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of resolving a én are relatively | ow. The yield of the tartaric acid salt

in the enrighnPaliciMacsisesP! the invention can be optimzed with a mnimm

of experinentation. The yireld of the tartaric acid salt will generally be
at | east saluhbmhica H¥solusish of i) BDimeryys-Abthdx§dhdoRlRMYEMIAE% Vi el ds of at | east
about 77% can be readily obtai neé’ by optim zing the

Example 3 .

To a stirred solution containing 8.74 g of (+)-1,3-dimethyl-5-methoxy-oxindolylethylamine from Example

50 2 in 45 ml of acetonitrile at room temperature was added under nitrogen, a solution containing 8.42 g (0.6

eq.) of acid dibenzoyl D-tartaric acid in 40 ml of acetonitrile. After stirring the reaction mixture overnight, the

precipitate that formed was filtered to give 5.50 ¢ of a white solid which can be shown to be a mixture of
5.19 g of diastereomeric salt:
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sol vent vol ume and the anount of the resol vi ng agent. The concentrations of
the enantioners in a mxture can be determned by (1) treating the prinmary
amne with (-)-nenthyl chlorofornat &P G618 T@RI by HPLC anal ysis of the
correspondi ng di astereoneric carbamates; or (2) by treating the amne with
(+ )-canphorsul fonyl chloride, followed by HPLC anal ysis of the 55
cor;%ﬁpondi ng sul f onam de. The r@djative conposition of a m xture of

enantl oners is gi verb,ms the areag under t he peaks corresponding to the

di ast ereoners i n HPLC chngfiyearh abs o ation of the
enantionmer is assigned by jdyer, 'ng the aeri nes tolknown com (BBlinds whose
absol ute configurations have b®en @st abl i shed,_ Eas e, the absolute
configuration of 7 EP 0 418 ;%0 Bl the carB®Y atonl he 10-position of
the primary am ne can be determ fied by converting the tartaric acid salts
of amines la or 1b into the corresponding optically pure primary am ne la
or 1b Dby rpewid o6t gZatiaQidteomoribisati | ut e NaOH  The resul ting optically pure
prinmary amne can be reductively cyclized in high yield by refluxing the
am ne in n-butanol in the presence of excess sodiumnetal. The product can
then be 5 derivatized with (s)-(esy-[err]-methylbenzyl isocyanate. The
optical purity of t@éesul ting -_Droduct can be conE irmed by HPLC anal ysi s
accordingsto the met hod “of” Seher ¢k and HO,0 (o&dAr. Chim Act a.

69: 1486 (1986)). This invk 1 be my e fuIIy under st ood(2ty) r ef erence
to the follow ng exanples In icPall parts, tions, ratios, and
percentages are by weight unle ot herw se m‘l‘&ﬁat ed. oqm Preparati on of
Enant i orrerl c Mxture Exanpl el Preparation of

() Neyanoret hyl - 5- net hoxy 3 di et hyl oxi ndol e To a m'xture containing 50 g

?1; I ﬁegt ggéﬁ‘gsoyimﬁgém Eﬁ( Bén%} ;;is; %én e%ﬁ fébtl:\ksq Ras m rit: fﬁhﬂo:ft;g::;z

sol ution COQ)& a Gri %tlﬂryf {rfe hl(lﬁmhgla o? )-&.Qiﬂwélﬁ‘or&&-e r
30 mn. A Sln'altg YG fof Q6 nﬂnﬁ theR 3 kdofNerpbraiié] fok @Mt The | ongxtﬁrg%ﬁ lafiiyzed by

m xture waswHpig éd aeﬁhétrﬁénn@’%&um{s 1525 BRI éiiting ﬂ:ﬂ\dlo%%&orﬁlﬂ@hﬁ yibid chidride (2 Fmin;
this cool edzgmgégﬁogp m xture was added 400 ml of ice-cold water. The

