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SUBSTI TUTED PHENYL METHANONE DERI VATI VES The present

invention relates to conpounds of the general fornula
wob@rai4a0Rl is -OR 1, heterocycloal kyl, aryl oPCT/EP2007/055914

heteroaryl, which are unsubstituted or substituted by

| ower al kyl or hal ogen; R is |ower alkyl, [ower alkyl

substituted by halogen, or is -(CH 2)o-cycloal kyl; R2
STEREGEELEQTIMEABYNAHERIS OF $6 O -MEIHH Y 1o 3« THEN YyR | P E RBZ INFE

Th%\linvgﬁlonsfeﬁgéé C}o %rnobgltsef‘%rﬂﬁé ﬁnlaterwar?chtthl t ueﬁbﬁé‘é’@ﬁe Ftrﬁ%tﬁ%i to

or subst ree subs
prepayan(Phé-neptioyhs- r&@ﬁslp@praigleoir (Rbmetbyliaywhenmmrazme by
erﬁwﬁ‘aﬁé’ hydrlysiNePan B&EP&TBcerhieWerhe @Ky bhéﬂﬂ%éréﬂﬁ@ d by
hal ogen, |ower al koxy substituted by hal'ogen, aryl or
sul fonam de; X is a bond, -CH2-, -NH, -CH2O or

In-otderiZo pbtaini dbtlﬂ:alls'racﬁve Blarthgmaterial ;1- rﬁetthj‘I -Spherlipigdrazit®for the

Tl
s PRBF IR S Rec g ER SrBieMiaiste e dBia R athas of
W@Qﬂ%/ﬂDM‘xﬁ)} thelreiis| 3 neeyl foham edicient metbd coprepsiationns(S)-1-
mgtﬂgltﬁr) ;?J?’gﬂh@&dh éll? ghantMFh%rlb BuFlrgeBle%QI&QErﬁt ar? xcellent
og! and neuropsychiatric disor
tO@'JPrpFPFﬁB@rﬁ@q)WOfU%fé'ﬁalfYOﬁmﬂhﬂe P‘PTEIPOLtrﬁé Errypegeisn gispipy W@P@p
eraAtieLE rlegléfs%lééﬁ\ﬂ@ dridBi R il Bhditibves. BLiMEdrhfre, blocataIyS|s

tra orte t hey have a
allgwp deitihe 54 0 ragégp% &%@wegfﬁvywmvebenzs i ergpr %hegmstry An
e><iaﬁi11ild3d')ﬂtb|fs$s c@sbmmhe aﬁd@smeﬂ eaapmgereml niedeanie

ena%ycz Se Gecttlwyuspnﬁg\?g g Cr{aalnt m r(? %)?cggst} F act (r)l Zfetﬂe%)x/pense of

sdm Yieldi Biatatelysis ig rhmiw@/mysmbsolum selegtivle. Good results can be
oﬂ?ﬁé@@h%ﬁzgﬁgﬁé&‘:ﬁ@dtlﬁn 3pgh Pﬁiﬁéﬁﬁ&ke@@ﬁ%ﬁ bﬁftﬁmzat]on that

t'ons “su ened | mpal r'ed attention

reawspssﬁeieaﬁtawmﬁmmdeﬂawe %Qf@ﬁﬂ'tsweh? fpRlirestiirieg be less
comgivhtad B gtahd S8 hEMRalocdRUr on, , 28: 325- 33,

2000) For decades research has focused on the

"dopam nergi ¢ hyperactivity" hypothesis which has |ed
Attenmptklfm@pemlidselelchmeenarmmmrm:yllanmobfvnang rbéthglkarde of the

pr%ﬁglgm&%%fnr%' %ﬁéw r ge qu%’ %d%s?ée@W%%nﬁBle’ reaction
at ek peratuce RIS ECHLYSing the, vers reabtivertifiorahyl butbivete and large
arﬁ’éﬂrﬁé‘&ﬁvan%@s él)lzyrrYe% g&pltg%ggﬂshea—lek§m8i&§roﬁ§t§&l99§fhlcal

roach poorly address negat ive and cognitive
e’?}'ﬂ e(‘)‘??é'v‘%\ﬁ%ﬂ'oﬁr with gvellhgianced §°rBP'”PUHb‘?f| ehRYNe 80¢ deYte

ddnSheorsat, &t al, BrAm. e sat 1996 (1718) B1opMNorgdB et al44- Blg. Chem.

Q0B R R e A0 9}%'5@8@2@@%@512%? a was

psychot om neti c acti on caused by the bI ockade of the
al ut amat e system by-conpounds |ike Cy)RI ne (PCP)
am *pe) whi c

F)

r t agoni nta estlngly,
volunteers Jfgduced psyc ;Egtlc
|Ezorporares posi tive and negat| tons as
wel | asncognitive dysfunct?on t hus cIoseI resenbl i ng
schtzophrenla in patients (Javitt DC etgal Bi ol .
ﬁgﬁtatry, 45: 668-679, 1999). FurthernDre transgenic
xpressing reduced | evels of the NVDAR subunit
display behavi oral abnormalities simlar to those
[ Al [
It %Q%?Ju\ﬁﬁ% eth %@g@%ﬁ%rf%% g)y4335f1%8{3% mﬁﬁﬁ’(ﬁl of s%fconddary
amineRn L&smém enzyarmtlp\hydsolyrsesﬁIaﬂsoxaiamtﬁmrzaupMraérﬁﬁz@b@ kcheme
2)bﬂﬁé¥véeﬁéra€ MR BthARsR afd acid PrdductsXhd ﬁ@a?/aé’g’@f thé%&g%mlc
G utamat e neurotransm ssion, 1n particular
receptor activity, plays a crltlcal role in synaptlc
plasticity, learning and nenory, such that NVDA
receptors appear to serve as a graded switch for
gating the threshold of synaptic plasticity and nmenory
formation (Wley, NY; Bliss TV and Col |l ingridge G,
hbture 361 31 39 1993) Transgenic mce
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CNS. It acts as an inhibitory amno acid, binding to
strychni ne sensitive glycine receptors, and it al so
WO ndo7aences excitatory activity, acting as an BCHEPI0ANS5914

co-agonist with glutamate for N-nethyl-D-aspartate
(NVDA) receptor function. ile glutamate is rel eased
in an activity-dependent nmafiner from synaptic
groepavatakesantipimears ofthe andpgsaraeriel obtginad dine uatqua featue is the
us%od?sc\t ?rWotel c%?é%maﬂggst%?g tf(?r Hg%%o%t%/ C\m&er tﬂla c;v{fﬁeactlve
receptor for 1rts res S8 {
w@ﬂﬁ@@ﬂﬁﬂ%““@9®mﬂ@dcontroI synaptic concentratlons of
neurotransmtter is to influence their re-uptake at
the synapses. Neurotransm,tter transporters act by
removiong neurotransmitbers fromthe exbracel | ul ar

sgace, and can congrol their extragellular lifetine
an hepeby nodul at e h%orragnl t ude the synaptic
Ret raRsm ssi r;(Gmrnet inov RR et ml, Jrends in Pharm

mﬁt/\zg(S) 367- 3 2002). dycine trapsporters,
ch form part of he sodi um and c¢hloride famly of
&irotransm tter tFansporters pl af’ an i nportant role
tge term nation oftgost synaptic gl ycipergic
f ns and mai nt endREE™6F | ow extracellurar glycine
S@@mﬁéhtratlon by r e uptake of glycine into
presynaptic nerve term nals and surrounding fine glial
processes. Two distinct glycine transporter genes have
T%@He%tloﬁrfé@”?@f?ﬂ'a CoRRaUTY %PFDM'”QFO RiMEFal | an brai n,
which give rise to two transporters with -50 % am no
aci d sequence hoyol ogy. A yT-1 presents four isoforns
arrsrng fromalternative splicing and alternative

heterogenert,. Two @ yT-2 isoforns (2a and 2b) have
been identified in rodent brains. AyT-I is known to
R%ﬁ #pgated in CNS and in peri pheral tissues, whereas
is specific to the CNS. GyT-1 has a
erﬁrélad?nlﬁamrlyy egil. a-prap ¥t ispiyapylopenaiioeriZshdlerthyl (sish asri-y

cHidto RURAENE ORI REHROSEIHYT, WRCP ESMEEMHANE uRIBDS Fdriuke rrgia MS\'/é?e
receptors but al so out'si de these areas, where

meibag t%%?afleaie@aratt%(%eaﬂ%%rb@athyh?’ﬁﬁaw'I%i??raﬁ'”%rby ﬂN@A"at'C
hydecsrmt 6 sulch aciohPdu Hd.oNBBugh IR Was @b@erBechy Alu.et aMBht thbem

to enh
Prijerne PLEBROT R GPR s 488 CaeB0G: bbb TR e e
ingartioe ptavitteisdor @ method td poglare{SH+ areh(\ﬂ)-l’lanﬁrlhm-3-phenylprperazrne
t ) .

H}gﬁrtagér:{né ! 5%?@? ecghﬁ)ﬁm{d bé"dﬂeb atb 9@ f&fol\{gd%-g skgar:?tron of
ths@rdrg Als pgeruct grBcleawpgof tnggaalar@mrorps wheggby the protease
Of SHEDRRISS Qhseiibi ddcd 5dnagd fo2lld BhoyfhkOhidRysis. o
The SIS SPERP W CaRrie fsed a5 A G ahe DB ks Gt-balot
oXain®dte,tof radentle se@ét&ﬁ-asrtr&tn@ﬁnderqﬁrna:@tem o@g&emcﬂ@mve

iyl FORIEER B (ST by (5l bty oeridfe alRb L onisaty
adfive purtgr (€ 1sGd)alkglsnsansenethytapibyl, d@m%emd/somoswr der,

nmood di sorders associated with psychotic disorders
such as acute nmani a _or depression, associated with

Usingan aptiraized pepiqcel, éﬁwmﬁsw&wwerp@raza@sv@@.r@rw QitiRed in
36% e beg9.§ P aé and abdut®B %BbusityPr 0g. Neur obi ol ,
67: 173-202, 2002), autistic disorders (Carlsson NL /
Neural Trans,. 105: 525-535, 1998), cognitive
di sorders such as denmentias, including age rel ated
denmentia and senile denentia of the Al zheinmer type,
menory di sorders in a manmal, including a human,
attention deficit disorders and pain (Arnmer RE and
Mller DJ, Exp. Qpin. Ther. Patents, 11 (4): 563-572,
2001).Thus |ncreasrng actrvatron ofNNDA receptors vi a

. I e o,
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As used herein, the term"lower alkyl" denotes a
saturated strai ght- or branchedchai n group contai ni ng
wo eanmiids4d® 6 carbon atons, for exanple, nethyl pCEEP307/055914
propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl
and the like. Preferred al kyl groups are groups with 1
- 4 carbon atons. As used hérein, the term
THecyroteaat kiyStte mlemptesgyraesaisanatnegdme iof theo@ny arge flagulf/ obm
rUSses- AR s (St ioiBhDwih W TisoRhkar,
ar@wd@ps oA solvegtst S@melexampaasmhb alaged ate I@@S@Ee@wmb/é@ of
fa@?%‘@tea%‘ (ﬁ?drb@s@%@ a\ﬁb%s%rﬂaéé%ngd?’o@&l@m es-lfgr%) term
al ogen" denotes c orlne i odi ne, fluofine and
brom ne. The term"aryl" denotes a nonoval ent cyclic

