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THEREOF (57) Abstract The invention relates to a process for preparing
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PCT/ HU0O/ 00043 Process f or preparing (1R 2S, 4R) - (-) -2 - 1 (2 - f N,

N-di et hyl azi no} -ethoxy) | - 2 - [phenyl] - 1.7, 7
-tri-[nmethyl]-bicyclor2.2-.11het)tane and Pharnmaceutically acceptable acid
addition salts thereof The invention relates to a process for preparing
(IR 2S5,4R) - (-) -2- E (2 { M N-di net hyl am no) - et hoxy) 1 -2- - [phenyl]

-1,7,7-tri- [methyl] -bicyclyf2.2.1] heptane and 10 pharnaceutically

acce® abl e acid addition sal{gs thereof. The 2-(E)-butenedioate (1 : 1) salt
(fumarate) of (IR 2S, 4R)- X (21-{N, N-di et hyl am no) - et boxy) 1- 2-
-[phenyl | -1,7,7-tri-Emet hy g o[ 2. 2.l | hept ane of is Formyl a 20 25 30
is a known anxiolytic actl nci p havigg the INK "deranticlane
fumarate". The conpound of Fornula I falls rJnder the general Formula | of
Hungari an patent No. 179,164 b s not bee actually and explicitly
disclosed in this patent spe \i on, nor the preparation thereof has
bee2535 exenplified. Accordinj Adngari an patent No. 179,164 the al kanol
am ne cycl oal kyl ethers of its~ge&€ral Fornmula I are prepared by reacting
(+)-1,7,7-tri-[nmethyl 3 WD 00/ 68181 2 o 8 OCT 2003 PCT/ HU0O/ 00043 - bicyclo
[2.2. 1] heptane-2-one, i. e. (+) -carrphor of Formula 5 10 Il with the
corresponggn i t corrp subj ect t he adduct obtained to
hydr ol ysi gga%d%%%o UCH r?glyo é‘ f5pﬁ'§‘ %7 ggﬁ‘% TPSf thfe i oduct

obt ai ned {'AerBasiclenge fomzrateb'y etherification. As organic netal conpound
a (gpgnard conpound or an organic alkali netal conpound, preferably
l'ithiumor sodium conpound, is used. 20 The preparation of the conmpound of
Formul a | hasTheefompenms (Of Fosondsed Ealbangedénntipatgatednl 212,574, The
essence Ofoihii3aPK06®S 1 i CRL I 0% OF t arried out
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brom de '@dtﬂfhthtlehhehd:o weVﬁréﬁgragn.éB)theféaf gas [pdenyl | -1, 7, 7-tri-

5%} - bi 1] hept ane of Formula 30 11 WO 00/68181 - 3
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and-is not*¥s Ry E&Hﬁlté‘?‘gl g‘ig EIeZo?rp?r"s’ed[mQWMe'actl on mixture is
converted w t hout pur| fication into the sodiumsalt by reaction with
sodi um am de or sodium hydride and the sodiumsalt obtained is reacted
wi th anhydrous (2-{chloro}-ethyl)-dimethylamne in toluene as medium The
reaction m xture contai ns beside 10 the base ,

o (1R 2S,4R)- (=) :2-[(21- {N.N-di et hyI am no}-. .-ethoxy).]. -2-.[phenyl]).-1,.7,. .
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feasibility. 0 8 OCT 2003 WO 00/ 68181 PCT/HU00/ 00043 - 4 & OCY 003

i por t anty,, to be enphasi zed that a considerable pa anphor
of For mul 68? uszled in the Gignard reaction does not reaE{:TQ{t"&()tom"g
starting material cannot be technical]y renoved fromthe desired product 5
because of the physical properties of 4+) -canphor and the | abi lity of the

conpound R 2S, 4 = (3. -2: enyl] 1,7,7- ~tri- rret I yclo [2
2 1] he%#&ﬁgcy’@'8f£%?ﬁ§ﬁ£F$T°¥?brﬁEdeS| {&d ~EamB °¥ Forhild

(1R 2S,4R)-(-)-2-[phenyl]-1,7,7-tri- - [nmethyl] -bi cyclo [2.2.1]

hept ane-2-ol of Formula Ill is 10 susceptible to deconposition. For this
reason according to the process disclosed in Hungarian patent No. 212,574
the alkylation step always takes place in the presence of (+) -canphor of
Formgla Il. 15 The aforesaid gives rise to the drawbacks of the process

di scl osed in Hungari an patent 12,574. The alkali hydrides and am des

used in the first step of the R | ation reaction formgatts not only with
enyI 1-1,7,7-tri- [methyl] 20

the al cohol (1R 2S,4R) - (-)

