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-1- RESOLUTION F 3- AM NO ALKYLNI TRI LES FI ELD OF THE
| NVENTI ON The present invention relates to a process

woaoospaepari ng optically active b- am no al kyl RCTAB108£003395

which are useful as building blocks in the synthesis
of optically active b-anino adids and phar maceuti cal
drugs, via the resolution of racem c b-am no
al kylnitriles using, as resolving agents, optically
active N-acetyl -al pha-am no acids. Mre specifically,
the present IRESULWDN@F% ?\MN@ AKNNITRILES
N-acetyl - al phaam no acid ts of optically active
b-am no al kylnitriles and al so to a process for
preparing optical | yragly 8¢ TreiivENaOky! nitriles by
resolving racemc b-amno alkylnitriles USIéW? chiral
N- acetl¢ PeasphdDaRtian rekaipsity arropessdprpragarigapiieally active -

i eSFwHibkatdNIdehil k%l@‘r@"ﬂlws%ﬁh@% Hﬁ&ﬁf &ch]ally
isolated in free form and show useful phafmacol ogica
peldsd-amiag ackls and phagraseutisabgiia Viscthe sesolion ef @y@mlcj?eaﬂmo
%fk%lﬁgm%%ggll Sé?sf’w su%ﬁt% \ggcesmﬁéﬁgée %malp'ﬁ% amino acids.
conpo S@ﬁ%f icallys dheRiesentdmention r%ﬁtﬂigt%ftﬂ'@k%l gogtyl-alpba-

f |
P S O B R e o PR e D
pEaperiag eptigatnactivefeaing adteinittiles Py serplVing (Aogaic B-amino
%Fk?lﬁltﬂll& Msm&%ﬁ%ﬂ Nehcell-alphalanfiig able§ a8 fednAfl AgerfiS! ds
Design of Protease and Peptidase Inhibitors,
report that a peptidom nmetic approach with significant
potential has er@A@RgR@U,\[[@@qrangngﬁw utilizes
b-am no acids. The one inportant feature of b-am no
aci dsPranipepeids bave _Beﬁi‘els@lﬁ@idﬁn seefase angll shewaseful t v,
[

PhsmbicBloBRarbpstiad! Ebrokatpld 9%&8%@3%%9%&&% ?‘Wy
{agtasms, am’eil&r@wnd%assmfpn@ntlalrb@ogifzﬁﬂvapwemubatﬁnﬁ@s These
Eﬁé&bﬂé&nﬁ’&ﬂd@a@él?@&% el TIEHS bloks for Y Sreb ¥R ERGP O

atons separate these unc I Ona
gtiple mataia W@du@ts @sd Rrvé beersghaminftp @esusawl ma in thgagynthesis of

Fdd Jed?:%pﬁd%% vﬁ%hoiﬁ%g éectpﬁfgl(/ﬁ/ &d :ﬁ'\)}\}beartaﬂllw a (@)

car bon ofr resulting 1n"a total of

four PSS Bbale iry Bamusg of Braming Agidsdn tbe Beswgnaqfﬁrotmsg and
PoSa ko I TOGE ARG Sp ST W oo
hasemna@ed @gentgleg@rthatw{yze@ Braminp @gids. The one important feature

of B-amino acids is reported to be their biological stability. The biological stability is
reported to be due to the fact that while B-amino acids, which have a similarity to a-
amino acids in that they contain an amino terminus and a carboxyl terminus, also
have two carbon atoms which separate these functional termini. As such, B-amino
acids with a specific side chain can exist as the R or S isomers at either the a (C2)
carbon or the 8 (C3) carbon resulting in a total of four possible isomers for any given
side chain. This demonstrates that many more isomers are available in B-amino
acids than is possible for the corresponding a-amino acids. Steer, David L.; Lew,
Rebecca A.; Perlmutter, Patrick; Smith, A. lan; Aguilar, Marie-Isabel; Letters in
Peptide Science (2002), Volume Date 2001, 8(3-5), 241-246.



10

15

20

25

30

Rebecca A.; Perlnmutter, Patrick; Smth, A lan;
Agui lar, Marie-lsabel; Letters in Peptide Science

wO020324009¥01 umre Date 2001, 8(3-5), 241-246. - 2- PCIIB2004/003395

b- Ami no Acids: Versatile Pep&idoninetics, Steer et al.
review the use of b-amno acids in the design and
synthesis of biologically active peptide anal ogues.
They di scl ose that b-am no acids in the design of

bi 0aci BAnMRBIACHSs: Vers A PEp ﬁa&nmﬂc@l Ste@x@taé?%ﬁew e of

I ncorporatjon of b-amno aC| ds 1's not
Srrreiag agids injthe design anthsyplesis@b hiomtcatbsacttlﬁapeﬁf&e ahwlogues.
HAYEAIBA6 R that -8B efls iRtHel débfg)ﬁ of QlHécthE %Ep@deear‘%'ﬁg‘ﬂes are

resistant to proteolysis.
FesA SandNo 3o IRGIeTatoPaT BATHHO i ANOIRY @ B successful in

6&'@\{1 gﬁeptlﬂ@rhln%tl@ﬁ%‘?hot ey r‘ié%tpo{@n@ Rl%loﬁi%bl egﬂﬁﬁi Blif Hat are also

Sever al

S@é%nt i mrQPeOkyﬁISe%f&ﬁt |Q§1Ml9*rle it FPREOGA. dBer!mldtetfH%atﬁck Smith,
ﬂerngRéuuléﬁménbrlsédéY G‘L}He%‘é Me&%smﬁéﬁ% 09{231) éﬁ%zz
conj ugate additi on am nes to unsat Jrate
or es éY%’a'frBthQ%fPrﬂiﬁ prpgRIstign plerastiopise Grardine ap@s eawtheir
BBrtl\%’td/@é al?é‘é@y bﬁl@i Wn‘idh tﬁééé"ﬁiéﬁued% hhe c@rﬁﬁ’#eﬁé Qadlflgr%\{%rﬁ Hes

results in |g Vi processes or or mat
fensgitrated Aifilag 0&%%@ follpnd kythydralysis is ¢iseishdueio rewenaterial

alAkLengh %@&dtyth%f additnGBALtRh rEKINs &Y h|EO§/}é|lot pr'oEeés%Wfor the

i el ds "and poor. enanti omeric excess. nsi deri ng
FRetersef raﬁerwfs SpiPina @oidscapstatiemeisiocontel the amrmhemustry of
Hekoniral Mniér@ésultrlﬁﬁﬂ\} *lél'd@%n@ obNGRR1IGAERILceSL DSt T at es
presents an exce portunity to develop a | ow
cost pPoudeingithe l%@osﬁ.pﬁpwegm rgEeistmisiares offeaming b-
Ry RIS, ¥ iriohick ﬁfesawgceﬁq#\sgabs%%fdsjﬁgésaggéu?@e&emtno

aci ds as ng bl ocks for makin _ _ _
BPEQ'WQEHR ¢Q¥8|°P@dﬁ1ﬂcﬁ9ﬁﬁ@0c$ﬁvféﬂ/fée symthesis ef opticaliyactive B-
§ﬁ1frfbrélkylﬁ'i'trltei§'a%d%&@c@l‘%%‘ﬁ@ﬁcﬁndt; B-dnfifo § §Q§ b&l’lo‘?n blocks for
literature here eX|ssanee &t for
a\ak'@gﬂiisefutamarma@wt@aﬁonmqyeé%sprevqreléﬂﬁ if ey effert @rth@ area
Qp@éé‘r@ﬂ tAé K¥EMirkTitdr&Bire. S#ﬂqqg”%rech&yg R FMNREQN for an
According to one aspect present invention
pifigigntd oy epsg @Wﬁ@%ﬁh@r cﬁscfvmgnfapgmmas @nmpltalkaﬂrmtrnlersl b
wherein R is nethyl SL?M N eropyl
n- but or isobutyl | acet anl ne,
N-ac eXy‘cfor@n@tcg@mﬁ aﬁaoect\mw:@pwnt anagtm rargwldes a compound of
Mgt o ngspartl c acid, N acetyl L-cysteine,

