WD 2004/ 092127 PCT/ EP2004/ 003980 -1 PROCESS FOR THE
PREPARATI ON OF N- SUBSTI TUTED 2- CYANOPYRROLI DI NES The
w@emgesdi2i nvention relates to a novel process POI/EP1v84/003980
preparation of N-(N -substituted
gl ycyl) - 2- cyanopyrrolldlnes and a conposition
obt ai nabl e according to thelmovel process conprising
predon1nant|y N- (N -substituted
yl)-2 NORYIrro - subst i
erofEdE19% 348 RRUBPRS RGPk k- SngrearRrs y tivgbiePyfRonrommes
formula | H OCN "R RAN (I) wherein Ris as defined
below, in free formor in acid addition salt form are

val uabl e di epti dase: DPP- i nhi bitors ..
The presaieiPHiaD s BUm R SEVFHGCRRS (b6 greraseton PLp-N Substituted
glycyl)- Z-ﬁ{i-ﬁ'l&iyﬁollaihés %\QGVéEBémQBQJEloﬁrdbﬁéiﬁéblfa@ccbhﬁﬁglt@thwmvﬁl process

substi t ut ed yrroli e
comprisingaisBpPRINAPUY K- SrbI eI P RBRUREYaBORT ke
reacting a hal ogen (preferably chlorine or bronine)
substituted (2-cyanopyrrolidino)carbonyl neth ?
N-(N'-subgfitutechalyapin2opranepyrrafidines. %‘?Qf'alb’dﬁgﬁ?f’ﬁf%ﬂ“%@ cyano
pyrrol i d i no)carbonyl methylene may be obtai ned by
reacting a hal oacetyl halide with L-prolinam de
fol | okdd byOa dehyditdtion with trifluoroacetic
anhydry,de. || Thi s _process has significant drawbacks,
eSPR c”\é idering industrial production of
N-(N substituted g|ycyl)-2-cyanopyrrolidines, as both
t he 1-hal oacetyl-2-cyafldpyrrolidine internediate and
its direct precursor are classified as irritant.
Furthernore the process needs aqueous work up at
wherein R avas défirsddzpslone sufreerigrm 1or poaeidtadalitiamasalbfosmobl ens

d,l ower vields. ;
are vatuoBfiy bR He BB COPEELA B0 RGO R B ARRRbEoq n o
98/19998¢ feerdxatripte. whi ch avoi ds free
1- hal oacetyl - 2-cyanopyrrol i di ne but which process is
not suitable for scale- up according to its authors

The convéMiondi Ipkedubsebr preparditdn ahNdiNdsubStitu2RDGY ciiF-2icyansegyrrolidines,

especnall)hgpslgc% Sh etHaGi (ﬂ?ﬁ’&%t %%r?lgﬁg?%??asc Hglanlp?lﬁgglq (;E’rre?echBR/ cl'llémne or

bromine) L‘ub@ﬂltgmae@yéyﬁldpy&bn@lyb)@rbdmylmeltmylemermﬂmaireapmppnbe amine. Said
par e no isolation.of, said

substltutqdr& Qy@pppgg%%umpqrgor}/yé@g@yl may be obtained By reacting a

haloacetylhalide with L-prolinamide followed 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-cyanopyrrolidine
intermediate and its direct precursor are classified as irritant. Furthermore the process needs
aqueous work up at several steps resulting in potential waste problems and lower yields. It
has also recently been reported an alternative synthesis based on solid phase chemistry
which avoids free 1-haloacetyl-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,



conmpound may therefore be directly further reacted
W th the appropriate amne. In addition, WO
wWQ@eM40082127 PCT/ EP2004/ 003980 -2 the new pr OBEEEP2004/003980

allows to recycle all solvents and the only

by- products are inorganic salts. The new process is
characterised by a high overal | yield and is suitable

for industrial production. Therefore, an object of

the instant invention is the process for the

the new [ﬂbe@ﬁf Qﬂdv@@thifedycIN-dll\bolvémtbsiddttuEQﬂ\ly by- products are inorganic salts.

The new SuSlble HESRLNSLL e M) SR L LEASE  Ahausria

productiopompound of fornula (V) 0 r~)(2 (\/) X1 wherein,
i ndependent|y of each other, X and X3 are hal ogen; X2
is halogen, OH O C(=0 - CH2X3 -0 S02-(C1_8)al kyl or

Therefore, @ndset@dithe ,lnétbﬁthn#erﬂfd?i lbriﬁérbid@oesfs%rl heasreb¥rdtidh of a N-(N’-

reacti gg the resultant conpound w thout isolation wth
substituted gl¥pylite=gyanrPygakdine semMrsisiNg 3t 1epsh | oned by (c)

(a) reactiﬁgﬁﬁtthé‘ %reé.efmbrb? R EERAYE A AMnide, RASEMPbiisd bERHMURNLY)

conpoun out isolation with an appropriate amne
an (d) recovering the resultant conpound in free form
n acid addition salt form \Wen X2 is
%E(aryl) \ﬂe term"aryl" refers to nonocyclic or
|cyc c aromatic hydrocarbon groups having 6-12
Xarbon atonms in the ring portion, such as phenyl,
bi phenyl, naphthyl and tetrahydronaphthyl, each of

nerein, lschr e B SSAoenbe S AHERL i hSaBi Fiappiosen. on
O-C(= O)LC%A)abls@z-GC&)alkwéHJ@s ), halo, hydroxy, (C, _

koxy, acyl. Preferably the aryl group is a phenyl,
WItthr@rnaamgab@d'pweﬂéw phenyl . Wien X2 is -O S02-(C, 8)al kyl

(b) reactnﬁ@t %@taﬁ%d&bouﬁ@%tﬁ@ﬁ%o@tlbﬁ|wutH §fd%h§dlta@ioﬁ'atdéﬁf optionally

branched chai n, which nay optionally be
followed bmbstltut ed by 1-5 substituents selected from hal ogen

(c) reactn%(%?lﬁé"?ké’s{ncH% I NSaseC O § anp{: 8 d)(mtheﬁi iSStation wuth an

roups i nc e propyl,
approprlatg@pmopyalnd n- butyl -butyl, |sobutyl

(d) recovél[iﬂ.wé kﬁéorre%ﬁﬁgméompound in free form or in acid addition salt form.

