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New Processes The invention relates to a new process
for producing NEP inhibitors or prodrugs thereof, in

w@a0ovjozarhiear NEP i nhi bitors conprising a PCT/F12008/050725

g- am no- d- bi phenyl - a- net hyl al kanoi ¢ acid, or acid
ester, backbone. Endogenous atrial natriuretic
peptides (ANP), also called atrial natriuretic factors
(ANF) have diuretic, natriuretic and vasorel axant
DEWCEOAND METHOB! FORTADJUSTING AAGSRON OFSANTOPTICAL COM-
Eggﬁgg#ically i nactivated, in particular by a
ng enzyne whi ch has been recogni zed to
correspond to the enzynme neutral endopeptidase (NEP
EC 3.4.24.1 1), also responsible for e.g. the
met abol i ¢ i nactivation of enkephalins. In the art

WE@VMI(ﬁ&LbFFEED‘thdTHEQF&WEWTI@WC' d derivatives are
known whi are usef ul as neutr al endopeptl dase ( NEP)

iﬁ%ﬂ?%stqor{f%m@nsre% S Vs Sh s Ao pRgition of an

dpmatodmpormntlunlrtwbl clr@m@nsa@cwrdilagdo theopreatites affthe appended
ﬁge lrﬁs by inhibiting the degradation thereof

PS ve nmet abolites. NEP inhibitors are thus
parti cul arI y useful for the treatnent of conditions
and di sorders responsive to the inhibition of neutral
endopepti dase (EC 3.4.24.11), particularly
BACKORaEMND WF FHEONIEERTRYRN as hypertension, renal
|nsuff|C|ency i ncluding edema and salt retention,

nonary edenma ,and c ive heart failu
Bheosaat \RORUS Hhcs B gHReen SmRRt i Ring f pesiiongf gn optical
deﬂpéééntdmchldseanmpilcal fisteh st 1enst edadnardrnoy botgptical system. In
%?]rlélg %%qhggtlgr% m E é( | b| gpé‘éﬁaﬁfﬁggﬁsreﬁfﬁq:agﬁéﬁ aﬂémn}g an optical
axe qi\ran Qﬁ@ab@prﬁgowm@ereﬁs rum&ﬂmescases €59 207 Sg@®ing purposes.
di scl oses the preparation of

N (- leRviPY¥Vicds ‘Pdﬁ% s a HS Ptron of an optlcal component in two direc-

LGS ROSLYGT DY Rt b e e e arorgea

- bpbrateXnydeydnaently from) -e(achpdﬁheyl THe)tb madhey lthe éptical component

ROT S REENEN 5 pRiter BCn i B htb Ul ko such ap gprews. nave
® bacontralleghback of said process is that such a
hydrogenation step is not very selective and yields

UDEUIQI%PWBVW% dfseloseR- é’%ﬂﬁ‘ﬁﬁB?Wﬂh'@ﬁ 'b\djdstﬁ‘\g mgchanlsm for

am no- 2- net e/ but anol ¢ acj d ester as

AN AIgR@est PAWRARR GRECE f'b%@ég\?e||enst Weorﬁ%&%lu%the optical axis

of ﬁi@%ptmﬂl fibre, which is mounted on a ferrule within a receptacle the adjusting

but b 4
Birchg b3} 5 B P RechBrid il o BepeoBladls Syidepr g poiust the
Eadlgdrpmlm at tret eedeptacienteun tireaddd bbrdssextandmadially dhrough the
eg)ga 3 tsﬂg?&?ﬁa‘gﬁ ér}gtaerrrr] nven?‘éﬁbbﬁ%r‘%n{ EII))N% Jé@?&@s spaced re-
letioasiat Eaeh ra@Imtnngrfne@mrésmdnclpd@p@r$¢wngr@ﬁ@ky@ﬁdn one of the two
HrameHESNKY ds%wh(éa%)ed(usbreee@% ﬂh@ﬂ%dﬁﬂ Sorklv bc8Relan the other

["but an0| CI d et or salt. thereof,
ﬁ}r@ﬁ@iﬁpsﬁ e ackEie RATARIER 1Tk U8 8 st ROSION. As the screw
ghadéallyendveh aolvahtdeaizhaway dforh Hiee pecepta@lex a rpjiroofaﬂﬂa spring-loaded

$i5ungcte i a ARt iodly oollerTabbn €HER Sohs S moveddn a recip-

fapal iﬁabmmn: undeNBR actlonboft thesspoingpAsdr tegilt Itfm epficallfibre is moved
r J t ;

P BB tectRE R d e <L AHAG AR e BT & s of the

nqcepbad%alt t hereof, wherein Rl and R2 are,

i ndependent |y of each ot her, hydrogen or a nitrogen

protecting group, and R3 is a carboxyl group or an

ester group, preferably carboxyl group or al kyl ester.

Compounds of fornula (1) can be used as internediates

|n the preparat| on of NEP |nh| bltors or prodrugs

o o A I~ -, o
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In a particul ar enbodi ment, treatnent of the conpound
of formula (6), or salt thereof, as defined above,

wowdob/oas7ieeduci ng agent, preferably w th hydr ogeer/Enos®50725

transition netal catalyst (eg a palladium catal yst)

for exanple as described in Segtion B.3. 3, leads to a
conpound of formula (5), or saft thereof, wherein Rl

is hydrogen or a nitrogen protecting group, or |eads
Aodawbackuste thas rrﬁét&rahwmcdmdesed ifh Cthméfaﬁer(lér)tlcﬁwdj g6¢ument and

oBiepoieh R8BI nelanshn B T vl f i gten time-
eboswening; far adjmﬁm@cthegoesg;m of iheedpiicabtygmpionanhatdeagietwo adjust-

ﬁ"'@ﬁn? h% ﬁﬂﬁétb'eoébrﬂ%ﬁléb R@giﬁbhéﬁ%(tﬁg kﬁo@ﬂ{:éto?@éttf@ %opasratuses have

t)@éﬁﬁ'yta) Cﬁmbﬁﬁ@grﬁirmurﬁo@mﬁﬂaée (BisapxpeyIsivata manufacture with the

n%@fh@ﬁfb"r@br@rdﬂl Also RpE hRaENoPthedkitvi @@ers are capable for the
Brotectr gﬁqr qtj}lréé)referablté of formula (5-b), or
WRPSEE O RO 3 8PdSRaNRIBAPounds of formul ae (4-a)
and (5-a), preferably a mxture of the conpounds of
formul ae (4-a) and (5-b). Section B. 2. 3: Section B.
2. 3. 1: In a further aspect the present invention

r ari ng a conpound of

P?rs?ulllglrﬁ ?-@g reo V\herel n RL is hydrogen or
a nitrogen protecting group, said process conprrsrn?
g)rstth%émarﬂgatglegtyﬁp@fu%@ @nesem myegtrqrg)to regduceyPf even eliminate prior

bAYIreBiEsresbetedidbdvel i s hydrogen or a nitrogen
protecting group, with an OH-actrvatrng agent to

5 e oBREAVRBH DS Blyehh 4 Bebib s aBlieB i WGP ko poiusting =

positied of |napptiOeacompanent ligmoane; detad, ib)s arabjeatiyetdidhe invention

