-1 PROCESS FOR THE PREPARATI ON OF N- SUBSTI TUTED 2- CYANOPYRROLI DI MES The
present invention relates to a novel process for the preparation of

N-(N -substituted glycyl)-2-cyanopyrrolidines and a conposition obtainable
according to the novel process conprising predom nantly N-(N -substituted
gl ycyl)-2(S)-cyanopyrrolidine. N (N -substituted

gl ycyl)-2-cyanopyrrolidines, especially thpse of formulal HO,CN R NN
(') wherein Ris as defined below, in free formor in acid addition salt
form are val uabl e dipeptidyl peptidase-IV (DPP-1V) inhibitors which have
been descri bed FRACKAS FOB/THGOPE:PARYTIONX ani-eUBShiTeuTEm ventiapakrdocess f or
preparation of N-(N -substituted glycyl)-2-cyanopyrrolidines, especially
those of formula | above, conprises reacting a hal ogen (preferably chlorine
or brom ne) substituted (2-cyanopyrroliding)carbonyl nmethylene with an
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N-(N -substituted glycyl)-2-cyanopyrrolidines, as both the

L- hal oacet .nd:sGHARAZY blyBh-ic)inod fﬂoﬁﬁﬂs@'eeasc.gmha Soffrhfi | Precursor are

classified as irritant e process needs aqueous wor k up at
several steps resulting in potential waste problens and | ower yields. It

has al so recently beenqrepgyted appglternative synthesis based on solid
phase chem stry mhlcqggzgﬂﬂg free 1-hal oacetyl -2-cyanopyrrolidine but which
process is not suit up according to its authors (N. WIIland
at al., Tetrahedron 58 (2002) 5741 5746). Thus, there exists a need for an
i nproved process. It has now oufig t hat surprisingly the 1

- hal oacetyl - 2- cyanopyrrol idine internediate may be prepared in such a way

that no isolation of said irritant conpound is needed. Said conpound may
t heref ore BEeggin Bdt pg definadhelow:dn fee forin emn aeid agdijed salt M. anmi ne. I'n

addi tion, are valuable dipeptidyl peptidase-1V (DPP-1V) inhibitors which have been described in WO
98/19998, for example.

The conventional process for preparation of N-(N'-substituted glycyl)-2-cyanopyrrolidines,
especially those of formula | above, comprises reacting a hatogen (preferably chlorine or
bromine) substituted (2-cyanopyrrolidino)carbonylmethylene with an appropriate amine. Said
substituted (2-cyanopyrrolidino)carbonytmethylene may be obtained by reacting a
haloacetylhalide with L-prolinamide foliowed by a dehydration with trifluoroacetic anhydride.
This process has significant drawbacks, especially when considering industrial production of
N-(N'-substituted glycyl)-2-cyanopyrrolidines, as both the 1-haloacetyl-2-cyanopymrolidine
intermedlate and its direct precuréor are classified as irritant. Furthermore the process needs
aqueous work up at several steps resuliing in potential waste problems and lower yields. It
has also recently been reported an alternative synthesis based on solid phase chemistry
which avolds free 1-haioacetyl-2-cyanopyrrolidine but which process is not suitable for scale-
up according to its authors (N. Willand et al., Tetrahedron 58 (2002) 5741-5746). Thus, there
exists a need for an improved process.

It has now been found that surprisingly the 1-haloacetyl-2-cyanopyrrolidine intermediate may
be prepared in such a way that no isolation of said irritant compound is needed. Said
compound may therefore be directly further reacted with the appropriate amine. in addition,



-2- the new process allows to recycle all solvents and the only by-products
are inorganic salts. The new process is characterised by a high overall
yield and is suitable for industrial production. Therefore, an object of
the Instant invention is the process for the preparation of a NN(N -
substituted glycyi)-2-cyanopyrrolidine conprising at |least (a) reacting, in
t he presence of dinethylformam de, a corrpo#(nd of formula (V) OF__11 XZ N)
X11 wherein, independently of each other and X3 are hal ogen; X2 is

hal ogen, OH O ( O) CH2X3, -0 S02-(Cl_B)alkyl or -O S02-(aryl), with
L-prolina f ol | he resultant co und w t hout
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appropri at g. i, and (d) recovering the resultant conpound in free form or
in acid addition salt form Wen X2 is -O-S2-(aryl), the term™"aryl"
refers to nonocyclic or bicyclic aromatic hydrocarbon groups having 6-12

carbon at OWﬁeﬂefbré he 6Bjélﬂ opf%tirhs%ht ifverBorfs tﬁ’é"'Sr'Z%Ess ok %ed?a&arat.d?.aowrm{h and
tetrahydron E %Ig'éigy whi ch nmay optionally be substituted by

subst i tuenf’ 5 'F'Y"HT?QW?' dé’iﬂ)%?'?’?rlﬂ"@cﬁtd@ft 4)al kyl e.g.

trifl uororrm)hyéqtmbahme prgdarpe\of dirtdthylfoihankdex ¥.coapyplind Brfefmenably the aryl
group is a phenyl, or a substituted phenyl. Wien X2 is -0 S02-(CL. e)al kyl or
-O-S2-(aryl), theQerm"alkyl" refers to either straight or branched

chain, which nmay ogtionally be substituted by 1-5 substituents selected from
hal ogen preferably fTXprine, cfMlorine, bronmine or iodine. Exenplary alkyl
groups i ncl ude thyl, ethyl, propyl, isopropyl, n-butyl, t-butyl,

i sobutyl, trifluotomethyl. In the above descri bed process, the amne is

either a primary or a secondar¥I am ne. Such
wherein, independently of each other, X, and X; are halogen; X; is halogen, OH,

O-C(=0)-CHzXs, ~-O-8S02-(C1.g)alkyl or -O-S0z-(aryl),

with L-prolinamide, followed by

(b) reacting the resultant compound without isolation with a dehydration agent, optionally
followed by

{c) reacting, in the presence of a base, the resulfant compound without isolation with an
appropriate amine and

(d) recovering the resultant compound in free form or in acid addition salt form.

When X3 is -O-S02-(aryl), the term “aryl” refers tb monocyclic or bicyclic aromatic
hydrocarbon groups having 6-12 carbon atoms in the ring portion, such as phenyl, biphenyl,
naphthy! and tetrahydronaphthyl, each of which may optionally be substituted by 1-4
substituents, such as optionally substituted {C.s)alkyl e.g. trifluoromethyl, halo, hydroxy, (C..
s)alkoxy, acyl, Preferably the aryl group is a phenyl, or a substituted phenyf.

When X; is -0-80.-(C.s)alkyl or -0-S02-{aryl), the term “alkyl” refers to either straight or
branched chain, which may opticnally be substituted by 1-5 substituents selected from
halogen preferably fluorine, chlorine, bromine or iodine. Exemplary alkyl groups include
methyt, ethyl, propyl, isopropyl, n-butyl, f-butyl, isobutyl, triftuoromsethyl.

