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17 9 ~~~V 2007 New pyrrolidine and thiazolidine
conmpounds, a process for thejr preparation and \1 g NBV 2007
pharmaceutical conpositions containing them The present

nvent| r el new rrolldlne and thiazolidine

{FBstrehiding adt‘% %8@%;5% igounys, o i S B prepifaion and

pharnaceutlc Ef QP OSHionS £ 1§ nd to

their use as |nh|b|tors of di pepti dyl - pepti dase 1V

(DPP 1V). Dipeptidyl-peptidase IV is a nenbrane serine

protease present in nunerous hunen tissues 5 and

i nvol ved in nunmerous pathologies : In particular, DPP
Thevprbgst ivestiomsielaien td mevbp:yrroéﬂple asd hia&olfdﬁfe dommtnldy as h grRcek

tide-.1l
fo%lr#r%)gﬁh&f %(%‘l{ﬂ%c‘régﬂ népomgg (‘toptslﬁm&fthernﬁ g.rtlﬂg TEOHQGLT e as
IDHMGMpaﬁtm@aéﬂﬂmmma£HY(B@@ﬂVbenef|C|aI effect on the
| evel of glucose in the blood. 10 Inhibition of DPP IV
accordingly represents an extrenely prom sing approach

Dipaptidykpeptidasa T Vrsnt mefbrgderetseprbtatse pes@n tenuaRebud fuman tissues

| d.wth hyperglycaem a such as, for
H%lgﬁ%%gﬁﬁﬁ%%ﬁﬁggg%ﬁwyghpendent di abetes (type |

di abetes) or obesity. DPP IV-|nh|b|tors have al r eady

10 BE S Db RO ol ealluh A6 B Econtifle DBE sl 3 Sl
(glusegondike pepiide-Ex GLPNe bemgamimportﬁﬁ sth8@dtor diAlle dbrétidBEX,insulin
inG8Y g@gs%ggﬁp&w&%ﬁa elﬁ%&gﬁahe%gd%gpfg%gs%“ béﬁg%m

m no acl oun 1 258
h’hfbﬁloarﬂi I2RR é‘ﬁ(ﬂq@r@omawrdgmls ranFmtremely p@qsxmlsmg abpromchER the

tr%ﬁ%%lgtg ?%m -Eg%élgot?&%g %ﬁjél'@o %&g stgb\é% pre o elyP erelgcaemf?aﬁgflhﬁs

ﬂ%ﬁ@ﬁ?b&ﬁﬂﬂﬁﬂ@ﬂk@ﬂ@@@ﬁ@wd@dﬁm@HémbﬂeabnﬁmeDf gl ucose
i ntol erance and of disorders 20 associated with

% Egp%caenla More specifically, the present
DPR ory rvgr dEsado bedie deserlsd indibe diterdtaneninl parfi¢ujar: amigde

Ten

L{_

' co}r[ﬁl)uﬁémm bath:@ Application EP 0490 379 and in the journal Adv. Exp. Med. Biol.

1997, 421, 157-160, carbamate compounds in Patent Application DE 19826972, c-amino
acid compounds in Patent Application EP 1 258 476 and sulphone compounds in Patent
Application EP 1 245 568. '

The compounds of the invention have dipeptidyl-peptidase IV-inhibiting properties,
making them particularly useful for the treatment of glicose intolerance and of disorders

associated with hyperglycaemia.

More specifically, the present invention relates to the compounds of formula (I) :

Xl_L )ml

(l>mz G
>—f




C, Rl~~11 NRA 1R/\} -X3 15 NOV 2007 -2

wher ei n: Xi represents an atomor group selected fr @NUV 2007
CR4aR4b, 0, S(Ogi and NR5, wherein R4a and R4b, which

may be identical or different, each represent a

hydrogen atomor a |inear_er branched G -Coal kyl

group, 5 or R4a and R4b together form wth the carbon

vaegm carryi ng them a C3-C, cycl oal kyl group, ql
represents zero, 1 or 2, and R5 represents a hydrogen
atomor a linear or branched G - Ceal kyl group

*OPX} @prdicht an ks of URAS b A% BYCR Y Y Q% SLIWR, O * M

represents zero or an integer o | usi ve,
n2 VPEFRdYe AtdsRanvhich mgebe tsfentfoabwn diffdrent, acineebiesdny @ hydBten

angtoﬂl?mamaggrmhghecr ] or different, each
represent an int eg}g@ {gﬁ ﬁd%‘;ﬂf to 3 inclusive, R

5 1 eprBant Beodogsihser Bgenvith Bmceabomatgm cerpyiseihent £d;-Tr@Boalkyl
cag[bapgy, I i near or branched 15 G -C6all coxycarbonyl,
car bano opti onaIIy substituted by 1 or 2 linear or
br SrEH ns@f}roé&’il kyl groups, and |linear or branched

CI arﬁﬁ&hkgtéseﬁpﬁ hedeh )itoﬁllm%tlingalﬂ()%m%x da(t? (?éégé: XX}¥QF ?xlél%lly
ﬂnggttut M no gr oup optionally subst e G
@ | i juted bypa hydeaxy groupy _ o5 kyl groups, + R2 represents
10 r%ﬁ@z@& @rf‘@nQﬁteg%r bi f&aN tcpi mplﬁﬁﬂached C, - Coal kyl
gr OZ(‘E%Y t ?e}p %sents a linear of branched
T’WF BhigtegHHf FomdtiP daelusiye.subst i t ut ed by one or
* m; and my, which may be identical or different, each represent an integer of from 1 to 3
.inclusive,
+ R; represents a hydrogen atom or a group selected from carboxy, linear or branched
15 C;-Cealkoxycarbonyl, carbamoyl optionally substituted by 1 or 2 linear or branched
C:-Cealkyl groups, and linear or branched C1-Cealkyl optionally substituted by -a
hydroxy group or by an amino group optionally substituted by 1 or 2 linear or branched
C,-Cealkyl groups,
* R, represents a hydrogen atom or a linear or branched Ci-Csalkyl group,
_ @ 20+ Akrepresents a linear or branched C;-Cyalkylene chain optionally substituted by one or
more halogen, preferably fluorine, atoms,
¢+ prepresents zero, 1 or 2,
+ Rjrepresents a hydrogen atom or a cyano group,
+ X, and Xj, which may be identical or different, each represent either a S(O)q2 group,
25 wherein g, represents zero, 1 or 2, or 2 CRg,Rgp group, wherein R, and Rep, which may
be identical or different, each represent a hydrogen atom or a halogen, preferably

fluorine, atom, or Re, represents a hydro gen atom and Rgy, represents a hydroxy group,

to their optical isomers, where they exist, and to addition salts thereof with a

pharmaceutically acceptable acid.



15

nore hal ogen, preferably fluorine, atons, p represents
zero, 1 or 2, + R3 represents a hydrogen atom or aj g NV
cyano group, + X2 and X3, which may be identical or
different, each represent either a S(Oqg2 group, 25
wherein gZ represents zero,; 1 or 2, or a CR6aR6b group,
wherein R and R6b, which nmay be identical or

' : t drogen at om o hal ogen,
ASicnl SeRbom CARn SRL RSN s DELSAR B 0RE Pty

ay lgpigagien hadroshlerischeidchy drédpomss esid, sulahirigcieid xphogphotiPacid, @cetic
Lok @Rk cid SORRTS; .2 f.hey .exist.. and to . :
aéddit?on $a|{%a?ﬁ%@é%?a&?ﬁﬁgg&ﬁb%gg%%gggtﬁgg@pymM,gMMnc
a%@cf@am@, dctedo adid,gnNEy ad@ric a@d, Aswigc béié, methanesulphonic
a@&@&ﬁﬁ&gggﬁ&gkﬁxngﬁgeptable acids there nay be
nmentioned, without 1nplying any limtation,
hydrochl oric acid, hydrobrom c acid, sulphuric acid,
SPRQ deSre s On Ly gy trifluoroacetic acid,
Xﬁggtic%;gﬁg, ByrSSﬁ%ﬁag?é?gﬁg?% %macid, succi ni ¢ aci d,
glutaric acid, fumaric acid, tartaric acid, maleic
G, fbhefebfy A bre ARG © acl d, methanesul phonic 5
aci d, canphoric acid, oxalic acid. Xi preferably
represents an oxygen atomor a -CH2- group. m and nR

- nPiRER ALY HEREERY ack N prerall] i NL,N2 P T er ably
d are prefera

each represent 1 or 2, an y identical

X1 )m )-1 .preferably represents a group selected from
mmggxﬂo. )O 00 and to R2 preferably represents a

ng ogen atom Al preferably represent -
(brpiefer aprojersbbyyeasesitss eroupREeqtdetoar abl
cyaho_group. In that case, the configura
carbon . ‘

R, preferably represents a hydrogen atom.

Ak preferably represents a —CH,— group.
p preferably represents 1. .

Ry preferably represents a cyano group. In that case, the configuration of the carbon
carrying it is preferably (S) when X, and X each represent a CRgRep group, and (R) when
X, or X; represents a S(O),2 group.

X3 and X3 preferably each represent a CRg,Re, group.

2007



carrying it is preferably (S) when X2 and X3 each
represent a CR6aR6b group, and (R) when 15 X2 or X3
represents a S(0 g2 group. X2 and X3 preferably each OQNQV
represent a CR6aR6b group. 19 ~~O 2007 -4 Preferre 2007
conpounds of formula (1) are :
(2S)-1-({[9-(hydroxynet hyl )-"3- OanpI ro[ 5. 5] undec-9-yl]a

\Ads I|d| necarbonitrile, and its
%%%?%‘?%n é%id% ngorr%l gfiar maceutical |y acceptabl e
acid; 5 -

(29) - yl o[ 5. 5] undec- 3-yl ] am no} a
cetyl %Eﬁ? Q%?/Og Hg’@groﬁ%ﬁﬁ’ﬁf’ﬁ E dec; il l4mino }aethil-2-on

sal t spywidi macaghamma,cmdtt cadlitiyn m@m

(25) - 1544 [ 2- (bydr oxynet hyl ) Spi ro[ 3. 4?%‘%:t > yl?lfaaﬂ i ReFLRl
tyl)- Zﬁyrrolldlne carbonitrile, and its addition

5 ?2; ; s@ﬁb-i%{[&dp»rdamgmeﬁglbdpﬁqﬁblyma&cﬁ? @9{1 a&%h)- jolidine.
nde am no) ace i azol i
di ne- gﬁrﬂogﬁ@om [ﬂ ?tig Ad'lnoélrfglts "t’lﬁ‘ Pfemgaaﬁhﬁqllg{ﬁccgagqablg agilit h a
phar ﬁ@@khﬁ[@'@mdwmc&]ﬂDS@h&)[& 4Ret- Iiyl]mmno}acetyl% yrrolidj

2- dj ny!| th
(3. 3 Rerone SRR Rl bl g L ol ro

) with @R %ﬁsm&élunéeam )ﬂarmm)ecm)apl B-tlAgoBline-4-carbonitrile, and i
10 (29) - ghakibh (A &%h'l?ﬂ&{}{éy agc%ﬁqqxas i ro[ 3.5]non-2-yl ﬁs
rro

ani no%}aceté% $39%e, and its
addi t3-da-l&a)- §YW0PW®1d}JWWE@ﬂﬂM}aﬁﬂﬁd)apua[Ggqmbﬁbé £ 15

aci d, carboxaxmde and its addi
4 B Ry A Rb AT RRYtic s acespiabls acisk 5. 5
undec(zgﬁ @T%g%g‘}mx}g@igwg}cm;ggpﬂfdmiﬁ C);lmaﬂidgma)tflﬁ e, !

its ]ﬂﬁ)é@&{]@ﬂ and dition
sal tspfﬁﬁer cof with’ gh%ﬁzéd%rrgggﬂg ca ap %’@éﬁ?‘é‘ﬁﬁ% acreptgple

(29 (3, %)@ﬂdob@i-@i[b-‘(l(ﬁc&yﬁ%ﬂf XYY S e WX ARRE 9L ©-

] made
acet )?Fe)tﬁ)zg B EieabredtElen ép (29.#R)e jsomerd iist(@RAdR) tisoier and
sal t addidas BBRETRECHIhG AL ca B GERPEAR LG, 2CT O;
- (28)-4,4-difluoro-1-({[9- (hydroxymethyl)-3-oxasp1ro[5.5]undec—9-yl]amjno}~
' acetyl)-2-pyrrolidinecarbonitrile, and its addition salts with a pharmaceutically
acceptable acid;

15

- and (4R)-3—({[9—(hydroxymethyl)-3~oxaspiro[5.5]u11dec-9-yl]amino}acetyl)—1,3-
thiazolidine-4-carbonitrile, and its addition salts with a pharmaceutically

acceptable acid.