When X; is -O-SO2-(aryl), the term “aryl” refers to monocyclic or bicyclic aromatic
hydrocarbon groups having 6-12 carbon atoms in the ring portion, such as phenyl, biphenyl,
naphthyl and tetrahydronaphthyl, each of which may optionally be substituted by 1-4
substituents, such as optionally substituted (C1.s)alkyl e.g. trifluoromethyl, halo, hydroxy, (Cs.
s)alkoxy, acyl. Preferably the aryl group is a phenyl, or a substituted phenyl.

When X; is -O-SO2-(C.g)alkyl or -O-SO,-(aryl), the term “alkyl” refers to either straight or
branched chain, which may optionally be substituted by 1-5 substituents selected from
halogen preferably fluorine, chlorine, bromine or iodine. Exemplary alkyl groups include

methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl, isobutyl, trifftuoromethyl.

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



In the above described process, the anine is either a
primary or a secondary am ne. Such kind of am nes
wais@hod21en organi ¢ chem stry, for the synt hesiBCDEP2004/003980

phar maceuti cal conmpounds WD 2004/ 092127

PCT/ EP2004/ 003980 -3 are well known by the person

skilled in the art. An appr@priate am ne substituted

by one or two organic groups, can be easily sel ected

by the person skilled in the art based on e.g. the
are well KhoWACH:Ithe Oﬁérsérﬂ‘@klﬂébhh aHeesrt Wabyrdm@t@hhﬁlﬁé sﬁb@thu%ﬂ by one or

in WO 03/ 02596 SpeC|f| cally, an object of
two organie greiRs. CAD Ortqasy isglacdted By S peropSiipd 'BrtBﬁéftat?&ﬁ?ﬁ’ on e.g. the
structure Bf thd pmgﬁé’& Py ﬁr%m&r@ sukh a@ i Vi 0326b2896.N (1)

wher el n Is a) RLR aN )m- wherein R is-a

pyri di nyI or pyrl m di nyI rml ety optionally nono- or
Specifical e RS e Rhaman T e i idpisparation of a
compoungdiof farmuba (Phenyl optionally nono- or independently

di substituted with (d-4)al kyl, (CL.4)al koxy or

hal ogen; Rla is hydrogen or (Cl_8)alkyl; and m

i s2or3;b) (&§3_12) cmoal kyl optionally

nonosubptitu edln 1-position with

(C _3)1Ndra c) R(CH2)n - wherein either R2
i's Bﬁenyl opti aIIy nono- or independently di- or
i ndependent |y tii tituted with (d-4)alkyl,

(C1. 4) al koxy, hal ogen or phenylthio optionally
wherein BRosubstituted in the phenyl ring with
hydroxynmethyl; or is (Cl.8)alkyl; a [3.1. 1] bicyclic
a) R1R1af\K§t“bb¢y<‘!\meée'ﬁol ety optionally nono- or
R, P! i'éLé Emhylt&tﬁlrﬂl’dml ﬁ*get@o%ltlbmalaly ﬁhd?%t bﬂid&é‘peﬂﬂently disubstituted
na

noi et optional I'y rono- i ndependent

withy(Quialkyh (@eda w hatpgen), érlﬂwronzettﬁylztm%swm&rp oyphenyl optionally
moﬁ'@-l &Qﬁaé él?hﬁé‘t%ikdtee WwifhPic %Z&Ikyl}’(éﬁ 4‘?§Ikb§q%€ Halogen:

R1~'=10I0'l‘~5| rmqimg;e;n ﬁbffb s)akyl; ﬁd@pendent ly di subst i t ut ed with
m (GLAypbkyl, (Cl_ 4)al koxy or hal ogen; and

b) (Cs.12)cycloalkyl optionally monosubstituted in the 1-position with (C1.a)hydroxyalkyl;

¢) R2(CHy), - wherein either
Rz is phenyl optionally mono- or independently di- or independently trisubstituted
with (Ci.4)alkyl, (C1.4)alkoxy, halogen or phenylthio optionally monosubstituted in the
phenyl ring with hydroxymethyi; or is (C4.g)alkyl; a [3.1.1]bicyclic carbocyclic moiety
optionally mono- or plurisubstituted with (Ci.g)alkyl; a pyridinyl or naphthyl moiety
optionally mono- or independently disubstituted with (C1.4)alkyl, (C1.4)alkoxy or halogen;
cyclohexenyl; or optionally substituted adamantyl; and
n is1to 3; or
R, is phenoxy optionally mono- or independentty disubstituted with (C1.4)alkyl, (C1.
4)alkoxy or halogen; and
nis 2 or 3,

d) (R3)2CH(CHa) - wherein each R; independently is phenyl optionally mono- or
independently disubstituted with (Ci.4)alkyl, (Ci.s)alkoxy or halogen;

€) R4(CH2), - wherein R, is 2-oxopyrrolidinyl or (Cz.4)alkoxy and p is 2 to 4,

f) isopropyl optionally monosubstituted in 1-position with (C4.3)hydroxyalkyl; or



nis 2 or 3; d (R3)2CH(CH2)2- wherein each R3
i ndependently is phenyl optionally nono- or
wo nabepeneent |y di substituted with (Cl.4)al kyl , PCT/EP2004/003980
(C1_4)al koxy or hal ogen; e) R4(CH2)p - wherein R4 is
2-oxopyrrolidinyl or (C2_4)alkoxy and pis 2 to 4; f)
i sopropyl optionally monosubstituted in 1- p03|t|on
wi th (C1.3) hydroxyal kyl ; or WO 2004/ 092127
PCT/ EP2004/ 003980 -4 g) R5 wherein R5 is: indanyl; a

g) Rs wheRih Rlisdi nmda@.yl i ;Wi‘fdlﬂirlw or Fweaﬁmywmm@nyaidtmnany substituted with
substituted with

benzyi; 3 [2.PHilc9rclS; bﬂ?&‘?%@f@m(&yﬁ’é‘i’ @'H}etbfpﬂqt'eﬁﬁw {PanReR 8F Phri-
sub&ltﬁt; X Iw@%@t A)&I%&P@dlﬁh{éﬁtﬁ(‘%ub%llﬁ]tgd ladaptEgNbY C1 g)alky! optionally