- bi cycl o[ 2. 2. 1] hept ane- 2- ol of a IIl but also with (+)-canphor of

Formula Il and ot her conpounds & ning an active hydrogen atom bei ng
Fothi S reason beside the desired

present in the reaction m xture/
co und (1R 2S,4R)-(-)-

- HF 2' -{N, N-di met hyl am no} - et hoxy)]-2-[phenyl]-1,7,7-tri- 25 - [nethyl]
-bicyclo [2 .2.1] heptane of Fornmula | further alkylated derivatives
fornmed, e.g. from unreact ed (+) carrphor -are obtained and the desired
corrpound (1R 2S,4R) - %%1 {N, N-di met hyl am no} - et hoxy ég] -2 -
| phenyl . |wi4h' the ;CoFTesp W]Orﬁﬁ%l%efézl 2SR PRRE anEUBY €S§1RGr nul a |
is to be theoyEdwslk fsFafned Xt NSy DBlyvd ¢ Ngn8 ULt rdbdiReingi 68tandhal so
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- 2 - [ phggy r ngg ' o) Gund] Formul a |
can only be c}}ﬁ ie aﬁ %1:(.)% |%oﬂr?p et e%é/gi cé%ans‘i-offgge%rysta lization
fromO 8 mtxmsawwteslmm o02=d. - 5 di et hyl formani de.
However, with the aid of said recrystallization only non-basi c

contani nations can be | etely renoved, which_do not forms
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har naceut i cal act ri I’ICI | e to the re ed ext ent een
Pound t haT>T A Tase o&%% satJi‘q'ontha‘r ea%'?f ?t’(cﬁz °§S Fé’ CQ - 2-
[ phenyl] id, caxried rout [atetdtyla]temlaiaaﬂe)[cﬂﬁ 2tHé heyn Ghoes Ps oIAgf—'Oi‘:dnngl alll
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bei ng al ways présent gives r| e for mat1on o consi | e amounts:

of B§- pr oemEgRATd . react(lm 35?4R)pb5->nyl magmes iuy Norem det Y| dheEBY et hyl )]

-1, 7, T-deher [tRtidiNd (IR bzs:,mt)a %h pnf 2,7 08ei ofmEenpula 20 25
NVThe by roduciﬁ(lR S4F%_l élée gl di hylamno} -ethyl) ] -1, 7,
7-tri- ‘]1° Fct 5 of Fornmula Vis fornmed as
foll ovvs under t he condi t| ons used 30 in the etherification reaction
(+)-canmphor of Formula Il forms an alkali salt in position 3 which in turn

reacts wth the (2-{chloro}-ethyl)- d| met hyl am ne used as al kyl ati ng agent
to §0el d the conpound of For mul a~y. e anount of the by-product of
Formula V may be as high as 1 35 tof 10% The solubility of the fumarate
2-(E)- -butenedioate (1 : 1) of thdg)conpound of (1R 3S, 4R)- 3-

-[ (2" -{N, N-di et hyl am no} - et hyl ) -tri-[methyl] WD 00/68181 - 6 0O g
OCT 2003 PCT/ HUOO 00043 - bi cycl D@ ane- 2- one of Fog Ia Vis
approximately identical with thay of \the funmarate of the désired conpound
(1R 2S,4R) - (-)-2-[(2" -{N, N-di net hyl am o) - et hoxy)]-2 - [ phenyl] -1, 7,

7-t8g- [nmethyl] -bicyclo [2 .2.1] hepyrame=uf 5 Fornula | and t heref ore
crystallizes together with the fumatate of\the conpound (1R 2S,4R) - (-)
) 1.4

-2- [ (2'-{N, N -dinethylam no}-etho 2- [phenyl] -1, 7, 7-tri-

[methyl] - -bicyclo[2.2.1]heptane of Forsdla | and contam nates the

desired end product. If the etherification is carried out 10 in toluene, as
described in Hungarian patent No. 212,574, the product obtained after salt
formation in ethanol contains considerable amobunts of the inpurity

(1R, 3S,4R)-3- - [ (2" -{N,N-dinethylam no}-ethyl) ] -1, 7, 7-tri- [nethyl]

- -bicyclo [2.2. 11 heptane-2-one of Formula V. 15 The salt is a highly
_.unsol ubl e conpound and can be recrystalllzed only. fronldlnethyl formam.de.. ...
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Formula 35 WO 00/68181 0 8 OCT 2003 PCT/ HU0OO/ 00043 8 1V 5 10 Ls'sgqqrm | f
an al kal iw8‘6§/€§1' ydride or alkali netal amde is used as basp salt
forming agent 'the amount of the contamination (1R 4R) - FCT/HY89/00043

- (N, N-di net hyl am no) - et hoxy7] - -1, 7, 7-tri- [methyl] -bicyclo [2 .2.1]
heptane of Formula IVis 15 1 to 10 The tonpound (1R 4R)-2-[(2'-{N N