25

The invention relates also to a process for the preparation of compounds of formula )
starting from a compound of formula (II) :



- and

(4R) - 3- ({[ 9- (hydr oxynet hyl ) - 3- oxaspi r o[ 5. 5] undec- 9- yI1q;NUV 20017
m no}acetyl)-1,3- thiazolidine-4-carbonitrile, and its
addition salts with a pharmaceutically acceptable
acid. 25 The invention relates also to a process for
the preparation of conpoundé'of formula (I) starting
froma conpound of formula (Il1) : 1 9 NOV 2007 -5 X1
yml 02 0 wherein X¥ ™ n2, nl and n2 are as defined
for formula (1), mhqhg s¢gonver{gd to a conpound of
formula (111) : Xt )m™| md vl (ItT) ( n2 RL N2 5
wherein X1, ml, n2, nl, (s2=and R1 are as defined for
formula (t), mhich is reacted with a conpound of

for erein Ak, p, R3, X2
andwgl@lélg}&el’\% “Be‘%‘u ned: @%’é %V\S 1'("flul)la‘@nd Y1l represents

a |eaving group, to to yleld conmpounds of fornul a

v&}ﬁ&,)mccgwg?eﬁttg,gyg @gfefo fult@g_conpounds of fornula (1)

wherein R2 repre en y rogen atom: Xl )nmt (i
) nl X——%)m
Jﬁﬂ ) (Im
@ Oz R,
NE,
5 wherein X;, my, my, n1, 0 and R; are as defined for formula M,

which is reacted with a compound of formula av):

JL;K .
/ |

wherein Ak, p, Rs, X, and X; are as defined for formula (I) and Y; represents a
leaving group,

10 to yield compounds of formula (Ia), a particular case of the compounds of formula (I)

wherein R; represents a hydrogen atom :

Xl—-€ )ml

(l )m.2 ( )nl

( )112 Rl

(I2)

N/@KXZ
>—‘ /
X3
R:

wherein X, my, mp, 1y, 0y, Ry, Ak, p, Rs, X3 and X; are as defined for formula (1),



0O (zR Ak (la) HN X2y X3 Rwherein X1, m, n®,
iii, n2, RL, Ak, p, R3, X2 and X3 are as defined for éqNO\j 2007
formula (1), 1 9 NOV 2001 -6 which, when it is desi1r d
to obtain conmpounds of formla (1) wherein R, is other
than a hydrogen atom is react ed wth a conmpound of
formula (V) : Y2-R 2 (V) V\hereln Y2 represents a
v 2 re ali r or_branched
AR IEPHEA0 st CEROREF 3 Bt adeR Rk mien o »
h@’qlrbgena@npasrmaoctﬁsﬂlvathmsgomﬁoffomﬂ@mo)ounds of formula (1)
wherein R2 representsg : i near orY\)branched Cl - Coal kyl
group : xIm)l )nl O Z%VZ (1b) I(l Z-Ak N "~ wherein
Xl , wivirein |¥R repfebdnts ml2gving grovikand B, rdgBssent@a aeek okBraaiRd @3-Cs-
5 def %m%gr formula (1) 10 and R 2 is as defined
herel n whi ch conpounds of fornulae (la) and
(1b), which constitute the tot aIity of the conpounds

1¥ierfi Q8 I‘Ifl d accordin
cg%%venlﬂgjgona{(!fgﬁn? ii |poaﬁtlc Echini "gﬁhee Co%?%““%?%‘i’?%’(’llar )
W@éfsﬁlrl’atrmesemfhﬁbnqah@]brrawmdleﬂeaJkﬂmps according to a
conventi onal X_Qa)‘[ﬂatl on technique and, if desired,

( }mz A )nl

O R, /é\)!k . (b)

>_/
X3
R/

wherein X, my, mp, m, 0z, Ry, Ak, p, Rs, Xz and X3 are as defined for formula )
10 and R'; is as defined hereinbefore,

which compounds of formulae (Ia) and (Ib), which constitute the totality of the compounds
of formula (I),

are purified according to a conventional purification technique, are optionally separated

into their optical isomers according to a conventional separation technique and, if desired,

15 are converted into addition salts with a pharmaceutically acceptable acid.

The compounds of formula (IV) can be prepared according to the process described in
J. Med. Chem. 2002, Vol. 45(12), 2362-2365.

When it is desired to obtain compounds of formula (I) wherein R, represents a hydrogen

atom, the compound of formula (II) is reacted with hydroxylamine to yield a compound of
20  formula (VI) :



15 are converted into addition salts with a )
phar maceutical |y acceptabl e acid. The conpounds of | § NUV ZUU].
formula (1V) can be prepared according to the process

described in J. Med. Chem 2002, Vol. 45(12), 23

62-2365. Wien it is desired,to obtain conpounds of

formula (1) wherein R reprééents a hydrogen atom the

compound of formula % is reacted with hydroxyl am ne

to yield a compound Of  P® formula (VI) 1 9 NUV 20U1

-7 X, )m nR )n7 (V) mheﬁgyn Xi, m, n2, nj
and n2 are as defined r flor mul a (1), which is then
hydrogenated to a conpo f formula (lIlla), a

particul ar case of the compsomds of formula (111)

whe kgL iR LERLe en aton1 ym (Il1la) Xq
q) (5 N é%%ﬁan ew%%%n or fymula(@. n2 are as
defined for formula (1) When it is desired to obtain
WRIPRUAGS r represents a

hydr oxy rret%ogeg%éﬁr'l o%&"%?"“ﬁ? l?g{%%ﬂab%%n 2 GRBAPA edse of the
CeBRPBEheS formiaiimwierdih R) repssehaby@bgenthond. ammoni um
carbonat e and potassi um cyanide to yield a conpound of
formula (M1): (VII) ( v2

1 1 /m1

(IA/mz ¢ )nl (ma)

| G
5 NH,

wherein X, my, my, n; and n, are as defined for formula (T).

When it is desired to obtain compounds of formula (D wherein R, represents a

hydroxymethyl, carboxy or alkoxycarbonyl group, the compound of formula (II) is reacted

Wlth ammonium carbonate and potassium cyanide to yield a compound of formula Vi :
X )i

( Tm2 ¢ )nl 9

)

( )n2

10 0

wherein X, my, my, n; and n, are as defined for formula O,

which is heated with barium sulphate to yield a compound of formula (IITb), a particular
case of the compounds of formula (IIT) wherein R; represents a carboxy group :
X4
(l‘)ﬁ ) (ITb)

by = CO,H




NH 10 0 wherein X1, m, nR2, nl and n2 are as defined

for formula (1), which is heated with barium sul phate 1 QNGV 2007
to yield a conpound of fornula (Illb), a particular

case of the compounds of formula (I11) wherein R

represents a carboxy group ; X~ )m ( n2 )o, (IEb) (

p2 CO2H NH2 1 9 NOV 2007 2§~ wher ei n X1, in,, n2, n]

and are as _defined for formula (1), whichis
estg?‘%?lfled’ o™ e ﬁf?oangf?qeg?W% P1e), a

particul ar case of the conpounds of formula (I11)

el . epresents.an al carbonyl group : X )ni

Wl SR SRS R e () € G res e Dhomprmpuet
feamdlar(Hl)antereask defresestsl ad flkoxyedrboslyBerfuk): and R7 represents
a linear or branched Cl-Co6al kyl group, the reduction
of which yields a conpound of formula (11l1d), a
particul ar case of &he-¢);onmpounds of formula (I1i)
wherein Rl representts al hydroxynethyl group : X, ( ne
ym(I11d) 10 NH, Ofwhereim X1, WP, in,, nl and n2 are
as defined for. fornul :%)Igzl) COR,
5 NH,

wherein X, my, m,, n; and n, are as defined for formula (I) and R; represents a linear

or branched C,-Cgalkyl group,

the reduction of which yields a compound of formula (II1d), a particular case of the
compounds of formula (IIT) wherein R; represents a hydroxymethyl group :
Xr—_é )ml ' '

(Iinz § (1IId)

( Jnz j
10 NH, OH

wherein X;, m, mp, n; and n, are as defined for formula .

When it is desired to obtain compounds of formula (I) wherein R; represents a 1-hydroxy-
1-methylethyl group, the compound of formula (IIc) is, after protection of the amine
function, reacted with methylmagnesium iodide to yield, after deprotecﬁoﬁ of the amine

15 function, a compound of formula (IIl€), a particular case of the compounds of formula (1II)
wherein R; represents a 1-hydroxy-1-methylethyl group :

X—4 )ml

—~
g
.

Tm2 1 )m /CH3 (Ille)
( )n?. \ CH3
NH, OH

wherein X;, m;, mp, n; and n; are as defined for formula .




When it is desired to obtain conpounds of fornmula (1)

wherein Rl represents a 1-hydroxy- 1-nethylethyl group,

the conpound of formula (I11c) is, after protection d4f 9 NOY 2007
the amne function, reacted with nethyl magnesi um '
iodide to yield, after deprotection of the am ne 15

function, a conpound of f oriul a (I''r1e), a particular

case of the conpounds of fornula (I1l) wherein Rl

represents a 1-hydroxy-1-nethylethyl group : X, )m( nz

Yinewc #3s dekirdda) obthin@s AOkF hens| ; nl and
%ﬁuarﬂaee as _def iol}ﬁd fu?%or,nul a (lﬂlﬁw%]r%n %%ﬁl}sagagbamoyl
& Yo corRog ! tergufagTidt 15 aftererpisesion b thefanfine fmbtion( dhcted
Wwitte aramoniRin thefreRE8Q@NFS d RPN viel L . conpound
ghodormiba (110, s R i R Db H AT e
unction, Pf Of SR (W), 3 pargiAtlar cpss of e cpmpaadod fofnuia (1)
5 woogh Rngpegeant cl@ayé@ltbupaf t er deprotection of the

amne function, a cogpound of formula (M), a
particul ar case of e %bn’pounds of formula (111) 5
wherein R represents_a gar banoyl @fsoup : XL )m ( s2
)n~ (1111) ( CONH2 "wherpin X1, m, n2, nl and n2 are
as defined for fornul a9 EH)—Cove, conpounds of fornula
(1'l') can be obtained stan}j ng froma conpound of
formula (M11) : .~ CORCHZ (; (Vnn 10 v2 CO2CH2CH3

wherein X;, m), my, n; and n; are as defined for formula (I).

The compounds of formula (1) can be obtained starting from a compound of
formula (VII) :
Xl‘(_ ’)ml
1 _CO,CH,C
([9;2_ /@k/ 2 H,

O

*2C0,CH,CH,

(vi)

10
wherein X;, m;, m; and n, are as defined hereinbefore and n'; represents zero, 1 or 2
Hd

which is placed in the presence of a base, such as sodium hydride, to yield a compound of

_formula (IX) :
Xl—_€ )m]
C
cocren,
( n2
o]
15 wherein X;, my, my, n'; and n, are as defined hereinbefore,

the reaction of which with potassium hydroxide yields a compound of formula (II).



wherein X1, rnl, n2 and n2 are as Sl\ﬁfi Ee_d hglr:icgge}‘gre

' ’resents zero, 1 or 2, hich is | .
?Rg Bréscre(re}ge of a base, such as sodi um hy'drl de, tlo (l%NQV 2007
yield a conmpound of fornula (IX) : x: ), d( g]are ¢
2 Co2C'" O 15 wherein XI,_LrOﬂ_i_nQ,OP \%hia(r:]h\r/]vith _

i i fore, the reaction
il nepl hegilglrbe'u;ae el ds a conmpound of formula (I1).
%%@H‘gﬁgm f&% ﬁa& ¢ SAYEUAESHPL ther spmipau(ds | o) fornsala (1)
TS [28¢ nasaegensical dné emmaﬁg, 01; 1; or hrru:r :pg L |S )e .

j : ; e identical an ,
\ggﬁﬂ?lgsbgmk?gﬁg%fag% erms CﬁW?W&"fF"Bﬁﬁﬂa()@onppund ofml y
formula (X) : M xi ) 1{1 +3 Cl132 5 vv_here!n Xléct eda
n2 are as defined for flornula (;)Cfmvvhl chisre ted
with trichloroacetic a€i hl ori eand"2|nc~t(()?/r}2C| /
conpound of formula (XlI) €% )nj A "ss vy

5 0 whereinX;, m; and m; are as defined for formula (),

which is reacted with trichloroacetic acid chloride and zinc to

| @ formula (XT) :

yield a compound of

Xl~€' )ml Cl
o a

N\

O

wherein X;, m; and m, are as defined for formula @,

=10 - the reduction of which yields a compound of formula (IIa) :

CX—6)

ml

A

N
o

wherein X;, m; and m, are as defined for formula (I).