In the above described process, the amine is either a primary or a secondary amine. Such

kind of amines useful in organic chemistry, for the synthesis of pharmaceutical compounds



ki nd of am nes useful in organic chem stry, for the synthesis of

phar maceuti cal conpounds -3- are well known by the person skilled in the
art. An appropriate am ne substituted by one or two organic groups, can be
easily selected by the person skilled in the art based on e.g. the
structure of the published DPP-1V inhibitors such as in WD 03/ 002596.
Specifically, an object of the instant invention is the process for the
preparation of a conpound of formula (I)'ifuC)CN RAN v W) (1) wherein R
is a) RIR 2N(CH2) m - wherein R, is a pyridinyl or pyrimdinyl noiety
optionally nono- or independent|ly disubstituted wth (Cl.4)alKky
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(Cy_3) hydroxyal kyl; ¢) R(CH2)" - wherei n either R2 is phenyl optionally

- {
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in the phe‘wypowndr@jfm%a H}/droxyrret hyl ; or is (C4. 3) al kyl ; a [3.1.1] bicyclic
carbocyclic noiety optionally nmono- or plurisubstituted vm'th (G .e)al kyl; a

pyridinyl or naphthyl noiety optionally nono- or independently

di substituted with (Cl1 Hl) al (Ccnd) al koxy or hal ogen;  cycl ohexenyl; or
optional |y substituted lada tyI fand nis 1to 3; or R2 is phenoxy
optional |y nono- or R dentty e subS8tituted with (G _4)al kyl, (C, .

4) al koxy or hal ogen; and ni s2of 3;

wherein R is

a) R4RaN({CH2)m - wherein
Ry is a pyridinyl or pyrimidinyl moiety optionally mone- or independently disubstituted
with (C1.4)alky!, {C.4)alkoxy, halogen, trifluoromethyl, cyano or nitro; or phenyl optionally
mone- or independently disubstituted with (Cq.4)alkyt, (Cs4)alkoxy or halogen;
Ria is hydrogen or (Cs.g)alkyl; and
m is2o0r3;

b) (Cs12)cycloalkyl optionally monosubstituted in the 1-position with (C4.3)hydroxyalky!;

¢) Rz{(CHz)n - wherein either
Rz is phenyl optionally mono- or independently di- or independently trisubstituted
with (C1.4)alkyl, (C1.4)alkoxy, halogen or phenylthio optionally monosubstituted in the
phenyl ring with hydroxymethyl; or is (Cq-g)aikyl; a [3.1.1]bicyclic carbogyclic moiety
optionally mono- or plurisubstituted with (C,.s)alkyl; a pyridinyl or naphthyl moiety
optionally mono- or independently disubstituted with {C1.4)alkyl, (C4.s)alkoxy or halogen;
cyclohexenyl; or optionally substituted adamantyi; and
n is1to3; or
R, is phenoxy optionally mono- or independently disubstituted with (Ci.4)alkyl, (C.
salkoxy or halogen; and '
nis2or3; _

d) (Ra)2CH(CH:)2- . wherein each R3 independently is phenyl optionally mono- or
independently disubstituted with (C4.4)alkyl, (Cs.s)alkoxy or halogen;

2) Ra(CH2z)p - wherein R, is 2-oxopyrrolidinyl or (Cz.4)alkoxy and pis 2 to 4;

f) isopropyl optionally monosubstituted in 1-position with (C1.3)hydroxyalkyl; or



d) (R3)2CH(CH2) 2- wherein each R3 independently is phenyl optionally nono-
or independentlydi substituted with (Cl.4)al kyl, (Cl_4)al koxy or hal ogen; e)
RA(CH2)p - wherein R4 is 2-oxopyrrolidinyl or (C2-4)alkoxy and pis 2 to 4,
f) isopropyl optionally nonosubstituted in 1-position with

(C1_3) hydroxyal kyl; or -4- g) R5 wherein R5 Is: indanyl; a pyrrolidinyl or
pi peridinyl noiety optionally substituted with benzyl; a [2.2.1]- or (3. 1.
1] bl cyclic carbocyclic noiety optionall y‘ﬁﬁno- or plurl- substituted with
(Cl_e)al kyl; adamantyl; substituted adamantly; or (Cl.8)al kyl optionally
mono- or independently plurisubstituted with hydroxy, hydroxymethyl or
phenyl  op®i BnYMeSINRs- or NARRYE FeRIEEINY Qlipigrginyt mbiety %ﬂﬁﬁa'ﬁ’eﬁbﬁtﬁweﬁwth
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compound i hoiohduaBiet Aaghfent PRl (C SRS ERARREY STHARR |
fol | oned b fiae)foiegtiniasty addifionisaltferasence of a base, the resultant conpound
W t hout i sedragdsiiy W th an appropriate amne, preferably a conpound of

formul a (Vzab HZPIR E’;VH? wher ei n 3 i§ as defined for fo;PrLI}JI a (1) and (d)
recover i ng'¥ FAHR% [ g Rresanis of sty teraemids, &, pypPeynd i on salt

form Reaction (a)A s conveniently carried out under an inert atnosphere and
I n the presence of || di met hyl formam de and a further inert, organic sol vent

or a mixture of ?)ayhfzol vents, iy,

X4

wherein, independently of each other, X; and X; are halogen; X; is halogen, OR,
0O-C(=0)-CHz2X3, -0O-S02-(Ci.s)alkyl or -Q-S02-(arvi},
with L-prolinamide, followed by
(b} reacting the resultant compound without isolation with a dehydration agent, preferably
optionally followed by
(c) reactiﬁg, in the presence of a base, the resultant compound without isolation with an
appropriate amine, preferably a compound of formula (V1)

HzNR (Vi)
wherein R is as defined for formula (1) and
(d) recovering the resultant compound in free form or in acid addition satt form.

Reaction (a) is conveniently carried ocut under an inert atmosphere and in the presence of
dimethylformamide and a further inert, organic solvent or a mixture of such solvents,
preferably isopropyl acetate or ethyl acetate. The temperature preferabiy is from about 5° to
about 45°C and most preferred from about 10° to about 35°C. Preferably a 2 to 20% molar
excess of (V) is used. Preferably, no base is added. Preferred are compounds of formula (V)
wherein both X; and Xz are halogen, preferably chlorine or bromine, particularly preferred X,

and X, are the same and most preferred X, and X; are both chiorine.

