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(+) - AND (-) -8-ALKYL-3- (TRI FLUORALKYLSULFONYLOXY)

-8-AZABICYCL (3 . 2 . 1) OCT-2-ENE TECHN CAL FI ELD
wQabios/108T9@Nnt i on rel ates to novel enantiopure CPOPBPIVIE)61364

useful as starting material for synthesis of

enanti opure pharmaceuticals. In other aspects the

i nvention rel ates to a net hod of preparing t he

enanti opure corrpou ds of the |nvent| ART ..
(41~ B i HORE L et Y oSO A YRS L 1 JEr AR A Ohey 7 5022

a useful starting material for the synthesis of many

phar maceuti cal conpouREEHNICAL BFIE§D WO 97/ 13770,

Exanpl e 1 (NeuroSearch A/'S). However, using tropl none

a‘JI"hi§ |Né?ﬁ|5h'?8la ttSrrio%l% n"l’i s nggraceha t%ahln'gr}natenal

cases UC
for sy@th@msuQfmaatlome@harmawtmb; rable to synt heS| se

CHPOEP BYpEctS 4 Hedfon RIBRSS tohaMelite bRSRIAKAG o bhantiopure

two enaptioners may have di fferent pharnmacol ogrcal
comp3p8¢§pgﬁ1e IPYPRYRY; it is often desirable, and sonetirmes
subject to regulatory demands, to undertake drug

devel opnent on speci fgmgmlimmgﬂ at her than
racem c drugs. This rationale is based on the findings

t hat often the desired characteristi csegf chir

. I . .
o OFRIRRR (8- eallad-Bp7abieYRIOl32. 1 jostathAraneg s isely sfasting material
for thé B?n@ﬁabb’ofﬂﬁéﬂw Pnanhaémﬂi&tal cdsmbaamdsad ¢f.tedg D BZMI7F0,

Examgiy o (NG RR P bt oneine Fopiior B as fisiiteipg materialin an

achira rsynthesiauwill in sopwucasesaresulbiro pecxkiets beingoacermataspf two

enant%}ﬂ&té opur e such compounds of chiral conpounds are of

significant ng\l rtance for drug devel opment. SUMVARY
OPTteprt isNdgsiw@bleNol synthesise e@antm@@mrrméndw&tﬁerman the

racen@ét@\dsd.ﬁé A0 SHHEbh{LRS h?ayﬁl%mé)&lﬂﬁréﬁt p‘h%?mE@élBElcél brdﬁ!es
lon salt 1 reof ein

a
Bufihht ipia desiralie, . sAHOUERASUbAMRIS redslprdemands, to
undettake ddesdeveigirnent o spedﬁ@enagtudrhersenaménthan r&cemic drugs. This

rationg R BHARR A e Pl e b G PR Chpileiqrsfis of onial
compounds reside with one of its enantiomers, while the other enantiomer might in fact
add to a potential toxicological effect of the drug.

Also, in order to allow thorough investigation of each enantiomer, enantiopure
compounds and processes for obtaining enantiopure such compounds of chiral
compounds are of significant importance for drug development.

SUMMARY OF THE INVENTION

In its first aspect, the invention provides an enantiopure compound of the
Formula |

R—N 0O—SO,R'

M
or an addition salt thereof; wherein R and R’ are as defined below.
In its second aspect, the invention provides a method of preparing the
enantiopure compound.
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the follow ng detailed description and exanpl es.

DETAI LED DI SCLOSURE OF THE | NVENTI ON Enanti opure
W@vp0RTeE I n its first aspect the present i nvRCI/ER2906/061364

provi des an enanti opure conppund of the Fornula | or

an addition salt thereof; wherein R represents al kyl

OOtierfiHe s bf fHe Bventibn ﬁmobé%pﬂié?’éhﬁﬁﬁﬁb?person skilled in the art from
; erflu rogl ka/ .1.n one enboql nent, R represents al kyl.
the follgino JeiRIRd desHIRIRN AN SXETPIERr esent s methyl . In a
further enbodi nent, R represents benzyl, BCC

