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chem cals. One route for the production of amno nitrites is disclosed in
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group. Another reaction schenme disclosed in Toujas, et at. Synt hesi s of
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rel atively | ow TReRF B¢ "g%'g}egartﬁgoégﬁ §f°%H loﬁroggréescsgglc or produci ng usef ul

am no nitriles have One esusfot the p@duction of amino nitriles is disclosed in Caputo et al,
"Synthesis of Enantiopure N- and C- Protected homo-f-Amino Acids by Direct

15 Homologation of the a-Amino Acids", Tetrahedron Letters, Vol. 51, No. 45, pp.
123337-12350, 1995. Caputo discloses the use of a triarylphosphine-iodine polymer
bound complex in the presence of imidazole to replace the hydroxyl group with the
iodo group and the subsequent displacement of the iodo group with a cyanide. The
introduction of polymer bound reactants makes this methodology costly and

20  undesirable. Moreover, Caputo utilized tetraethylammonium cyanide as a
nucleophilic reagent and experienced significant deprotection of the amino group.

Another reaction scheme disclosed in Toujas, et al., Synthesis of homochiral
N-Boc-B-aminoaldehydes from N-Boc-B-aminonitriles, Bull. Soc. Chim. Fr. (1997),
134(7), 713-717 utilizes costly solvents and results in low yields. Toujas, et al.,

25  discloses the N-Boc protection of the amino group and mesylation of the hydroxyl
with methanesulfony! chloride in the presence of triethylamine at room temperature.
According to Toujas, et al., nucleophilic substitution with sodium cyanide in DMSO
gives a relatively low yield of 56%.

The existing processes for producing useful amino nitriles have proven to be

30 inefficient as multi steps are required and low yields are normally obtained.
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aminopentanenitrile, which contains (R)-3-aminopentanenitrile and (S)-3-

15  aminopentanenitrile. The solvent system may contain at least one solvent selected
from ethyl acetate, toluene, and acetonitrile. The chiral acid may include a
dibenzoyl-(L)-tartaric acid, which may be in monohydrate or anhydrous form.

The process of the present invention may yield a chiral 3- amino nitrile salt
including (R)-3-aminopentanenitrile dibenzoyl-(L)-tartrate salt. This salt may be

20  used as an intermediate for further modification.

In another embodiment, the process may further comprise the step of
recrystalizing the chiral 3-amino nitrile salt in a recrystalizing solvent to form an
enantiomerically enriched 3-amino nitrile salt. The recrystalizing solvent may be
chosen from ethyl acetate, methyl ethyl ketone, isopropy! alcohol/water, acetonitrile,

25  ethyl alcohol, methyl fert-butyl ether, dichloromethane/water, and tetrahydrofuran.

The recrystalizing step may yield an enantiomerically enriched 3-amino nitrile
salt including (R)-3-aminopentanenitrile dibenzoyl-(L)-tartrate salt.

In another embodiment of the invention, the process further comprises a step
of salt exchange, wherein another acid is added to the enantiomerically enriched 3-

30  amino nitrile salt to produce another 3-amino nitrile salt. The other acid may include

at least one of methanesulfonic acid and hydrochloric acid. The other 3-amino nitrile
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methanesulfonic acid salt and (R)-3-aminopentanenitrile hydrochloric acid salt.

Other objects and further benefits of the present invention will become
apparent to persons having ordinary skill in the art from the following written

description and accompanying figures.

20 DETAILED DESCRIPTION OF THE INVENTION

For the purposes of promoting an understanding of the principles of the
invention, specific language will be used to describe exemplary embodiments of the
present invention. It will nevertheless be understood that no limitation of the scope of

25  the invention is thereby intended. The invention includes any alterations and further
modifications in the illustrated devices and described methods and further
applications of the principles of the invention which would normally occur to one
skilled in the art to which the invention relates.

The present invention provides a process and intermediates for preparing

30  useful 3-amino nitrile compounds. It has been known that only one enantiomer of
certain chiral 3-amino nitrile compounds is particularly useful. For example, (R)-3-
aminopentanenitrile, not (S)-3-aminopentanenitrile, is useful in the synthesis of

pharmaceutically active molecules.
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i nvention i nvol0¥SOPEE S "ﬁg PRAESCSHASY i omeric mixture in a sol vent system
in the presence of ahgyhodesd ofales plesent np/remhmdevoavesi’dsolaingiﬂw camitioomeri¢ tril e salt.
During the resol.vin rqcess, . one particul ntj.oner ferably the
(R) enanti oner m'§t§fegﬁg F@é‘?@syrsgg’c'%}%\ﬁﬁsﬁmf ﬁﬁa cmﬁaf%dtogrogufe“fhg?l% an (R)-3-
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preferably the (R) enantiomer, selectively reacts with the chiral acid to form an (R)-3-

amino nitrile salt. The (S) enantiomer may occasionally react with the chiral acid to
form an (S)-3-amino nitrile salt.
In order to determine the relative amounts of the (R)- and the (S)-3-amino
nitrile salts, the product of the resolving step is analyzed using standard chiral and
20  achiral liquid chromatography techniques. A high performance liquid chromatograph
(HPLC) may be used to determine the relative proportions of each enantiomer. The
result of the HPLC analysis may be used to determine the optical purity in terms of

enantiomer excess (%ee), using the following calculation:

%ee = | [area % major enantiomer - area % minor enantiomer] |x

25 100
area % major enantiomer + area % minor enantiomer

A further identification of the product may be performed using a nuclear
magnetic resonance (NMR) technique. The resolving step may yield a 3-amino
30 nitrile salt having an optical purity of at least about 45 %ee. In some experimental
conditions, the optical purity of a desired 3-amino nitrile salt may reach between

about 65 %ee and about 95 %ee.
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exanpl e, if th&EEREhMesY fhesul fonic acid, the salt produced is
3-am no The salt exchanging step may be performed after the resolving step, without

15  the recrystalizing step. An acid may be added to the 3-chiral amino nitrile salt, the
product of the resolving step, to form a second 3-amino nitrile salt, such as a 3-amino
nitrile methanesulfonic acid salt.

Specifically, the present invention provides a process for preparing the (R)-3-
aminopentanenitrile dibenzoyl-(L)-tartrate salt (R)-3-APN-DB-(L)-TA salt). The

20  process may further involve a production of (R)-3-aminopentanenitrile
methanesulfonic acid salt ((R)-3-APN-MSA salt) from the (R)-3-APN-DB-(L)-TA
salt. The (R)-3-APN-MSA salt may be used in the production of pharmaceutically
active molecules.