ﬁ%&lﬂed% ?i{eh/fé:gggla‘ ?ﬁ'ﬁ] ééLPeQ to %@,Jsoglfbs% |on Wftrib @orﬁﬁé ent in two
diEneisioNsinea §|r§@eéﬁa@?ﬂfoal|ﬁ@"ﬁo @7 oblestipe @§8tﬂ invention tO provide a
hieYeed fd?'berﬂoﬁnﬂtgot'h%féﬁ (SEhITRP LGB MbendiBies Y £8RASle manner. It is a

enti on re ocess for
LR abiptae g imverRoR IS GFodde & eRuse iat aser sirplgmechanical
sisudturl age s thusachedp lgeanpfaet@et itrig agstbiufortsiar dbjective of the pre-

C. C iLsir r. i . f I -
PEACHTSHIAIR] bR geviEe Mg Rurir RRE AR Eile B afe positon of
the aptidal cogwonpnbtaebe ipegfogmedmuietly witargatidk acturaey iangd reproduci-

t to obtain a conmpound of formula ( 1 1-a) or salt
tﬂgpeof wher ei n Rl is hydrogen or a nitrogen
rotectlng and R4 is an OHactivating group
E)Otdeaéq Wﬂjgs? Be @oRuBURRNiINedRkigFies1 tey ‘?ev'% aﬁﬁlr‘t‘ethOd accord-

ingetcetife, invehtion db@ B atactomdat bytvh?atqgfmegérﬁiedfrnfthéF@Ha@acterrsrng

S h ar.e al refer
éﬂ%a?é.tn%rﬂp%&ratﬂ Aderdindi s, PonBnEleByS, Fufodifiegts of the in-
gentidmara gesefibed énl thentepkening claime. conver si on of the
OH group of the conpound of formula (5), or salt

Eﬁ?ﬁ@l é/eerﬁbégtﬁ(erﬂg d‘f‘thénr'h\ﬁahr{tr%n%reséﬁ‘lteﬁ |F\nthhs text are not inter-

Foup occurs In resence

peeted & IQQS@ é'rrt""ﬁt'@nﬁrt%ﬁ@ PERliGERIBY Ioffrérﬂﬁ appﬁ@d%ﬂa\/ﬁﬁt Uﬁe verb “to
edbmbhse' Gaisdrinan® tekeas @h&ﬁ%ﬁﬁlﬂhrt@ﬂrddﬂhﬁ@*db@@ roh etxbl%rde the exis-

OH act i vat ed 0 cur si,tu to cO
tgnce f Alsy uhgsq: tegpfeg res ¢ geﬁtureﬁrrgpge(im §h ep%fq%g glaims are
(rhrtw@glty fready coirtdirmaiile ustdsatotioerwie ekelidity statéd:at ed
compound of the forrmula ( 11), or salt thereof,
f
Rngégﬁﬁee%'lcg f%lf 8@% ﬁ%t%lé%%rﬂe% IB](‘) %n @t%?%&fngf)h&qt in two directions
@¢0r§mp@rﬁhﬁglnée@tdﬂf’p@@fﬁ?@rlées Rolirgtimenperalya\ing §a{)@t slrdrng surface,
bR =edcondRERIbRr Birang et RIRBY Al deRtl/E 98 ®e first member in con-
protecting group, conprising treating a conpound of
formula (5-a), or salt thereof, (5-a) wherein Rl is
hydrogen or a nitrogen protecting group, wth an
OH activating agent in the presence of a base to
obt ar n the conpound of for mul a (4-a). In t he above
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In a preferred enbodi nent, the present invention
relates to a process for preparing a conpound of

wo eoomt€1g 4-a), or salt thereof, wherein R 1 iBCT/FI2008/050725

hydrogen or a nitrogen protecting group, said process
conprising a) reacting a conpoynd of fornula (9-a), or
salt thereof,wherein RL is hydrfogen or a nitrogen
protecting group and, R6 and R7 are, independently, an

deI)o\htHlJS@dmlldm?g Quryéceyr'mmopﬁtfelafdjh@ddeﬁt ig attaphatsle to the second
c 0a

R e Sy aCarb PN SRl fihe rRhiBrBesii fippgated third
meinatrercredregadan dreoperationalezbrmection atitr thedutstaant! theeysecond mem-
BQIt é&‘ﬂ‘f‘ét' tKecs%'&BﬁH '?nQr'ﬁBFPLS m&'i/mglléerte‘f‘ét%ttgnﬁ'ﬁe fﬁé‘tcllﬁe?nber in a direc-

H@hpéiarfé?tajlqrbaﬂs Oéﬂéfhtm@ Feneoer thh@”éﬂ Bwymrmberas being moved

Mb&!lféo‘ﬁéh'd?nts%fﬁﬂonték@bﬂ?é Fbtétl@@Eﬁi@%‘@rl%fng%@rtalﬂeasubstantlally
erein gl i s hydrogen or a

it Bt DR st og ot R oabRT oy e,

i ndependent| vy, an al kyl group, an aryl group, an

hr theadidyite gcoom@ingta jhe makkiion dgne thircdomenapgat deenpf@esaan eccentric
B%rtfvﬂg?ﬁe ?sag%f&é ric rpﬁéﬂﬁ{ td"‘lrfehrott&?or[;b%gngﬁe §Q Od"ﬂ{e‘?ﬂber The ec-
gmtacmt @daraar@gefhw aptqnﬂi@ulqryal @@ﬁﬂ@@tmrbwethdhemep@nd member so

et ek 8GRI nﬁéh@%rqs%é\yé&@rﬂelaﬂ%é’ﬁﬂhé)ﬁrs?%eﬁﬂHér |n a dlrectlon per-
wher eby t he contai ns

C ri
8@%&“'32@ §§'0y rqn%trqruaﬂéé/mrbmed@'rdwsmh% IS E’ﬁl”@r roé%t?d bround s
eatidrkykissul phate (eg nethyl sul phate) or a sul fonyl
ester (eg triflate) and R1O is hydrogen, alkyl or

B Slosr SRS wsTIER I S EBRANEE, &ias VRl shilied agpusting the
position af (e aptICEHStO@ﬁﬂ)Cm)enandtvm diectiansnbyueingl ety a single actuator,
Pé eh'thkd reehRBel BEMeSa&icd E@ Z@efbt tHenl}ﬁ@Qltlt'lc?rP Bmf?novmg the third

ter mquat er ni Sat i on agent. r el age
menpgrealeng éférf@é&ttona@ﬂ%rﬁhﬁaQRI'Ca@hFﬁ@pPH?Bt @@Séuﬁt”ég fhatyit has been

Qﬂ%ﬂgad fd)fheedémé)emoaesah lovle dipddtidn, GRETY ﬂﬁatrmj e third member
| Odl ae

emu&dl |25% rot@%t%a agtl%ar Whlr@%%\%s |naaXother direction, which

dnathlkey dgattiat s y:(esrperhldlaslad tordtehndtstiot axis) Tha retatiboalanetion is con-

(eHED 35 4R AGH OB L LERARPIRIOHIK, e St can e
Biloked ad@mgba péanavehionl is glefised ply)thegsamtwvadiregtions.
tetrafl uoroborate or hexafl uorophosphate. Mre

Wﬁ@feﬁf@gilmélnft trgﬁgélldﬂllf\é‘tde'w:er 864R8iIng ® MRL ivbnli@diflendtransverse
su re

{
g’s&%ﬁ& de%@ﬁq%egnéﬁ%r?cggnkrwtaétq%ﬁ%rﬁ%@ntrﬁyp%ra.rﬁlé’t'vq?@ the rotation
dkis 2 hhe \tioird heribé). TindemaXineure dl0Rldble Alosenmerefietiiedirection per-

badneP B e R Buip DR, 8 EETL eforiien AR T a8 or ecoentric-

tyesi um carbonate), a netal alkali hydride (for exanple
NaH), a netal al kali hydrogen carbonate (for exanple