The compounds of formula (IIb), a particular case of the compounds of formula (II)

wherein n; and n, are identical and each represent 2,

15 can also be obtained starting from a compound of formula (X1 :

( (X1m)
H H

wherein X;, m; and m; are as defined for formula (1),

which is reacted with methyl vinyl ketone to yield a compound of formula (XI1I) :



10

15

20

wherein X, nl and nR2 are as defined for formula (1), -
10 the reductlon of which yields a conpound of f$gﬁg ?00?
(Irta) : X )m (lla) O wherein Xj, m and S l
defined for forrmula (I). The conpounds of fonnula

(11b), a particul ar case of“}he conmpounds of fornul a

(I'1) wherein nl and n2 are’identical and each

represent 2, 15 can alspo be obtained starting froma
conmpound of foersz?gha : X )nmt 0 (XIl) HH

wherein X1, nl and as defipan) for fornula (1),
which is reacted w | vinyl ketone to yield a
compound of formula ( » 1 9 NOV 200T, -11 X~ )nj
(X II) nz 0 wherein Xi, ¢l and n2 are as defined for

for , the catalytic hydr%ggnatlon of which
yi el %fe%} dFr‘paé‘ﬂﬁ%}aEﬁasidéﬁlwﬂlf%ﬁ(m )D: X )mL (JIb) 05
wherein Xl, in, and n2 are as defined for formula (I).

the catalytic hydrogenation of which yields a compound of formula (IIb) :
Xl P b)ml
( (IIb)

m2

0]

wherein X;, m; and my are as defined for formula (J).

In addition to the fact that they are new, the compounds of the present invention have
valuable pharmacological properties. They have dipeptidyl-peptidase IV-inhibiting
properties, making them useful in the treatment of glucose intolerance and disorders

assoclated with hyperglycaemia, such as type II diabetes or obesity.

The invention extends also to pharmaceutical compositions comprising as active ingredient
at least one compound of formula (I) with one or more appropriate, inert, non-toxic
excipients. Amongst the pharmaceutical compositions according to the invention there may
be mentioned more especially those which are suitable for oral, parenteral (intravenous,
intramuscular or subcutaneous) or nasal administration, tablets or dragées, sublingual
tablets, gelatin capsules, lozenges, suppositories, injectable preparations, drinkable

suspensions.

The useful dosage is adaptable in accordance with the nature and severity of the disorder,
the administration route and also the age and weight of the patient and any associated
treatments. The dosage ranges from 0.5 mg to 2 g per 24 hours in one or more

administrations.

The Examples which follow illustrate the invention.
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In addition to the fact that they are new, the

conmpounds of the present invention have val uable 1 g NQV 2007

phar macol ogi cal properties. They have
di peptidyl -peptidase N-inhibiting properties, naking
themuseful in the treatnent_of glucose intolerance and
di sorders 10 associ at ed m[f%‘hyperglycaenia, such as
type Il diabetes or obesity. The invention extends al so
to pharmaceutical conpositions conprising as active
Thegtiastneonateriad useé astinons pramROstifodibts bR ccbhing lown
RB&dRks. MOr e appropriate, inert, non-toxic excipients.
Anmongst the pharmaceutical conpositions according to
the invention there may be nentioned nore especially
THeQSecHiRE &hin j aral arent er al. )
intr avenouse.,?‘éf)?n %%S?gknﬁg%dﬁ# Le %ramgﬁﬁg"ﬁrls SRiemHeyd ggpording to
SSRATY FBRFITAIETS techraanes (infii-wl, MR, dasagresomanyh! | ngual
tabl ets, gelatin capsules, |ozenges, suppositories,
‘%nggctable_preparations, drinkabl e suspensions: The
SePRAUnd fedrrea (ZR Paphisuition isurdesopd anbenghh tddethi@nixture of
Db oliEs SMEnHBRYAbhI %éR?fmdt di sorder, 20 the
adm ni stration route ané [so the age and wei ght of the
patient and any associated treatnents. The dosage
ranges from0.5 ng to 2 g per 24 hours in one or nore

BEMPLEN AH9IS 110 a which followillustrate
BOMRLE L 3139510 WX&%ﬁi?'fﬁ“?%{%l%ﬁgllm@h al s
used are kAei)-pipprolidisecarbopttrtbict s prepared accor di ng
to known procedures. The structures of the conpounds

described in the Exanpl es were deternined according to
cusierdar y-pwiol bifendacd-aneebmi ques (infra-red, NVR

" mass spectronetry). 5 A conpound having a (2RS)

configuration is understood as being a racem c m xture
05l i GH

pBuitcrsidos addndftp glit wtrioboistett hRiro 2By 2S)-carbo kARl Be
ahd 317 1 of methv] vinvl k . - . :
L LS (RAB e RTP S shaests dfssynmeo.yira

ours, water being removed using a Dean-Stark apparatus, and then a further

317 mmol of methyl vinyl ketone are added and reflux is continued for 3 hours.

The mixture is subsequently washed, dried and then concentrated, and the residue obtained

is distilled to yield the expected product.
Step B :  3-Oxaspiro[5.5]undecan-9-one

147.4 mmol of the compound obtained in the above Step are hydrogenated for 15 hours, at
ambient temperature and 4.6 bar, in 100 ml of ethyl acetate in the presence of a catalytic
amount of 10% Pd/C.

The catalyst is then filtered off, and rinsing with ethyl acetate and concentration are carried

out to yield the expected product.

Step C:  11-Oxa-1,3-diazadispiro [4.2.5.2]pentadecane-2,4-dione



acetyl)-2-pyrrolidinecarhonitrile 10 e A :
3- Oxaspi ro[ 5. 5Jundec-7-en-9-one 0.5 mM of sul phuric 1 Q'NQV 2007

acid is added to 317 nnnol of

t et rahydr o- 2H pyr an- 4- car boxal dehyde and 317 mrol of
met hyl vinyl ketone in 500 of benzene. The reaction
mxture is then refluxed for 3 hours, water being

[&RY 6 a ratus, and then a
furt hefI a&lﬁeb&gé@ﬁ %%501 ?ﬁ&? n@‘?‘ﬁ aR’é%OBW@ earleonatd el adsiadl to

Wrpmel of §J€@91ﬁp¢1md ebitafned m3hebebI\FeSStepl DhelB otibh XhMHE ds | Ben hgated
SUBsE t hen concentrate
ql‘?’eé]&fl 12483 %dgl Sﬁglflg({% 2feL are ts@sgqugxpt{y 3dpesl in the course

t he resi due obt al
ogeiat el e s is tiged fo’sethnms pti 55ef. ThSduRde i%%len%v&i:%‘?ated off

5 o taedmimmmd t ai ned i.n the above
are hxdr oggg%tséﬁ%@%‘%%ﬁh fjf‘ © 15gpsed il veaker aﬂ@mﬁbﬁ@tc‘m end
f thejenpet®0 produgfin #é Foyth ofg Bilgtite Borighe presence

of a catalytic 20 amount of 10% Pd/C. The catalyst is

then filtered off, and rinsing with ethyl acetate and

coRaE v d-Biodrasaspiofs. g dndeguat-9tcorbpi@ic dctihgs 850554 €d

product. & 2.C

11- Oxa- 1, 3-di azadi spi ro[ 4. 2. 5. 2] pent adecane- 2, 4-di one 1
@ Ty anNoRiro pigelaveq B77% 8] of foaragm eipis:i6R¥6aaidaaB A, ﬁﬂ;gaoflﬁﬁ the

c un@fobRMEP e,adde 300 nmol of

the. A PR SPR % B30 b iire Getben pawed

1o Etrmcfound obt ai ned | ove
1ﬁaﬂelddnfﬂdtht§ €a 1 n the
50U se a8 MRIANERS L, 0Sed L, L1

oOFEOLP ’?CS thPﬁ é“é{eﬁ a@ﬁ%ﬂl’ ang thtehfgmate sapibieatintly bfceratiado

dtyhess I 618 02 eiSecBdBRAGH ML Yorhi bt | §leg: the cake is
rinsed with water and with aceto e &hd then dried to
yield the expected product i-n the formof a flaky white
safzem’ - Sﬂkfhyﬂ’-anga—_? -oxas 5.5]und 2-9-
Ani no- 3- oxaspi r o[ 5. 5] uﬁ’gé{:a%’é” 81 Car 6‘6@??, fate hydraghloride
hydrochloride In a 1-litre autoclave, 177.8 nmol of

15 1l ofmsiuhphad aided  Gishol 6 odpBiHR! oy fnch Heme SOTRUN
TIRL Q) gqug 0.4 de, a})bg g Sl ea%dl n 335 mi o
Tt UT egsion is cooled 10,5°Cand then 184 mmol of thionyl chlonde are added
dropwise. The reaction mixture is subsequently stirred for 1 hour at 20°C and then for

2 hours at reflux, before being evaporated to dryness to yield the expected product in the

form of a powder.
20 Step F : (9-Amino-3-oxaspiro[5.5 ]undec—9-yl)methanol

6.8 g of lithium aluminium hydride, and then 59.7 mmol of the compound obtained in the
above Step in the form of a base in solution in 75 ml of tetrahydrofuran, are added at 0°C
to 50 ml of tetrahydrofuran. The reaction mixture is subsequently stirred for 30 min. at 0°C
and then overnight at 20°C.

25 Ttis subsequenﬂy cooled to 5°C and there are then added 6.8 mi of water, 6.8 ml of 15%

sodium hydroxide solution and 3 x 6.8 ml of water. The mixture is stirred vigorously for



10 overni ght at 160C and subsequently cooled in an ice

bath. The barium carbonate fornmed is filtered off and1 Q NGV
rinsed with water, and carbon dioxide is bubbled into 2007
t he aqueous phase. The aqueous phase is then filtered

again, and the filtrate is z%bsequently concentrated to

dryness to yield the expecfed product in the formof a

APwEe : t hyl L )

ot iffiered OB o¥ie Tom sty earoucteend th Siat i
Hripd ot hbopaierated 0l00d the cofecBBERAR| 1B Bradhed o 61. 3
mmol of the conpound obtained in the above Step. The
resulting suspension is cooled to 5C and then 184 mol

of ¥ YRl (6t (el apecitiibdvassiiah )i fac S funki FAELA.

mxture ig, suh ntly stirred for 1 hour "at 2
then-for F}Z ﬁo’ﬁ?‘%y% rEt | ux, before being evaporated to

dryness to yield the expected product in the formof a
OMAES 4; : - "

> o i dﬁ‘fﬁ%%‘-’ %‘%@5% 19T 390 deloreacy D yrmlidiescagomitrie ofd
theny 2 romp et priapsiurmdtyabnicces addeto D @ind s Hhe RBpbun@ bbhhEs in
arelysnlelV]<a Mo) IofE kn A he Step.in the Tormof a
base | ﬁtq%ﬁf?f@ﬁg’? !ﬁ‘{’]%‘ﬂﬁi a@p% gi‘erpém%ffeﬁnﬁﬁ is ffegedaffiand
rggedpeith dishigpmsthans, ané tthefilpeites fuer@hcentFited (E@&GHsOMhe residne
Blailedl is®utiBed Lrred for 30 mn, at 0OC and
"t he os\?) erni g%&g%%p‘%éﬁ T (glu%[g bgléglﬂ’é’FPthﬁﬂe@BﬁP@ﬂl 763

10 tespeklfhe expepted grodugt e theafdue df ©y@loml oibivhisk kaidifie i tHel coRfto

yiehPa weediowarhydr oxi de solution and 3 x 6.8 ml of water.
The m xture is stirred vigorously for 1 9 NOV 2007 -14
20 min. and then filtered over Celite. The precipitate
ElegnentalvaRebanhlidis €t her and the filtrate is dried and
then evaporated to yield the expected product in the
formof a solid. Step-@&C %H %N

(2S)-1- ({f9- ( dugseymetdavls) - 3-8979aspi~§§)][;35. 5] undec- 9yl Jam
ino)acetyl)-2- pyrrol idin ecarbonitriTe 5 90 m of

di chl or onet hanel',pouéd molé4ef 878 12.28

(2S)-1-(chl oroacetyl)-2-pyrrolidinecarbonitrile and

4 f potassium carbonate are added to 12
E%(rl‘ﬁlr@mgﬂn@g)ég‘ﬁﬁgﬁﬁﬁisb‘mdé?‘%bnﬁw)aqebé]-bbmdicmteeprboﬁtﬂnr
stirring fldréchthaide:at 20C, the precipitate formed is

filtered of f and

15 Step A :  Spirof5.5]undecan-3-one
The expected product is obtained according to the procedure described in Steps A and B of
Example 1, with the replacement of tetrahydro-ZH—pyran—4-carboxa1dehyde with
cyclohexanecarboxaldehyde in Step A.