reaction mxture was transferred to a separatory funnel. The | ayers were
separ at ed abeshmipleat or gani c | ayer was extracted with 3N HCl (2 x 250 m) and
water (lsx 250 ml). The tol uene extract was concentrated under reduced
pressure and tThe stigedibdwion cantaining@.10 grefs(t)f i.3-dietidtSriethoxyepvindalylethylamine | in 6500 of))
el uting wi t bceRniritretridernitrogere wipyddderk 7.8 B 9.6 d@) atiagid Wibenzoyietartarie) acidh in( D porjionydhe
25 concent miduedwascstioad fer 15 br.tand getprasipitgin tiaidormed avgs Bitered (16 giveg3.7Q;g oba it solicy )
whi ch sl owl (MRFJ31R61 Gy whic e Shv; i §o aThixtye geniainingH-07,mef diagereomepricrsalt ga pif o
and was rPedliitde °ft‘Bas eomerig. %tﬁ%ﬂﬁ F9@°ﬁ'ﬁ“rﬂ5 -abovp golid dRixtyrp et datermingrhas depgsiner
further pur nflgxeralf ar&p xc%téhm51 urlf@ﬁtr %rofor e derivatized amines 1a and 1b were analyzed by
()- cyanorret 1‘?5‘399 ! i°"f§“"cﬁ' Yigh SB52P aterfRathanol by @By P34/ detactin-
IS propyl her = 75.5-[err] (lit: 75-[err]). 30 Exanple 2

Pre ratiQ —(%1‘—?1)- 1, 3 D met hyl - 5- met hoxy- oxi ndol yl et hyl am ne A m xture

cont ai ni ng 18.78 a%1ifidd oty BRERTRE P26 o IR Baibmisdndil L Qﬁ& 56
Exarpl o 1, Zncia e ey GRE, T o NTT ﬁ‘f’mgﬁh%ﬂ afaw.n i B
met hanol WaﬁreaMQ{eQ%% whiSHIBEd o Giod b.45 K8 'whih kR r&%ﬁnxtu e

progress of cdntafing @8 lgi &P QiadtérorAic BEN2al A8 @4 §)or BRASKSonefic Eitldb. byA\waﬂ%s doseritddl in
reacti on 4\asxampBRl et e. The reaction mxture was filtered, and the filtrate

was concentrated under reduced pressure. The residue was dissolved in

i ce-cold waEemped00 m ), treated with 50% NaOH (15 ml ), and then extracted
with nmethylene chloride (2 x 100 m; 1 x 50 m). The conbi ned extracts were
dried [err] afdakfredcsohitiond. 720 efdtihifoimethytGmethokymriadayisthylamipeg)in\B9 mi of acstonitrile

()-1, 3- d|5¢rev nitRgerevaseRged BA%raBs phef s ibdnpeyl-Brdartprictagiddrk 1 pertion( Tipreguas gbtained
959%) . g of a white solid which can be shown to be a mixture containing 1.93 g of diastereomeric salt 2a and

0 12 g of diastereomeric salt 2b by methods described in Example 3.

Example 7
65 .
To a stirred solution containing 3.92 g of (x)-1,3-dimethyl-5-methoxy-oxindolylethylamines in 20 ml| of
acetonitrile at room temperature was added under nitrogen a solution containing 6.30 g (1.0 eq) of acid
dibenzoyl-D-tartaric acid in 30 ml of acetonitrile. The precipitate that formed was filtered to give 4.19 g of a
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B. The Enrichnent Process 45 Chemical Resol ution of

([err])-1, 3- D net hyl - 5- met hoxy- oxi ndol yl et hyl am ne Exanple 3 To a stirred
solution containing 8.74 g of ()-1,EP dianetrryB15- nmet hoxy- oxi ndol yl et hyl am ne
from Exanple 50 2 in 45 m of acetonitrile at roomtenperature was added
under nitrogen, a solution containing 8.42 (0.6 eq.) of acid di benzog/

D-t ar t,ar i cwaiieisalig whichoeanbe ghowade be Ajmbrirp eontaifinget:11sq Pfrq'qsﬁgmtnﬂfé? eit 2B @ndh$08 g of
m xture ov@psarepmeric Fﬁ'féarﬂ’é'%ﬁ”ﬁf’ ‘éﬂs@'bﬁ‘l’l!i'tE"F'Bﬁ"?r%o“‘ﬁfa%evq@' Iht“é? adracipitalg yes dspasiiedy
of a whit eMBediwR; TYp vasiiteses ©19NRA-S8 8 ohwhie spidhich wat g’ iture containing
di ast er eon#i4 ¢ ofdigsiereomeric salt Eﬁar&ffg gﬁalaﬁiretrr%e(lf:]sahﬁy b&ﬁ%ﬁﬂwdﬁ es lbs? in Example 3.