N-acetyl -L-glutam ne, N acetyl-L-glutam c acid,
NH, .
CN = CN
R R/\/
lla or lIb

wherein R is methyl, ethyl, n-propyl, isopropyl, n-butyl, or isobutyl and

Q is N-acetyl-L-alanine, N-acetyl-L-arginine, N-acetyl-L-asparagine, N-acetyl-L-
aspartic acid, N-acetyl-L-cysteine, N-acetyl-L-glutamine, N-acetyl-L-glutamic acid,
N-acetyl-L-histidine, N-acetyl-L-isoleucine, N-acetyl-L-leucine, N-acetyl-L-lysine, N-
acetyl-L-methionine, N-acetyl-L-phenylalamine, N-acetyl-L-proline, N-acetyl-L-
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N-acetyl -L-histidine, Nacetyl-L-isoleucine,
N-acetyl -L-1eucine, Nacetyl-L-l1ysine, Nacetyl -

wa-20st0a000ni ne, N-acetyl - L- phenyl al am ne, PCT/IB2004/003395

N-acetyl -L-proline, NacetylslL-3- serine,

N-acetyl -L-threonine, N acetyl-L-tryptophan,

N-acetyl -L-tyrosine, N-acetyl-Lvaline,

N-acetyl - D-al ani ne, N-acetyl-D- argini ne,

Nace I.NQ. A( € = AL LA Cr 126 ) Oy . -

R e Npoaf ESRREARE R R B Shb bR e ate - (hidaine, N-acotyL

Maliree Nydcety-B-alaring.dN-acetyl-Disrginise.yN-acetii-id @isganagine, N-acetyl-D-
. _| ey ( . C /h: € N « .

N8 o ol A A MBS ot gtamic s

N-acsiitly0-histidines iN-aeatdri-soleunina clitagetyED e uslines &l-acetyl-D-lysine,

N‘%‘%@{'iﬂ"ﬁ %@'&e’o’“ﬁ%‘%ﬁ%é%@%}ﬁiﬁ?{‘@/—%ggtlylr-]g:pr%ﬁrne, N-acetyl-D-
Siires, N-aceltylBathrensinen NaaqstyDeirypsobhemb eaostyhD:tysins, or N-

%Sétﬁl%-‘?/glirfer om the group consisting of Nacetyl -

-afani ne, N-acetyl-L-cysteine, Nacetyl-L-isoleucine,

N- acelryh ptef¢reaccémeodimanie Qi selecteg dionethagtoup consisting of N-
tyl-1-valj har. : adi nent }

HEBR L Hlphp. R oD Ly ARRE e Pl KGR TR Deuie. N

antiydli-lysine andN-scatyldewlipe- L- val i ne. According to

anot hey arﬁ’cftﬁér‘j!réf% eggmb%mﬁ sl N-af tpNL'-iso@%mE.d! ng to

anot her “aspect o he "present 1 nvention, there is

provi destillanothes peferrext erobediment, Qs A-acetyhidt- galheani no- (C

-C)al jtri ' [ t hyl ,

eyt Ackaingib pfiofitr B RnleB R R ol 1 1

t he céceadingridangheRispect ¢f¥e presemtrinwehtibmthereds provideda

[y : 1 S C i nt,
Phishs e Riuids RRARE BBt R MRl yBor Pl £
an N-acetyl-L-amino acid of fornmula Q wherein Qis
N-acetyl -L-al ani ne, N acet )(ILE L- argi ni ne,

N-acetyl - L- asparagi ne, Nacetyl- L-aspartic acid,
N-acetyl -L-cysteine, N a%% tam ne,

N-acetyl -Lglutanmi c acid a -L- hi sti di ne,
N-acetyl - L-i sol euci ne, RI— acetyl -L-Ieucine, N Aacetyl -
L-1ysine, N-acetyl -L-net hiFonnuda,

N-acetyl - L- phenyl al am ne, N-acetyl -Lproline,

N-acetyl -L-serine, N-acetyl-L-threonine,
Mhatsin Rlis methyy mttohtraprop; sopropyl; n-bytybe isehutyl,

to the corresponding (R) or (S) isomer of formula lla or 1lb

Y2 - Q NH, -Q
CN ‘_ _CN
R/’\/ R/\/

lla or Ilb

comprising combining, in a solvent, the racemic 3-amino(C3-C;)alkylnitrile of
formula | with an N-acetyl-L-amino acid of formula Q

wherein Q is N-acetyl-L-alanine, N-acetyl-L-arginine, N-acetyl-L-asparagine, N-
acetyl-L-aspartic acid, N-acetyl-L-cysteine, N-acetyl-L-glutamine, N-acetyl-L-
glutamic acid, N-acetyl-L-histidine, N-acetyl-L-isoleucine, N-acetyl-L-leucine, N-
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N-acetyl -L-valine, N acetyl-D al ani ne,
N-acetyl -D-argi nine, Nacetyl-Dasparagi ne,

woRkemsaugdos D- asparti c acid, N-acetyl - D cyst ei nePCT/IB2004/003395

N-acetyl -D-gl utam ne, Nacetyly- D-glutam c acid,
N-acetyl - D-hi stidine, Nacetyl-Disol eucine,
N-acetyl - Dl euci ne, N-acetyl-D-1ysine,

N-acetyl - D-net hi oni ne, N-acetyl - D-phenyl al am ne,

H@@@I—lylysm@f Nfaébtylleamé‘thlaﬁlﬂéy&l:a@e %F_ELJpH@aylalamlne N-acetyl- L-
cet hre ni etyl Nacet'y

Bippoberey DSt oA betbisbning., NrpcRb LDt Blaphandy-Gpetyi-L-
ty?6si66)| NLaBstyliLSvatiak e iaRetyf- Dralarﬂrﬁh-e NJéééﬂ)ﬂ Dtafgimﬁé INLEc&f1-D-

et hanol , nol , i sopraopan
ESEATAaRE1 B HaSPA T BoHAMBRo b Dy Aiey NercfPeghtamine, N-
acﬂ&lelbfgltﬂ@rﬁlc@moﬂﬂ-m Dohistidiee, - Qé“&yﬂ-‘D isQleuging e\ &b §AD-

F@ consi sting of N acetyl-L-al ani ne,
Ugtaet @rac W@ﬁ- Y6 &N-afgty higning, @eﬁ,iv rie-phepudalamine, N-
lacét9MBipRstine N6ty b-derihd/, N- Bé‘et?l@-tth*’e&ﬁﬁé N-aéetYlﬂthrQStopﬁan N-

referred enmbodi ment of process,

ﬁ@%izlgfg}wgin? BINsBRED-valingdp e ﬁ@'n”e'btr"é’?eé?'f‘é'&? mﬂwﬁcted

@bt the gRIURCRPSIstid dfetNmde Atprbpditol Vs8prélfanol) nﬁﬂﬂérﬁlﬂﬁ-butanol
%@Efer,ed enbodl nment of the process, is et

VaeaAR Mbrurgdbredl- of t he i nventi on there is

provi geg p@f@f@p@ﬁﬁod‘ménmw;srbbé& gie rseléct%d i
aIkIn| rile to racemc am no- (C -C ylnitri

e ngioh -3 i—rﬂ'%‘“%%?c@%%ﬁ%%@%ﬁ%w ’FP'?P@“WN‘h

adétﬁlq_uléu@lﬁgﬂma@et@l-L-ﬁrstr@th@rNibéHEtﬂ IL¥dihel s in a range of
from ?bout 30 C to about 200C. Accordi ﬁ t 0 anot her

aspectn Fiotheierefpyeth mBAdimMeRLohthe BrAcesa i isd¥-acetyld-isoleucine.

) al kﬂrﬂarﬁd’chér%référrgﬁ 3mbBHiRRALHL RS BRckES, IPis Pﬁ‘é@é’c&lq_ %llf‘ié’
anot hﬁ]r ect of the invention, there is prow ded a

conpo roreiPER ambadimest efdhe BiRcasHR F&iMl a Ha or

lib aﬁcé’cﬁ&ﬁg |t@3ﬁotﬁ&%é%ect4ﬁ%nﬂv&ﬂlohothéfé% 'Eb%vnd%%ipfﬁ‘océgs for
the inventi r ovi a co(ggoun of formul a

SONETOOIP B 8 ArTinG §CrmE AR e [y FaceRiG-SRyC-(Cx-Cralkyinie
ESapr é?rﬁ{?’bomlﬁlmh@%’ér,s Qfanﬁlﬁéﬂélrﬁéfienﬁfﬂé'm@'] 'aﬁueous ammonia at a

N- ac al ani ne, N-a -L-a
leniseeaie a0t s Bioe! MRmahou 30 aSban 709°6ci .