20 Step B - Spiro[5.5]undecan-3-one oxime -

70 ml of pyridine and 3.45 g of hydroxylamine hydrochloride are added to 39 mmol of the

compound obtained in the above Step in solution in dioxane. The reaction mixture is then
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rinsed with dichloronethane, and the filtrates are
concentrated to dryness. The residue obtained is

purified by chromatography on silica (eluant : NLW 2007
di chl or onet hane/ net hanol 97/3) 10 to yield the expect ed

product in the form of ayegowml which solidifies in
the cold to yieldav\,hite owder . El enent al

Haht IcuI at ed 64.45 8.71 12.53
Fosigqugdxy@eg“%m@ myrated fo dryness to yield an oil, which

cpysYlises fd Sdiighgp S’aﬁl}itﬂJWﬁh twalr }d ﬁﬂﬂ E&)e@ﬁé@feﬁ lp}odgct@{ the form of a

L drnesas hydr ochl ori de :
pgpl rro 5. SJut%gecaaxlyJi?gone The expected pr oduct i's

obt a| ned according to the procedure described in Steps

A ngﬁj\m CeSylE wi th the repl acenent of

tet ra rydr o- pyran ¢%r boxal dehyde with
cycl ohexanecar boxal dehyde in Step A. 20 Step B : Spiro

. m of di d 3.45
3l o SHHRGRERA a&n%&ﬁjﬁxoﬁ( Otheoan && aiﬁ]grgc g]éralléfa Io? g{age?y Tieksl are

of hg/dr oxyl am ne
adffed i &5.8 aned ofi e cempamdeﬂbtamdnmemabmes@t lﬁQo}uHonSQll M&;&aﬂé‘

Therdd RIS xture is then 1 9 NOV
"15 heated At r e ? F‘%ﬁ%\g %F%VW@EHM?&’BEW“Wwd Pressure
The eyt i‘séfl@cﬂq‘{eéﬂﬁﬁlmﬁf 4nd ripsedl agld &hia selirfion inbdnGéhtrated to yield

tHeleysdel bioafs 1A roMiof washed with water to vyiel
t he expgct ed prodouct0 fgﬂnéti:she formof a powder after

filtration and drying. tmC : Spl ro[ 5. 5Jundec-3 yl am ne
5 Setb : Of25800085E f58Y S8 r.oxi d

catalytic arrgﬁs%t Ilce)%{?Raﬁegggr%:'q1|z EZpyraralgfié’bec?@o’i’g"%
mol of the conpound obtained in the above Step in

Th‘ﬁ')bxﬂed:tém pi'dduéih@)é@ﬁﬁ d adddfaih SRCT X6 YL L hen
el en?t verni ght . at agSr%l elﬁ?ﬂ??cghn%er gstcﬁt’%l ’é’ngtep G of
%ﬂé)i 3 om the "compound obtained in the above Step and (28)-1-

(chloroacetyl) 2—pyrrohdmecarbomm]e

Step E :  (25)-1-[(Spirof5.5] undec-3-ylamino)acetyl]-2-pyrrolidinecarbonitrile
hydrochloride

The expected product is obtained by converting the compound obtained in the above Step

into a salt using hydrochloric acid.

% C % H %N % Cl
Calculated ~ 63.60 890 1236 1043
Found  63.66 892 1218  10.23

EXAMPLE 3 (28)-1-[(Spiro[4.5] dec—8-ylamino)acety1]-2-pyrrolidinecarbonitrile
hydrochloride :



The catal yst is subsequently filtered off and rinsed

and the solution is concentrated to yield the expected

product in the formof an oil. 10 re : : )
(2S)-1-[ (Spi ro[ 5. 5] undec- 3 yl ani no) acetyl ] - 2 1 9NOV 2007
pyrrolidinecarbonitrile The_lggpect ed product is

obt ai ned according to the procedure described in Step G

St [ fromthe compound obtained in
;Dfﬁee e?g%%?; bﬁsotdég lgnog{%g)g{mfgcgng b the prcgge):dure of Example 2, with the
%ﬁp%ﬁg@yﬁlpbﬂ@epybmmﬂ@‘da eftA Efipedthdeb 8boxaldehyde in Step A
(2S)-1-[(Spiro[5.5]under-3 ylam no) acetyl]-2 '
rrolidinecarbonitrile 15 hydrochloride The expected
HFBemisreansbisii-ned by converting the conpound obt ai ned
in the above Step ipte a sal usiégbhydrochloric aci d.
El emental microanal ysi3 %uC oN ¢ Cal’etf ated 63. 60
8.90 12. 36 Cobruliged FoUred 63. 665 8. 92232. 18 ;49523 EXAVPLE
3:(2S)-1-[ (Syirel 4. e- 8- m nQ) acetyl ]-2-pyrrolidin
eearbonitriﬁgh%g hyg%%ghlorgéi : 2;52h£N4é667 -16 The
expected product is obtained according to the procedure

5 EXAMPRRD € N2-tkd-b . Lagepent  of .
cycl ohex anecor box a_IddEﬁrﬁﬁe‘ﬁ%qeﬁ’yHEP""[5'5]“‘“‘“‘3-)’1&1111116

-] cycl opent af¥deachloxide tehyde in Step A Elepnenta
mcroanalysis : C % %N %C Calculated 62. 66 8. 66

2.89 10Q0.88 Found 62.58 8.76 12.92 10.97 s EXAMPLE 4 -~ ~
N° £ERE0-P3quet By Phtanaddicagrting tihyitel mpéedofeSof HxungRe?, 3wl A0
replkeméty dbO C@BPEJ(cﬂﬁoréacetyl)-Z-pynolidinecarbonitrile with  1-(chloroacetyl)-
10 pyrrolidine in Step D.

%C %H %N % CI
Calculated  64.84 992 8.90 11.26
Found 6554 989 8.98 11.28

EXAMPIES : (28)-1~({[3-(Hydroxymethyl)spiro[5.5]undec-3-y1]amino}acetyl)-Z-
pyrrolidinecarbonitrile ;

15 The expected product is obtained according to the procedure of Example 1, with the

replacement of tetrahydro-ZH-pyran—4-carboxaldehyde with cyclohexanecarboxaldehyde
in Step A.

% C % H %N
Calculated  68.43 9.37 12.60
Found 68.78 9.32 12.45
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The expected product is obtained according to the
procedure of Exanple 2, with the replacenent of
(2S)-1-(chl oroacetyl)-2-pyrrolidinecarbonitrile vw]tg NGV 2007
1-(chloroacetyl)- 1o pyrrolidine in Step D. El enental ’
m croanal ysis : % %1 %N %, Cal cul ated 64.84 9.92
8.90 11.26 Found 65.54 9.89 8.98 11.28 EXAWPLE 5 :
EXSMIEK [ ScSHYgrspsysieh el sRiLQl 8. 5] undec- 3-yl ] ami no} a
cetyl)-2 pyrrolﬂgs?neg:gzﬁ%gﬁ%?&i éL(,’%acfgmﬁBy’ER gpgcaybonitrile
product is Bytrashleidesccor di ng to the procedure of
Exanple 1, with the replacenent of

t rahydro- 2H pyr an- 4- car boxal dehyde with
%@ecFxé’ﬁée/t%{;lR@ég?tﬁﬁ)f’g‘a@éﬁyﬂ%fdlﬂmtoahe prodedunt @MBREMble 2, with the
mpleccmnedfysilshexafdaribla My CRlE WAL ed, 68,43 9. 37 12. 60
Found 68.78 9.32 12.45 1°s N&%@G‘?@%@%@}QE@@@E@@A
(25)-1-[(Spiro[5.7]tridec-3-ylanm no)acetyl]-2-pyrroli
Hemendnhiapiddhisise hydrochl oride : The expected product
i's obtained according to the procedure of Exanple 2,
with the repl acement’ Gof cyéFohex#ndcar bekal dehyde with
cycl ooct an€eauhmgal gghgde idy;St ep 5
El enental | nigraanajsis : % % 9 %1 cat@ul ated 65. 28
9.31 11.42 dg" 6336 901 1121 963

EXAMPIE 7 : (ZS)-I-[(3-0xaspiro[5.5]undec-9-ylamino)acetyl}-z-pyrrolidine-
carbonitrile hydrochloride :

The expected product is obtained according to the procedure described in Steps B to E of
Example 2, starting from the compound obtained in Step B of Example 1.

%C 2 H %N % ClI
Calculated  59.72 8.26 12.29 10.37
Found 59.79 7.96 12.16 10.96

EXAMPIES : (28)-1-[(Dispiro[5.2.5.2]hexadec-3-y]amino)acetyl]—z-pyrrolidine-
carbonitrile : |

The expected product is obtained according to the procedure described in Steps A to D of

Example 2, with the replacement of cyclohexanecarboxaldehyde with spiro[5.5Jundecane-
3-carboxaldehyde in Step A.
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Found 65.56 9.01 11.21 9.63 EXAMPLE 7 :
(2S)-1-[(3-t] xaspiro[5.5]unde(-9-yl am no) acetyl ] -2-pyrr

olidine carbonitrile hydrochl ori de The expected prngcﬂgv

i s obtained according to the procedure described in
Steps Bto E of 10 Exanpl ?182-’ starting fromthe
conpound obtained in Step B of Exanple 1. El enental

s 8NRS) S Y€ % 9N %CI  Cal cul ated 59.72 8.26
‘17.-2’19-%%%@2 ind 59.79 7.96 12.16 10.96 EXAVPLES

(2S)-1-[(Dispiro[5.2.5. 2y bexadecH3- yl gtmi no) acetyl ]-2-p
yrrolidine carbgnitrile,; .15 The expected product is
UL T35 ool

obt ai ned accor |ﬁéﬂf0 proc difr e désSéribed in St eps

A to D of Exanpbwsd2, w449 t hegpepl agement of

cycl ohexanecar boxal dehyde wi th spiro[5. 5] undecane-
3-car boxal dehyde in Step A. 1 9 NOV 2007 -18 El enental
EXAVIBRRA y€29-1:[(Shikof351Mbht-Cahmilopicash] 24y rolidfhe O b dbtrtd
Found 74.4Q (91,0?@01];}.97 EXAVPLE 9 :

(28)-1-[(8p?ro 3 %épt-Z-yIanino)acetyl]-2-pyrro|idine
earbonitrile hydrochloride : to : 1,1

Di g r.o§qi_blg[11§?§;ﬁ?0?§%ﬁ?étgé%ne 5 6.25 g of powdered

zi A and "t hen 1°8f oacetic acid chloride in
solution in 170 mM of ether are added to 5 g of

t . i ution in ether. The salution
S ERREIELSEUATAS o A B R 8
et Ather 456 adged a5 g efipethalenacrelatntAO @, somrioh toheier 11 solution is

subjected to sonication for 3 hours while maintaining the temperature at 20°C, and then the
black solution is filtered through Whatman filter. The filtrate is washed, dried, filtered and

concentrated to yield the expected product in the form of a brown oil.
Step B:  Spirof3.3] heptan-2-one

28 g of the compound obtained in the above Step and then 620 ml of water are added to
420 ml of glacial acetic acid. The reaction mixture is cooled using a cold water bath, and
then 28.1 g of powdered zinc are added. After stirring for 20 min., the bath is removed and
the reaction mixture is stirred overnight at 20°C.

The solution is filtered, extracted with pentane and cvaporated. The residue is taken up in
pentane and the solution is washed, dried, filtered and concentrated to yield the expected

product in the form of a clear yellow liquid.

Step C:  (25)-1-{(Spiro[3.3] hept-2-ylamino)acetyl]-2-pyrrolidinecarbonitrile

The expected product is obtained according to the procedure described in Steps B to D of
Example 2, starting from the compound obtained in the above Step.