di astere‘ong _|Lc sal t t“ t%rr 20 The conposition of the above m xture was

det erm ned l e of©0.61 g of the solid mxture was

di ssol ved % @8 g of 1% NaOH m xture, and extracted with 10 m of

met hyl ene e. The organic extract was dried (Na2SO4) and treated with

0.15 m {cpf t iHa 64 13 -280h %ﬁa%f e 2iaMixt@b trém Exdind SWdm 54 96R Mateza%emmateega@et
[err] forgd%y & White & 24381395 H)CURE! 8BS shS¥n fo Béntain! %at@re%ﬁ'éﬂs)o of

m xture ma&a@é?é&ﬂéﬁ@%amatﬁ’ ation Wt CRAdthR EflérSbimalBXfRiIIcWa4 25y APLGI BRalysis as
el uting w §dicribddinasahpait ri |l e/ methyl ene chloride (2 m/mn; 254 detection).

Exanple 4 30 To a stirred solution containing 8.10 g of

() -1, 3- 6 nEtalnple-95- met hoxy- oxi ndol yl ethylamine in 65 m of acetonitrile
under nitrogen was added 7.81 g (0.6 eq) of acid dibenzoyl-D-tartaric acid
in 1 portionA samplesf 40 groétheds ewichedrraigture dom Ex&mile 7 wasifudher Fesryptaliizod ffrom 6 e ofvat
for med was590| rixtprecbf Ebutgiope/ad@tonibileyto give 2.3(gi of @ whitd $alid (hichpwas=she@0to ke@aiCpreater
"whi ch can then $odfiasterepmene sak Ra-.ur e cont ai ning 8.07 g of diastereoneric salt
2a ahd 3% 1.63 of diastereomeric salt 2b. The conposition of the above
solid mxtEEEE‘_@dE determ ned as descrl bed |n Exarrpl e 3 except that t he

ment hyl c¢hl or ana
HLC on & %ﬁ ‘aw" nabe (0 B ﬁm e f'fé ‘H‘éﬁ'i‘ el m@Yef ¢ 6
m/mn; 25 |a| p re "é 4 don p Itenvae % ulon C"\l ﬁi@lﬁ j ﬁﬂ?c
ey o T b e b SR
di benzyl - Dtartarlc aC| |n 1 portlon The precipitate that formed was

filtered tg,w,ayg%gnaﬂﬁ%"gr@g a-white solid which can be shown to be a mxture

cont ai ngng ereoneric salt 2a and 1.74 g.of diastereoneric .
salt 2b bysumblads described in 45 Exanple 3. Exarrpl e 6 To a stirred
solution 3772 g of ()-1, 3-dinethyl-5-nethoxy-oxindol yl ethyl amines in 30 n
of acetonitr 'rrheamaeer ligjosl €rbm MEixdriipdg @ as/\vRcentld@underdBduged Hressure Ognd e résidu taken up
di benzoyl -ibp-toarmiasti 2% M40 satutidn. (Xhs tdqosdus Tibaure wan Bxivddted| withdmathydne gchlofiden After
whi t e sed | ebngdniration,dlzaresidued$188/\g) was trémtedarithidibbnzog-Lagtati@aaid (1Q)651g) 9Bacgtouaifrile. A white
di ast er eonsshid (118alg) wandeppsited) Alsamglecf 10l g b thisrreaterial was reaystalii2ér o RRS icd snethy!
descri bed ¢t @200 mipf seeppnirilergidm 6idg of as3oliq which ap bershown toenteinishiersy 986 o2
()-1, enagiiomar Hy #ftes nepiralizalion apd: desiyalion with h)y'T'%ﬂiYh@!E"VQf‘Prmz@ folipweglf by HPLC analysis

acoe®ni trltl’ye’“ﬁ'E“FS?ﬁ?\"'ieé @?a e vvas added under nitrogen a sol ution
cont ai nfong 6 g eﬁd o 2 simple method for chemically resolving the enantiomers of
im }

pnmary amines, such -5 methoxyoxindolylethylamine, in high yield using relatively inexpen-
sive, commercially avatlable reagents. The isomers can be obtained in high enantiomeric excess, and the
isomers can be purified even further using well known recrystallization techniques. In addition, the process
can be repeated on the mother liquor remaining after the first crop is recovered from a solution of

45 enantiomsrs in order to increase product yield or to recover the other enantiomer from the mother liquor.
The resulting purified compounds are useful for the preparation of physostigmine and pharmaceutically
active physostigmine-like compounds (Ses e.g. U.S. Patent 4,791,107).