To initiate a process of the present invention, a racemic mixture of 3-

25  aminopentanenitrile (3-APN), containing (R)-3-aminopentanenitrile ((R)-3-APN) and
(S)-3-aminopentanenitrile ((S)-3-APN), is provided. Then 3-APN is resolved in a
suitable solvent system in the presence of a chiral acid. The chiral acid may be a
homochiral acid which contains only one enantiomer. In the process of the present
invention, the chiral acid may include dibenzoyl-(L)-tartaric acid (DB-(L)-TA) and

30 dibenzoyl-(D)-tartaric acid DB-(D)-TA).

It has been found that DB-(L)-TA is particularly reactive to (R)-3-APN, and
DB-(D)-TA is particularly reactive to (S)-3-APN. Therefore, using DB-(L)-TA for
resolving 3-APN results in (R)-3-aminopentanenitrile dibenzoyl-(L)-tartrate salt ((R)-

5



nitrile methanesulfonic acid salt. The salt exchanging step may be
performed after the resolving step, without 15 the recrystalizing step. An
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resol vi ng stoege4/doe2iorm a second 3-amino nitrile salt, muwis2608/0823t anm no
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(DB- (L) - TA) an&%Qﬁ'@h%%“—"@%)%@f%?g’gﬁ?eé' acid DB-(D)-TA). It has been
found that DB-(L)- TAnotepchirhl aidlthdt may be aet inresdlving t) einAbhbrs af BIAPRE (D) - TA

is particularly, reactive to (S%gé{ﬁf% Tﬁe fare,  usi agﬁ-.gL‘l).-TA for
resol ving 3- API\?‘T%‘SUPY‘#&'I‘F“@% doid B Ftestirr el g B Ry S19PL) -tartrate
salt ((R 510/ RPR4100 282 e REB) IS00.3 /M08 7] whélr dNpNo By I((D)-tafdrisadid 5 as a
predoni nant product, while a S%E%m)unt of és% -3-..am nopentanenjtrile
di benzoy! - (L) - t4seq indberesqhape sepa ominpnt-produck iy the (3)53-4anpRentapentiyice o g
Si nce one nol ecglﬁetomggqm.ﬁdp&ata'ﬁnbi nds to two nol ecul es of 3-APN, the
resulting (R)-3-APN-DB- (L)-T salf i,(g a #}-sal,t. ‘:'i Li kew s usi
DB- (D) - TA for resol VI5VE: 1oR! T3 2SR ieptyehissqepe §ie © ORES PFJ? TA sal t
as a predom nanApRI PEUKEmpID-{-§tadtaSd®id, (HROUMBII0dcid, (F)-(O)Rhandelic acid, and
15  Z-L-Phenylalanine show very little selectivity towards either (R)-3-APN or (S)-3-
APN. Therefore, when any of these particular chiral acid is used to resolve 3-APN,
the resulting product contains approximately equivalent amounts of the (R) and the
(S)-3-APN salts.
In addition, the solvent system may comprise at least one of ethyl acetate,
20  water, toluene, and acetonitrile. Any combination and any proportion of the solvents
may be effective in resolving 3-APN. Any other organic or aqueous solvent may also
be used, however, the optical purity of the product may be enhanced with the use of
an acetonitrile/water/ethyl acetate combination.
Further, the resolving step may require heating to allow 3-APN or the chiral
25  acid to dissolve into solution. A temperature of between about 30°C and about 80°C,
may be suitable. However, an optimal temperature may be about 60°C to about 65°C.
After a specific time period, the reaction mixture may be cooled down to room
temperature to allow salt formation.
The process of the present invention may further comprise recrystalizing the
30 (R)-3-APN-DB-(L)-TA salt to produce an enantiomerically enriched (R)-3-APN-DB-
(L)-TA salt. In the recrystalizing step, a recrystalizing solvent is added to the product
of the resolving step, with stirring. The resulting mixture is heated to a temperature
that allows the salt to completely dissolve. The solution is then cooled down to aliow

6



APN-DB- (D)-TA salt may be co-produced. Another chiral acid that may be used
in resolving the enantioners of 3-APNis di-p-toluoyl-(D)-tartaric acid.
Like DB-(D)-TA, di-p-toluoyl-(D)-tartaric acid is 10 particularly reactive
to (S)-3- AP 200HWeBkEore, when di-p-toluoyl-(D)-tartari cPGEVRPY192AEed in
the resolving step, the predom nant product is the

(S)-3-am nopentanenitrile di-p-toluoyl-(D)-tartrate salt. However, not all
chiral acids are effective in resolving the enantioners of 3- APN. For
exanpl e, D-(-) 'JoﬁlPEFJc'rﬁtaﬁEdth. 1) sofidg that TR fofmGkLholbdRd; WadhedBRElahe aci d,
and 15 Z-L-Phenyl al ani ne show very little selectivity towards either

(R) - 3- APN or ( 9palgzedpilhe rEpryptalizetien progeesmanyicld p seisiagdallypute predugtrthéthi ral  aci d
is used to resqQl¥ginda il aboli s &SP NAPRIDSIUCLITA it @i NS approxi mat el y
equi val ent anount smo? t%l'ea E)RS an 'tLe) (S?- 3- ﬂ%{\l salts. In addition, the
sol vent system rmay Ewither.itheregystdligimgisolyent may cempryse ableast enecof ethgl aggtaigy |

tol uene, and aGRLQANEMYI lekm TENREI AR, ARMoRREHII BRBUH QRecOf t he

sol vent s ngy be @??egtgevee’ﬁgrypggo?@?ﬂg 3- APN. oAnyt gt.ther rgarﬁ’l C or aqueous
sol vent may al glichldsemethang/waten\sed tetrahydreduramt Ayaduitghle ratig obolventto pvatsdluct nay
be enhanced w th t : it L :

conbi nati on. Fufllr;l“ty hlJe%‘r%,s éﬁ?ﬁ%ﬁ”&%gf]“&'?ﬁgg'gg %'E)é“'tn%;{ ep%éﬁ{aé géeﬁég%\?rﬁtgtb? %ﬁgcltllv%w 3- APN
or the chiral 12Hapcéadest o di ssolve into solution. A tenperature of between

about 30C and about \4fersidfB i rRiAsARIE: ol RUBIE e AR DAL skpeT at ur e

may be about 60C to a a specitrc-time peri i reaction
m xture maylObe Bp31ARN-BBvER)-T4 salobom theargodring stepeor ths redrytalizingistep fsor nat i on.