N-ac eM&or&nQY@ét%tﬂ& asPe@ Rt interlioH! REr&A®mic amino(Cs-
N-acet utam c acid, Nacetyl- L-histidine,

ﬁi’)éﬁ‘é"l”ﬁ'i”e is W@@@P%anwtﬂ@et yl - L- 1 euci ne,
N- acepytording Y6 amtstherspe&tiof ke ifPrtioRthBR: is provided a

composition enriched in the compound of formula lla or Ilb as described above.
According to another aspect of the invention, there is provided a compound
of formula 1

NH2 IQ
)\/CN
R

wherein R is methyl, ethyl, n-propyl, isopropyl, n-butyl, or isobutyl and Q is
N-acetyl-L-alanine, N-acetyl-L-arginine, N-acetyl-L-asparagine, N-acetyl-L-aspartic
acid, N-acetyl-L-cysteine, N-acetyl-L-glutamine, N-acetyl-L-glutamic acid, N-acetyl-
L-histidine, N-acetyl-L-isoleucine, N-acetyl-L-leucine, N-acetyl-L-lysine, N-acetyl-L-
methionine, N-acetyl-L-phenylalamine, N-acetyl-L-proline, N-acetyl-L-serine, N-
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N-acetyl - L- phenyl al am ne, N acetyl-L-proline,
N-acetyl -L-serine, N5- acetyl-L-threonine,

woORems@ugdo7 L- t r ypt ophan, N-acetyl -L-tyrosi ne, PCT/IB2004/003395

N-acetyl -L-val i ne, Nacetyl- I al ani ne,

N-acetyl -D-argi nine, N acetyl-D asparagi ne,
N-acetyl -D-aspartic acid, Nacetyl-D cysteine,
N-acetyl -D- gl utam ne, N-acetyl-Dglutam c acid,

Dcatget Wreorﬁé‘“l\ﬁéd:éiyllletrydibpﬂ%ﬁt MlacByl-B®Yresifé Ne-acetyl-L-valine, N-
N-acetyl -D-1ysi ne, N-acet

gc%t@?[h ”]’?e uc'egy Dr-3ioinisne, bADsRIAgEagIne, N-agétyl D-aspartic

E"Ciacm‘%b PDRyySleiriae N- htaPnﬁ?e?'N sestyMRgRtaMic acid, N-acetyl-
ﬁ onfy e yﬁll_ea et Wy yIBg Ic acid, N-acety

@s-iSﬁl@ cige: N@&%‘é’r'ﬁ‘r"i% NreetyhRslysige pl-acetyl-
Umam.oﬁmm élfetﬁ-lllpbr%f@lélefhfﬁhél NLaB&§i- Digﬁolﬁ@nM%btyﬂﬂaéerme N-

convertin
ar:%ty'rlﬂ%erﬁ?mee OV SPRVFRIP BN, B-seRidD-prowine, or N-acetyl-D-
QQ][ﬁéOSItI on)enriched in the correspondl ng (R) or (9
i SO gnricheg conposition is one that contains a

hi gheﬁ-hﬁfﬁﬁﬁ‘d ERFONINgr 23 PHploYed Beretpihag s canventienal maaning, ie.,

euRertinge: BE&AIC-3-arhing alkgmutma of oRAGa ¢ P pRLEe. a
gener al | X‘”ﬁ’é’ont ains a higher pr oport| on of a desired

PRPRRY Fhed indhe eorresRandind,Re oy ($)dsompery Anreprichad

cOMBORIoR: is Bnd that Etad 2 higher AiundaietbrpRogRBfonQrbREW se
i ndi cated, the am no-carbon bonds have their

slereqsoRsg Ve dee Sther cbiisemh eaichae spmpRRiiontgsnerlly Apntains a
highbOsropbriorPEraV @ sirb@ s&tdohiopttr '(llé BR eAdhtiATFAERAV: BARE
repr esent s the racemate. A thickened am no-carbon
ReFE@es in fornula Na (see below), is above the plane

Df t heh Padsrmufastis&if darfy uﬂéﬁs&ﬁﬁ’erﬂﬁﬂeﬂﬁ’dn&ﬁé@oﬁe BR1b-caBon
ormula lib, is belowthe pl ane of page. Those

QR"‘ § hayeitheif arisregogniged Ftef@&aﬁwab@ﬁwe%t Foriexamplen i formula

s udvelthe bfaiiRtline |laRfino-caiBoABENd rdprétRRR e ré’ce‘f’r?été Rahikkened
The salt forned between the optically acti

RMNCa33Perypenda ag i fRemdlaillg, (seg b%l%) i @thvéfp ﬂ@fh@lane of the page. A
(58 heRll R B RS AffHo-QlrbdorldShs i BFrf@h ABIBheRiv hEPlane of the
b-am no al kylnitrile substrate has the fornula a or
PR#F-NH Q Na Nb wherein Q R, and the am no-carbon

bonds TRassKRYEn tHeart A RbASly GbMRRiaAPPYEhe BYfbol * in formulas I,
Eartlcul ar salt formed depends, of course, "on the

f8re dedenetes pypalipairne

The salt formed between the optically active N-acetyl-alpha amino acid, Q,

and either the (R)-stereoisomer or the (S)-stereoisomer of the B-amino alkylnitrile
substrate has the formula Ila or lIb

NH2 IQ NH2 'Q
)\/CN . _CN
R R™
lla b

wherein Q, R, and the amino-carbon bonds each have the meaning given above.
The particular salt formed depends, of course, on the stereochemistry of the
particular N-acetyl-alpha amino acid used to resolve the B-amino alkylnitrile. If the
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particul ar N-acetyl-al pha am no acid used to resolve
the b-amno alkylnitrile. f the-6- desired

webkars@ad®oner is contained in the salt, the saPCT/IB2004/003395

general |y precipitates and cgn be isolated, for
exanple by filtration. Q can then be displaced to
yield the desired optically active b-am no
alkylnitrile. If, on the other hand, the desired

'd§§%F@%fstér%o@@ﬁbﬁis%ﬂtdlr\'édt|H%é@lthﬁ{e s'alt@@ﬁérell& Bl%clﬁﬂéfég fand can
I'i quor can be concentr at ed desired

dptisatated. Jorpemple by Blifatien. a@ [ ﬁwlanhq c&splawéi tpYigichihgdgsired
%Sﬂc,%'ilyﬂaeﬁlé g-BRincoatkyiG@ild. Vir, RAtthe 6thbr R&RE He ddsRBa1RM S

acid defined herein as may be used to resol ve
ICQ'&*@WPQ ibthgrinetberiagr. dhe mpthes ligor car be spRgANKatedtayield the

HRSRIY &ptu@al%dﬂ@e Bldfﬁfhdi‘bﬁ(plhltr@e' S react ed with (also
referred to herein as ed") acet yl

al phaTQm'WGnE’ﬁ aefgfr@ﬂ%t@éﬁe&caﬂba@typm asctheamhﬁamwe acids,
@eﬁrﬁe%ﬁmaﬁla@m ORdy 5alidal BeEdofR Bdéhie slémfn%rdwrﬁmm ARE

b, in excell'ent enantiomeric purity and overal
)V?"El“lf I h@éﬁ%@“&'lc B-amio ayinitele is Eﬁaﬁ{ﬂda\""ma(a@l@ rBfefrﬁﬁttO herein

berf@dedy 85 NRAdeh) @fhalap@Mb BSd sheedissmérth ‘F&npelﬂfé‘r Bfthe
alkylnitrile stereoi soner dissolved in the nother