- di met hyl api,no} - et y)l-1.7.7-tri-{methyll- -bicyclo[2.2. 1] heptane of

For nul a |\’/‘n%%s; b’é’e%ﬁﬁn%%w#%oé?c?ﬂﬁéﬁgo S\ [Y&ﬁagampzugglhi, 75, 1377,
(3'955);h lCthst,m))s-t(r-.) -%Jifﬁ%ﬁé?ﬂﬁﬁ)}1,Thﬁ-F9ﬂpgg_ggh§liﬁ,gR)2- i L( 2' -{N, Nf 20
-di et hyl ¢ YASIRC -tri-Ime - -bigcyclo[2, 2. eptane o _
Formul a Iwg%%ore%?(aﬁs]]tfecﬁ?%é ‘#}e"%l %%#u}r%tﬁillh& r+8etBf al kali netal
ani de usetRFPrion arfixfinmmland cisrmoonisolabed ettivsi Ebmpléernist ep reduces |
to 18% OfedcupdsHRNehd & orneol 25 which.|s converted under
the reacti onO%%ndi.ti ons u:'-se%{%’ét%‘ ﬁ%’ﬁ%&é k% ié)?’%‘f‘%"fti‘;l Ylgﬁﬂugai d al kal i
salt ent ®¥ifigetion datordie aofdym dsakt Hy aneaetion owhthaskdiati on

reacti on.ani@ee\e ,sdditmb HyBalaet AR 2 (.24 ¢ . :
di met hyl ani r@ t hoxy -1,7,7-%?%%& é%é;ﬁ@"s%“.(é%}%;%%g’[‘f? *3] heptane
of | For muITEASF Sk R EHEHARGHE { (2 CHIRE Qs fat vty Lamine

(1R 2S, 4B (toluzne 2s- gdd¥um. The reaction mixture contains beside

-dipet hyl am - et hax -2l pheny] -1, 7, 7-tri-[methyl]-

-bi%a;cl o[%%g%}g}?eéag‘né)%#gdrml’éﬂS']#] 1 ’f:'d’tﬁ%%twla’%ﬂ‘k}hg up the

react i on -®itheera ] -35 [PBe@¥1683187 ,-7 EriQ Bae®¥Hi 13003 PCT/ HUOQ 00043 The
-probl em uy i o] i j J oyide a rocess, for_preparing
‘(1R 25, %%)%ﬂo‘i(oft)g_&?}‘} Fggf.@ﬁg]h!{l'}d:%&loa H (\fae:.ng‘pzpesent in "an

di met hy| #FCHEE- Eh8Ry FP- 30kphenyl ] - 1, 7, B tadngidkeztabile ampwyc|of[2.2. 11
heptane ahphei®ded hnand RR3/iHACHA LA, 5 AGEERLAN GG d afdi tion salts
thereof with a hi ct[her rade __of purity w thout the necessity of
re%stal‘:?ﬁ&??’oﬁ parfetgatifon (dRegs MR ) cH -dmprd@benvld 13edt Dnly to an

i nsuf fi ci-ent - imeithiy L hit bapyend [aQel.d 1negee d-be i elid 9ard nor eover woul d

have t he t.the residual, ,solvent _10_could_not be renoved from
t he end pg(%g\é\@ggk%&g?éﬁf‘ﬂ’gﬁgﬁk 'ge% L3R8T 250 1c RS BRBaRYEt hods.

Sur pri si tgiphehylaiwperhaseseetncsoMhed Hage HaRpRESSEAM) - (-Hwet | @r.- 15 The
present LpyeRli | n RPLI_SL g, cqoui tiqgn that if the
reaction Eigfi\i/eggﬂte gy?ggtgfgnett%gﬁzgezcgﬁg%Xﬁﬁg&t’ﬁésé eround (SR, 2S, 4R
- @9 _o-ImppR¥A)rPicyelof2.2-4] heptamehpt] Fobmujel & iz Zefadtmpidne- 2- ol

of For mugom28akll cafifah2nbehbasobs E‘S%'r)ab%iiFSEt t}Yxlt%”ia%%Jo%scarr! ed out in

t he presgnce of an_al kalj netal h% ride or alkali net am de in a nmedium
cont ai ni Ag~T2bFnBFidcoWpPETRYPSR i Rgsg 45 setofxesbandd the urated

het er ocy€immaratagsalthi2 Ssyged. rheg tadtans adsuht] oF0hwmeRlacHeg particul arly

orane) [ SefRpbeohs ol 88 et L2000 Ty Lo o

[ pREnyl ] -147 77 -¥rir [methplhybicyechod2cRol] Beptahé-Repland @Formaryall a | and

t he by- B, - 3= s i et byl am -et hyl ). -1,7,7-tri -
30e- )[/ngfﬁgri]?ém%l{%?c% @ZSr%éaﬁgE%r%%g?ogéeg? agg%ﬁgfa%\%'lds formed 0:1: y
inam nFﬁ%*aﬁFrb%ts.t%e whdoh £amobei reonsednanl bet Brigmepat ati on of the
desired seapeids éé&:?sréx%ving( the Zblbelﬁ%' E%&glw%%&nﬁ&hﬂ.a@@@?et hoxy) ]