Claims
50
1. A process for treating a mixture of enantiomers to precipitate one of the enantiomers from the mixture,

10



di be'nzoy.l'-Dtartaric acid in 30 m of acetonitrile. The precipitate that
formed was filtered to give 4.19 g of a 9 ~ EP 0 418 770 Bl white solid
whi ch can be shown to be a mixture ERAMABATNBT 1. 11 g of diastereoneric salt
2b and” 3. 08 g of diastereoneric salt 2a by nethods descri bed in Exanpl e 3.
After several hours a prec |tate was de os ted fr the

was filter éﬂnt? 60" h an te@ ﬁb ﬁ’ioggof
m xt m/e co c aI th %sfz ‘é‘ ?Ii: gclg a}g was deposited
dl ast er eo C ? % % H ve rzs%\é tes%ld was S ure contalmng
Recryst aél [ zat s rr%oéngé'ss 1989 elc? I | za | oﬁcg %amgf'e
the soli 4 from54 m of 10%vvater/aceton|trlle gave
6.0 g of rE)ﬂ]éjﬁ& % J;EBL—'()BSG [err]) which can be shown to contain
greater thaé}a,ﬁﬁe/g of diastereoneric salt 2a by derivation using (-)-nenthyl
chl orof ormate fofl owed by HPLC anal ysis as described in Exanple 4. 15
Exanpl e § A spasisaligtiondof 8.09 @ thelsBiR miaure Ror Ekeriplo™ o S4anifof (0% watéripdtehitrile Yave
further rewmo gtal Wiits esbediésO (h.f.5188-1305* ) WRICHD CanTbe tshidwd 1of contain greater than 98% of
2- but anone/destieomeéricr sdite2d dy Gekvatich. Bshgg(-)erhenthybhildreforgwatei idilowbd b HRLS aralysi as 0
cont ai n gr efaseeibed it ExarPB% of di astereoneric salt 2a. 20 Exanple 10
Recrystallization of a 10.38 g sanple of (2a) enriched (>80% ee.)

di ast er eoneanpisd| t from 60 mM -of a 10% water/acetonitrile gave 7.86 g of
whi t e needl es (mp = 136-137 C). This solid was_shown to be 25
essentially fﬁﬁ%‘" %@9%9‘2! @n@h@hmwredemuwm%ﬁwea furtney tegrvetaliizpthiens (A ik 9|
chl ori de f O Midpre,of ‘g‘g”'%m(ﬂ"’etzf?@ 99 p v itpagolid hichwag shoy to Gsiain greater
col um el ut'i'%'ig%mwasaefwsbsaﬁé’ ‘hanol /water mixture (0.6 m/min; 254 nm

detet:/tlo‘??) iom ating Enantioner |b 30 Exanple 11 The not her i quor from
Exanpl e 3 entrated under reduced pressure, and the residue taken up

in 100 m of 2% ﬁ}lj. O(lf%tll;%gﬂgslm&e 99&5%%;5233 h‘éﬁ? %ﬁ%ﬁi& Gt éohntloofb:

nmet hyl ene lyo;,ii
treated yit A hiepes 90%) bath + naan@@fsy@au&iaslroﬂ eeaom
solid (11.8Rakls Hethe o ‘écl SMimnl utﬂgaQﬁth ?afﬁo%o mréﬁdllﬁﬁtoe:‘v’\ﬁﬁture 06

recrystal | igiffh; bgmmﬂm of met hyl ethyl ketone and 200 of
acetonitrile giving 6.0 g of a solid which can be shown to contaln at | east