Reaction (b) is conveniently carried out under an inert atmosphere and in the presence of an
inert, organic solvent, preferably a mixture of isopropyl acetate and dimethylformamide. The



preferably isopropyl acetate or ethyl acetate. The tenperature preferably is
fromabout 50 to about 45C and nost preferred fromabout 10 to about 35C
Preferably a 2 to 20% nolar excess of (V) is used. Preferably, no base is
added. Preferred are conpounds of forrmula (V) wherein both X1 and X2 are
hal ogen, preferably chlorine or brom ne, particularly preferred X1 and X2
are the sone and nost preferred X1 and X2 are both chlorine. Reaction (b) is
conveniently carried out under an inert athbsphere and in the presence of an
inert, organic solvent, preferably a m xture of isopropyl acetate and

di et hylformam de. The -5- tenperature preferably I's fromabout 15 to about
45C and nodemparafues pEierably in HHB @botd 5 & akay 48" Rawd mag arefsimed fremyairaut 2@hto
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out under an 1nert at m)sghere ereb P/ the resul tant reaction product of (b)
i s added t §ePTRRASEHBY IS PIUIRLY ATHA YPOYTR & Walehe conmpound of formula (V1)
in an Inert, organic solvent, preferably 2- but anone, aceton, acetonitrile or

di met hyl f or e e pr abl from abo about .60C
and nost 5%@&?% Jgfcr('J P&?n a%‘gtcg&t?d OU? d(’)eﬁtané-'fgsat %?3 ere%yi'?ﬁ ATy y e
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preferably |n 5% npl ar excess. Conveni entl %O%é base, used in an

anount of Q'W%hﬂi?r@am'dﬁr Lhe femmeyatyrsyrpfegably isdromal ihaoquk 89°C and BeRfat e or
NaCH,  prepasféertdd/frddn260a 10° tdA68I8 3810l FRtdrably af k@it dR6UB (foRa@ontds Y t4 0%,
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sol vent  coRfalftor2 thHBayeprefdhbly about 5.5 eq, may be an alkali carbonate or NaOH,
preferably Na,CO; or K,CO; and most preferred K.CQCs.

Recovery (d) conveniently comprises filtering the reaction mixture, removing the solvents
under reduced pressure and recrystallising the crude product from a solvent containing an
organic or inorganic base. In a preferred embodiment, the solvent contains a N-base, for
example 1,8-diazabicyclo[5.4.0]jundec-7-ene, tetramethylguanidine, N{CsHa}a, N{CaHs}s,
isobutylmorpholine or tetramethylpiperidine.

The compounds of formula (1} can exist in “free form” or in acid addition salt form. Salt forms
may be recovered from the “free form™ in known manner and vice versa. Acid addition salts
may e.g. be those of pharmaceutically acceptable organic or inorganic acids. Although the
preferred acid addition salts are the hydrochiorides, salts of methanesulfonic, sulfuric,
phosphoric, citric, lactic and acetic acid may also be utilized.

' "Alkyl" and "alkoxy" are either straight or _bl"anched chain, of which examples of the latter are

isopropyl and tert-hutyl.



exanpl e 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene, tetranet hyl guani di ne, N(C4H9) 3,
N( C2H5) 3, i sobutyl nor pholine or tetramnethyl pi ped di ne. The conpounds of
formula (1) can exist in "free fornf or in acid addition salt form Salt
forms nmay be recovered fromthe "free form in known manner and vice versa.
Acid addition salts nmay e.g. be those of pharmaceutically acceptable
organi c or inorganic acids. Although the referred acid addition salts are
t he hydrochl orides, salts of nethanesul forric, sulfuric, phosphoric, citric,
| actic and acetic acid may al so be utilized. "A kyl" and "al koxy" are either

straight or hed Shal n, of which exanples of the latter are isopropyl
and tert- bl'ftRfPera ﬁf@}%ﬁg&ﬂwd@g%@ or c) as defined above. R preferably
is a pyridinyl or pyrimndi nyI or piperazinyl noiety optionally substituted
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i s pyridi nRzpyqferaBly 'i)?@f%‘?ﬁb?‘ipsf@t%hﬂﬁldﬁ eagidatmle,rm ateblyi is @t@éfefefably

pr ef er abl yid Nobz, pepbdiaiRi. pgyéfemtay iR\ orf®, @bsdcRdmly\s. i s pyrimdin-2-yl. It
preferably is unsubstitute monosubst i t ut ed, preferably in 4-position.

Preferred as substitutents for pyridinyl and pyrimdinyl are hal ogen, cyano
and nitro, Pgdgimd ipa&feryabtyyapwidiwem it prefesaldyiissnsthatieded phennytbsupstaﬁtedabl y is

nonosubst | Ef‘étf@rgblx n S-Bﬁﬁtlgﬁ q?{%ia' )sypé}glta'bwg ??ﬂt A, gﬁ-?(lh ft f‘?&g%blﬁg gﬁ&fb‘%mu}’ed
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or 1 odine, ?gﬂp _?50;.{'&9“ ne, chlorine or brom ne, especially chlorine.

(a. a)alk f 1to 6, preferably 1 to 4 or 3 to 5, especially
of 2 or 3 (Ca~1z)cycloalkyl preferabryls cyclopentyl of cyclohexyl. When it is substituted, it preferably is

substituted with hydroxymethyl. (Cz.4)alkoxy preferably is of 1 or 2 carbon atoms, it especially
is methoxy. (Ci.g)alkoxy preferably is of 3 carbon atoms, it especlally is isopropoxy. Halogen
is fluorine, chlorine, bromine or iodine, preferably fluorine, chlorine or bromine, especially
chlorine. (C1.s)alkyl preferably is of 1 to 6, preferably 1 to 4 or 3 to 5, especiallyof 2 or 3
carbon atoms, or methyl. (C1.4) atkyl preferably is methyl or ethyl, especially methyl. (Cy.
s)hydroxyalkyl preferably is hydroxymethyl.

A [3.1.1]bicyclic carbocyclic molety optionally substituted as defined above preferably is
bicyclo[3.1.1Thept-2-yt optionally disubstituted in 6-position with methyl, or
bicyclof3.1.1 Thept-3-yi optionally frisubstituted with one methy! in 2-position and two methyl
groups in 6-position. A [2.2.1]bicyclic carbocyclic moiety optionally substituted as defined
above preferably is bicyclo[2.2.1Jhept-2-yl.
Naphthy! preferably is 1-naphthyl. Cyclohexene preferably is cyclohex-1-en-l-yl. Adamantyl
preferably is unsubstituted or substituted by one or more, for example 2 substituents 1- or 2-
adamantyl. Preferred subetituents are selected from alkyl, -OR1g or -NR1R+2; where Ry, Rq4
and R4; are independently hydrogen, alkyl, Ci.salkanoyl, carbamyl, or ~CONR13Ry4; where Rq3
and Ry are independently alkyl, unsubstituted or substituted aryl and where one of Rz and
R4 additionally is hydrogen or R1s and R4 together represent Ca.7alkylene.



carbon atons, or nethyl. (Cl_4) alkyl preferably is nmethyl or ethyl,
especially nmethyl. (G _ 3)hydroxyal kyl preferably is hydroxynethyl. A
[3.1.1] bicyclic carbocyclic noiety optionally substituted as defined above
preferably is bicyclo[3.1.1] hept-2-yt optionally disubstituted in
6-position with nethyl, or bicyclo[3.1.1 |]hept-3-yl optionally
trisubstituted with one nethyl in 2-position and two nethyl groups in
6-position. A[2.2.1]bicyclic carbocyclic noiety optionally substituted as
defined above preferably is bicyclq[2.2.1fhept-2-y|. Napht hyl preferably is
1- napht hyl . Cycl ohexene preferably is cycl ohex-1-en-1-yl. Adamantyl
preferably is unsubstituted or substituted by one or nore, for exanple 2
subst i t uent A Pyrolisfinypor gigeyiing ynoletpoptienalis qubsiiited ssidefinedabeve areterely i r om

al kyl, - OR gyridnl31RE gipebrLte£yiRinthenmlid su@sﬂﬁht&l@ pRif&rablyde Neéﬂfggﬂhﬂe}d hydr ogen,
aIkyI, Cl- sal kanoyl, carbanyl, or-CONRL3R, 4; where R13 and R14 are

i ndependently al kyl, unsubstituted or substl tuted aryl and where one of R13
and R14 ad‘déryipmfedréqaries:ohyﬁuogeafformlﬁﬁa) and R14 together represent