Icpgesnending opEcaliy sichvegsalis of Epmylgrita-andsli; inexpefien enantigreeric
?ﬁht?/ anH rb@en%ﬁ'ytel& AR feRefad, Qh@&ﬁ%f f&r%ul@ Né"@Ph@trﬁY is formed
ration, and Q can be di splaced
é%almtéthobﬁwearfheyremm%meﬁ ﬁ'bylalFfll%/ ﬁ%/frqq*sqn@r digsolvgd in the

hnQtibesr. eme de’snﬁ'—ﬁj éi@ﬁa’ofs%%ek RBQUBPaired i oY MG dat Bh®e
not her | i quor ther [iquor can be concentrated

isolajedifer q’ﬁ@P&@f ?'E@t'%‘pﬁﬂ‘éﬁl ¢ hecdisiacss-ta yiekbthe desired
%bﬁéﬁll?b&ﬁ\)el [ﬁam%éll%ﬂﬁfnﬁé’ If tomhé‘rgﬁgﬁﬁar{d HePfesiad idonfet lis

be exiracted a suit (1 mm scible) extractin
sentaigad in W@rm@k%rriﬂuér @%@PV@MQH@&W% Qe ﬁo'ﬂféﬁntrﬁtﬁdl tp bf@ d the

B@éngd o@@éﬁlytéb%{)e BORMGRO bIk§IhREle bY ﬁ(‘:!r?éwrtﬁé 'n‘itgh&fllguérh?an first

| 'ow boi | 3/3 sol vent. A specific exenpla i ment
be exdiacted aﬁtsuaﬁbleélnm'%bl@beﬁrqghr&%ﬁger&s}‘OEj@mnl@é@olvent

4 ﬂQQH? a I B6BhY ?&n{\"aﬁg o cRbéMBtdShHERBoRTING rbﬂ‘ the low boiling

‘reso

ving agenht and an al cohol, for exanpl e ethanol,
salvedpl oyed as the sol vent for the crystallization of

the bAaéBeemc %B(&%b@bl Erhb&ieN R e88 Wv¥RddMRIEesSBd profess as

anot her ‘speci fic enbodi nent, the I nventors determ ned
drsaribed @bavﬁa\v@emlﬁéé\ﬂﬁp@twaeb% ugeekap the rpvaiyiag aggnkpng an
%%H&Fﬁb%ﬁlé'éﬂ%nfof %%Blgyécﬁéseme%o%ﬁttfw fhe distdBkation of the

N-acetylamno acid Mor e speC| i cal

B-awige @tkylnﬁ@BTLnN gestylyabinptasalh nesother g@e@‘g‘e@mbcﬂtﬂm@w\fé@
*ﬂ?@g@%&ﬁ?&é@ﬁﬁlﬁ&d e tealol@bRcE@irk i) BXudd W Drdidre (R)-3-
ammopentanltrlle from the racemic mixture, using N-acetylamino acids. More
specifically, L-N-acetylvaline is used as a resolving agent followed by free-basing
the valinate salt using known art procedures.
DETAILED DESCRIPTION OF THE INVENTION

It has been discovered that the resolution of a racemic 3-amino alkylnitrile
by treatment with L-N-acetyl amino acids can provide a high yielding resolution
reaction with very high selectivity. In addition, it has been discovered that this
approach provides a low cost/high efficiency procedure for synthesizing a

compound of interest such as R-3-aminopentanenitrile. Certain processes for the
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DETAI LED DESCRI PTI ON OF THE I NVENTION t has been

di scovered that the resolution of a racem c 3-am no

am ROT/AB10d§003395
can provide a high yielding pesolution reaction with

very high selectivity. n addition, it has been

di scovered that this approach provides a | ow cost/high
efficiency procedure for synthesizing a conpound of

inftinefRElre S EHticARy Sttide ROARIAL %W(S/F?iﬁﬁl@!s tFd ﬂ)r%wdgg 213 ?urfher features

processes for the-7- manufacture of optical Iy active
19 Eaei im¢enEPR oNeh Atey dassgbeg Relow a0d incthe %P‘PFHF"?THQ rsechent-ur es

of t heyisany ﬂn@fér@@%r@&@m%ﬁ%l{y%ﬁﬂ% %r@&%rl el Bfntheses

eXﬁ rimental section starfing nmaterials_are

regrdy aRPaserite amskiled ingivisiak rSeq, frrisxampla Paykasisef| -
aeetymﬁinbxécm@pm&@mau tRJ. A KeHeh® Bocnivas, d8akeseSee, for
exanpl e Synthesis of Nacetyl Ami no acids, Marshall,
J.J. AM Chem Soc. 1956, 78, 4636. SCHEME 1 .CN NH OH
12 bar/ 150 C (R/'S isonmersgcReEmME #r D NH Q al cohol
solvent or a NH Q Nb n the above, R and Q are as
previ ously defined. Schene 1, as depicted above,
provides the preparation of the grijral (R or (9

3-apino al kanyni thJt@eHN- acetyl - al pha-am noacid salt of
fmma/ Mo—startiPy from an appr ok at e
al kyl - 2-eneni t r|12ebﬁqj156@' nmul al kyl - 2- ene

nitrile of fornu isre ted W|th aqueous

ammoni um hydr oxi de, pr ef er abl R/@isomeps)essur e of

appr@xi mately bar and a terrper?ture of approximately

150 C to provide the racem c 3-am no al kyl of fornmula
The chiral 3-amno alkylnitrile N acetyl-al phaam no

acmﬁ alt of formula a or Iib is then prepared by

5 e -
CN -
R alcohol solvent /'\/CN

(R/S isomers) R or

I lla

NH, .Q
R A_-CN

b

In the above, R and Q are as previously defined.

Scheme 1, as depicted above, provides the preparation of the chiral (R) or
(8) 3-amino alkylnitrile N-acetyl-alpha-aminoacid salt of formula lla or lib starting
from an appropriate alkyl-2-enenitrile of formula Ill. The alkyl-2-ene nitrile of
formula 1ll is reacted with aqueous ammonium hydroxide, preferably at a pressure
of approximately 12 bar and a temperature of approximately 150°C to provide the
racemic 3-amino alkyl of formula I. The chiral 3-amino alkylnitrile N-acetyl-alpha-
amino acid salt of formula lla or b is then prepared by reacting the racemic 3-
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amno alkylnitrile of fornula with an appropriate
chiral N-acetyl-al pha-amno acid Q preferably, in an

waloewsladdoc or aqueous/ al coholi ¢ sol vent, at a PCT/IB2004/003395

tenperature of about -20 t algout 120 C. The salt
formation is nost preferably conducted using

et hanol /water as the solvent m xture and in a range of
about 0.5 to about 1.1 noles of formula Q per nole of

Biniie ARyIAItHY bhfotrhilk @ with ah @pptdpRate d%hﬁu -2a6tyi- aPhéramr{beacid Q
carried out at t nperatures rangi n from abou room

PesiraPl irah 3lerholie f 2@ipous/atepbolicsoienh @t p depperaire sl gpout
C20°1tb @Bol@ui20as. a tenperature ranging from about 65C to
about The reaction is continued until a solution

i s obtl Bﬁﬁéﬂ‘l forpgion s pest eraferaplycondided using phaapldvatarnrp the

tsbl@eﬂ&ﬁMu@@'ah@ PrEeFanyé of él%u’ﬂb@'to dbelt £X ﬁ’rﬁ'ﬁl’é@oftfbfrmula Q per
it separates fromthe nother |iquor as

filt ion i
' rfgf% 9m'f6>ra'b\g}mgkﬁa5f puRyla h The reactiop mavike ‘F&H“%‘h%Ut at

wﬁmﬁtu&émﬁgmgwohh@odmrlwoﬁﬁemaeﬁét@.% tb QBBUIBOL. bﬂﬂa”f'eﬁ@tlon is
%%@BI”I'G st er eoi soner. preferred nethod fo

egrisdeewt gt 2 asfm%eratﬁfen@nammom alpqut §5°C to about 80°C.
N‘hé@@df bﬁllispé‘tﬂmn@é'ﬂ @fﬂll aebMtieistobdindd e Infixtdfe i8%theh cooled,
ys reacti ng equi val ents of an appropriate
@ﬁ?@&anﬂﬁf&%@% aqoarﬁ; 'Sdﬁ?lﬁt?da@r gxample by diifationyifiil separates
%m thalnehesr 1Rliot ethe age rar%y%vépmraﬁbrﬂk K)’érﬁélhé inl e hidther
ueous, ethanol. Mire particul ar e racenic