tuted adaman al kyl tiona
monee 8 IndsperAEBhe MBS Hias Wk BLgTo BrRRAeHyiPbRYenY

optlgﬂﬁméﬁg%{?%d Ierﬂ%ﬁﬁy Blsugeﬁt'u%@MtM {@er;})glf%l (’C1-4)alkoxy or halogen;

substituted w
in free fornGyr. m)a@id@stqltlon saliifogen; in free formor in acid
comprisingddi tion salt formconprising (a) reacting, in the
resence of dinethylfornmam de, a conpound of fornula
(a) reactingVjn the me$enoeo(wetwlfmmde, aicatmeendeatfoynya (¥ach
other, X1 and X3 are hal ogen; X2 is hal ogen, OH,
o :O) -CH2X3, -OS2-(C1_8)al kyl or -O S02-(aryl),
wi fith L-prolinamde, followed by (b) reacting the
S ant conpdMhd without isolation with a
dehydration agent, preferably optionally followed by
Xic) reacting, in the presence of a base, the resultant
compound wi thout isolation with an appropriate am ne,

wherein, |HBS{5§{0@P&I¥/ cﬁe‘é@ﬂ%@dX@EnHNa@é%a(dﬁén B2 NRh&idgken, OH,

wherein Ris as defined for formula (I) and (d)
O-C(=0)-Ckb8wefr- ﬁ@zt(ﬁ&a)@%l@a@ts@aﬁﬁdund in free formor in

} It form Reaction (a) is conveniently
W'tthmﬂ%ﬁ"cgegq%ﬁ# 92 an inert atnosphere and in the

(b) reactiny thearsaltayft compound without isolation with a dehydration agent, preferably
optionally followed by
(c) reactihg, 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 (l) and

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

Reaction (a) is conveniently carried out 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 preferably 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 X; are halogen, preferably chiorine 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



di met hyl formam de and a further inert, organic sol vent
or a mxture of such solvents, preferably isopropyl
waemitava2or et hyl acetate. The tenperature preper/abiog4/003980

is fromabout 5 to about 45C and nost preferred from

about 100 to about 35C. Preferably a 2 to 20% nol ar

excess of (V) is used. Preférably, no base is added.

Preferred are conpounds of formula (V) wherein both

X1 and X2 are hal ogen, preferably chlorine or brom ne,

temperat&érdréf‘“e%@f/ by frOfeisdUt 8% ° X3 ab8y 3¢ ah@ nidie psa¥BRreatfbm about 20° to

referred X1 and X2 are both chlorine. Reaction
about 35°Po)3l|" hie Aebydretion paents:ared hatealkykena) digHyianamonium halogenids,

wherein tl‘?é PRZP&%IE}/I@PQ i EI e@e@bﬁsﬁ%ﬁhpﬁa%n érﬁﬁrﬁ bf 195 98irbon atoms,

m Xture I sopropyl acetate and
most prefgﬁraémghylmrrmmhuheneTngd wWalamgnds @blore,7bromo or iodo, most preferred

f
s TR0 BB SRS R A o
chloromethglene)diatedhyl aBBHniBui ehddride. dBtﬁjdﬂeé!!y a2 taglib snelpeexcess of the

dehydratlcgrl? %9?91] léwS?E e)éﬂbg EMLI%UTQ@ g oqgﬁghgeﬁer re%%h?gﬁl){tﬂée

ernelsa preferably strai ght
decomposdthby thedf addition 4f aearﬂnaihara\buntsQf watest preferred nethyl
or met hyl ene, and hal ogen is chloro, brono or iodo,
nost preferred chloro. Most preferred as a
Reaction (:tehsfdoﬂQércbehtagnmmeHS)ut badsfi s meireatmaspherd wiheeaby the resultant

reaction pgoégc{to %ﬁ%ﬁqé%ﬁégﬁtl%}mgfﬁés%@&g%ﬁg& tﬁg g g c‘é["nap%u}(ld of formula
(VI) in an md or@)ﬂﬂs edbl/eht Igremablgmlﬁmano:ﬁe \Ademrelemetasremg@nt may
deco

dimethyigagmidendBe Lo BROtRly™ R eSRRbRF 7 §o8TT | AR Bgiigana most
preferred o BB6Ut FU IO HbdaL 85YDe Pedieratip ar@ralltiaamount ffot erample 1 to 10%,
preferably Heoul A Lo LSS GRcRge e T DY e Ok foiT s (71 % ubddt in 5 to
35% molReXBBES, preferabll in ﬂOQB@S@@h}blﬁr SierBOIBNVRARINIY the base, used in an

acetonitrile or dj rrethgl f or mani de 'I;g%te erat ur

amount of? i 4P &6 PreferadlhAPAWRIP oF. MAVRR AP Sfyglg(or NaOH,

preferabhyPNEICOL &8t KJom) afPHiost Bréferra@eutB35C. Preferably a
catalytic amount (for exanple 1 to 10% preferably

about 5% of potassiumiodide is used. The am ne of

Recoveryf(8§ Hbﬁ\férﬁéﬂtby éo?nb'ﬁﬁ?s fi Iférﬁlgttﬂe ré2%IFPINBRuRX G@‘ﬁ&vmlg the solvents
preferably i'n 10 to 25% nol ar excess. Conveni ent

under redygee pregsete ARd wpryaﬁaﬁ@mg e guge predusy from arsaivant yontammg an
organic oraipngl’ﬁarﬁc 5a§@l | CC%)r@f%rr@G éhﬁ@élhe?ﬁrthg%t\%n@boﬁ@% a N-base, for

referab or K2CO8 and nost preferred

example éc@e@wcxcdqt%bﬂh@ﬁp@ﬂre@e detipmetadgyanidioe; N@Ccfrhséa N(Csz)s,

butvimb ha '{'ét}‘én’rléﬁv i g9 the solvents under reduced
Iso uympﬁgﬁc}urerand recry@?al |h3| ng the crude product froma

sol vent containing an
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 hydrochlorides, salts of methanesulfonic, sulfuric,

phosphoric, citric, lactic and acetic acid may also be utilized.