RREER dlﬁ%h@loﬁ‘sefo?rtﬁ@@év‘ié@aE@éﬁldfomWen-ﬁBﬁ are as follows.

reactioh to convert

EbiRIENG g GPHGRaS hycaly Theh s 91 181 g5 : Preferably in the

tdi@es@fﬂ%td Batm9)Thieswidtrabethl §edcaigtyipleey ti eed %Ihge of 15 to 45
not

e Bt aRE inEE kil Gl 2Rlo S Tha TrEsignts O”faﬁ%@&ggcef'a#vp'ca"v in
treeaagiera 4atoc2ihon areterablyrimttherdrige) of(BL&) 12mreal t

t hereof ,wherein R 1 is hydrogen or a nitrogen
protecting group, Y is oxygen and each R9, is,

i ndependent |y, alkyl, aryl, arylalkyl (eg benzyl) or
acetyl or both RO formtogether a 4 to 7, preferably a
5 to 6 menbered acetal ring, conprising treating a
conpound of formula (7), or salt thereof, wherein Rl
is hydrogen or a nitrogen protecting group and, R6 and
R7 are, independently, an al kyl group, an aryl group,
an arylalkyl ‘group, a cycloalkyl ~group or toget her R6

[ I 1 g
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SL-J009-1: SL-JO011-1: SL-J501-1: SL-J505-1:SL-J005-2:
SL-J412-1: SL-J013-1: SL-J301-1:SL-J504-1: SL-J403-1:

w®o0d40B18.: SL-J430-1: SL-J505-2: SL-J431-1: SLPAOBBR6MB050725

SL-J503-1: SL-J504-2: SL-J005-1:

(R -1-[(S)-2-Di phenyl phosphi no)ferrocenyl]ethyldi-tert

. - butyl phosphi ne (= Josi phos SLJ002- 1)

(R -1-[(S)-2-D cycl ohexyl phosphi no) ferrocenyl ] et hyl di c

Yht dinstx Hep Sesaru @@d (e domi mbﬂﬂoe‘ﬁlcaﬂtozﬁe? ddduced, for example, by ma-

é@('bm ér( ﬁ%é’ﬁﬁ t]lPé'P ugc!dlgg gsﬁlfgrg'anq%ﬁ ' OUPTwngsl b%t t%}ICBIQI' cgr PEEK They

¢38) aIBo[t(e?a)nanu(antqmeeirfmrptmmetal nsydheas slempiuheohpradis( 3, 5
- Xyl yl') phosphi ne (= Josi phos SLJ005- 2)

A&orﬁ;ﬁgﬁ] A eﬁﬁbéd?‘m@ ﬁ(tfef En%H %@%&n@ﬁt%@e{ is a slide which

phosp Fertocen hine (=
eﬂg;%j 0 be movab e along the fIa slldlng su ace of the first member. By the

ﬁérstﬂthﬁ:elu): (SSnekmnt @SYurfadd s&t?sténtm||§(wlthddt@b@rrvetdml TRB4irst mem-
Eer §8§|p%§%s @rh%?]%tg%crtg%egt\’/ HeeEQ |ce gclar%lpnegx¥()| %noerggoglment of the

(nRention () thi’rane(nb,eBﬁba shafticomprisorgeamgcggitaaylayt: phosp
hi no) - ferrocenyl ] et hyl di (3, 5- di et hyl phenyl ) phosphi ne

f\& J@ﬂgg@)@ §h1qt)Qﬁrﬁ ? ptiqt(hse plmfe]r(t)gc%netrhreof(l:rgtn me]nét% gcfomprlses an aper-
tUéetthr@ughwﬁwg%m\e Hard mepdagr i 60vabie do-a areferred embodiment of the
(neenfior (t@ tI%rdD'r’r(et'nbéﬂ EbM@Fl@@@‘ehb{élﬁféﬁwte)anT@ﬁrﬁéd rﬁ]’érﬁ%rar portion of

%Ce?t'}{rlo] aneoll’ he apert'tzrepcgr% F‘.«'sé‘se a(c?or‘ge)ssplorr)tlghng ﬁellca? groove so

{rak the [tHikpmetmibéd is(MovatlbaksoughSthei apmrure yeratngh treepthird mem-
g%o%%)%rgrd% eihdat BYS Hrhe tcSFreg’;%%iRE h%ﬁgélrb"?oc()\fe 285 WRN88ulded, for

eRymple, pgyrotatibgdiie tmeg menpiberriptio) the@pehiune) f er r ocenyl ] e
thyl di(tert-butyl)-phosphine (= Josiphos SL-J21 1-1)

TR -fiks{ h@nt?erdéaﬁt %h\%ﬁ“l@éﬂ'ﬁbf@)l’fa‘ﬂ 6ﬁ§%§é‘rﬂu@é h!bhlough which the third

tert-buty I ne Josi
m‘é"' ber| ¢ag) %2 %pe%gh P'[oﬁé@éﬂﬁi%&P?é‘tr?bsmﬁ)?re?m%aive(twon?pertures
situBtbe e nlyé prO§lﬁb'ét@e(s-OthﬂélfrﬂQtOmeﬁrlbeB@&eldr more of the apertures

t(‘?% PPV%E‘S%?% r??i\heeshyl ) phosphi no) ferrocenyl ] et hyl

bi s(4-trifluoronethyl)- phosphine (= Josiphos
heJaMnna)ge of providing the third member with the helical thread is that the

% r?%ht(a%% c?'ns’cgegr'ﬂ%v@ij1 Itaweft’(%‘ﬁt&’h ﬂﬁ)_twgrdn‘e‘&ﬁans just by
p enyl) i ne
é gr. By rotatlng the th|rd member |n the clockwise and/or

é&)ntércﬂé&)mé’e bjireétitorti aismtbmbph@whmlﬂ@tm 88AGrRT FreRPSEr relative

%L&%tyt{?r%t bl 3 &, |ﬁea(c%1evegs Fh%%fgre itis egsy and fast to adjust the optical

Sd)m{béméht]t))(ﬂ)ieéjre{d silomsmidy ytrotatnghkeyhiypmespierno) f
errocenyl ] ethyl bis(2-nmethoxyphenyl)- phosphine (=

A%i;%ﬂﬁ%?r}eﬁ% e Stoclafrt(t‘)teol)rgventlon h)f{g noqse of thre?d is in the range of
gsees aarefeweblwnﬁh@rfﬁnge o éﬁﬁ.&@legeees By the angle of
grehdhas rbartdBe-ahgle occurrlng between the sides of the thread measured

I 0 5350 s, &vt@%;%yst Bl EoA S 5o St d S be achieved

fBLthé96rgifljdinal direction.
(R -1-[(S)-2-di et hyl phosphi no)ferrocenyl ] et hyl

h [ L-

?&g&%ﬂﬁ@%%ﬁﬂ%ﬁ%ﬁag {he nge c#éb?tr g@gﬁnﬁ ??Q‘F b]rgl in the range

of @ztOrﬂaﬁmtanartpe)thph@mﬂnreﬂd ltts mesniphe stangematthe thread ad-
( i f ]

(s AR Uk LD 00 oG0Sy e movement

(R) - 1

-[(S)-2-Di -tert.-butyl phosphi no)ferrocenyl]ethyl dicycl

ohexyl phosphi ne (= Josi phos SL-J505-1)