h ; ' . . e . S
the 50 (R- 5. AMEER it SKOH SndBien oAb el BATR] bRty B8 2 0
(R) - 3- APN- DB- (APN-WRAssltt or hydroctiaricrasisiity stodhdeARng-AFMNeCl saltr dbe spdtt al i zi ng

sol vent is add [ t - Wt .Lring. The
Fesul ting mxt argones 8 AR Hom Bl of Qb ARt TR ER o rhlbuBbiep | 12
conpl et el y di ssatsobe hedldigo swklavatedrierngeratirtenUparoleaation ogmpletionathe eact®n\WO

2004/ 002924 SPC%i%?eocgﬁle g‘c?o%c:?d]lo room temperature. Solids formed upon cooling to room

temperature can be recovered by filtration. The solids can be characterized by NMR
and/or HPLC techniques.
The following non-limiting examples further demonstrate the present

invention:

20 EXAMPLE 1
Resolving a racemic mixture of 3-APN with DB-(D)-TA

O&o. HaC
CH3 CH; do X HJN-‘: éN
(S)-3-aminopentane  (R)-3-aminopentane H=

nitrile nitrile

(S)-3-APN-DB-(D)-TA salt

A resolving step was initiated by charging 5 g (0.051 mol) of a racemic

25  mixture of 3-APN to a round bottom flask. The mixture was diluted with a solution

7



conplete crystalization. The solids that are fornmed are coll ected, washed ,
dried and analyzed. The recrystalization process may yield a substantially
pure product that contains at |east about 89% ee of (R)-3-APN-DB-(L)-TA
sal t. Furtwerz004¢0924ecrystalizing solvent may conpri se BAT/UR86301¢1e of

ethyl acetate, 5 nmethyl ethyl ketone, isopropyl alcohol/water, ethanol,
met hyl tert-butyl ether, dichloronethane/water, and tetrahydrofuran. Any
suitable ratio of solvent to water nay be used, however, a ratio of 5.6

solvent to | h b ect |y [ mp%é- . Anot her
step of the p\rl\%ﬁzagé gpﬁwgﬁggé&gé;%}ﬁa{h%ng \falf!nefé géﬁ ?'ﬁ'teﬂurfgcieng ﬁlﬁgég?sep, the 10
(R) - 3- APN- DB- ( Ihpatddtosiaerhpeiratannof 58 Crwigoltimingg Themep solvertt Rstememadesif 34 mti ng st ep

. d wi . o "
produce the ( REVEUeb RSkt ST 0ol LTRRGR MO G R £ G M) ©©
(R) - 3- APN-HCl s} of DBrED)SEA monehydiatenips sbivispadded/tolties ¢ibuddoacemit raixturaoam
temperatures TQ%erﬁ&e%&ﬂe%Pag&f(ng{l got% a re?h?o?l ngﬁm&??r}]lg%gk&u efib&iRleed

t enperature.” Upon Teaction conp e reac m Xxture can be
cool ed to roomréashgieabaeudS¥.. Sol i ds fornmed upon cooling to room tenperature

can be recovered by-{i i |1 ds e characteriz by NWVR
and/ or HPLC t echni q#eléséet‘]{f"ﬁé ”?%Fﬁegﬁgﬁ‘égﬁ%ﬂ% 5?031% %%nrag%gearﬁgfaeusré'fﬁg "her
denonstrat e t heogimgsleareactiomnixtore saparal®a inkXAdBligani¢ pHaes ah intarfjcacanading c

m xture of 3- A@Mi&’svi i aP%dL(eQ?xs_ ;;E'g‘seNThé solidh from 159 ihterfack e QIc[:)gtédTbA)" O H3NoH

10 filtration and allowed to air dry. A total of 3.46 grams of the dried solid was
recovered. The aqueous phase was collected and concentrated to yield second solids,
while the organic phase produced an oil product.

The results of the HPLC analysis showed that the solids from the interface

layer were enriched with the (S)-3-APN-DB-(D)-TA salt, with an optical purity of

15 79.6% ee. The second solids from the aqueous phase, and the oil product from the
organic phase were enriched with the (R)-3-APN-DB-(D)-TA salt, having an optical
purity of 27.4% ee, and 26.4% ee, respectively.

EXAMPLE 2

Resolving a racemic mixture of 3-APN with DB-(L)-TA

\
0 o0 o
DB-(L)}-TA o X0 N T
_— /[ H,C
o] "-,\(o- PN
CH, g N "N ¢
(S)-3-aminopentane  (R)-3-aminopentane H
nitrile nitrile HC

(R)-3-APN-DB-(L)-TA salt
20

An experiment was performed following the same experimental procedure
described in EXAMPLE 1, except that DB-(L)-TA monohydrate was used instead of
DB-(D)-TA monohydrate. The solids isolated from the interface layer in this
experiment was determined to be enriched with the (R)-3-APN-DB-(L)-TA salt,

25  having an optical purity of 79.3 %ee. The yield of the solids was 3.43 grams. The
8



H2N. , , . . . . 2N, . " gHC HHOINMV O3 CH3 CH3 = O hl3N N
(S)-3-am nopentane (R)-3-am nopentane H nitrite nitrile H3C

(S)-3-APN-DB- (D)-TA salt A resolving step was initiated by charging 5 g
(0. 051 nol yoabosooeeaecem ¢ 25 m xture of 3-APN to a roundedists20080fid2ask. The
m xture was diluted wth a solution 7 WO 2004/002924 PCT/ US2003/019271
made of 20 nL of toluene and 10 nL of water. The diluted racemc m xture
was heated to a tenperature of 50 Cwith stirring. Then, a solvent system

made of 24 nlL .of .fol.ue 5 f er,.and 1 | .l of hylh ate, and
containing 4.8" e"{‘é’.(’(ﬁ%\’fqﬁ?{%’lﬁﬁﬂépgﬂbﬁ el Y&asnagsr?ocﬁ?f('ﬂrrmaefj %y V}\gi{' '5413 V added to
the diluted ragestMHg), BL08 € 0315 &, GH)| eme(nauuy,e.gﬁﬁ é@bgbgtliﬁ@@ﬂﬂ-l)];lsmm a
reaction m xture.  The Xi t enper.at ure ched about 65C. The reaction
m xture was thdh 2&%§I'5@g‘%%ﬁ%mf4?8' ﬁ)ow{oe(ﬁ’p‘g'ﬁitur e. After cooling the
reiau:éI i on m'dxt ure Seaaﬁtahﬁdpérﬁﬁe_?_th 11 dailﬁ(ﬁnal&'tl?d}b&&ﬁim;ﬂ&étﬁﬁfﬁélﬁaﬁ‘ﬁheont ﬂ ni ngoI
solids, and_an aquequs se., e .soli r the interface were ecte
by 10 filtrati & ;o4 e s B Bxpa'i"ﬂ‘e'&rga")&@g]( 8l °f6f’a°§mzfemm‘5“n%‘r W ¥he dried
sol :g was (r]I ECQtivh@Eﬁﬁged\T%hkelaaévdﬁ@U\&h ssﬁlﬁﬂ@ilﬁ\ﬁ@wﬁﬁhtﬁﬁhbdfﬁﬂ&. qmagcﬂmtcgaat ed tT (r)\
yield second solids, ile the organi ¢ phase produced an oi roduct. e
results of the Wﬂ@t%faﬁﬂ?@m&m\é% $'h§lfe“t?1§’?‘§§f‘i‘ﬂ%de ?qu ‘Pfl@lr? lerface

