ethyl acetate and the organic phase was dried over magnesium sulfate. After filtration
and evaporation the remdue,was purified by chromatography on silica gel (0.032 — 0.062
mm) with ethyl acetate as ehiant to give the desired product as a light yellow foam
(67.3%). :

ISP-MS: m/e = 320.4 ([M+H"])

d) (4R,10aR) —4—Methyl—3,4:9,9a—tetrahydro— 1H-2,4a,5-triaza-fluorene-2,6-dicarboxylic
acid 2-tert-butyl ester 6-methyl ester
To a solution of 6.0 g (16.3 mmol) (4:R,IOaR)—6-bromo—4-methy1—3,4,9,9a—
tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester (example 5,
intermediate c) in 60 mL methanol were added 0.57 g (0.50 mmol) tetrakis
(triphenylphosphinyl)palladium and 3.4 mL (2.5 g, 24.4 mmol) triethylamine and the



a)
(4R, 9aR) - 7- Et Hanesul f onyl - 4, 6-di net hyl - 3, 4, 9, 9a-tetrah

wodoaz/00b842, 4a, 5-tri azaf |l uorene- 2-carboxyl i c aeCWEP2004/006612
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tert-butyl ester A solution of 0.27 g (0.74 mmol)
(4R, 9aR) - 7- et hyl sul f anyl - 4, 6- difet hyl - 3, 4, 9, 9at et r ahyd

ro- |H2,4a,5-triaza~f nor -c box ic acid
{ERGLOPRiKtUTE s it ofl af 80{C ?ﬁé’tzlééh‘b? Sl g ze e gmgephere of 40
Slﬁk UFHeQﬂsﬁgnsén%s Qodldd ﬂolrd&?ﬁpfe}nﬁé@i’ca&@ boliined @fitﬁaﬂﬁﬁﬂﬁé ef water,

. water. After met hane a
(R AN hEInE Rl BRSHRHSISG M UGHF] PORBG® PHiBYghete. The
ddo%?&héc?ox%@ﬁi@ U9%rs weRedREBSRS nYh%h@suﬁﬁ@ﬂ]fﬂE efld ReretiEhe residue was

aqueous er was extracted tw ce wt

e Hice bo st oHEErThEOR e 8oL Bgatle %@s@lmébepmdud as a light
\Aﬁgg\@%%(ﬂmb ne, dried over magnesium sulfate,

[tered and evaporated. The residue was purified by
colunn chr omat ogr aphy over silica gel (0.030 - 0.063
mep-Mbih/et Byd.5 §0etHI® : n-hexane (1 : 1) as eluant to
give the product as a colourless oil (17.49% . |SP-N5:
me = 396.3 ([ MtH +]) b)

(4R 9aR) - 7- Et hyl sul fanyl - 4, 6-di met hyl -3, 4, 9, 9a-t et r ahy
dro- | H2,4a,5-triaza-fluorepe- ' .2-carboxylic acid
tert-butyl ester A sol ution%—g'?—g—éé (1.31 mol)

(4R 9aR) - 7- brono- 4, 6-di et hyl - 3, 4, 9, 9a t et rahydrol H
ZWaﬁ)ﬁFBm%MﬂM@ﬂ%dambmywé 4% Patheehydinu ¢, 5-triaza-
Véterr e(exan‘ple 6, internediate) in 30 nL diethyl ether

&0l ed to -1000C and 1.05nl tert- but yl - | |th| um
(1.57 mmol ; 1.5M solution in n-pentane .) wa
dFltipwbmpound wey preaneil i anfilegytiy examela lifrare (%ga%)d&éaomo ~6-

and 1 ﬁﬂf%{ﬂ 8‘&1 %59 S {dif gcg%t 18 68& 3 Qazh MuoddiR-2-carboxylic acid

reac uenc w th’10% aqueous citric
atertelbumll asteron and ext ract ed three tines with ethyl
acetate. The conbined organic |ayers were washed with

gﬂgeug{\,l gd(%ﬁg%perragnesi um sul fate, filtered and

ated. sidue was purified by colum
chrorrato rap over silica gel (0.030 - 0.063 nm with
elSyMSa 6:3 ((Mhdxdhe (1 : 4) as eluant to give the
product as a l'ight yellow solid (57.2% . ISP-Ms: me =
364.3 ([ MrH +]) Exanpl e 45

Intermediate

(4R,9aR) -7-Bromo-6-ethoxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester

This compound was prepafé& in analogy to example 6, intermediate from (4R,9aR)-6~
ethoxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2- carboxyhc acid

tert-butyl ester and N-bromosuccinimide.

Light yellow oil (68.7%).

ISP-MS: m/e = 428.5 ((M+H'])



(4R

9aR) - 6- Cycl opr opyl net hoxynet hyl - 7- et hoxynet hyl - 4- net hy
wO-2b0sApdB44, 9, 9ahexahydro- 2, 4a,5-triaza-flu r ereT/ER2®4/006612

conmpound was prepared in analo%% to exanple 1 from

(4R, 9aR) - 6- ToeT

cycl opropyl net hoxynet hyL- 7- net h t hyl - 4- et hyl - 3, 4,

9,9a-tetrahydro-| H 2, 4a, 5- Egﬂgﬁéége

triaza-fluorene-2-carboxylic acid tert-butyl ester.

LUBIsaRY-6l Ethosohéth(1787-HihethyISB2 1,9, 9d-bexah$3@- 3 44, p Mhistat fuorene

I nternmedi ates a)

‘5 PambarutY e 9esgeLld RIS Bk 1 fdBR N bard - SethoRfimethyl-o.7-

tdiirezied Bl4@9® tetraBydrodi I 2 daghe tiaze-flaor ahe 2-taboxyigtayid tert-butyl ester.
ester 7-nethyl ester A mxture of 1.5 g (3.31 mmol)
(4R, 9aR) - 7-. ~6- cycl opr opyl net hoxynet hyl - 4-

> nﬁﬁﬁgri Y%?g&ggﬁg%trahydro-lFL2,4a,5-triaza-fIuorene-2
-carboxylic acid tert-butyl ester, 0.11 g (0.50 mmol)
P&PHEAi mrg= 2622 €iMtE,1)0. 68 g (1.66 mmol) 1, 3-
bi s(di phenyl phosphi no) propane and 1.4nL (1.0 g, 10.0
mrol ) triethylamne in 15 nL , MeOH was stirred for 48
h at 1000C under a carbon nonoxi de at nosphere (50
bar). The reaction m xture was cooled to room
tenperature, filtered and d between et hyl
acetate and water. The organi c phase was washed wi th

BIARMGR) fg—Eﬁl@glt_ﬁﬂ@dhyln?ggﬁﬁ&%ﬂhm—§,|4!9f,9%1_t@trafr§7drbelm,@l’ﬁdtriaza—ﬂuorene-}
evapor at ed. e residue was purified by colum

10 coarlenmertioarid by DeUbestei | i ca gel (0.030 - 0.063 mm) with
ethyl acetate : n-hexane (1 : 3) as eluant to give the
qggﬁﬁ%ngwam436MQDIOMLoil (87% . ISP-M5: me = 432.4
(I +]) b) =

ﬁéEHggﬁ%qg%8%@2f@@2§ﬁbﬁfgpoxynethyI-7-hydroxynethy|-4-

| H 2, 4a, 5-triaza-fl uorene-2-carboxylic acid tert-butyl
ester This conpound was prepared in anal ogy to exanple
35, internediate c) from (4R, 9aR) - 6-

cycl opropyl met hoxynet hyl - | - net hyl -3, 4, 9, 9a-t et r ahydr o-
I H-2,4a,5-triaza-f|uorene-Zggggﬁﬁgég
15 (4R,9aR)—7—Chloro—6—cycldpxopylmethoxymethyl—4—methyl—1,2,3,4,9,9a—hexahydro—

2,4a,5-triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-chloro-6-
cyclopropylmethoxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester.

20 Light yellow oil (87.5%).

ISP-MS: m/e = 308.2 ([M+H'])

Intermediate

(4R,9aR)-7-Chloro-6-cyclopropylmethoxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-
25 2,4a,5-triaza-fluorene-2-carhoxylic acid tert-butyl ester



di carboxylic acid 2-tert-butyl ester 7-nmethyl ester
and dii sobutyl al um ni um hydri de. Li ght yell ow oi l

wO0280510098491 SP- V5. nfe = 404.5 ([ MH H+]) C) PCT/EP2004/006612
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(4R, 9aR) - 6- Cycl opr opyl met hoxynet hyI - et hoxynet hyl -

et hyl ~3, 4, 9, 9at et r ahydr o- - 93

| H 2, 4a5t i aza-fl uprene-2-carboxylic acid.tert-b
1%?“@1‘?@‘%6%8??&“&5‘5”& 50 egm 3»&3?66@@% %%HK%?E%R*G-

Joyclopt Hﬁéih@i}@néi]}l lfﬁﬁﬁfé’c}(}lﬁgﬂ%ﬁ)—te@mhydro 1H-2,4a,5-triaza-fluorene-2-

&%ﬁ%gc%)’ qo ?E)%(%l]gﬁa’?-g séer2§ i esg}eléJ 1noai(r%/aFE ogy tg exam&e ; hl)llltermeglate d) from

t@Ravaryf- B%ﬂ%@n?etl@@-@hﬁéﬂﬁkl 34@@::1@6&@1&)@1@1@& 4@t @faza-fluorene-2-

(cggmzf%? G4 1SR s Qramploss Triewpe iy ﬁ'es'l%ﬁ@% and
((go%rﬁ&@athﬁ)gﬂl@rﬂpéﬁteﬁ bnd R)—cm&kﬁ@étwlﬁﬁcﬂ’ell )-4-nmet hyl -1,

4,9, 9a- hexahydro-2, 4a,5- triaza-fluorene This

Aoy pILAPEIRA LSl | (e 00Y to example 2 from

met hoxy- et hyl ) - 4-nethyl - 3, 4, 9, 9a-t et rahydro-1 H 2, 4a, 5-
tiSPavis-hldror4eBe-(Avaarhoxyl i ¢ aeid tert-butyl ester.
Light yellow solid (89.3%. ISP-MS: me = 282.1

([ MVH7H+] ) Internedi ates a)

(4R, 9aR) - 7- Chl or 0- 6- (I - (R) - met hoxy- et hyl ) - 4- net hyl -
9,9a-tetrahydro-| H 2, 4a, 5-

triaza-fl uorene-2-carboxyli &aopld 30ert - butyl ester
Thi's conmpound was prepared in analogy to exanple 5,

gle f 4 -
(BT Ry Fat R oA SRR Sy ety ety 125346 8 Spfeplycro
6(25&5{111mdhfdraw ene- 2-carboxylic acid tert-butyl ester
and N-chl orosucci ni m-de. Li ght yellow solid (49.6% .

|- Bs !yo%'npmu?d v?rasafﬁ%pﬁé& EMﬂjldl'g]y)to example 1 from (4R,9aR)-7-bromo-6-
cyclopropylmethoxymethy!-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester.

Light yellow oil (89.2%).

ISP-MS: m/e = 352.2 ((M+H"])

Intermediate

(4R,9aR)-7-Bromo-6-cyclopropylmethoxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-

2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 6, intermediate from (4R,10aR)-6~
cyclopropylmethoxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-

carboxylic acid tert-butyl ester and N-bromosuccinimide.
Light yellow oil (74.6%).

ISP-MS: m/e = 454.4 ([M+H])



b)
(4R, 9aR) - 6- (I - (R) - Met hox7-et hyl ) - 4-net hyl - 3, 4, 9, 9a-t et

woabosthoassb H- 2, 4a 5-tri azafl uorene- 2-carboxyl i eCamPao04/006612

10

15

20

25

tert-butyl ester To a solution of 0.75 g (2.25 mmmol)
(4R, 9aR) - 6- (| - (R) - hydr oxy- et hy13%44- met hyl - 3, 4, 9, 9at et r

ahydro- | H 2,4a,5-triaza- 'f] uorene-2-carboxylic acid
tert-butyl ester in 5 nL N,@éﬂﬁ@gﬁﬁlfornanide 0.12 ¢

(2.70 mmol ) sodium hydride (55 - 65% di spersion in

0{4R)9aRe %5-apidestopRhicBioxgthettiyii4,7-Qin28hyll, 1,04 6P achexdhyaldo-2,4a,5-
nﬂD|% nmet hyl 1 odi de was added and the reaction mxture
wEz&HPreEs at 50 deg C for 2 h. After cooling down to
roomtenperature, the reaction m xture was poured into
10845 aom@otisd aagpebaret dhhmildgyeo srdiple drfran 4R 2R )6t ed

three tinmes.wth ethy cetate. .The conbjin r.gani c

| B Bprom e e B B RS 40 e TE R O g eza-fluorene-
s2cabogylicfacld tertesiteingteevapor at ed. The resi due was

purified by colum chromatography on silica gel (0.032

-1:0, 06 WA et hyl acetate : n-heptane (1 : 2) as

eIrlég?Ke.ﬁ"%]I‘mlo‘%%‘(sg. 6%. ISP-MB: me = 348.4 (MtH

+) ¢) (4R 9aR)-6-(

| ISPRYISHynde o2§8.2¢ BN H- et hyl - 3, 4, 9, 9a-t et r ahydr o-

| H 2, 4a, 5-triazafl uorene- 2-carboxylic acid tert-butyl

ester To a solution of 0.68;4g, e MO )

(4R 9aR) - 6- (| - (R) - hydr oxy-e -4-net hyl -3, 4,9, 9atetr

ahydro- | H2,4a,5-triaza-f|uorene-2-carboxylic acid

t iR 2aRt6y Cydepropylimetimoxymethytidi lodisnashr b9, 98- tetgehydy 1H22,4a,5-
_adi=t-ert = di. carhol 17.8nmg (0.15 mmol)

Zﬁ%% b Jf/llggn?%%é%)g}?? A el LT AT 1T the

sol vent was_evaporated and the residue was purified b

c Bhia spmpRrediRbRfieRpIey ib Analegyi te £xeaple (4, msezmed@r@%@mréﬂ#ﬁali)# -

' 3! xR dIBAL : - 0i- ~triaza-
P T B ORI 1 P St g s
( ArprenRy-eriyayliqycidied-byiyl estenyeampledy, igtermediaty).
J9a-tetrahydro-1H 2 4a,5-triazafl uorene- 2-carboxylic

aGight FBbl-AUTY 5upst er

ISP-MS: m/e = 388.4 ([M+H'])

Example 41

(4R,9aR)-6-Cyclopropylmeéthoxymethyl-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-

fluoren-7-ol

This compound was prepared in analogy to example 1 from (4R-9aR)-6-
cyclopropylmethoxymethyli7—hydroxy-4—methyl—3,4,9,9a—tetrahydro—1H—2,4a,5—triaza-

fluorene-2-carboxylic acid tert-butyl ester.
Light yellow oil (58.3%).

ISP-MS: m/e = 290.2 ([M+H'])



A solution of 3.09 g (9.27 npol)
(4R, 9aR) - 6- (I - (RS) - hydr oxy- et hyl ) -4-net hyl -3, 4, 9, 9a~

woeorsaloysdn o- | H- 2, 4a, 5-triaza-fruorene- 2- car boxpCTEPADIH06612
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tert-butyl ester in 33 nL dichl oronet hane was cool ed

to 0 deg C and treated with 8. 88 (12.7 g, 0.11 nol)
trifluoroacetic acid. The cooling, bath was renoved and

the vol atil e conponents meﬂ@iigﬁaﬁgﬁ at a rotary
evaporator. The renmaining residue was purified by

Q@R WHR) NCHe18 5108 lﬁwﬁyo:@ﬁle&iynwc}@zdg@iy {0 dBR-3,4,0,906&raipiro-1H-
wi t h_di chl or onet 1 21 1ammnla (19 : 1

4Ry~ trigra-tHHomeR e “ﬁ?j R tf)rgrbtuiti'l €ed bet ween

di chl oronet hane and. sat urated aqueous sodi um

bitgaedapain wa prepaed Rivhatogy taetaeapled/fitermediate from (4R,9aR)-7-

i chl oronet han til al,l rod v f
e AR e oyt A SRR SR o P e 5-tinsa-
wasdrersk-NichiboRflidmeid taftLtaﬁylcmaf (entagipww mtslmﬂle‘daette)

filtered and evaporated. The remaining |ight brown oi
upi fi um chr omat ogr aphy on a

219‘51{1 &51%'9% with 7% et hanol / n-heptane
yi el ding the desired conmpound as a |light brown solid
(13B-M%) m/d SPINS:([MHEL'H 234. 2 (MH ) e)
(4R, 9aR) - 6- (I - (RS) - Hydr oxy-et hyl )-4-nmethyl -3, 4,9, 9a-te
trahydro-1H 2, 4a,5-triazafl uorene- 2-carboxylic acid
tert-butyl ester A solution of 6.0 g (16.3 mmmol)
(4R 9aR) - 6- br ono- 4- net hyl - 3, 4, 9, 9a-t et rahydro- | H~
2,4a,5-triaza-fl uorene-2- ca@ﬁmmykﬁé acid tert-butyl
ester (exanple 5, internmediate c¢)) in 250 niL diethyl

1%&? 9&8&:’-,11@}'19% HQS’QQ qutglogy @r}ﬁe&&l‘é‘?& 8k Mbd-Hexahydro-

ut'yl lrthium (1.5
nzmmtam)ﬂuqmeer 15, m n., 1.0nmL (0.79 g, 17.9 mol )
acet al dehyde was added and the reaction was stirred

"Bfis §nbind Ghs bGaBATPoIATA0 A Ble IALSATANSIILEY L0

tron mxture was poured I

a@@bxpu@p Kmﬂbﬂl'bme@]@%’& etls- 3@&1%9@%%1:!?%3%1%1%‘&& triaza-
tﬂ&@énybhﬁéﬁ§?m#(%?§§@$ 1 &he. conbi ned organic |ayers

wer e washe I ne rled over nmagnesi um sul afte,
filtered and evaporated. The residue was purified by
ceiehhrellewradd®d¥raphy on silica gel (0.032 - 0.063 nm
with ethyl acetate ; :n-hexane (2 : 3) as eluant to

gispen: /¢ stadaat @hraft ponpound.
Intermediate

(4R,9aR)-6—Cyclopropylmétﬁoxymethyl—7—methoxy—4—methyl-3,4,9,9a—tetrahydro—lH—

2,4a,5-triaza—ﬂuorene—2—carbfoxylic acid tert-butyl ester

This compound was prepar.ed in analogy to example 1, intermediate d) from (4R,9aR)-6-
cyclopropylmethoxymethyf—”'/':—hydroxy;él—methyl—3,4,9,9a-tetrahydro-1H-2,4a,5-triaza—
fluorene-2-carboxylic acid 'Eeft—butyl ester (example 41, intermediate), methyl iodide and
sodium hydride. . ‘

Light yellow oil (53.6%).

ISP-MS: m/e = 404.5 ([M+H™])



The remai ni ng product-containing fractions were pool ed
and purified by colum chromatography again to yield a

weeacswdodaat ch of conpound (56.9% total). Light pPOTmemo4/006612
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oil. ISP-M5: me = 334.3 (MtH +2?gxan‘pl e 47
(4R, 9aR) - 7- Brono- 6- (| - (R) - met hoxy ~
"-eiiiyi)-4-methyl-1,2 3 4,9, 9a- hexahydro-2 4a, 5-
triaza-fluorene This conpound was prepared in anal ogy
to exanple 1 from (4R, 9aR) - 7-brono-6- (I -

met hoxy- et hyl ) - 4- met hyl - 3, 4, Exa@aple é3 r ahydr o- | H 2, 4a, 5-
triaza-fluorene-2-carboxylic acid tert-butyl ester.

Ll(atlbaﬁfﬁbJ@\@i g?@ﬂnét%@xﬁ?@thyﬂ REMYR-4h8ih1-$28, 20 61 M hydro-

I nt
(géaéatn)azarﬂgmne 6- (I - (R) - met hoxy- et hyl ) - 4- net hyl - 3, 4,
9, 9a-tetrahydro-| H 2,4a, 5-

t n‘hfszc@nfﬂobaﬁa%§ &p%?e’czkl%}{%lbgyn %Céxg?%?ef f grl%ﬁt (}(ﬁz o g%r

Thi s conpoun A repar e
i RYenTery! a’teglcﬁqymﬁb(yhﬁ—eglan)y Hethyl-3, 4 9 9a- tetrahydro 1H-2,4a,5-triaza-

0
(&Ofggghtag?%g%%ééﬂgghﬁﬂ% triaza-fl uorene-2-carboxy

lic acid terg- butyl ester (exanple 46, internediate b)
aH@hF\W%]PWn%E@é& i mi de. Yel l owoi |l (98.3%. ISP-MS: mie
= 428.4 ([ M+H +]) Exanpl e 48

(2 Sb=CHaRINBLADKy - ethy| ) -4, 7-di methyl ], 2
3, 4,9, 9a- hexahydro-2 triazafluorene , , This
conpound was prepared in analogy to exanple 1 from
(4R, 9aR) - 6- (I - (R) - met hoxyet hyl ) - 4, 7-di met hyl -
9,9a-tetrahydro-I1 H 2, 4a,5-tri aza-fl uor.ene- 2-carboxylic
acid tertbutyl ester. Col our [gssn&Rited (94. 5% .

(4R,9aR)-6-Cyclopropylmethoxymethyl-7-ethoxy-4-methyl-3,4,9,9a-tetrahydro- 1H-
2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was prepared in analogy to example 1, intermediate d) from (4R,9aR)-6- -
cyclopropylmethoxymethyi-7-hydroxy-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester (example 41, intermediate), ethyl bromide and
sodium hydride.

Light yellow oil (53.4%).

ISP-MS: m/e = 418.4 ([M+H"])

Example 44

(4R,9aR)-7 -Ethanesulfonyiié@,&dimethyl—1,2,3,4,9,9a—hexahydro—2,4a,5—triaza-ﬂuorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-ethanesulfonyl-
4,6-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl

ester.

Colourless oil (56.2%).



.. I ISP-M5: nmle = 262.1 ([MtH ]) Internedi ate
(4R9aR) 6- (

wO-20R)00ddab hoxy- et hyl ) - 4, 7~di net hyl - 3, 4, 9, 9a- t ePCHEPA0IN06612
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30

| B2, 4a, 5-tri azafl uore pe-2-carboxylic acid
ter-t-butyl ester This con‘poun87\7vas prepared in

anal ogy to exa 1 I nt [
S }é}/ﬁf_2962 HM+H4]) internmediate c) from

bronp- 6- (1 - (R) - met hoxy- et hyl)-4-methyl -3, 4,9, 9a-tetrah
ydro-1 H 2, 4a, 5-tri aza-fl uorene- 2-carboxylic acid
tert-butyl .ester (exanple 47, internediate). Yell ow

solid (75.59 | SP- VS 562 ! .
49 (4R 9aR)/% ( 1-(R)- mtﬁ&ngﬁ%a&ﬁg[w H) . Exanple

- 7- met hoxynet hyl -4-net hyl - 1, 2, 3, 4, 9, 9a- hexahydro-v.
3) (PH{ %R)FT @ﬂﬁnfeélﬂlﬁongine6 'Hmmst}wbmé&&adtemhy@pe d,5rimiaza-

?‘2‘@@% c43bpY I%n% r?o%g] ) -

7- rrethoxyrrethyl 4 met hyl - 3, 4,9, 9a-tetrahydro-1H2,4a,5
-A solazar 61l Qi @(1)%7421111@&1)’ MB)@alRD{Y qbyleulfa@yl—éz,@tdl etlgfh’: &y9,9a-

?]tiragf I e?gt %ga,IS Gl B2adoRne b %E'b@yhmc?d fertzgl?tyﬂes&{r M EH1) methanol
(wf’a? tidatell waeh(d S(ﬂlR)Gﬂ\M he, - it iy o] ) fotassivimo Rowmeanggpate ings 5 mL
%‘r gftfx;, ? lall%m'h; el hasdr gé atelgo ere] added ancé the suspensmn was filtered

uorene-2-car acid tert-butyl
ahianlhhliclicoppaiend T\kﬂ&phpsee paree@pamtedmaﬂdbglaQ@OE&bﬁ%IV@S extracted

?ﬂ}’aﬁﬁnt gh@’-‘?ﬁg‘??glgetg ne( E;%e c&ﬁﬁm%& o}e;%a%xyﬁ ]fyeis were Wﬁshed W1th brlne, dried

&rv_taetnra giasttino sl R ﬁnmzeaamdwaa;m*rmd;rTémestu@aquﬂqddw column y
g%ﬁ)rat%t%%}%g y 8%5 sﬁﬁ%%@éO?ﬁ)ﬁ- U%Q% Qﬁh%ﬂgfl JRURY ! n-hexane (1:1)as -,

eluant to give the product as a colourless oil (17.4%).

ISP-MS: m/e = 396.3 ([M+H™])

b) (4R,9aR)—7~Ethylsu1fany'}—4,6—dimethy1-3,4,9,9a—tetrahydro—1H—2,4a,5-triaza-ﬂuorene-‘
2-carboxylic acid tert-butyl ester

A solution of 0.50 g (1.31 niz,ﬁol) (4R,9aR)-7-bromo-4,6-dimethyl-3,4,9,9a-tetrahydro-
1H—2,4a,5—triaza—ﬂuorene-Z;éarboxylic acid tert-butyl ester (example 6, intermediate) in
30 mL diethyl ether was cooled to ~100°C and 1.05 mL tert-butyl-lithium (1.57 mmol;
1.5M solution in n-pentane) was added dropwise. After 15 min. diethyl disulfide was
added and the reaction was stirred at -78°C for 1h. The reaction mixture was quenched
with 10% aqueous citric acid. solution and extracted three times with ethyl acetate. The
combined organic layers were washed with brine, dried over magnesium sulfate, filtered
and evaporated. The residue was purified by column chromatography over silica gel (0.030
- 0.063 mm) with ethyl aceﬁaf;e : n-hexane (1 : 4) as eluant to give the product as a light
yvellow solid (57.2%). -

ISP-MS: m/e = 364.3 ((M+H"])



ISP-M5: me = 392.3 ([MHH]) b))

(4R, 9aR) - 7- Hydr oxynet hyl - 6- (| - (R) - net hoxy- et hyl ) - 4- net
woybesBods49, 9a- t et r ahydr ol H PCT/EP2004/006612

2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl

ester Thi s conmpound was pr epare%5 in anal ogy to exanpl e

15, internediate b) from (4 9aRP
fornyl -6-(1-(R)-nethoxy- eth%ﬁ——ﬁ——ﬁ%e thyl -3,4,9,9a-tetra
hydro-| H 2, 4a, 5-t paza-fluorene- 2-carboxylic acid

t (eLIR';%RUIWCy@@IBrepylﬁﬁdlcﬁ@ﬂietIM—bCchldn@yﬁrdtld}é—A—ﬂnieﬂM-1,)26I,4,919«a-

oI| M5: mle = 378.4 M-H +
g’ﬁ%’?z?faifgﬁrﬂﬂi ﬂé‘qune( R) - met hoxy- et hyl(g 4- rre% LyIC)
9 9a tetrahydro-1 H2, 4a, 5-,

tThlazanfabmm waeprépaad hoa(r;dlcbgy taexadnple rltfrd:mt(LyR OER-&r

s TG RSN RS R gL 8 A o125

nmahﬂﬂuoﬁhbyzl—c)ar‘éloxvht hyitl +1&1-Hp6] Saert et r ahydr o-1 H 2, 4a, 5-
triaza-fluorene- 2- carboxyl ic acid tert-butyl ester.