Cz-i al kyl eNGna § A pyrrolidinyl or piperidinyl noiety optionally
substituted 2e defined above preferably is pyrrolidin-3-yl or

pi peri di n-4-yl . RBACHL) andsRiis iskbstitited pdarpardylearbl y is N-substituted. Very

preferred are cogRpunsls, Qfmffr@re%ﬂrﬁor(lh)acmﬁﬁibﬂsalRfdrﬁl R2(CH2), and R2 is
substituted adamantyl; and nis 0, 1, 3: in free formor in acid

addition salt form A pr ef erred group Is one of above compounds of fornula
(1) wher ei A phtersath@bi isaite cfabbiecorasEumas biforrhsia DY Daeckio thedubstitoga baate

Especial |y aDJa%IanEyll%ongggoH%% io%eﬁe dorrpounds of forrula R HORN CN(IA
Nn or )

Especially preferred compounds are compounds of formula

et e
R' |-|-| o
CN
N \/LL = (1B)
R"ﬁ— N ]

wherein R’ is hydroxy, Ci.zalkoxy, Cir.ealkanoyioxy, or R”R""N-C(0O)0-, where R™ and R"™"

or

independently are C+.7alkyl or phenyl which is unsubstituted or substituted by a substituent
selected from Ci_ratkyl, C.7alkoxy, halogen and trifluormethyl and where R' additionally is
hydrogen; or R" and R™" together are Ca.salkylene; and R” is hydrogen; or R’ and R”
independently are Cq.zalkyl; in free form or in acid addition salt form.



R HOII CN (IB) Nwherein R is hydroxy, G aal koxy, C, .sal kanoyl oxy, or
R'"R'"NC(OO, where R.. and R ... independently are Cl-7al kyl or phenyl
which is unsubstituted or substituted by a substituent selected from

Cl_7al kyl, Cl1_7al koxy, halogen and trifluornmethyl and where R'' additionally
I's hydrogen; or R'' and R'" together are Cs.sal kyl ene; and R' is hydrogen;
or R and R' independently are Cl-7alkyl; in free formor in acid addition
salt form -8- Very particularly preferréd is the conpound of fornula (1A
wherein R is hydroxy and R" is hydrogen in free formor in acid addition
salt form This conpound is also known as pyrrolidine,
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wherein the preferred R are the sane as those or formula (I),
especi al | RyRligige, Pﬂ?'@b‘é‘)"ﬁy‘1%”@*%”@@0%%‘?9&?@63%a@m HF&8%ecial |y as
defi ned above andnls 0, 1, 2 or 3; in free formor in acid addi-tion salt
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glycyl)-2(R)-cyanopyrrolidine, obtainable according to the above descri bed

process, whereby 95%to 99,9%is N (N -substituted
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Therefore, a further object of the instant invention is a composition of N-(N'-substituted
giyeyl)-2(S)-cyanopyrrolidine and N-(N'-substituted glycyl)-2(R)-cyanopyrrolidine, obtainable
according to the above described process, whereby 95% to 99,9% is N-(N'-substituted
glyeyl)-2(S)-cyanopyrrolidine and 5% to 0,1% is N-(N'-substituted glycyl)-2(R)-
cyanopyrrolidine, especially whereby 98% to 99,9% is N-(N'-substituted glycyl)-2(S)-
cyanopyrrolidine and 2% to 0,1% is N-{N'-substituted glycy!)-2(R)-cyanopyrrolidine and
preferably whereby 98% to 99,99% is N-(N’-substituted glycyl)-2(S)-cyanopyrrotidine and 2%
to 0,01% is N-{N'-substituted glycyl)-2(R)-cyanopyrrolidine, and very preferably whereby 99%
to 99,98% is N-(N'-substituted glycyh)-2(8)-cyanopyrrolidine and 1% to 0,01% is N-{N'-
substituted glycyl)-2(R)-cyanopyrrolidine.

In a further embodiment the present invention covers a composition e.g. a pharmaceutical
composition comprising a N-(N'-substituted glycyl)-2(S)-cyanopyrrolidine and a N-(N'-
substituted glycyl)-2(R)-cyanopyrrolidine, whereby 95% to 99,9% is N-(N’-substituted glycyl)-
2(S)-cyanopyrrolidine and 5% to 0,1% is N-(N'-substituted glycyl)-2(R}-cyanopyrrolidine,
preferably whereby 95% to 99,99% is N-(N'-substituted glycy!)-2(S)-cyanopyrrolidine and 5%
to 0,01% is N-(N'-substituted glycyl)-2(R)-cyanopyrrolidine, most preferably whereby 98% to -
99,99% is N-(N'-substituted glycyl)-2(S)-cyanopyrrolidine and 2% to 0,01% is N-(N'-
substituted glycyl)-2(R)-cyanopyrrolidine and very preferably whereby 99% to 98,89% is N-



to 0,01%1s N (N -substituted glycyl)-2(R) -cyanopyrrolidine, and very
preferably whereby 99% to 99,99%is N (N -substituted
glycyl)-2(S)-cyanopyrrolidine and 1 %to 0,01 %is N-(N - substituted
glycyl)-2(R)-cyanopyrrolidine. In a further enbodi mnent the present invention
covers a conposition e.g. a pharnaceutical conposition conprising a

N-(N -substituted glycyl)-2(S)-cyanopyrralg dine and a N-(N - substituted
glycyl)-2(R)-cyanopyrrolidine, whereby 95%to 99,9%is N (N -substituted
glycyl)- 2(S)-cyanopyrrolidine and 5%to 0,1%is N (N -substituted
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gl ycyl ) - 2(8R§-(I‘dyalbetﬂyte|dcglyoyl)méR) ofepopPYOl@BH t 0 99, 5% is N- (N -substituted
glycyl)-2(S)- cyanopyrrolidine and 1 %to 0,5%is N (N -substituted
glycyl)-2(R)-cyanopyrrolidine, or whereby 99,2%to 99,9%is
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i nst ant e osition of N-(N -substituted glycyl)-2(S)-
cyanopyr rqu B g"‘é?n‘i‘?sﬂ'b Re¥ubsti tuted gl ycyl)-2(R) -cyanopyrrolidine,

obt ai nabl e according to the above described pr ocess. Preferably, the
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present invention also concerns; i) a pharmaceutical conposition conpri sing,

a) one or nore pharnmaceutically acceptabl e excipients, and
The present invention also concerns;

i} a pharmaceutical composition comprising,
a) one or more pharmaceutically acceptable excipients, and
b) at least one N-(N'-substituted glycyl)-2(S)-cyanopyrrolidine obtainable according

to the above described process.

it} a pharmaceutical composition comprising,
a) one or more pharmaceutically ai:ceptable exclpients, and
b) at least one N-(N'-substituted glycyl)-2(S)-cyanopyrrolidine, and
c) between 0.00001% and 5% by weight of at least one
(haloalkylene)dialkylammonium halogenid preferably
chioromethylens)dimethylammonium chleride.