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

isopropyl and tert-butyl.



organi c or inorganic base. In a preferred enbodi nent,
the solvent contains a N-base, for exanple
wd 2@+4a9Aa2abi cycl o[ 5. 4. 0] undec- 7- ene, PCT/EP2004/003980

t et ramet hyl guani di ne, N(C4H9) 3, N(C2H5) 3,
I sobut yl nor phol i ne or tetra nethyl plperldlne The
conmpounds of formula (1) cafexist in "free forn or
in acid addition salt form Salt forms nmay be
recovered fromthe "free fornf in known manner and

R preferabiiCie a) & ) asAidfile@dtioeon salts may e.g. be those of
phar maceutical |l y acceptabl e organic or inorganic
acids. Although the preferred acid addition salts are

R, preferéﬁﬂ? @M%’yﬁamw bF Qﬁﬁmlcﬁﬁwcﬁ‘ p»éeraahbamsew fo@noﬁany substituted as
urlc oric CltrIC etic

defined ahayeaReeb1SiSaRN 1I8800%) It bifsrabhuiclpnaly subsftilsd phenyi or

t ly R @RebstitdRbRend! sferan @ bhRoxphsidefined ab
adamant;fi R?b%grragj’ fé;o r opyl ang trert RMEF§ r V\% 20047%9312 ned above.

Rs pfefefﬂ@?ﬁ%PQW'U@%GtUte@a'W' p? sciredhp oyg, rgpreterahly dg 2. n preferably
is1or2, %;g/{’?‘?nsg’ Qb?%?efe%b!ﬂsef &F abby¥pdSalfy yridinyl or

I nyl “or piperazinyl noiety optionally
substituted as defined above. Rla preferably is

Pyridiny! E%&é%@rs é)‘?r‘i Qfﬁr ?B"éé%b%l)?&tur@u%%h%téd‘@ﬁ?ﬁdn’é%@ﬁistltuted

preferably is unsubstituted
preferably frepplositian. Bwefrwlabl yreferablyikiepyrimidined-yh ddrrefriably is mgsubstituted
I

ormanosS SR bloeralph 17t Sl P A okt s anc
pyrimidinglsarediaddgen, Zyapo anefrétratespecially qyang, especial 'y 3.
When it i?ﬁ %Itpéé't u@ﬁgﬂﬁ rp@%%e\fn%élg ﬁc{n‘g»tbgg&tbﬂed #t grgﬁ%tﬁp@EMbétﬁumd with
halogen, brepfesably ohloriRgr dmineithoxy. pedferatily s $l§3q®wteml@l En-4-gfd/or 5-position,

" ? % {O%bl y is unsubstituted or nonosubstituted,
especia ¥) FLP &P36 y'in 4-position. Preferred as substltutents
(Cs-12)cyd @ikl yoréfeiratytly |sanyb|opgmtyhmrdmycycbhea<ye Wibén ids subyt@tnteckancbreferably is

substiutghh Wil v BB LB oleileiebly 87 4 PR atprms, i especially
is methoX3u pS1. é)blkbeyl pmftahabljn&i oﬁg&narmnétembit)espbbmlymssgsooropoxy Halogen
is ﬂUOl‘Ian cbgg‘r%é 8 n(rggc%srealg:e?lg}qsfﬁrsé%psbﬂ%%rﬁee%h|or}m?é or tffor'rﬁwgl eospemally
chlorine. (@@éﬁ(}/bpﬂ@f@abw b cﬁ Hetb€6 qiveferatsy dytol/-bpleBHt(yB especially of 2 or 3

carbon atg\é'b%%’]?%( th&l w}t‘ﬁ qlf(y& ?@Fﬁgﬂﬁiﬁt rl#lteﬁ&éé re%a%re%lballl){/ mgthyl (Cn-

3)hydroxyﬁll@ﬂ pretbtably B Wdrdxyrhethytar bon at ons, | t espeC| ally

Al e ik b AR S ARloh s SEE Breterabty i
bicyclo[3f1l. Hﬂépﬂg-.yl eptienadinedisibsiiited i 6- pdnﬂmdsrewntarrﬁémyahiry

blcyclo[3f1I 1 ]hept 3-ylCopltn%rnalrlly(/a tr?srub%’[l’&rtrég Swtheosn%er%eﬁ\w }/n 2-position and two methyl
groups in 6-position. A [2.2.1]bicyclic carbocyclic moiety optionally substituted as defined
above preferably is bicyclo[2.2.1]hept-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 substituents are selected from alkyl, -OR4q or -NR1R+2; where R, R14
and R, are independently hydrogen, alkyl, Cigalkanoyl, carbamyl, or —-CONR13R14; where R13
and R, are independently alkyl, unsubstituted or substituted aryl and where one of R4; and

R4 additionally is hydrogen or R43 and R14 together represent Cs.7alkylene.



chlorine. (Cl.8)alkyl preferably is of 1 to 6,

preferably 1 to 4 or 3 to 5, especially of 2 or 3
w@aooboseiat ons, or nethyl. (CL.4) al kyl preferabdWEP®04/003980

met hyl or ethyl, especially nmethyl. (Cl_

3) hydr oxyal kyl preferably is hydroxynethyl. A

[3.1. 1] bicyclic carbocyclic-rmiety optionally

substituted as defined above preferably is

bi cycl o[ 3.1. 1] hept-2-yl optionally disubstituted in

6-pgsition. with nmethyl . or bi I 1.1 ]hept-3-yl .
A pymoliRA GG Ay oS Vet R Tt T Bbove Breferably is
pyrrolidid=-P9bbit pipBridincd oV ieh b supsttutesl it preferabty s Nvsubstituted.
[2.2.1] bicyclic carbocyclic noiety optionally
substituted as defined above preferably is
Very préfefréal 206 ZofpdungBlof formlula Napht hyl preferably is
_1-napht hyl . Cycl ohexene preferably is
whereingy | ohex-1-en-1-yl. Adamantyl preferably is
wa@aﬂg)i-ta@duaprs SuHastitb 4 bBEnntANEner nore, for

exanpl e substituents 1- or 2- adamantyl. Preferred
n !ﬁﬂ)g{?i% et frgefors| i dn agic a¢gifien Ryt forrtR1o or
-NR11R12; where R10i R11 and R12 are independently
hydr ogen, al kyl, Cl1_8al kanoyl, carbanyl, or. _
A preferr@g%@nq,m‘g@vmqpmm%pf faaulp %éﬂ@[@%ﬂ‘lp}ﬁubsmuent on the
I j L r substituted aryl and where one
adanum@?ﬁ%&gngﬁgBhEégﬁﬂ% |f@bnally i s hydrogen or R13 and
R14 together represent C2_7al kyl ene. WD 2004/ 092127
; &ﬁﬁ{b 3 (e IP r piperidinyl
ESpeC'%?@?%gﬁogﬁa yss%résdt%i%cgé adg f e li"%ed above
preferably is pyrrolidin-3-yl or piperidin-4-yl. Wen
it is substituted it preferably is N-substituted.
fred are compounds of formula (1) wherein R
is R(CH2)n- and R2 is substituted adamantyl; and n is