2007
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bl ack solution is filtered through Whatman filter. T

e
filtrate is washed, dried, filtered and concentrateﬂE}NUV 2007

to yield the expected product in the formof a brown
oil. 10 St~B : Spiro[ 3. 3] heptan-2-one 28 g of the
conmpound obtained in the apgye Step and then 620 nml of
wat er are added to 420 ml of glacial acetic acid. The
ing a cold water bath, and

re iPN X e | ool .ed us

t h%%. 1(938 '}64? ‘5%60\4%%7?18%{‘2?9?{’8”%IF@WéZd-&@a.rohﬂfmeeqrbwrim i ng

for 20 nilmdrochlbvédebath is renmoved and the reaction

m xture is stirred overnight at 20C. 15 The solution is

filtered, extracted with pentane and evaporated. The

The skregied prodect feerbtaimdiby copening it @RGotHASLER Mt 80 sbdve Step

im@ggﬁgmgg5gﬁgﬂﬂ&%h£ﬁfed and concentrated to yield the
roduc

expecte I'n"the formof a clear yellow |iquid.
Ste : (2S)-1-[(Spiro[3.3]hept-2 yl mino)acetyl]-2

RN halnecarbonitri Ze The expected product is
"66?5Fﬁé%“éé%%#§ing to the procedure described in Steps

Bto Dof 20 ExanpleC2, stamtingyfyom teeyconpound

obt ai ned | bo t ep 9 2007 _ &0--D : -

(2S)-1-[ (s%f%f%fs] %%%jts -2 W%m‘ n%&et yI 74

pyrrol i di nefaridoni t #9-2% hya@véchl auisde Th@szexpect ed

product is obtained by converting the conpound obt ai ned

in_the above Step into a salt using hydrochloric acid.
af2Shl-[Epbalddinentidsc-3-yR@indh Ay Epyrraldigal at ed

59. 25 7. 8lealdoridiud2- 49 Found 59.27 7.78 14.51 12.93

EXAMPLE | O :

(25)-1-[ (Spiro[5.9] pent adee- 3-yl am no) acetyl]-2-pyrrol
THhY St ReRkt ik bhiSined 46rd duct..i s.obt ai hed
B acégfg( gi nIb to the proc egrﬁglg Q(Sglg ??Qlcg%gﬁ cIVers]cngF ‘i s tﬁPSt“gt"Ep of
Liva n‘ﬁﬁgl@ Q“,e P RFEMeRE of ePtlolesamenarbaxhldehyde with cyclodecane-
cagyzbladgdainaeprHoxal dehyde with cycl odecane- :

%C %H %N
Calculated — 73.49 10.37 11.69
Found 73.46 10.44 11.64

EXAMPLE 11 : (25)—1-[(Spiro[3.5]non-7—y]amino)acety]]—2—pyrrolidinecarbonitrile
hydrachloride :

Step 4 : Ethyl 7-oxospiro[3.5]nonane-6-carboxylate
20.6 mmol of 3-[1-(ethoxycaxbonylethyl)cyclobutyl]propionic acid ethyl ester in solution

in tetrahydrofuran are added at 0°C to 22.7 mmol of 95% sodium hydride in suspension in
15 ml of tetrahydrofuran. The reaction mixture is refluxed for 4 hours and then 49 ml of
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car boxal dehyde in Step A. Melting point : 83C .
1 9 NOV 2007

El emental mcroanalysis : % %1 %\ Cal cul ated 73. 49
10. 37 11.69 Found 73.46 10.44 11.64 15 EXAMPLE 11
(2S)-i-[(Spiro[3.5] non-7-yl am no) acetyl ]-2-pyrrolidince
arbonitrile hydrochloride , to A : Ethyl

7- oxospi ro[ 3. 5] nonane- 6- carztg)o'xyl ate 20.6 mmol of
BetlcLicltD 9XaLE 2Fho | ) cycl obutyl |propionic acid
ot hyl est er |8n %o{éﬁ%hslg%}ﬁn%nnpéte@?proéaﬁ%lﬁﬂﬂ%ﬁ regidae ghtgiaed is
e_ayac@;ggxix;ﬂm ace}m?mgﬁg;@gﬂed?@gﬁnmﬁaied lateOfishdd, SMSRE Fgé@&d
iy oy of ohe ydr of.ur an e reaction nmxture
ei, 55130;’ ef | ux}é]gj‘df or “F RoRd aslﬁo ec%%eﬁ‘? %@mﬁ"ft"%‘fp%l g iy (ebpTt:
dichipregpcthane/ethyliadetate 85/A0td @itld tHihexpt@td @byuer of uran i s
evaporated off and the residue obtained is extracted
with ethyl acetate. The conbi ned organi c phases are
wasied: pire/éddnaniioed and evaporated to yield an
oil, which is subjected to chronmat ography on silica
ﬁel uant dichi oronet hane/ ethyl acetate 95/5) to yield
1@2 & i;é R?‘?Wdfm@@ 1005n1$f§ygd2183e adng 'tornaio[ﬂ?@&,lrb?maraoﬁp&ﬁa
obtained Gh HRVESHUR 2 1N .of water are
added to 39.7 mbl Q@%@%oﬁ%&ﬁeﬁé{q’e&ﬁ?ﬁg%é‘ﬂxw i Hetluxed
ouBReR agd dhen; pites gptymingrio jambithotcmperatuleh s ex@agéd 9iih Bihdt UL
cbiBbih@f dribhBhha QY GfV Shla, A faer feturning to
arbi ent tenperature, %éa%%t IFE\% de%l%vﬁv? 7% etedhtgr-‘/?eﬁd%%% expected
Progw fHBeogn ghardatipeibes are washed, dried, filtered and
evaporated to yield the expected 10 product in the
formaf g volatile oil. to

( | (2§a'f'i[45'5{r3(3 5y ’i‘ﬂ’}rﬁJZWi.m’)P??@)lfaé'el”yti’@di@carbbnitrile
pyrroli diywesalbgai trile hydrochloride

The expected product is obtained according to the procedure described in Steps B to E of
Example 2, starting from the compound obtained in the above Step.

% C %H - %N % ClI
Calculated  61.62 8.40 13.47 11.37
Found 61.39 8.32 13.22 11.91

EXAMPLE 12: (ZS)-l—[(Spiro[3.5]non—Z-y]amino)acetyl]-2-pyrrolidinecarbonitrile
trifluoroacetate ; ‘

Step A : (28)-1-[(Spiro[3.5 ]non—2-ylamz'no)acetyl]—,?—pyrrolﬂinecarbonz'trile
The expected product is obtained according to the procedure described in Steps A to C of

Example 9, with the replacement of methylenecyclobutane with methylenecyclohexane in
Step A.



The expected product is obtained according to the

procedure described in Steps Bto E of Exanple 2, e] QNOV 2007
starting fromthe conmpound obtained in the above Step.

15 El enental mcroanalysis : ------------ %uC 9 N o
Cal cul ated 61.62 8.40 13.47,1137 Found 61.39 8.32

13.22 11.91 EXAWPLE 12: .
(2S)-1-[ (Spiro[3.51non-2-yl am no)acetyl|-2-pyrrolidinec

arbgnitrile trilluoroacetate : Step A

( 25#%}; [( %f) 11@[(‘%?’34 Finorp2 ’ylhambmétﬂﬁe{ﬁy"raﬂiﬂnecarbonz'trile

pyrrolidi ngsardesnhtrile 20 The expected product is

obt ai ned according to the procedure described in Steps

Ato Cof Exanple 9, with the replacenent of

ited ypbaregyalol bbaked W | enecycl ohexane in Step

A 1 ﬁ ﬁ%ﬁ\/ 001 1_.21%1&%5%)%@? %f@ﬁ?%‘%%.@}‘?ﬁo’ﬁ-ﬂ@ above Step

Viuhith o5ag wflypreacstinegid.o| i di necar bonitril e

trifluoroacetate The expected product is obtained by
nverti caonpound obtained in the above Step

ng th
; !%jlgﬁ%p%zf%g’p”@ﬁéﬂﬁﬁﬁ%oroaceti c acid. 5 Mass
spectronetry : [M+ HIJ+ = 276 EXAMPLE 13 :

SaMiprH {5Ph &\0[ 2. 6] dodec- 3- yl ami no) acetyl ] - 2-pyrrolidin
© ‘}gé——ca-lPLoE‘[c# ‘f(##’r‘x[g[@l"lm’é«6Bi/eﬂecc¥ﬁammommu-nmﬂmamen ed
accordi ng tearHolRripr:ocedure described in Steps Ato D of

Exanple 2, with' the replacenent of
cycl ohexanecar boxal dehyde wi th cycl oheptane- 10

Tdgrehesett dedyded obtdicdMcddrdify RTRNBbealll GLRADA iy %i[e%s AtoD of

Example 2, with' the replacement of cyclohexanecarboxaldehyde with cycloheptane-
10 carboxaldehyde in Step A. |

%C % H %N
Calculated  71.88 9.84 13.24
Found 71.52 9.95 13.14

EXAMPLE 14 : (28)-1-[(Spiro[3.4]oct-Z-ylamino)acetyl]-Z—pyrrolidinecarbonitrile
hydrochloride ; '

15 Step 4 :  Spirof3.4]octan-2-one
The expected product is obtained according to the procedure described in Steps A and B of

Example 9, with the replacement of methylenecyclobutane with methylenecyclopentane in
Step A.



% %1 %N Calculated 71.88 9.84 13.24 Found 71.52 9.95

13. 14 EXAMPLE 14 :

(2S)-1-[(Spiro[3.4]oct-2-ylam no)acetyl]-2-pyrrolidi n‘l 9 KOV 2007
arbouitrile hydrochloride: 15 : Spiro[3.4]octan-2-one

The expected product is obtained according to the

procedure described in St eb ‘A and B of Exanple 9,

L Lhe t,. of enecycl obut ane with
ne{:;}') *@%P g‘ﬁgﬁé"c cqyl]{-ryrfiginepadnirilp? Ske
(28) 1- bpklvofs3. 4Joct - 2 yI am no) acetyl J-2
pyrrolidinecarbonitrile hydrochloride The expected

product is obtained according to the procedure
'H@%Pftctﬁéd)mdnct?b‘t ehﬂ&nﬁ ztc@orang’ﬁo thESRBTIE scrDbRtdid F L4 ¢

i £ ai ned | bove Ste 5 El enenta
dérdana VSI ﬁom “OFPY )NH %&ﬂ&ﬂ bofestiens0. 49 8. 12
14.11 11. 90 Found 61.08 8.00 14.18 11.37 EXAMPLE 15:

5 ,§1 Di oxo- 3-t hi aspi ro[ 5. 5] undee- 9-yl ani no) ace
ﬁ%%‘%%ééoﬁ‘dl necarbonitrile : The expected product

i s obtained accor dirfg @ o t BeHproceglure desgribed in

Steps A tog e 2, th e repl acerrent of
cycl ohexanecar%oxal ggﬁ%/de \ﬁ]p‘h { thydrU%—l-

@ t hi opyr an- 4feendooxabdéhyde 8001 - diswsi de- 11rB7Step A
El emental ~nicroanaly_sis : % % %1V %

EXAMPLE 15: (2S)-1-{[(3,3—Dioxo-3-thiaspir0[5.5]undec—9-ylamin.o)acetyl]-z-

pyrrolidinecarbonitrile :

The expected product 1s obtained accordmg to the procedure described in Steps A to D of
Example 2, with the replacement of cyc]ohexanecarboxaldehyde with tetrahydro-ZH—
10  thiopyran-4-carboxaldehyde 1,1-dioxidé in Step A.