(S)-1-[(R-2-di (tert-butyl)phosphi no)ferrocenyl] et hyl

bi s(2-met hyl phenyl) - phosphi ne (= Josi phos SL-J505-2)
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(R) - PhanePhos, (R)-An-PhanePhos,
(R) - MO Xyl - PhanePhos, (R)-Xyl PhanePhos,

w@ Roodoi7aPhanePhos, (S)- MeBoPhoz, (S, S)-Dl OP, PCT/FI2008/050725

(RIR)-DIOP, (S)-BINAP 1 (S)-Tol-BINAP, (R)-CatASiumM
(S)-CatASium M (R)- Cat ASi um (S)-Cat ASi um MW\,

(R -CatASium D, (R)-CatASium M\N, (S, S, R R)-TangPhos,

(R) -Jaf aPhos, (R)-MeDuPhos, (S,S)-M-BPE, (S, 9)-

EhthBREecan@, Bentber relatiog amehe (St nReNBSE A t%Rbn@ichﬁlFﬁirection per

SRl i B @e)(ﬁs o Shne S5 Tkl B Biget

(S.S)-Chi raPhos or (R)-Bi naphane. Particularly
éucoralnﬂgetot aare@nbc‘pd)mnemap‘éthe: sventien the terfgih of tkenpbaion of the third

C‘CD gg éﬁl]t %éqg% thﬁ%ﬂf%—}c‘% 2%%‘[]'1’}11 Eﬂ:referably in
0 Dprﬁgg Tﬁ;}e( @@mqtgr:gf r'[e( e |pnpfpfotge th|rd member having
H%(Wéﬂ@)a] ﬁﬁéad i CO%WFP@#‘& &3O} t®B84mm, preferably in the range of
%{&S - PhanePhos ) ] BF4, [(R) - Xyl PhanePhos
‘BF4, [(S)- MeBoPhoz Rh(COD)]BF4, [(S,S)-D OP
Rh(COD)] BF4, [(S)-BINAP Rh(COD)]BF4, [(R)-CatASium M
Ro¢@ong BFan efrt®)dircantAs then i et {000DE]dévice comprises an electric mo-

oD @mﬁ&@g&@a Tt iRy @St‘wm drection.

ﬁian@mg) Metar, the (G utareabRERCEIS mated. For exam-

R)er
gﬁ )S) rlﬁ'ﬁb fé@gﬁ(@ﬁﬁ& ci]g) %e?s%fﬁ%rﬁf&lﬁ@m@%ctnc motor.
éb@]jjﬂeﬁr_f@ CCET‘(WPQI 3‘1 (ETH§EEN be Srotated in the clock-

Mde) arfdidbASounte MKW AR SRIrdin gri8) tolTpérfdihMNARcanning operation.
Rh( COD) | BF4, [(S)-BI NAVP Rh(COD)] BF4, [(R)- Bl NAM P

&Wigg%ané&‘ﬁﬁ?@%ﬂ @Pﬂ% r&g"‘ﬁﬁ?ﬁhgg‘?wnd member comprises a

guqc&emppemwh[cbsthe) emmmeamhgcmgr]mto perRneyal@pPpypically, the
cﬁﬁ?e EéentR PRRPE Y Hee) $Bkrdat thé a‘?% n@'aq:’ Foperational con-

éw%tlgggch[ogt@erg;{ &P\J‘?S i % %@f;)e]e be ween them According

fd g) é'fe@FeﬁyemEEdm@é?hQﬁ tI%;Grﬁ@ﬁ)ubBﬁHe%rtmgth olf the eccentric part is sub-
- anePha in particul ar
% %‘@M@ﬁarﬁﬁﬁﬁﬁﬁ? G(ét%gio]f F%Q%?ESL P005- 1) ] BF 4,

[ Rh(COD) (SL- Pl 02-1)] OBSCF3, [(R)- PhanePhos
Rhé mp}@&mp@@)wtwhmmwﬁomhw¢ﬁm part has a circular cross-

ko IPUEE %ﬁ%)%%ﬁ oBf[tﬁ ’qﬁ%ﬁ“@ggﬁ&%ﬁﬁgﬂm. _circular cross-

mt@jg)ll]m @:@re ernrey _e@q ANt (neeniipmtiae diameter of the eccentric

a®isSsMalfer thanahbese eC@’é?HeB&"of thé $hitd mdenibétE
(COD)] BF4, [(S,S)- Ph-BPE Rn(COD)] BF4,

BRORCSTBRATY (B p DB A <SS A O 0P :pgorcing to the

RiveaRm) ]aEiaFas fplldwvR) THBuangtihosf tRie(ecOBhirBFZart is typically in the range of

8 it Uy T o oo

(o y)glec sy ly f(eRraJapem q#](rmr]emra Iy[loFuye FaRgMes3 to 6 mm.
Rh( COD) ] BF4, [(R R)- DI PAMP Rh( COD)] BF4,
AeSordin éﬁ%?ﬁ@odﬂh{e@@?)f]tﬁ&“nvér(t@r ﬂ@%é%drrd:’ﬁ@ﬁ%é‘roéomprlses at-

R bieres. Bt b e Sped GRpeie g send) Mémoer. The

ppiR)Preangenest Bah el ftdifed fo tReXsddBhdmember, for example, by using
Bt (R) Cat AS um M Rn( COD) ] BF4, [ (R) Cat ASI um

[ (S, S, R R) TangPhos Rh( CQOD)] BF4,
(S, S) Ph- BPE Rh( COD) ] BF4, [ (R) An- PhanePhos

cading BrEsan [e(f"FbCFlemﬁhFﬂ‘fo ERH\VEDIPN Bh&, deYise I)apPMERSs fastening
ReRSTb} Frtefing [thB)ﬂ\@prﬁ%bé?hihn&E’rﬁK&tBH(\ﬁ@?)tﬂn@%écoﬁ@?nember S0
transition rreta rut henium and a chiral |igand such
a BoPhoz, a BI NAPla BI NOL a PhanePhos, a P-Phos or a
QUI NAPHCS |igand. For exanple, the transition netal
catal yst conprises the transition netal ruthenium and
a ch| raI Ilgand such as (RHF-C 6H4 I\/EBoPhOZ

AR A '™ N 7~ AR A N~
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wherein R1L is hydrogen or a nitrogen protecting group,
Yis Oor S and each R9, is, independently, alkyl,

wa@eoob/ o748/l al kyl or acetyl. preferably havi ng BCT/FI2008/050725

configuration according to fornula (16-a), In a
preferred enbodi nent of forrrulge (16) or (16-a), Rl is
Boc. In a preferred enmbodi nent “of fornulae (16) or
(16-a), RO is nethyl or ethyl. In a preferred

&fﬁ@@l@b eeo@nd)fnémbmi:tagzs (il epniaict (tB-tag slidingssrfat@e This can be ac-

FnBliShash ok xarbbfe, i b feubehil e R BRBnGIR! S frst mem-

hetarbu’ng/slﬂTlaxelooee rfit"testhersepoodpheoteprios st dhg sesosd roémber can
@f&%l gé(twre wm@E@ﬁé@ﬁw fﬂﬂéﬁ\l)} e '%’ec@ﬁg;mfeﬁfber has apertures
Hirewgn d‘dﬂ%h ﬁ!q REEUS al@larreagﬁq/|wh|§m@ﬁea§r%@m|argeﬂwugh for al-
Riwiihg B dHovefrbrbak Wyé%ohd@ﬂbmﬂer r&18t @S REirel fitks medder.
as tet rahydr of uranyl, C6-10aryl oxy Cl-6al kyl, such as
?ﬁgfﬁ %p& %G&%ef#%ﬁf??o&ﬁgﬁt ||rc§|r2fec§p|€>¥d|ng tg the invention
furrad}mtlng ﬁdel positi@i-obainkenhd wifiiachopticaibee., Ottier optical components
I