THY @eaifitite ptaee af S@ébtbmglt&’id;rlséoﬂas ﬁydra@s@ﬁas)aaumbet wo
eas

ady4fiGoet. 187 RRuHY S8pRangfe il S8 be AT borBhlrfied "
acpiephe sgllitior$hoe freezentriduetmvdeas. Vlhe edeyroe deesanotuequisl anyt
COEEC,Q&B\tNhf& |Pﬁ@éb%&%du‘1‘d ﬁd’}(ynﬁ/arlas%f nBHl uﬁéﬂﬁ étHé e[?Jt many

contal ns at one eroa

Oéaeéwplc:én 99 Mg fragig thag theyenzymeriisal. dTwnzy@9mﬁa azaraglactive
sitd)dndZahandiBlthe substale Heddb 8 ¥r 418 fedcBbiMVery WeII despite the fact
het%raocycl oal kyl " Ca;gnot es.a non aronatic hydr oca¥18

thatgmalyarigfonsfansive emelis 'He'ﬁ”ﬁ@%'” "RATIOR r%tSn't%ﬁ”M

erlzgmsthae meghheateiity ai Wwatef/ os-sexaitphigtusalr @agh neat organic solvents.
tetrahydrofuranyl, tetrahydropyranyl, azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl or

Intbiicatatysighibe isalttivity ik a regotion & dfigh exprassed asithedenaptiomeric

rah@%lolg €the éjr‘rad(?:]'_éﬁérlé f%\rtl(o:%%@.@ bk ti;u—iJ Patlg‘yelt\ﬁé’t‘—ﬂnqge %t%‘i‘ R—:-ca&:on rates

of@@WmerS@@M@ncwm@formW) The
erfanBémibidditio GhiPbe 3x1RMaERd 4PH0{-bbid) iGFtﬁe ackdi B2 EUtEGh& F.

ol 8% oS AR St i oAb Aol it e

Uradtr dhisal sittimséshichy dred sl cons@antitiralighouttthe oea_amord There are a

mﬁr%efr Wk %gsu?r?dtigns Pﬂgé Pd?%rub% tﬁeﬁ'aﬁje n&t JI\K/%)?S \?aﬁprdJr{h%Frﬂ%r% at
acid, funmari ¢ acid, naleic acid, acetic acid, succ

vesy: high or wenydew econruersion thettheatiesstipngywith ggiad variations of the

c&vér@ldﬁ%?%@%ﬁ@ﬂie%n@%a@tr%r\%ldeh@edohﬁg mdre %Eﬁsfltr\)%qo the accuracy

onpounds of the present application are conpounds of
Offt'ﬂﬁ RGPSHEMeRi §F@p,§ebgcp\gtyés boFa reaiy aRselgtep@etiPie colypesipn
yduSendnpuligt & Ead:bﬁﬂaté)égeﬁm bl?riis ﬂhééMthE Q818e$ 6ftdseen to go down

substi tuents ect he u S|st|n
o R e Y e o] fseationd erekre W RafigBE ety BRaf
indit&tive valuestndtnat esl abybktﬂhteg/atme Tosvitiowing oxlgs sfjﬂbsmbtcah @ften
béf) elIaal ogen, aryl or sulfonam de, for exanple the

ol 1 owi ng conpound rac-[5-net hanesul fonyl -2-( (S)

E=2A 2, 2-trNo peleetlyity.-agpakptesderipty pnargioarsys | - [ 3- (4-
E Eri | uor argef S/t TFM%;H ec BYT 68V bélrélachéd ¥lthe uRdRisitagone.

Preferred conpoun sent a i cation are
enaiierner s CRREed iR é'FE‘eTeﬁ‘Ct%’rl %’Pdatﬁe agg%ﬂvﬁrﬁ'@“
Ewg-2dh is Gm;kwslbﬁlmtaedar@rprsmbyhuhﬁdmbg trengrohg ehbrﬁt&ﬁner.

subst t t d f t h I sti f
R BRI s o e by Pele o Rl ogen, | ower

E &l26y100s ubdigh subsiwtdgs el egpreduticaseat nadderaty comessipnut ed
E DWOBa' OQWearac\rb%Iu I'sehathili @Hé ct|5r95ft<f§?< fE{E}E at 302
foll owi ng conpounds rac- anesul f on 2- %
congergiop. (gﬁmqtlg@tg_dpcqggﬁwy @lkﬁl@‘.;@?)for qyﬁngq P]met[cgeégqtutlon to get
trifluoronethyl-benzyl) -pyrrolidin- 1-yl] -nethanone,
rac- [ 5- met hanesul fonyl - 2- (2, 2, 3, 3, 3- pent af | uor o- pr opox
y)-phenyl]-[3-(4- trifluoronethyl-benzyl) -pyrrolidin-
1-yl] -nethanone,
rac-(4' -fluoro-4-nethanesul fonyl - bi phenyl -2-yl)-[ 3-(4-
trifluoronethyl-benzyl)- pyrrolidin- 1-yl] -nethanone,
rac- (2-cycl obut yl met hoxy- 5- net hanesul f onyl - phenyl ) - [ 3-
(4- trlfluoronethyl benzyl)- pyrrolidin-1-yl]
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rac-[ 3- (4-chl oro-phenoxynet hyl )-pyrrolidin-1-yl]-[5-nme
t hanesul fonyl -2-( (S) -2,2,2- trifluoro-

wa 200etmabe et hoxy) - phenyl] -nethanone, PCT/EP2007/055914
rac-[ 5- net hanesul fonyl-2-( (S) -2,2,2-trifluoro-|
- met hyl - et hoxy) -phenyl] -(3-ptolyl oxynethyl -
pyrrolidin- 1-yl) -nethanone,

1008€ e¢ 3t (1% hietdy Notlent) theysubkiigte)is plytained irdhigh ke ythdt pfdstuce

dl%&%&qﬂéﬂ g@?%ouna tr(eo(r(ﬁ cal %?%/bﬁ(a? &;'n];lng?r 0-

rac-4-{Il-[5- methanesulfonyl 2-( (S -2,2,2-trifluoro-|

In aWﬁBr@l@pe@lhBQPﬁ)S).)dln*é‘ﬁFtﬁ@frh\]entlon provides the method as defined above,
yrrol i din-3-yl met hoxy}-benzonitrile

wikeieby Be RuSrlissBPPHAIESD ¢ UEST e megupy The absesicp of a need
to-ade tayffeeto b yactiph aeylum ndtdn(ydsimblifies piemeroaebditydvin

. - lidip- 1-yl] .-meth - I : :
mpRep de e iar By iSPe  Gtomess satiep Wipyy Bea bound to
theorgtithy bel@vhd #at theprieogdn] at4fie84 pdsition in the piperazine ring
f th h thyl) - lidin- 1-yl
e Fae [ 5 (3. 4. di chl of o- phenoxymet nyi ) -
-pyrrolldln- 1-yl'] - [5-nethanesul fonyl-2-( (S)

A rr%r@s;?emftcrénﬂlﬂddiﬂﬁéht oltrféﬁlb\liéHtloﬂshf@)ﬁléé I|rT Plensthdd as defined
hanope or rac-[5-metha onyl - 2-
abozeéf‘ezm{aﬁyPP‘%'aFeoOfﬂ mﬁ%‘%"ﬁ@ PR 34&:‘69&[5‘2/ ”%W&W’Aﬁ'ga“ﬁ Wit a
méegitineoynppibiay dxyerss dhrhethylpybutydéthed. n- 1-yl] - met hanone.
Anot her enbodi nent of the present invention are
conpounds, wherein Xis -NH or -CH 20 . The present
Amtingrspadfic embbdiment of the mwentiangs to yrean itfeeceathiod ais|dgfined
v Rl 158th [ A¥ ARNA ol
o R P o A P PIRIRL e o BT i g paium
CO@W@WQ %‘PBW%Pocess conprises a) reacting a conpound
of formula with a conmpound of formulain the presence
anth(q ogrtgéﬁ{lbnrgiagﬁcnlph% ﬁ%%lic]-geés{on may now further optimise
the ebmditieetsifyil the omdthont @tfmafdlos;eradibmaavg) ofttiee methonhywetbcthg
; , Rand R are as
SJ&%#“ %gbgérﬁ]ré%% M%&Latr%ﬁgte?tngependent ly from each
ot her 1 or 2; b) reacting a conmpound of fornmula with a
E)pa(p,qu@émd of formila R -OH under M tsunobu conditions
In the present of a phosphi ne to a conmpound of fornmula

EW@P@FHYWHBS@@B@HWW?WG fE¥alf%d R3 are as defined

above, X is - - and mand n are |ndependently from

h oth 2 ti
Tﬁ%ir%ﬁ%fﬁﬁﬁ%%ﬁtra&%ﬁmﬁaarsa B oo SR RER Y Epheminiegazine
ushied cansmencialiy beajlableatethyll ahlogoadalate, iyieddindpa erystedinei axdiamate
r{LARAPETENES Al dabaney SHEhRSSARhUFILEAahite de
prtzagerdwer? tested fablgd.i Griy eaprigse showes angiaetivityapgiobgesyrs by

erficAmBnt STGAB BN FRMY NV tidherd) ﬁ?&gbééid?@borsﬁggfatlgn \A%?‘llietécrmlned by
s obtained into

oo AL PR I ARaETe B B Sy ehoaRaTEt ArpreHeen o,

re@ctpaon disions wé@bcmduateu (fmle DeThs Epvarued Welf‘e eslcwatdanaehe

r ocess. van
bas&%ol}gﬁ colnvers.lbpn a]rh %tegrt Ihﬁgst%%% alarid %rpd Pnglptr c?uck oﬁﬁ'e
congensnovas dsfimatesi Usirtg @ smalt enmtrltbeln\kmg&tamgvmatemalt(ﬁ@ady
d in accordance
P e s Bl MM S e Tompounds
of general fornula | can be prepared by reacting am ne
T4 1 Vodrbarest itbteb88dTH Ir@sdiltioniof theddthadrifnateat el y
substituted acid of fornmula Il in the presence of an
activating agent |ike TBTU
(2- (I H benzotriazole-l-yl)-1, 1,3, 3-
tetranet hyl uroni unt etraf | uoroborate) and a base such
as N-ethyldiisopropylam ne (Schene 1). The am ne
compounds of fornula Il are either comercially
ava| | abl e, are ot hervvl se knovvn | n the chem cal