\E(gllmvgggoa 9@?0/3% ISP-M5: me = 376.4 ([MH +])

(4R, 9aR) - 7- Chl or o- (I-(S) nmet hoxy- et hyl ) -4-met hyl -1,
, BP4AVS: Bide heddaly(@Mat2 1 4a, 5- triaza-fluoreneThis
corrpound was prepared in analogy to exanple 1 from
(4R 9aR)-7-chloro-6-(1-(S) -
nmet hox7-et hyl)-4-methyl -3, 4,9, 9a-tetrah7dro-| H 2, 4a, 5-
triaza-fluorene-2-carbox7lic acid tert-butyl ester.

10 Li ght brown solid (83.49% . Ingpmediatesy e = 282. 1 ([ M+H

+]) | nt er nedi at e
fifn@{ho(x%)neﬂﬁl B-1phyes, Byl oh=tétramiday 1182 4a,5-

( HR4RaRR)-6- @‘1{;@1
4,9, 9a-tetr
t?riaa%ﬂuprqm@r%%élczrwﬂyo%yi eribugyl estet 7-matil egtet er

A mixture of 1.5 g (3.31 mmol) (4R,9aR)-7-bromo-6-cyclopropylmethoxymethyl-4-
methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester,

15 0.11 g (0.50 mmol) palladium(II) acetate, 0.68 g (1.66 mmol) 1,3~
bis(diphenylphosphino)propane and 1.4 mL (1.0 g, 10.0 mmol) triethylamine in 15 mL .
MeOH was stirred for 48 h at 100°C under a carbon monoxide atmosphere (50 bar). The
reaction mixture was cooled to room temperature, filtered and partitioned between ethyl
acetate and water. The organic phase was washed with brine, dried over magnesium

20 sulfate, filtered and evaporéted. The residue was purified by column chromatography over
silica gel (0.030 - 0.063 mm) with ethyl acetate : n-hexane (1:3) as eluant to give the

compound as a yellow oil (87%).

ISP-MS: m/e = 432.4 ([M+H"])

25 b) (4R,9aR)-6-Cyclopropylmethoxymethyl-7-hydroxymethyl-4-methyl-3,4,9,9a~
tetrahydro- 1H—2,4a,5-triéza—ﬂuorene-2—carboxylic acid tert-butyl ester
This compound was prepared in analogy to example 35, intermediate c) from (4R,9aR)-6-
cyclopropylmethoxymethy.}-4—methyl-3,4,9,9a—tetrahydro—1H-2,4a,5-triaza-ﬂuorene—2,7-
dicarboxylic acid 2-tert-butyl ester 7-methyl ester and diisobutylaluminium hydride.



Thi s conmpound was prepared in anal ogy to exanple 5,
internmediate from (4R, 9aR)-6- (I -

wOS)esmpodaexy- et hyl ) - 4- net hyl - 3, 4, 9, 9a- t et r ahy dPOTIERR® 1406612
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a, 5-triaza-fluorene-2- carboxyllg acid tert-butyl ester
(prepared in anal ogy to exanplé 46 I nt er medi at es a) to

6-(1-(S)-hyd t hyl ) - 4- net hyl -
elghgggko&?lg%@o@ I I(—I-2(42;1 5yt ;l())a(\)z/afl u)c;réne- e

2-carboxylic acid tert-butyl ester diastereoner is
ob3RxMife dh/d er 40 G ({(Me-EER) ral chr omat ogr aphy descri bed
under internmediate d) and N-chl orosucci ni m de.
Yellowsolid (76.1%. ISP-Ms: me = 382.3 ([ MtH +])
Exanpl e 51

(4R 9aR) - 7- Brono- 6- (| - (S) - met hoxy-et hyl ) -4-nmet hyl -1, 2,
3ch, @RFaRvéx@rreiropdrithogymethiyh7 sethidxyoreting-4Tmetdyl-3,4, 9,9-

ggg&gﬂg&@ %}pﬁqggrtﬁgﬁ g FIRL 9 Bh By RE AT e budy! QBB

W@W@Phsl [Was nrerpeteléyn asalagygtogvaameteﬂah;tdmedme 4) frap54R,9aR)-6-

t E;?d’ﬁﬁl ggg{egg% f(}gr 93@&&4@5%% Lt Iﬁx%ghypy%édga%% F’W#’ 1H-2,4a,5-

+}jazationegr eaboxylic ac1d tert-butyl ester, sodium hydride and ethyl bromide.
(4R 9aR) - 7- Brono- 6- (| - (S) - met hox7- et hyl ) - 4- et hyl - 3, 4,

L4t &&b&?&lﬂé@%ﬂ/&z}"* 2, 4a, 5-

trlaza fl uorene canboxyllc acid tert-butyl ester
hi s compound was_prepared in analogy to exanple 6
fFSt?rﬂ\’I(SAP@/QaR}i?é (M et noxyet hyl ) -
4- met hyl - ,9,9a-tetrahydro-1H 2
4a, 5- trlaza quorene 2-carboxylic acid tert-butyl
ester (exanple 40, internediate b) and
N- br onosucci ni m de. Light brown oil (82.2%. |SP-Ms:
me = 428.5 ([ M+H +]) Exanpl e 46
(4R 9aR)-6- (1 -(S)-Methoxy-ethyl)-4,7-dinmethyl-I,2
3(4R, 90 a7 kb YF (10( R - Aathoxyettgp)ad Itk B 1162, 3,4,9,9a-hexahydro-2,4a,5-

triaza-fluorene

This compound was prepared in analogy to example 2 from (4R,9aR)-7-chloro-6-(1-(R)-.
methoxy-ethyl)-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid
tert-butyl ester.

Light yellow solid (89.3%).

ISP-MS: m/e = 282.1 ([M+H'])

Intermediates

a) (4R,9aR)-7-Chloro-6-(1-(R)-methoxy-ethyl)-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-

triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was preparéd in analogy to example 5, intermediate from (4R,9aR)-6-(1-
(R)—methoxy—ethyl)-4—methy§-3,4,9,9a—tetrahydro—1H-2,4a,5-triaza-ﬂuorene—2—carboxylic

acid tert-butyl ester and N-chlorosuccinimide.



Thi s conmpound was prepared in analogy to exanple 1
from (4R 9aR)-6- (I -(S)-nmethoxyethyl) -

WO 2G0schioosb hyl - 3, 4, 9, 9a-t et rahydro- | H 2, 4a, 5- t r PETAP2004/006612

10

15

20

25

puor ene- 2- car boxylic acidtertbutyl ester. Col ourless
solid (88 50 . ISP-M5: me = 26901 ([MH +])

Int di at oy

(lﬂé 5 W@Oﬁﬂl‘tﬁ‘sﬁ/%t hoxy- et hyl ) -4, 7-di net hyl - 3, 4, 9, 9a
-tetrahydro-1H 2, 4a, 5-triazafl uorene- 2-carboxylic

atsdMSeai/e BuUsgn.3 ﬁMﬁE*]Thl s conmpound was prepared in
anal ogy to exanple 14, internediate from (4R 9aR) - 7-
brono- 6- (| -(S)-nmet hoxy-et hyl) -4-net hyl - ,9,9a-tetrah
ydro-|1 H 2, 4a, 5-tri aza-fl uorene- 2- carboxyllc acid
tert- butyl ester. Yellowoil (76.7%. ISP-MB: me =

26%(@ , {ARYHe=( HIBBVE?;‘NXE-&B}III 4{;]&1%?1}3,6,9(9aatet(r8)ydm-t1ﬂ32,ﬁa,5 -triaza-
tﬂ X?Liag X ‘Hda% Buﬁ)irg%e% triaza-fluorene | This

conpound was prepared in analogy to exanpl e 1 from
( 4R aSaR)iof-of D- 7@3)(2@5@@&9 d4RYRR)-6-(1-(R)-hydroxy-ethyl)-4-methyl-3,4,9,9a-

{e’{%g&r)&\l ti‘ éla 5- flr *fl%lrengé fe :?rbggfhtc%gqugycddﬁg;{}l 's_ﬁ'elzln‘]?mi N,N-

or’ ne- I'C ‘aci
Ldghethjzifcuvmlrmdé Dd2 ggay O%moll) QFle@ hyidtide £59965% d1sper31on in oil) was

L%@%d%%hdd’] ltn%{ {Yﬁg ?’LL?% 6@) % égenn%?ﬁ) P@eﬁﬂyl 1odhd6f W%S added and the

- tekctiad ydxerasztmadat 50 deg@fcon bbréeftrexgolaw ta @om temperature,

a%hq reacgfo:n rglljldtdllje vﬁﬂ;?ﬁredl'ﬂflt% 1%%@%29%%{\@?} . rﬁﬁ?ikﬁglde Qolutlon and

ermed
extracted three tlmes W1th e‘d“lyl acetate. The combined organic layers were Washed with

brine, dried over magnesiumn sulafte, filtered and evaporated. The residue was purified by ..
column chromatography on'silica gel (0.032 - 0.063 mm) with ethyl acetate : n-heptane (1:

2) as eluant.
Yellow oil (89.6%).

ISP-MS: m/e = 348.4 (M+H™)

c) (4R,9aR)-6-(1-(R) —Hydiioxy—ethyl) -4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester

To a solution of 0.68 g (2.91 mmol) (4R,9aR)-6-(1-(R)-hydroxy-ethyl)-4-methyl-3,4,9,9a-
tetrahydrd—1H—2,4a,5-triaza—_‘ﬂuorene-Z—carboxylic acid tert-butyl ester in 5 mL
dichloromethane, 0.70 g (0,32 mmol) di-tert-butyldicarbonate and 17.8 mg (0.15 mmol)
4-(dimethylamino)pyridine were added. After 1 h the solvent was evaporated and the
residue was purified by column chromatography on silica gel (0.032 — 0.063 mm) with
ethyl acetate : n-heptane (1 : 2) as eluant.

Colourless foam (77.7%).

ISP-MS: m/e = 334.3 (M+H")



hydr oxynet hyl - 6- (I - (S) - net hoxy-et hyl )-4-nethyl-3,4,9,9

a-tetrahydro-|1H 2,4a,5-triaza -- fluorene-2-carboxylic
weaeiah/ess - but yl ester, sodi um hydride and mnet BgI/EP2004/006612

i odi de. Light brown solid (85.%. " ISP-MB: me =

392 3 ([MtH +]) b) (4R 9aR)-7 rroxymet hyl - 6- (

>34 BRSO Bt 5B hsmslyh 24 38so et gt o triaa

eﬂnexrenérmarmmoamdte@asum@@@red in anal ogy to exanple
internediate b) from (4R 9aR)-7-

f S th tetra
s e AL TN B
t mtltah’pdttoylHésétae?—traﬁd—meﬁhmm bﬁb@h&ﬁﬁtﬁ&erﬂbu@ﬁ‘ést}éﬁh' 3(3%L
9 | SP; 4
> ( Qi Bttt ny ol el il wislo bR Akl ey igmon
4trﬁ'910@%cb’e¢ aa&?lﬂre(tob]lrh@baéth Was remcaved and t}ée \trolatlle cct>mp0nents were
2- b ic acid tert-bu e
i S RRta C R A R S e
i crenmeafraitey cm)sﬂida(gm {04R29aR)63Imm) with dlchloromethane met}rl]anol
RO S R N R
10 t @nmramdtaﬂhemtsedluﬁemﬂbbﬁatﬁ lolutmil endrediatd) Wltﬁ(&ichlb‘%methane until
( %ﬁgft’uv%a?%e%o%ck %/g,srln tgt g%ous ghzﬂse ('ll;he comﬂn)xed organic ?ayers were
4whshied M&ld]rmeZdﬂed Gret miagaesifih lsﬂlfzﬁzﬁ,gﬁlfhéy%ﬂ Aehdvapord@dAThe remaining
r r 0X
%‘{t% cgw %]%as Purdg?]cﬁf»)[ gﬂlémnﬁ gog*g}gtjogrég 568%??@8{%&‘ Aﬁ% column with
t @%teﬂtmbi//l n-bsptane pinldlid ik deired Bnpoldhd @b wliglbredn solid (36.5%).
hydr ochl ori c aci d in et hyl acetate was stirred at room

15 ?Fﬁga}nlfl £ %gr %)[ he precipitate was collected by

ration, h ethyl acetate and dried to
y|eId012 (R) 7f|uoro-4-rrethy||, _
- 2,3, 4-tetrahydro- 2,4a,5-triaza-fluorene hydrochloride
(100% th) mp.: 235-2370C . . Exanple 55

e) (4R,9aR)-6-(1-(RS)-Hydroxy-ethyl)-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester

A solution of 6.0 g (16.3 mmol) (4R,9aR)-6-bromo-4-methyl-3,4,9,9a-tetrahydro-1H-

20 2,4a,5—triaza—ﬂuorene-Z—caﬁbbxylic acid tert-butyl ester (example 5, intermediate c)) in
250 mL diethyl ether was cooled down to -100 deg C and treated with 11.9 mL (17.9
mmol) tert-butyllithium (1.5 M in n-pentane). After 15 min., 1.0 mL (0.79 g, 17.9 mmol)
acetaldehyde was added and the reaction was stirred for 40 min. at the same temperature.
After warming to -75 deg C the reaction mixture was poured into 10% aqueous

25 ammonium chloride solution and extracted three times with ethyl acetate. The combined
organic layers were washed with brine, dried over magnesium sulafte, filtered and
evaporated. The residue Wai,é iauriﬁed by column chromatography on silica gel (0.032 ~
0.063 mm) with ethyl acetafe': n-hexane (2 : 3) as eluant to give a first batch of compound.
The remaining product—cont%ining fractions were pooled and purified by column

30 chromatography again to yield a second batch of compound (56.9% total).
Light brown oil.

ISP-MS: m/e = 334.3 (M+H™)



(4R, 9aR) - 7- Fl uor o- 4- net hyl - |
J2,3,4,9, 9a- hexahydro- 2, 4a, 5-tri aza-fl uorene A

weabastoioesao of 0. 138 g (4R, 9aR) - 7-fl uor o- 4- met hy PEB/E#2®4/006612
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J9a-tetrahydro-1 H 2, 4a, 5-tri azafl uorene- 2-carboxylic
acid feit-butyl ester in 1.5nm-193f| uoroacetic acid
was kept at roomtenperature for Ih. The solvent was
evaporated and the residue was purified by

chromat ography on silica gel with dichloronethane :

met hanol : sat. amonia (9 :Edampl@4l) to yield
0. 07Qy( 4R, 9aR) - 7-fl uor o- 4- met hyl -1, 2, 3, 4, 9, 9a- hexahydr

0- S5-triaza-f ene as slightl ellow oil.

| é@,%)-mgogo%g-Mﬂgﬁngg]e?fég})gﬁﬁp%h%%l,2,3,4,9,9a—hexahydro-2,4a,5—
( dRy@aRoréne- Fl uor o-4-methyl -1, 2,3 4 9, 9a- hexahydro-2
4a,5-triaza-fl uoren- 6-yl)- methanol A solution of

0020 o
( TR GBhpoynipigs prcraredn AR RIS RL LA (4B, 58Rh T dhrome-6-(1-(R)-
t petlyakyedthyl)-2; Meth@-3.4,0 P2 aefrhlyalr ©118F- 246 3ripi@xaligreA&n Larboxylic acid

tert ester in 2N hydrochloric acid in di oxane
vvggsr{ Egﬁé{s{é\ . roomtenperature for 18 h. The sol vent was

evaporated and the residue was purified by
c higohpalloyrsaptiy8@6fesi 1'i ca gel with di chl or onet hane :
met hanol : satd. ammonia (9 : 1 : 0.1) to yield 0.011

019PARs® = (3855 k0, -met hyl -1, 2, 3, 4,9, 9ahexahydr o-
g Fis9aRR =35 fsl(glg+?r‘?)

,4a,b-triaza- ren=6-yl)-met hanol as browni sh
crystals. ISP-Ms: mle = 238.3 ([ M+H+]) Exanple 57
(4R, 9aR) - 6- Cycl opr opyl net hoxynet hyl - 7-f | uor o- 4- et hyl -
l,2,3,4 9,9a- hexahydro-2,4a,5- triaza-fluorene To a
sol ution of :
(4R, 9aR) - 7-f | uor o- 6- hydr oxy%r%t%%lﬁ@%rret hyl -3,4,9,9a-te
tgﬁ{y%ﬁo-bEU 2, 4(3, q%:t’ri aza-fiuqgrene-2-carboxylic acid
t €2 e 4 Prasae6r (1r (R) amethaxy-gibirb e 4rymetlof et O tekenbydudd Bd-2,4a,5-
Petaka-A0vEne-0eat Bl sad iteribydeide (55%in oil) and
0.27 g cycl opropyl” brom de and the m xture was stirred
at roomtenperature for 8h. The reaction m xture was

partitioned between water and ethyl acetate and the
concentrat ed organi c phase was

This compound was prepared in analogy to example 6, intermediate from (4R,9aR)-6-(1-.
(R)-methoxy-ethyl) —4—methy1—3,4,9,9a-tetrahydro-1H—2,4a,5—triaza—ﬂuorene—z—carboxylic

acid tert-butyl ester (example 46, intermediate b) and N-bromosuccinimide.
Yellow oil (98.3%).

ISP-MS: m/e = 428.4 ([M+H;+])

Example 48

(4R,9aR)-6-(1-(R) —Metho;iy'{ethyl)—élj -dimethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-

fluorene

This compound was prepareﬂ in analogy to example 1 from (4R,9aR)-6-(1-(R)-methoxy-
ethyl)—4,7-dimethyl—3,4,9,9a—tetrahydro—1H—2,4a,5—triaza—ﬂuorene—2—carboxylic acid tert-
butyl ester.



purified by chromatography on silica gelw th heptane :
ethyl acetate = 1 : 1 to yield 0.144 g of a slightly

woebdsmoosabl whi ch was taken up in 1.5nL trifl ueCw/EP2004/006612
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acetic acid and kept at roomtenperature for Ih. The
sol vent was evapor ated and t he-d@é%t due was purified by

c on silica gel.w th dichloronethane :
neé‘ﬁ%‘ﬂfgqsg”% 5% ‘{im’mma (9 : 1: 0.1) to yield 0.095

(4@&&8)m@-£mst@pmp}d met hoxynet hyl - 7- f | uor o- 4- net hyl -
l,2,3,4,9, 9ahexahydro- 2,4a,5-triaza-fluorene as a
yeIIow orange oil. ISP-M5: me = 292.4 ([ M+H

+] ) Exanpl e 58 (4R 9aR)-7-Fl uoro-4-nethyl-1,2,3

4,9, 9a- hexahydro- 2, 4a, 5-tri aza-fl uorene- 6-

car bal dehyde O net hyl - oxi ne [hermedateut i on of 0.047 g
(4R, 9aR) - 7-f | uor o- 6- f or nyl - 4- net hyI 3,4,9, 9a- tetrahydr

0- Hthicaza-f| 2-C oxyl i c aci

C LR St IR) AR e n S R RGeSy a0 gH-2.40.5-triaza-
Oflwetdmy hyatbaxyic avidnertfydyleall ori de and the mixture

was stirred at ambient for 18 tenperature for 18h The

t wa art| i oped be en wate
e TR Rt Ak B35 o B SR i B iR o (4R, 9aR)-7-
|bt¢mo -6adi-(R)- me%mt?m?ngahmmmg ,8a-8dithhipdid -1, J&Fﬁtnaza—ﬂuorene-
C n | onmat ogr.aphy on silica
9%%3’% geﬁgbgty[e?h‘iﬁe é’éﬁ] lmeﬁmg‘{li“pp The product
vvas treat ed W|th Il . trlfluoroacetlc acid at room

t Ealley salidk @5560). 30 nin. The sol vent was evaporated and
the residue was purified by chronmatography on silica

o@dp- W L.C hane : nethanol : satd. ammonia (9
My e 51 8150 D27 o
(4R, 9aR) - 7 fluoro-4-nethyl-1,2,3,4,9, 9a- hexahydro- 2, 4a
, b-triaza-fl uorene-6-carbal dehyde O nethyl -oxine as a
light yellow solid. ISP-M5: me = 265.3 ([ MtH+])

Exanpl e 59 |-(S)- [(4R 9aR) - 7E>8‘abdbg g5 4-methyl -1, 2,3

>4, 9, 9a- hexahydro- 2, 4a, 5-triaza-fTuoren-6-yl]- ethanol

A
( @?%)@q(r--?ﬁgmﬁ%bmﬁthﬂhy =gt pwRyethylg inetiyl nigd, hy9,98; hexahydro-. .
, Qafattehralysteqe

This compound was prepared in analogy to example 1 from (4R,9aR)-6-(1-(R)-methoxy-
ethyl)-7-methoxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic-acid tert-butyl ester.

Colourless solid (82.1%).

ISP-MS: m/e = 292.4 ([M+H'])

Intermediates

a) (4R,9aR)—6-(1~(R)—Meth@xy~ethyl)—7-methoxymethy1-4-me’chyl—3,4,9,9a—tetrahydro—
1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester



| H 2, 4a, 5-triaza-fl uorene-2-carboxylic acid tert-butyl
ester in 1 nL dioxane and 0.1 nL 2M hydrochloric acid

woasoskegi4o at room tenperature for 30 m n. The POTERRI04/006612
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was evaporated and the residue %ﬁ§ purified by
chr omat ogr aphy on silica gel “di chl or onet hane :

hanol nnnnia Q0 : 10 : Leld 00
B paind A szepa%]auaraaal&gsﬁm%inpf ) ifefinglligg d) Fom (4R,9aR)-7-
hh @I@?tﬁhethgl,-éfé15Rpxmah@cyt4:thﬁ|)anm6thyl 34;9tgaauaﬁhh;aﬁoa}1 2,4a,5-triaza-
orl e S

6 UPLERE T (ggy i aﬁlé)tex %,31?8 iﬁﬁig‘ sodlum(h[yyhlde all& m%t):imymmde

rylnethoxy ethyl]-7-fluoro-4-nethyl-I, 2,3, 4,9, 9a-hexah
y Qekbow il 468.5%).r i aza- fluorene- 111 - The conpound was
obtained in an analogous way as in exanple 57 starting

(Z%SR)U’/? =t P00t Q-I\%T}[ﬁ D(s)-hydroxy-ethyl]-4-nethyl -3, 4
9,9a-tetrahydro-1 H 2 4a; 5-

triaza-fluorene-2-carboxylic acid tert-butyl ester as
a slightly orange oil. ISP-Ms: nfe = 306.3 ([ MtH +])

(7 OB et S L Ramphpxy- et} -4y gyl 3 Sgcsefrabydro-

r 0H22,485 Britzai threrehd-doashoxgligacid teett iatybaster

C)nethyl oxi me The conpound was obtained in an

a -
Za sgcg%ib%g%%a ioéﬂ% @fiﬁ%lalg)_gyr’&) n%(ta ?é erftéﬁ)ﬁ@dlate b) from (4R,9aR)-7
& fOwm 61 a0 amohors-21hsB. 5 etk 2k 4 Jaristiahadn: 1H-2,4,5-triza- fuorene-

Céra%%yhcﬁacﬁl& %g&a& Ul E3LE] bStSh gc%ﬂ?@e ge

crystalli r;y.mp.:128-130C er medi at es
(exanpl es 54- 61% a)
NL{ght pellowr soligyP2-89m- 2- y1 ) - 2, 2- di net hyl - pr opi onani de To

a solution of 33.6 nL trlethylan1ne and 22.5

21giv e H g opwiidirne (0.201 nol) in 200 niL
di chl or omet hane was added dropwi se a sol ution of 28 nL

pi val oyl chloride (0.201 nol) in 50 nL dichl oronet hane

at such a rate that the tenperature did not exceed 15C
c) (4R,9aR)-7-Formyl-6-(1-(R)-methoxy-ethyl)-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-,
triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was prepafcid in analogy to example 15, intermediate c) from (4R,9aR)-7-
bromo-6-(1-(R)-methoxy-ethyl)-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-
2-carboxylic acid tert-butyl ester.

Yellow foam (67.7%).

ISP-MS: m/e = 376.4 ([M+H'])

Example 50

(4R,9aR)-7-Chloro-6-(1-(S)-methoxy-ethyl)-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-

triaza-fluorene



(ice bath cooling). The m xture was then stirred

overnight with thawing to roomtenperature. To the
woeasusloogag br own- bl ack suspensi on was added 5 gCT/EP2004/006612

charcoal and the m xture was stirred at room

tenperature for 30 nin and filtdP2d through dicalite.

- eIIowrmher | uor was rified b
{1 PP ERRE g PG thal o sl Biporitupay-7-chloro-6-(1-(5)--
hGptthDE}’-EthQDWhle&q%%;%%-tdrahydro]_m 24al DRtaY-fB kv - carboxyhc acid
prtgrqg)chlf ractions were evaporated and the o | y resid
Bd in a kugel rohr apparatus at 1000C and
0.5 nbar. The compound crystallized on standing at
r obight lnopersatid(83.4%).el. d: 33. 400 ¢
N-(5-fluoro-pyridin-2-yl)-2,2-di rret hyl - pr opi onam de as
cqakpnl Cl ysit 8% ; mp. 33435200‘b)
° l\l—qﬁ-l\é?a%/rGJ @ﬁgo _{Oyf]l)dl n~2- yI) 2, 2-di met hyl - propi ona
m de To a solution of 33 g of freshly
di stilledN(5-fluoro-pyridin-2-yl)~2,2-di nethyl propi on
am de (0.168 nol) in 500nL tert-butyl methyl ether at
-78C was added dropwi se 323 ... fegiagea. 1.3M sol ution
of sec BuLi (0.42 nol) in cygko%eme at a rate that
e ten;aerature did not exceed - gC (liquid nitrogen

61349?1% 7€ ghloyon§-0d-(S)Fmethyixg tethyd) - ~duasetyli 4,8 8a detrabfEo-1H-2,4a,5-
f QFiaRH B rBne-I1 Qaltbiaﬁyﬁcea%ﬂ? ‘Eehplgutlyl' eg{}:ﬁl-oyel | ow suspensi on

vvas added dropw se’ a-'sol ution 7 g iodine (0.420
in 150gL tetrahydrofuran at a rate that the
10 ¢ ﬁ*bseﬁoa%mw dVad Praaréiaaaalogs B plad, dnteimedigiedrom (4R,9aR)-6-(1-

C@9)- hféﬂmx?%tl@lmfﬂﬁethyﬁ@él g‘%—tté’&ﬁl (o lfihf@aﬁtthﬁ{ae%.gﬁ%ne 2-carboxylic

To the resulti ng suspension was a

-78 2h;
16@{3&6‘”"&’1‘% I pitersrenered woinglogpfo erample 40 inf@o@diztend ta bethe
pm?seﬁz)w@(@(gﬁﬁﬁrakﬁgthﬂh@n% 19AR Lo 9{1 PAELIAD- 1R Yﬁsd“fa,5 triaza-

10% sol uti on of 'Sodi um’t hi dsu te’in
1@%’&“?"@1 carbesydic ag dert-brrtyl pstovadiagtercornemis Qb‘dilllmd\ durmg the chiral

15 DRRks@hShys@stitib ANl d3r WRLSEedRd P 51{(1(}2 ’-Cl]%l‘O?\HZCRlYI%Ede

magnesi um sul fat e and concentrated under aspirator

v% eb?{ crystallisation occurred. The solid was
F%foﬁ&/{ﬁ r ati on and washed with cycl ohexane and

air-dried to constant weight. Yield: 43.50 g (80%
NISEEM: uge e- 32 DGt di n- 2 yI) 2, 2-di net hyl - pr opi ona
m de as white crystals mp.: 141-142, 8C.