0, 1, 7 ~3; i fre@formor in acid addition salt
form errgd gropp i s ofNof (1apove conpounds of
fBr TUT 2 i e substituent on the adamantyl

gehealN.” Especially preferred
conmpounds are conpounds ¢of forfrula R S HOR' NCN
(1A N

R' |-|-| o
CN
N\/U\ : ;i (18)
Ru N

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

or

independently are C_zalkyl or phenyl which is unsubstituted or substituted by a substituent
selected from Ci.7alkyl, Cq.7alkoxy, halogen and trifluormethyl and where R’ additionally is
hydrogen; or R” and R”” together are Cs¢alkylene; and R” is hydrogen; or R" and R”

independently are C4.7alkyl; in free form or in acid addition salt form.



or R HOCNR' (113) N .Z6 L wherein R is hydroxy,

C, _, al koxy, C, 8al kanoyloxy, or R""R'"NC(O O, where
wao04/082127 R. . .. i ndependently are C, -, al kyl opCphRI094/003980

whi ch is unsubstituted or substituted by a substituent

sel ected from C1_7al kyl, Ci1_7al koxy, hal ogen and

trifluormethyl and where R8'- additionally is

hydrogen; or R'" and R'" together are C3-6al kyl ene;

and R' is hydrogen; or R and R' independently are

_ Lo i ¢ . . §
very vl 8 54 B BB Y KBt I 3 cbnd® SRy R s
hydrogen ipfreédome dr irsatideadditiqgrosaitifoni. T b'rsmdrapwri&) isvirieo 6_nawn?a_s
pyroicine, RSN AR B V4R, (SRR @

pyrrol idine, 1-[(3-hydroxy-1- adarrantyl) am noj

| - 2- S F23 Th f d
The p’efe’%B oPTiAtE aarwr‘ﬁe'gﬁ?gmrap ‘H‘S8ﬂf9&m&"fa Ry m(jlr;e(vn H2NR
H2NR/|) wigy ei n the preferred R are the sane as those
ef d f f I

nerein thS 150 E0he e G ool il TR 5 1

R2(CHa)a- afﬂdOR?rs flbdtifutés adambntly e8pedally Bsidefifell @bdverandt aci d
addition salt form The co Ound%tstf formula (1) exist

nis G . 218 ¥ 4t treefomper tuptig addttionsalion®r s or

stereoi somers and can be separated and recovered by
conventional techniques, however the above descrijbed

The compayinge o formula 4 sisisé '%WGJPEP & RRtiedhpRkiigsisemers Phiteseoisomers

and can be(de)paY’éth a@rﬂe&ﬁvér@ﬁ Bfé’&‘veﬂﬁ%al t@BI@rﬂbu@éTﬁfdvﬁe\,@H Rhé Mb@‘fle
N -substitute gg)cyano yrroI|

described m@eeesr treapable gf r'ﬁlﬂlngas?@@pue¢s pHioTTA dhwith A Biahi gHeast 95%)
enantromer‘rfp@rrtﬁmﬁ’é NCIN L5 B tifdtddgn g%&lll?-%‘(S j-8y&@sbpyrrolidine.

2(S)-cyanopyrrol irdi ne and (N -substituted
gI ycyI ) 2( R) - cyanopyrrol i-di ne, obt ai nabl e according

Therefore, ECFurttI'ﬂ%‘r I\frﬁ YEofdRe %été’l‘ﬁq f’érﬂfb‘?ﬁ@a RSN o %?/‘Nt?\l Wmwdftuted

stltute -C anopyrroll di ne
glycyl)-Z(ShnwarB%yrr@hglneo/enobNWﬁubgﬁrymd glu@rébLZQRpew)apx(erldme obtainable

according t%?ﬂ%g gltet.srtqr‘lrJ l?é;d ! pﬁﬁ;@@g ' @h%%g})@% Y 98%4, 9 NI Lol fituted
glycyl)-2(S)- cyanopyrrolldlne and 5% to O 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 glycyl)-2(R)-cyanopyrrolidine and
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 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 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 glycyl)-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 99,99% is N-



cyanopyrrolidine and 2%to 0,1%is N (N -substituted
gl ycyl)-2(R)-cyanopyrrolidine and preferably whereby
wO 8190, 99% is N (N -substituted PCT/EP2004/003980
gl ycyl)-2(S)-cyanopyrrolidine and 2% to 0,01 %is
N-(N -substituted glycyl)-2(R)-cyanopyrrolidine, and
very preferably whereby 99% "to 99, 99%i s
N-(N -substituted glycyl)-2(S)-cyanopyrrolidine and 1
%to 0,01 %is NN(N - substituted

(N’-substlgltem YlycyB(R5)-cyanopyralidiiedame 1% to @,0fl 84 ishid+(Nesbbstitatedtglycyl)-
sen entjon covers a co 03|t|on