- o o o - . Y
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The acids of formula Il are either known in the
chemcal literature, or may be prepared using a
wo a007a84400f net hods wel | known in the art. Sche@BER2007/055914

di phenyl - bu Di-tert-bu I (X OCH2) Conpounds of
general formula I can al so ge prepared by alternative
b Q-8 §-B S-S HOWA - R-SERE B~ R RO - RS - ARE 8 -G ORPOURES:
of fenppha | (X OCH2) can deq4ptiepasee@shy regsssng a
hydrox conpound of "formulg TV Wth an alcohol of
It or mirge under M tsurfobu reactfon conditions in
2 he @r‘emeamran‘e a phosphi n& %i ke tripWtgRyl phasphirie or
i ph dylphosphlne and A 40
éj %nyﬁ£§gg%§¢boxylate li ke d’-tert1ﬁﬁtyl
4azon@@mMDmymEV@eor di et hyl<ak&di carbbxyl at e.- The

£onpaynds safindsefdngm |V canp e prepaped by reacting
am nes fornula VI with an appropriately substituted

Gaci d2éfmg BicAaPACLFA i n t he 9esence® & an activating

7agent25Im¢<eroT£xTéée N (fluka) <1% 1%
I'+Denzotriazole-1-yl)-1,1,05, - tetranetngluronlunt

C(g]qltgnpfsu%ylaﬁdyeée gbleda\ﬁl(q"l gnqyg@e@wc%ag@te solution (0.1 M 1-methyl-3-
pH‘dﬁylbbﬂeﬁbzir&Qﬂhﬁ@&dm nEmeﬂightewmthhaB(mmE)w ghd 2 0. GMZO)

und be p
P PR By P eDeS it Birct e ot EE HedtuB8 2R g other
20hatgoudanaliysis by ebiral GC.( X2 CH2O) can be prepared by
reacting a hydroxy conpound of forrmula V with an
aIk | ati ng a ent of formula R -CH2- Hal wherein Hal is
éa‘ﬁ'@%ﬁi&?”&t'emsﬁeﬁ&fotﬂsaﬁﬁaﬁe Jbrom.ne...d.odine.in. the

et of a bgsg,like S@Q%%Hité%t bu-gxi{ de. The

= CD unds—of fOTﬂU’a Vorvanmbepreparedby reactiny

Tan?-de & gsprgraserul & NvpH WP t IMTaF ap@ Zopr i 8ty
BUBSE %E@é*a@é:' d1q\7l meW'WBF_' | {5194 heprgggnce of an

T008 B parerats | hooneF 901 PAN 1 3% 17 % (R, E=10)

4t em Qamﬂebyérawnouml eHrab | @@ bor 22 &) ando%m(mase such

et hyl di.i so n ol at j,on and purification
??nﬂg rgﬁ%d 1ﬂ@§¥§¥?o§”§#§ ?%/%cht?on of the
&o&ﬁ@nﬂdsp@raeblﬁﬂdvllwemcat %TEtEasc‘rG led Bébein can be
7ef1‘ ﬁ?l catraéJ de§|1r,\§gH Py F_sw %@lyl e sgparation or

I On procedure suc or exanpl e,

1 M alceigee__ext LA iphio. OFMTﬁEaI 129 % i 8.9 col.um

Cé‘ﬂbr t%@@@ué%%e filidd Witd éﬂ%éh%'&éﬁﬁ%f WionkH! '19\%1'rﬁé(tﬁi}| 3-
chr omat ogr aph Y, preparative | ow o ééb%fress

Phemyiirgraziiectiarioxmainn MiBg O(E@ﬁ%tPH'Ht"? ) apf &de PhOSPhate

buMep @idiHgERr 18 @ehlysis bylchiata@t i ons of suitable
separation and isol ation procedures can be had by
reference to the preparati ons and exanpl es herein

Udred onvde Rtatiepeda)ancdt@ @nd egjativedl mme ethgjoaalatmatna aside protease

SRRl S ROTEHISES) RPHRvpO CLER M SEherdid Aampy Hp e

repidtss Aganga efdthesiengyroes mafplupim;/blcarean@tg biffeceipmed messedsictivity

atiQ@lew)! The conpounds of formula | may be basic, for
exanple’'in cases where the residue R3 contains a basi ¢
group such as an aliphatic or aromatic am ne noiety.
In such cases the conpounds of formula | may be
converted to a corresponding acid addition salt. The
conversion is acconplished by treatnment with at | east
a stoichionetric anount of an appropriate acid, such
as hydrochloric acid, hydrobrom c acid, sulfuric acid,
nitric acid, phosphoric acid and the |ike, and organic
aci ds suchas acetic acid, propionic acid, glycolic
acid, pyruvic acid, oxalic acid, malic acid, malonic
acid, succinic acid, maleic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid, cinnamc
acid, mandelic acid, nethanesulfonic acid,
et hanesul fonic acid, p-toluenesulfonic acid, salicylic
aC|d and the I|ke Typlcally, the free base |s

o o o -,




of the present invention are good inhibitors of the
gl ycine transporter | (QyT-1). The conpounds were
WO peat44gat ed i n accordance with the test gi vePCT/EP2007/055914
herei nafter. Solutions and materials DVEM conpl ete
medium Nutrient mxture F- 12 (G bco
Li fe-technol ogi es), fetal bgw ne serum (FBS) 5 %
Ta(b@' Bddoiei dxéertsvepnatbagy es¢en Bethieqm)éthybGilarepteomyci n 1%
oI|fetechnoIog|e[n?, Hygr cin 0.6.mg/m (Q bco
I|f Y&E¥nol ogi es), G ulamine 1 codrfe
technol ogl es) Upt ake buf f er (UBmatet®) nikdNaElamaie) nivl

2, 5 MM K 2.5 mM
ayp{lﬂbﬁnm)(ﬂ D- al ucose%I Fi p%llen(t n - (I'nvitrogen
2Cat Fureysproteese el | s st abl ynat r anbeéct ed Wt nd yTl b

SCD’\l'AEurE'}')é’BHoE@asBF?t ake i nsz Rigt i onpssay (igd vT-1b) On

manmal i an cells, (FIp-in(tm-CHO, transfected
Mtrﬁqf@a/moﬁ%se@m weP@M9 at etleat t he Odensity of
A0, Qgﬂopaebétg/awlzl in coatph@te Fmel2 nmedigipg Wt hout
éljn);gr cin 96- wel | (lJturep tes. O]q,yz, t he
@S rated and" {'fe cel's were Wa8hed twi ce
A t FEspptasleeClHA f er (UB) 250|'hmg ceMes wer e 1Hen i ncubat ed
or ] 22Cwith g no potenyi al
é::orrpé??l oePS)EEA i) 10 nM non radl '(\J/paectlve gl%y}m ne , (iii)
% coMedaza GhEAN of a poRehiigal Mehi bit 043 ‘A(Rhnge of

1@OHQ\Q|Bdeabio@é‘a%e¢qul$ahe POY Rigt | al Merhi bi t a7 pag) used to
enerate data for calculating the concentrat| on of

Tnhi Bttilsing esul ting in 50™% of Mee effedt %e.g. 1C50,

112he EdpaesatClaEA on of th25@:m@pet Et or i nhidbyti ng gl ycine
e of A sol u n hen i i ately added

ont ﬁﬁ:\%e EPEA/Q gl yci neﬁé(g MM (E 16 G ) and 25
1M rdisrabadiotesseifkagl ycilieng TheEpl at es Were i ncubat ed

t shaki ng and4 eagf i on was stopped by
“‘j‘a\glsm%L*g)t?gohéé‘f‘“‘the‘“m“m‘wée““ ““wgishrT‘rg““ﬁh%e*e“‘t‘rms)“m
Canidittonisc £ wals aveuBfilleThwitrcenysenwd nd oxgrsaig seiution (0.1 M 1-methyl-
3- Eﬁ%’fﬁd [Léréflhé)ﬂn e'th%ngmaﬁJ“lﬁlf\fﬂ BE) 4MRW §i 640 bh@sphate buffer (pH

s_was counted using
ggblsﬁfrlnlglf%rt18c5‘nA6%|Mﬁ§8V chii&Gr ef erred conpounds show an
IC50 (MM at G|yT [ in the range of O 09 - 0.50, as

how |nthe abl e belo of formul a |
Tl Moot ol fided ) oA BiontRRE el s ot the

Emnpeuiwﬁe of formula | cammenwseéeaenﬁemigcmmate,
th rm ot phar uti c pr eparations. The
phar ﬁk@@a? %&'E?‘ 6

prepar ati ons-can & admi ni stered
2or al EyperasggCLEA t he form o8.1t abl et(}:. coated tablets,
3drag§g\§1n Jéad‘:@e/s’a‘“d soft gela?_Iil ne caps ul es, solutions,
emul ST ons or suspensi ons he adm n| stration can,
4howeMero Sabtélembe effected §&ctallys2e.g. in the form
Pf sgppostieki es, or parergerally,ge.g. in the form of
I nj ect| on sol utions. The conpounds of formula I can be
%r oce8sECHMFAh pharmaceut i®4al 1y inkrt, inorganic or
70r gagRreclcsari ers for the m.@ducti gn of phar maceut i cal
8f)repgratl ans. Lact ose, c:orngj tarch or derivatives
her 80PN AYY'3%€ stearic aci®® or its salts and the |ike
Scan Beylaseld, for exanple, &4 suchXxarriers for
{pabl ﬁfcﬁr Sg fad tablets, dyagees and hard gel atine
capsu able carriers for soft gelatine capsul es
_are. (b8 Kephws Q§e bv@gé:t@bl e Qils, waxes. fats,
sem -solid and | qui d pol yol s and the |ike. Dependi ng
on the nature of the active substance no carriers are
however usually required in the case of soft gel atine
capsul es. Suitable carriers for the production of
solutions and syrups are, for exanple, water, polyols,
gl ycerol, vegetable oil and the |ike. Suitable
carriers for suppositories are, for exanple, natural
or hardened oils, waxes, fats, sem-liquid or liquid
poI on s and the | | ke. The phar maceutl cal _prepar at| ons

T o
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the individual requirements in each particul ar case.