Example 51

20 (4R,9aR)-7-Bromo-6-(1 —(S)§methoxy—ethyl) ~-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-

triaza-fluorene

This compound was prepared in analogy to example 1 from (4R,9aR)-7-bromo-6-(1-(S)-
methoxy- ethyl)—4-rnethy1—3,4,9,9a—tetrahydro— 1H-2,4a,5-triaza-fluorene-2-carboxylic acid
tert-butyl ester.

25  Colourless solid (89.8%).

ISP-MS: m/e = 326.2 ([M+H'])



c) 5-Fluoro-3-iodo-pyridin-2-ylamne A m xture of
43.00 g (0.133 nol)

wOR(@E/000840r 0- 3- 1 odo- pyri di n-2-yl) -2, 2-di nmet hyl pCofEPemanvee12

10
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25

ide in 400 nmL 2sf sulfuric acingas heated to refl ux
for 1.5h. The reaction mxture wds cooled to room
tenperature and extracted th d| | or onet hane. The

aqueous phase was nmxed with LEOEHAE oret hane and t he

pH was adj usted to 12 by addition of 25% aqueous

SO, %R)Wyﬁrmb{ﬁe(1-(B)an¢thasyesthyde{4emmybcﬁast9e% -wirdhydre-1H-2,4a,5-

ani a S | f-concentrated brine,
dﬁ&%ﬁﬂﬁPF e%&ﬁ%ﬁ%ﬁ%ﬁ1]§q?? 3Ugese%vaporated to
dryness. Yield: 31.3:g ‘
5This wompoBnd edoppyricdiinafalyéyeoi engmpls 6o 4R OgR}-61($-(S)-methoxy-
% _:ég%ﬁtl}ml ? 4, S? gaztleah Jroﬁﬂfzdll)a 5- tr a)za ﬂuloglerrlly?lzog(aflr)r%)fy ic aj;1d tert-butyl
- Es{érl (amm)plb I&Q,pytermled:b& b3-an5]l\bizrord®smeaﬁnnmlesol ution of '
0.29 g 5~fluoro-3-iodo-pyridin-2-ylanmne (0.0012 nol)
ngg?tg%ﬁ cpg thane at 00C was added dropw se 0. 30
uoro |c aci d anhydride ((0.00145 nol). The
m xture' was leedatromntamaannefm 30 min.
TH®-MSaot/¢ snd28.xtFeIWas partitioned between
di chl or onet hane and.pH 7.00 buffer (Merck titrisol);
t he organi c phase mas washed with 10% aqueous sodi um
bi carbonate and brine, dried over magnesium sul fate
and evaporated to dryness to yield the trifnoroacetate
as a white crystalline soli €2p). 'A mxture of
0. 004g copper iodide (0.00002 nol) and 0.007g
b(ﬁﬁ{ 9&‘R)pélﬁﬂ¥$)pmﬂﬂﬁ'y&@ﬁ}ﬂﬁh|7adlnﬁﬂwm1@l 5Abohihdeatydr£0QAQb-triaza-
5 L triethylanine was heated to reflux under
aﬂ@@ﬁnﬁor 30 min. The resulting yellow solution was
cooled to roomtenperature and the crystalline

t 'ThfsI c%ﬁ{}%%ﬁ@ﬁ@% répagkdin aﬁﬂo?y & diﬁﬁﬂp}éolbfigﬂﬂ*llR SHMRY60M y(S)-methoxy-.
r ro o s .
SN U T TN I SR,

fgﬁqﬁaﬁmThe dar k reactlon n1xture was partitioned
betmeen 10% aqueous citric acid and ethyl acetate and
e or gani was purified by chromatography on
of ﬁﬁpﬁ@ﬁgﬁgﬁ%ptane : ethyl acetate = 3 : 1 then
crystalllsatlon from methanol to yield
ISP-MS: m/e = 262.1 ([M+H+])

)

Intermediate

(4R,9aR)-6-(1-(S)-Methoxy-ethyl)-4,7-dimethyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester

This compound was prepal;ed in analogy to example 14, intermediate from (4R,9aR)-7-
bromo-6-(1-(S)-methoxy-ethyl)-4-methyl-3,4,9,9%a-tetrahydro-1H-2,4a,5-triaza-fluorene-
2-carboxylic acid tert-butyl ester.

Yellow oil (76.7%).

ISP-MS: m/e = 362.2 ([M+H™])



0.176g 2- [di net hyH
[,1,2-trinmethyl-propyl)-silanyloxynethyl]-5-fnoro-I1Hp

wonrowloog4?, 3- bj pyridine as white crystals; m pCI/EP2004/006612
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56.6-58.4 0C. , , e) (R-(2-{2-[D nethyl-(I,I
2-trimethyl-propyl)-silanyl oxy ?hyl]-S-quoro-pyrroIo
[2,3- b]pyridin-l-yl}-propyl)-carbamc acid tert-butyl
ester To a solution of 0.31 g
2-[dimethyl-(l,1,2-trinmethyl-propyl)-silanyl oxymet hyl ]
-5-fluorol H pyrrol o[ 2, 3-b] Hiptig3e (0.001 nol) in 5
nmL di met hyl f ormam dé ‘'was added 0. 048 sodi um hydri de

ot SN etest R e e Ry Ty Sl Recabydro-
sphalbitfzandsoradeled 0.286g (S)-5- et hyl -2, 2- di oxo-
2[1,2, 3] oxat hi azol i di,ne-3-carboxylic acid tert-butyl

ester (0.0012 npl) and the m xture sti

© Shi Epapapad e ek i aglyp Aol Teh RS P U8 nethosy-
etthyl) -7amethikemathgt] -1 Gfethy] e 09a-cétialiydrad Hd2, 44 heriplaafhesene-2-
wer £ separ.gted,a t.he organi c phase was washed with
s%ﬁ@%ﬁgﬁ‘éﬁl’tﬁg’#&?yiegﬁr_d brine, dried over magnesium

sul fate, concentrated and purified by chromat ography

ohight broga gt (84.0%).hept ane : ethyl acetate = 3 : 1 to

yield 0.426g

rdpZi A= [ L y legty 2-tri met hyl - propyl ) - si | anyl oxym
M R TR 2, 5.

b] pyridin-1-yl}-propyl)-carbamc acid tert-butyl ester

(91%9 as colorless gum : 1 ISP-M5: me = 466.5 ([ MtH

+1)f) |

R-[ 2- (5- Fl uor o- 2- hydr oxymet gyl +ur%&l o[ 2, 3-b] pyri di n-|
-yl)-propyl]-carbamc acid tert-butyl ester A m xture

of 0.42 R—(2-{2-q[hdirreth [-(I |

>2) [4R; 1@4]_-@)@)49 ijgieﬂgﬁyz-wwﬂ]yl—g:methyl%,4,9,9a—tetrahydro— ‘

f L 40f 5 PYEEAL M Rerd RlcRok fldicld skt buryioRiet ) - car bami ¢
ac]?gj’t ert -lbutyl ester ar?gl(ﬂo. AfZg armlg?li um fluoride in
10 mL nmet hanol was heated to reflux for 18h.. Th

r ChiscPBRORnd Pap Breapaecin pRlpgioRedamRle e BieiRdiste dhfom (4R,9aR)-7-
eh b AREHALE-(1-[DEnRUGAR hyPN AR WAS3 10 Sh6tr MMyidbo DFL- N\@a,5-triaza-.
and dried over_rmagnesi m@iulfate,_ eva Qratlgcf tgﬁ}. %
dfyerese Zameb purks ft@é@%&u ?%%i%%l}ragwgﬂ%a metyl pdide.
with heptane : ethyl acetate = 1 : 1 as eluent to

yL%thlQW@ﬁ&@HR‘(BQ.?‘(/ﬁr fluoro-2-
hydr oxynet hyl - pyrrolof 2, 3-b] pyridin-1-yl)-propyl]-carb

WAEART hile Loh s M Bt o s

b) (4R,9aR)—7—Hydroxyme:thy1—6—( 1-(S)-methoxy-ethyl)-4-methyl-3,4,9,9a-tetrahydro-
1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester

This compound was preparecl in analogy to example 15, intermediate b) from (4R,9aR)-7-
formyl-6-(1-(S)-methoxy-ethyl)-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-
2-carboxylic acid tert-butyl ester and sodium borohydride.

Light yellow solid (95.9%).

ISP-MS: m/e = 378.4 ([M+H'])



colorless gum (96% . ISP-Ms: mle = 324.5 ([MtH +]) Q)
(R)-7-Fl uoro-4-nethyl -3, 4-di hydro-1 H 2, 4a,5-triaza-flu

woners@ods4gar boxylic acid tertbutyl ester To a SOTEPR®AN06612

10

15

20

25

of 5.4 ¢

(R) - [ 2- (5-f1 uor o- 2- hydr oxymet hyP8pyrr ol of 2, 3- b] pyri di n
-l-yl)- propyl] -carbamc acid tert-butyl ester in 55
nmL di chl oronet hane ' was added 7.40 g nanganese

di oxi de and the m xture was stirred at room

t &NARPAR WY R raiyl-bH(1-AhohdiRsxy/etifl )-g-methghBieSedadienxirdizo- 1H-2,4a,5-
was added and tge Trxtare %@Blstirred at room

t BIRGRIEPIRRE 4 GO IC FHE teg oY desfii e renoved by

filtration over dicalite. The nother |iquor was
eVihipesmpedndivds pleparedsn audogyas ekakple 16pintanmbiard c) from (4R,9aR)-7-

g i chl or 8?&523{%9( an g?gﬂg_é%a@%%iégggg%%gﬁy%ﬁo—]191-9,%21,%—triaza—ﬂuorene-

| DehidoigheiitegasuteMated (dxamplefikiméraneliaed the ni xture
warmed up to ca 350C" The m xture was stirred at
\?\g@i% te(ggaﬁture*f,’_or 18h. To the reaction m xture
RGeS0’  wat er. A marked gas evol ution took
pl ace. The mixture was stirred at roomtenperature for
1BPaMS: mldre 3phids@dAi€He separated and the organic
phase was evaporated to dryness and purified by
chromat ography on silica gel with heptane : ethyl
acetate = 1 : 1 as eluent to yield a slightly yell ow

oil which crystallized on standing to yield 3.80 g
(R),- 7-fl uoro- 4- net hyl - 3, 4- dilxgopte 344 2, 4a, 5-tri aza-fl u

- 2s b li [ - Qut Wl | Ly
SRS G2 RN 35 ok Db L SRS RPNt
-4-methyl -3 4,9,9a-tetrahydro-1H 2,4
rS?t ri gga-%ll uor ene- 2le cgrggle |r2 acid tZrt -butyl ester

TQ a. sol . -

(Rt Hh0 35 SRl Pty i apenr iy by a3 Pl 1)
opepgt Zarteanib axiltent-batyl @steeartd ullydf a@sy Mrso{@ioc@oghydusichloric acid in
s i es . . 4

EEEA e T e ——
whlttationpivashgd witheethyl ataiate anddtibdto Weld Ol @) -afppent-methyl-

t ture.for 2h. .The. sol vent t d.the .
S A a4, R RN B e ) B Ea R oere e

10-11 by addition of aqueous sodi um hydroxi de
sol ution) and dichi oronmet hane. The organi c phase was

evaporated to dryness
P y . Example 55
(4R,9aR)-7-Fluoro-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

A solution 0f 0.138 g (4R,9aR:})-7—ﬂuoro-4—methyl-3,4,9,9a—tetrahydro—1H-2,4a,5—triaza-
fluorene-2-carboxylic acid tet-butyl ester in 1.5 mL trifluoroacetic acid was kept at room
temperature for 1h. The solvent was evaporated and the residue was purified by
chromatography on silica gel with dichloromethane : methanol : sat. ammonia (9:1:0.1)
to yield 0.070g (4R,9aR)-7-fluoro-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene
as slightly yellow oil.

ISP-MS: m/e = 208.4 ([M+H"])



then purified by chromatography on silica gel wth
heptane : ethyl acetate (2 : 1) to yield a slightly

woebdsmoosabl which solidified on standing to yi eCW/EP2004/006612

0.852g [4R, 9aR]-7-fl uoro- 4-

met hyl - 3, 4, 9, 9a~t et r ahydro- | H-203a, 5-tri aza-f| uorene- 2
-carboxyllc acid tert-butyl este 94% th) slightly

yel l ow crystals; mp.: 56. 6%@—."‘—2&@.— i)

(4R 9aR) - 7- Fl uor o- 6-fornyl - 4-net hyl -3, 4, 9, 9a-t et r ahydr
0(4|R|;9a2,) 4%}%6@@@1{ Q%£a992-heﬁﬁ{ya@@cyl4ac5 @k4fluoren-6-yl)-
ter ester an

(I&‘Pé ’é 7f|uoro8forrry|-4 nmet hyl - 3, 4, 9, 9at et rahydro

- - IH2,4a,5-triaza '-fiuorene-2-carboxylic acid
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30

t&@@luﬂuh ¥t 0.050 £ (4R 9a58 - B-Alibid-6hydfox2mByl-g-methyl-3,4,9,9a-tetrahydro-

R -7-fl 4-
R b oh e b S S LA B befdRaciain
i &loﬁﬁlefﬁzastk@bmIi*@orattemﬁ&@tu&oaﬁoraﬁdﬁ aTh8 s&Qerﬂfiwas efapdrated and the

|
oiFaug Bt Hihery G B BB GP A S ST HOR aihgag methanol
f Qkd. Ahmidiia (T 01 I(hE) tfoeﬁélﬂ t)Jomg VARSI (7S Bhistot Dnetad-1,2,3,4,9,9a-

ok o a8 0 SR PEARER B  ut ar

was added 100nL of a. 10% citric acid solution in

VESPENS: thire= pisdse$Maei @) separ at ed and the organi c phase

was evaporated to dryness and purified by

chromat ogr aphy on silica gel with heptane : ethyl

acetate = 2 : 1 toyield 0.585 g (4R 9aR)7-

fl uoro-6-fornyl -4-net hyl -

9,9a-tetrahydro-I1 H 2,4a,5-tri aza-fl uorene-2-carboxylic

acid tert-butyl ester as yelé oW or.ange cryst al s;

m p.:139-140C. and 0.800 g ¢( = 7- Fl uor o-

8- forrryl-4 net hyl -3,4,9,9

¢4ézt,9a£hwegclbpmpyumtsem@mwfﬂwpemwﬂ%é 120549 1% chexahydro-2,4a,5-
ertbutyl ester. ISP-Ms: me = 336.3 ([MTf +]).

gmf aelﬁ]e 6- Acetyl -7-fluoro
-4 rrethyl-3 4,9,9a-tetrahydro-1H 2 4a

5Tb risalztiof lofi GRefR) 7Z-floarchbhy icaymethyl-tenethpld 419, dedetarhydro-1H- -

( gﬁ& 8 ?ﬁgﬁ%@gﬁ—rca@x? cg%c?% yggtsb@t{yﬁ&ﬁg zﬁj 3.3 mL dimethylformamide was
9aditet gtor dmywis 0. 100-% sodhamBrydride s inml)emé 02 7esepyoRd bromide

agﬁ({j%}ﬁt%?ﬁgl%(t&g (NXL Fr‘?éc?a[t rgg Styljﬂﬁéfa{df& 'fcﬁ%h The reaction mixture was

or mam yl'acet am de. The product
waatitibhed b@Weqswyt@t ami/\ptbylwgctategnd the concentrated organic phase was

purified by chromatography on silica gel with heptane : ethyl acetate = 1: 1 to yield 0.144 g
of a slightly yellow oil which was taken up in 1.5 mL trifluoroacetic acid and kept at room
temperature for 1h. The solvent was evaporated and the residue was purified by
chromatography on silica ge}.: with dichloromethane : methanol : satd. ammonia (9:1:0.1)
to yield 0.095 g (4R,9aR)—6—.c.yclopropylmethoxymethyl—7—ﬂuoro-4—methyl—1,2,3,4,9,921—

hexahydro—2,4a,5-triaza—ﬂup{fene as a yellow orange oil.

ISP-MS: m/e = 292.4 ([M+H'])



m p. | 78-180C. k)
(4R, 9aR) - 7- Fl uor o- 6- hydr pxynet hyl - 4- net hyl -

W0 .26059meg4et r ahydro- | H 2, 4a, 5-tri azafl uorene-  PCT/EP2004/006612
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2-carboxylic acid tert-butyl ester To a solution of
0.58 g (4R aR)-7-fl uoro- 6- fOHTy]r Oy nmet hyl - 3, 4

9, 9a-tetrahydro-| H

2,4a,5-triaza-fl uorene- 2-car@@%ﬂl?—@8 acid tert-butyl
ester in 10 nL tetrahydrofuran was added 0.038 g

I i(ﬂRi%R]) Yieiflabyecd-intkehyd gk, 3,00, 91 hetcaliyel rov@stas- tridz@dluatene-6-

r{tp de%agtur for 30 mn. The reaction m xture was

pﬁ?‘ ia]t i e Rat er and et hyl acetate. The

piase soluwtive Gfeﬂa&htge@l?&mﬂ{)tmﬂu@bgﬁ}fbrmy;bhat&eth\ﬁaS,4,9,9a—tetrahydro-1H—
e rated to dr chro t raph

o E R B e B PR Ros i at e G el O PR M dded 0.014 ¢
y@hﬁt@l}ﬁﬂ&}@qﬁaﬁiﬁngdﬁﬂrochlonde and the mixture was stlrred at amblent for 18

rﬁifnlﬁéje%ét%ge tf?ﬁy gglgx¥ge:t h%hg ucfl‘;g#bg% Pﬁgitlg& @ v"&‘ehéé Water and ethyl

t ecdtatbUlhd orgsﬂhe phase Wi tvaokedswiths 9%t dilri; actd, 0% B Bicarbonate and

ORI s Sonspriased. apauriGia PRgMomatReRgh. pn gl gl with heptane :ethyl
9 a&ﬁatb exehly 0he p2odint Wad tréadedivith @ meMerifluoroacetic acid at room temperature

i f I uar,oac
{_Q %r rs8ﬁ@p%yv?s] ﬁvgpgw‘tﬁdh%nd_ gl_er{ggﬂ% wps purified by chromatography
203 Shich ,gaavﬂe&ﬁhwﬂdsmeﬂhhhe? #hathanol : satd. ammonia (9 : 1 O 1) to yield 0.027 g

t rlLlf‘ é%)g%—%ggquglraﬁﬁ%rggéyld é:a l? gycirgrg 421b§J i azae uorene (9 carbaldehyde
( ORnRéfy)-okirhé a0y IR vElldw sblidet hyl -1, 2, 3, 4, 9, 9a- hexahydr

tiﬁwﬁiﬂ?rﬂ > SRR o 2 carbonr e g

was added N-bronosuccinimde (0.61 g). The m xture was

stirred for 2 h then 'concentrated in vacuo. The

resi due was purified by flash col umm chromat ography
®2; isohexane - et hyI ace]g;@ti@éggl )] to give

(%§Si?§)&:9%alﬁ3go g{) s %— ? X 9,9a- hrge(gﬁ])}gro 2,4a,5-triaza-fluoren-6-yl] -

2ettdaeb-tri aza-fl uor ene- 2 carboxylic acid tert-butyl
ester as a yeIIow oiI (0.84 g); NWR dH<400 MHz, CDCIS)

ZfZ%Q Itljz)lg 3 @5 41&496%2 7(#31_1) ﬁ%_—lf 1 &Rgby%rg%‘y emyi mé-%hyl -3,4,9,9a-

td‘ztkah I;Ho Br10A44, 2 Hlazﬁ)ﬂuOZerﬁ:'C\% Qﬁﬂggxﬂz:baécld j%rt-(bﬂtkllesber 4nd mlL dioxane
(R oty 2 o i et -2k o DS R 2 i The solvent

hma@dpm&d%;&ﬁe irestddd was eirified by chromatography on silica gel with
dichloromethane : methanol : ammonia (100 : 10 : 1) to yield 0.005 g 1-(S)-[(4R,9aR)-7-
ﬂuoro—4—methyl-1,2,3,4,9,9aahexahydro-2,4a,5—triaza—ﬂuoren—6—yl]-ethanol as a colorless

gum.

ISP-MS: m/e = 252.3 ([M+H'])

Example 60

(4R,9aR)-6-[1-(S)-Cyclopropylmethoxy-ethyl]-7-fluoro-4-methyl-1,2,3,4,9,9a-hexahydro-

2,4a,5-triaza-fluorene



di -trifluoroacetateA m xture of

(4R, 9aR) - 7- br ono- 6-f | uor onet hyl -4-net hyl -1, 2, 3, 4, 9, 9a~
woen@pee- | H 2, 4a, 5~tri aza-f | uor ene- 2- car boxpCT/ERE00d/006612

tert-butyl ester (0.050 g), trifluoroacetic acid (1

nmL) and di chl or onet hane (1-nL)'%b%‘Ieft to stand for

1h then concentrated in vacuo to give (4R

9aR) - 7- brono- 6-f | uoronet hyl -4-net hyl -1, 2, 3, 4, 9, 9a- hexa :

hyltheoednpeurft twak asbadihedrigeng dhalbsds! QACRL &t 53 Nstartin

pou fre o3 PR g fro

or.ap LI, (0.07 NVR dH (40 9.21 (
m(?ﬂ%.%%gﬁf}ﬂ(&ifo"ﬁiﬁ"@%ﬁ@%’%e%ﬁ]- -%ﬁkﬂ:3,é9é’)9-teqr4h}yda<d,lH32,4a,s-
12riaZeOflidigne-2 Zagbbxfliddcidi@rt-Butillester Qs # ghily bréhde Ol1H,
5dt, / 12.5,7 Hz), 4.16 (IH, fﬁd, /12, 5.%, %%% Hz) ,
3.30 (IH, dd, / 12,2 Hz), 3.21 (IH, d, / 12 Hz), 3.17
( I8D-M9:,mB.-0804.5 HMEH)/ 12,4 Hz), 2.89 (IH q, / 12
Hz), 2.74 (IH, ddt, / 17,5, 1.5Hz) and 1.30 (3H, d, /
7 Hz). Exanple 63
(4R 9aR) - 6- Chl oro-7-fluoro-4-nethyl -1, 2,3, 4,9, 9a- hexah
ydro- 2, 4a,5-triaza-fiuorene Jo a.saolution of 0.23 ¢
(4R,9aR)-7-fIuoro-4-nethy|-3é$¥@¥ggltetrahydro-lH-2,4a
10, 5-triazafl uorene- 2-carboxylic acid tert-butyl ester

[ ' of exanpl.es 54-61) in 5 nL tol uene was
éégféﬁ‘[ﬁ%ﬁﬁ-@%&?f@%@@ﬂt 142, 3ot 9pta-Bexaly dro vasfriazadlyoren-6-yl)-
Ofethalauhy Ol inkthyllBXinde pent ane. The m xture was stirred
at -78C for 30 min. To the resulting m xture was added
0.3 g hexachl oroet hane and the m xture was stirred at
- 18€ dopfipcithdmivas abthiidiein alnl eneesdR WhaWstia SenNe58CRarting from
3iﬁ£?ﬂ@ ghe re?%tlon~mas quenched MAtg_lowbcltrlq acid

15 3 -BrRHr ¢ pAets b mgthylshh & arteigahydao-d Bap e attearagiieprene-2-
t r : . .Sl ea
w TR ORI SheD, FONERRALRP D R; Bl B8 196 C.
fractions containing the two isoners and sone starting
material were evaporated and the residue was taken up
in 1 nL trifluoroacetic acid and kept at room
tenperature for 30 m Interfineligted (erahplemS4-6Vapor at ed and
the residue was purified by chronat ography on silica

20 G R B P TR OB o & o ar

i sonmer were coll ected evaporated and dried under high
vacuumto yield 0.016 g (4R 9aR) - 6- ,
chl oro-7-fluoro-4-nethyl -1, 2,3, 4,9, 9a- hexahydro- 2, 4a, 5

- tTBia"%éﬁftf‘olnwg@.@%@%iéﬁﬁﬂ%ir&@ﬂ%Zﬁ 2-amino-5-fluoropyridine (0.201 mol) in
200 mL dichloromethane wa$ added dropwise a solution of 28 mL pivaloyl chloride (0.201

mol) in 50 mL dichloromethane at such a rate that the temperature did not exceed 15°C |
25  (ice bath cooling). The mixture was then stirred overnight with thawing to room
temperature. To the resulting brown-black suspension was added 5 g charcoal and the
mixture was stirred at room temperature for 30 min and filtered through dicalite. The
orange- yellow mother liquor was purified by filtration over a layer of silica gel (400g) with
heptane : ethyl acetate = 4: 1, The slightly yellow product fractions were evaporated and
30 the oily residue was distilled ina kugelrohr apparatus at 100°C and 0.5 mbar. The

compound crystallized on standing at room temperature,

Yield: 33.400 g N-(S—ﬂuoro-pyridin-Z—yl)—2,2-dimethyl—propionamide as colorless crystals
(84.89%); m.p.: 33.4-35.2 °C,



gum |ISP-M5: me = 242.3 ( [M H+]) Exanple 64
(4R, 9aR) - 6- Fl uor onet hyl - 7-i odo-4-net hyl -1, 2, 3,4, 9, 9a-h

weoexelsydesas 2, 4a, 5-triaza- fluorene di-trifl uor oRCEERL@®I006612
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a sol ution of
(4R,9aR)-6~puoronEthyI-4-nethyﬂJF52,3,4,9,9a-hexahydro
-l H2,4a,5~ triaza-fluorene-2-carboxylic acid
tert-butyl ester (56°'ng) in tetrahydrofuran (2 nL) was
added N—|odosu00|n|n1de (44 mg). The m xture was

shakg-Klesro23tiddo- ﬁ}&ﬂhﬂ-Zf Wi-Cigedinpahliponpiohamide
N-|odosu00|n|n1de (22 ng) was added. The m xture was

187 G0tk ofPeg sl DERLRIERR Bk H DDy W gimethy-

r E@iblléﬂaﬁgd§ EU 1481 RHN) ‘ﬁ@§0(f mLtt@r&%@tﬁﬂl%ﬂiy@khe&l apa$°Qfwas added dropwise
S|I|cac% éf washing with nore e
Aot

TH 1L ORI s aig (A2 PHLLIB. O THBOTBS 1 EAte that the

m%rrmeaaos ol &ég fo Cexacgelchc:j %b% @E@{i@ ?ﬂfc%g(eta SB@%nﬁﬁgg F Cl)l;unl. Wﬁ“he mixture was

t RERe£ANSEN foaBE thih T/ BRYEslT 1gh@ blthwesuspensioul wisiaélded dropwise a

by reverse phase preparative Pal
G BuGomnh B godmenivisd) 0D inrise BNl istrahidvo et oes it gt the

R U TSR 5 . g

tﬁeﬂ sﬁpre?"ap -73B€ Por A0 Y0 TRE Ramgh "s@sp@ﬁm&h ﬂfas leiel?ﬂa/ 1T(DP/JI§od1um
to give (4R 9aR)-6- quoronethy? 7-1 od

mitibsulfate, szhmom i9 waser 1800amh cne. the phasss W?neé%mqe@o‘%%gamc phase

d Ef’d%){"lﬁl{l?z H%%gacoﬁfg%gugén Bf yo%htl!ggl%i%b\hlfa(til% ME;, 104¢Risdacid soluion in

( Weter 61 10% sodiktm) blcgbgga‘c@ p(plutlgp B wyter gn 171‘1{1(;, rleg ng n§§gnes1um
4 Lih%até_é d?ciﬁtzli%i{'uﬁéi ’as atofgva%%.uﬁl:]@lermy cr?stélﬁsa&lloh',ocgurred The

1zohc11_w5s delpct by fiftrat{qrrandgyashed wh Czdpiz?iaaﬁan algﬁnegnt? constant
%&Z Hz); mzM + 348 (M+l ). Exanple 65

(X“ﬁ 4R) - 6- | uor onet hyl - 7- et hoxynet hyl - 4- net hyl -1, 2, 3,

4,9, 9a- hexahydr o- 2, 4a, 5- trlazaflgore
d,Y_1¢1¢1|4f3)LﬁQ(g(§g%étI\hﬁ%ﬂuoro 3-iodo-pyridin-2 yﬁ 2,2-dimethyl-propionamide as

R 9a f|uo J 7-fornyl-4-methyl -1, 2,3,4,9,9a .
?%Fg i%% A

rlazafluorene-

¢) 5-Fluoro-3-iodo-pyridin-2-ylamine

A mixture of 43.00 g (0.133 mol) N-(5-fluoro-3-iodo-pyridin-2-y1)-2,2-dimethyl-
propionamide in 400 mL 2N sulfuric acid was heated to reflux for 1.5h. The reaction
mixture was cooled to room temperature and extracted with dichloromethane. The
aqueous phase was mixed with dichloromethane and the pH was adjusted to 12 b)lf
addition of 25% aqueous sodium hydroxide. The phases were separated and the organic
phase was washed with half-concentrated brine, dried with magnesium sulfate and

evaporated to dryness.