| ayer were enriacdigel 108 kL dfiveatdr,Shd 36 APN-BIRI)D) A, Was sadedd slowly Evepiiboas-i cal
purity of 15 731. Q% ee. The second, sqlids Lr om { he aqueous Bh&ase, and the
oi | product frd “f‘ﬁ‘éescfPHﬁrﬁ”&‘egff‘é%‘c\%ﬁ@meﬁ f EERBPNRRIK e as immediately

(R) - 3- APN- DB- ( R)loWa 16 Bkgin cdtAMp BiewB bvetppoRImatdhtis hdufs 6rtil thé nfitfuR@eachétd 26. 4%
ee, respectively. EXAMPLE 2 Resolving a racem ﬁom xture of 3-APN with

DB- (L) - TA room temperature. The mixture was stirred for 4-5 hours at room temperature to
allow for complete crystallization. Solids were collected by filtration, then washed
twice with 100 mL of ethyl acetate and dried in vacuo at a temperature of about 45°C.
The reaction yielded 118 g (36.7%) of the (R)-3-APN-DB-(L)-TA salt with an optical

15  purity of 91.6 % ee.

EXAMPLE 3

Resolving a racemic mixture of 3-APN with di-p-toluoyl-(D)-

tartaric acid

20 A racemic mixture of 3-APN (0.55 mL, 0.5 g, 0.0051 mol) was diluted with
water (2.7 mL) and heated to 60°C. A solution of di-p-toluoyl-(D)-tartaric acid (0.5
g, 0.0013 mol, 0.25 mole equivalents) in ethyl acetate (1.5 mL) and water (0.3 mL)
was added. The reaction mixture was then cooled slowly to room temperature. The
solids were isolated and dried. The yield of the solids was 0.42 g. As expected, the

25  solids contained a higher proportion of the (S) enantiomer than the (R) enantiomer of
the aminopentane nitrile di-p-toluoyl-(D)-tartrate salt. The area % ratio of R/S was
44.66/55.34.



N NN\ oOff. @ HN'~HDB-(L)-TA H2N......... H2Nr; -- . ~( HC HCHH
H3 dOHSNFN 3 H (S)-3-am nopentane (R)-3-am nopentane nitrite nitrite
Hc,,.. (R-3-APN-DB-(L)-TA salt 20 An experinment was perforned foll ow ng
t he sane ewpemosamoni2al procedure described in EXAMPLE IpCTeueptiid2hat

DB- (L) - TA nonohydrate was used instead of DB-(D)-TA nonohydrate. The
solids isolated fromthe interface layer in this experinent was determ ned
to be enriched with the (R)-3-APN-DB-(L)-TA salt, 25 having an optical
purity of 79.3 %e. The yield of the sgli 3.43 grans. The 8 WO

2004/ 002924 PCT/t S2003/ 019271 identit R) - 3- APN-DB- (L) - TA salt was
al so confirmed by NMR ("H NVMR (400 MHZ), D20 S = 0.945 (t, 6H), 1.742 (m
4H), 2.913 (d, 4H), 3.503 (m E&&EI@MMM 502 (t, 4H), 7.647 (t,
2H), 8.050 (d, 4H).) Another experinment was conducted in order to inprove
the yield and the 5apaemic/miqfurd 13- &Hﬁvas préparddl 8 descbed iTENAMBIER. L (227 Q)
of a racemc mxture of 3-APN was c ed into a reacti.on BRS and
diluted with 1736 SRVeypySiERsayere RigRar P’Eft BAMINRSE @ lbvgfoé'ﬁfofrﬂ OX ?é@)’erature of
65C. Then, § sdalajtndde otlff&(i@nt@fmr@&(?ndﬁbh)@fat@ﬁohybeBC(BHEAe,Th&&&:mib of water,

and 207 g of DB-(L)-TA, s, add slowly over about 5- 10 mnutes to the

diluted racem & %t%ﬁsé‘?smﬁ ‘"reé‘g'c‘i‘fecﬁ’?d Fﬁli?liﬂ%év%%oﬂFMﬁazﬁgl al l oned to

begi n cooling s¢soMd (TABLET) REREE XHalBdtiethy arhyB@us formiahd mokdhgdraiexdrti & r eached
DB-(L)-TA worked to resolve the racemic mixture of 3-APN. The resulting (R)-3-
APN-DB-(L)-TA salt had an optical purity of 89. 14 %ee (anhydrous form) and 92.00

10 %ee (monohydrate).

TABLE I: Results of resolving step using different forms of
DB-(L)-TA

3-APN-DB-(L)-TA salt
Form of DB- area % ratio %ee
(L)-TA R/S R
Anhydrous 94.57/5.43 89. 14
Monohydrate 96.00/4.00 92.00
15
EXAMPLE 5

Optimization of solvent system

Experiments were initiated by preparing a racemic mixture of 3-APN by
charging 0.5 g of 3-APN into a reaction vessel, followed by the addition of a solution
20  oftoluene and water. The reaction vessel was heated to a temperature of 60°C. Then
solvent systems were prepared by mixing at least one of ethyl acetate (EtOAc), water,
toluene and acetonitrile (ACN) with about 0.27 mole equivalents of DB-(L)-TA.
Each solvent system containing DB-(L)-TA was slowly added to the racemic mixture

of 3-APN with stirring at the raised temperature and allowed to cool slowly to room

10



roomtenperature. The m xture was stirred for 4-5 hours at roomtenperature
to allow for conplete crystallization. Solids were collected by
filtration, then washed twice with 100 nL of ethyl acetate and dried in
vacuo at awoepgiat2are of about 45C. The reaction yi el ERIUSR0B/0¢92086. 7% of
the (R -3-APN-DB-(L)-TA salt with an optical 15 purity of 91.6 % ee.
EXAMPLE 3 Resolving a racemc m xture of 3-APN with di-p-toluoyl-(D)-
tartaric acid 20 A racem c mxture of 3-APN (0.55 ni, 0.5 g, 0.0051 nol)