In the case of oral adm nistration the dosage for
wa@oao7tist4eean vary from about 0.01 ng to about I1PODEPD07/055914

per day of a conmpound of general formula | or of the

correspondi ng anount of a phbarmaceutically acceptabl e

salt thereof. The daily dosage nmay be adm ni stered as
Caiditgine talOslde dr therdrg enzythess (5055@3 waeinel mixien veithd il stock sdiletion

N e e R
diggodved]imgP@ ol eteeneygnd aimlef 02 M@IC@B)Oﬂﬁgtelweng?emoomat rT for
odgompound of fornula | 5 25 100 500 2. Lactose

Anhydrous DTG 125 105 30 150 3. Sta-Rx 1500 6 6 6 30

4. Mcrocrystalline Cellulose 30 30 30 150 5.

A b{b@ﬂ&féhlﬂWa&oB@fr@deNlﬂn StrebtdmyidtisJrisdis/profedsad . 6i7abisd shows the

P 1 i 1, -3 4 and
B BT g ROy 1ot iselant o5 o5 0P e ahEmL AL e seped
ers@0@ne3. Pass the granul es through suitable mlling
Tf?e%’ésPFé%ﬂFts wére cﬁ&i‘&\né{ﬁ@ Buffd fre rﬁ%df &?S Hé‘%?tf -

npress on Sult € press. pSU € ornu ti1on
”"Irwnéﬂfff@rﬁt@sﬁgfﬁ@éﬂ@@l?eﬁ@”rﬁj aydl rg 7 Ve QﬁdeEI@@U”f were obtained
folCPRPS gfégsé)f formula I 5 25 100 500 2. Hydrous Lactose
9 48 --- 3. Corn Starch 25 35 40 70 4. Talc 10
Taﬁe 3; G:FQGFI:Of %ﬁg&i@ﬁ\ﬁgﬁ@ap&ot%‘sﬁ andeethylexglamatg oo

300 &feianufacturing Procedusieehd Mee itens 1, Eleghing,
3TTHTATSUI T abl e WiIXEr T orT 30T M Ut es T ZUTAGd T T e TS

Tand 90208NWatesr 3 minutes. 33 Fill Qnto a suitable
2capsubes, NoN/wvelek owi ng exarrpljeGAi | lustmt% (8he E=60 ]
i nv are not intended_,to lim.t,,i scope. The
?i‘fo %\g?n %CEW?‘&V. ations were %ged [ nn‘lﬂhé’ (gian'pl es:
4TBTU5024>©D>@WWZMI‘I azole- 1-§bB) -1, 129 % (S) -

5 3, 35pet rt@rT@t,_W% Fonl umt et rafégor oborﬁ'ﬁ%a(S@/nt h%sbg, of

i nt ermedi at 6s 0 ormula Il Exanp
63- (450% MTRR water hyl - phenyl ) 5§yrro| i@ Hehdp) E=500

7 ac- 3oy drmeypid 8(0t M bdreror omeihy! - pfwmlqo; pyrreligdine
I PTTArnoRyTTT” ‘a‘ci o BT hY T esTer 364 1y~ ST WS

C%ﬂf’é"t?@ﬁd%lﬂ'aisr‘("ezﬁff”'%’c\ﬁ'@? mgnRieteans tS.trs@f@mycq%@rlﬁﬂus 28 mg (01
mr‘h'ot) loRyrelgna@idndte dad Edﬁ dwset |?61|6§t6d bKehthStirriAg wI%@EIa@m
nopenzotri uor e er
AR b Py 8 96T SaBPE SangH e bom BLEY: at r oom
tenperature. The m xture came mldly exothermc and

LT R e e R A

met@ylgmj;am;a‘tesaﬂdmthﬁqxadﬁmqtg (®Bblefd] Using co- solver?t?‘?eeeconditions the
méthwo%lgl‘ﬁébécs%ﬂ@iﬁ@d’lreﬁnﬁﬁéﬂﬁ althige Q@sdeﬂs@ﬁ%th%bi%ﬁs WiBsion

ed dropw se. The reactjon m xture was allowed to
'WE’H@”% hat %ﬁ%r@ﬁﬁ@maﬁﬁ Qrtisalpusity atrglgtivehy h'Qh@B”V%@% Only a

snﬁ&%o%ﬁ&f&@%dyrﬂé%ﬂn@@dee&t 00C, to quench the
1o room

ct.ion ure. was

A s RnpiRt RS s el d BRI 5°C T e
Wi th ether. The conbi ned organi c phases were washed
with water and brine, dried over Na2SO4 and
evaporated. The residue was purified on silica ge
(eluent: heptane-ethyl acetate 1/1) to yield the title
conpound (61% as a yellow solid. M5 (mMe): 362.2
([ M59], 100% . b)
rac-3-(4-Trifluoronethyl -phenyl)-pyrrolidin -3-o0l To a
sol ution of 1.98 mol
rac- 3- Hydr oxy-3-(4-trifluoronethyl-phenyl)-pyrrolidine
-l carboxylic acid ethyl ester in 15m dioxane., was
added 8m of a 2.5N solution of KOH in butanol. The
solution was stirred under reflux for 2 hours. The
sol vent was renoved in vacuo and the residue was taken
in water. The aqueous phase was extracted 3 tinmes with



di chl oronet hane. The conbi ned organi c phases were

dried over Na2SO4, evaporated anddried. The conpound
woam7auspended i n hexane/ ether (~2:1), filtered/armoross914

rinsed with hexane to yield the title conpound (57%

as a light brown solid M5 (gie): 232.1 ( [MH], 100%.

c) 3-(4-Trifluoroneth gl-phen gl)-2,5-dih gdro-IHp g
Tad@B:d:UMeacmiﬂ;tMBsmen of SOgrik@uspoltease and (m)ethyloxalamate

rac- 3-(4-Tri1 1l uor yl - phenyl rr
oSl TG RIS ALY wniePT Kot (L8] BdslS. 4 i
1TFA\/IeTh€D teacti onHpdxture wa stirded at highl ux for 5
and, concentr d. The si du di ssol ved in
ethy? agEtate andﬁﬁEOH 2N mé% addggwﬁ%t ééH 9-10. The
33rddﬁ|c’%hases weHeOdri ed o€€r Na2§2¢%andh@haporated
40 pbeld the t|t|§ cmmound 0189 gas,an ogl Ms (me):
2142([|\/H] 4 3(4 Trlfluororreth gl - phen
& )MByrrol i di ne @/GBBH%' 6.0 9%
63 (Me Triqf | uor omet byl aghemy! 12, 5- d'|7h)gdr 0- |12+ pyrrol e
d| ssolved in and in g/ was. added until
7pH S After 5 i n&//ﬁgg sti r:r_?ﬁg, tﬁ(tgas){’)l veﬁpg wer e
gevapor ateg. To a gghution of st hisgyajt ing@ 7 ni
met hanol under argon was added 2 Pd/C 1096and t he
xElur e has hydroge(?lat ed unBér at erlﬁ ressure of
1oy detogenmoat r oom H@per at ure.1f or 4|0b %The>m xture was
0 ed flushed gon, |Iut mgth t hanol ,
1ﬁl| ered and them§61 Q& renn$§1 uo to yield
2heEtt it 1e conmpound % 6@1@@n&3563n oi IQSI%%( me) 216. 3
[ MKl ], 4009 . Ex 3- 0450} y! glsi di ne a)
“ﬁ%ég%§+ﬁ%hﬁrym8“egg§‘yhﬁﬁgﬁﬁawwhvéi$“tar%B%yhhc acid
Corglitonput3yViale stese ffasipritreSire ploranetsayipetopiicaspl 26/28 mgdy.1
mﬁ%ﬁ@l%rﬁ%ﬁ@o%ﬁ Qlle'a‘h'd%ﬂleocﬁh@|n9|ctafe|dy§om9f‘%§ihhﬁ@q&oéﬂhdﬁ rT.

t|t e conpound as an | ow ol |
Ar(qltys(}% by ¢hyrgl SCafierpasificatjony”. Cepversion es |mated using the 3.8m
5 .m@UQ%IoI yl -2,5-di hydro-|I Hpyrrol e Prepared in anal ogy
anpl e AI (c) fromrac-3H
ydr oxy-3-o0-tol yl -pyrrolidine-Icarboxylic acid
A fuethier gy lof esrheerdialy yveilathle pretetaséd wereasped (tdblasy ) affor the 2

rgrﬂ'gae O[mPl'a]I c{yr% l(cﬂsg?olm dtljagfee %r éM; LEe %gl@ﬁter;()yw\{v a solid) in a
biphesigéB Bsmxtntﬁmﬂ@ fhyigistier ag aSSUGPW@”Ilm-IPWWWQiGFe Dugng this
10 %)bﬁrln@nttthg ofiy étlhgloﬁﬂ%gws@&aﬁed’ &) doUiryO WhichMBuldth&an that the

preae'@r@au'fﬁqfft@%%% BHOHERIAY SpPRHEPdi ne acet i o

Indled enAyhepstiash drily maalting ¥stepgdmeatinol pbsé‘ibl(ecb)anﬁlﬂéléb these were
uorone

l.- Benzyl -

oA AR e )i Rting B DR RS IE Sege. The

addgiopiogbsntafi@maunt ef anetrpaudmb mrmrave $algility bf thersolid $ubshBle

O
15 wightbuodetu, shil Hotion By OgRisTp fidnc ot gyie lowpt o

to Exanple Al (d) from
| - Benzyl - 3- (3-fl uoro-benzyl)-pyrrolidine to yield the
title conpound as a colorless oil. M5 (nfe): 180
(MrH+, 100% . Exanple A5
Rac-pyrrolidin-3-yl-(4-trifluoronethyl-phenyl)-am ne
hydr ochl ori de Prepared in anal ogy to Exanple Al (d)
from (I-Benzyl -pyrrolidin-3-yl)-(4-
trifluoronethyl-phenyl) -amne (CAS: 816468-46-9) to
yield the title conpound as a white solid. M5 (me):
230.9 (M+H+, 100% . Exanple Bl
4' - Fl uor o- 4- net hanesul f onyl - bi phenyl - 2- carboxylic acid
A mxture of 6.1 nmol 2-1odo-5-nethanesul fonyl - benzoic
acid (CAS: 845616-08-2), 12.2 nmmol
4-f | uor obenzeneboroni c acid, 18.4 nmmol sodi um
carbonate and 0.3 nmol palladium (I1) acetate in 30 m
water was stirred at roomtenperature for 48 hours.
The mxture was filtered and the flltrate vas

o 17~ NN o o, .

o,



carbonate, 0.06 nmmol Cul and a solution of 0.12 mol
trans- 1, 2-di am nocycl ohexane in 0.4 m di oxane

W@ degasad) . The tube was filled with argon andeeEEP®A7/055914
with a cap. The reaction m xture was heated at 1200C
overni ght. The reaction m x{ure was cool ed down to
room tenperature, dichloronmethane and water were

Tabdk @0 urfhiee pradtpase ssreph derdmjatbylexblaacted 2 ti nes vvith
dlchloronet ane. The conbl ned organl c, phases wer
-dri-edS3Ver- A Sm-sul-fat-e-and-evalyotil edP L FAY. c?@de

1conpoMed \/\/@&SSprtgrngrfsdus)proaeaJs@g FiNeEBEpracke.sar t ri do@ % (S)
| uen Hep / Ve de e title

ZEonpoMﬁd (5@%85@% %L%?E%r%gl I ow%ﬁé ? nie): b

3295, OkeM+H]| 101ng fd)ﬂ@()bac( tb"fotease MTBE 6 0 ca 5% (R)