Yield: 31.3 g 5-fluoro-3-iodo-pyridin-2-ylamine as white crystals (98% th); m.p.: 75.7-
77.5°C.



2-carboxylic acid tert-butyl ester To a stirred
solution of n-butyl lithium/ hexanes (2.5M 0.44 nl)

wonoavopodset r ahydr of uran (15 nL) at - 78 0C undeCTIiEReI0AD06612
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at nosphere was added dropW| se a solution of
(4R 9aR) - 7- 113

.uor.o th | - 9, 9a- hexahydr o- |
H-d %5(11’191?%11 ge f’-ﬂ %ﬂ%t Pr@aﬂ%—@;lwﬂqscya@ﬂwl]raﬂnmm:ﬂwpyrrolo 2,3-
eb]pamdﬁ& 40 g) in dry tetrahydrofuran (5 nmL). The

t t d for 45 m nutes then dineth
B soeiry ofed af e b aciptoTReidi s i) 8y ) in 5 mi

f chh%rgﬁg{lﬁné I'L‘Tf rb°¥’36wg? %dggd rd?(%(lf]%g TR Alr! ugr?ﬂuoggacetlc acid anhydride

stirred for a turther our's e X
p &0t G083 rvend). Bﬁtewemumq«woahsredmmnbmneﬁtﬂewuﬁefoﬁ 30uhin0IThe reaction

\(/\/aﬁgxﬁgésw%gﬁ(r SE{M r N e(fld{kdrr |ng}1ﬂ)m( glﬁé)g% gﬂﬁi’ Hffg%@/%mk titrisol); the

f prgapicarhaanae mdmdtwmh 0% mqueassusndidinebicabotiie awdbrine, dried over

Pg%gé{:(sglﬂg bs}ﬁlfﬁt haciPi éjt g%gcp (tﬁ'% ‘gr %g h}%l%l %%Bﬂggroacetate as a white

( arRstoBiRy s6lid (275 mg) 'A mixture of 0. 004g copper iodide (O 00002 mol) and 0.007g

bR I M B ek o RS AR Sl Stamine was
t bmtecbwlyﬂmesméqr af EhrOBO 3¢ min NIVR ﬁkﬁl(uflgﬁelwsohﬁw s cooled to room
1%11%7&4{&@ xgiiz the 1t % }%%:Y%{e'_fr&%l roaﬂe gd 9?628@ méth)qlspomp 2-ynyloxy-
( (14, 2@1methy3—@r(@yﬂ-]—51h)l¢ (403 ndH, Wa‘s) addBd ab o(ltd-hnd’r)leatmg under reflux

n*v}ss i(grliglu(:g Eor 4})1 l@}f‘géfﬁf‘?c}@ﬁ mg:%ur wils I_‘g(ﬁtlone%abe@ween 10% aqueous
(dRiQadR) -a6dfdthyd rayﬂtntehgdd» hehyrgamix piesehyhs guiiBéds) chyoznaography on

, ; X dro

éhiga %?t riﬁ]aféll !é'{r’feacitag T hox i gyitallisation fpm spethanol to yield

e8igrg To chmthyi I(Ia?d ZStﬂlrrLdth}dJ(proﬁyl) -silanyloxymethyl]-5-fluoro-1H-pyrrolo[2,3-

4R9 | uor o thyI 7-fornyl -4-methyl -1,2,3,4,9,9a
3536&8“4 i sTyA%Rl SS“%RI%@%SWIU& ene- 2- car boxyl i ¢ aci d

tert butyl ester (0.080 g) in ethanol (2 nL) was added

sodi um borohydride (9 ng). The m xture was stirred for

utes the rtitioned between water (10 _ni) and
d‘(F))dgll)R %@Yf? blAttyimetnd-psppjhpilanykeyemethal - ﬁlvﬂw@dpyrrolo[z 3-
Wh Bir- 81} NamifRIAest BB eddate, filtered and
co%ggntrg?edﬂbgﬂggcuo lT he resi dﬁ vvars purified by

C Io %)s? uflglg 8?@&?% Za[%lmetlhsf g 1,2 Itrslr%gﬁlx?g?oﬁyl)eglﬂlnlyloggrgét y1]-5-fluoro-
lo @ 3f—H> l;b@fl@fﬂ%t{mbb} MQTSQRSE ﬂﬁhé’(}i Ifékmamide was added 0.048
ns?otg?\{lg 'h%i]&‘;lﬁ $5C/6 3&9@ (41 @iﬁh%% 9pd r@:rxture vgars Isgrzrgd gtl r%glrnetrcl,mperature
for 15 min. To the slightly yellow solution was added 0.286g (S)-5-methyl-2,2-dioxo-
2[1,2,3] oxathiazolidine-3-¢arboxylic acid tert-butyl ester (0.0012 mol) and the mixture
was stirred at room temperagfure for 18 h. The mixture was diluted with ethyl acetate and
10% aqueous citric acid. Thé phases were separated and the organic phase was washed
with sodium bicarbonate and brine, dried over magnesium sulfate, concentrated and
purified by chromatographv on silica gel with heptane : ethyl acetate = 3 : 1 to yield 0.426g
R-(2-{2-[dimethyl-(1,1,2~ tnmethyl propyl)-silanyloxymethyl]-5-fluoro-pyrrolo[2,3-
b]pyridin—l—yl}-propyl)—cdrbamic acid tert-butyl ester (91%) as colorless gum.

Dy

ISP-MS: m/e = 466.5 ([M+H™])



as a white solid (0.054 g); NVR dH (400 MHz, CDd 3)
7.26 (IH, s), 5.48 (IH, dd, / 12, 10.5 Hz), 5.36 (IH,

wddoos/ooddy 10,5 Hz), 4.60 (2H, d, / 2 Hz), 4.3PC{IEPF2004/006612
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m, 4.19 (IH m, 3.99 (IH tdd, / 11.5, 6, 4 Hz),
3,87 (IH, ), 3.04 (IH, ddd, /- 116- 8.5, 4Hz) 2. 98

g_bzlgi—%@ %g“)org&dg@r%r%§p§l H}rgro\}o [g%sb];%’lgl?n “yl)- proplfﬁ—carbamlc acid
(&R-Q@@es&ﬂ:l uor onet.hyl - 7- et hoxynet hyl - 4-nmet hyl -1, 2, 3,
4,9, 9a- hexahydro-2, 4a,5- triaza-fluorene

d|-tr|flu S f

(st SR AT 6T Bl xRS bl o mererap s eiapyiopypetnt)-5-
ﬂu&o%ﬁﬁﬂ@[myﬂbﬁyyndm 1-yl}-propyl)-carbamic acid tert-butyl ester and 0.42g

| H 2 44, 5- trla ren 2 car

e%q)g}ontlgn@??n 3 11} lfQ m?t (}]')Waf BF%%#od'gﬁt\}ip%gflv&e reXctlon mixture
a@d@ﬂarﬁﬁdhé&%dﬁw%ﬂ Wetef zﬁQ%th‘ﬂ 20835, 'Ql)e orfheic phxieLWa‘s waglsed with brine
r 25 mnutes, then iodoet

ha
S IR ared e g I S xR S0 SR g it bY Rromatography
paﬁ bilitd ol edthideprmen cdglieetise S 0di uneloycrtoyixhd 6.a8tpkd2&5-fluoro-2-

hrenehESe e B el S PR e Eoentin heid 1%y ester as

\A@@oﬂ@gglgﬁme((%%y reverse phase preparative HPLC (Prep
Nova- Pak HR C18 6 mm 60 A 30 mm x 300 nmm col um, WV
detection at 254 nm nobile phase 95 : 5 met hano

nium acetate , gradient 50%

n@$%§ﬁ5Fﬂ %%%gﬁkgﬁigilo nmn then 100% nethanol to 13
rnin, 20 nL/n1n) to'give a pale yellowoil (0.013 g).
Tg)e (Bb-|7 Flasrodi-ssahyledd-dihydrahHe?, énbitHanefluqrenerljcadhodylic acid tert-
h g@roacetlc acid (1 nm) and left to stand for 1 h.

ure was concentrated in vacuo to give
(4, ﬁa@)utﬁm‘ |oﬂ(5r4)lge(R1)y[2—(].’>«ﬂuoro -2-hydroxymethyl-pyrrolo[2,3-b]pyridin-1-yl)-
ethox nmet.h t.hyl e 4 t
RO R ST Pt o2 Tl AR ecRadte o {ddded 7.40. 5
( thaD2thegd diokidR antid the GOxtvkz waONVBERH B ro@nitempetdtunajfor 1h. Another 7.40

8 76 n(t(gfa.ﬂése %OXI; \?_Igs gc!fgdg%blzt d h‘é}gtélég?ilﬁgtl eéf éc]ro?é‘) teﬁ?egature for 4h.
HZ‘}le sdl1d4;6ve(ré H;m@xted/by]riltr&lon?owkdz Hjcalte3Th¢ ﬁ}eltheui 11q1102w&&9vaporated and
4..13 [12. .6 5

ureine i e 30 290 brqplednd &) o mb glgfPded and 1062 ¢
( bddium) t,rlaBetG)be(ot(bhydml)dp wais 88d4d. H,n mpﬂahtahzt)l;ls @s eYolatien took place and
? ttl}e/7r%16p§)51re %{5 %p 6‘6"3 %5“@0’ ':the mlxture V?Jasa%gregi aJ€ am(blent temperature for

( 45171 MheQE'ﬁtl‘éﬁrrﬁﬁﬁh@Was Gdded st ROXYABE AYinadkedBhONolhtich took place.

9, 9a- hexahydr o- 2, 4a, 5-
he mixture was stlr)éed at room temperature for 15 min. The phases were separated and

the organic phase was evapmated to dryness and purified by chromatography on silica gel
with heptane : ethyl acetate = - 1 : 1 as eluent to yield a slightly yellow oil which crystallized
on standing to yield 3.80 g (R) 7-fluoro-4-methyl-3,4-dihydro-1H-2,4a,5-triaza-fluorene-

2-carboxylic acid tert—butyi §§ter as slightly yellow crystals; m.p.: 85-87°C.

h) (4R,9aR)-7-F1u(p:;;o-4—methyl-3,4,9,9a—tetrahydro—1H~2,4a,5—triaza—ﬂuorene—2—
carboxylic acid tert-butyl ester

To a solution of 0.907 g (R)¥E7—ﬂuoro-4~methy1—3 4-dihydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester (0.0030 mol) in 12 mL of glacial acetic acid was added in 2

portions 0.936 g sodium cyanoborohydrlde (0.015 mol) with cooling. The mixture was



triaza-fluorene di-hydrochloride To a sol ution of
(4R, 9aR) - 7-1 5ronp- 6- f | uor onet hyl - 4-net hyl -1, 2, 3, 4,9, 9a

woheosalogsdpo ;- |H 2,4a,5-triaza-fl uorene- 2- capoosmpkioa/006612
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acid tert-butyl ester (0.050 g) in dinethoxyethane (2
m.) was added tetraki's(triphenylphosphi ne)pall adi un(0)
(14 ng). The mxture:was |left to stand for 5 m

t
t then stiigerbdfsnbienfi tampezatuse fait2d. She salvesh W@@ewrai%i nedzﬁha residue
%a%gm&yeghﬁfw&eg%a@&‘ Qd @t'eg t(( QHQL%81 1By é@ﬁﬁtﬁ‘orﬁ@%eo&h@dlum

m xt'ure was heat ed m nut es under

nhycir@wm@lmtncvlamnétdl@ﬁoqomﬁh@@&wrgwm BBREMETSEIP b Lo dryness
Tﬁﬁg ﬁlﬂgi‘ﬁeﬁ By &ﬁ%n&%graéﬂg%ﬁﬁhl&%‘ew&@mh iteid QORENNRE2 : 1) to yield a

and’ sat ur ated queous sodi um Wdro

Csilgb’g}mmll@wg@l which golgdiflechen standing teyigld i 28 g%Pal\%\}ag fluoro-4-
Cﬁﬁ'@ﬁl?pg El@tﬁdtetrghycﬁ's UG- 38 - trri%%d ﬁH@reﬂ@fQ Ribdxylie gc13¥ert—butyl ester

reve hase preparative HPLC (Prep Nova- Pak HR C18
nm&OthAslwlﬂmﬂo@G@smmmﬁﬁ SW(blet ection at 254 nm
nobi | e phase 95 : 5 nethanol : water and 10 nmol

anmoni um acetate , gradient 50% nethanol to 100% O to

1965@{ Ba%)h? %(l_)tvilsqg O %3%28‘5?}1& 31213)%@‘1 Qetr%%g%/lﬁ d)ls 2 rlaza-ﬂuorene -2-

i d:arUa)xyht acid tet-hat e:dr and) (4B;9dR)-7 i fiuonoBoteceyl-4- na@:hﬂ -34,9,%~
n%‘e)(rah c{] ]{H gt | r5etr}/é@§ ﬂlug)tf%l fca%%ﬁq 2185 té(lj,rx IBQ

conceh n vacuo |ss
di chl oromet hane (2 rlL); the resultant solutlon mas
washed wi th aqueous ammoni a sol uti on, concentr ated

N
vEeaeolation pi2. 883 E&%%H)ewﬂgw ﬁrﬁ’éﬁ‘i@’lﬁr pardeirahydppilB-2,4a,5-triaza-

E)@l%‘%{l%lgvﬁ%{-}%mg{ly B, hE ﬁ/g]%s qr én m emgb%ng’ Qg %%’43 %F{Hed 8.72 mL

et £k, BBM $Hlution bf suinmnyllithaeeinadyelohexgnadiverito B2 he orange
nmet hanol to 100% 0 to 10 mn then 100% net hanol  to 13

mitugEgwaststipred et —HHE fpead mie Ledbe a?sggmgw&aowo ution was added 1.00
Lgcﬂg)g y&grrﬁm\qde ané tHL?mxtEpeerasCs e { rﬁ"%‘%of 1'5'%244 Phe reaction .

g_ﬂl?éta?eq)fasggﬁk% gg@;ﬁ@tdﬂ| 1;)7(2 ﬁtr[sﬁaa{chii)@;ﬂzmhﬂnﬁigv;ﬂemﬁhhyhases were

i B e e 4 SAPIat0 Comssingh Puriid Ui

7%59 s»211|1_|&)g§9wﬁﬁ héptahe f@thylgcétZte(:J H, 1 19 yield 0385 g (4R,9aR)7-
t
dflusol@ %forz“

4FE1fthyl33é119 éa‘ ﬁtrahmrollg 5% SFH azé élueyéen(elz'_‘carboxyhc acid
dgaﬁ éu‘%ﬁes&&%g?l??ow—é ;?%e Qlly’s'{alsni)n IR 43@44(6"'(1"&1&!1):806 g%@R 9aR)-7-Fluoro-

rer foan@st-fiedhyl-¢,4.9, 921—1@ttai1ydr0211=l'2 {abﬁ-{trla@g ﬂuprqpye 2—4a@o1q§9c acid tert-
aBdtyg. estde (3H,

ISP-MS: m/e = 336.3 ((M+H")).

j) [4R,9aR]-6-Acetyl-7-fluoro -4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl ester

In the same manner as above was prepared (4R,9aR)-6-acetyl-7-fluoro-4-methyl-3,4,9,9a-
tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester by substituting
dimethylformamide with dirnethylacetamide. The product was obtained as yellow crystals;

m.p.178-180°C.



d, / 7 H). , .; ; Exanple 67
(4R, 9aR) - 7- Brono- 6- et hanfi s

wolb@pis4d- net hyl -1, 2, 3, 4, 9, 9a- hexahydr o- | H 2, 2aTAPR004806612
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zaf | uor ene
(4R, 9aR) - 6- Et hyl sul f anyl - 4- met iY9:3, 4, 9, 9a- t et r ahydr o-

| H -tri -1l - 2- | i [ .
R s S ShEa s SRERTY b B g
| fludiexanesrboltylfe 4td ted:-Butiiestey i n tetrahydrofuran, (5

m.) was stirred at -78C for 5 nin. under an argon
at nosphere. A m xture of (4R 9aR)- ‘

~bronmn:-.4- | - AT ; - - -1H-
UL p S BT8R Gard P Ryiarq ffarmyl 4 ethyly3 49 oa-tetsahydro- 11
t B4, butiyda-fbstrene-2-QatbogylidackUtertatmityl dster irel@ wiffytairdlfydrefigran was
(5 s .added drapw se, he 4t
53 00N LD 0 R AR s 0
t miss tThe redction HAQUrowaSpartition¢dimtwernhwyidtedarslidthyldeetgi®, Tlee phases

nm., 1.08 | added. T ' &1 ]
e SR 9Ll T gl e bl
t érpenaigrphyonsilica ghl wilihertartel: athyl avaate adioeldtogned 0468g (4R,9aR)-

L xture oured.gnto.an,i u rtri
b e PO B QB2 S FES b flforene
eVAPSAL 86 d YOSty SHUCAT I WIS tiysaBNE. f.1a -93°adle

mat eri'al was purified by reverse phase preparative

HPLC (Prep Nova-Pak HR O 8 6 mMm 60 A 30 mm x 300 nm

col um, UVdetection at- 254 nm nobile phase 95 : 5

met hanol : water and 10 mmol ammoni um acetate |,

gradi ent 50 nmet hanol to 100%x@nipledd m n then 100%

met hanol to 13 nmin, .20 nm./nin) to give the title

c ound (0.071 g, 53%.yield el low oil; :
U0 35brmno enflkgro e bR 1 2060 S Rt - tiaze-
[ ABoeNe @ riflutad&ketatelO nMmol  anmoni um acetate] 220 nm
XTERRA2.0 niL/mn) 6.21 mn. (4R 9aR)-

7- Brono- 6- et hanesul fanyl - 4-net hyl -1, 2, 3, 4, 9, 9a- hexahyd
ro-lH 2,4a,5- triaza-fluorene-2-carboxylic acid

t ert - BiR,94R) €5 Beomd - Bucromethiybr-wethyl R26a43,92-hexahydro-1H-2,4a,5-
6: et hapesul fanyi - |1 9, 9a- hexahydro-1 H 2,

45,1359" upf%lfaff%bgﬁé@%@tggr l%g})?/éftl%{: acid tert-butyl

ester (10 ng) in tetrahydrofuran (1 nL) wasadded a

sol ut Ton stfrefstintion ofieR, 9aRyi cBuemnetingid-methyl-1,2,3,4,9,92-hexahydro-

SHOD S AR, 2 Tl L 56 388 Db ckcrotun

and.)wats edded N-bromosucéinimide (0.61 g). The mixture was stirred for 2 h then
concentrated in vacuo. The residue was purified by flash column chromatography [SiO»;
isohexane — ethyl acetate (4:ff)] to give (4R,9aR)-7-bromo-6-fluoromethyl-4-methyl-
1,2,3,4,9,9a-hexahydro-1H-2y4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester as a
yellow oil (0.84 g); NMR 85 (400 MHz, CDCls) 7.29 (1H, s), 5.45 (1H, t,] 11 Hz), 5.33
(1H, t, ] 11 Hz), 4.35 (1H, m), 4.22 (1H, m), 4.00 (2H, m), 3.85 (1H, m), 3.04 (2H, m),
2.60 (2H, m), 1.48 (9H, s) and 1.23 (3H, d, ] 7 Hz); m/z M™ 400, 402, 403 (M+1).

(4R,9aR)-7-Bromo-6-fluoromethyl-4-methyl- 1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-~

fluorene c’li—triﬂuoroacetate|



(2 m.). The organic |layer was filtered through a PTFE
frit; the filtrate was concentrated i n vacuo. The

woesistoesswas purified by reverse phase prepar aPCYEPRHBULE6612
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(Prep Nova-Pak HR CI8 6 nm 60 0 mm x 30Qmm col um,
UV detection at 254 nm nobil e phase 95 : 5 net hanol

tate i ent |
i Rl e L B0 2 SR I RSB 4B BT S pesplvdro- 1H-
nﬂr%,a,SZ@IaziﬂnDn)le{Qecagﬁ)wh(: 4] daRpuffd bata@r(0:060 g), trifluoroacetic acid (1
t methyl~l . 2,3, 4 .
o MR gttt S B e 1 stangdpuh b Shenesgatgatpein vacuo to
a(glvd ME,QilR)BIZI{bybmeSft finor@snethyj-al-etkiybil J2, 3@149 Ba-lhig))a,hyﬂM?Z dhkj5-triaza-
3) 7.18 (IH, 29 (1 H_tdd
ugreng cgo%ate s a_rpgorepgq 011140 07§Hg§,é\'l' Q/I‘;;) MBHBQDCE) 9.21
( |(1'H rﬂ?% (111-1 egH; 6@1?1]5117d J1 h?z 5. WHH %doﬁli 1b|5 Pﬂ); 5.27 (1H, dd, J 12,
IR WL i @)H adigaT) 553 T SO0KGH, dd, ] 12,2
amﬁ) 13 213(1@@]9'3}1&) (3 }'7'2{1H m> Ms‘l@@i d@%Qz Mtiz) 2 89 1H q9] 12 Hz),

- 6- et hanesu

R) -
azﬂé%éﬂy@@bl 17H521 iﬁ%ﬂn@ﬂﬁﬁi%ﬁf‘i&?ﬂéﬁe A soI ut| on of
(4R 9aR) -
6- et hanesul f anyl - 4- rret hyl -1, 2,3, 4,9, 9a- hexahydr o-1 H 2,
4a, 5- triaza-fl uorene-2-car boxyl ic acid tert-butyl

ester in dichloronmethane (1 gx_La) qnd trifluoroacetic
acid (1 nmL) was shaken for I concentrated in
vacuo. The residue was dissolved in nethanol (1>nl)

aR ,barR)de Chidroo7 - toicof-net bR AN & 4 OlatiiexaliwleK-224a, 5L triza-fluorene

The col um was washed with nmethanol (5 nli) then with
met hanol i ¢ anmoni a solution (7N, 5 nL). The ammoni a
wad'shi sohsionsrf®.28@n BB aRat & duor-4-acaloylt 394,809 ¢etrahydro-1H-2,4a,5-triaza-
( oL i
?ﬁﬁg&gf Zaﬁ }gélﬁ ?1d tert- bh}tyl est%r (ﬂntlerraedéatﬁh of gxanﬁgles ?}4 81) in 5 mL

- telponeswasmdeed élzcawaewé réhe 1aflsmb o sovh-3d¥LIsoltio ofrirp utylhthlum in -
NiVEn 1 bk, (PHe Qnibdtire w%r@éd aﬁ Q@C(ﬂ)f'BO ﬁﬁm b B2 résuttingbhixture was added
4 24 (IH, é

leqXthl%eth/aye g0 gxe@yturg w58 st(rlrff_ql at 8 ifog gO ETPP' an{ﬂhen allowed
J tdﬂlaHZt):) 0° (2 oSﬁ dal3BlmiadThé dctich xlvﬁs) queilcl*ﬂeﬁl Widt1 0% citdiclacid and the -
( E?Egaglgc% ﬁ_g'aré{erc)lragd aeg % a5 an r%m?ﬁ Pu]ilﬁeéi boy cilr(ématography
ganpsdica g;ldmth haptaned atisy aqetaaq b | ll)o'.FleﬂeIdect fractions containing the two
9aBhiets gfﬁf %ﬁ‘% _s@arﬁhg Bi/alt(,sr}gl (N@fkyéva}?'?rﬁte% and the residue was taken up in 1 mL

Qa-tetr 4a 5-triaza-fluorene-2-
trlﬂuoroace ic acid and kept at room temperature for 30 min. The solvent was evaporated

and the residue was purified by chromatography on silica gel with dichloromethane :
methanol : ammonia (9 : 1; 0.1). The product fractions containing the more polar isomer
were collected evaporated and dried under high vacuum to yield 0.016 g (4R,9aR)-6-
chloro—7-ﬂuoro—4-methyl-él»;2',3,4,9,9a—hexahydro—2,4a,5—triaza—ﬂuorene as light brown

gum.