95% of enarm.isormg Ehéntighérab neutral i zation and derivation with (-)-nenthyl
chl or of oferrat € fol Il owed by HPLC anal ysis by nethods described in Exanple 3.
40 I n suExamagle/11 this invention provides a sinple nethod for chemcally
resolving the enantionmers of primary am nes, such as 1, 3-di net hyl -

net hoxyoxi ndoThel redttey liquor frem Examplh B glas ganednifatecsundey reducest pressirg, andh thr pasiduo takepaip
commer ci al 11y 180 il |oA18Pe Np@H, gelution. ThPhaaupaus miixtere cwap eisteactsld tvith rraqihviane ehigiide. After
enant i on#r |°@"°@Rf@&%th° &sidue (§63 FJEWP@"%‘&W dl?é“"ﬁll‘r'—r‘#’?aé‘ijac&lé‘?ﬁf’m F‘t%@?n'tﬂ’a Mypite
wel | known SPiEc{1/82 @) was sepositsd. A gl JUR g of fhp %ﬂﬁakwasﬁecrxsﬁezsggé Shmptay!

t 0 myd tonit i d h
;fgfna;eso?gp:nﬁf@&”ﬁé" : pgf’tgg S P ottt e
rec aVé r t h F {ﬁ% rges a Sll"ﬂqt h g 0 fO uC?l ICJIh eresle VIn! tl;el Qr%nt%lf%\lellsf Cl§f e d
conpoun d S ﬁ %ﬁl g c(p.r ; ” .
phar maceut gy i, s‘vaemﬁeasdta %@eoﬁ? o %Q&’ﬁ» dRic g rqtiol poper,

4,791, 107) -isomefd! AR bé urified even further using well known recrystallization techniques. In addition, the process
can be repeated on the mother liquor remaining after the first crop is recovered from a solution of
45 enantiomers in order to increase product yield or fo recover the other enantiomer from the mother liquor.
The resulting purified compounds are useful for the preparation of physostigmine and pharmaceutically
active physostigmine-like compounds (See e.g. U.S. Patent 4,791,107).

Claims
50 .
1. A process for treating a mixture of enantiomers to precipitate one of the enantiomers from the mixture,
wherein the process comprises:

55
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1. A'process for treating a nmixture of enantioners to precipitate one of
the enantioners fromthe m xture, wherein thée process conprises: 55 10
EP0418770B1 white solid which can be B0 FZO Bt a m xture containing 1.11
g of di'astereoneric salt 2b and 3.08 g of diastereoneric salt 2a by nethods
described in Exanple 3. After several hours, a precipitate was deposited
fromthe filtrat Z‘R) PrPiding, gsglutiqn cpnsisting esgentiglly, of amixure gf qopntigmers, of the Toligwing fofpples,
was sMwn to be a m xture contai ni ng 3.14 g of diastereoneric salt 2a and
1.19 g of diastereoneric salt 2b by methods described in Exanmgye 3. 5 C

The Recr ysgal lization Process Ex le 8 10 Regrystal lizatgofi of 9.0 g
of the sol'd mxture fxpm Exanpl ¢ f-rgp54 m ofR-Q0Q NN NHG | e
gave 6.0 g of white need a3\ J86-ferr]) which to
contain greater than 98% i ag{ereoneric salt 2a b @ using

(-)-ment hyl chl orof or mat e "™ ed @y HPLC anal ysis as descrji bed i n Exanpl e
4. 15 Exanple 9 A sanple . of 4. Olg of the 2a enriched m xtureCHgom Exanple 7
was further recrystallized fro m of a 50/50 m xture of
2- but anone/ acetonitrile to give 2.30 g of a white solid which was shown to
contai n greater twhar 056 shighlichat erbenched alkyl galp hing 1-3@arboreathscor bénzyl;
Recryst al | i zat i on(Bpéontactih e 8nixjure aithpd chiralfaciti Aegn aponit shftiaibn{ to SBTérentially precipitate a salt
di ast ereontri c s adf thefchipghadBDandonepdf the es@lisrogsser / acet onitril e gave 7.86 g of
whi t e needl es (m (g} reecovging theresuliing predinifatedd d was shown to be 25 essentially
pure (>99% conp h@ﬁ%“!_fd}ﬂf‘i@&‘}ﬂﬂ'\?aﬁ“lﬁw iaitarip aqid,-galt doxfasshibe samesronding frem(base; de
fol | owed by HPLWhesgimho shital anid i selectaq| fropythe praer eopsiginggicqiRonewiD-farkis| agiprdibenzoyl-L-
el uting w %[q h a BOFsEcHtteiupybPerricerid and dipluayldaBieactdni n; 254 nm detection).
D. Nsél atiTig Engntioner .| b 30 Exanple 11 The nother |iquor from Exanple 3
was. Concent &t offorsn e ot s £ Whatp be pisofialt s Peron Hifa e R o
of 2% NaOH sol ¥ t|om'er ' ] 'not§ rshqu r%i ﬁ:h? ] mhéﬁ? o ST': |ralr§chisrtroe? ff/}'ieeﬁey orm a
HTrochltno Sitcia S HE g ol ot