Preferably the N-(N'-substituted glycyl)-2(S}-cyanopyrrolidine is obtainable according to the
above described process

Preferred N-(N'-substituted glycyl)-2(S)-cyanopyrrolidines are those described as preferred

compounds in the above process.



b) at least one N-(N -substituted glycyl)-2(S)-cyanopyrrolidine obtainable
according to the above described process. ii) a pharnmaceutical conposition
conprising, a) one or nore pharmaceutically acceptabl e excipients, and b) at
| east one N-(N -substituted glycyl)-2(S)-cyanopyrrolidine, and c¢) between
0. 00001 % and 5% by wei ght of at (east one (hal oal kyl ene)di al kyl anmoni um
hal ogeni d preferably chloromet hyl ene)di met hyl ammoni um chl oride. Preferably
the N-(N -substituted glycyl)-2(S)-cyanopyyolidine is obtainable according
to the above described process Preferred ﬁ-(N‘-substltuted
glycyl)-2(S)-cyanopyrrolidines are those described as preferred conpounds
I n the above process. -10- Exanples Exanple 1) Preparation of Pyrrolidine,
1-[ (3- hydroxy-1- adamant yl ) am no] acetyl - 2-cyano-, (S): Step (a) A 1500 m
reactor, edtfappdes with a nmechanical stirrer, is charged with 212 g

| sopropyl -acetate and 19.8 g dinethyl formam de. The reactor is inertized.
At about I|IT (|nternal tenperature) 15 C, 125 g chloroacetylchloride is
added wi t hifFr@Mledh | after conplete addition the IT i's adjusted to about

15 C, and &Praphraliorosk Rjirolidifed:- t(smyaﬂow-araddﬁlah@g& cﬂad& tdﬁr ¥hd-Ofgyam de is
S

added within I h. The addition funnel is rinse opr opyl - acet ate.
The reaction mxture is warnmed to about IT 35 C for 15h Step (b) After
cooling to Stbm(e) 15 C 142 g Vil sneier reagent is added in portions. The

reaction g X4y r'ﬁl Heﬁc F 'equﬁg cﬁo_\%rth &nﬁcﬁénlc%‘)&h‘rter i, A'?a V\?%]mﬁﬁtmz C%lggﬁﬂ'b ?15 chtats 4

water is added. eactor, P ant cal St rrer
i s charged apeEt1g- 8739 me I@flform@ragg, Jive reactor is mert zed. At about IT (internal temperature) 15

°C, 125 g chloroacetyichloride is added within 15 min., after complete addition the IT is
adjusted to about 15 °C, and a solution of 110 g L-prolinamide in 304 g dimethylformamide is
added within 1 h. The addition funnel is rinsed with 18 g Isopropyt-acetate. The reaction
mixture is warmed to about IT 35 °C for 1.5 h. |

Step (b) _
After cooling to about 15 °C 142 g Vilsmeier reagent is added in portlons. The reaction
mixture is stirred for 1 h at about IT 25 °C. At IT max. 25 °C 4.4 g water is added.

Step (¢)

A 4.5 reactor, equipped with a mechanical stirrer, is charged with 733 g of potassium
carbonate, 194 g 3-hydroxyamincadamantane, 8.0 g potassium iodide and 880 g 2-butanone.
The suspension is heated to about 35 °C. At this temperature 937 g solution of step b) (crude
{S)-1-chloroacetyl-pyrrolidine-2-carbonitrite) is added within 1.5 h. The addition funnel is
rinsed with 20 g 2-butanone. After stirring for an additional 1 h, the suspension is warmed to
about IT 70 °C for 30 min. The warm suspension is filtered and the filter cake Is rinsed three
times with warm 331 g 2-butanone. The filtrate is concentrated at about JT (jacket
temperature) 60 °C under reduced pressure (about 20 mbar).

Step (d)

At about JT 60 °C 8.8 g 1,8-diazabicyclo[5.4.0jundec-7-ene and 44 g isopropanot is added
and stirred for 30 min. at |T about 60 "C. The resulting suspension is cooled to about IT 40 °C
and at JT 40 °C 814 g t-butylmethylether is added. The suspension is cooled to about IT 20
*C and stirred for at least 2 h at this temperature, then cooled to about —10°C - 0 °C, stirred
for 1 h and filtered. The filtration “cake” is washed twice with 168 g of a cold (about -10 °C)



carbonate, 194 g 3-hydroxyanm noadamantane, 8.0 g potassium i odi de and 880 g
2- but anone. The suspension is heated to about 35 C. At this tenperature 937
g solution of step b) (crude (S)-1-chloroacetyl-pyrrolidine-2-carbonitrile)
is added within 1.5 h. The addition funnel is rinsed with 20 g 2-butanone.
After stirring for an additional 1 h, the suspension is warned to about IT
70 C for 30 mn. The warm suspension is filtered and the filter cake is
rinsed three tinmes with warm 331 g 2-butanone. The filtrate is concentrated
at about JT (jacket tenperature) 60 C under reduced pressure (about 20

nmbar) . Ste d At about JT 60 1.8-di azabi cycl o[ 5. 4. ndec-7-ene
and 44 g i k) Kire elasepmaegnol Qﬂ‘gf Elf'?‘mega"ﬁ“aﬁf g’&?#ﬁ‘?" u "I(gg-gglhs WEAC. The
resul ting wﬂemdscnaniwésswaatetmbddT&BOOt IT 40 C and at JT 40 C 814 ¢
t-butyl met hyl ether is added. The suspension is cooled to about IT 20 C and
stirred for at least 2 hat this tenperature, then cooled to about -10C - O
C, stirred for 1 h and filtered. The filtration "cake" is washed twice with
168 g of ageflgk gabout -10 C) 11- 1:1 (v:iv) mxture of isopropanol and
t-butyl met hyl et her. The crude product (247 gl is dried under reduced
pressure dtUrfERIipn of Pyaslicgine, grlk Y‘g°’2"1?ﬁ?m?“ ¥aamigalasetysreyaiordrke,

1-[ (3- hydroxy-1- adarrantyl)am no] acetyl - 2- cyan- (S): A750 m reactor,

equi pped w nechani cal har wi th 199 of ., crud [(3
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i's washed w ut anone.
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under reduce pressure at about The nelti nt% lp0| nt _is 148C.
d (0°C) mixture of 60492-butanone and 5559t-buty| methyl ether. The product is dried

under reduced pressure at about JT 55 °C. The melting point is 148°C.