40~ Met Kh@nesuief ﬂawrotéunéée REMBYdusPY s - | -gly) - bengoi ¢

acid T
%5- Met Mﬁnesuﬂ‘@ﬁ)ﬂmt@a%‘a@ rRAEpy MBS - | - §2) - ben®oi ¢
gci d m@t hyl1tﬁmg¢foteé1se2A2sartbu THF amBe. 2 @r‘s wat ep vvas

dde it dr oxid react'
7a tu'lvlg vvas{Hsbg, ?T%Hygye f‘%r 2 ﬁéﬁ% Mter su h time
& he sMIeventmmsAr@rymeeMOieasaacuo MTBEEe resBdue was. 5 % (S)

d akenpi,n w@“’?ratlondlfled by geg i ongaf 3N HA to

yield after the title corrpound as a white

1$JO| i de{ 88%)2.8 W) srgzr%)gus rbfeabe( [ Mo 1008%. Exanpd ¢, {3
Met hanesu] f on rahxdro R_Yr an- 4- é{_l) -benzm c

1éC| dTEt 0. 071Onrﬁlg luka ubtlllsme

12- (3,6t Di hy’d}mgmwawaan%tyhéeS rGhanesglbf onyl 4 bhenzi
aci d, (CAS; 8475705- ) i rreth oI under,

B aonthws. nid PRICRESHA) el P sy "o "85, gf % ©)

1anmonEum f otthmp erotdése B.aadinnoa niHdQuir e waé ref | Oxed

fror 3@; m n d eva t ed. ter yas

1zgdded@tand Uﬁﬁﬁggfrdtblé%:}&\?\s/aaz{&am di ?%Cg W|t B\gN HCI to pH
Thet aqueti®s! Brrsyiodalaciers r act &8 t h 6

1¢i chl pf orretthgEA drpgaccoleiased or g C ph@aes V\EBE%(S)
1|r|ed over @Egl and evapor at ed yield the title
LBonpabhd.. HeOPRA PHE s Olhr ("[fhs 288, 2 LM e
Cari¥dfbns: @ﬁﬁlﬁ'a@e ﬁlled with 28 mg oily ethyl oxalamate or 1 ml of a 0.1 M

sqlpn ! ey el PIBFEEertimypdentl @?M%V%EHE%FUFW

Water ishadted do Imnlaear[blbutvolumedfakmg(]ﬂtombount the volume of the

q(? el Hnenu bRy & phiMle 2edn EahlblcintzRr TN e b

N-di et hyl f or mam de were added successively 3.57 g
TBTU, 8.5 mMl N-ethyldiisopropylanine and 1 g
rac-pyrrolidin-3-yl met hanol (CAS:. 5082-74-6). The
reaction mxture was stirred at roomtenperature for
16 h and then concentrated in vacuo. The m xture was
taken in ethyl acetate and washed twi ce with water and
twice with saturated NaHCU3. The organi c phase was
dried over Na2SC'4 and filtered. The sol vent was
evaporated. The crude oil was purified on silica ge
(eluent: ethyl acetate) to yield the title conpound as
an off white foam M5 (me): 396.1 (M+H +, 100% .

Synt hesi s of conpounds of fornula I In analogy to
Exanple O, conpounds 1 to 27 of the followi ng table
were prepared fromthe acid derivatives and am ne
derivati ves: STEREOCSELECTI VE SYNTHESI S OF (S)- |

- METHYL- S- PHENYLPI PERAZIN E This invention relates to
a novel starting material and the use thereof in a

nmet hod to prepare (S)-1-nethyl-3-phenyl pi perazine or
(R) - 1- et hyl - 3- phenyl pi perazi ne by enzymatic

hydrol ysis of an ester of racemc

1- met hyl - 3- phenyl pi perazine. In order to obtain
optically active starting materi al

1- net hyl - 3- phenyl pi parazi ne for the stereosel ective
synthe3|s route tomards S—n1rtazap|ne (See VVerlnga et

VNAANY NN /AA/AA™ A A I\ Y B
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phenyl pi perazi ne according to schene 1 failed as there

was no observable reaction at tenperatures up to 55 C
W@I00ig444be very reactive trifluoroethyl butyrarer/armornssoi4

| ar ge anounts of various enzynes, despite published

exanpl es of successful enan];(i osel ective acyl ati on,

with a well-bal anced conbi nati on of enzynme and acyl
Tahlm&rSc(rébrsaltZ otaer [abteasle cé\mdlda(msanmet@cboxaléﬂﬂﬁ( 1 18)

112. I\/b an et al. % Chem 2000d(65) 5451 ;

Breen NHBF-ahedr-on Asymfr@tl%' 2004 (1§ S -S€here

11 1t &sng Aomado pyotékseetl ald (Org. Lett susi¥dSio7) 04329)

Zonzy TP ysi 5o afl W3al ke SPOURoRds ©
X easi bl e (Schene 2). Afted.5epHPAC onsvspenkienestler and
gcid products and cl eavagg ggfe(t)pgAgxagggB dicRUPs3 bet h

enanti oners of the am nes can be obtai ne The unloque
Seature is the use of a r&mteHS anﬁieérester

or t r t while the [owre m d ond
d|‘s no?é%@n\%%ag _r&EaséeC) gnantl oner 1%%1%%‘?10% fZ/b
7Schenme 2 This invention pPdvéalE®ACor gusrsmpiennd 3 %

gaccording to formula 1 Foq)@é@H@A\eher 8LgheRdiohs mekhyl
et hyl, n-propyl, isopropyl, benz or 2-hal oet hyl

Ysuch as 2- chl oro-ethyl Arp A 'ﬂésﬁ‘ct r ISFW%‘?'@f‘hyIO)
7ghi ch conpound is uni que D@ ed/HOAQ asbgpedkioet lpod to
are separate_(S)-. and ,
C rr%utPo_[lsng} Hglp V\se_re)ﬂllqﬁ{mm %Wﬁﬂ”}’l@ﬂw&/m@lﬁ%” gll water was
adugdr Iabigsies apfousticiacatic acip thlinthbrovd $dnabilgy of $ubsaste.
observed by Hu et al that the protease of Streptonyces
griseus was | ess useful for a phenyl pi peridine, this
S¢aterapvf Srgriseoy pupdsask aatalysed réantion.o prepare (S)- and
(R) - 1- et hyl - 3- phenyl pi perazi ne by enzymatic
hydrol ysis of the conmpound defined above, followed by
Thedpainaim yrasde lawes thy/lerding of %‘epﬂ”éb{[}@?”@ﬁ@r%ﬂséé%ﬁ@sgﬁ ¢
conBéntmatish W@utgfomw&nlslﬁ@&fnethé’ flﬁél%nﬁﬁﬁﬁpﬁﬂ féde product

DialiRG SRR oot Yatet aia ALk if %%’n&?aawara@ﬁentow"

outsieel theso peimuEilp L) ﬂnlele)nlzymemmlfrrstcbest was a pH screen, using a pH
- hal , t . .

s g O R Ryl AR obig ) A remgton it o

coatrel shewei et higherieg |@ad@arhenstg@e af the (S)ctionrThe ee of the isolated

oxaBid agﬁtp%/duc?’(ﬂlgmlbmeﬂ%%lg@h@ﬁem|n9t&a@rﬁ§ é ﬁﬁJChYnore

active purit kyl~ means net hy
seiRGHYe fﬂﬁcn%@“gr’é’b 59 JWIsa”@s‘?fF?ﬁtsd’VPrS ﬁ?WﬂBH‘%@%&"B&%@mate
but ShlidHicaebMYl the spbiyd forpgicaiidnee eaMparonie tHelrbadiredbit n
t%?ﬁ%overall yield at 99.8 % ee and about 98 %
)y The protease of Streptonyces griseus is an
enzyne of the very large famly of hydrol ases.
1 gfactions with water,
Tﬁfé Oé@?? ! ﬂg%'ﬂmég %t@ﬁ °§‘§§§%{n “esohventsr-Sone
exarpbl a@mtrof Iax;d‘r@)as)els@ah)e ¢e (FRbes Yeh deelRysriosd) oE
A ph s Pheases (s o VS| fudl, Prahel sy and
est er ases rolysis of esters) of th
Bor onense of  8f 7ept o es. gridkws aé”*(ydr&ﬁll %ase ha§8a

A R N N N N N N A A A A A AR

C(ﬁ#ﬁ%ﬁg Rj mﬁ%‘!’@mdaﬂﬁ]%thﬂ Blﬁ)‘nén\?p Efrl %HeW?elt Kyl Se S HE

be store cen aqueous solutions
WRET, Qﬁéréi\éT%ﬁ @orn@&mws PTP{easenZyeo )d@&A@bthnéquW@g the
firdipahPptation., Which, if needed woul d not only be
economi cally unattractive, but many cofactors can be
nore fragile than the enzyne itself. The enzyne has a
| arge active site and can handl e the substrate needed
for this reaction very well, despite the fact that
smal | variations can give dramatic differences in
reaction rate. Lastly, the enzyne has high stability
in water/co-solvent mxtures or even neat organic
solvents. In biocatalysis the selectivity of a
reactlon |s often expressed as the enantlonerlc ratlo

o — — o o, s r o, .
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i ndicative value and not as an absolute value. The
followng rules of thunb can often be used: E =1 No
weedogat4409ty, equal rates for both enanti oner SPE/EPDOFH055914
Low sel ectivity. High ee can only be reached if the
undesired enantionmer is consuned in the reaction and
then only at conversions >90% E = 5-25 Good
Tebtes $0: [ ffeict ofgd-Eartrohop ethgbsaldnyate onsuni ng t he wrong

enant | oner.. H gh_product ee on| btaLned at | ow
me‘en‘véit'igff%EEQLE‘“Q“@E-E%EG“H“g?&gib‘st“?%&@ma‘sgwe#l as
Arodumheee at nmBderate con¥®vsi on®2 % > 188 Near

%bsolnlghg sel ect% i(%ptc'{he $ Ecti o_ré1%ten1 'stops" at

0% conversion (dramatfc rate decrease). Possibilities
G or_dyrhstat ¢0ki nétli ¢ resol u¥9-9n _t o 788610048 ee. at 100%

R e

. . . - - oy . :

Cifffticis:, D inpR b, -HEuTA 3Ry Bk 2 A My ISR el St e,

S0/ingId grisqysaprotgase Eoudh)f Exp eravbenniighduringghe finseAth efreaction.
provi des the nmethod as defined above, whereby the
hydrolysis is performed in a buffer free nmedium The,

A Hidl sRIVENIGICreeNirepstad ¥sing Mif pest coritians knewe @t Byeh higher

comeehttetion @handsdfore SASPbthfoxa@inianes Wert dutidifiedd dicosal@dht was

' hod, b bt ai ni ng. hi gh i, i
oS BB BYSEy) SalBRR, B DBl eSSt
1t)hat the nitrogen at the 1 position in the piperazine

ring contributes to this. A nore specific enbodi nent
of the invention is to use in the nethod as defined