chloride. After oncentrartl o was treated with

di benzoyl - - tar ' LA { : i : g j '
oo Tagk SR Pl 4 AR e b S LB
225 m of nmethyl ethyl ketone and t500 m of acetonitrile giving 6.0 g of a

solid which aanp/gssss Boidimddin GIRIME 3] 2ord} wieRSthe ARANQF orRRfbHolsG B Facdnic MhiuRy,
neutralization and derivation with (-)-nmenthyl chloroformate foll owed by
HPLC anal ysi %. bprotaeé hoclsimeemataineti3 bind, ekerdip ke chiral 4l is dibbizoys-DFErGIFiYy acid &t ditoluoyl-
i nventi on provi O¢stade eeidnpl e net hod for chemcally resolving the enantioners
of primary am nes, such as 1, 3-di nmethyl-5 nmet hoxyoxi ndol yl ethylam ne, in

hi gh yi el d u$k nBrocast as iclaigied in pleimg et orsh, weherencthermixtirea bfl the gnantidnaels is of dmwcfelivwing
The isoners canfofseulasht ai ned i n hi gh enantionmeric excess, and the isoners
can be pur®#fied even further using well known recrystallization techniques.
In addition, the process can be rgggeated on the nother |iquor ?&mi ni ng

after the first crop,j& recoveredq fro sol uti ofHeP 45 enant i
order to increase pr%c*)‘dg "\g~r €dover the ot he DR H’gmthe
not h qu‘%or. The result lng, Quri i ed conpounds are usS{uy \$1e
preparation of physostigm ar” pir maceutical ly active phygostt gmi ne-1ike
conpounds (See e.g. U.S. Patentl4,6 791, 107).
CHy CH,
la 1b
45 .
50

55
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Cldims 50 1. A process for treating a mxture of enantioners to precipitate
one of “‘the enantioners fromthe m xture, wherein the process conprises: 55
10 EP 0 418 770 B1 (A) providi nEP® 481780 Bdn consi sting essentially of a
m xture of enantioners of the followng fornmulas [err] CMC where [err] is a
stralght chain or branched al kyl %roup havi ng 1-3 carbon atons, or benzyl;

(B) 5_Eynt acti Rpcessas ﬁ'F'BE‘P‘bPé'aWst‘FF % Bewereiny thed'?f?"dP"P’ﬁ copprises Mt ofdbE PMllaent to
prefe€rentially precipitate a salt 15 of the chiral acid and one of
the enantioners; (C) recovering he resulting precipitate; and (D)
optlonaI5I y basi fy| ng the resul tig tartari c acid salt t m t he

4

correspondi ng free 6c; NHgal ac ' | ected fromthe group
consi sting of dibenzoyl -1 id, digenzoyl - tartaric acid,
ditoluoyl-D-tartaric aci & 2 N guoyl Ltartarlc.-'a 2. Process as
claimed in claim1l; wherein thg precipitate i s WaSvere rom a not her

| i quor gontaining the enantio and the nother liquor is contacted with

one.of said chiral acids to preferentially forma second precipitate
conprising a salt of the acid and one ojathe enantionmers. 25 & Process as
claimed in clainms 1 or 2, wherein the chlral acid is enployed in an anount
of about 0.5 to about 1 equivalents of acid per equival ent of enantioners.
4. Process as claimed in clains 1, 2 or 3, wherein the m xture of