I BRI A A8 RELBIBR oS! ¥ b ERE Mor ChaGfos,

one, two or three, residues sel ect ed fromthe group
Egﬂsln\f,@nt@ a4rther- cmqqyms acmethpdt 9y adiigtiogen, Pesitign of an optical

édr% 8namdin@nd, dl%ct@ﬂas&ﬂlrkﬁ|de$/ide9éém9ﬁ§ﬁg l%ayﬂrst member having a flat

Ic&uorﬁng Ina owreﬁ &b "
Yraupsutece, 'g‘reén rF@rrabng;e GTC@Q Wi té‘ied"u'g'nglﬁu ace, and
palorgdted thifd nnerrmﬁ'rlay#ar@edem layll opeFatoriat conhactiorogith the first and

B EEAAT OB s TP ST LR Ik, PR e
mesfkarafhg mathadi cempansfsoadjaaiing: tHaioptical reginipgnent in a direction of
B rrSfa?lbﬁkgﬂs Bhfhenﬂ‘ﬁr"d %mb@r%gvmg BEQHRd InferABeAIH M direction of

protecting group a or an rotecti ng group

@J retabpR axis: F%@H’“?ﬁ GPERNGG! B?@Qp@ta&hédct@?ﬁb% ﬁ@p@%me;mber and

ﬂfeelfbtaﬁbrpéﬂblbéﬁhgi BEbtaht] dllyagblé*aﬂéletodﬁécel |d|@©d3lﬁfa(be ofithe first mem-
dard. ref er.ence wor

eI ev H%ﬂ%@tc%%rgeéi% Ugtlr@r @@gp%lﬁaldwﬂpeent In Q direction
malepensitouyar toRhernotatidnesds blyootatiingaing e Menibet Sr8und its rotation

%gls%nd\/b%%%ﬁfﬂg taento\rigtloqa?%@ton ﬁEC?EQﬁ}esarFr)ﬁ&WfWavgn eccentric

m@mwmm @eccg@mc inj relatipRdo teg rotatien axigafihe thgrd member
(editors: E. Goss and J. Meienhofer), Academ c Press,
London and New York 1981, and in "Methoden

der organi schen Chenm e" (Methods of Organic Chem stry),

BRIPE DES e (i B THE BRAINGS i 17 ogen prot ect ' ng

groups general ly conprise: Cl-C6-al kyl, preferably
Ce Govel feptyresovteicipraeé epabidgred agzhatdopéristivosftthe invention are set

Ffrﬁf ﬁu@é}b&{lut I h‘éyé;% e E (%|§I ﬁ%e m%%ntlc{?'thself Powever both as to

ity icoRSIYSaN pod ntexmptrmdyo oper@ﬁlenatqgetrmrewgth adgftiamnal objects and
Be\mﬂagé@ kheSre 8, AP et eindlakatodd iodh sk RlowingBESEMption of spe-

Ghe spRadipeRts wﬁe@&e? ﬁ%@%b'ﬂ 3R B agsprpagyiyo drawings.

or three, residues, sel ected fromthe group
Egndi st i nijustfated aCHerabéyﬂwe higdr ofxy de@teGor ad]usting,a position of an
C2- C8- aI k [
aryl - C@}R%éﬂ(gé’ E ?dln fté rag]berﬁggﬁli%en?%‘athcel:lnventlon
henyl Cl C2- al koxycar bon eg. benzyl oxycar bonyl ) ;
g 210al k@WFQﬁQ?@Qr%@Je mrseacim vawsgnihe de@@e shown in Fig. 1,
acetyl or pivaloyl); C6-10aryl carbonyl; G .
6al koxycar bonyl (eg. t-butoxycarbonyl);
C6- 10aryl Cl1- 6al koxycar bonyl ; allyl or cinnanyl;
sul fonyl or sulfenyl; succinimdyl group, silyl, e.g.
triarylsilyl or trialkylsilyl (eg. triethylsilyl).
Exan'pl es of pr eferred nltrogen pr ot ectl ng groups are

o
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A m xture of phosphorus oxychloride (10.58 g) and
diethyl ether (50 m) is stirred at O C for 10 m n.

wmeiosoprropyl f or mam de (8.91 g) in diethyl ethepPC(/BR008I050725

is then added drop-w se over a period of 10 min. The
resulting mxture is then stir?ed at room tenperature
for 30 mn. The formed precipitate is allowed to

settl e and the supernatant renoved. D chl oronet hane
FROBL) i silludteatesddathenhtatichtep Wiew of the dévisophowy limFigie
(6 98 g) in dichloromethane (20 nl) is then added

op-W se

e Hed ot Pbenet anpdeattice Sy el B S hhgio. 1, anc
1.5 h. Diethyl ether (30 m) is added and the
Figs@l t i ngllpsteaiepianagxemplareaojuetment reingeraita gavicetagcording to an
ot her || §BhdinTerfk QR IHVRhBSH T N vacuo. Acetone (30
m) is added and the m xture filtered. The not her
liquor is then concentrated in vacuo and subsequently
is crystallised with diethyl ether (30 m) to give
N, NN N, N - tetrai sopropylformam di ni um chl ori de (18,
BETAILED, DEICRIPPIQN QHTNEIRDRAMWBMIGE) , 7.49 (1H),
4.15-3.95 (4H), 1.33 (12H), 1.31 (12H). Exanple 10:

E'g?'amltﬁ%[?ag% b Sp?ér@?é’étf?/%w é\&&%'ﬂ%lé@ fg@"adjus[gn? aposition of an optical

SomRORERh AeEBEBY I ﬁarerah@@ul@ne(rmfgtm iAventisrtr s device 100 com-
h§é‘sl Qrﬁ-’@?H@ﬁ@er( ARichLs & Frapsisled ot (Th% frahet 1 o0 c@f’nprlses a sliding

S o chlor chl oronet h
gtirg%fp%? Yame i aaa e  wbFSher oripaants of the de-
fice HID niren aattachéreCdlr&uley oreaiat vanious fdsterdng snéaes The flat sliding

FEEE 1 7 sp iR 1D R Gt BRI aRds & bRl Porspective

wewodftheaevige WA.sopr opyl ami ne (10.9 m) and
triethylamne (10.7 m) in dichloronethane (50 m) is

THE f&viHeOPID %%ooc\!cﬁ’lﬁpﬁsé)@é's‘é@oﬁﬁ n$9ranF‘thélf3|sr§%ﬁ&é 420. The slide

mxture IS

ﬂ%%e@aang%d %Qesrf‘PYc’i*% r?'@F'V% te JF% FoféFf%/ez o 'nrﬁ%”tﬁhct(wﬂh dhe sliding
bsriadeen 1 ¢oOApapitical edmpt)na@tcmt swétml) i§ afiaohableoaddefide 120 via

d t.h I { to..0 C Thi

ARG IS i, i M BT sRB67 g B Peling Mg farue 121
teewhichieor epdhof phapticdlifibre (ggt showmtieettéatabie) . The
formed precipitate is collected by filtration. The

ﬁg%rewczea% Lﬁttp\é?%BF‘rﬁ) % S%nkggagﬁ%ré fefy %?r QG}Q% haft 130.
TRewhalid 3&1@ arf?émeﬂéa resms@%ﬁratl%%l qonperiR:MdAdh eéragn%m and the
éhdé N20 NThetfﬁirﬁéMSI@pé@rlﬁbhéé& twmacberﬁﬂuu@@ 112 S|tuated at the opposing