\é\?spdlt lo:JLgSI WI( Sm%evmrg'; |T}((:€’2malcz:(|tugLL %ft%dchhﬁag zgg%gerﬁ%thB %@la%1163& 0qur val ent s)

i n ethyl acet atTe gdlidpredupt wasdolaxtedby (r’ldlraﬁomw;\cuumatledldfdetdmpéfme rabewtt i on

t th I
TS0l at od and. drveds RS bl RIRRES ATERLAL FATRY SO ALIINEL 1o 2
sol i ds cont ai nedlvalthysgﬁuenespndomeﬁrtl@rprqﬂucts pedéBnamlyanntammgrthe (Rad-AMe (R)

enanti omer @f 16 &1 NQP bs DR BaY 5 ¢l salt. The
area % rat|§ of‘ﬁmalv%a%ﬂ' jﬂ& %ﬁg@!u&(jéf&e&@ g&ﬁ\’/ ggé&%igﬁé&%‘%%%} 019271
EXAMPLE 4 DB- ( l6pATAceexp®4-2éert ati on A racemic m xture of 3-APN was prepared
as described in EXAMPLE 2. Two soI vent systens were prepared, one

cont ai ni ng an anhydrous form of - 5 TA, and the_ogther cgntaining a
monohydr ate form of TBEBLEU TRmfhﬁ%tsP&Eéﬁﬂ'tﬁ'“ﬂr%@ﬂrf“é"\%‘f%%‘ sdyent, each
case and the solyb@m were coll ected and anal yzed. The results (TABLE 1)
indicate tH8t both the anhydrous form and nonohydrate form of DB-(L)-TA

worked to resol e the racemc m xture of 3-APN. T D‘anl&R) 3-
APN-DB- (L)-TA salt had an opti cal H—%&f—%@—l—%@g Ly a-eds—fen) and
92.00 10 %e (rronohygr at e) TABLE | . Reéirld t s of ratioa®badong st ep%eei ng
different forns olvent System .
(Wt.%) R/S R
Toluene/water/ethyl acetate 56.4 84.21/17.79 66.42
26:1:1)
Toluene/water/ethyl 32.1 91.03/8.97 82.06
acetate/acetonitrile
(6.8:46:1:2)
Acetonitrile/water/ethyl acetate 1.3 97.13/2.87 94.26
(2:11.4:1)
water/ethyl acetate 24 .4 04.51/549 89.02
(3.8:1)
EXAMPLE 6

Recrystalizing of (R)-3-APN-DB-(1)-T A salt

15 About 50 g of a crude product from the resolving step described herein
above was slurried in 500 mL of ethyl acetate. The mixture was heated to 65-70°C.
Then 90 mL of water was added and the diluted mixture was stirred at a temperature
of about 65-70°C until all solids dissolved (approximately 5-10 minutes). The heated
mixture was cooled slowly to room temperature. Solids began forming when the

20  temperature reached about 40-45°C. The cooled mixture was stirred at room
temperature for 3-4 hours to allow for complete crystallization. The solids were
collected by filtration, washed three times with 75 mL of ethy! acetate, and dried in

vacuo at 45°C. This recrystalization process yielded 42 g (84.2% recovery) of

11



DB-(L)-TA 3-APN-DB-(L)-TA salt Formof DB- area %ratio %e (L)-TAR/ S
R Anhydrous 94.57/5.43 89. 14 NMonohydrate 96.00/4.00 92.00 15 EXAWPLE 5
Optim zation of solvent system Experinments were initiated by preparing a
racem c mwbuo®/00i928- APN by charging 0.5 g of 3-APN i rica/us2008amiion
vessel, followed by the addition of a solution 20 of toluene and water.
The reaction vessel was heated to a tenperature of 60C. Then sol vent
systens were prepared by mixing at |east one of ethyl acet ate (Et CAc),

DB (L)-TA  Eabtoeor e nte ot AR I by R Ep-rk T Gl ST bl PP kfled o

the racemc m )phmt[vef9‘01%3c APN with stirring at the raised tenperature and

allowed to cool slowy to room 10 WO 4/1\()} PCT/ US2003/ 019271
tenperature. The m xture may be chill ernight to obtain a solid
product. The solid product was coI Jected by f||trat| on, cuumdried at a
tenperature about 40- Akxperimientsusingaltexna ef ’ Sults in

TABLE Il show that all the solvent systens t est ed yi el dedthe products
predoni nant by containing the (R)-3-APN 5 DB-(L)-TA salt. The o‘glgl cal purity
of the (R)-3- APN- DB- (L) -ATRS seams of tha gleding materiaiggntaipingd. 83 &0 64 Nee. TABLE

|1 Products oipg g5 qIAV§angnc§§ $PoS]- 5.9 pfl- I‘S? SLﬁ‘A saiOb¥Efired §1Yos§ @H&Je@an
3-APN-DB- (L) -TA sal't Solvent System Y ratio area % %e
organic solvent and heated to 60°C before being cooled to room temperature. In

some cases, cooling to 4°C was necessary before solids formed. The product from
10  recrystalizing step was analyzed by chiral HPLC. The results (TABLE I1I) show that
the optical purity of the (R)-3-APN-DB-(L)-TA salt could reach up to 100 %ee, after

the recrystalizing step.

12



(Wt.%9 R/ S R Toluene/water/ethyl acetate 56.4 84.21 / 17.79 66.42 (2.6 :
| : 1) Toluene/water/ethyl 32.1 91.03/8.97 82.06 acetate/aceton itri le
(6.8 : 4.6 : 1 : 2) Acetonitrile/water/ethyl acetate 1.3 97.13/2.87 94. 26
(2: 11. 4: 1) weedoendogd2yl acetate 24.4 94.51 / 5.49 89. 02 p1aus0a3/01927EXAVMPLE 6
Recrystalizing of (R -3-APN-DB-(L)-TA salt 15 About 50 g of a crude product
fromthe resolving step described herein above was slurried in 500 nL of
ethyl acetate. The m xture was heated to 65-70C. Then 90 nL of water was
added and the diluted mxture was stirred at a tenperature of about 65-70C
until all solids dissolved éap roximately 5-10 m nutes), The heated

m xture was cool ed sTABLESIyBroductspbréarystalizing step usingalternativey when
the 20 tenperature reached about re@rydalizifigsobemted m xture was stirred at
room tenperature for 3-4 hours to allow for conplete crystallization. The

solids were collectfed by filTtration, washed three tinmes wth [/5 nL of
ethyl acetate, and dried in_ vacug at 45C. This recrystalizatipn process
yi el ded 42 g (84.2%|r ecover Reewstakizing 2004/ 00243N-PALIELGRI8/ D19271
substantially pure product ggRkg ning the (R) -3- APNaDBritid - TA salt with an
optical purity of 97.2% ee. EXAVPLE 7 Experinents using alterpative
recrystalizing solvents 5 A 0.5 grans of the startilﬁé mat eri al containing
94.83 % (R) - 3- APN-
EtOAc 94.93/5.07
MEK 96.73/3.27
MEK/water (5.6:1) 99.18/0.82
IPA 94.41/5.59
IPA/water (5.6:1) 99.30/0.70
ACN 95.82/4.18
ACN/water (5.6:1) 100.00/0
EtOH 95.91/4.09
EtOH/water (5.6:1) 99.86/0.14
MTBE 94.85/5.15
MTBE/water (5.6:1) 98.36/1.64
DCM 94.46/5.54
DCM/water (5.6:1) 96.51/3.49
THF 95.69/4.31
THF/water (5.6:1) 99.45/0.55
DMF no solids obtained
DMF/water no solids obtained