enant i onerRat¢ntanspgigheeni ¢ mi xture. 30 5. Process as clained in clains 1-3
or 4, wherein the chiral acid is dibenzoyl-D-tartaric acid or ditoluoyl-
D-tartari cl-adpriphrep zuriepandlurg eines Gemisenes) van Frantigmeren. go ﬂaﬂcﬂ'"°5d°’\ﬁﬁ€\‘"§1‘%° f‘ﬁé’e"‘

m xture of tﬁ@mﬁﬂ%ﬁﬁ? W@ w@e'cﬂasvﬁ@hffeﬁlgawr?%%wﬁﬁﬁ s: &‘rer%Il 45 50
EP\Y’ 418 770 7ine ‘g’%?i HEgsiElitnEia i eseptlishRg, aup_eipeRy °8"s° Rpofiomaen dor”
precipitate co ?’ldg'é °"3°g 95t%"hf the formula: [err] 15 PatentansprUche 1.
Ver f ahren zur Behandl ung ei nes Gem sches von Enanti oneren, so daB ei nes der
Enanti onere aus dem Gem sch au fillt wird, wobei das Ver f en fol gende

Schrittg unfafrt: %00 (A) ne Losung Wi rﬂuaer ei tgestel die im
wesent | i chen aus el née vwilt I omer en” end orw’in
best eht
N N 0
| |
30 _ CH, CH,
in weichen R' flir eine geradkeitige oder verzweigte Alkylgruppe mit 1-3 Kohienstoffatomen oder
Benzyl steht;
35 (B) Das Gemisch wird mit einer chiralen SHure in ausreichender Menge in Kontakt gebracht, so daB
vorzugsweise ein Salz der chiralen S&ure und eines der Enantiomere ausgefillt wird;
{(C) Das resultierende Prézipitat wird zurtickgewonnen; und
(D) Wahlweise wird das resultierende WeinsBuresalz basisch eingestellt, um die entsprechende freie
N Base zu erhalten;
40 bei welchem die chirale S3ure aus der aus Dibenzoyl-D-weins#ure, Dibenzoyl-L-weins&ure, Ditoluoyl-D-

weinsiure und Ditoluoyl-L-weins4ure bestehenden Gruppe gewahit wird.

2. Verfahren gem#B Anspruch 1, bei welchem das Prizipitat aus einer die Enantiomers enthaltenden

Mutterlauge zurlickgewonnen wird, und die Mutterlauge mit einer der genannten chiralen SHuren

45 umgesetzt wird, um vorzugsweise ein zweites Prizipitat zu bilden, das ein Salz der S4ure und eines
der Enantiomers umfaBt,

3. Verfahren gem&B den Anspriichen 1 oder 2, bei welchem die chirale S&ure in siner Menge von etwa
0,5 bis etwa 1 Aquivalenten Siure pro Aquivalent Enantiomere eingesstzt wird.
50
4. Verfahren gem#d8 den Anspriichen 1, 2 oder 3, bei welchem das Gemisch von Enantiomeren ein
racemisches Gemisch ist.

6. Verfahren gem#B den Ansprlichen 1-3 oder 4, bei welchem die chirale S&ure Dibenzoyl-D-weinsiure
65 oder Ditoluoyl-D-weinséure ist.

6. Verfahren gem&dB den Ansprlichen 1-4 oder 5, bei welchem das Gemisch der Enantiomere folgende
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CHS in wel chen R far eine geradkettiEpD 418770\Bdr zwei gt e Al kyl gruppe mit 1-3
Kohl enst of f at omen oder Benzyl steht; 35 (B) Das Gemisch wird mt

ei ner _chiralen Slure in ausrei chender Menge i n Kontakt gebracht, so daB

vor zugswei se ein Sal z der chiral Saure und eines der Enantionere

ausge"f"]‘i It wird;, (&% @as resul ti nde Prazipit s8ywonnen; und
(D) Wahl wei se wird dad ™ L Lerd Wsauresal sQ ei nfiggtel Lt, urn
di e entsprechende freie drhal t en bei wg pritfy o
Sliure aus der aus Di benzdy ENgegure, D benzoyl Y *
Di t ol uoyl - D- wei nsdure und Ditdl uoyl - L-wei nsgure bestehendenL%u%pe gewghl t