% C % H %N %S
Calculated  57.76 7.70 11.89 9.07
Found 57.42 7.54 11.48 8.83

EXAMPLE 16 : (2S)-1-({ [2-(Hydroxymethyl)spiro[3.3]hept-2-yl]amin o}acetyl)-2-
pyrrolidinecarbonitrile hydrochloride :

15 Step A : (25)-1-({]. 2-(Hydroxymethyl)spiro[3.3] hept-2-yljamino}acetyl)-2-

pyrrolidinecarbonitrile

The expected product is obtained according to the procedure described in Steps C to G of
Example 1, with the replacement of 3-oxaspiro[5.5]Jundecan-9-one in Step C with the
compound obtained in Step B of Example 9.
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15

Cal cul ated 57.76 7.70 11.89 9.07 Found 57.42 7.54
11.48 8.83 EXAMPLE 16 : T 9NOV 2007
(2S)-1-({[ 2- (Hydroxynet hyl ) Spi r o[ 3. 31hept - 2-yl ] am no)
aeetyl)-2 pyrrolidinecarbonitrile hydrochloride : 15
Ste 4 (295)-1-([[2- (Fwdroxxggthyl)spiro[s 3] hept - 2

yl Jam no}acetyl)-2- pyrrolitdinecarbonitrile The
expected product is obtained according to the procedure
described in Steps Cto Gof Exanple 1, with the

r eé@@'we(ﬁﬂ)-bf{[aéfb&mphdﬂ@{tvspz&]mmﬁ@ﬁ@%xﬁm% acig@?_gt_ ep C
with the pygrggﬁggcn%oglprglg%ndedh dStep of anple 9. 1 9
Nov 2001 X237 E™ irochloride

(25)-1-(([2- (Fydroxynethyl)splro[3.3]hept-2-y|]an1no)ac

arbonitri]e hydrochl oride The
O perea PR b Aty BB cpisget e b i
lﬁb@aﬂh@mglhydnoﬁéoraimMe Step into a salt using
hydrochloric acid. 5 AL"nental mcroanalysis : C %1 %N
% Calculated 57.41 7.71 13.39 11.30 Found 57. 32
Blengptol micgamalysi9l  EXAVPLE 17 :
(25)-1-({[2- (Hydroxyp hyIL ro[ 3 -é]OCt(2 yI]an1na}ace
tyl)-2 pyrrolldlncea onltrl e hyd@ chlofidde : Sten-A :
(2S) - | - ({ [ Calerlgrdd o) yiét hyl Vspi r o[ 3.38] oct £1%0
~yl]am no}ac 2- b PYTohi din rbon trile The
expect ed prg%ﬁ%% |55%gta|neglaccd§§§ng t/d S%he procedur e
described in Steps Cto Gof Exanple 1, with the
BEXANPCE R R - 9 ong Step C
D T C s (R PIORD o R R pargwg#ﬁf@%a.

pyrrohdmeearbomtnle hydrochloride :

Stepd : (2S)-1-({]. 2-(Hydr0xymetﬁyl).'spiro[ 3.4]oct-2-yl] aminojacetyl)-2-

pyrrolidinecarbonitrile

The expected product is obtained according to the procedure described in Steps C to G of
Example 1, with the replacemeént of 3-oxaspiro[5.5Jundecan-9-one in Step C with the

compound obtained in Step A of Example 14.

tep B :  (25)-1-({[2-(Hydroxymethyl)spiro[3.4] oct-2-yljaminojacetyl)-2-
pyrrolidinecarbonitrile hydrochloride

The expected product is obtained by converting the compound obtained in the above Step
into a salt using hydrochloric acid.

% C % H %N % CI
Calculated  58.62 7.99 12.82 10.81
Found 58.53 7.90 12.65 10.81
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to B: (2S)-1-({[2-(Hydroxyniethyl)spiro[3.4]oct-2 1 9 NOVY 2007
yl ] am no}acetyl)-2= 15 pyrrolidi necarbonitrile ‘
hydrochl ori de The expected product is obtained by

converting the conpound obtained in the above Step

into a salt using hydrochlogjc acid. El enental

m croanal vsis : %C %1 %N % Cal cul ated 58.62 7.99

12.82 10.81 Found 58.53 7.90 12.65 10.81 1.9 NOV 2007

-24 EXAMPLE 18 :

Q_ﬁ%&dﬂ%ﬁ%w{ﬁamﬁmﬁm{a}?ﬁ@?31%30,@1,;@4_&o|

i di ne- c d [ oroacetate to :

(4R) 3-[ (S%F‘?“?E‘*'%t HH" %’al% '
an1no)acety|] 1, 3-thiazolidine-4-carbonitrile 5 The

tsed i ped accor d e procedure

descrl be c(p }nréﬁ 5% & Anp1 & afety)ép%rl%iiaﬁ@ Predhatbogitrile

compound obtalned in Step C of Exanpl e 2 and (4R) 3-

e %Xﬁé&b[acﬁg?ﬂr% 1%0%]11];1&' %9@9} N§-fls %%Et?d%lqel ctle(sclznlbgd in Ste% G of

’{*Pmalﬁ] né%’élétfyqn} thp, @uippiing zbkaimdil rie-Step CR LD BRIntpld b €ind tIR)-3-

(&ﬂ&@&@@QQﬁﬂﬁﬁm&Rm£--uﬁﬁBEgEed product is obtained by

converting the conmpoun tained in the above Step
|nto a salt using trifluoroacetic acid ,Mcro ntal

&%'52 (4118-4%[ (?# é@‘l j@decggjl g}é&%%é?ig l%azolzﬁz%e—?f-cgr oZztr?lg

2 ({2- [(2@ﬂ”@?ﬁ&?@ﬁopyrrol|d|nyl] 2- oxoet hyl }anrino) spir
o[ 3.3] 15 hept ane-2-car boxani de: -

The expected product is obtained by convertmg the compound obtained in the above Step

‘into a salt using trifluoroacetic acid.

% C %H %N %S
Calculated  52.40 6.48 9.65 7.36
Found 52.10 0.54 942 7.19

EXAMPLE 19 : 2—({2‘-[(2S)-Z-Cyanopyrralidinyl]»z—oxoethyl} amino)spiro[3.3]-

heptane-2-carboxamide :
Step A: 2-Aminospiro[3.3] heptane-2-carboxylic acid

The expected product is obtained according to the procedure described in Steps C and D of
Example 1, starting from the compound obtained in Step B of Example 9. .



to A : 2-Am nospiro[ 3. 3] heptane-2-carboxylic acid The
expected product is obtained according to the procedur €| gNOV 2007
described in Steps C and D of Exanple 1, starting from :
the conpound obtained in Step B of Exanple 9. 1 9 NOV
2007 -25 e B : .95
2-(tert-Bulyl oxycar bonyl am no) spi r o[ 3. 3] hept ane- 2- car bo
xyl sty mci 8:AQ 10 a9 nd n, at_0C 6.71 g of
d (tert-butsl ) mﬁio%éc? ool [%%ZFP&“’EF%C%W& acidh
4.35 g of the conmpound obtained in the above Step in -
AhSfidRRareind el 2t 84C [ hydroxide sol ution. After
one. ni ght at 506G, thé%ggg%g?}lgel%{gm@;glﬁﬁr?’%?%néfof‘%r@&fidﬁ@d
1P ésioo8! Bie spmapund cobiagnet st e abpvd Stepvat edlutidmih 12 Gh HMsokifim
Hyaokide dol@tn. Wt b€ hen the aqueous . phase is
0§ci,di fied to PH 3 Us F]agt%ﬁr@’a{%euel%)ﬁ‘ge PEIYAROFAG; off djthp residue
5 @ﬁﬁg%%mmpﬁm@mm chusied emtwmpaga, Mggttﬁbnegﬁpg teous
pAERt AL fichS pAr9&HNCn e _conhi ned and washe ]
with brine, —dri ed%n%@éﬁ%@%?%@%?@‘n&% AQUeqys Phase i
SEWRsted it £18Y a5piaiguche prganih @hdser e ebmbinehiddewaqpas ik HiiRe,

diied and concentrated to to vyiel : .
2-(tert-Butyl oxygypgsgn())/ S ﬁg)e}épﬁftr@% PA45tHR fheaftmn of @ ayhiis
P& de 811 ng of N hydroxysuccinimide and 1.45 g of

di cycl ohexyl carbodii m de are added to 1.8 g of the
cogpound _obtained in the above Step in solution in
0y eig’;g%gyd?d?cf?%ﬂow%qny@wo)smrgfﬁﬁﬁaeptazez-,cmrbhemmact i on
m xture is filtered, and gaseous amoni a i s bubbl ed

|NLQ t iltrate. After one night at 20C the
girlelélgtquﬁh#%yﬁi‘émi’%‘d? G bf2a oA disyrohenpicaboritiender a¢ edict ao

185 adrheressond opianbdir theam¥98eh BloREQIHGE b ibflgn| O8I OF
night"\ﬁﬁ'zb‘% RENder: Rm%lt j kit in bt
= AN NOSpI T Of OB HEBE R Sltored spd) gsests dEmkapiy io bhibdwi ide the
filirag4Aferohe tight £ AOPQURCeRibA RSk iildhe ARAES BB 1o
15 drgﬁ%%ﬁleﬁ%?%%gx %ttga/lro%%(gt 3)5ef and_then gaseous I'S
u a1 Ry STgA SR Fdie B ph awhite gopdeci pi t at e
appears. After 30 mn. at OC, the precipitate is
fi ed,_ nd rinsed wth ethyl acetate, and then
dr |Z‘g to g{ngﬁo%zrtoﬁébﬁ %ané;\gﬁ%lélfoéﬂmﬁf BdRAloride t he form of
a white powder. Step E : ‘
18 ]eﬁ%% betsondyt SHARGRN kOl QY 2RSS Wi 3T Q) SR ¢ ol
gaseous HCl is bubbled through at 0°C for 10 min.. A precipitate appears. After 30 min. at

0°C, the precipitate is filtered off and rinsed with ethyl acetate, and then dried to yield the

20 expected product in the form of a white powder.

Step E : 2-({2-], (25)-2-Cyanopyrrolidinyl] -2-oxoethyl}amino)spiro[3.3] heptane-2-

carboxamide

The expected product is obtained according to the procedure described in Step G of
Example 1, starting from the compound obtained in the above Step and (2S)-1-
25  (chloroacetyl)-2-pyrrolidinecarbonitrile.



10

15

car boxam de The expected product is obtained according

to the procedure described in Step G of Exanple 1, 1 'g NOV 2007
P

starting fromthe conmpound obtained in the above Ste
and (25)-1- 25
(chl oroacetyl)-2-pyrroli di_%ear bonitrile. 1 9 NOV 2001
-26 Elenental mic~-oanaly sSi's %uC %1 %N\ Cal cul at ed
62.05 7.64 19.30 Found 62.05 7.48 19.20 EXAMPLE 20 :
(2S)-1-[(3-Azaspiro[5.5]undec

Etemghmmbmisdpaalesisyl | - 2- pyrrolidine carbonitrile
bi s(trifluoroaeetate) ,Ste :
Azaspiro[ S. SJundecan-9-@nSée 5 T%é{ expé’/&fved product is
obt ai ned accorimigraio tdae@5pr ocesur e deseri bed in Steps
A and B of Ex le 1, with t epl nt of
t et rahydro- 2H gf??"é%- 4- c%rogoxa%éi]yde?ﬁ h benzyl 4-
formyl -1 -pi peridi necarboxylate in Step A to B :

l XQ- o-azaspPkyL o[.5. 5l undecane- 3- car hoxyl at e:
EXAADRERY | o DG BRI SRl SRS BREn ol
conpound otarbenitrde bin(ttifiorahetate)St ep 10 with _

di -tert-buty] dicarbonate in accordance with the

procedure described in Step B of Exanple 19. per:
t eXemdit y P-Azaspire[3.5]undecan-9-one

9-({2-[(2S)-2-cyanopyrrolidinyl J-2-oxoet hyl )am no) - 3-az
aspiro- [5. 5Jundecane- 3-car boxyl ate The expect ed
Ther raeréad nradugiis alteinsd agecsding forfhe procetlire dgrrolomlduBeps A and B of

AR5 1, e th 7] X4 € ]%1 tartin
Ef romthe ¢ O%E%%%%ﬁfg%&&% %ng 2%52%% é)? eﬁc?e ‘ﬂ{hgbef{%b‘l'
for%ﬂtl-plpgrylmecarboxylate in Step A. :

Step B :  tert-Butyl 9-oxo-3-azaspiro[5.5] undecané-S—carboxylate:

The expected product is obtained by reaction of the compound obtained in the above Step
with di-tert-butyl dicarbonate in accordance with the procedure described in Step B of

- Example 19,

Step C:  tert-Butyl 9-({2-[ (25)-2-cyanopyrrolidinyl]-2-oxoethyl Jamino)-3-azaspiro-
[5.5Jundecane-3-carboxylate

The expected product is obtained according to the procedure described in Steps B to D of

Example 2, starting from the compound obtained in the above Step.
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St-ea-D-: (2S)-1-[(3-Azaspiro[5.5]undec-9

-)dam no) acetyl]-2 pyrrolidinecarbonitrile bis(trii 19 NBV ZGQ

| uoroacetate) The expected product is obtained by
reacti on of the conpound obtained in the above Step
with 30 equivalents of trif guoroacetlc acid in
dichloronethane at 0-5C for'r hour The 5 mxture is

dr nmpound i s purified by
o BEERt R TR e SR irodl TRl gaiontos
EXAI\/PLE Dk (trifl§@G)cethiref {
[ 3- (Hydroxynet hyl ) -9, 9-di net hyl spiro [5.5j undec-3-yl] -
am no}acetyl)-2-pyrrolidinecarbonitrile : The expected
Tb1= expadtd predwebisaibteédd &g eaactdmra)g tHerﬂhB@nﬂ opeiRetHn&h@dbove Step

C
t etra %%ﬁlg%jgmiﬁégjyffrua acf%% é?g gﬂ“ﬁ‘@ﬁ?’&@*’% §t-5°C for 1 hour. The
mixtrre i avetenirhted/ol doymessaTie-compsina xepuela byl Qireha Rt @PHPLC.
El emental m croanal ysis % %1 %N Calculated 69.77 9.76
11.62 Found 69.54 9.72 11.43 EXAMPLE 22 :

Mo3Spedirofreir? : (M -Hfdror§s- | - met hyl et hyl ) spi ro[ 3. 3] hept - 2-y
| Jam no}- acetyl)-2-pyrrolidinecarbonitrile
hydrochloride : 15 to :

-M@&Mmﬁbml$@ﬁr@ymmw—ammt%ﬁM-yu-
expect ed p&ﬁﬁg&&ﬁyézgghgkgma: |ng to the procedure

described I n %tartlng fromthe
compound obtalned in Step A of Exanple 19. 1 9 NOv 2001

TP Bofttt profi I obtaingd sccording (0 the procpdgresof Exgrople 1 with tht
reR&?Fe@teet of 8temhyéxfo %I?Pﬁﬂh‘ypfﬁhqm@ela/dd Witte i, 4-ditneBiglcyQoHd Rang-

caoxaliaéyBE fn- %A(I ) dicarbonate in dichloronethane, are

added to 8.5°g of the conmpound obtained in the above
Step in : :

% C %BH %N
Calculated  69.77 9.76 11.62
Found 69.54 9.72 11.43

EXAMPLE 22 : (25)-1~({ [2-(1-Hydroxy-1—methylethyl)spiro[3.3]hept-2-y]]amino}-
acetyl)-2-pyrrolidinecarbonitrile hydrochloride :

Stepd :  Methyl 2-aminospiro[3.3] heptane-2-carboxylate

The expected product is obtained according to the procedure described in Step E of
Example 1, starting from the compound obtained in Step A of Example 19.



solution in dichloromethane. After stirring overni g{ut )
at 20C, the reaction mixture is 5 washed with an 9 NOV 2007
aqueous 10%citric acid solution and then with water.