-2- [phenyl] -1,7,7- tri- [nmethyl] -bicyclo hept ane of Formul a

in highé?géée??%f?ﬁé%ﬁﬁﬁw}?ﬁ°at%PgHEPcﬁﬁﬁﬂe huguftpey (+pacemPios | v

CIN N | Dpg byl arl ol By o gty ki lzad; wigROUE TS 10 0 0 oot

-{N, [ am no} - y -1, -tri-[nethy -

2003 PC'I%%%% qﬁ%y%‘%%“%z.z? ‘Lﬂ Hgﬂﬁgﬁe‘?% FBﬁeqés “E8PRRST V. Thereby

<[51 hcon})i)u#ﬁti(fla;tz&@iliiea;[(:Bh‘.;é.Nihll- d'asfetbylﬁn‘bﬁe]-fo-lfdi hmdy)l] -2\-Nh )
pheny o dad ki 1.2 D] 2.1 tane Ear mul.a, | ic

directlyt%%%%sgééérﬁf{ég%ﬁgé%%ﬁ g E§X%h§F§HSoﬁ%e?gcggafggaFﬁé beghrity

and theveightenandf2%dyiuweigbtvenespegtibelpbt Fhnedthenytiled dentairee t ext

t hesperc anGe, oA i : 50 n f _th o] Formulae | an V

angsof o?ﬂ%r.lp'ponpdﬂﬁgga%?g %ﬁee%gsﬁﬁfgoPkggggcE?%%%?%éggphic anal ysi s

they beifRpIHe1}EEY0 of the area under the given peak and the total area
under all the peaks. The term "pharmaceutically acceptable acid addition 15

salts" used in the present patent specification neans salts fornmed with

i norganic acids, e.g. hydrochloric acid, hydrobromc acid, sulfuric acid

or phosphoric acid, or organic acids, e.g. acetic acid, tartaric acid,

succinic acid, malic acid, lactic acid, citric acid, maleic acid or 20

fumaric acid. The salt formed with fumaric acid possesses particularly

_useful properties. The (1R 2S 4R)-(-)-2-[(2"-{N. N dinethylanino}-ethoxy)]-. .
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solvents containing at | east 50% by weight, preferably 75% ﬂvaQﬁTgﬂﬂW of 1 -
or nore W&rggwgl(s) having a 5- or 6- -nenbered saturated heteroc %Cl ic ring
with 2 oxygen ring atoms, such as di oxane. 15 The essent PGIBPRYIMAL of t he
process of the present invention is_that the alkylation is carried out in
a solvent which does not favour the alkylation reaction in position 3 of
(+) - canphor of+FQg r e .of . 20 orm ng agent.
It has been f%un that %g{}%gltpt%\??r?% t% b% eﬁggﬁ%e lé{.%'tatl%rat ed
het er ocycFPesSifgprgbhiet Paztoﬂﬁge(ﬁ)m%mf Barmirital ZL| ysedokanthecan be

used advagtagaaevsl !‘e&@:ﬁ:ﬂoﬂ' Yol BRAE redztPanll eHia" k¥aPEShS AR Y2812
sol vent di oxangn#e g ther exanpl e i s di oxol ane. Conveniently a
h

phenyl nmagfAesP 1ca 3 remqued from, the: deféTedBREPLUEBNpound in a
G i ghar d bgpausecatt the p&QsEuauhgrro@emﬂale@s ol €+ pheaypRbkakhd cERgounds,

such as t hi rabl I romd d. Phenyl
magnesi uﬁ?%ﬁ%‘k ebga %B’é’uﬁ' eo‘q%és\ﬂgagoﬁBglgl ph ?L%be g ‘&:ﬁ' 2003
PCT/ HUOQO ©e9i3 [Setbmbﬂybuhwcppd@egs Hb@prtdnath-oltdae Foxmenla obIlmy be
carried f : frh KBS f fot e pf esent

i nventi on % d Qﬂi %?CSJ?BEEBE (h'hl Lf)slsts&igug ? ﬂgg}gﬁlg’na’rﬂ r%‘actl on
with, for- 9?-@?19] -bBherglodgdgrhedi b@PtBPGrr?del gheFomewia obII sigarri ed out

in go MANNREs mpsrtosaecéapbeee&ben e Eﬂwrféﬂa?'ycé@f&fﬁydwfurane
may be used. nesi um brom de may be used 1n an amount” of 10 1 to

T es, CHeiRratres ALarTossdy tpobungraten BBLes e, BF (S34 cBBhor of
Formul a ld1lkfret by stepeemwayef ebjleky plB¥ePigPEld Wrdddbde tde ) gnard

r eagent fro nesk um an no benzene in the sol vent used and
t hereafter ﬁ%ﬁ Jﬁp U?I% "of the (+)-canphor of Fornmula Il in an

organi c 15 solvent at the boiling point of the reactlon m xture. It is

preferred to S t e e Gignard
re:lgsgnt and t#gdélsso ﬁé g%}&% %gf’ %gnﬁ (E)r&'?’{‘.?ﬁ ormu bt t{rpg As a sol vent
advant ag@RRFSS 3 dizmiese u%ﬂn@mﬁylbe Bseant/&bh/arﬂla'@e&iﬁ-l yI‘lme reactl on
is carri g ti atydPiabs Lek! bﬂQdQQ' eref £h€hé e@ﬂé@’kéﬂﬁtd&‘ €he

reaction m xture 1s then cool ed duct_ obtalined s ydrol ysed
Hydr ol ysi }ﬁ%ﬂtb’ep%a???%ﬁl%tfPﬁmasakﬁﬁmﬂﬂmm WighettdaRieehehci dic
nmedi um (1R RPraresr (ed- 25[pRetigk] RYATOTALOL | tmaxsty if-0r this purpose. The