wird. 2. Verfahren gem B Anspri&y 1, . bei wel chem das Prl zi pi aus ei ner
di e Enanti onmere enthal t enden I\/Utterl auge zur Cckgewonnen wi rd, dnd die
Mutterlauge mt einer der genanfgen chiralen Siuren 45 esetzt wrd,
um vor zugswei se ein zweites Pr~zipitat zu bilden, das ein Salz der Sdure
und ei nes der Enantionere unfaft. 3. Verfahren gem f den Ansprlchen 1 oder
2, bei welchemdie chirale Saure in einer Menge von etwa 0,5 bis etwa 1
Aqui val ent en7.SiVarfalrgnrgema@)damAmbredicherEna nder ntesi welehiemgias Btizipitabwbin Salz B& ndchstehenden
Ver f ahr en "gemASothehumipli:nr Uchen 1, 2 oder 3, bei wel chem das Geni sch von
Enanti oneren ein racem sches Gem sch ist. 5. Verfahren gemaB den Ansprl chen
1-3 oder 4, bei welchemdie chira Saur e Di benzoyl - D-wei nsaure 55 oder
Di t ol uoyl - D-wei nsfure ist. cafiren gemAf ‘'den Anspr Uchen 1-4 oder 5,
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Revendl catl ons 1. Proced6 pour le traitenent d un n6l ange d' enanti oneres,
pour faire prdcipiter lun des enantionmeres a partir du n6l ange, | equel
prood4 conprend (A) la fourniture d' une solution consistant essentiell enent
en un nel angRevehdicaings oner es de 35 fornul es suivantes

1. Procédé pour le traitement d'un mélange d'énantioméres, pour faire précipiter I'un des énantioméres &
partir du mélange, lequel procédé comprend
(A) la fourniture d'une solution consistant essentisllement en un mélange d'énantioméres de
85 formules suivantes

dans lesquelles R' est un groupe alkyle & chaihe droite ou ramifiée ayant de 1 & 3 atomes de
carbone ou le groupe benzyle;
(B) la mise en contact du mélange avec un acide chiral en une quantité suffisante pour faire
précipiter préférentiellement un sel de I'acide chiral et de I'un des énantioméres;

50 (C) la récupération du précipité résultant; et
(D) éventuellement I'alcalinisation du sel d'acide tartrique résultant, pour obtenir la base libre
correspondante; I'acide chiral étant choisi parmi I'acide dibenzoyl-D-tartrique, I'acide dibenzoyl-L-
tartrique, I'acide ditoluyl-D-tartrique et I'acide ditoluyl-L-tartrique.

55 2. Procédé selon la revendication 1, dans lequel le précipité est récupéré A partir de la liqueur-mére

contenant les énantioméres, et on met la liqueur-mére en contact avec I'un desdits acides chiraux, pour
former préférentiellement un second précipité comprenant un sel de I'acide et de I'un des énantioma-

res.
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res. 13 * C slivantedyl S * EP0418770 B1 3. Procede selon | a revendi cation
1 ou 2, dans loquel |'acide chiral est utilise en une quantite d'environ
0,5 a environ 1 equival ent d'agigde par 6quival ent d'enanti onGHgs. 4.
Proced6 selon | a revendication 2 ou 3, dans g el Ie nel.
d' enanti 6nbres esfH o ’?hcenlque G

revendi cations 1-3 ou 4 . el |acide chiral e-

di benzoyl -D-tartri que oIz i“P toluyl-D-tartrique. . PQocede sel on
| es revendi cations 1-4 ou 5, gans |equel |e nelange des 6ndnt i onbres est de
formul es suivantes: 15 CHy CH20 CHyy t
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Ib 25 7. Proced6 selon |es revéndications 1-5 ou 6, dans RBquel le

preci pite conprend un sel de fornmule: 0% 30 ~ ~ C3 HOC OCOF h

35 2a 40 45 50 55 14
25 7. Procédé selon les revendications 1-5 ou 6, dans lequel le précipité comprend un sel de formule:

. CHy
CH,0 o\ _NH ocOoPh
y oo
N 0 ‘.‘0'
bu, Moo ocom
35
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