ISP-MS: m/e = 242.3 ([M+H™'])

Example 64
(4R,9aR)-6-Fluoromethyl-7-iodo-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene

di-trifluoroacetate



carboxylic acid tert-butyl ester This was prepared
according to the nethod described for Exanple 67using
wO02R)s2a6849 6- PCT/EP2004/006612
br ono- 4- et hyl - 3, 4, 9, 9a- tet-ra%gro | H 2, 4a, 5-tri aza-f
Iuorene 2- carboxyllc acid tert ester and propyl

e

( frﬁ}%l{flnloﬂﬁ%igtaﬁbwht aﬁlﬁﬁeﬁ—bhile;d}dster {&&treg), in 1@ rahydtofuran (2 mL) was

( g{%’e@ &E)IO ng%cg 1ge é&o p@ln ade 11xturfz g\ligkiéat@ﬁrq %or62431 tél% A 5urther
9peﬂ(;tmmajfwnbaﬂdsthcmmndé(2f2 rm@z«m‘sladdeda rEhe rﬁmtmebwyhal@n for 24 h then
acid tert t

s CofeshRited dalane " The Fesichus aves fissplysd in ol Agstate (3. The resuling
lehﬁmWyﬂﬁlmerhcﬂ-klﬁod@ opid ofzdakl(lg), e\nlehlng Wit looreydthyd acetate (5 mL).

gﬁ"hg ghgarg%}/v?sg cerﬁSt ec{ m\fac‘lg rﬁgearr;:gl ue %v%n dl(s HRreddh Riti&loromethane (2

9nflgahd xaﬂgrcdba)cdubl-aadz(a i)t leftaa stafill Gor leln hefriOnpaptragaddn vacuo. The
N- br onmosucci

(5.3 accor di th h
dEsidue ey P&H@%WLY Bk RABE ng?&f@?f@t’fafeﬁfgéf gpgggség g{%ms 6 pm 60

10 ?Abfochfiﬁx )9360 I(’lﬁl &lﬁ@ﬁu UNM(@ItéEI%ﬁ QQQJ'LLMTB; m@glg Phasd 938 methanol :

( wRiter ﬁ?d 1@ nggol(qrqqnowiﬁm acetpge (gpﬁleat 503/? p&e’tiang)’l tul O@?/cHO to 10 min
1887/0 &Et‘ﬂanglC{o 15 n%ﬁ ) m@/rﬁmgk% glvg 0} 9§R)}'l6 -fRibrordethfl-7-iodo-4~

7 Hz
1 mpgh;(lg@ 3 §)9;9a1hegghy(dgcp¢2 5/-t;t1a[zg_rflug};?@e Ih-@gﬂlfcggace(ta?te as ayyellow oil (13

WE@M@}*@‘% %@gﬁé f’%nylm)zlg 92 (W - 73,1 gl T 1 i),

15 9@:30e byl 5 $EF(ZLHa1p§-s) Hi2aH, oy €06 ( 1H m) 3.29 (lH m), 3.19 (1H, d, ]

( 0 panes 4.9

o4 e ey 303 DR A PR A Rt 2 Sy e 17, s 1)
f aadnl (34 R3QaR)J-77Hb) PITONE- @8 Geiriesul f anyl - 4- met hyI

1, 2, 3, 4,9, 9ahexahydro- | H 2,4a,5-triaza .
-fluorene-2-carboxylic acid tert-butyl ester (4.2 np)

and trifluoroacetic acid (1 nL) according to the

nmet hod descri bed above for Exanple 67to give the

product as a brown oil (2.4 Bxpmplal®R dH (400 MHz,

CDA 3) 7.25 (IH s), 4.50 (IH, , 4.22 (IH, tddx/

m
20 1%%# 9?§) 6? g)é&%%t'hyl% %81] gchiﬂeth‘}p'l n‘lgtﬂ@l -1,3; 351 9’5@) heﬁh}@ro 2 4a,5 triaza-

Hibxor@e@iﬁrt(lﬂuprod@@atef 16, 6, 1 Hz), 1. 73 (2H q, J7

(4R,9aR)—6—ﬂuoromethyl—7—'formyl—4—methyl—1,2,3,4,9,9a—hexahydro—1H~2,4a,5-triaza—
fluorene-2-carboxylic acid tert-butyl ester

25 To a stirred solution of n-butyl lithium / hexanes (2.5M, 0.44 mL) in dry tetrahydrofuran
(15 mL) at —78 °C under ineft atmosphere was added dropwise a solution of (4R,9aR)-7-
bromo—6-ﬂuoromethyl—4—méthyl-1,2,3,4,9,9a—hexahydro-1H—2,4a,S-triaza—ﬂuorene—Z—
carboxylic acid tert-butyl ester (0.40 g) in dry tetrahydrofuran (5 mL). The mixture was
stirred for 45 minutes then "dimethyl formamide (0.78 mL) was added. The mixture was

30  stirred for 2 hours then warmed to room temperature and stirred for a further 2 hours.
The mixture was partitioned between aqueous ammonium chloride solution (30 mL) and
ethyl acetate (50 mL). The organic phase was washed (water, brine), dried (magnesium

sulfate), filtered and concentrated in vacuo. The residue was purified by flash column



Hz), 1.45 (3H, d, J7.5 Hz) and 1.04 (3H, t, / 7
Hz) . Exanpl e 69

wW02R)5886849 6- (| (RS) - Et hanol ) - 7-i odo- 4- net hyl - | , BCB/E22@4906612
a- hexahydro- 2, 4a, 5-tri azaf | uorene (4R 9aR) -
6- (1 (RS) - Et hanol ) - i odo- 4- met hyl119 -2, 3. 4, 9, 9a- hexahydr o
-lH2,4a,5- triaza-fl uorene-2- carboxgll

{ SroBlERDTd St ohereat 1 MhEdcsaIUd o &b aﬁmg@ysp%R 9aR)-6-
%L%@H%tfﬁflﬁ%mﬁjyl'i vn?etl%ll“i ?3 93; DA AE6-1lH 4o 48 iaza-fluorene-2-

triaza-tl'uorene-2-car boxy i’cacid tert - but 1 ester
( darbBoxylic acid dery-bued lehy(drO(Bﬂ g); ANMR30: (H0) Metz, cmsa)om 07 (1H,d,J 1.5

R o B e in ET S S1P5A ) S0athnRad 78 f o 4.3 (13,
5 Zini),rzr Ezal(lfmrnrl])Mhzt(%lISnma@eﬁsadlﬂEhy)de 18 @1}3,1dd71,l)16.\5/a$}1a)j6é)6 (1H, m),

St P b BT B e TR BF T T oned bet ween et hyi

acetate(50 nL) and aqueous ammoni um chl ori de sol ution

(50 nL). The organic:layer was washed (water), treated
with di-tert-butyl dicarbonate (O 5¢9), left to stand

o SRR A PRI S AR TR o 1
i(ﬁ,gmga;g?m-ﬂu@thgﬁlz cada&bcaluceacécgteﬂ}butﬂdstel)] to give
o SR I SR Sttt

t hmahjzxﬂ,m;/lHé’sﬁlaér trmaéluor@afz -gArboxydic agidgyrt-bratrkester (04180 8) in
M_lflancgfteg ) ‘Z? ]aﬁd&; %’dﬁ@ofoﬁa’égg; é_gn)g) §§1D£tllll_€| wa‘ys’grr%d for 90

(#iihutey thes P@ﬁlt(dnleld bafjveed W@tl.er (1(HnL) a@d djc br@ne@lage HQ)mL) The.

S?pgglil(ci%e( g?ﬁl Wa&le;lé\f é}l lﬁzrseggmecfi av’leg a%ntgétm sﬁlfAtg fﬁlge'fkd and

15 Hedncenfratiot in 8840( Ve )emd(u&; Ra9 aRylﬁed by column chromatography [SlOz, :

L

t methyﬂ)-llt%ﬂ 4,§§adiexahydao-é,ﬂ -BAad- tg@quﬂm@]qn@—Q(qpb(gghg acid tert-butyl ester

AUGCH TR N ) e

e%fzws 3(63(1#9 dd) 7 1201616 H) e46ca@mrdofmmm A 30(11, m)at. 19(114; m), 3.99

20 SO i) Koo hEREG AR B 104 T iy LU L e SECLEL m), 2.62
acarah® 2(5”40(191L}1t qtrlé 58415 8RYS] AOGIHYR) aRi Bks BHfd, T 6.5 Hz).

solution (I mL) . The organic | ayer was washed
(water, bri ne) and concentrated in

(4R,9aR)-6-Fluoromethyl-7-ethoxymethyl-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-

triaza-fluorene di-trifluoroacetate

25 To a solution of (4R,9aR)—6-ﬂlioromethyl—7—hydroxymethy1—4-methyl-1,2,3,4,9,9a-
hexahydro-1H—Z,4a,5—triaza:ﬂuorene-2—carboxylic acid tert-butyl ester (0.027 g) in N,N-
dimethylformamide (1 mL}) ;\'ras added sodium hydride (60%, 0.0035 g). The mixture was
shaken for 25 minutes then iodoethane (0.012 mL) was added. The mixture was shaken
for 24 hours then partitioneci between aqueous sodium hydrogen carbonate solution (10

30 mL) and dichloromethane (‘1‘0 mL). The organic phase was concentrated in vacuo; the
residue was purified by reverse phase preparative HPLC (Prep Nova-Pak HR C18 6 mm 60
A 30 mm x 300 mm column, UV detection at 254 nm, mobile phase 95 : 5 methanol :



vacuo. The residue was purified by flash col um
chromat ography [ Si C*; i sohexane - ethyl acetate (9:1) -

wo2toskpssbo give (4R 9aR) - PCT/EP2004/006612
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6- (I (RS) -et hanol ) -7-} odo-4-nethyl -1, 2, 3, 4,9, 9ahexahydr

0- IH-2 4a5tr|azafluorene 2= Pboxylic acid

ter ut ester ; (400 MHz, CDCl 3) 7.44 .

ke AL 5 Py Bt 50 Mk P ol 10 i

( Bidn lml)%drm@ﬂlaﬁaﬂo IB)mmSZ@@lLHqﬁL) t%lVig pg% y(egé)'@v ofl,(0 @:lgﬁg)ls The oil was

(I_%?ﬁbol%éda }G@méfi!%}w@a»?e’él?ﬁziiei??%Tl)?\@g'ch'{luorpaqetqqud (llf.{n)zl’m apdjefpto stand for 1
( Wit The n{idifdrOKE) cdircbhtcdted mblkad @l give (AROR)46-ARb I ethyl-7-
O]eé(od' 9> % !1] %geacg‘%idf ? 3 % 9 9a-hexa£y£%a?f4ltal,'150 gr?agg—fﬁxorrgn)étdlil rtr%ﬂuoroatcetate

eu%mﬁr]@ 029 %1008 d; (b !MI'{Z, séué%g% 1931 dﬁeéﬁhy% QH, m), 7.39

ri aza-f | uorene-2-car

télthsiwt 40 (25 telr51(12)03.28 GAEL, ctﬁ ¢ BlR,dIOCﬁﬁéz)haﬁé (18, &, i1, 10.5 Hz), 4.46

DLy 11279805150 (AG & 10007, I (8308l or €59 8. 2 46 (28, 0,77
ai&w éqflﬁ)e(dﬁs dsbblh yhizhypdldtHa 6, K itz 8. 18 ZWH, 40, 1) (1HThe), 2.85 (1H,
ggﬁﬂ' G2), Qvg (18, fid 5 %ﬁzyifﬁ%gﬁ & D IRPI AR 3N 1),

ncentrated ' 1'n’ VACUO t6
(4R, 9aR) - 6- (I (RS) - ethanol) 7-10do-4-nmethyl-1,2,3,4,9,9
a- hexahydBO- 2, 4a, 5-tri azafl uorene as a clear oil
(0.011 g); NMR dH(4OO MHz, CDC 3) 7. 41 (IH t, /I 1

Hz), 4.84 (IH q, 6 Hz), : 400 (IH m,

3.08 (IH tt, J 12, 35%&)%—% q, /9, 1 Hz),

2.94 (IH, dt, 7 12, 4 Hz), 2.83 (IH, dd J 12, 5.5

HEAR,9 )e@Fl(qop:pmqthylﬂ ﬂzmleﬂl)axy}@es@l A@-inH:thjdd], 2,3, 4;969a -Hexelrydro-2,4a,5-

L ol ifefdfokacand (3H.dd, ) 8.5, 7.5 1),

( ZRagglfQ}mmn%(%&a’R)ﬂﬁmﬁ;ym -fluoromethyl-4-methyl-1,2,3,4,9,9a- hexahydro 1H-
| Q%a §=tflia9a Aaslagx 9“%195 yhe %3d Pl Eht}f@sﬁél H%F@ E% Tcmn%thoxyethane (2

nmpoun prepare n ana
( z;ﬁ% %Ryddadéﬁhmgﬁtuph@y}pypsphmeg)palladlum(O) (14 mg). The mixture was left

t043t§nc91%r belinahy ‘él'ié?xi Aq?é glésfs%dﬁlrﬁ I F%’iﬁﬁg €. gyf'i E%and 4-

ylic acid tert-b OWOI

" meflgpypgnyHogonic 2@8 (Q.038% MWFW]?)iddﬁ%/ eTheermXatreévaa}leate to 160 °C for 4
Srdrh OV Y liCloHNade Ip}rm%i/c{n' @by @o&ll dzfodﬂogﬂ{ Qgﬁ%ﬁtﬁreaq'hg mixture was

1-tert- uty ester 2-et ester I S comnmpou
ppaisicaer betwaeradichipr Qmetéxmﬁpenh) andrsebrrated hguedud podinmrhydrogen

SO R YRY fisg gl@[mgégf@qé}%ﬁﬂxglazgr \%ﬁcgﬁ%%faggﬂl JafufOtik residue

1-tert- uty ter est
was purified by reverse phase preparative HPLC (Prep Nova-Pak HR C18 6 pm 60 A 30

mm x 300 mm column, UV ;ietection at 254 nm, mobile phase 95 : 5 methanol : water and
10 mmol ammonium acetate , gradient 50% methanol to 100%, 0 to 10 min then 100%
methanol to 13 min, 20 mL/min) to give a yellow solid (0.023 g). The solid was dissolved
in dichloromethane (1 mL) and trifluoroacetic acid (1 mL). The mixture was left to stand
for 1 hour then concentrated in vacuo. The residue was dissolved in dichloromethane (2
mL); the resultant solution, was washed with aqueous ammonia solution, concentrated in
vacuo and purified by reve‘rs:e phase preparative HPLC (Prep Nova-Pak HR C18 6 pum 60 A
30 mm x 300 mm column,:UV detection at 254 nm, mobile phase 95 : 5 methanol : water
and 10 mmol ammonium écietate , gradient 50% methanol to 100%, 0 to 10 min then
100% methanol to 13 min, 20 mL/min). The residue was dissolved in HCl-dioxane (4M,
0.1 mL), then concentrated in vacuo to give (4R,9aR)-6-fluoromethyl-7-4-



internmedi ate d), sodium hydride and ethyl brom de.
Light yellow solid (68.7%. . ISP-Ms: nfe = 335.3

wO[2bskHed49 b) 5- Et hoxy- | H pyrrol o PCT/EP2004/006612
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[ 2, 3-b] pyri di ne-2-carboxylic aci ‘f' et hyl ester This
conmpound was prepared i n anal 0'33; fo Exanple 3,

| nt %r megl at f >4 gglfft g} S%WM%%%HS‘F@W%{W di-hydrochloride

zﬁ;’ellgw%mto @ﬁztg?rNMIdsﬁ (406'1\!@1%&@101%6 56>a@57d 1H, k), ght (lH m),
yeIIowsoll | SP- a
(

RP (1H.2):47625 ¢ Bhtdbfﬁcfaﬁtidﬁ@b & ﬁ%ﬂl dtné& ?pyzl ﬂé‘@hyﬂzﬂ 5Hef1d J 13,10
hHE)’s'obL(ﬁ’Mr 58! JQEzlo?‘HLPhWV(hﬁ' RS; 42243@'1—1?’%)3['3'8@ (?H' g, 333 (1H, m),

ester hi s COHEOUH

I n
G AN T, R 4P BB G &7 S h o AL Hng ok B and 137 (38,

Zd%‘ﬂ]{ ridine-2-carboxylic acid ethyl ester,
potassi’um tert-butoxi'de and (S)-5-

met hyl - 2, 2- di oxo-[ 1, 2, 3] oxat hi azol i di ne- 3-car boxylic
acid tert butyl ester. Colourless oil (59.7%. |SP-ME:
me = 392.3 ([MHIf 1}) d)

7- Et hoxy- 4- et hyl - 3,:4- di hydrﬁa&ﬂg@ﬂa
5-triaza-fluoren-1-one This conpound was prepared in

: l&%f%ﬁ@?ﬂ%ﬁ%&%@ﬂﬁ%}yﬁaﬁg a1t 1e2 l§)4 9]c &aqﬂgx(a@lcirlo:f§:2,4a,5-triéza—
- flnsmehdy! - et hyl ) - 5- et hoxy- | H pyrrol o[ 2, 3- b] pyri di ne- 2-

carboxylic acid ethyl ester. Light yellow solid
(73.0% .1SP-MS: mie = 246.3 ([MH ]) e)

( AR, 9aR @EWsﬁl‘fﬂ%ﬂWﬂneﬁmnyS didpadte@rahydrd. Ad2pkl5 trazaflibiene-2-
orene- -carb x%)ugﬁgamd tertbutyl ester This compound

WERSDRFYEp aFiddert gy to Exanple 1, internediate h)
f AQBMfioRloR ﬁXIMItﬂ lithium (1.6 M in hexanes, 0.5 mL, 0.8 mmol) in tetrahydrofuran, (5

mL) was stirred at —78°C for 5 min. under an argon atmosphere. A mixture of (4R,%9aR)-
6-bromo-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-
butyl ester (0.2 g, 0.54 mmolj in tetrahydrofuran (5 mL) was added dropwise, maintaining
the temperature below —70°C. The resultant dark red solution was left to stir at —78°C for
30 min then ethyl disulfide \'(0.13 mL, 1.08 mmol) was added. The mixture was left to stir
at ~78°C for 2 h, then left t6 warm to room temperature over 2 h. Water (1 mL) was added
and the mixture was poureé onto an isolute HM-N SPE cartridge and eluted with ethyl
acetate (10 mL). The eluentwas evaporated under reduced pressure and the crude
material was purified by re\;'eaése phase preparative HPLC (Prep Nova-Pak HR C18 6 mm
60 A 30 mm x 300 mm column, UV detection at 254 nm, mobile phase 95 : 5 methanol :
water and 10 mmol ammoﬁiﬁm acetate , gradient 50 methanol to 100% 0 to 10 min then
100% methanol to 13 min, 20 mL/min) to give the title compound (0.071 g, 53% yield) as a
pale yellow oil: m/z M 350.14 (M+1); HPLC (50% to 80% gradient [95:5 MeOH : water,
10 mmol ammonium acetaiej‘ 220 nm XTERRA 2.0 mL/min) 6.21 min.

(4R,9aR)- 7—Bromo-6“—ethanesulfanyl—4-methyl— 1,2,3,4,9,9a-hexahydro-1H-2,4a,5-

triaza-fluorene-2-carboxylic acid tert-butyl ester

To a solution of .(4R,9aR)— 6-ethanesulfanyl-4-methyl-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-
triaza-fluorene-2-carboxylic acid tert-butyl ester (10 mg) in tetrahydrofuran (1 mL) was



nmet hyl - 3, 4~di hydro- 2H 2, 4a, 5-triaza - fluoren - |-one
and |ithium al um nium hydride and protection of the

woOnes/mod4pe Wi th di -tert-butyl-di carbonat e andpd1/EP2004/006612
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(di met hyl am no) pyri di ne. Col our!lfzss oil (65.19%.
| SP-M5: me = 332.3 ([ MtH+]) f) )

Eth -4-net hyl.- 3.4,.9, 9a-1 et r ahydr 0- |
R0 O el g SO DA BT . e
esmetura'mas shadiam 6urii@ hésn parepaned bétweandichigyomethEX@(@he) and water
R),-/- et 5 . .
4- nemf%yr[ﬂg%ﬁg% d ?ﬁwla%ﬁro 3 @téreﬁéhrg%gﬂ?ﬁgEff{ it Sheslifirate wagrqggeentrated in
X Wh¢up. ddiedesidud meiﬁedﬂiyeeveancplﬁmﬁmparatwe HPLC (Prep Nova-Pak HR

I I (70. 39 | SP- MS;
ﬁ’?/@%%)or Oh}éd?g(i 1%‘?1@( %ﬁ?(la I?’llé;( S{Sﬁ@? OYI c?etectlon at 254 nm, mobile phase 95 : 5

( #tRaR - ﬂrat%r le ﬁ]\fﬁdllam?mgmﬁmgacgﬁté\ngfﬁﬂ&ﬁ%@ rgeathanol to 100% 0 to 10

4a 5- Erl aza-f uorene Thi s conpound repare

a5 19 % mshsme! to Briow, @QRﬂgm}) tg g?VﬁdAR@@RW =bromo-6-
,eﬁlaﬁesQ@faﬁ 14 ﬁl’&’lﬁ‘l-q 1343, %%e%ﬁgﬂk@%ﬁ' 3) h&'@rtﬁgﬁ ﬁu&%np 19X carboxylic

ylic acid tert buty est er brown oi
| 8FidNSt-butyd estefh 3@11@[va&}(4+@ k) NEVIREH; (aOQMIaz) CDCl) 7. 18 (1H4,t,J1

o L Hib i DAL e A8 136 (TG S, SERYATL ), 3.1 2K,

eqﬂeﬁ 3,9, 5He R BwaLnH, wgﬁz 97 @lﬂﬁrq@ld] 8.5, PA3), 995‘97 (WP, BB e1H, ddd, J

216, QYL LT P by B resnmtat 26,40

3(M+1yermedi ate e), pot assiumtert-butoxi de and
{S) 5-net hyl - 2, 2-di oxo-[ |, 2, 3] oxat hi azol i di ne- 3- car box
ylic acid tert-butyl ester. Colourless solid (75.1%.

(4R,9aR)-7-Bromo-6- ethanesulfanyl -4-methyl-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-

triaza-fluorene

A solution of (4R,9aR)- 6—etﬁanesulfanyl-él—methyl—1,2,3,4,9,9a-hexahydro-1H-2,4a,5; ~
triaza-fluorene-2-carboxylic acid tert-butyl ester in dichloromethane (1 mL) and
trifluoroacetic acid (1 mL) was shaken for 18 h then concentrated in vacuo. The residue
was dissolved in methanol {1 mL) and loaded onto an ion-exchange column (SCX-2, 1 g).
The column was washed Wlth methanol (5 mL) then with methanolic ammonia solution
(7N, 5 mL). The ammonia ‘washings were concentrated in vacuo to give (4R,9aR)-7-
bromo-6-ethanesulfanyl-4-methyl-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-triaza-fluorene as a
brown oil (1.8 mg); NMR 8(400 MHz, CDCls) 7.26 (1H, s), 4.53 (1H, m), 4.24 (1H, m),
3.22 (1H, dd, J 12, 3 Hz), 3,13, (2H, m), 3.10 (1H, dd, ] 7.5, 3 Hz), 3.08 (1H, m), 2.80 (1H, t, J
12 Hz), 2.56 (1H, dd, J16,‘l6“Hz), 1.46 (3H, d,J7Hz) and 1.37 (3H, t, J 7.5 Hz).

Example 68

(4R,9aR)-7-Bromo-6-propanesulfanyl-4-methyl-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-triaza-

fluorene



ISP-M5: me = 362.3 ([MtH+]) b) (R -4, 7-Di net hyl -3
4-di hydro-2H 2 >4a,5-triaza-fluoren-1-one This

woanpmuesdowas prepared in anal ogy to Exanpl e 3PCT/EP2004/006612
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30

intermediate k) from|-(2- tertbutoxycarbonylanlno -
| - met hyl - ethyl) 5 rrethy|-|prr%ro[2 3- b]pyrldl ne 2-¢
ar box I|c aci ester. ourless s

| @B, —4nM@thg{1 gj}'gogviﬂlfgpﬂ 31_,}1)9 9@)tet(rﬂ}yd1071?-b214,é ht%aza[ uorene-2-

Zgﬁ%éhﬁggégnygbgq@e&@ 5-triaza-fluorene This conpound

was prepared in anal ogy to Exanple 3, inter 1)
f’FIym?V@Rgtegarpd according t0 ¥he method descrlbed folr Examn?e 67 usmg 4R 9aR)- 6-

%ﬂaﬁiohzzlmé% n?l =414, DYoo - 4?14344 SJtﬁzza-ﬂddf@ﬁeem -chriR$lic acid tert-

and |ithi um al’um ni.um hydride. The
iy kosteaan ey LWRLLETY ETBOGUT ISP BT P Ehihggroduct as a pale
(erllQﬁin ng 1(:)16 %6@ (M%—tlb‘ I?Pm kSO@Q% @d% gracﬁ&{tfﬂ%‘g’ M&S?{ : water, 10

| uant . % low'solid (51.2
| @mqbgfnmﬁ@um a;_zgtgted) 229 W,pgq ]%BA 0 mL/min) 6.94 min.

(R -4,7-D nmet hyl -3, 4-di hydro-1 H 2, 4a, 5-tri aza-fl uorene
-2-carboxy|ic acid tert-butyl ester Thi s conpound was
prepared in analogy.to Exanple 3, internediate n) from

(ﬁ)&%’}lz A d}lmrn]gg g Ilzrgpgxets&lfaéléf]aélﬁlﬁgylehéﬁ 4,9,9a-hexahydro-1H-2,4a,5-triaza-

dﬂudr&ﬁé—szﬂwxylﬁjd £l Reniigl and 4-
(di met hyl am no) pyridine. , Yellow oil (71.6%. |SP-MNE:

iR RS bt PPt G Y o did BEbehb doctpgta s e

Xﬂthdr@nelazlcdrﬁoﬁ?lﬁc duid ekt B&VB&’steTmaS pfﬁpﬁﬁdlfﬁﬂnm 9pRppar ed
I(}% %Q&esglqynytl - met%nph 3 3,4,9, ba 51 algegrloa{ﬁ i‘ fla § t2a7a-fluorene (10 mg) and

dNmRbRsuczifintdl (6 Brg) ftcdrdag o the In@?t}@ocf Hesoribaeabdve fortixample 67

xyllc acid tert- butyl ester and _sodi u
clpagivsibe pradnct et brown oil (4.8 mg); NMR 6 (400 MHz, CDCl;) 7.18 (1H, t,J 1.5

Hz), 4.27 (lH, m), 4.18 (1H, m), 3.96 (1H, m), 3.90 (1H, m), 3.08 (2H, q, ] 7 Hz), 3.04
(1H, m), 2.97 (1H, dd, J 16.5, 8.5 Hz), 2.65 (1H, m), 2.48 (1H, ddd, J 16, 6 , 1 Hz), 1.73
(2H, hex, ] 7 Hz), 1.48 (9H, s), 1.23 (3H, d, J 7 Hz) and 1.03 (3H, t, ] 7 Hz); m/z M" 442.18
and 444.16 (M+1).

(4R,9aR)—7—Bromo—6—propérx;esulfanyl—zl—methyl-1,2,3,4,9,9a—hexahydro- 1H-2,4a,5-triaza-

fluorene

(4R,9aR)-7-Bromo-6-propanesulfanyl-4-methyl-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-triaza-
fluorene was prepared from (4R,9aR)-7-bromo-6-propanesulfanyl-4-methyl-1,2,3,4,9,9a-
hexahydro-1H—2,4a,5—triaza-ﬂuo.rene-Z—carboxylic acid tert-butyl ester (4.2 mg) and
trifluoroacetic acid (1 mL) according to the method described above for Example 67 to
give the product as a brown oil (2.4 mg); NMR 8y (400 MHz, CDCls) 7.25 (1H, s), 4.50
(1H, m), 4.22 (1H, tdd, J 115, 6, 3.5 Hz), 3.32 (1H, dd, J 12, 3.5 Hz), 3.13 (2H, m), 3.09
(2H, m, J 7, 2.5 Hz), 2.79 (1H, t, J 12 Hz), 2.55 (1H, ddd, J 16, 6, 1 Hz), 1.73 (2H, q, ] 7
Hz), 1.45 (3H, d, J 7.5 Hz) and 1.04 (3H, t, ] 7 Hz).