(é:acotz/gl g['é"-figﬁ% bfa%efga%%L%?eF%Yﬁgl 8% ??L’B‘bi%u#éd byt @Lsytrhosition of

t he G i grian)d comgiiex cfnFdemelé) £Tt addt otBér ad:éqpcamdm avrdtteoidiggirad yi ng
e e fU U o Ol B 5.0 2008 TNE GAACIN £ iR GRrd| o0 out

in the resenc react ed this
| eads t o FiGfe thkhateasrmpgsbdea h?-néesaﬁe@momoum KiARat2 4R)-product s

because agcor ¢ N (N.td[lﬁné)ﬁ@ff&ﬁlﬂ&??»é thE8y et%ﬁﬁ édg)g_qr%tllt ?;In -;Ejn\gﬁ,{{olr mat i on )

1R, 3S, [(2'-{N, N-dj neth am no ]-
*hi %ycloﬁ[“g%}h’ép'tba’r@fél E’Z & LEBERE %ﬂ@e%é&r%m/ 68181 - 14
08 OC;Ij' aan&lmﬁtﬁl&‘i)&ﬁ)éﬁvéshﬁ%fﬁady G‘B?tlﬂﬂﬁd1ml kteai kylation is
carrie t, in _a solvent ic es_not, fayour e a ion reaction in
posi ti onq% of° °cra{rrp%? %ﬁt?“o’? |3‘*$ Eh? £8 Jﬁ?‘#\/{ﬁ é‘?ox’(”% canphor of
Formul a I{BiRs 24 I@R)a-t(e-d) 12+ pO3! t{nmsdme&M1mit-3eﬁhm:ar)mei2>h smal | extent.
It is part[?ggrﬂé; V. d ¢ t because in
a nedi um Cont |lr?| nlg'lo7r e{)%fng xlﬁleet"ia?gllatﬁf%ﬁ(zo:l'qt:ﬂagl?pcchao%ﬁg\(g);aﬁ1 Forrmula 11
t akds pl FeFrmladsiinity ke ee%vgrg@afm@xa arkxtunied combsdiag (Sudihe

anount O&niﬁiﬁ-z%@'ir?&' amsaf@céeaocomtcwds - (). Nk ligERI e no} - et hyl )
] -1,7, 7-tri- ZSE/)]--blcc hept ane-2-qne of Forrmula V in the

end prod&@t z(legR) 4T - [Plfel}}’l]Z'l[ ('ﬁ’tr{‘l\ﬁq‘@td’&'r?ﬂt‘hyl ani no) - et hoxy) ] -
-2- [phengileychio(2.27- I]rheﬁﬁﬁ@é/i}oibb£YF6ﬁnﬁJ?ae? pe:i| atiﬁotrme afhe Fornul a |

I{SNI N di %e SRR hé%ﬁgn‘i%ﬁ%éﬁiré.lﬁ 57(]@“‘%[ ﬁaﬂ%’tﬁ%}ym 0 [2. 2.

11 3i5ept are tidoxyorimy -a[pheﬁy:pbslt'! p‘nsti:. tmetHyHr-e derived fromthe

(+)-1,7, 758.ri mséﬁhy] b|c 1d hept ane- 2sone { (- canphor)  of
For rruI a ”b:.cy#% kj\/ Jét]tztf inS c% L{' %’ ryegen(?eé%”f 4 da’ba5| c salt
form ng &pemigh Ersedmgpy e el da}sa:hea:ﬁsrnf ngeca@&allummaﬁ;rqm conmpounds
whi ch convert the hydroxy 25 group into a salt. For this purpose

advant ageously al kali netal am des, e.g. sodiumam de, or alkali netal
hydri des, e.g.sodiumhydride, may be used. It is preferred to use sodium
am de. 30 Preferably as a (2-{hal ogeno}-ethyl)-dinethylam ne
(2-{chloro}-ethyl)-dinmethylam ne is used. Suitably the basic salt formng

agent is used in an anmount of 1 to 3 noles, preferably 1.5 to 2 moles, .. . .