{gq iBadheaRYEAPEFPY Enedining Bramigo ?ﬁ‘ykﬂﬂﬂléétqrﬁao'?%erchl ral

N-ac erre@r@B%élﬁd)d]fér gféparu% ihe chHEREMirRt AN -acetyl-
reaction mxture is then

proximately 65
ﬁE’Q?é’(ﬂ“‘%\‘? aF'@isﬁlﬁf?f @HW'@ I3 o JRsHERIsIeadingtd- Hrayivalents of an

apprapnsd. chTélW-é@ét%ltéIMé -Efhidb YR éfsrorhlmoqmm £0 ebQivalents of
appr oxi mat el mai nt ai ned hi s terrperature

fhsy ragemicnt- ﬁ'?}mocﬁdkyfmtr'lﬂ 'Rad egousm'aanoéaMpr%werwm ghejrgcemic

BhpRind HikyRile GPRIr@diatiGs Sddcang tﬁé'@nu%h N[aﬂetﬁalpha—ammo acid Q in
am no-al kylnitrile-N-acetyl -al pha-am noaci d salt of

paveRusSthanghalapPradMael GSite @ , Thegegetioaraixie iiben heated
@@l‘elﬂﬁﬁ tiesl ahoriddehbad sshition T8 Sbtfalnlebr ghe riddiibn RexteRY ik efapd

in heremalmn(]:; st er oi soner , the filtrate is
E9RI8¢ FeRpRreximgle mﬁa@sandéaemf@m?é @t thig teamr%eretf%anwamam of

@emutegdm@@é@uér@mimem #8n mm]e%sb%u@d mamﬂe Chibd 3-
recy cIe hrough the resaql ution proce ure.

ém'ﬂf’a@ hﬂ“'frF\%No%% w-@tv 3ra8hieRAckbyall of fermulah v%\e,ch has precipitated,

ﬁfgtécﬁé&ﬂcéll‘écf‘éﬁ b§RRABAL TRE filtrate \ift BE RnribM& ih Stﬁlé'ﬁ%rmammg
ti onal an internediate extracti on step. Those

§ risQERen df "Pﬂé"t@t@t is\gnrichaddp dhe yndesiedispaes l&mbettrﬁaged as
BEQSBEY BBoVStoT8EShiRL kné steroisomer and then recycled through the
resolution procedure. If it contains the c%esired stereoisomer, it can be concentrated
as by evaporation to recover the isomer, optionally with an intermediate extraction
step.

Those skilled in the art will readily appreciate that this procedure is generally
applicable to any of the B-amino alkylnitriles useful in this invention, realizing that
adjustments to the solvent (or solvent system if a mixture is used), temperature and
particular chiral N-acetyl amino acid may be required to optimize yield.

As previously noted, to maximize atom utilization the invention provides a

process to racemize the undesired isomer as shown in Scheme 2. The chiral 3~
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applicable to any of the b-amno alkylnitriles useful
in this invention, realizing that adjustnents to the

weabos@matosf or sol vent systemif a mxture i s used)/B2004/003395

tenperature and particular cly.ral Nacetyl am no acid
may be required to optimze yield. As previously
noted, to maximze atomutilization the invention
provi des a process to racemn ze the undesired isonmer as

e C'f(%ﬁl’@ﬁﬂiﬂleas r@&ﬁamtl’f é’cLue%us mnfIRUM hidrofde at about 12

)alk nitrile is reacted agqueous anmoni um
tRE R %@l@@t%&ﬁ Cip1 %%P fgga agrmcb% 228 Rpur (dhe igaction
HRidord Bthéh BRickAFated indvdclo 2Ad h’%ﬂ"e§ult1ﬂ3‘&uﬁ§@§de‘n%‘3 -amino(Cs-

mxture IS then concentrated in vacuo and t

CeliMNiRle cankeluptherdrriated by yppgredistifatips kyI n| trile
can be further isol ated bgcMemeupn di stillation. SCHEME
2 NHNH OH 12 bar/150 C (Ror St1soner) (R'S isoners)
The resulting racem c m xture can then be resol ved
accordi ng toNkpown procedures disclosed ei n, that
is, the racemc mxture cagyes reacted witht an
N-acetyl am aci dcglef | ned—herern as Qt produ&g t he
enant i onegi cal enri ched s34 &fcfor a Fib in
accor danc V\A%AI% th? condi tions escrl ed above in
Schene 1. ?%%A PBS Exanpl e . Synt hesi (Rt isomers)
N-acetyl -L-valine. L-Valine (200 g, 1.7 mol eq) is

di ssol ved in water (500 mrm% foll owed by the addition
dhe xgsuiingIesgmicTuiXive camtée R regolvedacgardingdo koown procedures

;
d@clo@é‘@ﬂg@’n gﬁbﬁ nsf‘ﬁ%' il %%g%éﬁb@% Idsvﬂg1 dé(ﬁﬁ d\}\%’ey,ammo
laé'épﬂeﬁged h@retneaﬁa@rt@pmdéccathe@nsmlom@mailwe@rmﬁyd isali ef fermula lla

\%ﬁ?ﬁi} Wo?datn%é Oith 8hstaitloRS Hedd (i%ea SR&RH lﬁqscgbﬁ\ U, rre

eepi ng the tenperature (acetic anhydr
32 m; 30% NaCOH 6 x 34 nlL). After all the addltlons
are conpl eted, the m xturgspstgrred for an
addi tional two hours at O drochloric acid (32%
380 L) is addexanplel.Syathesie opN-anstyivk-galine.| e keepi ng

the t EW@@;( a1t 7 Rfol ?c-]'m? dfsESit fn%té (gbéh g?ollgwed by the
granul at e ours I'ter an

gaglition of NaOH (30%, 170 mL) The mixture is cooled to 0°-5°C followed by the
addition of acetic anhydride (32 ml, 1.4 eq.). Sodium hydroxide (30%, 34 mL) is
added while keeping the temperature at 0°-5°C. Acetic anhydride and 30% NaOH
alternate additions are repeated six time while keeping the temperature (acetic
anhydride, 6 x 32 mL; 30% NaOH 6 x 34 mL). After all the additions are completed,

the mixture is stirred for an additional two hours at 0°C. Hydrochloric acid (32%,

380 mL) is added to lower the pH below 3 while keeping the temperature at 0°C.
The resulting slurry is granulated for 12 hours, filter and the cake washed with HCI
(0.1 N, 100 mL). The wet N-acetyl-L-valine was dried to produce 233 g (86% yield).

Example Il. Resolution of 3-aminopentanenitrile with N-acetyl-L-valine.
N-acetyl-L-valine (145.4 g, 0.91 mol eq) is combined with ethanol (1425 mL) and
water (75 mL) in a vessel equipped with agitation and condenser. The mixture is
heated to 65°-70°C followed by the addition (with a syringe) of racemic 3-
aminopentanenitrile. The mixture is heated at reflux until a complete solution is
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(0.1 N 100 nL). The wet N-acetyl-L-valine was dried to
produce 233 g (86% yield). Exanple Il. Resol ution of

wa@-2e05i0aepent anenitrile with Nacetyl -L-val i ne. PCT/IB2004/003395

N-acetyl -L-valine (145.4 g, §91 nol eq) is conbined
with ethanol (1425 nlL) and water (75 nL) in a vessel

equi pped with agitation and condenser. The m xture is
heated to 65-70C followed by the addition (with a

%bfdlr\%e)l'hgtm{tar“quké}oléd t &%ﬂé&&ﬂ}h&fté+geraﬂﬁ§ ora m|n|mum

m xture 1S heated efl ux until
io§ 3@ Mminwes. af hemixtarads eqolad tod)°Canddhe é@lt lﬁ@scmeatbnﬁktratlon

held at this tenperature for a m ninum of 30 m nutes.
The m xture is cooled to OC and the salt is isolated
by filtrBxample |E-x|8?§9|!éti¢ﬂ pf 3_EYaeRentanenjrile with N-acetyl-L-
3-am nopentanenitrile w tlgore% fley| - Li sol euci ne.