-12- Cainms: 1. Process for the preparation of a NN(N -substituted
gl ycyl)-2-cyanopyrrolidine conprising at |least (a) reacting, in the
presence of dinethylformam de, a conpound of formula (V) O x, wherein,
i ndependently of each other, X, and X3 5 hal ogen; X2 is hal ogen, OH,
O C(=0-CH2X3, -0 S02-(Cl_a)al kyl or-0O -(aryl), with L-prolinam de,
followed by (b) reacting the resultant conpound w thout isolation with a
dehydration agent, optionally followed by (c) reacting, in the presence of
a base, the resultant conmpound without isolation with an appropriate am ne
and (d) recovering the resultant conpound in free formor in acid addition
salt form_2. A process according to claim1 wherein the N-(N -substituted
gl ycyl) - ZQ?mopyrrolldl ne is a conpound of fornmula (1) H 0 CN RAN V NA
(1) wherein Ris a) RIR 3N(CHZ)m- wherein R is a pyridinyl or pyrimdinyl
noi ety optignal ly nmno- r‘cﬁpen dently disubstituted with (CL. a).al k%/l
(CL.,)al kc?xﬁ"ooﬁ @@g}‘? P’?Pﬁrﬂ"h GMMy%UbSTEV"&H(S’YSY‘) %‘ICﬁ’I?PYE?“d'WﬂH”S'nQa
optl onal | Yedgpno- or independently disubstituted with (C, _a)al kyl,

) al kox hal ogen; R e is h ogen_or (C, Balk?/ and m|320r3
b) (cs 12)(ei}@ﬁ@@9kvlth%meﬁmlquﬁlmﬁs%df@m%m‘d?u@ eRmpaingdiebfommpadMi i on with
(C13) hydr oxyal kyl ;

O
H"\xz (V)

X

wherein, independently of each other, X, and X; are halogen; X; is halogen, OH,
O-C(=0)-CH2Xs, -0-802-(C1.s)alky! or -O-80;-(aryl),
with L-prolinaride, followed by

- {b) reacting the resultant compound without isolation with a dehydration agent, optionally
followed by
(c) reacting, in the presence of a base, the resultant compound without isolation with an
appropriate amine and

(d) recovering the resultant compound in free form or in acid addition salt form.

2. A pracess according to claim 1 wherein the N-(N'-substituted glycyl)-2-cyanopyrrofidine is
a compound of formula (1)

™
N

wherein R is .
a} Ri{Re:N{CH2)m - whersin
Ry is a pyridinyl or pyrimidinyl moiety optionally mono- or independently

disubstituted with (C4)alkyl, (C;4)alkoxy, halogen, trifluoromethyl, cyano or nitro; or
phenyl optionally mono- or independently disubstituted with (Cy.s)alkyl, (C,.)alkoxy or
halogen;
Ria is hydragen or (Cy.s)alkyl; and
m is2or3;

b) (Ca.z)cycloalkyl optionally monosubstituted in the 1-position with (C1.5)hydroxyalkyt;

¢) Rz(CH3), - wherein either



N

c) RR(CH2)" - wherein either -13- -2 is phenyl optionally nono- or

| ndependently di- or independently trisubstituted wth (C A)alkyl, (C

) al koxy, hal ogen or phenylthio optionally nonosubstituted in the phenyl
ring with hydroxymethyl; or is (Cl.e)alkyl; a [3.1.1] bicyclic carbocyclic
noi ety optionally nono- or plurisubsti-tldted with (C, _B)al kyl; a pyridinyl
or naphthyl noiety optionally nono- or independently disubstituted with
(C A)al kyl; (Cl4)al koxy or hal ogen; cyclohexenyl; or optionally substituted
adamantyl ; anBzn i sisphepylpptiepalirenqne- pHadepepdenlvidimpiindepatdastly tisubstituted

I ndependent | y sl $ebsdii ] i : , n, and
ni s2or3; d) ?gg?%ﬂ {%ﬁggggaﬁﬁégQéﬁbgg%ﬂME§M?Wég§§R§@ﬁ#?@*ﬁgﬁgﬁgﬁgﬁﬂg
optional | y noRBenybring itk bysseraesiatng: diisthe)aikytiadd ! iitieyclicmarageytliomoiety

C Aalk "y - ' 4 SR Il iyl
T
1- posi ti on wi eRtiqrally BpRg-dr dideaprgantly gisubstitred wite (@isialies (Csdakexyanpriogen;

pyrrolidinyl | :CHr AW 1fREd SR ArwiSifRsti tuted with benzyl; a
[2.2.1]- or [gfcigle?griwc'yél éor[:gg*g%%syg’?%dc rmiéet l’SE}J)I‘:gt ionally mono- or nulti-
substituted with (Cé&paliRyl ; adamantyl; substituted adamantyl ;or

(Cl.a)al kyl opti onaksl@hen%m%uyiW%Pﬂﬁ?ﬁénﬁeﬁﬁa}_’%éﬂé Eédtv%lfhel@h%lm,

hydr oxy, hydroxynmethyl o eny optionally non I ndependent

di subst i t ut ed (Gwdalkoxgor Balagaryrnd (C, . 4) al koxy or halogen; in free formor in
acid additionn@éhr?orm 3. A process according to claim1 or 2 wherein the

dehydration agent "of step (b) is a (hal oal kyl ene)di al kyl ammoni um hal ogeni d.
4. A procdsfi Edi)g t wheredi gach Farndepahdandly is pheayldptionaliimare- elgent of step

(2 o5 57 R ARSI, 04l oy ocEss ey o 1

e) Ry(CHz), - wherein R, is 2-oxopyrrolidiny! or (Cz.)alkoxy and p is 2 to 4;

f) isopropyl optionally monosubstituted in 1-position with (Cq.a)hydroxyalkyl; or

g) Rs wherein Rs is:  indanyl; a pyrrolidinyl or piperidinyl moiety optionally substituted with
benzyl; a [2.2.1]- or [3.1.1]bicyclic carbocyclic moiety optionally mona- or multi-
substituted with {C4.g)alkyl; adamantyl; substituted adamantyl ;or (C,.5)alkyl optionally
mono- or independently plurisubstituted with hydroxy, hydroxymethyl or phenyl
optionally mono-or independently disubstituted with {C,.3}alkyl, (Ci.c)alkoxy or halogen;

in free form or in acid addition salt form.

3. A process according to claim 1 or 2 wherein the dehydration agent of step (b) is a
(haloaikylene)dialkylammonium halogenid. '

4. A process according to claim 1 or 2 wherein the dehydration agent of step (b) is
(chloromethylene}dimethylammonium chloride.

5. A process according to claim 2 wherein the amine of step (c) is a compound of formula
(V)

H.NR v
wherein R is as defined for formula () in claim 2.