2(R)- cyan&quﬂ&@gﬁt 1&6)5? err; P Pdﬁ c}{be g-ap Shiatmaleutical
composnlUngoWN-wb%IbtshEﬂttéd chlygsé( %g&)omymmpwam ll\l_dqu€5uaeﬂtuaed glycyl)-
- substitute % anopyrr [
2(R)- cyar\faﬁ)@fr@w'ngswmfﬁbyg%ﬁt@% {or{rg Q(J%Hbrsg@%‘? QIVW(}T (S)-
cyanopyrr%ﬂu@brfefé/rﬂf‘@%Ytbr@b%jis%(ﬁngu&%&t@dQ;I)JC}%-Z(SR) cyanopyrrohdme or
N -substituted g 2(R ano&/rrol i d

whereby 9. 9 Pl ¥y /mé}léb!ysgé%tv@d@y% apﬂpy@aw? eHeB8% t0 0,1%

is N-(N’ -s%é&ﬁﬁ@d’%f{@l) -9 de%rbﬁdlﬂé and 5% to 0,01 %is
N -substitu e glycyl)-2(R)-cyanopyrrolidine, nost

preferabl y whereby 98%to 99,99%is N (N -substituted
A further %ﬁé éf)théﬁ@taﬁﬁ’uﬂoem&r Rld %MFoﬁﬂgn VNN Dbhtifé s glyey!)-2(S)-

- substituted R) - cyanopyrrol i di ne
cyanopyripdgipepanst/er Huwswhéﬁrté{qﬂy 99%y1}-8(RisC Py goNdine Obtamabie according

to the ab&%o&gﬁq)?g%gérg’&;g <EP2004/ 003980 -9 (N -substituted

cyanopyrrolidine and 1 %to 0,01 %is
N-(N -substituted glycyl)- 2(R)-cyanopyrrolidine. A

r e i i
Preferablg tﬁéﬁﬁa%gféttlﬁg%q%n is asc&np?%ﬁ&g Wlﬁﬁ.‘gg'db@t ]StLlB?t'tgted glycyl)-2(S)
cyanopyrigliginge §rdZ¢iSN- (byﬁnbpt;tuteﬂ glaicylp2eRdcyanaryrrolidise; wieesin the only by-

PO 9
products 9 eylﬁy(g#@mgg S i t Ef g%ﬁglogkél%ﬂg (ag)\é’glecfn‘? %% pyrér%cﬁe dg%se%/ﬂaed process.
and 1%to O, 5%|s N-(N -substituted
Lycyl - 2(R) - nopyrrolidine, or whereby 99,2%to
The presfi iigntioR G SYRERYT | 01 oo ;
i)apharngeiqeu}lbal rﬂirﬁpesiymopmprlsingdl ne and 0.8%to 0,1 % is
- subst i t R gle] I ne A
PR DR bhP e e Pt R B bl
as)rgtasasti ome Mf(NNs(JNstrtewthIyttyll ECS)giyﬁCIpbyFrﬁKltByle obtainable according
C opyrroli nd/ or N- (N -substituted
91?4359%05?&?38{}5?@8%8?1 di ne, obt ai nabl e accordi ng
to the above described process. Preferably, the
nsta} inventjion is a con”p03| tion conprising

i) a pharmaeqticg), FAMPPFIER GPMANAND 2(S) - cyanopyrrol i di ne
) Hriy 0N1216Pi; phapsddduticellly acceptable exmpuentﬁ and ]
cyano erein the -
3}) Hieds eGP Rd -2t rermry oI Bevand o
) Wehwees oLenadIes, @ha\s% Bosesighest ateastsne  The present
i nvention al so concer
(haloalkylene)d|a|ky|ammon|um halogenid preferably

chloromethylene)dimethylammonium chloride.

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.



i) a pharnmaceutical conposition conprising, a) one or
nore pharnaceutically acceptabl e excipients, and b) at

wo eagpoxipe N- (N -substituted PCT/EP2004/003980
gl ycyl)-2(S)-cyanopyrrolidi ne obtainable according to
t he above described process., ii) a pharnmaceuti cal

conposition conprising, a) one" or nore
pharmaceutically acceptabl e excipients, and b) at
| east one N-(N -substituted '
gl ycyl)-2(S)-cyanopyrrolidine, and c¢) between 0.00001
% and 5% by wei ght of at |east one
Examples, | oal kyl ene) di al kyl ammoni um hal ogeni d pref er abl y
chl or onet hyl ene) di net hyl anmoni um chl ori de. Preferably
the NN(N -substituted glycyl)-2(S)-cyanopyrrolidine is
Example; b} aj nabl e according to the above described process
Preparaﬁéﬁ&ﬁpgﬁglid}hé,’\ﬁ {@Ubglrbkylt 8flamantyl)amino]acetyl-2-cyano-, (S):
gl ycyl)-2(S)-cyanopyrrolidines are those described as
preferred conpounds in the above process. WO
Step (a)2004/ 092127 PCT/ EP2004/ 003980 -10- Exanples Exanple
Preparation of Pyrrolidine,

1
A 1500 Irmz [eegiafy aarped with ararehAnjea s aisctrged witard2 g isgpropyl-acetate
and 19. ennémblf{frgiléﬁ%éﬂ THE R R is FBHiIPRE d AV b SUBA TR RS E%therature) 15

stirrer, arged wth 212 I sopropyl -acetate a ]
°C, 125 g ghprgachtyichleyideds mdaipd ithit 5 meing tadter comphetetgdditipn the IT is
. o] ) . imethvif .
adjusted3itiout 150 oE Mool P6! Ei0 G Updnafnigd #384 o gimethyiformarmide is
added wighimpl bt Eheradditiopfunmel is Tinsed with] 18sg éadpropyianetatesTIwe reaction
: an ' L rolinam de in 304 g
mixture 3 SAd B o N s B L hen 1o h The  addi ti on
funnel is rinsed with 18 g isopropyl-acetate. The
Step(b)reacti on mxture is warnmed to about IT 35 Cfor 1.5
h. Step (b) After cooling to about 15 C 142 ¢
After coolingdombeut 1840et2 g Viladwéel reageot isiagived iffiperticrec (Themreaction

mixture l%@rgrggo}c‘? Eséfl agbro%g %‘L?Eféﬁ. g\égfé g?alg(o %5 °|CT4 .%59 %atébr‘tis Ia-gded.