T T

further enbodi nment, represents trifluoronethyl. In

Enanﬂoéhhi I,OW% enbodl ment, the present invention

ant | opure 8- meth | -
Slrw;q ﬁrpt@ﬁgg%{hmrggqmtqurw@ provides an enantiopure compound of the
Formdmdzabi cycl ot S. Z. 1 Joct-Z-ene or an addition salt
t her eof a2 further enbodi nent, the chem cal
conpoupd \Q e |nvent|on i's enantlopure
r@t hyl sul f onyl oxy) - 8- azabi cyc
ene or an addition salt thereof. In a
enbodi nent, the chem cal conpound of the
invention is enantiopure M

or an Guditdn &t tnergd i f 1 uor onet hyl sul f onyl oxyJ-
d- azabicyclo . .1l]oct-2-ene or an addition salt

whergiRer eof . Met hods of Preparation In its first aspect

Rreptds@nmelkylrﬁra prcﬂéct:tidamngup%/adﬁs a met Ihod for preparing
an_e antl ure nmpound of the Forrmula | or an

repiaﬁ?’? rf’a'thgreof wher ei nRrepresents al kyl or a

protection group; R represents per fl uoroal kyl ; which

R 508 e TR SRS R repfdddi®s 2ikGP TR WpdcR ehffddithént, R represents

methyl.

In a further embodiment, R represents benzyl, BOC (t-butoxycarbonyl), Fmoc
(9-fluorenylmethoxycarbonyl) or any other suitable protection group.

In a still further embodiment, R’ represents trifluoromethyl.

In a still further embodiment, the present invention provides enantiopure 8-methyl-
3-(trifluoromethylsulfonyloxy)-8-azabicyclo[3.2.1]oct-2-ene or an addition salt thereof.

In a further embodiment, the chemical compound of the invention is enantiopure
(+)-8-methyl-3-(trifluoromethylsulfonyloxy)-8-azabicyclo[3.2.1]oct-2-ene or an addition
salt thereof.

In a still further embodiment, the chemical compound of the invention is
enantiopure (-)-8-methyl-3-(trifluoromethylsulfonyloxy)-8-azabicyclo[3.2.1]oct-2-ene or
an addition salt thereof.

74

o[ 3.

Methods of Preparation
In its first aspect the present invention provides a method for preparing an
enantiopure compound of the Formula |

R—N 0O—SO,R'

0]
or an addition salt thereof; wherein
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with the rel evant
N- phenyl - bi s( perfl uoroal kyl sul phon)i m de or a
w0 evetdeaml  equi val ent thereof in the presencePCI/ER2006/061364

chiral lithiumamde. In onegenbodi ment, R represents
alkyl. In a special enbodinment, R represents nethyl.
Rrepié%eﬁtsfallkylftﬂ*a Efdiééﬂ upR represents benzyl, BOC

W bo L m)c (9 f 1 uor enyl net hoxycar bonyl )
%’it'i? able protection group. In a still
whlchf metﬂw cmon@bmat:tinﬁa ¢aompaurid offioemalaly! or

nonafl u yl. In a still further enbodi nent, the

t is selected fromthe group of
L/ - pheyyl /bi rifl uoromet hanesul phon) i m de,
trifl uoxdnet Wanesul f;()g_i c anhydri de,
trifluoro-nethanesul f'onyl chlori de,
with the r¢levamil Nphedyblis(pbyrilydrioatkylsiufphooyionide Imaae‘unt:ﬁana) equivalent

there@ﬁln"tf %?eé@ﬁcbq}fla)@d ﬁ'illeGﬂwLé?ﬁ get hanesul fon) imde and

ro- net hanesultonic aC| nmet hyl ester. In a

further enbodinent, the chiral lithiumamde is a
| irf brhe! BHiBRdIERE szép?@%éiﬂs allé'%! an BPKFEcH| eABSIMERTIR represents
the chiral lithiumamde is [ithium

methyli <_ a- et hyl benzyl am de. In a speci al enbodi nent, the
cin a &drthertdmbodimentieR represbntsrmenzyl, BOC K {-botoxgcarbpnyl), Fmoc