N-acetyl -L-i sol euci ne 5%157 , 0.91 nol eq) is comnbined
wi th &-aeatdil- '§Q|§QCIH¢_§1 réd Ovdtrael 6(Q'7 & ¢Ambingdhwith otbgrel|(250

LY i2R8 Skt (t7§ R '.ﬁ é\t, s%’él @algp t he t.orT BRd gaaﬂe%&, TTRe

heated to 65-70 Itron of racemc

Rixtyre iR Hgaieddn 6A ?Q |Q fellowwbbwﬁhﬁtaqld@on 9f rasamiaB-at

L T
S, AT o3l f0uh3 OB 7L s Lgcr
obtainedail Ae Mirieris sepled RS, anw’f@ldwtﬂhlart@np@ramm@ rpigimum
%%@Hﬁndt@@ P Fnidte 'usaéo%%d% o c'aga%é o4 &ZlQFé’d)rygﬁﬂltPﬁt\/n (70%

based 1 n a maxi mum of 50% and oee
Rgtcbbasegtin grmaimpndf §iforandB% &ner)-tri | e.
R-3-am nopentanenitrile (197 g, 2.1 nol eq) is

conmbi ned with ammonia 30% water_solution (930 nm, 14.7
mol eq. ) i Bxample Waiasepization of R-graminppenianenitdle he

m Xt t : ' k 0
T LSS EVIA Bl (67 ol RS bt o

wajer sebitipg (¥Bnventd ametiew a8 suijalie arassurs raieryesss ag) the
Wt@i%qs 'Fﬁleate&'ﬁ& 1 §<?°'¢d RstBF & AYGS ti’\ec‘mgétér(i éé &&bﬁ’?di&ﬂ:eéné{ﬁ%u Yop

purification to obta e racemc

ﬁpmpl@iteere\cemayorelwe ngigseds coneantrabwy lmiﬁr rRe@UM EdanmpHg, 88
\'5) td- B@@ aghd gru‘aE pl?b @ ig %%%nédau e Uhddufn for fl]lrther purification to

N-acet L-val i ne am nopentaneni tri
Rbigiet %ﬂgw th%\racra@lcsralxtw P60 yipld, 95BdAGipvEal SAISO0Me R/S).
di chl oronethane (713 nL). To the mxture is added a

sodi um hydr oxi de aqueous_solution (98 nL, 30%w w) and
the niExamule ¥ Fraedinsing ob3-agtinopantanenitrile Nragetyldwwaline salt.

nahed iHART A RARN SCchilL Aok <hl (RRRD S ChiGENS R e
tishlogergethaee (Zypanls). e thegoixiire isdadded memdiunahydioxidel aqueous
solution (98 mL, 30% w/w) and the mixture stirred at 20°-25°C for 1 hour. The lower
organic phase is separated and the upper aqueous phase washed with additional
dichloromethane (2 x 180 mL). The organic layers are combined, concentrated and
the optically active 3-aminopentanenitrile isolated by distillation (80% vyield, 99.8%
ee)

Example VI. Preparation of 3-Amino-pentanenitrile L-Acetyl-L-valine salt
A 3 | flask equipped with mechanical stirrer, thermometer, dropping funnel, oil
bath, was charged with N-acetyl-L-valine (145.4 g), denaturated ethanol (denatured
with about 5% methanol and 3% cyclohexane) (1425 ml) and water (75 ml). The
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the optically active 3-am nopentanenitrile isolated by
distillation (80%yield, 99.8%ee) Exanple VI.

weénepanandr on of 3- Am no-pentanenitrile PCT/IB2004/003395

L-Acetyl -L-valine salt A 3 fiask equi pped with
mechani cal stirrer, thernonmeter, dropping funnel, oil
bat h, was charged with N-acetyl-L-valine (145.4 q),
denat urated ethanol (denatured w th about 5% net hanol

ﬁﬂﬂu%%%a@ﬁ?@@?étwﬁﬁd‘t%%Sﬁ&C%@ﬁ@é B8f 3 @mdﬁk}ltanemtrlle were

Hgﬁll m xture was heated under stirring t
&g

&5 oThg sutign Yas heped tarsllHx {aboptk7Bve) entAea@wmmm@omplete

sRhHEIQBNWAS v&ﬁ@ﬁ@ﬁslé\ﬂy "cSéléél% 620 l;htlwgy':%(?t)ndla‘F‘é’dnlmg the mixture
obtaining a conplete clear solution that was

YRS RFF F%%P"a%dleﬂéﬁomﬁrlﬁﬁwucﬁ%@ml@rmwr}e@ItrﬂlﬁeL acotyhL-

mallﬁelﬁaﬂ ana StirfREASN°QWdrn I'ﬁ)@ﬁ”ﬁ'h@'tlﬂéli ﬁst@?%ﬁdrP\%:% ﬂﬁeﬁ 'é{)&ed to
m no- pentanenitrile -L- é -Lval i ne sal

v PYRI® Reriog of £hpiys and ﬁfﬁ[ﬁd at'ﬁh forg haurss J@Eé’h@i’r@ﬁ spt yvas
hl&ﬁ‘@d éﬁ@wa%éd%lﬁﬁ 23X(75$1'il o@e@u@ﬁbl%@&pt@al%fysof%ﬂadwet product

rred hours. The obtai ned

W@F 188154?1(%131 W&é’ﬁ% éa'ﬁ}/"?% charged/ip ax | figsk aith éf?@pafdme"pment
Qﬁ& BO& I Biddnkiirstéd biﬁ@ndl’%er@ BEEC Wh@@%p%ﬁs@r( %é\?ﬁeatea_ Rreflux,

salt was char in a flask with standard

éfatﬁdpfﬁéhh%?a resty ?%Wp%ﬁtumtbiarat:%qﬂe%ior%@vermod of 2

ad@lgd AffERg nﬁ:}rlé ﬁ&% bpﬁlrr\n@SatWﬁttl'%joﬂtélné&ééIWas fﬁtbkédé?fé washed
for 1 hour nperature and then cooled to RT

wiee %1 ?Peml efdﬂeaﬁtuzﬂt%%thgnol AFhedirogcas dHesLAt00e obtammg
$18 B"g'cﬂI 8- é‘ﬁlncgp-@nténaﬁltr%ILaééég@-L%hﬁe M?tswhité Er%tgmnélgald (optical

at ur at ed et hanol
Bﬁ‘rﬁ)ﬁclﬁ,gtsmyﬁldl aefef thegraticalbt ai ni ng 8,3 g of

3 am nopentanenltrl |l e -L-acetyl-L-valine salt, white
stalline solid (optical purity: 99,8% R yield: 60%
of rawpleYHl d%rP?araE?amS BeAino-pentapaniffile dnAeetyl-L-valine salt

3 Am A@‘lﬂl@@ﬁ e fsiediviithendchAaREMirrbr, WtlrmBReRR dropbirky funnel oil
| stirrer, therrmrre

sk e ped with nechani ca
B S NoAGebb VAN 200 Bt gt ettt pthanol <denatured
Wit 88dut I594-medbh&l&int %%%Qltﬁlbxzﬂ%@ @Om@ﬁl?gn@WQ@PPIlOO ml).

denatured w th about 5% net hanol and 3% cycl ohexane

B s egied Ungerestimngde S 7P C #he emingpantaresitile 4208t 9)
was Qdﬂde%t\MfH' A 8®mirP The sdiRidn ﬁ%%h@a‘té’dﬂor}@ﬂlﬁ&ﬁ?&ﬁ R5ecE) ni

was added wi t hi tion vvas

&aa*n@s & @MRigte gleay saiion whichayas then plowlytagpledrie 65°C. Always
GrRIER bRy EHeaRktUROAR s&cWRlith Qo%%nésﬁ@*@méh&\i}géu&@%ﬁﬁo-

to 65C Al ways under stirring t m Xt ure

REtanenitia- Ld@c&gﬂ -bvaliner sadtandystitied at 60°C for 1 hour. The thick
SsPEhAISPRAS BHRA @IoWIy éd%ﬂedtto @9% »sberla afaﬂbu 8e3 $Alrs aRBYtirred at
23(§°|Crf{)re 9 8 I?cgurg ?overnlght) The glﬂjsrpenswn was hence cooled to 5° C and stirred
3 hours. The precipitate salt was filtered and washed with denaturated ethanol (3 X
100 ml) and dried in an vacuum try-drier at 40° C/10 mbar until constant weight,
obtaining 3-amino-pentanenitrile-L- acetyl-L-valine salt (228.7 g), white crystalline

solid (yield 84.8%) having optical purity 97.7%.