6. A process according to claim 2 comprising
(a) reacting, in the presence of dimethylformamide, a compound of formula (V)



H2NR (VI) wherein Ris as defined for formula (1) in claim2. 6. A process
according to claim2 conprising (a) reacting, in the presence of

di et hyl f or mam de, a conpound of fornmula (V) -14- O XZ (V) Xl wherein Xi is
hal ogen; X2 is hal ogen, OH, O C(=0) - CH2X, 9802 (C, .e)al kyl or -0-SO2-
(aryl), with L-prolinam de, followed by (b reacting the resultant conpound
w thout isolation with (chloronethyl ene)di net hyl ammoni um chl ori de, foll owed
by (c) reacting, in the presence of a base, the resultant conpound wi thout

i solation with a conpgound of formula (VI) H2ZNR (VI) wherein Ris as defined
for formula (1) and (fJ) recovering the resultant conpound in free form-or in
acid addition salt f 7. A procesgy ccording to claim6 wherein Ris
R2(CH2) "- and R2 is| subseituted adanentyl; andnisO,1,2o0r3_ 8. A conposition
of N-(N -subst | tuted glyecyl)-2(S)- cyanopyrrol i dine and N-(N -substituted

gl ycyl)-2(R) - cyanopyrrol [ d| ne, obt ai nabl e accordi ng to the process of claim
1 or 2, Wnere % t % N. - substitute

ol oyt - 2( S SRSy RIPGRT: Ko a5, OF. B Gi-5) LHKs-ONBO= Gt or-Q1SOx
glycyl)-2(R pmanopyrrol [ d| ne, especially whereby 98%to 99,99%is N (N -
substituted egcyI -2(S)-cyanopyrrolidine and 2%to 0,01 %is

N (N - subst i Vil ke@rejngmi P)fﬂw BYcyanopyrrolidine. 9. A conposition

conpri si ng a(b?\lre(ahkmgsma$éduutym%énﬂbuﬁd'mh£ﬁ@:. M@ﬂgnﬁ)y”ol idine and a N-(N -

substituted cyanopyrrolidi ne ere 98% to 99,9%i s
N- (N - substi Wﬁmw qlmethyiammonlum chioride, followed by

{c) reacting, in the presence of a base, the resultant compound without isolation with a
compound of forrmula (VI} |

HaNR (V1)
wherein R is as defined for formula (I) and

{d) recovering the resultant compound in free form or in acid addition salt form.

7. A process according to claim 6 wherein R is R,(CH:),- and R; is substituted adamantyl;
andnis0,1,20r3.

8. A composition of N-(N’-substituted glycyl)-2(S)-cyanopyrrolidine and N-(N’-substituted
glyeyl)-2(R)-cyanopyrroliding, obtainable according to the process of ¢laim 1 or 2, whereby
95% to 99,9% is N-{N'-substituted glycyl)-2(S)-cyanopyrrolidine and 5% to 0,1% is N-(N'-
substituted glycyl)-2(R)-cyanopyrrolidine, especially whereby 98% to 99,99% is N-(N™-
substituted glyeyl}-2(S)-cyanopyrrolidine and 2% to 0,01% is N-(N'-substituted glyeyl)-2(R)-
cyanopyrrolidine.

9. A composition comprising a N-(N'-substituted glyeyl)-2(S)-cyanopyrrolidine and a N-{N'-
substituted glycyl)-2(R)-cyanopyrrolidine, whereby 98% to 99,9% is N-(N'-substituted glycyl)-
2(8)-cyanopyrrolidine and 2% to 0,1% is N-(N'-substituted glycyl)-2(R)-cyanopyrrolidine,
preferably whereby 98% to 89,99% is N-(N'-substituted glycyl)-2(S)-cyanopyrrolidine and 2%
to 0,01% is N-(N'-substituted glycyl)-2(R)-cyanopyrrolidine, most preferably whereby 99% to
99,99% is N-(N'-substituted glycyl)-2(S)-cyanopyrrolidine and 1% to 0,01% is N-(N'-
substituted glycyl)-2(R)-cyanopyrrolidine. |

10. A composition of N-(N’-substituted glyeyl)-2(S)-cyanopyrrolidine and N-(N'-substituted
glycyl)-2(R)-cyanopyrrolidine, obtainable according to the process of claim 1 or 2.

11. A pharmaceutical composition comprising,



2(S)-cyanopyrrolidine and 2%to 0,1 %is N (N -substituted
glycyl)-2(R)-cyanopyrrolidine, preferably whereby 98%to 99,99%i s

N-(N -substituted glyoyl)-2(S)-cyanopyrrolidine and 2% to 0,01%is

N-(N -substituted glycyl)-2(R)-cyanopyrrolidine, nost preferably whereby 99%
to 99,99%is N (N -substituted glycyl)- 2('§§-'cyanopyrrol idine and 1% o0 0,01%
is NN(N - substituted glycyl)-2(R) -cyanopyrrolidine. 10. A conposition of

N-(N -substituted g | ). - SV ol di nd. N- (N - substituted
glycyl)-2(R)- cyanopj%*l% t%rdrﬁlrg?ph%bt al ﬁg{?lnggééccﬁ?%ﬁ??eﬁﬁ' l'\%&?'ﬁgapr ocess of claim
1 or 2. 11. A phar nbc#tedst ahe NehMpoghstitubed gipsy)2(Sj-eygnopyrididina pbainableracaoming

phar maceutical |y ac&gggg@cgf%fc&aq%eln%sl and b) at |east one

N- (N -substituted glycy cyanopyrrol i di ne obtainable according to the
process of claim1 or 2 12. A pharmaceutical conposition conprising, a) one

or nore pharngc ically. acceptabl e excipients, and b) at |east one

N-(N -substit t’Sgﬁ%fﬁggé%‘:—g%&o%@%SﬁvﬁpgTQ'di ne, and c¢) between 0.00001 %

and 5% by wei ght of ajptnd @rarsdre pharmecbaticasly ksteptab)ecixaipiaritgaoni um hal ogeni d.

13. A conposition agcardi t | ai.m, erel.n the N-(N.-substituted

gl yeyl)-2(S)- cyanoﬁ{/‘ﬁﬂ%ﬁs?gri‘%@'(ﬁ? Y%[)'?é@a‘fyaﬂﬂeyfﬁid’{‘ﬁ-eafﬂr ocess of

claiml or 2. 14. Acjsmtpesi 0.0800186and Sty welgharyatdbastioaem B to 13, wher eby

formil & R O RLL RERARERKSIARIGIRBREERE s hydroxy and R s

hydrogen in free formor in acid addition salt form 15. A pharmaceuti cal

s O S8Rk hShonHeoiRg % oflRh 72 NIRRT Kok BRI G ofe-
cyanopyrrolidine is obtainable according to the process of claim 1 or 2.

14. A'composition according to any of ¢laim 8 to 13, whereby the N-(N'-substituted giyeyl)-
2(S)-cyanopyrrolidine is a compound of the formula

Rl
O

i oN
" N\)J\ N W
7

wherein R’ is hydroxy and R” is hydrogen in free form or in acid addition salt form.

15. A phannaceutical compositidn comprising,
a) one or more phammaceutically acceptable exclpients, and
b) at least one Pyrrolidine, 1-[(3-hydroxy-1-adamantyl)aminolacetyl-2-cyano-, (8),
in free form, obtainable according to the process of claim 1 or 2,
wherein Pyrrolidine, 1-[(3-hydroxy-1-adamantyljaminolacetyl-2-cyano-, (S) has a
melting point of 148°C.



b) at |east one Pyrrolidine,

1-[ (3- hydroxy-I| -adamantyl ) am no] acetyl - 2-cyano-, (S), in free form
obt ai nabl e according to the process of claiml or 2, wherein Pyrrolidine,
1-[ (3- hydroxy-I-adamantyl ) am no] acetyl - 2-cyano-, (S) has a nelting point of
148C. - 16- 16. A pharnmaceutical conposition conprising, a) one or nore
pharnaceutically acceptabl e excipients, and b) at |east one Pyrrolidine,

1-[(3- hydrox no) acet ano-, (S), in free form

obt ai nabl e a @or dgrﬁ’gﬁ'fr%al?e%fg %B%%t'%fm&pé' ‘ﬁ‘g’l or 2, wherein the recovery

stgp (d) dcorrgrl ses ﬁIdrteejrgﬁlgefph@mﬁaeéﬂﬁdaWacEﬁemalbfeaechp@m/Iaﬁ@ t he sol vents

Gont ai i ng an ©or gahi e PHEPUIAFBen ke gy AremegbhenelarebP vt .