. eJ_a_t_ed Ql; fn 1 rmlg of fhg I’ID og AR i 2—f-pheAy
2 d L] - PV I ) el IRy A ,_\t ':4 B o o ol ) :‘;«‘l‘_.;_tﬂ




-{N, N-di rrethylam'no} et hoxy) ] -2- [phenyl] -1,7, 7-tri- E !«; gio
-bicyclo(2, 2. hept ane of Formula | woul d be decorrposed 10 dv R?age

of the prgvc%@ 8131  he present invention is that it can be@GTaivécdo4sut W th
excellent yields and a highly pure product is obtained. Thus the yield of
about 46% shown in the Exanples is cogsiderably higher than the yields
disclosed in the Prior Art which do not surpass 25%even if 15 (+)-canphor
i s re-cir imetdyls Soomenider Howdwsr nwenth @hei aifjupbkhgriigl | ustrated by the

fol I ow ng recEyaimali8s: Lnts given in the Exa Ies are

uncor r ect edcval ues}q 55 %zg%@@p%&a@ﬁ%f otamingtionEec4noPg8 oCT 2003
PCT/ HUOO 65523 e(tfﬂyzsemve(dl) ~wmhijglp' dof o dpmt ballasino ethoxy)l -

[ phenyl] -1, 7 , 7-tri- [methyl] -bicyclo [2.2. 1] heptane 5 fumarate (1 :
1) [Eormula I# (f?( 8ard reactlon To a suspension of 48.6 g (1.5 g aton)
magn@si um spafts dyansagem ffdregsyetet hbyar bbur &nema 20 n
portion oﬁlaeuhyuufemfama% G.s( Ln%mh@sxratebreﬁvtﬂéf‘;&f@ degQ0 m  of

anhydrous t£.ah fur.a dded at t boi | | poi nt ce the
Grignard régc ?o%%gvg t%[enéietsé§F&uHPaﬁ‘5¥?e‘b‘Flcéhea%¢b‘ﬁ% benzene

m xture |Brauqegleotbhehauqun§.m @xepntse 15 within an hour. The reaction
m xture is heated to boiling wuntil the nmagnesiumis conpletely dissolved.
To the Gignard ound a solution of 152.2 g (1.0 nole) of (+)-canphor
1G¢0or nul a |¥’~'—ah€lsgg€eﬁ1 foundnithdtods t:euadrcg/dtrmé Lxlamaa.cﬁdded under
constant PeaktD8nt 8£0QLRI /) hignyabo r reaction
A xture i heatf éo gm f W%zf())r (a)fgrt p]efllpo';(}o)l(;ft Ilhe(r:t:s I‘ﬂ/drol ysi s
95 The r cRATHRLIA t%uré]P§P 8BRcd-Pd QSCfmﬂgﬂ)dfrTéfd cmtzuesd qntxtw.ncehof 500

m of hepcm@chn@ﬂo}g ef:hymﬁrds'ﬁﬁeﬁhfiiaﬁ@ﬁié um) Lhngy o%eo%}
concentr?gq1 vy loric ac;c under  stirring at O e organl C phase is
an

separ at e y%l%ﬁ??ﬁ% tglﬁﬁlsﬁl%? %R:lcﬁ@ﬂg formadiien oS ght / vol une
aqudous &Pma,brlétydmmde sﬂlhﬁrbpﬁodﬁﬁgr d.epeat@s , 3epamgtizan the

solutionJj n_va Thus 22Q of .a__colourless oil
are obt ai ngd?d @9&@8@%@%{)%5%60?%@1 h’ '§r]‘.'0%¥‘§tﬂﬁ{&lly5| s on the
basi s of &3 Obbh@ﬂmetbsd:nesot&rcrmiaout on a Perkin El ner

Aut osyst em gas chromat ograph. Length 10 m (0.25 mMm). A 14% cyanopropyl 14%
nmet hyl pol ysil oxane fi xed phase (CPSi 1-19CB, Chronpack [Handel sprodukt])
capillary colum is used. Injection is perforned at 200C. Heating speed
10@Pm nute. Carrier gas: heliu Detector: FID;, injection tenperature
200C, final tenperature 250 gas pressure 40 kPa.

(1R 2S,4R)-(-)-2-[phenylI-1,7, -[methyl]- -bicyclo[2.2.1I]heptane-2-ol
content: 66.5% (+)-canphor cg 25% 20 Etherificgtion To a suspension
of 45.5 g (1.05 nole) sodiuy ™ 90% by i ght/wei ght) and 500
m of anhydrous di oxane a 220 of the colourless oil obtained
by 25 the hydrol ysis contai g , 2S,4R) - (*)-2-(phenyl ]-1,7,7
-teb-[nmethyl | -bicyclo[2.2.1] heptare-2-0l, and 100 m of anhydrous di oxane
is added at the boiling point wwthin half an hour. The m xture is heated
to boiling for 2 hours, whereupon 113.0 g (1.05 nole) of