(o-nubERGIMERRICAEGRY o ahi Bine g tafbetobidhBiny V.
ah’i astill ﬁJr(he)remlzocumeat W lis &riflupremietieyl or npnaflugrebutyl.
arr{@%P rﬁﬁé?@ftl\t%ﬂlﬁl%nf"nﬂ ﬁeér'\)ﬂmlﬁgbﬁﬂjo?&%@lshlﬁhon)|m|de ora

|um I'n one e

fU"Ct'BP%'p%}q'Yﬁje@H§ selescted BRoY *é‘echﬁHB@M’ pReRyibistEHiweremethane-
sulphBB mhﬁe pefidaronmethafesalfonie diﬂydﬁdétthﬁﬁb@-mlethéhe‘surfbﬁbﬂrchlonde

N e N e I A
metharleamm‘onllm]de and thifuproimeetbanpsulfotioacit onathybedter.t o a
”In?% g;rﬂwéé'gﬂﬁﬁécﬂw&t ttFS c‘ﬁﬂ?f Rhiunh BRGNP im REthPIeAzylamide.

Ina snegabﬂmbodmwetha chirad dithiymamigdeds N-lithiun dis-e-methylbenzylamide.
f W&%P@&ﬁl eRBBHinderRNhd At fnidA énhiae%ﬁih@fr%aeﬁoﬁk%rrhed by

odi nent, the above step (

reactlp%lbaet\ﬁggl? @rqpé@ll B&"Q%@"@@éﬁh'af'ﬁ%)agﬁpkl ng the chiral
am afuridrispeleial ehibodirheny ti®g ehiral dnoinkasve)-big-a-methyl-

benzylamine or (-)-bis-a-methyl-benzylamine and the lithiating agent is butyllithium.

In one embodiment, the method for preparing the enantiopure compound of the
Formula | may be performed as a one-pot synthesis.

In a further embodiment, the method for preparing the enantiopure compound of
the Formula | may be performed by the steps:
(1) adding the compound of formula Il to a mixture containing the chiral lithium amide;
followed by
(2) adding the relevant N-phenyl-bis(perfluoroalkylsulphon)imide or a functional
equivalent thereof to the mixture of step (1).

In a still further embodiment, the above step (1) is performed by the step:
(1a) mixing the chiral amine with the lithiating agent; followed by
(1b) adding the compound of formula Il to the mixture of step (1).
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( 1b) adding the compound of formula Il to the m xture

of step ( 1) .The chem cal conpounds of the invention
woreapohas7pr epar ed by conventional nethods for CPERER206/061364

synthesis, e.g. those descrifped in the working

exanpl es. The starting materials for the processes

d¢RE chBRficdl '@:oh‘ﬁﬁ)tﬂﬁgiﬂf e ﬁﬂ@hhéﬁ?ﬁé@f‘béﬂﬁ%d@?@%y%nV&Ntlonal

methddiioe,heRTed) Sb et ero-dREVS Hasdibes BinG NV aBhesamples. The
startrngwmatenalsrforcthe procdsses awseribed in theapret et applicptiom dreoknown or

may (s B St 55, hyBRINEA halPos TE BHmol oy alaiable

chemiaads.at ed by conventional techniques, e.g. by

eXlso?srid E6m ﬁﬂﬂébﬂﬂe’ n°’r%ht%h n%é’d Eé'c:'oh%hé’@ to another comgPund of

crormtora %/ ination of two or nore
the 'nt’ﬂ%t'wﬁagr?@ﬁt’gnwadl@%% P%%d above is consi dered

V\ﬂl'hélehdtﬂredﬁétgﬁﬂ!tﬁé rddttions aegambemﬁsreﬁn fiay @fsblatéd @9
tuents I n the, cor ext gf this :d;ﬁt@allon

°°""eaﬂt'19{)PP‘§ﬁ°b[]B“8§s? gnhy gXtrgct Alisatign, °’§rt“r*5?’§ﬁ$°9raphyr
etc. or branched hydrocar bon chai n. The hydrocarbon chain
PRRY So N Aol AhBnbda el o€ BEBOM! aBBve is
, n pent ent neopen
consi erresir\wmnrt swpe nfethpl prsaenﬁy Iewetjgn In a preferred
enbodi ment al kyl represents a G -4- al kyl group,