Col ourless oil (78. 7%. ISP-MS: me 304.2 ([M+H ])

Exanple 72 (4R 9aR)-7-Ethyl -4-nethyl-1,2,3,4,9
woOaedsawedaydr o- | H- 2, 4a, 5-tri aza-fluorene ditri fbammv2004/006612

acetate To a solution of

(4R>9aR) - 7-i odo- 4- net hyl -1, 2, 3]4249 9a- hexahydro IH 2,4

a, 5-triazafl uorene- 2- carbo lic.acid tert-butyl ester
(95 nmg) in tetrahydrofuran g&FH%LQ-%as added dr)c;pvvi se a
sol uti on ofi sopr apyl magnesi um chl oride in

t C4R,2dR)els- Of (RS piE tH{a2l) - D-i @1 - 4y ethylhig2, B9t Aar leexahgl re Hadaghitriaza-
fﬁr 30 mnutes then.copper(l) iodide (4 ng) was added.
THEYYH'kt ure was shaken for 1 ho ir. Iodoethane (0.05

m.) was added and the m xture was shaken for 18 h. The

m xture was partitioned between aqueous ammoni um

5 chl or kéﬂf 04 Lgﬂg@é)gﬁgann&%lo% g%eglg}h?lxﬂﬁb%nﬁex%}%pdrmiha,4a,5—

The otgant € Was concentr A vatl
ptnidzh it rdne-2-earbos@icphidsertindypastat i ve HPLC (Prep
Nova-Pak HR C18 6 nm60 A 30 mm x 300mm col um, WV

d%%)edcshh%g q%tlgé %F 4R 9ﬂ§b5 lb?oﬁg-alf—&g%l 1[,253 E@%Q’%glahy'dro—lfi—z 4a,5-

I Um acet a
n’BﬂEtlafﬂ'ﬂOI'ﬁtl’r@ &ﬁ@%@yltcaaﬁ(lembmtylrwhr ﬂmg/}mtdramralwémf@an (30 mL) at

98 C? 8 ”Jsz%sl a@lgga Mleop%laa %ll#g | %&1%%1'1;1&4 %% %gexanes (2.5M, 1.2
10 Thli)rﬁl‘ht mlstuvmwad sifrtedtfor L‘halmjl fogtaldehiidri(0.31meh) was added dropwise.
¢ j‘ﬁg gm%u?%x%gstxkrﬂrlm ctg(P ({}18 t&}ii‘%a&pri sgrrgél f%re?;(oa in tes t}‘l?_lll_ Eartltloned
4h¢t§¢etzem ethybdcetate @0 enldn arlgralqﬁbwramenmnec}dsrlée goélmcm/&SO ‘mL). The
g%{%ﬂ% cljlﬂ%g%as w\@gg’_&v é@) c}wﬁ@@? th\gQﬁt?l%i&hgb a:?%_‘o 5g),leftto s
gstant forﬁO&nﬁluE@)therﬂco?,ﬁer@ttdﬂﬁd m yacBoA’IhQ tasidudavas pumﬁed Igy flash

15 (F%‘unaadc%rgmi gga(p%l @Qz 13%’%@“% E%hy%ace%lte% —L)(l%i]gtééwe (4R,9aR)-

( BHL(RK)- elh%o‘l‘)zi)odanﬂmkﬂﬂl(m,%% hlethﬁrdrlZlH ZHE’JSGIIJ@%%orene 2=,
to 50% gradi ent Dowat er % (a
asabardic aEE‘deﬂrﬁWEW i Y33 éﬁMrlﬁé}ﬂ 4@"@2{3;@%&) 7.13 (1H,
(‘c‘lﬁ )9)3?1 ﬁaBg@WI f%@/ﬂ{z ), 4. 69£1H 0,J 6.5 H2), 4.36 (lH m), 4.29-3.81 (4H,
dro-| 57 riaza-fiuare
m) 306(1H m) 301(1H dd J 8.5, SOHZ) 266(1H m ), 2.51 (1H, dd J16,6 Hz), 1.48

20 (9H,s), 1.44 (3H, d, J 6.5 Hz) and 1.24 (3H, dt, ] 6.5, 4 Hz); m/z M" 334 (M+1).

(4R,9aR)- 6-(1 (RS)-Ef:ﬁanol)-7-iodo—4—methy1—1,2,3,4,9,9a—hexahydro— 1H-2,4a,5-

triaza-fluorene-2-carboxylic acid tert-butyl ester

To a stirred solution of (4Ri,9aR)— 6-(1(RS)-ethanol)-4-methyl-1,2,3,4,9,9a-hexahydro-

25 1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester (0.40 g) in dry tetrahydrofuran
(10 mL) at 0 °C was added N-iodosuccinimide (0.54 g). The mixture was stirred for 4 .
hours then partitioned between ethyl acetate (30 mL) and aqueous sodium metabisulfite
solution (1M, 30 mL). The organic layer was washed (water, brine) and concentrated in
vacuo. The residue was purified by flash column chromatography [SiO»; isohexane — ethyl

30 acetate (9:1) — (1:1)] to givé (4R,9aR)- 6-(1(RS)-ethanol)-7-iodo-4-methyl-1,2,3,4,9,%-
hexahydro—1H—2,4a,5—triaza—"ﬂuorene—2—carboxylic acid tert-butyl ester (0.10 g); NMR 8y
(400 MHz, CDCl;) 7.44 (1E.d J 1 Hz), 4.85 (1H, quintet, ] 6.5 Hz), 4.36-4.15 (3H, m),



(4R 9aR) - 7-Brono-4-net hyl -1, 2, 3, 4, 9, 9a- hexahydro-| H 2,
4a, 5-triaza-fluorene-2- carboxylic acid tert-butyl

webevoodsava sol ution of (4R 9aR)- 4 PCT/EP2004/006612
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aethyl -1, 2,3, 4,9, 9a- hexahydro-1 H 2, 4a, 5-triaza-fl uoren
e- 2- carboxyllc acid tert- butyl1 2ster (10 nmg) in

NEWH G St &0 ThLcrD %323(“%)‘1 ?Bﬁr%%@ﬁopﬂrgﬁfs Yledd, ] 16.5,6

ML), 138 €31 & i erseiyyasdsit aﬂft, H m/ﬁhémapammloned
bet)vveen@dl ch?ororrxeyt@aﬁlang@g(s m_?wang) water (2 nmL). The

organic layer was filtered through a PTFE frit; the
filtrate was concentrated in vacuo. The -residue was
purified by reverse-phase preparative HPLC (Prep
NaRr @2 Rals - (HER S Brhén 6tin7610 dév43hethiyl -1, 2300 o -bekahydyo-2Ma,5-triaza-
detection at 254 nm nobile phase 95 : 5 nethanol

®f"%nd 10 mmol anmoni um acetate , gradient 50
met hanol to 100% 0 to 10 mn then 100% et hanol to 13
M, ixt20e SLARI9AR )@ (RSP ethanol)-7-iodo-4-methyl-1,2,3,4,9,9a-hexahydro-1H-

|q_4_532? gzg Qq?alrr%gg@ #@E&;@%@c&f tggﬁ%léxl%sgegﬂ?béﬁgé’)t (21}:{1105 rfletPane (0.5

%Lﬁﬁn@ﬁlf&oy@chtﬂv\adixi (0:% &LJ W’aig)tlrrédM%r dHlo@lﬁ@tﬂielh/blzrtltloned between

?%Sgogzﬁg 2 ((I5 gn@fnﬁ qque?ﬁs) SO%IU% ﬁzu%rﬁmdﬁgbl.u 016)&51\(1}_@ tlL). The

détganlic laﬁ}er wﬁas’fﬁlfdiéd th2ow6fh  PFFE memb2arke3indl ddpccifirabied i6.vacuo to give

RASER RN TR A AN N .
Huctedd E}Saalz@eaﬁ bl 90 81 YNAOR B! '(4701) Wik EBCIP R4 VEDEGTL), 4,84 (1

hexahy dvo- |

a- f
caﬂi@di@bl .29 ddnd, érQO (BHs ;n)a%@% é}H,. th Jdacfhﬁ 6}2&&&%@% dgs/ 9, 1 Hz),
"}b%]gln COJ'C bl &'@f?@%@dl@{ aql P'lz(% 5@9) 2\@?(&@8&?@2&&0 A8b (11, dd, J

entra
di6s g2 eti3$ (3Hvsh ﬁéﬁdﬁz)(q_nd@ﬁ alddf 3. Md%Hme/é %n360 (M+1).
i on- exchange colum (SCX-2, 1 g). The col um was
washed wi t hnmet hanol (5 nL) then with nmethanolic
ammoni a solution (7N, 5 nL). The ammoni a washi ngs were
concentrated in vacuo to give
(4R 9aR) - 7- brono- 4-net hyl -1, 2, 3, 4, 9, 9ahexahydr o-
| H2,4a,5-triaza i-fluorene as a brown oil (2.5 ng);
NVR dH (400 MHz, CDA-3) 7.9Zxahiglerq J 1 Hz), 7.30
(I1H m, 4.45 (IH, m, 4.18 (IH, tdd, J 9, 6.5, 3.5

1a.

%@%@ Colpordratgyos e £ bbby h e oSt

t,J115HZ) 2.57 (IH dd, J 16, 6 Hz) and

1Tl4ﬁ codifoufld wds Frepageid 1ﬂﬂ5’h@oé}5ﬁ%ﬂampﬂ§@%om (4R,9aR)-7-ethoxy-4-methyl-

3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-fluorene-2- carboxylic acid tert-butyl ester.
Light yellow oil (84.4%).

ISP-MS: m/e = 268.4 ([M+E'])

Intermediates

a) 5-Bthoxy-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester



gradient [95:5 MeCOH : water, 10 nmmol ammoni um acet at e]
235 nm XTERRA 2.0 nL/mn) 1.14 mn. Exanple 74

wO02R)52a6849 7- Chl or o- 4- net hyl -1, 2, 3, 4, 9, 9a- hexahydrmPbdd4B06612
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,4a,5-triaza-fluorene
(4R, 9aR) - 7- Chl or o- 4- net hyl -1, 21364, 9, 9a- hexahydro-| H 2

,4a, 5-triaza-fluorene-2- carboxylic acjd tert- b&tf)rfl
oEhis compound was prepared in analogy to example 1, intermediate om 5-hydroxy-

(R 8[3)3-BTylateor 3-Bkboylit add 3 - it -bex akeyidll estértERample 3,
,4a, 5-triaza-fluorene-2- carboxyli¢ acid tert-butyl
eiataspegiate b é‘}ﬁa‘#@d‘%i‘r“léﬁﬁ‘(“g fEhghlpgpmide.

4-met hyl -1, 2, 3, 4, 9, 9ahexahydr o-

I Hﬁﬁﬂoﬁ-sblﬁ(ﬂ@%aﬂ%j_uo}r ene- 2-carboxylic acid tert-butyl
er (10 nmg) and Nchl orosucci ni m de according to the

es

od descrj_hed for Exanple 73 to give the
EI?S%SM& %=a339§«19[%%m (2.1 ng); NMR dH (400 M,
cbA3) 7.79 (IH, t, J 1 Hz), :7.13 (IH, g J 1.5 Hz),

4.28 (2H, M), 3 98 (IH, m, 3.90 (IH m, 3.02 (IH
J 16.5, 9 Hz), 2.66 ( 2.53 (IH, dd, J 16, 6

dd, IH m,
5.1.48 H 1d, 1. 2 H .d, J 7.
(B ottty 1 Eablsr SO L T nd Pl i Byl ster, 1,
2TH@ cbmipbiiad avaf prepretdn hdiRoHet) ExdnDhd Hintermeditthy) from 5-ethoxy-
b{)gé%lg 933 _?9);“89}’&- Ne ?,By(gga%f)l))tykli% oL lgfe%t[ll)%faés{elr YL %st¥Pind

( 4RRab)ceilcadid.or o- 4- et hyl -1, 2, 3, 4, 9, 9a- hexahydro- | H 2
,4a, 5-triazafl uorene- 2-carboxylic acid tert-butyl

est ccordi,n t he net hod descri bed above for
Eﬁ’ﬁﬁ{ﬁ'e OS?ISSOE%(‘gﬁ‘i/(%)‘the product as a brown oil (0.9
ng); NWR dH (400 MHz, CDO3) 7.87 (IH m, 7.25 (IH,
MSP-#MBe/é EH35A ((MHBZ) (IH, m, 3.39 (IH dd, J 12,
3.5 Hz), 3.22-3.13 (2H, m, 2.83 (IH t, J 12 Hz),
2.62 (IH dd, J 16.5, 6.5 Hz) and 1.47 (3H, d, J 7.5
Hz); HPLC (50%to 80% gradient [95:5MeCH : water, 10

mol anmoni um acetate] 235 nm XTERRA 2.0 nml./m n)HI . 0§
mich. (Ribla fApteet-Batopuerdemyaminpokiaeth et 3 ethoxy- IH-pyrrolo[2,3-

2,3, Pazhe a2kt triaza-fluorene(4R 9aR)
-7- Ibﬁg%@ﬁﬁe@fﬁaﬁggﬂgag A?, ng,ﬂga- hexahydro-1 H 2

>4a, 5-triaza-fluorene-2-carbox7lic acid tert-butyl
ester

This compound was prepared in analogy to Example 3, intermediate j) from 5-ethoxy-1H-
pyrrolo[2,3-b] pyridine-2-carboxylic acid ethyl ester, potassium tert-butoxide and (S)-5-
methyl-2,2-dioxo-[1,2,3] oxathiazolidine-3-carboxylic acid tert-butyl ester.

Colourless oil (59.7%).

ISP-MS: m/e = 392.3 ([M+H'])

d) 7-Ethoxy-4-methyl-3,4-dihydro-2H-2,4a,5-triaza-fluoren-1-one

This compound was prepared in analogy to Example 3, intermediate k) from (R)-1-(2-
tert-butoxycarbonylamino-1-methyl-ethyl)-5-ethoxy-1H-pyrrolo[2,3-b] pyridine-2-
carboxylic acid ethyl ester.

Light yellow solid (7 3.0%). :



(4R 9aR) - 7-10do-4-net hyl -1, 2, 3, 4,9, 9a- hexahydro-I H 2
J4a, 5-triaza-fl uorene-2-carboxylic acid tert-butyl

WO@EI00vEs pr epared from (4R, 9aR) - PCT/EP2004/006612
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4-met hyl -1, 2, 3, 4, 9, 9a- hexahydro- | H

2, 4a, 5- trraza fluorene 2- carbchVlc acid tert-butyl

ester (10 nmg) and N-i odosucm ni m de according to the
: géeTri46ed [Mbdve) f or Exanple 73 to give the

product as a yellowoil (2.3 ng); NWVR dH (400 VMHz -

cbA3) 8.01 (IH, t, J 1 Hz), 7.38 (IH, g, J 1.5 Hz),

425(2H m, 3.97 (IH m, 3.88 (IH m, 3.01 (2H,

6e Rﬂﬂlgthi)% I(rgtzhyl 5)46c§h§]clrf 15—5{)2(%'2:"'—&@2 \lﬁlg?re%g)}‘]ﬁ{é?ﬁ)&y%t acid tert-

ﬂest@/Z"‘ 416, 360 (MH M BU)
(4R, 9aR) - 7- | odo- 4- rrethyl-l 2,3,4,9,9a- hexahydro-1H 2,4

(RissampoTos ySE DR Potlony i Beommln L sumgAig ) fiom frethony-+-
anfethyl-3 gz dihl d1oor g4 am sriqra darad 1 faneamd 11th1um aluminium hydride and

T, rriar‘éé’eea‘%@ﬁ?%v'?%ﬁﬁsﬁmt@ ot B 1 cster

ag&gfemymnm@)gyhﬂlmt hod descri bed above for Exanple 73
to give the product as a brown oil (1.0 ng); NWVR dH

8.00 (IH t, J 1H), 7.50 (IH q,
é?f)%‘%"ﬂ%gégg)( (, 4.32 (I H, thd J 12( 6 35

Hz), 3.22- 312(3H m, 2.83 (IH, t,J12Hz) 2.62
(198-Mi m/d =182%3 ([84-+HZJ])and 1.47 (3H, d, J 7.5 Hz);

HPLC (50% to 80% gradi ent [95:5MeOH : water, 10 mmol
amoni um acetate] 235 nm XTERRA2. 0 nL/nmin) 1.34.mn.
Exanpl e 76

(4R, 9aR) - 7- Et hoxynet-hyl - 4- et hyl - | 3, 4,9, 9a- hexahydr
0f) (MRDaB75Ethpipanéthyled, éﬁ&acrptrahyrdr@drbaéeﬁatﬂéza -fluorene-2-

(4R R thyi-1,2,3,4,9, 9a- hexahydro-| H 2
: rbg%@rcaglzdagt éérsi%? - car boxyl ic acid tert-butyl

est'r To a stlrred sol ution of
(4R, 9aR) - 7-i odo-4-net hyl -1, 2, 3, 4, 9, 9a- hexahydro-1H 2, 4
a,5- triaza-fluorene-2- carboxyllc acid tert-butyl

eqhi ¢ é)grg%ﬁgﬁgaas e é}a?écf RAIBY W Bfintfle mahte@ﬂﬂ@fateﬁD g0 (R)-7-ethoxy-

was a ropw s a sol ution of I SOp rﬁq)_ ESI d
cHrmpﬁha’biﬂrﬂlhﬁrpa]@@;@ﬁ]u%a (ﬂgmenf 23epr Xy icg tlﬂnﬂ,@{l gster an
VYRSdiSih &hffbokolfidd hen di net hyl for mani de

Colourless solid (70.3%). '

ISP-MS: m/e = 334.3 ([M+H"])

Example 71
(4R,9aR)-4,7-Dimethyl-1 ,2,3,'4,9,9a—hexahydro—2,4a,5~triaza—ﬂuorene

This compound was prepared in analogy to example 1 from (4R,9aR)-4,7-dimethyl-
3,4,9,9a—tetrahydro—1H-2,4a35-triaza—ﬂuorene—2-carboxylic acid tert-butyl ester.

Light brown oil (86.4%).

ISP-MS: m/e = 204.0 ([M+H™])



(0.30 nL) was added dropwi se. The m xture was stirred
for 2 hours then partitioned between agqueous anmbni um

wohbavaossao sol ution (20 nlL) and ethyl acetate (RCX/ER®004/006612

10
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20

25

m.). The conbi ned organic extracts were washed with
brine, dried over magnesium sul¥&te and concentrated
in vacuo. The residue was purified by flash col um
chromat ography [Si Q2; isohexane - ethyl acetate (3:1)]
to give

(4R 9aR) - 7-f or nyl - 4- net hyl - Inténdedat® 9ahexahydro- | H 2,
4a 5-triaza Jfiuorene-2-carboxylic acid tert-butyl

eIIo fgam (347 : 1
CIRESa Pt o RETR S Rt 5 ety G pelafRgab pidine-
r@dd%dhﬂhmdﬁéﬁwh%ﬁxfluorene- 2-carboxylic acid
tert-butyl ester To a stirred solution of (4R

Wz |
T ——
epyeolo(33-b]pyjdiner2etakznglic 4(1@&&;1@ esméqudd 3siothrongdiate e),

hgg&h%?l%n tgr?—b(u%%u?g%nnde§5] %e{y é{ %ﬁ@)ﬁ - %,%Lf%t}g%zrghgme%—carboxylic

daoﬂkﬂtbueﬂhﬂﬂe (2 X 20 mL). The conbined or gani c
| ayers were washed with brine, dried over nagnesium
S t trated in vacuo. The residue was
pgkl%uﬁdggﬂdgﬁggﬁycolunn chr omat ogr aphy (Si C*; ethyl
acetate) to give (4R 9aR) 7- hydr oxynet hyl - 4- net hyl - |
2]P-MP nga=hdosh(iMoEHI - 2 >4a, 5-tri aza-f 1 uor ene- 2-
carboxylic acid tert-butyl ester as a pale yell ow foam
(221 ng); NMR d (400 MHz, CDCI3) 7.77 (IH m, 7.25
(IH q, J15Hz) 448(2H s) 432(IH m, 4.20
(1 t@é % : 02 (2H, dd, J
1@) (R;) HZ)sze -34- ﬁuhVﬁr;o ZQI /3 a,?1tr4|azad%u0r9nﬂ60ne6 5 Hz),
1.98 (IH, m, 1.48 (9H, s) and 1.23 (3H, d, J 6.5 Hz);
VB sF@ubunl §/a% })f'ep%?&t 1n%ﬁﬂio% ExaMp@B')mtermedlate k) from 1 (2-tert-
(4R, 9aR) - 7- Et hoxyret net hyl - g{ exa
ob pmcathowhmxn@zlamqﬂayﬁére@wé> &mﬁhﬂr%@a&@ aéeb ﬂsﬂ%me “2-carboxylic
S%Hte't}%'l‘
) - 7- hydroxynethyl 4-met hyl -1, 2, 3, 4, 9, 9a- hexahyd
E? lg tré za-fl uorene- 2- carboxyllc acid

Qe goli é?%?@ 30 mg) in N, N-di methyl f or mar ni de (1
n.) was added sodlun1hydride (60% 6 ng). The m xture
WasP-ahsi kel =f o16. 25 MA-HUDes then ethyl iodide (0.015 ni)
was added. The n1xture was shaken for 18 h, then a
further

c) (R)-4,7-Dimethyl-1,2,3,4-tetrahydro-2,4a,5-triaza-fluorene

This compound was preparea in analogy to Example 3, intermediate 1) from (R)-4,7-
dimethyl-?),4—dihydro—2H;22{};a,5-triaza—ﬂuoren—l-one and lithium aluminium hydride.
The product was purified by column chromatography over silica gel (0.030 - 0.063 mm)
with ethyl acetate : methanol (9: 1, then 3 : 1) as eluant.

Pale yellow solid (51.2%). - -

ISP-MS: m/e = 202.0 ([M+H™])



portion of sodium hydride was added (6 ng). The

m xture was heated to 60 OC and shaken for 18 h. The
woisdsioesswas cool ed to roomtenperature then PCI/EP2004/006612

partitioned between brine (10 nL) and di chl or onet hane

(10 nmL). The organic |ayer was Mdshed with aqueous

magnesi um sul fate sol$1t| on and conc%ﬁﬁr ated i

TR T -dimethil 3 duriny ied iy fevBiade TyREDE- 1% APl Agid tert-buty
HRL& (Prep Nova-Pak HR C18 6 mm 60 A 30 nm x 300 nmm
colum, UV detection at 254 nm nobile phase 95 : 5

net hanol : ter and, 10 ni acetate

gT]é‘dic%"ﬁ‘Po Rt PrAROI Eoa0% 0 ERGmEl Tniier iz By drom (R-47-
11,3 @41&riﬂyﬂro—%QaWrﬁkdl}lubﬁn§,| diged-buefll disirbédate and 4-

(‘1 The, oi |, was di ssol ved in DCM (1 nmlL) and TFA

(]EhWEna’Yla'FHEO)fWleiH}ee was left to stand for 2 hours then

concentrated in vacuo to give

(2R PeR) (71-g3bhoxynet hyl - 4-net hyl -1, 2, 3, 4, 9, 9a- hexahydr

o-1H2,4a,5-triaza-fluorene ditrifluoroacetate as a

| . NVR dH (400 MHz, DMBO-4) 9.36 (IH,
ﬁfﬁp&%@}f{}@%g@hﬁw(m,(s), 7.48 (I H, 53, 4. 48(
(IH dt, J 11, 6.5 Hz), 4.29 (2H5 s), 4.25 (I Hm,

3.45 (2H, g, J 6.5 Hz), 3.39 (IH, dd, J 12.5,3.5 Hz),
3.27 (IH d, J 13 Hz), 3.21 (IH t, J 8.5 Hz), 3.17

(g B T g )50, Rt g ooy aci
10 (20%tigl 5636 gr adi ent. [ 95: 5MeCH : water, 10 mol
anmoni um acetate] 260 nm XTERRA2. 0 niL/mn) 1.52m n.