Iﬁf&ﬂﬁz&lﬁ%é[{tﬁiﬁ!&ﬁ!Ei;ﬁ%;asgoli9!1;\!Qs\gmﬁimﬁeﬁﬁima&p\ngm\L\m\\p\e\nazi ne

i n corplabig W tdydjredi um gonpgisi ng ugne or

~meth ’r‘“—“t“:“@uT‘yl’r"et‘he‘r":"""An‘ot‘heT““‘S‘p‘er:?f‘i“v‘“eﬁ%g‘édi“ it of
the | madhili on is tteluge in th&lhet hod a89deki ned above
t he et hyl oxal ate of 1-nethyl-3aphgnyl pi pgggzjne in

combi nation with i um conprjsing cycl ohexane. Wth
% he | med?ﬁati on i ﬂ"'?ﬁgs desc:ni%ﬁl‘i on theggigfql | ed person
may now further optim se the @ahdbisi ons4864 (1} he met hod
or find.close alternatives of e net hogd,hy sel ecting
3sui takr)rlleémflredi a, cocﬁ(ggoh%agtei onszt]ﬁnd oxal g?n&e esters.
Exanpl es Enzymati c hydrol ysi s 26h §) et h§2 Gxal amat e
4deriv%§/§. The raggpbfe substraygs were pgepared by
acyl ation of 1-nethyl-3-phenyl pl perazi ne using
commerci al |y avail abl e net hyl 28Rl 8%ooxaPaf%e, vyi el di ng
A crystal | i ne oxaljgmgte that ognl d be pgpified by

recrystallisation. A range of rcially avail abl e
prot eases were tested (table fgﬁn'g%ﬂy gépﬁerase showed

gany aethiwity, as aysehwetheby enhi chnent 98896he of the

enanti oners. The absol ute confj,Quration odet erm ned
=Y ORP A SO bofe BB SR ﬂg&é%nl“ eg&"?ge)f,j
Cqrislitioana6 ico8rg (1A rsinol) solg(ndetmyf axalaneste t 10oml watedistrmions

ol bl e - I t ed

sclfthy SR ERCE bk 5 st rbllesk. SRHHTRLMCES SRR
suspengionsgAften 24h theseawerethesnqgenisad tsing iFOAe mrbadiigad {ga$ and
arfsbdRLRE cHfditgca smal | inpurity in the starting

nat erial “(already present in the starting piperazine)

as an internal standard. Table 1: Screen of proteases

A$ therseretiutyifomnthektHylxarhi2yd asabairhigenhy melteg pofhdQliterw

h), ee.85 h.1 ngne 0 n.d. -.2.0.1 nl, esperase,5 % 13
art reSipeg oyl Redallitiars fudess HoipBSPE GRE npnys ghole
higher perh peraiuneereactiortwvas ted f&r the crgle sttviloxaeenaBh E8ing@ a% 3 %

- ase CLEA 4 %6 %- 7 25 ma oroteinase N
cy&oﬁgﬁé@e’@%&h&?h % Conditions: 7 vials were filled wth
enzyme, 1 m oxanmate solution (0.1 M 1-nethyl - 3-
phenyl pi perazi ne et hyl oxamate i n nethyl-t-butyl et her
(MIBE)) and 2 ml 0.1 M phosphate buffer (pH 7.3).
Stirring for 3 days at i T, reaction 2 was stirred for
anot her 20h at 40 C. Analysis by chiral GC. fable |
Short condition screen tor esperase enzyne buffer O ee
onv 1 0.25 ml esperase 0.5 MpH 9.0 MIBE 6 % 3CN .3 %

"~ N SN S ~ A a R AT AP~ N7 M~ N7
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3 0.25 mM esperase 0.5 MpH 9.0 CAN 16.2 % 17 % (R
E=10) 4 0.25 m esperase 0.1 MpH 9.0 CAN 22 % 40 %

W@ R)07444Q2025 mM esperase 0.1 M pH 8.2 MIBE 13 %J1/82807/055914

0.25 m esperase 0.1 MpH 10 MIBE 16 %% 7 1 m

esperase 0.1 M pH 9.0 MIBE %< 08 1n alcalase

0.1 MpH 9.0 MIBE 20 %< O nditions: 8 vials were
Af50 1t weadtioa naprsefficientior oxmpieteccaswbsidndn 99®. % &l using only

1 \;vg’et OH % U lpr&F%%T@b?eeé&@t%ﬂs epé/h at C {51%%(*1@ tM}%ﬁov%g

lageiscaliersgnfole. 18h.  Anal ysi s by Chl raI GC. Using crude
net hyl oxal anate and rel atively pure ethyl oxal anate a
rof ease screen was conduct ed %\abl e 3). A

PrﬁP%rta‘Bgnyef”’@L@"UP (5 haeVE S I UBPCGE bet t er

results. A range of other enzymss in

A Qo SERTRRSIE P Brgl bR R e PRV AT, | Bl Bfiseus
preleaeem 4 d)lr vessel. (I' hedl-endntireieantihe ethyloxapleamateSestet wagy GC

t *
bkl GFECEMP IR Goctbp VSRDeUae afligiCcnghihre
ofsfap ﬁtﬁylwlar@aw StareHa- rmtbyle?a@feenmlmam@e Wes ofaipedft » gade
yléébﬁﬂﬂ%? I—@'dl'i_tﬁ)ys@ofl\tﬁe emélo%lﬁmgﬁoééﬁéﬂﬁ' Hehiirg iPSn BRcYB™5 %

7 Esp rase % 8. Al cal ase
HQEEAYE COTRIaYs SOOI 60 SOl 26 DA G- Phe WBPess T Ry N Birther
WMQIpq}a‘BIdQJi quiteasiardd queatity@f mgolvble p3ecififd®y oflunknown

% E )
CO%WSTQ” CQ%”eg’ﬁj%&gh%@Br ?'éf o5 BEiiG ﬁ?\?\“&gﬁ ¥'8[‘r%852 g
witedadid 136 %gav@tallegg/&f/s el e linitgdl mepuxityl Of Grf %<inZhésstarting
mﬁ%ﬂgl'v'v'és%éreaée% ied g were filled with enzynme, 1 ni
oxamate solution (0.1 M 1-nethyl- 3-phenyl pi perazi ne
(methyloxamate in MIBE) and 2 ml 0.1 M phosphate
A béﬁlé-@b of mdcﬂ sPbllerFhadritubg uéing theSlacryARaks¥s higtHybkakidta!

. screenin In to
PrbYites giie BUis NG EQ TN vk B ing S Einaerig s no
copubstated i the Ahal praiet. CLEA 8.0 O 2 Esperase CLEA 8.1 0
3 Savinase CLEA 8.1 < 3 4 Novo Subtilisine 8.1 <2 5
CalL-A CLEA 8.1 0 6 CaL-B CLEA 8.1 3 7 CR CLEA 8.3 0 8
Agtitionel experimestadatas 9 Acylase | 8.4 2 10 Al cal ase CLEA
7.6 1 (oH 8 K-bhosohate buffer)Conditions to Table 4:

t he dry enzymes (50 rrg) were mxed with 1 m stock
Malsriglgi on (1-nethyl - henyl pi perazine net hyl oxal amat e

I\ﬂéltﬁylg;}ﬂoaéoxbrﬁﬂ;ure cr udmdﬁbm up was di ssol ved in 600 m

Ol UeENne ag(f*l T ni of P,Z MDbicarbonat ¢ buffer.
lomexalele T ¢ or 22h Acrﬂsﬂnnd result|was obt ai ned

Wlndsro&éti@yanammgs gri >Au<:@spr ot ease. Table 5 shows the

r Ic.ult Hnder the rip t ?(Ondltl ons an excellent ee
Wanm}g” Bt ai nedfor desired—enanti oner. The best

Hreﬁumylshrmd@ obt ai ned Atdrlah buffer free¢ nedium which

éiﬁﬁgylc Sxtra nitroge Rdlrn the substrate as base. Even

RCS vety—good results wete—obi{ ai ned
Benzoyl chlorlde Aldrich
S. griseus protease Sigma
Solvents p.a.
Analyses

Samples were analysed on a chirasil-DEX CB GC column (helium carrier, 1:20 split).
Temperature program: 140 °C for 2 min.; 5°C/ min to 180°C; 180 °C for 10 min.
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for this protease. Table 5 Screen of conditions for S
griseus protease and et hyl oxal amate Sol vent pH end ee
we2@stp4ao . 1 90 % ACN water 7.3 0 - 2 10 % AQNTVEPBIN7/055914
6.4 100 % (S) E=60 3 50 % ACNwater 6.7 3 1 %(S) - 4
50 % di oxaan/water 6.6 29 %(S) - 5 50 % t-BuOH wat er
5.9 90 % (S) E=27 6 50 % MIBE/ water 5.9 ca 98 % (S)
TIEF[E@QaZ in&@olid hbBte faldoBed ob the GC. Dafifatisatibnlastflfl@érédjetdmide

%s[ ne%?i%g t$ b&ﬂéve a? gé{éoaéép?gﬁfoﬁ o? e &%n%&grs f\@pn La&fo%ﬂ?gf

nyces
plm(az'aﬁﬁ‘tcbﬂbm) wamdlsgolvedw@ ¢M$Iz:%rtdetepa§,eﬁl W%trletmanﬂlne Agd

trlfI&Hrogcgﬂc %hh;fd-ﬁde%lﬂb%hén th’er(il'i‘é FelctiGlusing H9 DY &3dRirRN
esti mated usi ng 8minpurity. The enzyme was

Cafr?ﬁrlaltf‘er-rhﬁééf"@t? W'T‘IS %\r"?dat??é‘ére@”ab’é'ﬁdl tions using (now
Tu;wweé pﬁﬁcbrhwdmsaigmma@laa@sj GHL Ty Me@H afmtu ges((typldaiy €0:10) as

ent free ¢ ons the nethyl oxal amate
oI35 Pl ROV fiBpRer i E0aRER suspensi on with
obvious diffusion [imtations that hanpered conplete
[ Ll a8 atively high conversion. Only a
S@?rﬁaésﬁaé{cﬁagg%te%c{? éetg%enzyme was needed. The 2 esters
showed dlfferences in optimal conditions for

1-VRERA-BtheRyIGpb@zRe rﬁeth';?lokg'&ﬁatéonem ons screen ot >.

b P heh SR R=Be (4P &) Elbies REsqvENg 0p dahtorgmathane.