13



DB-(L)-TA salt and 5.17 % (S)-3-APN-DB-(L)-TA salt was stirred into 5.0 nL
of an organic solvent and heated to 60C before being cooled to room
tenperature. In sone cases, cooling to 4C was necessary before solids
formed. Th&v@roodaes24f rom 10 recrystalizing step was anabgreskoiy1gdtir al
HPLC. The results (TABLE I11) show that the optical purity of the

(R -3-APN-DB-(L)-TA salt could reach up to 100 %e, after the
recrystalizing step. 12 WO 2004/ 002924 PCT/ US2003/ 019271 TABLE I11:
Products of recrystalizing step using E&m recrystalizing sol vent
RecrystallzmgBAPN-DB-(L) TA salt S %ratio R 'S EtQAc
94.93/5.07 MEK 96.7 i 1) 99, 18/ 82IPA94 Al/5.59

| PA/wat er (5.6:1) 99738 2 . Y154 saltip, 482 s ¥$8:00 / 0
Et OH 95.91 /4.09 EtO—I/vvater (5. 6 1) 99 86/ 0. 14 MI'BE 94. 85/5 15 MTBE/ wat er
(5.6:1) 98.36/1.64 DCM 94.46/5.54 water (5.6:1) 96.51/3.49 TI-IF
95.69/4.31 THE/ water (5. 6:@:9 45/ %85 DVF no sol | ds, obt ai ned
C)o oHaN A\
j/ W MSA_ “”:g
O H

o \< H;N c\s/ HC
AN
HyC

(R)-3-APN-DB-(L)-TA salt  (R)-3-APN-MS3A salt

The enantiomerically enriched (R)-3-APN-DB-(L)-TA salt (from
5  recrystalizing step) (20 g) was slurried in 155 mL of ethyl acetate and heated to a
temperature of about 65-70°C. About 4.7 mL of methanesulfonic acid (MSA) was
added and the mixture was stirred at a temperature of about 65-70°C until all solids
dissolved. The solution was cooled to room temperature. Solids were collected by
filtration, washed twice, each with 75 mL of ethyl acetate, and dried in vacuo at 45°C.

10 The salt exchanging reaction yielded 13.78 g (98.5 wt.%) of (R)-3-APN-MSA salt
with an optical purity of 97.3% ee.

Another experiment was performed to determine whether the salt
exchanging step could be performed at room temperature. In this experiment, about 3
g (0.054 mol) of (R)-3-APN-DB-(L)-TA salt was slurried in 30 mL of ethyl acetate at

15  room temperature. Then, about 0.71 mL (1.045 g, 0.0109 mol, 2.01 mole
equivalents) of MSA was added to the slurry. The mixture was stirred at room
temperature for 30-45 minutes. Solids were collected by filtration, washed twice with
20 mL of ethy! acetate, and dried in vacuo at 50°C. The yield of the salt was 1.99 g
(94.8 wt.%). .

20 While the invention has been illustrated and described in detail in the
foregoing description, the same is to be considered as illustrative and not restrictive in
character. It should be understood that only the exemplary embodiments have been
shown and described and that all changes and modifications that come within the

spirit of the invention are desired to be protected.
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DMF/ wat er no solids obtained 5 13 WO 2004/002924 PCT/ US2003/ 019271
EXAMPLE 8 Production of (R)-3-APN-MSA salt in a salt exchanging step. N O
OHIN -7"0 H MSA H3C go. HB3N 0 0 o H3NA2 0'S/ HH3C H O H C H3C

(R) - 3- APN- BB 700y/00TR4sal t (R) - 3- APN- MBA salt The enanti oRE€T/US2ADI/819mr i ched
(R -3-APN-DB-(L)-TA salt (from 5 recrystalizing step) (20 g) was slurried
in 155 nL of ethyl acetate and heated to a tenperature of about 65-70C
About 4.7 nL of methanesul fonic acid (MSA) was added and the m xture was
stirred at a tenper ur.e o(ﬁlab ut, 65-70C until all solids dissolved. The
sol ution was cool ed e erature. Solids were collected by
filtration, washed twice, each with 75 nL of ethy| acetate, and dried in
vacuo at 45C. 10 Thé. sal A pseessador prpdueing3-amine aitelecompqamds (98.5 wt. %
of (R)-3-APN-MSA salt wth an optical purity of 97.3% ee. Another
experiment was RefdNinEthd fepledfer m ne whether the salt exchanging step
coul d be perforned at roomterrperature In this experinment, about 3 ¢

(0.054 nol) of (R)-3-AR - TA sal S SlUREi thyI
acetate at 15 room PEW ‘r“zgtatﬁlr ami*ﬂg’r?“ca{ﬂ re@%lrﬁfgzainlél%gng%%a& 09 nol ,
2.01 nol e equivalents) of MSA was added to the slurry. The m xture was
stirred at doom temsolvingsaidienangomesicmixtaref cBinal damispaitzides ict ed by
filtration, washed twice with 20 nL of ethyl acetate, and dried in vacuo

at 50C. The yi ghd piésehb@ofabhirysid iP? sflvent system to produce a chiral 3-
. amino nitrile salt.

2. The process of claim 1 wherein said enantiomeric mixture
comprises a racemic mixture.

10 3. The process of claim 2 wherein said racemic mixture
comprises (R)-3-aminopentanenitrile and (S)-3-aminopentanenitrile.

4.  The process of claim 1 wherein said chiral acid comprises at
least one of dibenzoyl-(L)-tartaric acid, dibenzoy!l-(D)-tartaric acid, and
di-p-toluoyl-(D)-tartaric acid.