D88l oH SRR NS atan ik 'ag'é ture§ T8 tﬁ% 130 is movable.
@nbSent] O0thedshdft, 130 86mbprigds (aZzbllldaal thEemrpBe frined along a portion of

T [ I |

p’ll ri%flt Blrg;oog%ﬁregto??rz g@%%@é&[ﬁg&dﬂ%wﬁnpgs?s R corr?%Pondlng helical
glroqvel\lta $& dpatdhe IshaBriddnisdeoyatde ghroughdhe peeduges 112 by rotating
ﬂHeCerl qgﬁtd?aﬂﬁ%ﬁté(}ogﬁtbn' é(l@dﬂl‘?@ rét%tlan%%#té SibLRantially parallel to

phor us ox | ori di chl or onet hane
ﬁ‘ﬁ)ﬁ 81t The reactlon m xture is then warned
to roomtenperature and stirred for 2 h. The m xture
The tsheft 1@Mot@dptisedaf.ecEontrici Fartri 32 which & ecentrioim r@lation to the

EBAERREAAEE ARl " Ml LAEEEEPERER.ItByE, 122 nsice which
her €caendfic porti32. is Ereangealctoi lwm maivable. dn ithis teixempadinydilestration the
@e&gﬁ'ﬁ‘tgé %&c\%ﬂg& EQH”% 3fﬁ?%ru%%férn?aﬁ’§“¥hétéarnﬁ@dasf e fongth of the

I on _m xt
e % ddeLeraepiioRad d 3@2@% cwgulm; C'é@ﬁé %ﬁ'@ﬂa@%the bottom of
sodiumtetrafl uoroborate (13.2 g) and extracted with

di chl oronet hane. The organic layer is dried (MSOH)

and then concentrated in vacuo. The residue is taken

up in acetone. Addition of a m xture of diethyl ether

and pentane (4 1 20 5 m) foIIovved by f||trat|on
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concentrated in vacuo and azeotroped successively wth
xylene (3x 10 m), toluene (3 x 10 m ), isopropyl

waewvaregi3 x 10 m) and diethyl ether (3 x 10P@i/F12008/050725

Material is dried in vacuo to afford 1.54 g of
(R) - 5- bi phenyl - 4-yl met hyl - 3-[ 1,di et hyl am nonet h- (E/ Z) -
yl i dene] - 2-oxo-pyrrolidine-1- garboxylic acid
tert-butyl ester (7-a, RlL = Boc, R6 = Et, R7 = Et).

fRicOg bV € et2Pyhasia &jodtespondirlg(SEHi- M@Jar@@@é s8ctish. (Toids, the eccen-

RCNETIE T D e W K DR Nt

Witho any sulestarnié rﬂgelefmjayrbatvdeen them.net hyl sul fate (1.91
g, prepared according to Exanple 4) is added to a 1 M
g'ﬁ&étﬁ’@ Pe Qﬁé@%%‘oumée(ﬂé @Méé”ﬁr%dn erEk‘v%eesglrg% on, the slide

e resulting mxture is t fren st rred
mavgspieiative. - hefeamnme | 116 |5)@)d5§pt,lcgﬂ phthgerotation axis of the shaft

¢3® baxel sarag itithd B1d sitiél Y20 essves if %Tﬁosdﬂﬂdatm gBaannébiative to the
red a

n added and the m xture, st,i
e TR o EEESh BihedeulRr toal Ftaline Bt TR slipg 120 can thus
beadnalrdditetativieytoaitigi frarna 1di0 G planesafghesjitingcstrégce. 111 simply by
p’&gtl u%% | $36. hen filtered through silica and
conc Jln vacuo to afford
%}5 5- bi phenyl - 4-yl met hyl - 3-[ 1- di et hyl am nonet h- (
)de\mq dQﬁe«}ompw Qﬂﬁor B9 gcraws 14 rﬁ%ﬁ‘?ﬂeﬁlr&ﬂtﬁ frame 110 in

&@rﬁrﬁecﬁl%)&hltr?ﬁ{eeéllde7120 SB tAafthBogide R O~stBYs ifRéortakt With the sliding

t t
SEREaE A TN S s pHOk Sien o icted BouBh eI aB st Bres 123 of
tH4slident zmroeamrﬂﬂeedddrafltn@ friaeneEX 80T e 5p>entl$readldzeobfttbe slide 120

ﬁ{e)l %r%ge?i ésoop}a? %@3&5@? ﬁénslgéq gﬁutg)ot?(ér %8}35 t§1\/]e eo the frame
500 @lorigthe -sBiinge syrfaces ;1|1 iretlhgl sGewsodl rroe |hﬁxagonal socket-head
-,%grboxyl ic acid tert-butyl ester (8-a, R 1 = Boc)

%C hg) is then added and the m xture stlrred at 60 C

for 1 h. The m xture |s then cooled tqg ro

Aé?b@ﬁaﬁt@rt@pw @AA sahepategide WavaT the dﬁlv'qeﬁlﬂ%’bm Fig. 1 are

mostrated. in Figs./8 atdiderdspettnegtyfil tered through silica
and concentrated in vacuo to afford

LBy MPER o M I Byt n e

bedimednitaf| thes'men(cm aBy Rotatingothe Baft 120, bavk -angt jorth the optical
é%ﬁklﬁﬁrﬁtcwmcﬁ B ﬁ;j thﬁhgd‘ﬁ?m@sﬂc?e 1960V thidRiiRBidal path.

R 4PISHdBRAMIN HeP WSO e XeBTlgaPEdhaiTansiags: f the shat 130
Ex@anltRe fornh f Bédeslicaptrredd WB$0! uti on of
potassiumtert-butoxide in THF (1.14 m ). The

{)gf “'Q&'Q” ﬂéﬁﬁéﬁsurgg?ﬁﬁgrﬂ%?n@ rrnrgii“]g;r QP hedlpH%r?tlon are descrlbed in the
figuresb txg |dleardoi &l peesan bkitlgd iretheart(iBahtheRinvendor s not restricted
%&ngﬁ% e%ﬁg‘tdﬁﬁ@)(?%f%ﬁfgsoa tﬂo&é“%u‘?‘tﬁ% H‘[v%nij%ﬂé ﬁ]ﬁaﬂvé}& J@i@ni&he imits
ok e claime orasentgd| hareaior aS2rmei Rassdyle mnb@dln@@b& &pyine invention
afectas&ibehm fﬁexéébéwde‘httdl?@s;'ahﬁethési drBHab 15 kbkdidered to re-

and oncent din va

&rR?Iprﬁ et 'ﬁ% € BVER '%P &8 RYFBni nonet h- (E/ 2) -
ylldene] 2- oxb- pyrrolidine-1-carboxylic acid
tert-butyl ester (7-a, RlL = Boc, R6 = Et, R7 = Et).
Spectroscopi ¢ data as for Exanple 17, Method 1. Method
5 NN N,N-Tetraethyl formam di ni um
hexaf | uor ophosphate (430 ny) (prepared according to
Exanple 6) is added to a 1 M sol ution of
potassiumtert-butoxide in THF (1.1 m ). The resulting
m xture is then stirred for 1 h at roomtenperature.
(S) - 2-Bi phenyl - 4-yl net hyl - 5-
oxo-pyrrolidine-1-carboxylic acid tert-butyl ester
(8-a, Rl = Boc) (100 ng) is then added and the m xture
|s heated to 55 C The n1xture |s then stlrred at this