Defnl'tlaﬁbf'ghﬂgqt@éﬁtg' i sobutyl, secondary butyl, and
ary .. In anot her Ereferred enbodi nent of

t I teiaaneextich thisinmvAntiop Ansalkyiaroup desianalas a ugivalant saturated,
straighhb£braieied 'hyB'era'rl%H éhalheT rﬁﬁfoca%cﬁw bhalﬁrpﬁéﬁé'ra&y contains of

from ofie 4 8BPb saion Qe Caestighinuding DORBI. iSPodyhasengnty.
tertiagl ;ieri‘nyidhe)g,elandtrmmnh acméfeweTeMbgdrmerlattajhsﬂ represents a Cq4-
s SpERE RS USE Sl Y SEBIRIY o e Sl by groter
preferred embagimeskof this inkestiomalkyt lepresents afouralkiedragp, which may
in parﬁEé‘lﬁF bem%tg?,f’r%g{a@tﬁrgg%éﬁmpund IS In enantioneric

excess er the OﬁngSI te

elitheicoptaxt of hissRuentian paiHeroalkybgwyasigsnates an alkyl group
havin @th’ ehatoms @éﬁééé@Wﬂh fGoR%a6fs. BkambldsaaciudS brfffuoromethyl,

penta m;ga frk heptafitordpropyl BRA HongnsiaBLA, ™ - 11 @ further

Enantiopurity
In the context of this invention a compound being enantiopure means that the

compound is in enantiomeric excess of at least 80% (w/w) over the opposite
enantiomer. In one embodiment, the enantiopure compound is in enantiomeric excess
of at least 85%, 88% or 90% over the opposite enantiomer. In a further embodiment,
the enantiopure compound is in enantiomeric excess of at least 95%, 98%, or 99%
over the opposite enantiomer.

Chiral amine

Chiral amines are useful — in the form of the equivalent lithium amide - for the
asymmetric transformation of ketones. Such chiral amines are well known and
described in the art. These amines include, for example, (+)- and (-)- bis-a-methyl-
benzylamine.
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t he enantiopure conmpound is in enantioneric excess of
at least 95% 98% or 99% over the opposite
wepmotdgaer. Chiral amine Chiral am nes are useETEP2006/661364
the formof the equivalent Igthiumamde - for the
asymmetric transformati on of ketones. Such chiral
Protedfior8foupse Wel I known and described in the art. These

o PEtEcAt B Aio,giPuns HeamsbeAsten R GnalerS pF mose syahesis steps
is a prdcedlore wel) knops srghdesdribedan the artd Examplesnef sfjuitatrw protection
groupRtbiIigsdwhlcH e cisforhal TEedn BRbliy BB spegtic grameles
includg;, eup sbanzyl t BOSe(tbhitwtycarkonyljs Foreer (O+fjuareeyimeth@eysartinyl) or
any og@téglfl_ﬁgl%- pé}@@ibb?ﬁoﬁ?f\f@{n@ detsils e suitatsle pro¥8BFSH groups may

. (] ut oxycar Yy - . w i
be foungd in Rspiascyer8roNns, B A aanigisynthesishy Goeena TIHiangivils P G (John

Wileyl® Sofs! IneNNewovierk, fopojier details on suitable
protection groups may be found in "Protective groups

' thesis", G T wand Wts P G (Joh

Adaitign IR sons” | nc. New York. 1999) . Addi tion Sai (s The

Cmaé}chéfnicw _rdibmplvdmdfoftth@tiri\lﬁnﬁeh indly baprchﬂ?éd D}léniffhbr'rmsuitable

ny. form suita s a,startdng,.materia r r.t her

as a PR dbAleT LR Ui s Buesy e hel® It 86 AcloLatts.

E:Eaaqnp&s; affaddition tsatis inchj_des yviithouhjhh_aitatimm 1lh|euton-t_oxic inqrganic and
ook 5 8 oS54 ST OB ORI, BB, o
perchigyaieeothedrhasehaten thesulphate, theter rrp%tedh\ecacg%aée, thaaconate, the
s ol e o sheod el hmeng el o,
embogfy, Be enariste: e Hitiauste, hermtaen, S ShRelatsmibn actate, the
maledtéghe maalondte, thehmahdalateathe, meh?ngbprMte, themaphthalene-2-