15 5.  The process of claim 4 wherein said dibenzoyl-(L)-tartaric
acid comprises at least one of dibenzoyl-(L)-tartaric acid monohydrate,
and dibenzoyl-(L)-tartaric acid anhydrous.

6.  The process of claim 1 wherein said chiral acid comprises
dibenzoyl-(L)-tartaric acid and said chiral 3-amino nitrile salt comprises

20 (R)-3-aminopentanenitrile dibenzoyl-(L)-tartrate salt of the structure:

15



(94.8 wt.% . 20 Wiile the invention has been illustrated and described in
detail in the foregoing description, the sane is to be considered as
illustrative and not restrictive in character. It should be understood

t hat only WW@2exenpldary enbodi nents have been shown an8CtHESWPIWEY1and t hat
all changes and nodifications that come wwthin the spirit of the invention
are desired to be protected. 14 WO 2004/ 002924 PCT/ US2003/019271 What is

claimed is: 1. A process for producing 3-am no nbi‘tri | e conpounds

conprising the steps of: providing an ant i OITEI‘I\C m xture of chiral
3-amino nitriles; and 5 resolving sai%antiom&* ¢ m xture of chiral
3-amino nitriles in the presence of a clfif%g® agre n a solvent systemto

produce a chiral 3- amino nitrile salt. % s protess of claim 1 wherein
said enantioneric m xture conprises a racem m xtUre. 10 3. The process
of claim2 wherein said racemic mxture 'ﬁ?r»ias’es v

(R)-3-am nopentanenitrile and (S)-3-anyngpentanenitirile. 4. The process of

claiml1 wherein said chiral acid conprises at 'elast one of
di benzoyl -(L)-tartaric acid, dibenzoyl-(D)-tart&aric acid, and
di -p-toluoyl-(D)-tartaric acid. 15 5. The process of claim4 wherein said

di benzoyl - (L)-tartarc gt Pr&esPof Slafmat wheRfi seidgobient system . .
di benzoyl -(L)-tartaric acid nonohydrate, and dibenzoyl-(L)-tartaric acid

arbyorous. & TosuRieseiial oft LN HITHE Rl BT BT s
g (3 A e A Srocess of claim | wherein said chiral 3-amino nierle - <
5 salt has an optical purity of at least about 45% ee.
9.  The process of claim 8 wherein said chiral 3-amino nitrile
salt has an optical purity of between about 65 % ee and about 95% ee.
10.  The process of claim 1 further comprising the step of:
recovering said chiral 3-amino nitrile salt.
10 11.  The process of claim 10 further comprising the step of:
recrystalizing said recovered chiral 3-amino nitrile salt in a
recrystalizing solvent to form an enantiomerically enriched 3-amino
nitrile salt having an optical purity of at least about 89% ee.
12.  The process of claim 11 wherein said enantiomerically

15 enriched 3-amino nitrile salt comprises (R)-3-aminopentanenitrile

dibenzoyl-(L)-tartrate salt of the structure:

16



WD 2004/ 002924 PCT/11iS2003/019271 N QO O HBNH JT OH C 0 O H3N ~N
H.. HCZ7. The process of claiml| wherein said solvent system conprises
at | east one of ethyl acetate, toluene, acetonitrile, and water. 8. The
process of wd awsmkymherein said chiral 3-amno nitrile PET/ASINI/NIF1Ian
optical purity of at |east about 45% ee. 9. The process of claim8 wherein
said chiral 3-amino nitrile salt has an optical purity of between about 65
% ee and about 95% ee. 10. The process of claiml further conprising the
step of: recovering said chiral 3-amno nitrile salt. 10 11. The process
of claim 10 further conprising the step of: recrystalizing said recovered
chiral 3-amno nitrile salt in a recrystalizing solvent to form an

enantionerically enriched 3-am no rile sal\t_having an optical purity of
at | east about 89% ee. 12. The proc of ¢laim/dl wherein said
enantionmerically 15 enriched 3-am nooﬁi(ﬁg,-l'*é" S conpri ses

(R)-3-am nopentanenitrile dibenzoyl-(L)-tartrakue salt of the structure: 16
WO 20114/ 002924 PCT/ US2003/ 019271 N ¢ 0’“—'%@

o HaN” //N
"
HC
13.  The process of claim 11 wherein said recrystalizing solvent
comprises at least one of ethyl acetate, methyl ethyl ketone, isopropyl

alcohol/water, acetonitrile, ethyl alcohol, methyl fert-butyl ether,

5 dichloromethane/water, and tetrahydrofuran.

14. The process of claim 11 further comprising the step of:
recovering said enantiomerically enriched 3-amino nitrile salt.
15.  The process of claim 14 further comprising the step of:
adding another acid to said enantiomerically enriched 3-amino
10 nitrile salt to form another 3-amino nitrile salt.
16. The process of claim 15 further comprising the step of:
recovering said other 3-amino nitrile salt.
17.  The process of claim 15 wherein said other acid comprises
at least one of methanesulfonic acid and hydrochloric acid.
15 18.  The process of claim 15 wherein said other 3-amino nitrile
salt icomprises at least one of (R)-3-aminopentanenitrile methanesulfonic

acid salt of the structure:
17



O~HNH o- HC f 0 VHIN / H HC13. The process of claiml1l
wherein said recrystalizing solvent conprises at |east one of ethyl
acetate, methyl ethyl ketone, isopropyl alcohol/water, acetonitrile, ethyl
al cohol , nmaaeb4/a0eq28- butyl et her, 5 di chl or omet hane/ wat BECT/US0@$/019271
tetrahydrofuran. 14. The process of claim 11l further conprising the step
of: recovering said enantionerically enriched 3-amino nitrile salt. 15.
The process of claim 14 further conprising the step of: addi ng anot her
acid to said enantionerically enriched 3-amino 10 nitrile salt to form
another 3-amno nitrile salt. 16. The procesg_of claim 15 further
conprising the step of: recovering said ot heN3-anino nitrile salt. 17.
The process of claim 15 wherein said other «d _conprises at |east one of
met hanesul fonic acid and hydrochl oric aci d.o-iS 18.7The process of claim 15
wherein said other 3-amno nitrile sal to\isz‘orrpri sgs at least one of
(R)-3-am nopentanenitrile methanesul fonic/Xgcid salt of the structure: 17
WO 2004/ 002924 PCT/ US2003/019271 N H3W®O H O "s H3C H3C O

and (R)-3-aminopentanenitrile hydrochloric acid salt of the

structure:

5 19. The process of claim 10 further comprising the step of:
adding another acid to said chiral 3-amino nitrile salt to form
another 3-amino nitrile salt.
20. The process of claim 19 further comprising the step of:
recovering said other 3-amino nitrile salt.
10 21. The process of claim 19 wherein said other acid comprises
at least one of methanesulfonic acid and hydrochloric acid.
22. The process of claim 19 wherein said other 3-amino nitrile
salt comprises at least one of (R)-3-aminopentanenitrile methanesulfonic

acid salt of the structure:

18



and (R)-3-am nopentanenitrile hydrochloric acid salt of the N cl' H3NFI

H C structure: 5 19. The process of claim 10 further conprising the step
of : adding another acid to said chiral 3-amno nitrile salt to form

anot her 3- a¥0 m04/002924i | e salt. 20. The process of clai m RETABRDIEP271
conprising the step of: recovering said other 3-amno nitrile salt. 10 21.
The process of claim 19 wherein said other acid conprises at |east one of
met hanesul foni ¢ acid and hydrochloric acid. 22. The process of claim19
wherein said other 3-amno nitrile salt conprises at |east one of -
(R)-3-am nopentanenitrile methanesulfonic agjd salt of the structure: 18
WO 2004/ 002924 PCT/ US2003/ 019271 N H3NO O SNH;C \0 H3C and

(R) -3-ami nopentanenitrile hydrochloric acid 1of the N Cl- H3NHH C
structure: 5 23. The chiral 3-amino nitril eosfal td produced by the process of
cl ai m 10. 0\8/ ha

/X
he  ©

and (R)-3-aminopentanenitrile hydrochloric acid salt of the

structure:

S 23.  The chiral 3-amino nitrile salt produced by the process of
clajm 10.
24.  The enantiomerically enriched 3-amino nitrile salt produced
by the process of claim 11,
25.  The (R)-3-aminopentanenitrile methanesulfonic acid salt
10  produced by the process of claim 18.
26. The (R)-3-aminopentanenitrile methanesulfonic acid salt
produced by the process of claim 22.
27. The (R)-3-aminopentanenitrile hydrochloric acid salt
produced by the process of claim 18.
15 28. The (R)-3-aminopentanenitrile hydrochloric acid salt

produced by the process of claim 22.
19



24. The enantionerically enriched 3-amno nitrile salt produced by the
process of claim1l. 25. The (R)-3-am nopentanenitrile nethanesul fonic acid
salt 10 produced by the process of claim18. 26. The

(R) - 3- am nsyemwacemistri |l e met hanesul fonic acid salt prpducededmgdihe
process of claim22. 27. The (R)-3-am nopentanenitrile hydrochloric acid
salt produced by the process of claim18. 15 28. The

(R)-3-am nopentanenitrile hydrochloric acid salt produced by the process

of claim22. 19 WO 2Q04/ PCI/ US2003/.
(R) - 3- ani nopent anen%grl Ig'“ﬁﬁﬁé %’BWOPFE‘)anF%I?rth% éergé)y (ﬁg\tﬂfHﬁt i ol 1 owi ng
general structure: 0 0O OHSN HNC O ecO H3N. ~N H.. H C 30. An

(R) - 3- anmi nopenthaverg thmfbﬁomlmgzgmal -Stocturertrate salt 5 havi ng the
foll owi ng general structure: N ~ 0 ~QQ H3NII OH; 1 _ H3C

\\\%
d@( Hakf

30. An (R)-3-aminopentanenitrile-dibenzoyl-(D)-tartrate salt

5 having the following general structure:

%l
N

OHXS‘/

HaC

31. A process for producing 3-amino nitrile compounds

comprising the steps of :
providing an (R)-3-aminopentanenitrile dibenzoyl-(L)-tartrate salt

10  having the following general structure:

20



N OINSVOOHN Y HCO H31. A process for producing 3-amino nitrile
conpounds conprising the steps of : providing an (R)-3-am nopentanenitrile
di benzoyl -(L)-tartrate salt 10 having the foll ow ng general structure: 20
WO 2004/ 0028220R@?924S2003/ 019271 N ~0 0 0 _ HP O H, C pOI/G00301927¥ d an
addi ng another acid thereto to form another (R)-3- am nopentanenitrile
salt. 5 32. The process of claim31l wherein said another acid conprises at
| east one of nethanesul fonic acid and hydrochloric acid. 33. The process of
claim 31 wherein said (R)-3- am nopentanenitrjle salt conprises at |east

one of (R)-3- am nopentanenitrile anesul fagic acid salt of the
structure: 10 N\ H3N,
>=o \( HN A

; and

adding another acid thereto to form another (R)-3-
aminopentanenitrile salt.

5 32. The process of claim 31 wherein said another acid comprises

at least one of methanesulfonic acid and hydrochloric acid.

33.  The process of claim 31 wherein said (R)-3-
aminopentanenitrile salt comprises at least one of (R)-3-
aminopentanenitrile methanesulfonic acid salt of the structure:

10

and (R)-3-aminopentanenitrile hydrochloric acid salt of the

structure:

21



""H 0 OSHC H3C and (R)-3-am nopentanenitrile hydrochloric acid salt
of the structure: 21 WO 2004/002924 PCT/ US2003/019271 N Cl' H3N FI° H3C
34. A process for producing 3-amino nitrile conpounds conprising the steps
of :  provi dW2UEHORRRE- 3- ami nopent anenitril e di benzoyl - ( DPCT/HS09E18278alt 5
having the foll owi ng general structure: No Il ~OH3IN* O"~O H' H3C OO
H3NV N and addi ng another acid thereto to form another (R)-3-

am nopentanenitrile salt. 10 35. The process of claim 34 wherein said other
acid conprises at |east one of nethanesul fonic acid and hydrochl oric acid.
36. The process of claim 34 wherein (R)-3-am nopentanenitrile

34. A process for producing 3-amino nitrile compounds
comprising the steps of:
providing an (R)-3-aminopentanenitrile dibenzoyl-(D)-tartrate salt

5 having the following general structure:

; and
adding another acid thereto to form another (R)-3-
aminopentanenitrile salt.
10 35. The process of claim 34 wherein said other acid comprises
at least one of methanesulfonic acid and hydrochloric acid.
36. The process of claim 34 wherein (R)-3-aminopentanenitrile
salt comprises at least one of (R)-3-aminopentanenitrile methanesuifonic

acid salt of the structure:
22



salt conprises at |east one of (R)-3-am nopentanenitrile nethanesul fonic
acid salt of the structure: 22 WD 2004/002924 PCT/ US2003/019271 N H3NL O
H O\S HC H3C and (R)-3-am nopentanenitrile hydrochloric acid salt of the
struct ur e: WO 2061/00233N H H, C 23 PCT/US2003/019271

and (R)-3-aminopentanenitrile hydrochloric acid salt of the

structure:

23