TR Ry S5 LA PRROARE I, prse g 047
r ém@thiyl %4- dfhydm—@h{eéti abdriaza- uorene -2- carboxyhc acid tert-butyl ester’ and
(4 yrmet hyl -4-met hyl -1, 2,3, 4,9, 9a- hexah
&ﬁlg@@/?%k%?wlrr@gza fluorene di-tri fI uor oacet at e was

prepared from
(@ @dﬁ@-ﬂ“ﬁ?ﬂ%ﬂxyrret hyl -4-metliyl -1, 2,3, 4,9, 9ahexahyd
ro- | H2,4a,5- trlaza fluorene-2- carboxyllc acid

15 tpsvptl\,%uwg _e ) and benzyl brom de (0.022 nL)

according to t e procedures descri bed above for
Exanple 76 to give the product as a yell ow gum (36
ng); NWR dH (400 MHz, DMSO-J ) 9.35 (IH, m, 8.90 (IH
m, 7.79 (IH d, J 1.5 Hz), 7.50 (IH, d, J 1.5 Hz),
7.38-7.26 (5H, m), 4.51 (2HEsghmpld78 (IH m), 4.38
(2H, s), 4.26 (IH, tdd, J 12, 6, 3.5 Hz), 3.39 (IH

d?4R,9]aR])?7~%’chy?;4—5mle51 17f42%;4%97,9a—hexahydro—1H—2,4a,5-triaza-ﬂuorene di-

trifluoroacetate

20 To a solution of (4R,9aR)-7-iodo-4-methyl-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester (95 mg) in tetrahydrofuran (1 mL) was added
dropwise a solution of isopropylmagnesium chloride in tetrahydrofuran (2M, 0.23 mL).
The mixture was shaken for 30 minutes then copper(I) iodide (4 mg) was added. The
mixture was shaken for 1 hour. Jodoethane (0.05 mL) was added and the mixture was

25 shaken for 18 h. The mixture was partitioned between aqueous ammonium chloride
solution (10 mL) and dichloromethane (10 mL). The organic phase was concentrated in
vacuo and purified by reverse phase preparative HPLC (Prep Nova-Pak HR C18 6 pm 60 A
30 mm x 300 mm column, UV detection at 254 nm, mobile phase 95 : 5 methanol : water

and 10 mmol ammonium acetate , gradient 50 methanol to 100% 0 to 10 min then 100%



(IH d, J 13 Hz), 3.21 (IH t, j 8 Hz), 3.17 (IH m,

2.94 (IH m, 2.77 (IH, dd, J 17, 6 Hz) and 1.34 (3H,
wd,20a5/000842) ; HPLC (50% to 80% gradi ent [95:5 MeOREP2004/006612

wat er, 10 mmol ammoni um acet at e]13(g65 NMXTERRA 2.0

m./mn) 1.53 nin. Exanple 78

( %thggglig 11%/?% M aza- % h%dlt %I”E% E&F ?F#%%i?' éa?crgg)gtﬂ?ex'lodaﬂégs dissolved in
stIDGMe(d 8b) artd 'BRA (1 mL) The mixture was left to stand for lghou; then concentrated
e $E R R TR R b e B A s

t ermormtdumﬂabwac&t% a8 Yeliody BV 113111@};)1\1}@11 &R d(@é'b WSz, DMSO-dq) 9.50
added ro wi se dje Iamnosulfur tr1fluori 066

5 m_)lH {dHyra), \K/:?s’r @Hp #)5 288 £ B 3 4L EL apinds Iaﬁ 5 Hz), 4.36 (1H, m),
f UJMT@H ﬂaf]tl?.OB HH) ﬁkﬁ%hyl(ﬁm ﬁ?%dﬁﬁ U}'1f1f}mfi 48 (MR1d,717.5,6

it %é9 f%rﬂ’ ﬂSZf5tITI%)r bﬁ@éﬁfé’e‘i Jaét) éﬂ@édé@ﬁoﬁﬂ e HZ) HPLC (20% to
h)ﬂ@"/@ﬂ%@ﬂﬁﬁf RBKAEOSP! WitkiO M0 ﬁﬁQol%)m&ﬁqnﬂé&&'tg fz@ﬂ%‘imﬁ*ERRA 2.0

The .organi c Iayer was washed wth b
drrPIe/de})@éQ n"Hfﬂgne3| um sul fate and concentrated | n
1o vacuo. The residue was purified by reverse phase
preparative HPLC (Prep Nova-Pak HR C18 6 mMm 60 A 30 mm
X 300 mm col um, UV detectiop at 254 nm nobile phase
95 : 5 methanol : water and EXAURISV3 armoni um acet at e :
gradi ent 50 nethanol to 100% 0 to 10 mi.n then 100%

et RAAR) -7 {BYoid - 4rintethyl 2CQATS 49193 ) heikoh !rM-QI-BZﬂQJSBer@i—HQM\fene
oil (15 ng). The oil was dissolved in DCM (1 nL) and
TFA (1 nmL), left to stand for 1 hour then concentrated

| n VagdR, 94 R)-BiBremo-4- metlllyl 1,2,3, 43 9|a }ieX%h ?c}r%r lgl % 4a,|2 tr1a|zqa guorene -2-
t thy 4rrety- a- hexahy
‘ﬁ%xg Cﬁlcggrﬁq%fz% Yfi uorene di-trifluoroacetate as a
yeI low oi | (25 ng): NVR 5H (400 MHz, OMBO-d )- | - 135
- 'IQ) ﬁﬁ)h(tidﬂ. of kR, 98R B8i- iﬂeﬂhyl TI)Q,?) 49 gﬁ-h@kaﬂi dﬂ) 1HI-3,448 Xsiaza-fluorene-2-

gfg’ SCE}—CI ackcs teftzlb‘%gz%teﬁfl Orﬁlg tgtgdk(ydp:pﬁl Pl \]mg)zwa%acgled a solution of

HZ\) br@n@dicihthidd (5.3 nid 1fﬂZétrQ'Zd12ffu1(aﬁbe SSﬂL %}%I%%gdﬂe wls shaken for
-}§ hgtlﬁ%_‘}s)ar anrgci g%twn%r'_plchlor gt'ﬁ'g_&e)n& w&;ﬁ:ar (2e1p£)|‘ The organic

20 23ef Whd filtered through a PTFE frit; the filtrate was concentrated in vacuo. Theresidue
was purified by reverse phase preparative HPLC (Prep Nova-Pak HR C18 6 pm 60 A 30

mm x 300 mm column, UV C"i'etection at 254 nm, mobile phase 95 : 5 methanol : water and
10 mmol ammonium acetate’, gradient 50 methanol to 100% 0 to 10 min then 100%
methanol to 13 min, 20 mL/min) to give (4R,9aR)-7-bromo-4-methyl-1,2,3,4,9,9-

25 hexahydro—1H—2,4a,5—triaza—ﬂuorene—Z—carboxylic acid tert-butyl ester as a yellow oil (4.7
mg); NMR &y (400 MHz, CDCl3) 7.88 (1H, t,] 1 Hz), 7.24 (1H, q, ] 1.5 Hz), 4.23 (2H, m),
3.97 (1H, m), 3.89 (1H, m), 302 (2H, dd, J 16, 8.5 Hz), 2.65 (1H, m), 2.53 (1H, 16.5, 6.5
Hz), 1.48 (9H, s) and 1.22 (3H, d,] 6.5 Hz).

30 (4R,9aR)-7-Bromo—4-met}£yf¥1,2,3,4,9,9a—hexahydro—1H-2,4a,5-triaza—ﬂuorene
A solution of (4R,9aR)- 7-b£fomo-4-methy1-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-triaza—ﬂuorene—2-
carboxylic acid tert-butyl estér in dichloromethane (1 mL) and trifluoroacetic acid (1 mL)
was shaken for 18 h then concentrated in vacuo. The residue was dissolved in methanol (1

mL) and loaded onto an ion-exchange column (SCX-2, 1 g). The column was washed with



Exanpl e 79 _

(4R, 9aR) - 7- C7cl opr opyl net hoxy-4-net hyl -1, 2, 3, 4, 9, 9a- |
woxalrydosas | H 2, 4a, 5-tri azaf | uor ene di -triftuor eaTaP102/006612

(4R, 9aR) - 7- Hydr oxy- 4- et hyl i 4,9, 9a- hexahydro-| H

2,4a,5-triaza- fluorene 2- carbo; 1|c acid tert-butyl

(

cSHERE. & SIS ARHAIS mmoniccipiop 9 v oThe smmoni

4 awBhings |Veaacbhcamtxetﬁd 12} eanubotoy give (am PaR }- Eﬂiroblutzybethyl 1,2,3,4,9,9a-

35 ni 00 0C unde
bR T8 Dhatie sk Sl G0y yof MUREL (00 Mk, oty
t ri9sap1,epyl beyat (8 @1@74%)(11&%'7 %ﬁqzﬁgﬂwttu&nj 9. 65,35 Hz), 3.26 (1H,

but'yl [ i th
Ofﬂfdp té%r 3?% zztbtl.#%lt g8 %Jd?hé@ﬁ &H, ¢y§OT@Z)aﬁ@4éﬂHr déd 14, 1.5 Hz), 2.74
fqque ImlfBUH@)S 2t5bqf11HWéHnjBﬁs b7) a%@ 1%3 (3455 ] 3“7‘1{23 dﬁ?Lc (50% to 80%

acet %6 m.), and wat er

dréd %tef%’i Ghed bwa#quéeu@rrmldarr@@ennmrmﬁa&é 2357%n XTERRA 2.0
0.b/mith) 1.14R@nM xture was warnmed to roomtenperature,

stirred for 2 hours then partitioned between aqueous

sodi um net abi sul fite solution (30 nL) and ethyl

acetate (30 nlL). The organi c phase was washed with

brine, dried over magnesium sul fate and concentrat ed

10l n vacuo to give a yeIIOM/0|Eme'@7@|L was purified by
fl 0 chro ra et acetate -
| R ot i 248, Jgﬁiﬁégﬂ( Jhip iz 5 Saga-fuorene
hydr oxy-4-net hyl -1, 2,3, 4,9, 9a- hexahydro | H2,4a,5-tria
-carboxylic acid tert- but ster as a
y2#ﬁ£85&95r23ﬁ11 “omeiiiinge & e idze- LEnRriayp- iam fppmepe-2-
d casboRylx ddi) tert6b Bl e, d, J 2.5 Hz), 4.20 (2H, m,

3.88 (1H tdd, J 8 7, 3.5 Hz), 3.04 (IH m, 2.96
®(IH dd, J 16, 8.5 HzZ), 2.66 :(1H, m, 2.49 (IH dd, J

164R, gaR‘)Z%chll)réLZ 1n8ttlyl-$.2, 3@!‘919aﬂ-hé)&h 3id-1H.2,4h, ﬁtl@az'ﬁlzﬂuorene 2-

% % d :
R ke B s i e 4R oy el T 5.5
( HEx D R)o- THOY 4, mﬁ&amdm&ﬁmxaﬁomcmmt&%&yﬂes&r 8 B18) and N-

fl di-trifluoroacetate
T8 g(gsglccld{qr%lﬂé gcfc%(filr o uo gescrlbed above for Example 73 to give the

20 NYEERXY adks FERLINGIT (2. 12n§), ﬁl\?R%a ARRIEB A3 Y 1 ), 7.13 (11,

zafluoren
qJ 1.5 Hz), 4.28 (2H, m), 398(1H m), 3.90 (1H, m), 3.02 (1H, dd, J 16.5, 9 Hz), 2.66 (1H,

m), 2.53 (1H, dd, J 16, 6 Hz), 1.48 (9H, s) and 1.22 (3H, d, ] 7 Hz).

w

(4R,9aR)—7—Chloro—4-methy}.i11,2,3,4,9,9a—hexahydro—1H-2,4a,5—triaza—ﬂuorene

25 (4R,9aR)-7-C}110ro—4—methjf1:?r1,2,3,4,9,9a-hexahydro—1H—2,4a,5—triaza-ﬂuorene was
prepared from (4R,9aR)-7-chloro-4-methyl-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid fe'rt—butyl ester according to the method described above for
Example 73 to give the product as a brown oil (0.9 mg); NMR 8 (400 MHz, CDCl5) 7.87
(1H, m), 7.25 (1H, m), 4.59:(1H, m), 4.32 (1H, m), 3.39 (1H, dd, J 12, 3.5 Hz), 3.22-3.13

50 (2H,m),2.83 (1H, ,] 12 Hz), 2.62 (1H, dd, ] 16.5, 6.5 Hz) and 1.47 (3H, d, ] 7.5 Hz);
HPLC (50% to 80% gradient;_‘[95:5 MeOH : water, 10 mmol ammonium acetate] 235 nm
XTERRA 2.0 mL/min) 1.03'{11in.

Example 75
35 (4R,9aR)-7—Iodo—4—methyl—1-,2,3,4,9,9a—hexahydro-1H-2,4a,5-triaza—ﬂuorene



2-carboxylic acid tert-butyl ester (51 ng) in _
N, N-di net hyl formam de (1 nlL) was added sodi um hydri de

wO0@a0sK00d849g) . The m xture was shaken for 2 m BROTAEP2004/006612

10

15

20

25

30

35

t hen cycl opropyl net hyl brom de (0.033 nL) was added.
The m xture was shaken for 18 hotdrs then partitioned
bet ween di chl oronet hane (5 nL) and aqueous ammpni um
chl oridesolution (5 nmL). The organic |ayer was

cdAR®aR)- atIedo-lélanﬂ@Ll@z 3J)%94-Bstalhitér ONEE - NAH, 3§ 8d- brene-2- -carboxylic
rever.s 3se repar-ati ve HPLC (Prep Nova-Pak HR C18 6
gH 26&? E 300 nm col um, UV detection at 254 nm

r‘m{bRJ%Rbhdséo Q5meth§l- bR Bhgsd- hexah@&ﬂll&%al@tﬂmlﬂuorene 2-carboxylic

ST %8 o B T ke, F00 01
gi2via, Satripeh-flootemiet 2-(ak Boxyiiy acﬂih&tﬂblul‘yl eaer dD |a\1ﬁﬁd\1-l1<5ﬂosucc1n1m1de
and

f
g TN MER 6 B N T AL O
(4R39303) NFFE3s { @pnapy] OBEN9¥ Y1 411EE hYlep 23830141, ngPSIsz ), 4.25 (2H,

xahydro-| H 2, 4a, 5- triazafl uorene di-trifluoroad

ada 387 61> ©9:13-3830 Hreg)); 3 QMRTHId; 406.50HE7), DVBOLH) 19, 333 (1H, dd, J

HA. B8 , 2k i
g :IIH:’S, ﬁ% Hzﬁ 14%8 é( | H’s} %‘i%d 1.%1 @’(&7 h"zﬁl—%}, 1%_31%&%}/2 : 1dp:3,§9o (M+1, M
118®. 6. 3.5 Hz), 376(2H d, J 6.5 Hz), 3.36 (IH,
dg4R ‘}aﬂ-)l%%dc?-ilgn&ﬁ}l %59 é%{gxag}f%r% ]21%'_2['_5)5 trg’a %%luH%?t
47]31:9@%—? I@I‘i)b 4Jﬂqﬂﬂ}’1 BZ )9 9ath@mhydyet 112,40, 57triz)-flwacene was
%a(*éd"frorm(élR Uﬂ%ﬁfl&@o/ 0 Rt O/T,?,F_’: %Be%w ?_Jla,S triaza-

wat er , annoni:um acet 0" nm
m_ﬂpmqﬁl)e 22ca7‘60)ﬁi1ﬁ acighkerinbhiyl gger according to the method described above for

> BRBep o o Pr P Bk i Pl Mol O Mt Coc .09
(41}19@]-‘{) HE),7.300(18F, §; hwmxlsfmtdlﬂ , nf); 48D ioyfh t3d4 B, 888 8Hz), 3.22-
a e c a
| SMAYE L O BRDT  RLETE) 5 SR P 4B o 775 mo
OHIQQS (5094 mtaoangadﬁﬁet%&nlqe@mﬂ Water{ 86 nfmol ammonium acetate] 235 nm
% e nd the m xture was stirred at
#g%gﬁg“ @Hﬁé&%&ﬁ¥ Y- 2.5 h The reaction mxture was
concentrated and the residue mas purlfled by
chr omat ography on silica gel a m xture of heptane

. ethyl acetate (1 : 1) to y&@PHL%J@695 g of a
S|(4l§9iR)y7 el dxgitiettiyl-4-rmhbthgl- DR 3, 48Sa-HexaB0dNeTH I T4 al3Tkriaza- fluorene di-

[ 1 i um acet at e
t?ntﬁuor ace atceuran and 3 0 g palladi

(4R,9aR)-7-Formyl-4- methyl -1,2,3,4,9,9a-hexahydro-1H-2,4a,5-triaza-fluorene-2-
carboxylic acid tert-butyl estér

To a stirred solutlon of (4R 9aR)—7-iodo-4—methyl-1,2,3,4,9,9a-hexahydro—1H-2,4a,5-
triaza-ﬂuorene—Z;carboxylipA'acid tert-butyl ester (575 mg) in tetrahydrofuran (6 mL)
under argon was added dropwise a solution of isopropylmagnesium chloride in
tetrahydrofuran (2M, 1.39 mL). The mixture was stirred 1 hour then dimethylformamide
(0.30 mL) was added dropwise. The mixture was stirred for 2 hours then partitioned
between aqueous ammonium chloride solution (20 mL) and ethyl acetate (2 x 20 mL).
The combined organic extracts were washed with brine, dried over magnesium sulfate and
concentrated in vacuo. The residue was purified by flash column chromatography [SiOy;
isohexane — ethyl acetate (3:1)] to give (4R,9aR)-7-formyl-4-methyl-1,2,3,4,9,9a-



was added. To the resulting m xture was added 0.05 nL
pol ynet hyl hydrosi | oxane and the m xture was stirred at

woawmwmessper ature for 0.5 h. The reacti on m xt BCE/PRAB4/006612

10

partitioned , between water ft hyl acetate. The
or gani ¢ phase vvas washed W|th and dried over

di
oegclgllz’lxr%% gﬁ 2 azq at&gc%{)%}g : %&z '(t:éii{J 16y g’ster as a gdllow foam

aa347nfg1)1tenperat ure,for 0.5 h. The sol vent vvas
evaporated and the residue was purified by
chromat ography on sjl.ica gel wth dichloronethane :

n(aiRt%R@W Hyduowpmiediy]-2586thyl- 12,8 @49 9af exahydro- 13 -2)datdetriaza-fluorene-

rggﬁshcfcﬂgce%rb&tﬁeétedl net hyl -1, 2, 3, 4, 9, 9ahexahydr o-
ZI‘dasﬁ{éd scduatdorf bﬁ(@Raaa)asfoarn;zHgﬂrﬁthy;l lybb .t SRadidxahydro-1H-2,4a,5-

! %gzeg?&s)rex}e Igl cuaglr%%tyg %&ghfgt 'Blrlré/il ﬁét%}t(gﬁﬁﬁlggﬁf &%anol élO mL was added
t sodlinyd |b01=dH‘7ldﬁdé &36me). I'Hmﬁbﬂtme\mestl@@cbﬁxr Bd)oyllra t&;leapmdltloned
(ﬁr el Q/tg @1% ellr,) onélac%laﬁgrucfrrlle it %9{ 2%31%9 The combined organic layers

9w&aw\taelﬁe"dah1yldbnné Hried ofer, rﬁagrreslanaaﬂﬂ'atecanércengemmftd in vacuo. The

5%&'9 RRE Sy B T M Dy B A0 e

| (4Rp9aBin by drhyydnéthe- amm;na,m 415,90 chewglsydso LFi-@deattriaza-fluorene 2-
room tenperature fo The reac
perbetri6 Aet tﬁéwb%@éﬁstm&mla%ﬁ%‘f“ igAm ?831‘85 KR 8 1800 Mariz,

. OEERMNN G, ﬁh@ﬁem\ﬁfaﬁzﬂ‘@ﬁﬂl dy E\M}% 4./\418 (R InaY, e 32N EB eh)p¥.0 (1H, m), 3.97

15

20

25

30

35

sodi um sul f at e eva EOT at ed he re

oy T Rl B o 6P 10 838 (111, 4 16,65 ),

'T?b@m@ r&ﬁ%ﬁ' rl 1911165) a1y (385 @ P68 Hzk; MSAoun@: (/8 820, 264 (M+1,
Lg -1 uor o- 8- hydr oxynet hyl - 4-nmet hyl 3,4
9Nbé3- etrahydro- | H-,2 4a, 5-t paza-fl uorene- 2- carboxylic
acid tert-butyl ester' as coI orless foam |ISP-Ms: me =
338 2 ([M:tH +]). .
7- El;ho;zyx@gﬁbggl 4 xﬁg;b}ﬁly]r 2,8,459,% -hexghydro-1H-2,4a,5- triaza-fluorene di-

9@15@%@{@ 2,4a,5-triaza-fluoren-8-yl)- nethanol A
m xture of

( FragalRyion.of (%?@%Sl’ﬁYWVﬁWMITm%hM B ik9dheraydrpel H-2,42,5-

t (80 9FBhdie-2-carboxylic acid tert-butyl ester (30 mg) in N,N-dimethylformarmide (1
mL) was added sodium hydride (60%, 6 mg). The mixture was shaken for 25 minutes
then ethyl iodide (0.015 mL). was added. The mixture was shaken for 18 b, then a further
portion of sodium hydride was added (6 mg). The mixture was heated to 60 °C and
shaken for 18 h. The mixture was cooled to room temperature then partitioned between
brine (10 mL) and dichloromethane (10 mL). The organic layer was washed with aqueous
magnesium sulfate solution and concentrated in vacuo. The residue was purified by
reverse phase preparative H?LC (Prep Nova-Pak HR C18 6 pm 60 A 30 mm x 300 mm
column, UV detection at 254 ﬁm, mobile phase 95 : 5 methanol : water and 10 mmol
ammonium acetate , gradient 50 methanol to 100% 0 to 10 min then 100% methanol to 13
min, 20 mL/min) to give a yellow oil (13 mg). The oil was dissolved in DCM (1 mL) and
TFA (1 mL). The mixture was left to stand for 2 hours then concentrated in vacuo to give
(4R,9aR)—7—ethoxymethy1-4-methyl—1,2,3,4,9,9a—hexahydro-1H-2,4a,5—triaza—ﬂuorene di-
trifluoroacetate as a yellow glim (35 mg); NMR 8y (400 MHz, DMSO-ds) 9.36 (1H, m),
8.90 (1H, m), 7.76 (1H, s), 7.48 (1H, s), 4.48 (1H, dt, J 11, 6.5 Hz), 4.29 (2H, s), 4.25 (1H,



2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl
ester in 1 nL of a 2M solution of hydrochloric acid in

woi2asanessnas kept at roomtenperature for 18 hpCT/ERE004/006612
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sol vents -were evaporated and the residue was purified
by chromat ography on silica gell3th dichl ororret hane ;
met hanol : amonia (25%in wa

PO O ol § R b2 bIe L ot AZe I8 61 H i G2, 321 (1, 1,7

|
.\é%.g ) 3. Pﬂﬁ@{ Pbh. 9xeehH0m%Séﬂ78‘ Q&Mdd; 7 163R6¥E:), 1B£ (3H, d, ] 7 Hz) and

4
( hﬂ@@%&»t Jrz Jﬂ} ﬁéi%h@; ?2%8/@ HoXPheradiant IR5eMe(pH | wateny 19 nymgl
aarh%ﬂh}fﬁ beetre PP AZAIA 20 HANidP1.82 BhULT ON Of

(4R 9aR) 7-f 1 uoro- 8- hydroxynet hyl - 4- net hyl - 3, 4, 9, 9at et
rahydro- | H 2, 4a, 5- trlaza f|E*Q [@772 carboxylic aci d

tert but ester in was added

R LB A 4T EBTE b e BAHr - "aieb-riaza-fluorene
Odll&ﬁlugr(g&ggyé i odi de. The mi xture was sti rred at room
e erature for h: The_reacti on

,9aR) &nggnz‘y&x\)@@wy\i,vétrg?thglnglé%%ng E}ﬁr@ 1%4&1,5 -triaza-fluorene

Oaﬂém&r&.ﬁ@éﬁe %@Sprsyﬁp&ﬁ@hﬁ@Rﬁyaﬂ)bh@y @fé;in%tﬁyl 4- methyl 1,2,3,4,9,9a-
ur|f|e chron’atora£ bon silica
1%:)

hb?i‘ia o 11%1%%5 Heseaerang-3raberdic peid tatzgwfxléf%(faoéﬂg) and benzyl

Ob}omﬂi@?o 033 m¥pscat 8oty ed phdtedifes HEdcﬁbé@ﬁW@ &1 Bxadff1€176 to give
and kept at roomtenperature for Ih. The solvent was

ethegoodiat ds apdlovhgim é3 tigh NMB Jaud0F Matz, BMSO-ds) 9.35 (1H, m), 8.90

LTRSS sy WS R PIEIRG 051 s, 4

y (8L, ABB42H, s), 4.26 {(1H, tdd, J 12, 6, 3.5 Hz), 3.39 (1H, dd, ] 12.5, 35Hz),327

( t-hox I I
ot S S T 573 0 ST I M e 0,277, (1 d 17, 6 1)

yehd Daa GHL, d, [ SIS PICE 56925 30% gr{ld\ibhﬁ[]% SMemﬁl 80283, 10 minol

(4R, 9a -7-Fl u 3 9 < exahydro 2,4a,5
?‘?’F}fi’é |aﬁ?§ﬁfgﬂégfgnm§§#€%g8ﬁ%§?ﬁég% anal ogy to

exanple 58 starting from

(4R, 9aR) - 7-f | uor o- 8- f or nyl - 4- net 3,4,9,9atetrahydro

- IH2, 4a,5-tri aza-fl,uorenefl%‘-—g@%@yl ic acid

t &R, 94R)t M edlsdreimealmyd-dhndthyk Y )2c8d, 9,8a-yxithydiv-dHi- 2 da, eigaza-fluorene

preggded %4@ 9aR) - 7- fluoro -4- nethyl - 1,2,3,4

S GHRIHK S 0 - 2, 44,5 -
To a stirred solution of (4R,9aR)-7-hydroxymethyl-4-methyl-1,2,3,4,9,9a-hexahydro-1H-
2,4a,5-triaza-fluorene-2-catboxylic acid tert-butyl ester (80 mg) in DCM (3mL)at0°C
was added dropwise diethylaminosulfur trifluoride (0.066 mL). The mixture was stirred
for 3 hours then a further portion of diethylaminosulfur trifluoride was added (0.033 mL).

The mixture was stirred for 30 minutes then partitioned between aqueous sodium
hydrogencarbonate solution (10 mL) and dichloromethane (10 mL). The organic layer
was washed with brine, dried pver magnesium sulfate and concentrated in vacuo. The
residue was purified by revérse phase preparative HPLC (Prep Nova-Pak HR C18 6 pm 60
A 30 mm x 300 mm column, UV detection at 254 nm, mobile phase 95: 5 methanol :
water and 10 mmol ammonium acetate , gradient 50 methanol to 100% 0 to 10 min then
100% methanol to 13 min, 2@ mL/min) to give a pale yellow oil (15 mg). The oil was
dissolved in DCM (1 mL) and TFA (1 mL), left to stand for 1 hour then concentrated in
vacuo to give (4R,9aR)-7-methoxymethyl-4-methyl-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-
triaza-fluorene di-trifluoroacetate as a yellow oil (25 mg); NMR 8y (400 MHz, DMSO-ds)



triaza-fl uorene-8-carbal dehyde oxime. mp.:
194. 6- 196. 7C Exanpl e 84 (4R, 9aR)- 7- Fl uor o- 4- net hyl

wOI2005/080849 9, 9a- hexahydr o- 2, 4a, 5-tri aza- f | uor ene€84P2004/006612

car bal dehyde O net hyl-oxi ne I n anal ogy to exanple 58

- starting from (4R 9aR)-7-fl uorol®-fornyl -4-nethyl-3,4
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9, 9at et r ahydr o- :
| B33 (4, 5013 TR 876 BEod ddr A5 61 Eicdhd Py L BTEH 461 125,7
esiAr4. 2Ot By HYwd! o3y {amidaer iy droah), anbdenvas 13 Hz), 3.24 (3H,

r epar ed ,
(AR3GSRIE7L § B o2 46 FEL ) 2093415, )R- ol sy o 6 Hz) and 133 (3HL,
2,497 BES.r vBZBodd 1 @zens4 Bvicay, bal dehyde O net hyl - oxi me.
| SP-M5: mle = 265.3 ({ M+ K*{) . EXAMPLEA Tabl et s
containing the follow ng ingredients can b e
manuf actured in a conventi ongl, ner: | ngredients Per
t gbl et_.Conpound of formula I . 0- 100. Ong_ Lact gse ! i
126009y - 'Yf]@PEQP&’FEFFg?SY‘éﬁECtﬁ%lrb2’2z%'hexa@‘#@gﬂé@b%rﬁ‘mam“

stigafeat di-ki AnmEXAMILEB Capsul es cont ai ning t he
foll ow ng ingredi ent:'s can be manufactured in a

conventional manner: 1ngredients Per capsul e Conpound

Of( 41, 94TOLY ATy dr 8- £ i@ AGE, 989, oh < DR HRILE.8 48 506 faha-AQoRne-2-

m‘:]carboz‘cylic acid tert-butyl ester
To a stirred solution of (4R:,"9_éR)-7-bromo—4—methyl—1,2,3,4,9,9a-hexahydro—1H-2,4a,5—
triaza-fluorene-2-carboxylic acid tert-butyl ester (0.50 g) in ether (35 mL) at ~100 °C
under nitrogen were added dropwise sequentially triisopropylborate (0.607 mL) then a
solution of tert-butyllithium (1.5 M, 1.04 mL). The mixture was stirred for 10 minutes,
warmed to —78 °C and stirred for 10 minutes then warmed to —20 °C. A mixture of acetic
acid (0.33 mL) and water (0.33 mL) was added dropwise followed by aqueous hydrogen
peroxide (27%, 0.25 mL). The mixture was warmed to room temperature, stirred for 2
hours then partitioned between aqueous sodium metabisulfite solution (30 mL) and ethyl
acetate (30 mL). The organic phase was washed with brine, dried over magnesium sulfate
and concentrated in vacuo to give a yellow oil. The oil was purified by flash column
chromatography [SiO5; eth}:fl; acetate - isohexane (1:1) — (3:2)] to gi{}e (4R,9aR)-7- .
hydroxy-4-methyl- 1,2,3,4,9,9;&—hexahydro—1H-2,4a,5-triaza—ﬂuorene—Z—carboxylic acid
tert-butyl ester as a yellow foam (0.21 g); NMR 8y (400 MHz, CDCls) 7.51 (1H, d,J 2.5
Hz), 6.96 (1H, d, ] 2.5 Hz), '4.20 (2H, m), 3.88 (1H, tdd, J 8, 7, 3.5 Hz), 3.04 (1H, m), 2.96
(1H, dd, J 16, 8.5 Hz), 2.66(1H, m), 2.49 (1H, dd, J 16, 7 Hz), 1.47 (9H, s) and 1.18 (3H, 4,
J 6.5 Hz); HPLC (20% to SQ% gradient [95:5 MeOH : water, 10 mmol ammonium acetate]
250 nm XTERRA 2.0 mL/mjn) 7.16 min.