Y ' - " o o o
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m ), tetrabutyl amoni um hydroxi de solution (40 % O0.07
g) and formal dehyde solution (37 %in water, 2.2 nml)

wo eoogiovgia sol ution of pH 7. The m xture i s thBEI/FI2008/050725

stirred for 4 h at 45 C. The m xture is then cooled to
roomtenperature and the phase§ are separated. The
organi c phase is diluted with toluene (20 nl) and
washed with sodiumbisulfite solution (20 M, 40 %
andivBen brine (20 m). The organic phase is then
dried (MgSO ) and concentrated in vacuo to give
(R) - 5- bi phenyl - 4-yl net hyl - 3- net hyl ene- 2- oxo-pyrrolidin
e-1- carboxylic acid tert-butyl ester (4-a, RL = Boc).
Spectroscopi c data as for Exanple 25, Method 1. Mt hod
9. Asleyiceofonadipsting a position of an optical component in two directions, com-
ﬁg,né_- Bi phenyl - 4-yl nmet hyl - 3-[ 1- hydr oxynet h- (
Z)=ylidene] - 2 oxopyrrol i di ne- 1-car boxyl ic acid

tert-bytyl es - Boc THF

(prepared megbet i HovBaaSRES NG MRt TS added

a 1 Maqueous sodium acetate solution (20m),

t etr abtsEybadmrmrhblen 120) ariadges td beimovdie réatide Gvthg)first member
and for |

aive b EONEELYAR ?é“f# fb-5facs B W spcorL fidmbe the optica
for 4cemaenast IS:athﬁ abexéd@e is then cooled to room
tenperature and the phases are separated. The organic

phasegh SelQh%;étbadttht lﬁheh%e#eg%% Qé}réﬁodedamj aWaéﬂS@r‘étldhélhconnectlon

$50 nhitR Badeh Sad s Shed Ferthen SN B ssOR RRmDer is mov-

conceableatetativientoviae Uinstt megibes in a direction of a rotation axis of the third

(R)5 | - 3- I - 2- oxQ-RYr ol i.din, .
S T St 2 B ol b e o

Spect h@sewu, saidatotation axs beingpllestasjallymaretie! 1o theshdiag surface

10 To, 3.79 g

(R) - 5- ﬁtlh%]hfgﬁw%z%rnet hyl - 3- 1- hydr oxyret h- f &) - yl i den

Ehatactegsud minal the i Fenaiar oo s aih SpesTiigapart (132) which is

gedaritiiom relétmﬁdfthepmﬁm axi Qﬁrtib@lﬂﬂtcﬁr’r(e&ﬁ)oeﬁ theleMentrlc part be-

sol ution in water etra um I‘OXI

76, 8i72f0ed T i bpratiRel By kit AR eacard ey so hat te

Seecondhmeatbear)is insovaida reldtiesl ta the fiest rmnemhelem J lderectlon perpendicu-

faﬁ%* ISbid & tRigH Hki8 \MZerﬂ]tLe' fh‘?r‘d h8Mmir s B[alnﬂf‘ro%ted r}gmergund its rotation
ases are separ gani c hase [ I Tute

W(lﬁh t ol uene (20 m ). The or gam c phase IS then washed

Wi th sodiumbisulfite solution (20 m, 40 % in

WaAedéw@éNécbbl@hg’Vlté feldir ne charatlerisBaeirs eparasettst member (110)
%’%QF'S?%EU @Q&rtﬁr%y;@éhqoblgg v@@NQhSR@ thzlirrddm(epn%ceer}? 5& iS movable

(R) - 5- bi phenyl - 4-yl net hyl - 3- net hyl ene- 2-
dxA-gsMicelaicdonaingl e atdox ) chaeadtdrisedtintibat theeshisd member (130)

énér)npﬂegsl gf:h%&%tf?réag 4 81 HRERdNoRG' £ poltBhBdnd thif8 Aember and

Ry e prerere/(1-12) gpmerises ascqriesppndiigyielioal grove- (i11BYeo that the
M- r%eﬁ?ﬂeh?ye ﬁﬁivb@ler‘lﬁrodgrﬁﬂ‘febé’@%dré b@/crbfbtlr@rﬂweleFrd Imember around
ster é’h = Boc) 1n tetrahydrofuran (0
%rfe}? )axiss added pot assi um car bonate (20 1 M
solution in water) and tetrabutyl ammoni um hydr oxi de
GOAQiewde, a@t@rdmg to clavat 3 roharaoterigedkeinyttet {h2. ehgie of 8ifead is in the
@4 5% OI }g added to the m xture. The pH of
9% urels adlj ‘ed to pH 14 by the addition of a
sodi um hydrOX| de soI ution ( 1 Min water). The
resulting mxture is stirred for 2 h at 45 C. The
phases are separated. The organic phase is diluted
with toluene (20 ml). The organic phase is then washed
Wi th sodiumbisulfite solution (20 m, 40 % in
water) and then with brine (5 nl). The separated
organi ¢ phase is then dried (MgSO4) and concentr at ed
under reduced pressure to glve

[r— T T
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300 M water is added followed by 1.4 g concentrated
sulfuric acid in order to lower the pHto 6-7. The

waouwenusiphase is renoved and the remai ni ng orBENFR008/050725

phase washed with 300 mMl water. 600 ml Water is added

and the solvent renoved by di s1t6qql | ati on under reduced
pressure to yield a white suspension. About 1500 m

THF is then added followed by 57 g lithium hydroxide

8i Asddwes acoordiiiy 0 a tcﬁrtheTbrecadmngEIEInm cﬁaractﬁhsed in that the

ek (arfigets %ﬁhéﬁcﬁrd%@‘f%r i 83800 19 JplarMBRRE (150) in the
adckeisetdrd pinterctoaksviss directmmut 300 M t ol uene |s
t hen added, and the aqueous phase renoved. The

6 ERBI Vi) aESRIH tcp%ﬁgeof'tﬁeV@r%Eéé‘m éIB niﬁo%ﬂgraéféﬁbee in that the

and concentrate vol ume 'un
peeanshinerpen €200 FoMuisgs| /1950 1(112 O'OSI‘ilIe whichalhg eccentric part

{132)¢¢ afandb@ td bE mevabien repl aced by acetonitrile by
di sti I I ation, while maintaining the volunme constant by

0L R 8 B, AR A LRI LS Mt of the cocentri
garti(m@Z)rissebstandaHmthdxsahe asythe Térgth af ére grooved[23d).t o
0 C, and the solid recovered by filtration. The | ater

BSAddIe\ﬁF?e Léegtﬁr_ﬁ ﬁ-qaert 36f h@ &eb@dMpeélglrnd?)clﬁracterlsed in that the

ut oxycar bonylFam no- 2- et enepe
ﬂ@%&IBII%paEt.(aB%)zh%S anl@ukarsffz;ss $@Pt'9nH R3 = CO2H)
Spectroscopi ¢ data as Exanple 32. HPLC Met hod (Exan'pl e
93A dél)l(btﬂﬁccérdl&@ EEGEn@lc& thé&&e&eérn@ ¢THIms°; &mtdﬁdd i that the

Phase, A % [
SRR Moo 2005 taigise s Ao seobeyi 21§ K Atferdha ne optica
8)mpbnentrio(the sec@)d nfember. (50 % B) 11 mn (50 % B) ;
13 min (80 %B); 16 mn (80 %B); 16.1 m n(20 %B); 20
H na (FRice %corﬁlng;"\for A0 of ihé' pF@céd‘lngTélalM\@VEbﬁl’w&ls@&% that the
or 254 nm ature ion tine
fedice qemprisRs tasigning meqt@ﬁ)40)2‘ozrc§a$\t—eﬂ|ng @e(i:{j_;t member (110) in
Mect@nﬁ&rtmtﬁe %e@ohﬁﬂmerrﬁ@@)(’IZ@) 39 tAbNtHE 8etdtd member stays in

rht%tq I Ff 1%50'% Me; R7 = Me): 11.

gLy Ia,taesmglag)su 9% §1Hin Exanpl e 34: (3R
5S) - 5- Bi phenyl - 4-yl net hyl - 3- et hyl - 2- oxo- pyrrolidine-1
1taAbewde sceardingt tof inpof yhe psrcadinB camKRichamBetrised in that the
I met hyl - 3- net hyl - 2-
ééc%no?@egﬁ) (ﬁ)ﬁgp%(?asﬁdgxyl [ CyaCI d ter%/ butyl ester
= Boc) Method 1 1.