Step (c)

A 4.5 | reactor, equipped with a mechanical stirrer, is charged with 733 g of potassium
carbonate, 194 g 3-hydroxyaminoadamantane, 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-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 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 isopropanol is added
and stirred for 30 min. at IT 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)



Step (¢) A 4.5 1 reactor, equipped wth a nmechanical
stirrer, is charged with 733 g of potassium
w@aooboyrabte, 194 g 3- hydroxyanm noadamant ane, 8.BCTEP2004/003980
pot assi um i odi de and 880 g 2-butanone. The suspension
is heated to about 35 C. At this tenperature 937 g
sol ution of step b) (crude
(S)-1-chl oroacetyl -pyrrolidine-2-carbonitrile) is
added within 1.5 h. The addition funnel is rinsed with
1:1 (viv) rittu@e 2f RdpadeaT aAfjttefutyah'ietmylélgef.OlrheadiruaécﬁrbdiLwcna(1241 ghis dried

t he suspen5| about IT 70 C for 30 mn.
under red*f??ed %?@{S{dﬁgg(% ltered and the filter cake is
ri nsed three times with warm 331 g 2-butanone. The

filtrate is concentrated at about JT (jacket

tenperature) 60 C under reduced pressure (about 20
Example gbar) Step (d) At about JT 60 C 8.8 ¢

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene and

Purificationgfihsalidine. i1sl(3 etpxyahadgmamy&@m'aPlage%-.%ncya&P 1 B):

about 60 C. The resulting suspension is cooled to

about IT 40 C and at JT 40 C 814 g t-butyl nethyl et her
A 750 mi r@c&udequ'pw@w@b@p@ﬁghwl§tl@%rov3e@%e<aw6gt1 9P ofcrude 1-[(3-
hydroxy-aﬁgﬁlaﬁ -1 r§l§|q1bﬁcﬁrac%ttyleS?ﬁ5h§n@ L2PE)- Eé‘r’b%nttﬁl@ﬁ’ eé(fﬁ & r2ebut5h8rﬁ‘e The

ItTred for
mixture isfhicated tegrefipndJT 96t°ﬁétar@rﬁt'rte&1kf@r 1pgnipadhe dﬂlﬁwre éS ﬁht@rﬁd into a

warm (JT é@rﬁ%ﬁ%‘é@f gtg%gg%ﬁé 5 sl\;’l% l-%i W%@%UWM The IT is adjusted to

70 °C and Q4B afi(S- hyadfdxy-abamﬂntrétylgmmdieacetyrheyr@pltci!@eﬁ(%Hg@rtbonltrlIe)
suspendeé?‘é @éxi t§utgﬁbr§g aBé‘ éd r‘ﬂ%”r%%ﬂ iR eﬁﬁg%ﬁs ah i886#Ed 1dr 30 min.,

ur |cat|ono rr |d'|ne,
cooled to IF ppSCh\ydlmo@/h mqumf@wm th & Breadiy\tb-0°G yadlhin } h(@)d stirred for 1
additionalﬁ‘:s. ?A?%é ?Ijag gﬁ%ﬁ{:gﬁﬁg&gis@%qewghg {ﬁ’T E@ftﬁa&'oﬁ%t |§th§h%rd 'twice with a
cold (0° Chmdttmeyofaﬁmm@rﬂ-bmtaﬂoamalrdﬁ&!i@ttyﬂn]tylpy-et@l ethiencT ¢ Syodumt is dried

underredl"‘%e !B%Hﬁlyﬁ%a Oot ﬂéstl re%'IggrpO%)%%g S heated

m xture is flltered |nto a warm (JT 75 O reactor,
the filter cake is washed with 80 g 2-butanone. The IT
is adjusted to 70 C and 0.18 g

(1-[ (3-hydroxy-adamant - 1-yl am no) - acetyl ] - pyrrolidi ne-
2(S)-carbonitrile) suspended in 1.6 g 2-butanone are
added. The resulting suspension is stirred for 30
mn., cooled toIT 50 Cwithin 2 h then to 30 C
wthin 1 h finally to O Cwithin 1 h and stirred for 1
additional h. After this the suspension is filtered
and the crude product is washed twice with a



cold (0C) mxture of 60.4 g 2-butanone and 55.5 ¢

t-butyl nmethyl ether. The product is dried under
wo edyoexi2pr essure at about JT 55 C. The nel ti nECPBPIW4/003980

is 148C. WD 2004/ 092127 PCT/ EP2004/ 003980 -12-

Cains: 1. Process for the,preparation of a

N-(N -substituted glycyl)-2-cyanopyrrolidine

conprising at least (a) reacting, in the presence of

di met hyl f ormam de, a conpound of forrmula (V) O X2 (V)

X, wherein, independently of each other, X, and:-X3 are

hal ogen; X2 is hal ogen, OH, O C(=0) -CH2X3,

-0 S02-(C _8)al kyl or -0 S02-(aryl), with

L- prolinam de, followed by (b) reacting the resultant

. | a . _

1. Process8TE K pat iR & RNTSLOR LT felERRon oA bomprising
least of a base, the resultant conpound w thout isolation

o recind s VBB BB O R BEA15)

salt form 2. A process according to claim1l wherein
tile N-(N -substituted glycyl)-2-cyanopyrrolidine is a
ound of fo la (I) HO,CN RANvV N (I) wherein

R i sXq) R,R,a!\‘z )m- wherein R is a pyridinyl or
Xpyri m di nyl noiety optionally nono- or independently

di substituted wth (C _4)al kyl, (C, _4)al koxy,

hal ogen, trifluoronmethyl, cyano or nitro; or phenyl

wherein, indgpengentlyof eashether X mdﬁé:wérhalgg%w&bﬂﬁat%e@dcﬁ/w't h

O-C(=O)-(%%X~cr.é),(%g%:-({%§e,%llg)ﬁ%fql-bgéézgéﬁgl ogen; R,a is hydrogen

with L-prolinamide, followed by

Claims:

(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 process according to claim 1 wherein the N-(N’-substituted glycyl)-2-cyanopyrrolidine is

a compound of formula (1)