Example VIIl. Preparation of 3-Amino-pentanenitrile L-acetyl-L-isoleucine salt
A 250 ml flask equipped with mechanical stirrer, thermometer, dropping
funnel, oil bath, was charged with 3-aminopentanenitrile (5 g),N-acetyl-L-isoleucine
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suspensi on was then slowy cooled to 20C over a period
of 3 hours and stirred at 20 C for hours (overnight).

wOoheosadepPensi on was hence cooled to 5 C and st PCTABR084/003395

hours. The precipitate salt yas filtered and washed
with denaturated ethanol (3 X100 m) and dried in an
vacuumtry-drier at 40 ¢/ 10 nbar until constant

wei ght, obtaining 3- am no- pentanenitril e-L-

5 o et PP Bt M B b
@(dﬂl?ﬂXéne)l I ml)PrTéigéprtlermwa@heated\tn neﬂumrﬁl glpteiningrd ¢anplete
lcfe%ﬁ@élé(ttonlwﬂlég*v%bﬂglow doofRd4o8s e, l\l\n@?é‘uﬁd@r‘%@@ﬁﬂ

mechani cal stirrer,” thernoneter oppi ng
ohixtuieavas sereled wilaseyael dmstemreerwmlmm@hedaﬁ@mlm¢p¢réam®ltrlle-

SRRk UF 19120 by, 30008 g v
et B9ee plaviinieddh d)e Obtringd)salt wes filerediend waghed Wighetbanol.
me EfduHﬁNMriejd Bb@ SBtQing f&%é?@@aﬁ%ﬁﬁﬁe ioAéé I‘P_n

was t hen coo ways un

fojaueina gakt (/e3 & w(nm érywa&mg selisic(aptidat puriy ﬁé% R; yield: 112% of

@dé&%ﬁ%&@ﬁ'erl cally enriched
-am no-pentanenitrile-Lacetyl - L-isoleucine salt and

st i r r dbje gbtagwd FelEwRe charged inra 25hal flask with standarsseaiproent and

?&%’WGI: %@ l%ﬁ) dn%' (?m glre% eﬁjﬁeg Iﬁgﬁ g{l’ép%?ﬂ&q w?%h&at\é@?o reflux, stirred
drildwunat rsthe tempaiatire gnd theri alnwl}oml@hf@rﬁOfG iThe obtained salt was
leTré‘f 5@&' {Naéﬂeﬁ%ﬁ%é’(ﬂg e?@ék/etéﬁe %’hg)p’rod’l\}%&\g% GhetSitdobe ne

optical purit el'd
Ph@tﬁmél?r aminp- pent?@eotrtl%fl-né@etﬂlabbumsaJI*(ér@dwhlte erysigline solid

tt%é}l?%ht}/‘é@éﬂ?"{oﬁim?yd;gg gquf]Iﬂe susapgﬁsirrg:]ha/!aseagglt ed to

reflux stirred for 1 hour at reflux tenperature and

e Shof 954 Sy ARl BBy ey, e
glsglgwgs pEbesh publicationsm t@elogmtmetmsmge hereby lncorporated by

| | [t (5.2
TR TRAR BBl Bk pudER | Cal “bur ty: 98, 95 R
yi el dit will beepperentie doseiskiiled in thk addiggtoatioushingdifications and
mtlbﬁélﬁéﬁ)ﬂe @E'lrpﬂ‘)% p?é%n't ﬁl@{eﬁt%%lﬁ{oﬁ ﬁ%fa?ﬁngnrfl i e'dpe or

di scl osures o t hese i cati ons eties
apidt ofdhex lpyentiono rQib%ra&rel@Dduyemtebéﬂenm@nhm villthie apparent to those

SRR iR dhd ?i’f'fr ﬁ’]rco% her%%rﬁ’ 815@\3 spEcM\@a’tlEn gﬁd %ﬁ?é&;?{ tg%i’nventlon

t hose ski e art that var
diseloged hereino rhtss mmd tihaidle sweonfhetlcp"r mdaevtammeeem caonsidered

e E?&Hﬁla@% Witﬂ% tFJe%on%n&%&H?oﬁﬁe invention being indicated by

the following claims.
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spirit of the invention. O her enbodi ments of the
invention will be apparent to those skilled in the art

wonwmoaensi derati on of the specification and prPatTiBme4/003395

of the invention disclosed hgrein. t is intended that

t he specification and exanpl €s be consi dered as

exenplary only, with a true scope and spirit of the

i nvention being indicated by the follow ng clains.-13-
i.jred is: . A conmpound of formula Na or lib

&gh%ﬂs ﬁalgrle\%%fel n Ris nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, or |sobutyl and Qis

acet tyl - L-argi ni ne,

I\I- ace +'*p°g]b§§?gb%wg-lﬁal\§%etyl L-aspartic acid,

N-acetyl -L-cysteine, N acetyl-L-glutam ne,

N- aggt I-b—gl utam c acid, N-acetyl- L-histidine,

N-acpt’yl™- C-i sol euci ne, N-acetyl-L-| eucNﬁb,'Q
I\I-gg@pd/—kchysi ne, N-acetyl-Lmethionin CN
N-eCe L -L-phenyl al am ne, N-acetyl - LRproMne,

N-acetyl -L-serine, Nacetyl- L-threonine,

N-acetlil - L-trypt ophan, N &etyl-L- tyrosi A,

N-acetyl -L-valine, Nacetyl- D-al anine,

N-acetyl -D-argi ni ne, N-acetyl-D aspara

N ac ewghere_m Ropaathvt, ety on- pnqpmle@tbgnopﬂ B tyémé,ﬁobutyl and Q is

e g D

cide blra}aetyDL+cyat@m¢eN aqetyd:btgwtarmeygraq:étyl heghétamig acid, N-acetyl-

ﬁ\{lﬂ?ﬁom él%tyl L-l?&@lﬁéﬁlne R-B &%ﬂsﬂ L_Lame, rNaacetyl L -lysine, N-acetyl-L-
acet pro ine, N acet D-seri ne, Ell

anthlpelom Nracety- Ia-eb@rwlalwmeyma@gtygh-prolme N acetyl-L-serine, N-
én‘%ﬁﬂ’ abhibd, rnPébé%ﬁ L- ﬁ’\}pft%r?a‘?\eN \A%ncegf al ti/r‘&@me 2N-a-EQf§II L—valme N-

oun accord i s sel

fauc@fm Piedaniteo Do '§|19|lﬂ11@9 NaWA&@war@glm ah’r?ﬁ%t)" D-aspartlc
Iél'c?ic thé’éenycl\eﬁ/ége%@ﬂié%T@‘ﬁe Wilanhing Sr\%@é{%;l [P‘@lut ﬁ%tdﬁl N-acetyl-

éucli n e and N ace
ﬂwblshcbn@d‘hﬁ@etﬂdl-motﬁura@et N-asEhl- ﬁrleumﬂ\éawtxbf?-b'sme N- acetyl-

CRL

B-REdfiflind |- géétﬁ%ﬁpﬁ@m It muﬁQery CREpPEMoRES géq?gmot L&rine, N

@oﬁt;ybuﬁhreamoe,r%angtybla tafnyapban dV-aretgl-O-tyrosine rasinhaetyld-
5 6. A process for converting a racemc

% am’ no- (C-C)alkylnitrile of formula I-14- wherein R
is methyl, ethyl, n-propyl, isopropyl, n-butyl or

fZZ 0bUtmgﬁgﬁ%éahﬁgagtﬁc?ilﬁ%RP&QWQ\A&E%"P@ i Selt8QFBM MAE group

rmul a
consisting of N-acetyl-L-alanine, N-acetyl-L-cysteine, N-acetyl-L-isoleucine, N-

acetyl-L-leucine, N-acetyl-L-lysine and N-acetyl-L-valine.