\fhl[ ((:2 Ih sdeqw ppgd V\m';ﬂ*éleﬁor:m@bmmm ao?btd'irfgﬁb,thé rog@s“sraglélmtdazé% ?(| o; cr8 gge
ydr ox aa nt-1-yl am no) - ace rrolidine car boni e

g 2- but anoné ergm gw HRe( !%s]f'gg%@éh%ée%m? E‘P‘I“H% rempvigg thg solypats

stirred for &ﬁdéﬂréuucba EFé&u@dhﬁuéﬁyétéllﬁlh &@r&@hé Bro8uat frdR d1diveht ééntéthing an

reactor, the filter, cake is washed with 2- butanone. iii) the IT s
adj usted to LYRQIC SR IRofanie BASEL - [ ( 3- hydroxy adamant 1-yl am no) - acetyl ] -

pyrrolidi ne- B(5p usiiy P50 il kdaior, wma@aatgpéu witiPa &eghé?ﬁﬂaﬁéﬁ%? |saé?ﬁrg1ﬂ¢ﬂﬂ 1989

the resulting suspension is stirred f I'T 5 CW|th|n2

h then to 300kerudg {HBrhyeronedamentt YR aGPY TS -rPaTale) 8510 4 5

addi tional hpianons) aAd Wﬂéréirhih%,mlhhﬁe i§ H&ﬂ@ﬂ&i Eé‘ﬂui mﬁgd “f(%raﬁd siel fohes ativide
product is vvashed £ Wi ce with a é 8 2- but anone and
u

55.5 g t-but {i thegpixtre isdifared "e/tp)a waf@ (éTa 1rqaﬁtoarth%ﬂfmﬁal&qtsw@an%%w'ﬂpﬁ%@ure
at about JT BRafenel7. A pharnaceut | cal corrp03| tion according to claim1l6,
wherein the pelting point

1- [ ( 3- hydr ox{) Bgdriandiysted @rﬁ%g a’?ﬂ:‘éwg] G HE-Rsiroxrasamants) yiamnmceMlt e) i n
free formi pyridi8re-216)-cAMsrhigid) @hé}:fénded i 1.6 g 2- butanone are added
1-[(3- hydr oxy- | -adanmant yl ) am no] acet rr¥ d( n free for
iv) the resulting suspension is stirre for 30 in., coole to'1T 50 “C WIthln 2h h ento30°C
within 1 h finally to 0 °C within 1 h and stirred for 1 additional hour,
v) after this, the suspension is filtered and the crude product is washed twice with a cold
(0°C) mixture of 60.4 g 2-butanone and 55.5 g t-butyl methyl ether. '

vi) the product is dried under reduced pressure at about JT 55 °C,

17. A pharmaceutical composition according to claim 16, wherein the melting point of
Pyrrolidine, 1-[(3-hydroxy-adamani- 1-ylammo) acetyl]-pyrrolidine-2(S)-carbonitrile) in free
form is 146°C.

18.  Pyrrolidine, 14[(3-hydroxy-1-adamantyl)amino]acetyl-2-cyano-, (S), in free form,
obtainable according to the process of claim 1 or 2,

wherein the recovery step (d) comprises filtering the reaction mixture, removing the solvents
under reduced pressure and recrystallising the crude product from a solvent containing an
organic or inorganic base;

i} by using a 750 ml reactor, which is equipped with a mechanical stirrer, is charged with 189 g
of crude 1-{(3-hydroxy-adamant-1-ylamina)-acetyil-pyrrolidine-2(S)-carbonitrile), 800 g 2-
butanone, and wherein the mixture is heated to reflux (JT 95 °C) and stirred for 15 min

ii) the mixture is filtered into a warm (JT 75 °C) reactor, the filter cake is washed with 80 g 2-
butanone.

iif) the IT is adjusted to 70 °C and 0.18 g (1-{(3-hydroxy-adamant-1-ylamino)-acetyl]-
pyrrofidine-2(8)-carbonitrile) suspended in 1.6 g 2-butanone are added,



obt ai nabl e according to the process of claiml or 2, wherein the recovery
step (d) conprises filtering the reaction m xture, renoving the solvents
under reduced pressure and recrystallising the crude product from a sol vent
containing an organic or inorganic base; iP7 by using a 750 m reactor,
which is equipped with a mechanical stirrer,”is charged with 199 g of crude
1-[ (3- hydr oxy- adamant - 1- yl am no) - acetyl ] -pyrrolidine-2(S)-carbonitrile), 800

g 2- butanoneg, .and waierein the mxture i.s heate | X (JT, C

stirred for 144 WSWTQ PHRPeRYIRR l?rsé'rng?cfrial%trﬁ'Peaoﬁﬁ%g"iq‘{ﬁam'ﬁhﬂ'zg‘gh?%maa%qc
rg_act orEjl the;\fimlntﬁhgﬁaly?%bschmPﬁﬂh\ﬁhahﬁﬁ&@azadbmb:?mmla@,_ i i)) t he :]T is
adjusted to an . -[.(3- roxy-adamant - 1-yl am no) - acet -
pyrrolidine- 2@@%—5’5@% ﬁ”rsg?'gjons'tgﬂglﬁ‘ﬂ%@%é%/rﬁcﬂ’ Uoﬁgcﬁ)(lﬁ‘?ﬁﬁﬂ?g t‘ﬁ'F@‘”é%&eQ&fd -17-
W LR 2 e o e EEn Lo f pal L Loro o OPEEET R and stirred
within t to Wi t hin na to n and stirre
for 1 additidndme WBéP‘?"ﬁxS’f‘%‘i‘%%r@PfFﬂPg‘?d l?rﬁés%%éb%tf?é’wﬁ%%sbfi ltered and the
crude product is washed twice with a cold (0C) mxture of 60.4 g 2-butanone
and 55.5 g t-butyl nethyl ether. vi) the product is dried und reduced
pressure at dBout A\Pﬁ'f@g‘x‘@‘?’ il .'hW’B@g'?"GBP@BWXSa@W 3‘3‘?@'@'%@991?%3%@9950
ani no]  acet yctafin Q¥ adHamactériSed by GARSIRGWbikiof 1884, M 18, characterized by a

mel ting point of 148C. 20. A pyrrolidine, 1-[(3-hydroxy-1-adamantyl) am no]

acetyl -2-cyano-, (S), in free form characterized by a nelting point of
148C. 20. A pyrrolidine, 1-[(3-hydroxy-1-adamantyl} amino] acetyl-2-cyano-, (8), in free form

characterized by a melting point of 148°C.