t t e e .
suiphdfif ey, bRl BIE, Be s, R Erod G EalE e Slecinate,
the tagatgibadoluene-pisuirhonate: andithelike.SSuahtealts anayhe farmedihe
pmcetaﬂéagtq,g?, krid¥h éﬁ&?gﬁérﬁedtin%éﬁr‘{m nate, the tartrate,

uene- R-su onat e, and the |ike. Such salts may.
bethesacids e pﬁsdl’@&lﬁ peig, whioh eay At ke eorridered pbarmacedutically
acceptdlsie hby betdisy ugstilds such as oxalic acid, which may
npt  be consi der.ed phar eyti.cally, ac tahl e, may be
oL RanRe of RS imEr oA Es sonim salts” oF BBreaRing SmBSunds are
also comtemplated as 'acoépthbleoaddifion salts: dirpfenredts onilem salts” include the
alkyl-onium salts, the cycloalkyl-onium salts, and the cycloalkylalkyl-onium salts.

EXAMPLES

The invention is further illustrated with reference to the following examples, which
are not intended to be in any way limiting to the scope of the invention as claimed.

(-)-8-Methyl -3-(trifluoromethylsulfonyloxy)-8-azabicyclo[3.2.1]oct-2-ene

To a stirred mixture of [S-(R*, R*)](-)-bis-a-methyl-benzylamine hydrochloric acid salt
([0’ = (-)-73.2°) (86.5 g, 0.33 mmol) and tetrahydrofuran (1000 ml) was added at
<5°C: Butyllithium (264 ml, 2.5 M). The mixture was stirred at 0 °C for 1 h. The mixture
was cooled to -70 °C and tropinone (41.8 g, 0.3 mmol) solved in tetrahydrofuran (200
ml) was added over a period of 90 min. The mixture was stirred for 3 h at -70 °C. N-
phenyl-bis(trifluoromethanesulfon)imide (114.3 g, 0.32 mmol) solved in tetrahydrofuran
was added to the mixture <70 °C over 2 h time period. The mixture was allowed to
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al so contenpl ated as acceptable addition salts.
Preferred "oniumsalts" include the al kyl-oniumsalts,

w0 b@oayssboal kyl - oni um salts, and the PCT/EP2006/061364
cycl oal kyl al kyl - oni um sal ts.g EXAMPLES The invention is
further illustrated with reference to the follow ng

reach%@ﬁ’p’te?ﬁperMUré fover mgmtvvatére(adya%tscaddedlfanmd pR¥extraction with
dlethstle ef '@/gﬂw 'I'he onsg%cr)'npc plg\)ase was 'vpé/s?\rétd'v%% \Z/avsatecrI (lenﬁfs The crude
mixtureSef theititleuaroduet and thel choray Boing mxsmlaraipdlby[ﬁhcm délddtkg)

columr?cr?rB t8ardph 'Jsf o cht oifutlbﬁy rdeit uu IPrﬁeS hiral amine
s e e prger gt

ori c” acli
and ther) us@ azplxttge of r@ethan@@nﬂ@phloa@metwa(ﬂy&)o be @rpduct was

,So|atéa¢}pﬁgo;g@02@§nﬁ;pyjed at <5C. Butyllithium (264 nm, 2.5
) he m xture was stlrred at 0 C for 1h. The

ure was cooled to -70 C and tropi none

The S@eFQOﬁh%'mstrmf\iee pmdutém%ﬂsmeﬂéw qezo'@tlﬁai)om( Eadgu
benzdtHrin gsnﬁfeftwﬁ Shz&8cyd IdS[3 Thpchpxdng:e was stirred for 3

o of o St i B b O SBT3 T are
(4.64 gddéd mondljel, 2adirhethexydihafe (180 ndl),I2- bemthrenybbbroﬂﬂwamd (4.5q,
25 i U5slEE) BBl P2 560 AP IFGH iRk 0. 47.2 mmo)
and watem(58i ret)iwassbulehled through withTargoorfgahd cmphaé@mm%ﬂ (0 17g,0.13
mmolﬁr%%%d@dt FollRuieRs b)( ?efmxlfba 45 HIS. The' ijrﬁxtm'é( Wégf‘anebvebﬁs cool to