The organic phase is dried, filtered and concentrated

to yield the expected prodth%t in the formof an orange

oil. to:

2- tert | oxy.c rbon nospirof 3.3] hept-2 yl)-2
g%‘% iE ?é(tgfrebu dZ¥ loliyr?% nakspigyl 5 é&hﬁ@ﬁme&cwo teq
3M sol ution of net hyhnagne3| umiodide in - ether and
st d dr t he corrpound obt ai ned
i n%ltﬁh%faa 691&1 aﬁ%l ep ‘?W 2 qﬁﬁ’t |9g)% 8 rPlefiffert-buty ¢ Gearbonate in
dirthlorerhatigme, omre hddeduto 85 0, thanBRPdud Bhlned il ehd SHoaddRgd in

xture tirred for 1 hour at
0ot I BbDEh ERTARE Pl i Paichot WPER e Rhon amear e
5 V@ﬁhﬁdt“hféran ameommm cied acidgelnticn 2ph aﬁ@;@/gﬂ rwﬁtewaﬁb &%mﬂﬁﬂa@élls
t ess t expect e
d%?cg &Q@iﬁfc‘l eggaot%clr)rtlo g?el(l/t eeprct%#l% c‘rd{l)l}?ff q %gran@ollD
2 (2 Ani nospi o[ 3. 3] hept 2 yI) 2 propanol

e B B b gl Gt Flsdore

e above Step in solution in dichloronmethane. After
m xture.is

TREAT fQr ctido
eva a{)elrégfgeg thsg d;lr? glgrs@}aﬁlg% l}%hﬁﬁghsllpo ue m%hyltﬁl%ﬁ“ﬂ“b iodide in -
etdign @ gheny 486 apdl idrppwvise e B of the lsempdunll wbtaimed & théieove Step in
10 sEOMRRGH &B&dAﬁérfstutrﬁg Ydrqlh%urt B 6°C,e ézBﬁ&tngg RLQ4UE lldcled an(llﬁen the

formaof a colourless oil
- Teaglgn. mixiurq is stirfedpE i diy: 4t2ﬁé1 e emyms)lsapsem[aarasom efith eyl
aclsﬁif@ Bl Aceind aonanneaoorgéﬁ&f Blla!sé.js' $EGAL gnlhtlerdl %.Eﬁ congentratacb 12

%ect ed B’;oduct i's obtained according to roce e
dryBess fo Bed FESEeP Prodest in s peanpil vdiidrarystisés om t he
conpound obtai ned in the above Step and (2S)-1-(chl oro-
t )))‘; B yrrolidinecarbonitrile. 1 9140V 2007 -29
1D (2-Aminospiro[3.3] hept-2-yl)-2-propanol trifluoroacetate )
(25)-1-(([2-(1-Hydroxy-I|-nmethyl ethyl)spiro[ 3. 3] hept-2
| Japj no}tace - rrolidi necarbonitrile
15 ﬁ“‘lf’g%‘lll P%a&‘@y T"?ﬁ’él &% piset al0°brie didos of the streppupdebtifyed in the
ahmm gep i mgniohen mnmmdwﬁmmmﬁmg%l B maP WS Sl Reaction

nt,0:.4a. sal chlqri.c acid.
e 18 evaporattedll ess gn(l t%e res18ue 1s taken up several times with toluene the

toluene is then evaporated off to yield the expected product in the form of a colourless oil.

Step E :  (25)-1-({[2-(1-Hydroxy-1 -methylethyl)spiro[3.3] hept-2-yl] amino}acetyl)-2-
20 pyrrolidinecarbonitrile

The expected product is obtained according to the procedure described in Step G of
Example 1, starting from the compound obtained in the above Step and (25)-1-(chloro-
acetyl)-2-pyrrolidinecarbonitrile.



5 Elemental mcroanalvsis : % %1 9% % Cal cul ated
59.72 8.26 12.29 10.37 Found 58.96 8.48 11.95 10.99 19 ) \
EXAVPLE 23 : 0V 2007
(2S)-1-[(3-Thiaspiro[S.5]undec-9-yl awi no) acetyl]-2-pyrr
olidine earbonitrile hydrochloride : SSte-~:
3- Thi aspi ro[ 5. 5Jundecan- 9-@fe oxi ne 3, 3-di oxi de The
expect ed oduct is obtained according to the procedure
&@%ﬁb JR{) T - St T ihytethypirokdipere 2] amino fuceiip-2-
r epI acewwromzn&y@bﬂﬂﬁéﬁm&%h%al dehyde wi th
tetrahydro-2H thlopyran 4- car boxal dehyde 1, 1-di oxi de
in Step A. Step B : 3-Thiaspiro[5.5Jundecan-9-am ne 4 ¢
Tot ckptete€ HOBRH M@Me@'b?%gm}eﬂmyﬂf‘e &mgﬁd%%ﬁﬁagﬁg%glg%%g s{e{}

ortlons 0 i thium al unm ni um
ﬁgﬁﬂH§F§EW¢ﬂ°@Rﬂ?Wﬁ of tetrahydrofuran. The reaction
mxture is 15 then refluxed for 12 hours and
bseguentl y. hydrol ysed by the addition of 8 m of
> cglel microapalygt: 5 1504 sodi um hydr oxi de sol ution and 16
n1 of mater The salgg obt gjged apgythenyfdyl tered of f

and the f| zgte i s_subsequently concentrated to
dryness t o“YFEeE t hé”f4 11 e®8foduct?291 9 MA7 2007 - 30

SW C: (2S) - Folrdd3- Ths@agei r oggs 5] undes-9  4.99
Q@ yl am no) acety7j -2 pytTolidinecarbonitrile The expected

product is obtained according to the. procedure
EZAMPLB @3l : (M)&[eprlﬁa@im[ﬂmh@ g'tlamiﬁﬁ)ﬁéétﬁ Q}Mrem]h Qe
ep a

conpound obt Qﬁ ove (chl oro-
acetyl) - 2- u? §q8PHBE Woti‘trile. 5 p D
(2S)-1-[(3- Thlasp|r0[5 S]undec 9 yl ami no) acetyl]-2
py L.dinecar.b e} ohydrochloride The expected
% l sl}%o ?gljé‘"%em" 86’ T in’r?é’ %on‘pound obt ai ned
|n t he above Step
The expected product is obtained according to the procedure described in Steps A and B of o .
10 Example 2, with the replacement of cyclohexanecarboxaldehyde with tetrahydro-2H- :
thiopyran-4-carboxaldehyde 1,1-dioxide in Step A.

Step B : 3-Thiaspiro[5.5]undecan-9-amine

4 g of the compound obtained in the above Step are added in portions to 7.9 g of lithium

aluminium hydride in suspension in 200 ml of tetrahydrofuran. The reaction mixture is
15 - then refluxed for 12 hours and subsequently hydrolysed by the addition of 8 ml of water,

8 ml of a 15% sodium hydroxide solution and 16 ml of water.

The salts obtained are then filtered off and the filtrate is subsequently concentrated to

dryness to yield the title product.
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into a salt using hydrochloric acid. Elenental

m croanal ysis % %1 %N % %Il Calculated 57.04 7.881 g NOV 2007

11.74 8.96 9.90 Found 59.67 7.96 11.56 9.14 10.52 10

EXAMPLE 24: (2S)4
-({[3-(2-1ydroxyet hyl)-3-azaspiro[ 5. 51lundec- 9-yl } am no}
- acetyl) 2- pyrrolldlnecarﬁ@nltrlle

bi fluoroacetate) @ dft

3- i (oY -B]-Ghigwdah. @uw99yszmméacewe?we@zz¢vzwmzm

obt ai ned accord| ng to the procedure described in Steps
and B of ample 1, with the replacenent of

& tFBIHAGr H%O@PF sy fbiane. eosoBiag dp deshyesdwict @S@éﬁdyﬂl Sep G of

By 1; ktafing ohHihp 8635 RAX B
:ﬁéﬂ dr 0X€Etohyl ). &ﬁ%z as%})tﬁ %%@%?u%@gan P (r:(eg)r}qé"hlom'
o 43 Eﬂﬁ?‘t“P@ obt ai ned by al kyl ati on of t he

corrpound obt ained in the above Step with
gr oget no| | n the presence of potassium carbonate.
ﬁ)ﬁi as&@@p 5 Jundec-9-ylamino)acetyl]-2-pyrrolidinecarbonitrile
(28) 1- ({hi;cao({hzaﬁaydr oxyet hyl ) - 3-azaspi ro[ 5. 5] undec-9

yl ] am no)acetyl)-2- pyrrolidinecarbonitrile The
expected product is obtained according to the procedure

T.de Wett&ﬁﬂoﬁdﬁ StodpmeBbl orPe@hy MEXEaAPhLRd 8btaﬁ£c%tth£‘900‘§z£ 8
a(ftun% Fgg C%Pt ai ngd in the above Step.
m("?%f T8 PETPEHG AP xyet hyl ) - 3- azaspi ro[5. 5] undec 9

yl ] am no)acetyl)-2- pyrrolidinecarbonitrile
uoroacetate) The expected product is obtained

Ee”’e’g“lrmlcm T4 he conpound obtained in the above Step

[ _nt o a sal t usirgariflzearoacesc aciyls El eppot al
mcroapdlysls < sHu M Phs 1174 s0s 9.90

Found 5967  7.96 11.56  9.14 10.52 .

EXAMPLE 24 : (ZS).-I-({[3—(2-Hydroxyethyl)-3—azaspiro[5.5]undec-9-yl]amino}-
acetyl)-2-pyrrolidinecarbonitrile bis(trifluoroacetate) :

Step A :  3-Azaspiro[5.5]undecan-9-one
The expected product is obtained according to the procedure described in Steps A and B of
Example 1, with the replacement of tetrahydro-2H-pyran-4-carboxaldehyde with benzyl 4-
formyl-1-piperidinecarboxylate in Step A.