%h)Aglequﬂ]@qs@qrdmgyl]on@w]pf the PreQﬁdIﬂsQ ﬁIaIrarn slaractenised in that the
WirddeBeibger @X30)aY ar$Hdfdi ne- 1-carboxylic acid
tert-butyl ester (7-a, R1 = Boc, R6 = M, R7T = Me) is
53308 155 doiee plverBineciect e dyiof aiusfub Bhe PESkPO el ena of an
eptieal dibre.i mes wi t h hydr ogen and subsequently stirred
at 20cC and 4 bar hydrogen for 5 days. The resulting
§ 83K h8hJd f?ﬁ'”écﬁuétrﬁ?febl ;S&ﬁﬁfh bh%ﬂugglﬁldofnllrﬂﬁ%n"f‘ﬁﬁ two directions

concentrat e Ss Vi ()
wih-a5deyish sameriging @r@fﬂwe@b%fﬁm havisgoa Bt plidlingisHeage (111), a
s@@fdbom\e'mtﬁera(q?zd) bfiahgBytiy lcottdct wifBsaid SRbirng S@facedrthd an elon-

égt)edSthgp %grﬂber Al %)ﬁ{medglnm Rberaélog%ﬁe;?neﬂtlpal\%@ the first and
thec aetandy membern do ttkat tHeusgtores eemb&r 3, nidl/ableBraiative to the first

] 67 (3-a, R1 = B : 3-b, R1 =
Elog@ &M SF'Iﬁﬂnée‘?IT‘éﬁs'Hsr C. I(\/Iet ﬁod 2 >

(R) -5- b| phenyl | met hyl t 1- di net hyl am nonet h- (E/ 2)
- yl-i dediepting momyzealcqqmmreenim Gadlirrstion; @f acotgtion axis of the third

tert - Rigntherast Moving the thikd m&aser Rothie deectiBA of it¥arbtdton axis, the
added to tetrahydrofuran, to achieve a substrate
concentration of 0.05 M Triethylamne (1 equival ent)

is added to the mxture. 5 % Pd/C A 102023 (25 %W w)

is then added to the m xture. The m xture is then

pressurlsed under a hydrogen atnDsphere to 20 bar The

-, . AN O~ s



m xture is stirred for 15 mn at room tenperature.
Solvent (S) (volune and identity of solvent given in
wo bmovatthie of Exanple 43) is added to PCT/F12008/050725
(R) - 5- bi phenyl - 4-yl - 4-tert-but oxycar bonyl am no- 2- net hy
| enepentanoic acid (2-a, RL = Eﬁoc, R2 = H R3 = CO2H)
in Vessel B. The contents of Vessel A and Vessel B are
transferred to Vessel C (enpty). The final
concegpticd icomptnedt de(rglattaddanl tdhe=sdtondBmeniBd?Hhnd she rotation

g1 venaiih o i Gty do e okl BiebEht g fperoer,

Li gand per atom of netal within the O ganonetallic
characierised gn ¥kaf tha medollasireprisessaenpling 48 opijedl @gerponent in a
dfsctlon %@ﬁgnéﬁgldr% sb@hr\e&%igﬁ %ﬁ% ﬁa&eizrxﬂ'fé%ﬁ%g etH§1r gh)n.rd F{L@én@é}daround its

pressure, iven int , ple , , ,
Eqtaien @é‘t&@ﬂ%ﬁ)ys@@@fqrﬁ'ﬂ& the golatigngls Etiep iRl @ lingar motion via an
geseaitnt part (182 athien 0§ ecdertricRA reldBo, toRRerothtidRBaxis of the third
COanl-tI; or (1-a, RL = Boc, R =H R3 =02 ) to (1-b,
REMPoe, R2 = H, RB = C»H) or (1-b, Rl = Boc, R2 =
H R3 = CQ2-). General Procedure 6 Solvent (S) (volune
and identity of solvent given in the Table of Exanple
43) is added to a m xture of the Organonetallic
Conplex (A) and the Chiral Ligand (L) in Vessel A The
m xture is stirred for 0.5 h at roomtenperature. The
m xture is transferred to Vessel B contai ning

(R) - 5- bi phenyl - 4-yl - 4-t ert but oxycar bonyl am no-

2-net hyl enepentanoi cacid (2-a, RL = Boc, R2 = H R3 =
CO2H) and optionally (as indicated in the Tabl e of
Exanpl e 43) , 4-di azobi cycl o[ 2. 2. 2] oct ane (anmpount given
in the Table of Exanple 43). The anount of

1, 4-di azobi cycl o[ 2. 2. 2] octaneused is relative to the
nol es of

(R) - 5- bi phenyl -4-yl -4-tert-but oxycar bonyl ani no- 2-

nmet hyl enepentanoic acid (2-a, R1 = Boc, R = H R3 =
CO2H) used. The final concentration of 2-a (Rl = Boc,
R2 = HIR3 = CO2H) is given in the Table of Exanple 43.
The S/Cratio is given in the Table of Exanple 43. The
ratio of Chiral Ligand per atomof netal within the
Organonetal lic Conplex is given in the Table of

Exanpl e 43. Optionally and according to the Tabl e of
Exanpl e 43, met hanesul phonic acid may be added at this
stage to Vessel B. The anmount of nethanesul phonic acid
used is relative to the noles of

(R) - 5- bi phenyl - 4-yl -4-tert-but oxycar bonyl anm no- 2- net hy
| enepentanoic acid (2-a, RL = Boc, R2 = H R3 = CO2H)
used and is given in the Table of Exanple 43. Hydrogen
gas is then applied to Vessel B and its contents at
the tenperature, tine and pressure given in the Table
of Exanple 43. The crude reaction solutions are

anal ysed by hplc to determine the ratio of (1-a, Rl =
Boc, R = H R3 =CX>2H) or (1-a, R1 =Boc, RR = H R3
= C2-) to (1-b, Rl = Boc, RR = H R3 = CO2H) or (1-b,
Rl = Boc, R = H R3 =CQ ). General Procedure 7
Solvent (S) (volunme and identity of solvent as given
in the Table of Exanple 43) is added to a m xture of
the Organonetallic Conplex (A and the Chiral Ligand
(L) in Vessel A Hydrogen gas ( 1 bar) is applied to
Vessel A and the m xture stirred for 5 mn at anbient
tenperature. Solvent (volune and identity of sol vent
given in the Table of Exanple 43) is added to (R)-

5- bi phenyl - 4-yl - 4-tert-but oxycar bonyl anm no- 2- net hyl ene
pentanoic acid (2-a, R1 =Boc, R2 = H R3 = CQ2H) in
Vessel B. The contents of Vessel A and Vessel B are
transferred to Vessel C (enpty). The fi nal
concentration of 2-a (RL = Boc, R2 = H R3 = CX2H) is
given in the Table of Exanple 43. The S/Cratio is
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