I roduct and hiral am ne separ at e
room 5‘?’!"%'@%'@ Water kbgo E'@I ‘Mﬁ% added ﬁ%ﬂod‘(ﬁda%?xh%‘ﬂﬁ’@ ‘@!F*P\Q!ethw ether
(2 x 5@crgt) ?Tlfﬁe orddrii@phiisé Wa@f\@bﬁhe‘d?ﬁmh Waitér (ghgsomly alfheamgamc phase
n 0 dse a and di chl.oro

was 33, ansFEvdathal the e a0 g amsieeiaie By ARBifion of
hydrthbnstauda(kMe)rmMedyn aftharad (Pmb@6S6). V\AddltlonﬁNatarB@Otml) and
conc%@#}%@%l i O«frlgb‘?nl L&II{O&/@%ZV %xtractllon \%ltl'bdlc@oromey\ane (2 x 50 ml)
gave thayiree baseofd.09 g, 100 A; from the salt)y[:a |5 = (-)-46.3°. The tartaric acid salt
was pregarédB} M&lnéﬁ\ fdridriedGdes. h)d ¢l rﬁﬁﬁ%ﬂ Xé’ﬁlﬂxture of the free base

and e (oS B e The RGeS HIRiaiG ok Rypigh ardwas

isolated by filtéationg Yidl8 5:064)(12 @7t mass|)chiral HPLEt (€) $09% gnd (+) 5.1%.

Reory{FallrdtiER 4.8 41 Xl Lo eibafotinafl uf ofis @98 326 9, 8.0

mmoliyi chiraPtPRICh(3) 97 %6 andd;+) 8.108. Mpd37.6vs0°4kded f ol | owed

[The aéﬁran g)fu'n‘dés BPfheA';?roﬁhEts\)&@r‘ae 51 %%aoﬁ? ﬂllb\%‘@dH?EPCrﬂ@{hgd

Colurm GRm&%ﬁWH\G& d0R 4.6tMBY: 5(mnngmpﬁrqturen2é'> C. Flow: 0.9
ml/mif! BgdtionbRFReEG pYasdiastiot: v 2ebeim (I@oblléghaéé .5 Ve Sodium

aceta?ﬁ/@ﬁﬁ%ﬁﬁ@?@“&%@ﬂ“@%btﬂ ‘(A)Zggﬁfr%\é %r]? fa? gd -kl)-y addi ti on of

(+)-8-Methyl -3-(trifluoromethylsulfonyloxy)-8-azabicyclo[3.2.1]oct-2-ene
Was prepared according to method C using the other chiral amine [R-(R*, R*)](+)-bis-
a-methyl-benzylamine hydrochloric acid salt, [a] = (+)-73.8°.

The stereochemistry of the product was confirmed by derivatisation to (+)-3-(2-
benzothienyl)-8-methyl-8-azabicyclo[3.2.1]oct-2-ene as described above:

After first recrystallization converted to free base, [a]; = (+)-46.3°. After second
recrystallization converted to free base, [o]> = (+)-53.3°. Chiral HPLC (+) 98.3% and
(-) 1.7%. Mp 66.2-73.6°C.
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hydrochloric acid (4 M solved in ethanol (5m, 96%.
Addition water (50 m) and concentrated amoni a (50

workgosfied7bowed by extracti on with di chl or onet haPE&T/ER2006/061364

50 m) gave the free base. (#.09 g, 100% fromthe
salt) [a 5 =(-)-46.3. The tartaric acid salt was

CLAINISpared by adding D-tartaric acid (2.4 g, 16 nmol) to

a mxture of the free base and ethanol (96% at
reflux. The m xture was allowed to cool overnight and
Alamnambpumbdmpémmd ofthedformdlalld 5.06 g (12.47 mmol),
chiral KHF -) 94.9% and (+) 5.1% Recrystallization
1.9 mol) from ethanol (150 m, 96%
pi—eldgd ( )8 @_m@d)%R- chiral HPLC (-) 97. 9% and

. ¥7.6-76.0C. {The chiral purities of the
product’g # anal yzed by the follow ng HPLC net hod:
Col um: ChroniTfech Chiral -AGR) 100 x 4.6 nm 5 mm
aegpgaamuﬁgana&;}@of Flow 0.9 m/mn. Injection volune:

. Detection: UV 290 nm Mbbile phase: 5 nM Sodi um
‘3’ 8{%{?e buffer pH 5.0 containing 3%/v acetonitrile.]
Rrepieskhtdgikyl or a protection group; and

I f onyl oxy) - 8- azabi cycl o[ 3. 2. 1] oct

Rzéé}r&%g%re?@?ggél according to nethod C using the
other chiral amne [R-(R*, R*)](+)-Dbis-
?na%habﬂlc&%%o@murtﬁdwﬁmnh%irp acid salt, [a 5 =

stereochem stry of the product was
ﬁPF‘%ﬁ?BE?‘E)'ifyderlvatlsatl on to (+)-3-(2-

benzot hi enyl j- d-nethyl - d-azabicyclo .i oct -ene as
ilﬁs i bed Iabove éfter fi hrec:ryst allization
?F‘é%a {£eMRoMg b%fféant ‘@4 ere( +)-46.3. After second

Rempresentbitrifiuaromethylverted to free base, [a ? =
(+)-53.3. Chiral HPLC (+) 98.3% and (-) 1.7% M
66.2-73.6C. CLAIMS 1. An enantiopure conpound of the
[Ebe eheani¢al sompeuadnfclaim tdaing her eof ; wherein R

ERBMIRSTRING %+)aslméthyr-wtrmn@Fcﬁﬁéthgréuﬁéﬁwsxy)am@zéhcyclop .2.1]oct-2-

re resents perfluoroal kyl he chem cal conpound of
im 1, wherein R represents alkyl. 3. The chenical

ooanaddﬂuonfsattl taereof, wherein

The chemical compound of claim 1, being

enantiopure (-)-8-Methyl-3-(trifluoromethylsulfonyloxy)-8-azabicyclo[3.2.1]oct-2-
ene;

or an addition salt thereof.

A method for preparing an enantiopure compound of the Formula |

R—N 0O—SO,R'

M
or an addition salt thereof;
wherein
Rrepresents alkyl or a protection group; and
R’ represents perfluoroalkyl;
which method comprises reacting a compound of formula Il
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10.

R represents trifluoronmethyl. 4. The chem cal
conpound of claim 1, being enantiopure

W@ 2006808784 hyl - 3- (tri fl uoronet hyl sul f onyl oxy) - SPEWEP200§/061364

lo[3.2. 1]oct-2- ene; or an gddition salt thereof. 5.
The chem cal conpound of claim11, being enantiopure

(-J-d- MY A\a- rifl uoronet hyl sul fonyl oxyJ-d-azabi cycl

o .1 oft 8; Or an addition salt thereof. 6. A

Rethol for| prepa an enantiopure conpound of the

For mul § An addition salt thereof; wherein R

represemts_alkyl or e rotectlon group; and R

represe erquoroaIF ; tho? npri ses
E ﬁé)ezaa gRY! %‘\S lﬂRfPﬁ heg)imide g5 gfunctional

éhmbam\t tHaraéhiarthé mwide&dfwéml‘m MHiuwncdemide. a

functional equivalent thereof in the presence of a
chiral lithiumanm de. 7. The nethod of claim6,

Whe maetho& of slaimnig;IwhegeinTiRés atkyhod of clains 6 or 7,
wherein R is trifluororrethyl 9. The nethod of any
one of clains 6-8, wherein the

g eetppd sl sfaiapi efof ouderein i istoAyorometylor a

functional equivalent is selected fromthe group of

- phenyl bi.s( trifluor.onet hanesul.phon)j m de, . .
The FreBbe ot 3y eoe pTHSRITS G yiasleit 176 N-Bheri-bis(peruoroalkyl-
Sulbﬁbummmmlbhamdumdﬂém|sd§elected from the group of N-phenyl-

bistfifagignigadeRbhardin s b bl REABBITS Hnhgdg finuoro-

methanﬁmﬂfonﬂtammIN-(ﬁrcbIom%wdyﬁ?ls(fe@uemmeibgnmdfon)lmude
ﬁ%@ﬂhﬁ%ﬁg&gmgg@ﬁéﬁhé&% tnﬁd?%@rtﬁflﬁbr‘o effiine_lifonic acid

um yl' benz
methyl ester.

The method of any one of claims 6-8, wherein the chiral lithium amide is a lithium
methylbenzylamide.