(4R,9aR)-7-Cyclopropylmethoxy-4-methyl-1,2,3,4,9,9a-hexahydro-1H-2,4a,5-triaza-
fluorene di-trifluoroacetate A

To a solution of (4R,9aR)—77hydroxy-4—methyl—1,2,3,4,9,9a—hexahydro-1H—2,4a,5-triaza-
fluorene-2-carboxylic acid tért—butyl ester (51 mg) in N,N-dimethylformamide (1 mL) was
added sodium hydride (60%, 14 mg). The mixture was shaken for 2 minutes then
cyclopropylmethyl bromid,e'(:'0.033 mL) was added. The mixture was shaken for 18 hours

then partitioned between dichloromethane (5 mL) and aqueous ammonium chloride



Tal ¢ 5.0ng EXAMPLEC | njection solutions can have the
foll ow ng conposition: Conpound of fornmula | 3.0 ng

wC=bastdoosa 150. Ong Phenol 4.7 ng Water for injeeCrmr2004/006612
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solutions ad 1. OnML.CLAIMS 1. A ound of fornula (I):
R4 (O FT wher ei n Rl is hydrogen al kyl, cycl oal kyl,

oéll k oxyﬁl org Cn)}% gg%bfl%lggr%a%éah l%/XJ:uo The residue was purified
Je@@ké( a3k %}(ﬁatm M@km ovd?gala-lﬁl\@)mlﬁ 60 A30 mm %300 mm

aIkIsuI anyl or alkyl substituted w th_hal
39k Lépn, IéVéﬁeéépR@, Rt 254 %)é;o %%%?%&Vethagolo water aRﬁ 10 nmol

c H.U éil% Lléétﬁg%xiaggéﬁ!( ggﬁg%hahmbgw?@ mml ; folf%ﬁ?fﬂhkﬂ h?oﬁ%’ methanol to 13
oa al Koxya

c‘%ﬂ 85 rrankwve wdéewywah (&gm@ ﬁ}e Py éﬂa{ ¢1ssn %612:‘ Cﬁ% 1 mL) and

hI’ﬂ‘( oY, k’?ﬁé’ mlﬁh{‘é’\krasgl’@ to Qﬁncﬁfo@hwa{éﬁ}%ncmtﬁ&d ifi vacuo to give

dr oge cycl oal ky r ox

al 4&3‘3@ 517RWC1°P§W@F%8¥V§TIR9¢W]0¥ d,ﬁﬁ%&wﬁmhydro,:@j—l,%‘!a S-triaza-

hﬁ%ﬁd ?Qeecaﬁirﬂu%k&g%tgtegg a'b§?x9£ F)M {30 J%g) 'I@M:Rkyéjr Q66 R11®S, DMSO-dy) 9.31
(lH m), 8.85 (1H, m) 746(1H d, stHz),736(1H m) 440(1H dt, 712, 7 Hz), 4.19
(1H,tdd, J 11.5, 6, 3.5 Hz), 376 (2H, d,J 6.5 Hz), 3.36 (1H, dd J11.5,2.5 Hz), 3.25 (1H,
d,713 Hz), 3.17 (1H, dd, J 17, 9 Hz), 3.13 (1H, m), 2.91 (1H, q, J 11 Hz), 2.74 (1H, dd,
17, 6 Hz), 1.31 (3H, d, ] 7 Hz) and 1.18 (1H, m); HPLC (20% to 50% gradient [95:5

MeOH : water, 10 mmol arﬁmonium acetate] 250 nm XTERRA 2.0 mL/min) 2.76 min.

—V\

Example 80
(4R,9aR)-7-Fluoro-4,8-dimethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene -

To a solution of 0.068 g (4R 9aR)-7-fluoro-8- hydroxymethyl -4-methyl-3,4,9,%-
tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester in 3 mL of
dichloromethane was added 0.0995 g tetrabromomethane and 0.0786 g
triphenylphosphine and the mixture was stirred at ambient temperature for 2.5 h The
reaction mixture was concentrated and the residue was purified by chromatography on
silica gel with a mixture of heptane : ethyl acetate (1 : 1) to yield 0.0695 g of a slightly
yellow oil. This oil was dissolved in 1 mL tetrahydrofuran and 3.0 mg palladium acetate
was added. To the resulting“mixture was added 0.05 mL polymethylhydrosiloxane and the
mixture was stirred at room temperature for 0.5 h. The reaction mixture was partitioned
between water and ethyl acetate. The organic phase was washed with water and dried over
sodium sulfate and evaporatéd. The residue was dissolved in 0.60 mL trifluoroacetic acid
and stirred at room tempef’atﬁre for 0.5 h. The solvent was evaporated and the residue was
purified by chromatography on silica gel with dichloromethane : methanol : ammonia
(25% in water) (9:1:0.1) to yield 0.032 g (4R,9aR)-7-fluoro-4,8-dimethyl-1,2,3,4,9,9a-
hexahydro-2,4a,5-triaza-fluorene as a slightly yellow oil.

ISP-MS: m/e = 222.3 ([M+H"]).

(4R,9aR)-7-Fluoro-8-hydroxymethyl-4-methyl-3,4,9,9a-tetrahydro-1H-2,4a,5-triaza-
fluorene-2-carboxylic acid tert-butyl ester
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al kyl, cycl oal kyl al koxyal kyl gg “yydroxyal kyl.3. A
conmpound according to claim1 ? 2, wherein R2 is

b BAA0R PLRSSR Lo AYRLEP g, SR v 1

iﬁ/@nfegmza fEiorgnechapbordicacicddeditgyltesten(intecomediofe ic bxanmyles 54-61)
telg én%teg%ﬁ{rcﬁjo&g&qeewgs d@%&' 6?5& gllﬁﬁu%l%%fﬁgi ge(a&l?;&ll@nlglgtfure was

tstirrgd aroofn taomproatnde & 06rdiThg reaotiam ;nlxtnee wis wirdfionedbetween water

| n r
tagld gF} \i\gﬁeéa?coPthl gg'mc ﬁg%sggigs W m%ed%%%ﬁ%%ﬁera&r?e% qrepg)dlum
chilffte larrd levaplorated.| The rRidurewssi purified byahtmmtagnapfh‘ﬂsﬁ Slhca gel with
t of [ d Rl
"i@étﬁgleg?cglo .ﬁglgﬁ‘gc%mlt%(e;a nz)%‘ Oqf%”% gﬁ%ﬁ@ PR
dryd‘;xm;mdat}qd,dﬂmdthygﬁ%@ Qiangetra}nyglrof1I-b-|2&iaﬁstr1hza—cﬂu6xene -2~ carboxylic acid
I 9 A conpound according to any
er% b%#ﬂeﬁ%rasco?!e@y Maherein R6 is hydr ogen or
rfﬁPJrMS .m/EG+ 3A8@<1§ﬁp1@ﬁﬁ¢l) according to any one of clains
1to 9, wherein R7 is hydrogen or nethyl.11. A
conpound according to any one of clains 1lto 10, wherein
R8 is nmethyl. 12. A corrpounﬁxanplerS ing to any one of

AR St BT yheraistee 3 g eupyan'or)
nethabolt r i azaf | uor ene;

A mixture of 0.040 g (4R, 95R) 7-fluoro-8-hydroxymethyl-4-methyl-3,4,9,9a-tetrahydro-
1H-2,4a,5-triaza-fluorene-2 carboxyhc acid tert-butyl ester in 1 mL of a 2M solution of
hydrochloric acid in d1oxan_e was kept at room temperature for 18 h. The solvents‘were
evaporated and the residue was purified by chromatography on silica gel with
dichloromethane : methanol : ammonia (25% in water ) (9: 1:0.1). The product fractions
were collected and evaporated to yield 0.0215 g of yellowish foam. \

ISP-MS: m/e = 238.4 ([M+H"]).

Example 82
(4R,9aR)-7-Fluoro-8- methoxymethyl 4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-

fluorene

To a solution 0of 0.116 g (4‘1{ QaR) 7-fluoro-8-hydroxymethyl-4-methyl-3,4,9,9a-
tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester in 2 mL
dimethylformamide was added 0.050 g sodium hydride (55% suspension in oil) and 0.146
g methyl iodide. The mixturé' was stirred at room temperature for 20 h. The reaction
mixture was partitioned between water and ethyl acetate. The organic phase was
evaporated and the residue WaS' purified by chromatography on silica gel with heptane :
ethyl acetate to yield 0.113 g of yellowish oil. The oil was dissolved in 1 mL trifluoroacetic
acid and kept at room temperature for 1h. The solvent was evaporated and the residue was
purified by chromatography on silica gel with dichloromethane : methanol : ammonia
(25% in water) (9:1:0.1) to vield 0.074 g (4R,9aR)-7-fluoro-8-methoxymethyl-4-methyl-
1,2,3,4,9,9a—hexahydro—2,4a,5:triaza—ﬂuorene as a yellow oil.

ISP-MS: m/e = 252.3 ([M+H™).



(4R 9aR) - 7- ( 2- net hoxy- et hoxy) -4, 6-di nethyl -1,2,3,4

J9, 9a- hexahydro-2,4a 5- triaza-fluorene; .
wO2R)s2a68494, 6, 7-tr:inmethyl-1,2,3,4 PCT/EP2004/006612

>9, 9a- hexahydr o- 2, 4a, 5- trlaza fl uorene;

(4R, 9aR) - 7- f | ubro- 4- net hyl -1, 2; $3%; 9J9a- hexahydr o- 2, 4a

, b-triaza-fl uorene;

(4R 9aR) - 6- cycl ppr opyl net hoxynet hyl - 7];|fl uor o- 4- net hyl -

, 2,3,4,9, 9ahexahydro- 2, 4a, BrdrhhlaBR- uor ene
7-11 uQro- 4- :

R
égﬁ)éﬁc‘gﬁ %‘%5)4451‘:&1# i 4p E‘Fé%hydso Mﬂ Settfﬁéfﬁg}loréﬁér&
(4Ei;b9hilahycﬁrc(>d1m68) cycl orropyl et hoxy-et hyl)-7-f| uoro 4

th 9ahexa ydr 2.4a,5-triaza-fluore
5 gr? P@’C@ 9%8 IBP%E' BOQﬁR%ﬁ gu(trgrﬁj&;myl 4- methyl 3,4,9,9a~

ammlﬂdftglﬂm,@d;y tO4A- iﬁforéﬂeal—@ﬁblaxﬂﬂz akdd &ﬁﬂm&y@sﬁg aﬁ?([‘ﬁydroxylamme

I} t
TGP IAE e 35 BoREI<A (SRR Tliopt-AorOal o reraRgdro-2.4a,5-
agavh- ﬂubra{ddwcaMId@bﬁc&IdhrﬂeG@gpqglﬂ.@—l@%.@@@d' ng to
formula | R3 RS O NR4 VRCI (I) wherein RL to

RS are defined as inxlaiml; b ) reaction of a
10 conmpound according to for nul@(aﬁlpw&i he presense of a

¢ G R4 el T 2 p b gr L lharaetagensro:
ckabatdzhyted Reethpansmal kyl .

In analogy to example 58 starting from (4R,9aR)-7-fluoro-8-formyl-4-methyl-3,4,9,9a-

tetrahydro-1H-2,4a,5-triaza-fluorene-2-carboxylic acid tert-butyl ester and O-methyl
15 hydroxylamine hydrochloride was prepared (4R,9aR)-7-fluoro-4-methyl- 1 2, 3 4,9,9a-

hexahydro-2,4a,5-triaza- ﬂuorene 8-carbaldehyde O-methyl-oxime.

ISP-MS: m/e = 265.3 ([M+H+])

EXAMPLE A
20 Tablets containing the following ingredients can be manufactured in a conventional
manner: ‘
Ingredients Per tablet

Compound of formula I 10.0 - 100.0 mg

Lactose o 125.0 mg

Maize starch o 75.0 mg

Talc f 4.0 mg

Magnesium stearate . 1.0 mg




14. A conpound in accordance with any one of clains 1
to 12 for use as therapeutically active substances.
wd3200s80esappound i n accordance with any one of eC&iErE004/006612

to 12 for the production of nedjgcanments for the
prophyl axi s and therapy of illneSses which are caused

by di sorders associated wt -HT2 receptors. 16.

A phar naceuti cal conpositioﬁﬁggﬁgiggrng a compound in
accordance with any one of clains 1 to 12 and a

t her a E@psul@adohpammg the foBowingringrédientfkRen bé adfifadtured in a
gggﬂﬁﬁg ndi q&prdance wth any one of clains 1 to 12

for t pro I'on of nedicanments for the treatnent
and prophylaxis of eating disorders and obesity. 18.

The upe of a conpouliggredieagcor dance with any OP&CQ sule
cl ai 1 to 12 for the production of medicanents for

t he treampemd offodhakdtes nellitus, Type | di ab;st(eﬁl
Type H—di-abetes —diabetes Qpr‘nndarv to pancreatic

disea§@£“é¢abetes related to steroid use, | Type 150.0 mg

d| a.bC Co, naor ol \lr\aam & dl nhnfl G Pnnml Lcations and

insulﬂﬂhﬂég?gﬁance 19. The use of a conpaundiﬁ@ﬂrng

accor§?ﬂte~mrlh aty—ore—of—etatms—1—teo—12for—the
productdon of nedicaments for the treatnmeht of ?QMQII

di abetes. 20 —The use of—a conpound—i+Hr—accordance—w-th
any one of claims 1 to 12 for the production of
medi canents for the treatnent and prophyl axis of

> disorders of the central neEKAhQﬂéi@tem
cardi ovascul ar di sorders, gastrointestinal disorders,
di abetr§ectiofsbRtigHS cANhvs t&%ll@ﬁ gec@mp%gmo;{h e use

according to claim20, wherein tRe disorders of the
cent r.al—hervous system are selected from deor essi on,

atyplééﬁnMEHKbdﬁbmmumblpolar di sor ders, anki ety 3.0 mg
di sorgers;—ebsessi-ve—conpulsive chnrdorc, social
phoblégiﬁFmpanlc states sl eep disorders,| sexual  150.0mg
dysf psychoses—schizophrenta—mgratre—and
otherPZ1 §1t|ons associ ated with cephalic| pain or 4.7 mg
ot her Vggﬂepfor 1r%ecsuon solutions ad 1.0 mL




intracrani al pressure, epilepsy, personality
di sorders, age-rel ated behavi oural disorders,

woeaeb@wios4p al di sorders associ ated wi th denment i CT/EP2004/006612
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organi ¢ nental disorders, nentzl di sorders in
chi | dhood, aggressivity, age-r #%t ed menory di sorders,
chronic fatigue syndrone, drgg#®@§talcohol addi cti on,
bul i m a, anorexia nervosa,.p rual tension,
trauma, stroke, neurodegenerative di seases,
encephalitis and neningitis. 22. A conpound

i n.accordance with any one of clains 1 to 12, when
manuf act u j aim 13. 23. A nethod for
t he t?éaﬁ%gﬂPgéﬁﬁ{§$§%ﬁ§§§ is of disorders of the
central nervous system cardi ovascul ar di sorders,
gastroi ntestinal disorders, diabetes insipidus, and
sl eep apnoea, which nethod conprises adm nistering an
ef fecti veanount of a conpound}in accordance wth any
one of clains 1 to 12. : thod according to claim
23, wherein the disorders ner vous
system are selected fromd pi ca
depression, bipolar disgt {_squders,
obsessi ve- conpul si ve di sorders, socyal obi as, or
pani c states, sleep disorders, sexual dysfunct@bn,
psychoses, schi zophrenia, nigraif and ot her

condi tions associated with cephalic pain or other
pai n, raised.intracranial pressure, epilepsy,
personalﬂ¥ "dPsor ders, age-rel ated behavi oura

di sorders, behavioural disorders associated wth

denent i a,R'ds hphbgempiiylakydiiaio detagen miinta) cydiosiiossrioxyalkyl,

i sor der s, <SP ERPEARG) HhadbBAERbRLS" S RER o, byt
addi cti on, BuDi(@N=9CR&nodleAiudfamdrov eBal substmeniswithuhilogen; *
tension, traung, strpke, neur odegener ati ve di seases,

e o R ENAR Sy, oo EERALRIE haogen, oy
obesi ty, whiydhoayelkiib alkogrmpiryl, spdoalkionyaikyth eydorkydaikoxyalkyl,
effectivea n&&%&lk?l%ﬂ(%xﬁ %ﬁ@%ﬂﬁoﬁypcydoalkylalkoxyalkyl, hydroxyalkoxy,

alkyl-SO,- or aralkoxyalkyl;

R? is hydrogen,.aikyl, cycloalkyl, hydroxyalkyl, alkoxyalkyl, cyclalkoxyalkyl or
R’-O-N=CH-;

R*is hydrogen 0;: ‘alkyl;

R is alkyl; |

R® is hydrogen 01; alkyl;

R’ is hydrogen,valkyl or cycloalkyl;

R® is hydrogen, ra‘lkyl or cycloalkyl;

and their pharr:haceutically acceptable salts and esters.

2. A compound according to claim 1, wherein R' is hydrogen, alkyl,

cycloalkylalkoxyalkyl or hydroxyalkyl.



accordance with any one of clains 1 to 12. 26. A
nmet hod for ti e treatnment and prophyl axis of disorders
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Il diabetes, diabetes secondari4fo pancreati c di sease,
di abetes related to steroid use;” Type 111 diabetes,

hyper gl ycaem a, dj abet,i c conpli.catjons angdsi ngu

resi st’an cAe?OIV\B‘?"E# HEVHYE RSP ]s%rsi’ g’glﬁ{ b gt léraﬁﬂ’!j agﬁ)xy, halogen or
ef f ecti vefismyslkoof a conpound in accordance with any

one of clains 1 to 12.27. A nmethod according to claim

26 for, the treatnent’ and prophyl axi;s. of, T Ll p3.

di abetles. - OB gt Bray P PR O brten Rris frdrogen.
human i n need of such treatnent which conprises

adni nisst rAatérapotral dcherdmgrarang onkef dpiewst i ©ad, Wperein the compound is
effectiv%ﬁgnunﬁ of a.conpound according to any one of

clainms 1 ¥ a4nd a therapeutically effectiveanount

of a lipase inhibitor. 29. The nethod according to

claim 28, wherein the |ipase Rhhibitor is orlistat.

30. The nmethod accordingto cllainms 28 and 29 for the

si mul t aneous, separate | adm ni stration.
31. The use of a conpound agcordi any one of
clainms 1to 12 in the manuf u a medi cament for

the treatment and prevertion Bf obésityNTRa patient

who is.also receiving treatnment w | i pase

inhibitor. 32. The use of a conpd®nd according to any

one of clains 1 to 12 in the manufacture of a

medi canent for the treatnent andlgfevention of

di abetes nellitus, Type | diabetgs, Type |1 diabetes,

di abet es secondary to pancreatic di sease, diabetes

rel ated tamdswhersindR Us®R’ aTeyqrdined ps ti antysmeof claims 1 to 4.
hyper gl ycaem a, diabetic conplications and insulin

resi stancg i i : j I RV in R? is hvdrogen.
{roat ront o BRORF ISR R e TR RCEL S Mihereip R, is hydrog

conpound according to any one of clains_1to 12 in the i
7. A compound according to any one of claims 1 to 6, wherein the compound is

of formula

r® N N N—R
5>7r“/ (Ic)

wherein the carbon atom C*'to which R® is attached is of the R configuration

and R! to R® are defined as in any one of claims 1 to 6.
8. A compound according to any one of claims 1 to 7, wherein R’ is methyl.

9. A compound according to any one of claims 1 to 8, wherein R® is hydrogen or

methyl.

10. A compound according to any one of claims 1 to 9, wherein R is hydrogen or

methyl.
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The use according to clainms 31, 32 and 33, wherein the
i pase inhibitor is orlistat. 3% - The phar maceutica

conposi.tion accordin o claim 16 .conprj si urthey. a
C oy Spu R bt ke G lnme of SR i et T eyt
36. The pharnmaceutical conposition according to claim

35, wher ed torhpeudd faselingial dhlylode of slathd 1 &t Hit seledéd frbhe
i nvention as. herei nbefore descri bed.

(4R,9aR)-7-eth6xy-4,6-dimethyl—1,2,3,4,9,9a—hexahydro—2,4a,5-triaza-

fluorene;

(4R,9aR)-7-(2-methoxy-ethoxy)-4,6-dimethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-

triaza-fluorene; .

(4R,9aR)-4,6,7 —':trfi“n;lethyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza~ﬂuorene;
(4R,9aR)—7—ﬂu§ré-4—methyl— 1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-fluorene;
(4R,9aR)-6-cyclopropylmethoxymethyl-7-fluoro-4-methyl-1,2,3,4,9,9a-
hexahydro—2,4a,5~triaza-ﬂuorene;

1-(S)-[(4R,9aR)-7-fluoro-4-methyl-1,2,3,4,9,9a-hexahydro-2,4a,5-triaza-
fluoren-6-yl]-ethanol and ‘

(4R,9aR)-6-(1-(S)-cyclopropylmethoxy-ethyl)-7-fluoro-4-methyl-1,2,3,4,9,9a-

hexahydro-2,4a,5-triaza-fluorene.
13. A process for the preparation of a compound according to any one of claims 1

to 12 comprising one of the following reactions:

a) reaction of a compound according to formula Id in the presence of a

reducing agent in;order to obtain a compound according to formula I

(Id) 0

wherein R! to R’ are defined as in claim 1;

b) reaction of a compound according to formula B in the presense of a

reducing agent inorder to obtain a compound according to formula IT
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14,

15.

16.

17.

18.

19.

20.

21.
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RS
R2
AN
. ] ) A\
RN "N NH
R5>\/
B . I

wherein R to R® are defined as in claim 1 and R* means alkyl.

A compound in accordance with any one of claims 1 to 12 for use as

therapeutically active substances.

A compound in accordance with any one of claims 1 to 12 for the production
of medicaments for the prophylaxis and therapy of illnesses Whlch are caused

by disorders associated with the 5- HT; receptors.

A pharmaceutlcal composition comprising a compound in accordance with

any one of clalms 1to 12 and a therapeutically inert carrier.

The use of a compound in accordance with any one of claims 1 to 12 for the
production of medicaments for the treatment and prophylaxis of eating
disorders and obesity.

The use of a compound in accordance with any one of claims 1 to 12 for the
production of medicaments for the treatment of diabetes mellitus, Type I
diabetes, Type Ifdiabetes, diabetes secondary to pancreatic disease, diabetes
related to ster01d use, Type I1I diabetes, hyperglycaem1a, diabetic

complications and insulin resistance.

The use of a compound in accordance with any one of claims 1 to 12 for the

production of medicaments for the treatment of Type II diabetes.

The use of a compound in accordance with any one of claims 1 to 12 for the
production of medicaments for the treatment and prophylaxis of disorders of
the central nervous system, cardiovascular disorders, gastrointestinal

disorders, diabetes insipidus and sleep apnoea.

The use according to claim 20, wherein the disorders of the central nervous

system are selected from depression, atypical depression, bipolar disorders,
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22.

23.

24.

25.

26.
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anxiety disorders, obsessive-compulsive disorders, social phobias or panic
states, sleep disorders, sexual dysfunction, psychoses, schizophrenia, migraine
and other conditions associated with cephalic pain or other pain, raised
intracranial pressure, epilepsy, personality disorders, age-related behavioural
disorders, behavioural disorders associated with dementia, organic mental
disorders, mental disorders in childhood, aggressivity, age-related memory
disorders, chronic fatigue syndrome, drug and alcohol addiction, bulimia,
anorexia nervosa, premenstrual tension, trauma, stroke, neurodegenerative

diseases, encephalitis and meningitis.

A compound in accordance with any one of claims 1 to 12, when

manufactured according to claim 13.

A method for the treatment and prophylaxis of disorders of the central
nervous system, cardiovascular disorders, gastrointestinal disorders, diabetes
insipidus, and sleep apnoea, which method comprises administering an

effective amount of a compound in accordance with any one of claims 1 to 12.

A method accofding to claim 23, wherein the disorders of the central nervous

system are selected from depression, atypical depression, bipolar disorders,

anxiety disorders, obsessive-compulsive disorders, social phobias or panic

states, sleep disorders, sexual dysfunction, psychoses, schizophrenia, migraine
and other conditions associated with cephalic pain or other pain, raised
intracranial pressure, epilepsy, personality disorders, age-related behavioural
disorders, behavioural disorders associated with dementia, organic mental
disorders, mental disorders in childhood, aggressivity, age-related memory
disorders, chronic fatigue syndrome, drug and alcohol addiction, bulimia,
anorexia nervosa, premenstrual tension, trauma, stroke, neurodegenerative

diseases, encephalitis and meningitis.

A method for the treatment and prophylaxis of eating disorders and obesity,
which method comprises administering an effective amount of a compound in

accordance with any one of claims 1 to 12.

A method for the treatment and prophylaxis of disorders selected from
diabetes mellitqs,' Type I diabetes, Type II diabetes, diabetes secondary to
pancreatic diseasé, diabetes related to steroid use, Type III diabetes,
hyperglycaemia, diabetic complications and insulin resistance, which method
comprises administering an effective amount of a compound in accordance

with any one of claims 1 to 12.
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A method according to claim 26 for the treatment and prophylaxis of TypeII
diabetes. .

A method of trea@f;ment of obesity in a human in need of such treatment which
comprises administration to the human a therapeutically effective amount of a
compound according to any one of claims 1 to 12 and a therapeutically
effective amount of a lipase inhibitor.

The method acéo:rding to claim 28, wherein the lipase inhibitor is orlistat.

The method acc,brding to claims 28 and 29 for the simultaneous, separate or

sequential administration.

1

The use of a compound according to any one of claims 1 to 12 in the
manufacture of a ‘medicament for the treatment and prevention of obesity in a

patient who is. aisé receiving treatment with a lipase inhibitor.

The use of a compound according to any one of claims 1 to 12 in the
manufacture of a medicament for the treatment and prevention of diabetes
mellitus, Type I diabetes, Type II diabetes, diabetes secondary to pancreatic
disease, diabetes related to steroid use, Type II diabetes, hyperglycaemia,
diabetic complications and insulin resistance in a patient who is also receiving

treatment with a lipase inhibitor.

The use of a compound according to any one of claims 1 to 12 in the
manufacture of'a'medicament for the treatment and prevention of Type Il

diabetes in a pati¢nt who is also receiving treatment with a lipase inhibitor.

The use according to claims 31, 32 and 33, wherein the lipase inhibitor is

orlistat,

The pharmaceutical composition according to claim 16 comprising further a

therapeutically effective amount of a lipase inhibitor.

The pharmaceutical composition according to claim 35, wherein the lipase

inhibitor is orlistat.

The invention as hereinbefore described.