3. The compound according to claim 2 wherein Q is N-acetyl-L-isoleucine.
4. The compound according to claim 2 wherein Q is N-acetyl-L- valine.
5. The compound according to any of claims 1-4 wherein R is ethyl.

6. A process for converting a racemic 3-amino-(C;-Cy)alkylnitrile of formula |
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conprising conbining, in a solvent, the racemc
3-amno(C -C)alkylnitrile of formula with an

woOkemsauyd7 L- ami no acid of formula Q wherein Q PET/IB2004/003395

N-acetyl -L-al ani ne, N-acetyl ;4-arginine,

N-acetyl - L- asparagi ne, Nacetyl- L-aspartic acid,
N-acetyl -L-cysteine, N-acetyl-L-glutam ne,
N-acetyl -Lglutanmi c acid, N-acetyl-L-histidine,
N-acetyl -L-isol euci ne, Nygcetyl -L-1eucine, Nacetyl -
L-1ysine, N-acetyl-L-netjhionine,

N-acetyl - L- phenyl al am ng,_ N-acgyyl - Lproline,
N-acetyl -L-seri ne, et kL=t hr eoni ne,
N-acetyl -L-tryptophan, N-acetyl-Ltyrosine,
N-acetyl -L-val i ne, N-acetyl-D-al ani ne,

N-acetyl - D-argi ni ne, N-acetyl -Dasparagi ne,

N-acet yl -Das artic acid, N-acetyl-D cysteine,
Nhgeedn §| is meiv teﬂm HEDTORA CIEORIOPYI DD-gHiYt @iipebuAMi tg the

%ﬁé@o}ﬁhm%(ﬁ §rt(’8§jisﬁﬁ‘nerB'H%Frﬁ&%llra%r'“ﬁo' euci ne,
N-acet vyl euci ne, N-acetyl-D1ysine,

N-acetyl - D- net hi oni ne, N-acetyl - D- phenyl al am ne,
NaceNHyl -, B proline, N-acetyl-D-serine,

N a etyl D-threonine, N-acetyl - Dtryptuﬁha@ Nacet yl -
D-t yrosi nggnor N-acetyl -D-valine, /e,l\)mﬁ sol vent
g~ se ed fromthe group consistinly of “€thanol,

n- propanol , isopropanol, n-butanol, t- buﬁ nol ,
met hafldl and water or a nPture thereof . The
process according to claim6 wherein Qis selected
fromthe rou conS| ng of N-acetyl-L-alanjne, .
RORPEINg gﬂe'f‘l?eso égféﬁ (Aceqiq %8&@@%@%3@8%'%@
Eorlr@lacllwlm aH\N%@@@VL-ahﬂﬂmd/&h@ ef @Rfula Q

N-acetyl -L-valine.-15- 8. The process according to
claim7 wherein Qis Nacetyl-L-isoleucine. 9. The

WherRtQ @Ncazfeq;l-n@uérﬁnetlr\aaéetﬂ by nfHeN NQideSy-N-aapafagimel N-
rocess accor to any of clains 6-9

HRY I asRaricaq A PO s piptaias N-aretidnd e e, Meaesid:

gmerma@cneq\l a@ebyaufwt.ainbr Nla%etprrsitfreQJarfé &-ac@mlmelﬁ&]e N-
Jalkylnitrile co ining R or

e BR MRERD LTI iATEn N aERUIP B ing Nogcety-L-

bRINRE, fNi-bbétﬂ E-B@Hnel N édétﬁ-Lftﬁrrégﬁm@foaE:@m @Jﬂqyibpﬁéh N- béetyl-L-
about 200 process accor

MR, A perTmLalinp 00 ARpibpeianine. jﬂa@%qﬂ S, facetyl-D-
Bsparaghé N asstA®akpdrtic Beid Ud-acétyLOpaSine! Ribce- Dcé]@lﬁmm% N-
a conpound according to any of clains 1 throu 4,
acetyl-D-glutamic acid, N-acetyl-D-histidine, N-acetyl-D-isoleucine, -acetyl -D-
leucine, N-acetyl-D-lysine, N-acetyl-D-methionine, N-acetyl-D-phenylalamine, N- -
acetyl-D-proline, N-acetyl-D-serine, N-acetyl-D-threonine, N-acetyl-D-tryptophan, N-
acetyl-D-tyrosine, or N-acetyl-D-valine, wherein the solvent is selected from the
group consisting of ethanol, n-propanol, isopropanol, n-butanol, t-butanol,

methanol and water or a mixture thereof.

7. The process according to claim 6 wherein Q is selected from the group
consisting of N-acetyl-L-alanine, N-acetyl-L-cysteine, N-acetyl-L-isoleucine, N-
acetyl-L-leucine, N-acetyl-L-lysine and N-acetyl-L-valine.
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14. A compound of fornmula NH Q wherein R is nethyl,
ethyl, n-propyl, isopropyl, n-butyl, or isobutyl and Q

woOod¥0aemt yl - L- al ani ne, N-acetyl-L-argi nine, PCT/IB2004/003395

N-acetyl - L-asparagi ne, N aceféll -Laspartic acid,
N-acetyl -L-cysteine, N acetyl-L-glutam ne,
N-acetyl-L-glutam c acid, N-acetyl-L-histidine,
N-acetyl - L-i sol euci ne, N-acetyl L- | euci ne,

¥ acerp PSS R iy SRRYTOE N eyt ssoleucine.

N-acetyl -Lserine, Nacetyl-L- threonl ne,

ﬁ gg:{T ﬁptq;:tgrﬁ%( %}é\&p %\Iﬁgéoe%| E_v\éfalga:tﬂ @e@' Rlsét,ré%/l L- valine.

N-acetyl D- ar gi ni ne, N-acetyl Dasparagl ne,

2 R S o SRR o

N-acetyl D- hi sti di ne, N-acetyl D—I sol euci ne,

gg:t ylrofﬁsﬁg u%"g&?ﬁ‘gg étegr)'rllk%f%h eﬂal'qultrlle to racemic 3-
m(%Lcﬁlwmtr'lmmeWanﬁB@ﬂ oS 3—am|nopentanen|tr|le with

ﬁ_qgegogi mrg'c_)[%lg:a gﬁﬂﬁgérsv ?\@%L%é >}n %ﬁ%eo(?f(?l%lﬂ?gbout 30°C to about
200°C.

12.  The process according to claim 11 wherein the racemic amino(Cs-
Cy)alkylnitrile is R-3-aminopentanenitrile.

13. A composition enriched in a compound according to any of claims 1 through
4,

14. A compound of formula |

NH, .Q

/K/CN
R

R is methyl, ethyl, n-propyl, isopropyl, n-butyl, or isobutyl and

wherein

Q is N-acetyl-L-alanine, N-acetyl-L-arginine, N-acetyl-L-asparagine, N-acetyl-L-
aspartic acid, N-acetyl-L-cysteine, N-acetyl-L-glutamine, N-acetyl-L-glutamic acid,
N-acetyl-L-histidine, N-acetyl-L-isoleucine, N-acetyl-L-leucine, N-acetyl-L-lysine, N-
acetyl-L-methionine, N-acetyl-L-phenylalamine, N-acetyl-L-proline, N-acetyl-L-
serine, N-acetyl-L-threonine, N-acetyl-L-tryptophan, N-acetyl-L-tyrosine, N-acetyl-L-
valine, N-acetyl-D-alanine, N-acetyl-D-arginine, N-acetyl-D-asparagine, N-acetyl-D-
aspartic acid, N-acetyl-D-cysteine, N-acetyl-D-glutamine, N-acetyl-D-glutamic acid,
N-acetyl-D-histidine, N-acetyl-D-isoleucine, N-acetyl-D-leucine, N-acetyl-D-lysine,
N-acetyl-D-methionine, N-acetyl-D-phenylalamine, N-acetyl-D-proline, N-acetyl-D-
serine, N-acetyl-D-threonine, N-acetyl-D-tryptophan, N-acetyl-D-tyrosine, or N-
acetyl-D-valine.