Ho o CN
JP P
R N: ] ®

wherein R is

a) R4R1aN(CH3)m - wherein
R; is a pyridinyl or pyrimidinyl moiety optionally mono- or independently disubstituted
with (Cs.4)alkyl, (Ci.s)alkoxy, halogen, trifluoromethyl, cyano or nitro; or phenyl optionally
mono- or independently disubstituted with (C.4)alkyl, (C1.4)alkoxy or halogen;
R1a is hydrogen or (Cig)alkyl; and

m is 2 or 3;



mis 2 or 3; WD 2004/092127 PCT/ EP2004/ 003980 -13 b)
(C3_12) cycl oal kyl optionally nonosubstituted in the
wdz2@asdaizon with (CL. 3) hydroxyal kyl; c¢) R2( CHXTIEP2004/003980
wherein either R2 is phenyl optionally nono- or
i ndependently di- or independently trisubstituted
with (Cl.4)al kyl, (Cl.4)aKbxy, hal ogen or phenylthio
optionally nonosubstituted in the phenyl ring with
hydroxynethyl or is (Cl.8)alkyl; a [3.1.1]bicyclic
r
b) (Cs. 1z)cy8%r | sug é{)rﬁ?lmgh&u .2%%831). g?ékm,%g-t'()ﬂy\?"f%f%’ A)hydroxyalkyl;
c) Rz(CHz)mawhetwm eitbeety optionally nono- or independently

Ry Splﬁ%ﬁ%l ot o%%lng"hexenﬁr mée%e%gntl%ﬁho@ %%9%%6 Afiy risubstituted

or o
with (@tabaihyly(@ aalﬁony |rmldg&mor39herryltﬁlb mmcpmlmqunosubstituted in the

onen PR PR R, ST 4 SR MAR ot
opti oﬁallydl)nohBS))Q phigictBstiute it e(Dng)alikgzh aRSyridilm&& e mae hthyl micety

oonoRHEerPP o BYe EREEa s Ept BRI bl ooy o relogen

cyclohak@gﬁmr eptidva(I Pt stitutesh@darhantid angl 2- oxopyrrol i di nyl
C%Aaal koxy and pis 2 to 4; f) isopropyl
n dﬁt1l 'y monosubstituted in 1-position with

Rz (l@ibh%hbwdbpﬁdr&illw'honﬁfthdB&erY&f@m?ImSlRfstllttﬂedIvﬂdﬂ(@/h}al&yl (Ch.
rrolidin or piperidinyl noiety optionally

4)alk t%'t'?ql?ﬁ%%; af% h benzyl; a [2.2.1]- or

nisAer 3. 1] bicyclic car bocycl ic noiety optionally nono- or

mul ti- substituted with (CL.8)al kyl; adamant
d) (Ra)2CHGlRaz 1 t ut dehexeifrRAtyR: ingpPeedelyAp Wﬂen&lp??tﬁ%ﬁél"v;‘mno' or
mdedah@ennpa,du&aﬁméuﬂwnhl(m Plaviyh, S(nm;autdﬁye& Heibdety dr oxy,

hydr oxynet h phenyl ~ optional |y fono-or
e) Ra(CHg)g ndep¥ 8&?\??@ " QSWFPU?'@M' M (Goe QQ’S&O’% gqlqkyps 2t04;

f) lsopropyl(c?troﬁllbﬁi/ 'ﬁ%%s%bsh@'t&ﬂi%m poélﬂofl Wi (o 35!‘\ rokﬁall%ﬁ‘ &

dition salt form 3. A process according to claimi1
g) Rs whergjp By igher éndanyliea l:é'ﬁgwraxl|0<5rﬁ>'%fg'5my'dno'gtseﬁpt(qna“wuast'tuted with

benz;cnhak@@! ﬁy bfs[zaei Glmﬁhyaﬁcadym&m fﬁ%.e@easmnaﬂy Ao - QS G i-

viherei n t'he dehydration
substifytast wigh @t @pllqyb)aqagnantyl substituted adamantyl ;or (Ci.g)alkyl optionally

mond- M iR PEARNLE PRIFLULBEG OV AR By HBSN hPbrodGmethy! or phenyt
optionally mono-or independently disubstituted with (C1.4)alkyl, (C+.4)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

(haloalkylene)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!)
H2NR (Vi)

wherein R is as defined for formula (1) in claim 2.

6. A process according to claim 2 comprising



5. A process according to claim2 wherein the am ne of
step (c) is a conmpound of fornmula (VI) H2NR (VI)
wobk@red2R is as defined for formula (1) in clBCTER2004/003980

6. A process according to claim2 conprising WO

2004/ 092127 PCT/ EP2004/ 003989 -14 (a) reacting, in

t he presence of dimethylformam de, a compound of

formul a (\/) O X2 (V). X1 wherein X, is halogen; X2 is

hal o C(=0 -CH2X, -O-S2-(d _8)al kyl or

(a) reactlng}lgglze Péﬁsﬁﬂﬁe of\mmﬁthylfpmammnad@mp@mcbqief@rmyla( )

reacting the resultant conpound w thout isolation with

(cK or onet hyl ene) di met hyl ammoni um chl ori de, foll owed

byf{c) reacting, in the presence of a base, the
sutxant conpo{d wi thout isolation with a conpound
f forfrula (VI) HZNR (VI) wherein Ris as defined for
ormula (1) and (d) recovering the resultant conmpound

in free formor in acid addition salt form 7. A

wherein )Qﬁ@@l%ﬁ)ﬁe‘ﬁc@‘iéjhé‘lg R, 6HaIoICE= @H?zb@ -8 $(§2 E%( %For -O-SO,-(aryl),

IS substit ut ed adarmnt and
with L-pr@lnamd% folewedibyi on of N-(N - subst i tut ed

(b) reactuge’f Wﬂegs g%rg)c Wit utﬂé&gtu&?qlltw' (N -substituted
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8. A composition of N-(N’-substituted glycyl)-2(S)-cyanopyrrolidine and N-(N’-substituted
glycyl)-2(R)-cyanopyrrolidine, obtainable according to the process of claim 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 glycyl)-2(S)-cyanopyrrolidine and 2% to 0,01% is N-(N’-substituted glycyl)-2(R)-

cyanopyrrolidine.

9. A composition comprising a N-(N’-substituted glycyl)-2(S)-cyanopyrrolidine and a N-(N’-
substituted glycyl)-2(R)-cyanopyrrolidine, whereby 98% to 99,9% is N-(N'-substituted glycyl)-
2(S)-cyanopyrrolidine and 2% to 0,1% is N-(N’-substituted glycyl)-2(R)-cyanopyrrolidine,
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, 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.
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14. A composition according to any of claim 8 to 13, whereby the N-(N’-substituted glycyt)-

2(S)-cyanopyrrolidine is a compound of the formula
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wherein R’ is hydroxy and R” is hydrogen in free form or in acid addition salt form.