(2- {chi or o} - Thiay by @&odﬂcmetm,am nm)ane [ddefandalheereagni agyui xture is

heat ed n fur riqd o ours. Formation of the

f unmar at e sz'i]g?h'g% g‘he 3:5 u}?ﬁiq}g‘ Sdtcé’&flf’izzéd-]?ﬂ’?%’l‘%dz -PBetRE clear
filtrat eFermudagV( isOEqmie@ e | ﬁcﬂrm:mlsc antdrathe a6lEl@dt UbEer u¥kgor ous
Stgri NgsnThRal re 200 0/68181_ PCT/ HUOO/ 00043
- 19 hezé?egﬁteo@%%%kg%l%tl% :'le ttlgg (?Z’;‘,T Fagregs 1%% PFErdd “for a
further PEFR8dasf a&#aﬁéursaé-rtd im IptoawdonTBewhn.thein ke teamdshed with

di oxane, wivaheghangae d I e_of solvent. Thus
190.5 g wg 6 rmﬁe t{lam'glrv?/? ﬁé}rﬁstdg"metgg g%éal%;eécf? yé)el d 45. 6% [ based -
on (+)- %ﬁiﬁ&iiﬁg FEente |t ﬂrg-eé& rttheopomneunﬁmé Fommula sVanBhets to.214

to 216C afivahy¥Sbg t8e b -p%@ IcuI at ed:
Cly = 69. 03‘Vg J—I% 450/?‘2&?%6%%50%29%%% Ch = %é%ﬁ:ﬁé}; QiZ N% =
3. %09 [B7 0% 92 5 (c =Tre4 Sodubddify Sfil Fhki Eemazemee iy (E) 15 The

pr oduct toutehedibase t(han A)0%% ehe Z;Bmﬁ&zﬁ@)cﬁ (1R,3S,4R) -3~

-[(2' - I rrethyl] “hic clo[2.2. 11
hept ane- 25% %hﬁ Faim (er" i#%nﬁ&%ﬁ’i& 'éotlzs' ety HBOCT2003 WO
00/ 68181 PCT/ HUOO 00043 - 20 Exanple 2 (Corrparatlve Exanpl e)

(1R 2S,4R)-(-)-2-[(2' -{N. N-di net hyl am no} - et hoxy) 1-- -2- [phenyl] -1,7 ,
7-tri- [methyl] bicyclo [2 2 1] heptane 5 fumarate (1 : 1) [Fornula 1]
Reproduction of the process disclosed in Hungarian patent No. 212,574 10
Gignard reaction To a Gignard conmpound prepared from5.52 ¢g.(0.23 g atom. . ...

nc‘and 20 1‘3 (n oq'nnl

D




di spersion) and 50 m of anhydrous toluene a solution of 46).00% oi he oil
obtained in the Grignard reaction containing (1R 2S, 4R) - B) E qﬁahenyl]
-1,7, 7-t rVYORYBhyI T - -bicyclo[2.2.11 heptane-2-ol of For RGIrAIY00/00843d 5 30
m of anhydrous toluene are added. The reaction mxture is heated to
boiling for an hour, wher eupon a sotuéien of 6.85 g (67 mllinoles) of
(2-{chloro}-ethyl)-dinmethylamne and 10 ml of toluene is added at the
boi | i ng pdRiRyc - % dddepfiang-Rrore of Fozmuda ¢ b lapprdoimatélyt her
period of;gddktA0Wfien FeRA e QBeT?ﬁmE?:QEE' QF g YWesi 'fed‘géé]fﬁi%ﬁﬁél

ed w't ree

times wt Qf 15vvaer oduct IS extract

equal por{]}rpm?ss SR)g SdI&ildr ‘o NIBT &%tgr ylapgiap Jofetherarli@acid and 40

m of watelpheyd 1phasEy -akd -Slmhﬂ.@dbﬁ?elaqlze@u&]ﬂe%\ﬂn% ge conbined,
rnatde5 al kal i ne .to oncegFigt ed anmoni ydr oxi qbersol ution,

ext ract ed FRTLEE anﬁwe\ﬁetfﬁrfocws FERPOFOIETRETe Wadth tRfi i ed over
magnesi urfweafadtee ofn dthieh e cmplouat (n.R zsmaﬁd(l-r) -\Zaqua'—'l{tmat- 14.5 g of a

74, 2% of 455?’2%“51 A G G E T e e

-1,7,7-tri PdeHgl- 2 llbﬁ@% pé Ferml]llheptand Gbnﬁammaa:els td@® 35 16.5%
of (1R, 4%&9&?@62 en@Nphodi,Eet, h!‘.lfaﬁhgoétheflff?é%l::.olz {5’ chliri dd Y ! |
-bi_cyclo 1] heptane of Formnula

(1 R%3s, 4RP §°E(=2n9{ NaR dederAbPaniRFURga¥H§P) PpEeRE N0 .72120i57Ymet hyl ] -
- bi cycl o[ta&p&bhaataaethﬁaa E'EtEﬁr@&liﬂ #ormakdod 8nOetnddel WO 00/68181