TridnyWarhing Its ahi;Ma 0103-@1@)6\16@ aﬁmeé A @ tich difbnétﬂyll-l%%rﬁoiblate (10

mg B0 Hierfortfnethang /AN g alod indioP oind. Ayatihs

adsliten B0ghite wsghnﬂorEwa@fOImeQd &> shavedl dgndplage QorEtersiotHOe
ol 0 : 0
e 1l G bl gk s e
again withgastorate. digdang|eyaporgteddadntoil &4 9197 Wal s wer e
Tifa:|Jugd leet Borb hﬁmrmﬂﬁ @Htie§ €08 fHidt @@ﬁ&at.oa%géibl@g

15 (s oTradcediiodet D& b Sﬁﬁ'%'f'%gﬁ%iﬁ&gfeﬁﬁ Safliop pltecadie)

thetdandde SEdakstidernabstafdardr i on. * Conver si on esti mat ed

T T T
gives, 20Fa pf lighebrowessalid £76 Yo roptlPafC.condi ti ons from tabl e

Gé: :yvgrngnlr}ﬁ&q,t ebMplegster (now a solid) in a biphasic
mxture the ethyl ester as a suspended oil in

pure water. During this experinment the oily
1-thWl-embﬂmb@raéiné@trﬁﬂcﬁ@taﬂ(été0 sol idify, which could

RIS Ay R BB U TAT LS 7Y s diSsedn pBER ohi
d|¢H1@roeteH3dnee“s§meﬂlnylgame (80wl pads2 biod vmruﬂdddtksolutlhesfeathyl

ch}@B@TafleH%R r?lgl) diPﬂBr% e%ﬂe%és%l&@ﬁéage d@r?tfgr'&gol

it wt € success t1on
A2/ ptthe t@ﬁtﬁﬂﬁhtloafa thicksuepension was formadoFraer afteadditiop obf

mbﬂé%o‘ﬁléht dtigiHh prhahed Warkul theSrHRﬁﬁé Waﬁ |que|‘i‘dh%ﬁ w.momw sodium
he ené_ilrre seens to work

Caéborﬁ‘ltff 8§r€ﬂﬁ”dﬁ layerds Wﬁ“E@d @ Yat ecai(?’\é\,@%)tezdrlﬁé’ af@ er‘(ﬁp rated
toElnLtkalg‘élmn(nbi slgle 64 rhﬂg(;m %)&@st%lhé@tldhﬁmﬂir}soe;élglmﬁgggm@t
et 28 e eoratly e g0t b ol ThEofety Bl YR R o
coliLBEd Folar ma@rla@mlﬁhsntmqgﬂ\mmgafme dakanvitle Kregared o 7
%I%&?&%raﬁtd gﬁf&‘éi I\;%geégcgésaﬁl SWrﬁﬁ ? gé 8ea8% WSWW&JHW

A E@Quj pagpleNA®Be) wasg sired with water to mduce crystallisation.
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10 Et 2.8 ng S. griseus protease H2ZO* 6.5 100 % (S) 11

Et 10 ng Fluka Subtilisine A O 6.8 0 12 Et 10 ny
waobaokasdzext . Protease H2O 6.6 11 % (S) 13 Et 2BCTEP2007/055914

protei nase A nelleus HO 6.5 56 % (S) 14 Et 10 ny

prot ease B. pol ynyxa H20 7. ) 0 15 Et 10 ng protease A

saitoi HRO 7.0 0 16 Et 10 B. anyl i quefaci ens H20
mp c5 46 °C7 Tkt mbOdlk & the oif al@iffpdatfieas éevHaay ofbtdndirih (8)ting

t r nditions: 18 vials are filled with 28

W%”%"F%Sﬁ%%m amate or 1 m of a 0.1 Msolution of

the nmet hyl oxal amate in MIBE/ 5% sopropanol (ot herw se

Aé&ylﬂ%é‘t‘ﬂw—é) b¥anyIpf¥dr&sind s added to 2 ni reacti on vol unme
ing into account_the vol ume of the enzy

f’ﬁmy&étpéanﬂ%arﬁ?'nsﬁ%ﬁgyﬂé mal) was, disselyef 'in' 08 thigremethane.
Adstic @nAydvidend tiidthydarbitefviire bdaed. aqoeow@&mpqxuelaémefoo % of

s SR aRtrhr A edL e "(f"g&?ééﬂ@?iah LR e il 7T o

(98 o HOATAlSEEPENF @A nGin3 0.2 eq HOAc suspension 0 4 0.35
eq HOAc suspension -3 %5 0.5 eq HOAc clear +3 %6
10mM A. Oryzae protease 0 suspension -2 %7 0.1 eq

Preieaylslogtws3-heyIvpgagne eq HOAc suspension 3 % 9

1-Mediy- Q%hb%lpéﬂé%iﬁ@%? Q@ 0.1%01Pwas GQS&WnQWWrQrﬂethane.
| ons

TR B Al S PO ey, Asd Lot Caet 10%: 0.11
mGlWMtthl@‘brr@ﬂﬁnB@va&@lchly eddétpmrm;se Cﬁ@InQbAﬂerttUe tftal addition a
WFﬂJ %{ %r!is?o g? o?m%g |xtugJ %?gm%rpchf%h%\?ﬁ%el OG gg‘cl %rﬁet he

e nmal ai m was
caelmryiitm Tardrganis leggrevashwashed sige atvethceanoenate, airle@ and
%@é& to%w(m&%n@o% i elfram%kst.ﬁagf'aptat QB FEloysthbde

uct. Durin e reactions In u fered water, the
yl?JﬁPQj?béyﬂeQﬂl (@3l dbirdl 53 1020K)-$9 il si de t he opti num pH

of the enzynme. So the first test was a pH screen,
stat while conparing it to the unbuffered
B‘ﬁlérél[:]?m?ﬁ ?apg‘leeylg')oeraﬁ\'”faeactl on without pH control
1-Metwka- paehlylgberrazme (11716 gn0dandl) @as disageedih tO0alichloromethane.
I l.am ' 1
T.ﬁgﬁﬁém.ﬂg 5 H“%i é%emB) a'%%dﬁé&h/g‘%&gtluo gggr% @@bﬁ%{’{;‘%%@e
0.3 medtin d@hlpézmeth@ne Vs ghely ag)ded mhéermn’éngeﬁﬁeuhg tolel addition
a WRRNsW¥peRsibA %a@?&We@XﬂI]@mLﬁe wRtdlqueRbRed itHC Ao QBdiin

the substrate conplicated the conpari son of the
caranate- 4 hg opganiq l?é?ﬂ"lé'ﬂ‘sl‘wsr‘ef’éf‘@?@ ith capqnatq, dggd a”d

e\RPoR@sf toGin 248t Kué)elmab@ﬂﬁa&lsn szzcs@tart ebogec/0BmbaH

T A R R

1- net hyl - 3- phenyl pi perazi ne net hyI oxal amate, 25 m
S. griseus protease (2 w%.
B%B§ éﬁg%tpr oﬁﬁ%ﬁ%ﬁ‘)‘ﬁ' the first 24h of
1- N@gty{ 3mhe@dppgpttaz@ﬁ§17 Q ; pronolpyvpg dissolved in 100 dichloromethane.

Trﬂeﬂm’érﬂMb 53] ﬁhhwﬂnal)ws%ugﬁtﬁgggbéﬂumlb@m;ﬁchlé@dém6 g;0.114

I Seus
m&@m#@rloramgﬂw@etwg?é SEC?VY g ‘i%h“'?ﬂ‘er Pé%l@ﬂn '6/2‘1” the ?qtﬁé‘ﬂd'“on a
whitml stspénss@mamfdmw reeaaixide Wak Qgerdned betst oe/@mﬂummons

oA, Fhe B fll Shas PRGRR gy efhalls e and o

eviaporaltast th.anSuilr(pa B8 gh dluyificaties bysilicatitiaiomdsing G CladdedH
i | i
(9337, Eepalatbi Bhing SBbrcel ek vielied .2 d i 04 4l Al o0
n%ﬁp@rat@n uspowareusTmetipds.ee (all S) 1 methyl tol uene 2
1h 99.3 % 24h 5.3 99.85 % 2 nethyl MIBE 2 1h 94 %
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24h 5.5 48 % (!) 3 methyl cycl ohexane 2 1h 39 % 24h
5.6 82 %4 ethyl toluene 2 1h 75 % 24h 5.3 82 %5
webrdwh44MMBE 2 1h 82 % 24h 5.3 89 % 6 et hyl cycPOhERBNB055914
2 1h 99.89 % 24h 5.4 99.92 % Conditions: 2.6 or 2.8 g
(10 mol ) solid (methyl oxal amate, 10 m water, 5 ni
sol vent, 50 ng (ca 2 wt% S.” griseus protease.
TrBubroacetyl Bmethly)- 32;h3nydp|delﬁxzmere suspensi ons. After 24h

[

AREREIFCAUIBIRIRE G DT e PReoifed A0 robBuiine.
Tricttieylasning I(b il Gorne!) wees agdipd eTrhibgieacetiveanimgiden@ rpi(‘nwas
addidbn@al. 9%k ikl Fehﬁasd&?é?]"ch&?%tﬁ’ @b%reesmuh%m%@ét@ r‘lfhefd?ﬁar%

griseus protease Is quite , a single .
lay&s s asipe apaiacy hdﬁ‘%/%@tet F’f'%‘é:la'f“b?v%ﬂﬁ’éat%? Eﬁb%‘ Gi (2.5 g; 92 %).
TLES Vol pyAl. DmabeG0S5.86.amiy cl ohexane co-sol vent. At 50 C

16h reaction was sufficient for conplete conversion to

99.8 %ee using only 1 wt% S. griseus protease. These
Sweerdng reactonser e used for making the follow ng | arge
Sc?%g]n rig %%Qﬁér]% \%é:) %%gﬁ@@%ooée]sr géscﬁfé&ﬂn f@%ﬂﬂe@ of thle éat())l?s 5 mI
vegpelg weed H%ﬂd f@&%dﬁ'ﬁ?@ctk@aé %@bY'@'ééDru@’GﬁrgOmW@HDS reaCtlons-

Rélidtl@@éiﬁapérfﬁe%ﬂﬁﬁob BeiBicMerd @8gRalised REPIR-S RANILIWARE ExtPiction
et hyl oxal ar{at e est er was sel ectively hydrolyzed.

OfAtFEf kasi¢ WaeragRei96HVE)- st opped, the remai ni ng

S-enantioner of the ethyl oxal amate ester of

sOngE kel R oS I BRNES e PRe BB, oxal amat o oster
17@),9 @cﬁz nAY splid @thylme@mtelwa%rﬁmbn gad randenpéceint a 1L flask.
%h@%br{?oan@%o]rrlgﬁeg&’dveé 48 Wblwv%rtgl ? (4 R}vtf%'}‘s

urt er wor qui t ar ge qu
grlsﬁ%Pmﬁaéep$'§ﬂﬂ%?t%R & ¥¥a U‘ﬁ%ﬁ‘é\ﬂ‘ﬁt% HFPes @%ﬁhromatography
(TS5 lof tptihpdt sBORledbgRbrPBE. Bhé bHIJf 81a20RaPid]lidied W@dsﬂﬁé 1M
N%@ﬁl ded yielded 42 g white solid (36 %overall; 99.8 %
The initial inpurity of 0.5 %in the starti ng
Theareactionl mivase ivas ertaatel theeeltirbedwitethgledoetaigp Affer ayiry and
[ e rystakli . :
o PR TR 08 § B8 ST PLEEL 188k cnapes, i
(S()reﬁlywm@pmte estel (rr 4.he psecuct frap eattierriiOglscals regsdution) was

hyelrsieRRtyab Rk ihob m 15bak) @5 @drHGIS for/f‘qd'l'ﬂé mlyss was

experingntal details Materials ?/ses l'es were
dederaninackld bnca Cm redd FCpBre '@80@5 rBRsiUlievap ﬁ@P'P@HPW” and to

th€ PHWRY adjdst@DtosgH b1).. ThEermpes@s pﬁa%e?va@ggx&atteamh@szzfsorml
or

ofieraiarsisaa P BotEE BaeBieya iPHneg 2 Reulrifisation and
w&rre’nm’ed bafiltrahomsT herargdnimexiscevas ded a\msevwedaéeti toprovide

f'ﬂ‘% @;ﬂ‘%o@eﬂ?%‘ipﬁ&@ﬂ{e ﬁ%ﬁ%gé ah 'aﬁ* F‘%I’r‘f’ﬁgF \[}in doﬁhé %‘4&
phase uslm@@tfe/djawt@na (106 e)niplugne @ed &Mer V\eideri@@ptb@e e (S)-1-
m@ﬂnbwﬁbha@m.&aﬁ.ﬁé %bupm %fctv%lfautm%y PIﬂﬁNa%UuMQﬁd?lﬂati’dPl Shthe

i um car bonat e. S
P10 T8 85 etior e b G T8t B b2t pbsiaised afer
se@HR]b @l(%%ﬂﬂf I ;r86x% Wveslly. Uﬂgat?n| rgsile hjghas 0 gléﬂmte r?ﬂﬁhg
th, UV fluores and | et cti 0
Pl e R PR 2 R heren ¥4 R b PP Yetr o an
increasey dimramputtyprdseibinthe sBrtyigengerpatpdoar?.nés 175 &. g;
0.1 nol) was dissolved in 100 dichl oronet hane.
Triethylamine (5 m; ca 0.03 nol) was added. A
solution of nmethyl chlorooxalate (10 m; 0.10 nol) in
di chl or onet hane was sl owl y added under cooling. After
the total addition a white suspension was formed. TLC
showed conpl ete conversion. The m xture was quenched
wi th 10% sodi um car bonate. The organic | ayer was
washed again with carbonate, dried and evaporated to
an oil (25.5 ¢g; 97 %9. TLC quite pure, sone m nor
polar inpurities. GC chiral separation possible
15 7/16 O mn (contal ns ca. O 4%of 3.8 mn inpurity
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that can be used as internal standard). The nateri al

solidifies on standing. Attenpt to recrystallise from
wWEkiRCh2(4bexane. This gives 20 g of |ight-brownrPeDEPD07/055914

(76 9%9. nmp 103-5C. GC. 3.8 mn inpurity is renoved.

1-Methy|-3-pheny|piperazine1 t hyl oxal amat e

1-thhy|-3-pheny|piperazine‘f123.2 g; 0.70 nol) was
Cldimsol ved in 500 dichl oronet hane. Triethylam ne (30

m; ca 0.2 nol) was added. A solution of ethyl

chl orooxal ate (107 g; 0.78 nol) in dichloronethane was
1.1 enngouad degordingde fatmwlai hg. At 2/ 3 of the total

addition a thick suspension was formed. Even after

addi tion of noreosolvent, stirring remained difficult.

The n1xture was quenched with 10% sodi um carbonat e.

: Iayer “bs washed again with carbonate,

evapqrated to an orange oil (191 .2 g; 0.69

nmol; 99 % . GCrystallisation with seeding proved
difficult. Deep evaporation and storage as oil.TLC
very pure, a sniall anmount of col oured polar naterial
Femmblaskel i ne. trace of the di oxam de (prepared from

oxal yl chl ori de and pi perazine). GC. 18.0/18.2 mn,
r I e (20 g)

w@ggﬁg?ﬂgﬁégﬂ&ﬁﬁnﬁrﬂ@%PM H&bg%cgﬁg G§¥%R%|sa |on.np ca

45 C. The main bulk of the oil solidified after a few
2. G oxafnid @ém/'aﬂ\ga of (RY HLRGhWBR p S HRSE 28 OB & oSSy to formula

Acetyl 1- nethy - 3- phenyl pi per azi ne

12 Met hyl - 3- phenyl pi perazine (17.6 g; 0.1 nol) was

di ssol ved in[100 dichl oronet hane. Acetic anhydride and
re added. Aqueous work-up yiel ded >100
0i I° (excess Ac20). Kugel rohr distillation
{ 05 nbar yielded 20.6 g oil (94 %9. Chira
110.6 m n Propionyl
3- phenyl pi per azi ne

1- Met hyl - 38phenyl pi perazine (17.6 g; 0.1 nmol) was

di ssol ved ﬂn 100 romet hane. Triethylam ne (15

m; 0.1 nol) was added. A solution of propionyl

chloride (10 g; 0.1 1 nol) in dichloronmethane was
3.5heWhNaIARAE de HIRE of ('{‘9[1' ngthyib‘é—tpﬁénﬁlﬂ erbghalcasidihg 't@f’d)rrﬂula

whi t e suspensi on was forned he m xture was quenched

Wt h 10% sodi um car bonat e. The organi c | ayer was

washed agalnyﬁnth carbonate, dried and evaporated to

an oi | 23 349; 100 % . Kugelrohr distillation at 187

o 05 eIded 21.6 goil (93 %. Chiral GC
10 10 39 min Butyryl 1-nmethyl-3-phenyl pi perazi ne
Ve

henyl pi perazine (17.6 g; 0.1 nol) was
dISSOH ed in 100 di chl oronet hane. Triethylamne (5 nl;
0. 05 nol) s added. A solution of butyroyl chloride (

1169, 0.11 np P In di chl oronet hane was sl owy

added under coollﬂg ?ter the total addition a white
swhpreiTsROIs nowtBy!f ethyfent-probiyk isvsapyl; Benvys orRibaloRtbgl. wi t h
10% sodi um car bonate. The organic | ayer was washed
again with carbonate, dried and evaporated to an oi
(Pszm@hodm@@pﬁms)ﬂ raethy Ik 3rphesylnirerazine by eazymatio ydrolysis=f
Ml oA dceotdilg & ahim { 38IIded Byidpataticirand dle8Vadelofdfe

mo?péff\rﬁﬁ/ees r@ﬁ%—ﬁ{ff%ﬁ HE'BVEE?’[}%' product, whereby the protease of
1siveptbylyeds griveny ispigedraazinagmé Iof.the gnzybhatic mydnplysiss

di ssol ved in 100 dichl oronet hane. Triethylam ne (15
m; 0.1 nol) was added. A solution of benzoyl chloride
(16 g; 0.1 14 nol) in dichloromethane was sl owy added
under cooling. After the total addition a white
suspensi on was formed. The m xture was quenched wth
10% sodi um car bonate. The organic | ayer was washed
again with carbonate, dried and evaporated to an oi
(ca 30 g). Purification by silica filtration using
CHQCIZ/NEOH (95 5) Evaporatlon of the approprlate

. NS N o



vessels were used for 1-4 ml reactions, 30 m vials
for larger optim sation reactions. Reactions that
wenaed444po t 00 acidic were neutralised to pH>8 por/aPioomoss914
the extraction of the basic piperazine (-derivative).
Sanpl e preparation of (S)-l,fnethyl-s-phenylpiperazine
170 g (0.62 nol) solid ethy‘ oxal amat e was nol ten and
5.14 mathbdte pebpard (R )d -rhethi/k&pkenylBferatine g bohexaticd yardlsis of

7 . f0l . 9
off - BnpthEholiiaRo Bt 1 B Bbartifn dol cbaliddorthe
f oxalaBi¢. acThgrogm fromehe traghery Prodsyts ofharely thaypeeteaseonied
o R B e o e o e oS
S with ethyl acetate. After drying and evaporation of
6.tTihe nestBedaccopdiag & @8 bif B Whaeictericdd inkthattrd 60drolyais is
obt%%neg" Thiﬁ #;g-et9¥loxalanate ester (+ 4.7 g
pPSERIEEAdR a RS BP9y scal e resol ution) was
hydrol yzed by reflux in 400 mMl 15% HCI (ca 2 nol) for
: 1 . : :
7. 3l o AP e LRI EniyRgieifm i Ry
10 wigsof sefitideatpte of prrethyl-8-pherdriRgiagihengtiae megiye for the
?Kidr@l%i@@o%ﬂibs&_&lugﬁé)omne@?izﬂ)@ylethér.| arge amount of
i nsol ubl e precipitate was fornmed after neutralisation
and was renoved by filtration. The organic extract was
8.dheeadetaddlaesaging &t &1 dne giiclimh des, £hdragtedibed iB)thdt the hydrolysis

- ethyl : 3- phenyl pi zin n oil .  Further ,
e SRR O RS PN EudEe Benf s iR B B cereesno
15 ntyclohexbnene and et her yiel ded another 6 g of (S)-1-
met hyl - 3- phenyl pi perazi ne (about 4 1 % overall yield).
H gh vacuumdistillation on the Kugel rohr (140C/ 0. 05
9. fpAeihog o prgparadion ogSynidarapiig @sPrising the aer@cgrding|tp 8By
abhebr garM 070288 mMmol ; 36 % overall). Distillation
resi due weighed 0.8 g. The nelting point of the
product was 52C and the ee was found to be 99. 8%C
showed an increase of an inpurity present in the
starting racemate from0.5%to 1.5 % Cains 1. A
compound according to fornmula 1, Fornula 1 wherein Rl
is methyl, ethyl, n-propyl, isopropyl, benzyl or
2-hal cethyl. 2. The oxal am c derivative of
(R) - 1- met hyl - 3- phenyl pi perazi ne according to fornula
Formula 2 3. The oxal amate derivative of
(S)-1-net hyl - 3- phenyl pi perazine according to fornmula 3
Formula 3, wherein RL is nethyl, ethyl, n-propyl,
i sopropyl, benzyl or 2-haloethyl. 4. A nmethod to
prepare (S)-1-nethyl-3-phenyl pi perazi ne by enzymatic
hydrol ysis of the conpound according to claiml1,
foll owed by separation and cl eavage of the oxal amc
ester group fromthe reaction product, whereby the
prot ease of Streptomyces griseus is used as enzyne for
the enzymatic hydrolysis.5 A nethod to prepare
(R) - 1- et hyl - 3- phenyl pi perazi ne by enzynmatic
hydrol ysis of the conpound according to claiml1,
foll owed by separation and cl eavage of the oxal am c
acid group fromthe reaction products, whereby the
prot ease of Streptonyces griseus is used as enzyne for
the enzymatic hydrolysis. 6. The nethod according to
claim4 or 5, characterised in that the hydrolysis is
performed in a buffer free medium 7. The nethod
according to any one of claim4-6, characterised in
that the hydrolysis is of nethyl oxal ate of
1- net hyl - 3- phenyl pi perazi ne and the nmedium for the
hydrol ysis conpri ses toluene or nethyl-t-butyl ether.
8. The nethod according to any one of claim4-6,
characterised in that the hydrolysis is of
et hyl oxal ate of 1-nethyl -3-phenyl pi perazi ne and the
medi um conpri ses cycl ohexane. 9. A nethod of

Y o - .