PCT/ HU00/ 0004 3_- % of f dentified h
an ' anouSEERATE, SORSSARRPRYD) BROBRCT et [ s APEUEAEY 0t SSol B0 of 140

g of the-Hd3¢-{WRN28iABrhylpmPac}-ethyl)]-1,7,7-tri- [methyl] -

2 N_ 1 7-tri- - t hyl
- E)l(cycl{o P%@gﬁﬁ;.?%eﬁt aggégggﬁ%)r(%% ng éPh;t?Q#Q Jé%af r%Om 1(r)I t he 'Eg‘ret rgtla sal t
and5150 M of ethanol 5.07 g (43.6 nillinol) of fumaric acid are added at
70C. The progygt ghst tglaeﬁehgt %@ﬂ%i@%aﬁ#auahzsﬂgf gam BQ m o of
des produ

di met hyl  fornmam de. ) of the

(1R, 25, 4R?°€Y¥télhzt=d(2111Y{$\F‘Pano¢%e¥% aﬁﬁmymé@ho;iwegerz TBghenyl ] -1,
7,7- tL |t crygeahy%%attgbﬁyﬁf@m[amethﬁi f&aﬁamaé%&m&g;él goir)tg@f aF((JS_ ;ml a l
are optalne n e 0 ased on

- canphor FoPR Dr&fﬁ Q%nl&'gmaﬂi f@l ﬁ%’ﬁ%%bm Bﬁgﬁ?15°§% of

(1R03S, 4R¢taa{:rm - 2 N[phenykl AY) Byt 1iodi- foedthyr) ] -ﬂ;.ayalbIIB pred hepl- bi cycl o

[2.2.1] -Refhes . C Anal ysi s for
t he Fornmu aggf 123 1a(§l—h‘84 ?@%@%ﬁ%e% %1’?}@ Qh%ﬂ/ggagégw% H% =

8. 45% I\F}S’E°81%-S°/§°1‘f6h¢ndf°@€ﬁ@ TEEROTHDA = 8.52% N = 3.32% 30 35
Clains 0 8 OCT 2003 23 3’>CT/ DV0O0/ 00043 cl al m; 1.) Process for prepari ng
4met byland- 0) - Stb@{%ér éhen:l,ée -tri- - [nethyl] -bicyalo [2
.2.1] hept ane®bf p 9dug 99 %@M%aw?rﬁ% 4BRELIGR 8T98di ti on -
ﬁaﬁfa tger eof ?y(&ﬂﬂdﬁﬁ}fl nﬂo:éxﬂa)m:% Btild 1dlcszlttt:aiﬂ§teué]c%§2ﬁﬂal 0{[)2 2. 1]
ept ane-2 -ono or ) nt o ,41) - {-
-2-[phenyl) -1,7, 7{%‘?1 r%t iﬂ f& wa?ﬁ“z‘“ m&}n‘%pﬁ%l%im of .
Formula |11 AI\/ENDED-SI—HS‘I’::QZI:— [nheltﬁy;a.]r-dacdycrlga [he2 { DY epraheh2acpkeny|
magnesi um hal i de of .}l;&gy n S yi ng out
hydr ol ysi s of the reac I on proﬁ'uct reac |¢t%etﬁﬁg %xiggélﬁ -) -2-
[phenl] -1,7, 7-trvalyetnggaittes Mlﬁmoﬁc}emm@b@u'@ 005.6&)? Porrml a

I 149t huee Ootai ned wth a (2-{halogeno}-ethyl)-d4 aetbyla-ine in the
pressace of as alkali nmetal hydride or alkali metal amde in an_ organic

~solvent and, ¥t dd¥imekbyldrmanide hee waddoh rodbiag )peiytoapdn

-{1Q 1Q-di et hyl anéaedoteidwatindved xdcN @ lprdddet 74n the- [Methyl]

-bicyclo [2.2.1] heptane at_ Formyla | thus obtal ned into a salt,

characteri sed by ety RATEN LIRS &F Hbe 1BIgR tepyerafuye )

[phgenyl] - -1,7, Bécdmpdsmtinvg lof iy preldhck 1jdiess apFade 0l of For mul a

I I%sand (2- {be- Iogam)} ethyl) -di~nethylamne in a nediumcontaining 1 or
coz:vouRd (a) having a 5 - or -6 - -nenered saturated heterocyclic ring

with 2 oxygerh o ficdtanen ao (}ﬂ.lelabbth(ct)s witd Prpeessyasedtding to

claim1,_ charaoteriasd that ass oxane i s use DED
SHEET O ?%%f%ﬁ B AL, gg‘@@r %Io gﬁteod%%ﬂﬁcic’%?ezzagcﬁ I\/gg!ct ari aed
by that phenyl naga&ai um broa.ide is used. 4.) Process according to any of
claiml or 2, characterised by that phezyi magnesiumchl ide is used. 5.)

process according to any of clai .i 1. to 4, characterized by that as a 2-
(a' {hal ogsaa)-ethyl) -dins tbylaainck

a-(2'-{chloro}-et 22y2) di mrat hyl amine is used. 6.) Process according to any

fr-lg;rn_:(’l fnl—'\
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