Step B 3-(2-Hydroxyethyl)-3-azaspiro[5.5]undecan-9-one

The expected product is obtained by alkylation of the compound obtained in the above

Step with 2-bromoethanol in the presence of potassium carbonate.
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Cal cul ated 47.92 5.94 9.72 Found 47.28 5.94 9.38 io

EXAVPLE 25: (29)-1- ({ 1 9 WOy 2007

[ 2- (2- Hydr oxynet hyl ) - 7- oxaspi ro[ 3. 5] non- 2-yl i am no} -
acetyl)-2-pyrrolidinecarbonitrile : to A:

7- Oxaspi ro[ 3. 5] nonan- 2- one ,The expected product is
obt ai ned according to the'ﬁ ocedure described in Steps

A 1 le 9 wth the_ replacenent of
ne en 2%35{}&(2@5? gﬁ@ R D\Zlg-'?@fpl’fﬁf BHBIEEY AHGRINglacety])-2-
2H pyr an pymolgligparBoniirilB:
(2S)-1-({[ 2- (2Hydr oxynet hyl ) - 7- oxaspi ro[ 3. 5] non- Z
yl Jam no) acetyl)-2- pyrrolidinecarbonitrile The
Tég prettedipmodwd irotbtdined abdoadingd taceodedin descabdihie SRpOBRSIBN &

EIESGE b y of ..2 amle 1, starting
il t%@#ﬁ?ﬁ%ﬁ’%%‘ﬁ%ﬁ%é@%1?%‘8%‘6’35&61’3 ep. 1 9 NOV
2001 -32 MeltiMooint : 103C Elenmental mcroanalysis :
0 0 0
:{ g { /N 22'6%? l-r:(?/% lé(?jfgigrog)?‘e'tgzg -ﬁdz%s%ir% ]?' 3. 59 aneE—g-le)D gmgzc?;} a%gtyl)s-?? >
(2S) - 1- ( ppreclidmer@Yettpie/iwtritpbios@iate| 3. 5] non- 2- yl ] ani no}
acetyl)-2- 5 pyrrolidinecarbonitrile : to 4:

Spi ro[ 3. 5] nonan-2-one The expected product is obtained
The eoededigrodust istnbtained be denvertide the chipaii biSheDs the #dde Brep

iR a sAP kBuBroatiit B4 he T epl acement of

nmet hyl enecycl obut ane wi t h net hyl enecycl ohexane in Step
A to B: (29 -1-({[2-(2-Hydroxyn:ethyl)spiro[3.5]non-2

% C %H %N
Calculated  47.92 5.94 9.72
Found 47.28 5.94 9.38

EXAMPLE 25 : (28)-1-({ [2—(2-Hydroxymethyl)-7-oxaspiro[3.5]non-2—yl] amino}-
acetyl)-2-pyrrolidinecarbonitrile :

Step A :  7-Oxaspirof3.5]nonan-2-one
The expected product is obtained according to the procedure described in Steps A and B of

Example 9, with the replacement of methylenecyclobutane with 4-methylenetetrahydro-
2H-pyran in Step A.

Step B (25)-1-({[2-(2-Hydroxymethyl)-7-oxaspiro[3.5] non-2-yl]amino}acetyl)-2-

pyrrolidinecarbonitrile

The expected product is obtained according to the procedure described in Steps C to G of
Example 1, starting from the compound obtained in the above Step.
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pyrrolidinecarbonitrile 10 The expected product is
obt ai ned according to the procedure described in Steps -
Cto Gof Exanple 1, starting fromthe conpound -l QNQV
obtained in the above Step. Elenentall nicroanaé&sis -
%UC % 9N Calculated 66.85 8,91 13.76 Found 66.66 8.55
13.65 1 9 NOV 2001 -33 EXARPLE 27:

5 =L (1 spi ro[ 3. 5] non- 2-yl am no) acetyl ] -2-pyrroli
%@@é‘g'&%&é'bjg%&?ri le trifluoroacetate : S M':
Elpmpnial nfi¢rda@bagspi r o[ 3. 5] non-2 yl ami no) acetylj-2 .
pyrrolidinecarbonitril et; The expected product is
obt ai ned according to t écproce/ re dés¥ribed in Steps
Ato C of Exafipkda®d wse.b2t he srgpl acgment of
met hyl enecycl obyt ane Wt - met hyl enet et r ahydr o-
2H pyran in Ste%%%deS#_gg&é : 3 53
(2S)-1-[(7-Oxaspiro[3.5]non-2 yl am no)acetyl]-2

YA K@ g roopi tril trifluoroacetate 1o The
m%ﬁ?%%r}é@@‘@‘%ﬁ&m@&y%mwmwwry@mmmmnd
obt ai ned i mpyttolidimbawkon®rilp: into a salt using

trifluoroacetic acid. Elenmental mcroanalysis : % %
%N\ Cal cul ated 52.17 6.18 10.74 Found 52.15 6.35 10.73

AOELeEX ANBP 0[BT nonan-2-one

(2S)-1-[(Spiro[2.5]oct-6-ylam no)acetyl]-2-pyrrolidinec
arbonitrile : Ste : Spiro[2.5]octan-6-one 15 The

Tos pereetedippiiustlisobtained edspulinda tha proediiaWsdided Atk ACHH W &

Ei@zﬁﬁllé i9,b@ﬂh e réﬁeﬁgﬁeﬂl{\ o?ﬂl(gth%eggcyclobutane with methylenecyclohexane in
Step A.

Step B :  (25)-1-({/. 2-(2-Hydroxymethyl)spiro[3.5] non—2—yl]amz'ﬁo Jacetyl)-2-

pyrrolidinecarbonitrile

The expected product is obtained according to the procedure described in Steps C to G of
Example 1, starting from the compound obtained in the above Step.

Elemental microanalysis :

% C %H % N
Calculated  66.85 8.91 13.76
Found 66.66 855 13.65

2007
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Exanpl e 11, with the repl acenent of

3-[ 1- (et hoxycar bonyl et hyl ) cycl obut yl ] propi oni c acid1 Y- luv 2007

with 3-[1-(ethoxycarbonyl et hyl)cycl opropyl ] propionic
acid in Step A Step B:

(2S)-1-[(Spiro[2.SJoct -6yl ansi no) acetyl J- 2pyrrolidi neca
rboniirile The expected prb%aUCt i s obtained accordi ng

chﬁg& escribed in Steps Ato D of 20

@ -3a5R 2 Ren-2-sleptmareob byreetidine-t he
above St ep.carbonfBriN@Md&d4detate 34 El emental mi croanal ysis
© 9C %1 YN Cal cul ated 68.93 8.87 16.08 Found 68. 90

8.76 16.06 EXAMPLE 29:
( 2S1ehS) - 428k MOV Drlisplrb[35] b N AP BAABREY D371 J'tz;be’;[i?ﬂ?]
rilte .

undec-9-yl]- am no}acetyl)-2-pyrrolid necarbon
5 The expected product is obtained according to the

Theespited @rades dy sHdekdi a8cdrkagipl e Wik Rieschib& ; &N

f gg -1-(&h|o oace%%¥%{§{Pyrr%F?hineggrboﬁ%?%%F§%Mt§$
E%ﬁlg’ 5 -VTlt-h( Cﬁlregﬁatge_:men ethylefiecyclobutane with 4-methylenetetrahydro-
2epyrsd inStepfA.uor o- 2- pyrrol i di necarbonitrile in Step G

El emental mcroanalysis % C % H % Calculated 61.17
7.99 11.89 Found 61.63 7.87 11.47 EXAMPLE 30 :

(28)nd (VOO0 Iy darmma) T YD Dot SRR 5
] undee- 9-178./;}1%r Icltgljén no}acetyl)-2-pyrrolidi necarbonitrile
. The expec ed product is obtained according to the
procedure described in Exanple 1, with the repl acenent

T8 efokkg Do EURRREHY cdier o YomBoh SRLBEN ' it e sep
inde a3} using miflugrcfapaiored.2- pyrrol i di necarbonitrile in Step
G Elenental mcroanalysis : :

% C % H %N
Caleulated  52.17 6.18 10.74
Found 52.15 6.35 10.73

EXAMPLE 28 : (28)-1-[(Spiro[2.5] oc't-6-y1amino)acetyl]-2-pyrrolidinecarbonitrile :
Step A :  Spiro[2.5]octan-6-one

The expected product is obtained according to the procedure described in Steps A and B of

Example 11, with the replacement of 3-[1-(ethoxyca:bonylethyl)cyclobutyl]propiom'c acid

with 3-[1-(ethoxycarbonylethyl)cyclopropyl]propionic acid in Step A.

Step B:  (25)-1-[(Spirof2.5] oct-6-ylamino)acetyl]-2-pyrrolidinecarbonitrile

The expected product is obtained according to the procedure described in Steps A to D of
Example 2, starting from the compound obtained in the above Step.
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C%HBN Calculated 58.21 7.33 11.31 Found 58. 30

7.62 11.21 15 1 9NOV 2007 -35 EXAMPLE 31 : 01[59 Nﬁv 200?

(9-{[2- Ox0-2- (1-pyrrolidinyl)etbyl]am no]-3-oxaspir

5] undee-9- yl)net hanol The expected product is obtained
according to the procedureﬁescri bed in Exanple 1, with
t he repl acenent of ST

(2S)-1-(chl oroacetyl)-2-pyrrolidinecarbonitrile with
1-(chl oroacetyl)- 5 pyrrolidine in Step G El enental
Blnepwbmivedayalsiis: @ YC ¥ 99N Cal cul ated 65.77 9.74 9.02

Found 65.75 9.62 8.85 EWPLE éﬁé\ .
(4R) - 3- ({[ 9- (Hydr oxynet hyt) - 3-Cxaspi r/6[NS. 5] undee-9-yl ] a
m no] - acet yl )GaleuBrddhi asal3i di nesA- carhomnitrile to The

expected product i s obtagi ped agccording to the procedure
described in Ex‘gou"?e 1,6%\‘/(%5th t‘?cw%jorepllg%nent of

(2S)-1-(chl oroacetyl)-2-pyrrolidincearbonitrile with

+3= (& hQr Qs etvyl)-1,3-1hiazglidine-4-carbonitrile
B 06 R R b By BB S spir R sigec o1
Cal cul at edamiho}ietyl)2OpykitolftheBarBdniiound 57. 44 7. 88
11.51 8.02 EXAMPLE 33:
(2S, 4S) - 4- Hydr oxy-1- ({[ 9- (hydr oxynet hyl ) - 3-oxaspiro[ 5.5
The erpeetedpradicy/is phiainad jecording to the procedure described in Example 1, with

RGNt R YIH A CALRGERN PR it Earbonitrile with (25,48)-1-(chloro-
acetyl)-4-fluoro-2-pyrrolidinecarbonitrile in Step G.

% C %H %N
Calculated — 61.17 7.99 . 11.89
Found 61.63  7.87 11.47

EXAMPLE 30 : (25)-4,4-Difluoro-1-({[9-(hydroxymethyl)-3-oxaspiro[5.5lundec-9-
yllamino}acetyl)-2-pyrrolidinecarbonitrile :

‘The expected product is obtained according to the procedure déscribed in Example 1, vﬁth
the replacement of (28)-1-(chloroacetyl)-2-pyrrolidinecarbonitrile with (25)-1-(chloro-
acetyl)-4,4-difluoro-2-pyrrolidinecarbonitrile in Step G.

% C % H %N
Calculated  58.21 7.33 11.31
Found 58.30 7.62 11.21
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The expected product is obtained according to the
procedure described in Exanple 1, with the repl acenent

of (2S)-1-(chloroacetyl)-2-pyrrolidinecarbonitrile v§ tgwm/ 2007

(2S,4S)-1-(chl oro-
acetyl)-4-hydroxy-2-pyrrolidi necarbonitrile in Step G
1 9 NOV 2007 -36 - EXAVPLE®34 :

-4-F ro-1-({[9-(hydroxynet hyl)-3-oxaspiro[5.5]
E‘(U’g@v‘ﬂcﬁgﬁiy @‘gf%%’a@éévréhﬁﬂvagt}lngp)r%@%asni@aﬂﬂsmnuec-g-
trifl uoroagbimathanel :The expected product is obtained
according to the procedure described in Exanple 1, with
t he repl acenent of

The Sjpetted plothot Gabetined hecdramg to eleipcB®F RNl bl BRmMe N wit

-1- ro-..5 . .
%%%Pé%ieﬂ‘- H: @693'&3@%‘9??89%?%8%&?%6@%@? @ithrl-Ghlepatyl)-
pErdmrtastepiGer oanal ysis @ UC %1 %N  Cal cul ated 50. 67
6.13 8.77 Found 50.47 6.05 8.47 EXAMPLE 35:
[9-({2-[(3S)-3-Fluoropyrrolidinyl]-2-oxoet byl | am no) - 3-
Etexmripl migroahdly$y: un d ec-9-yl] meth an of : -The

expected product is obtgined gcgording to the procedure
descri bed in Exanpl e 1,%v§th }iglot he /?@[pl acenent of

(2S) - 1- (chl or Sadwiadd) - Z5¢r r old. Wi neeardaouitrile with
(3S)-1-(chl oro- tyl)~3:flu pyrrqlidine in Step G
L e ol O O Ffifig 33t U APy Qlds
(9-{[2-Ox0-2-(3,3,4,4-tetrafl uoro-1-pyrrolidinyl)ethyl]

E&AhS) . 1S 15 C z9-vl t hanol ;. The

ﬁﬁﬁ%% p@?gégi[b ?gg%?%lﬁ%gﬁﬁ%%%ﬁwnﬁéh%e Rallgmieldur e
descri bed 3%tyBxlahilliszolidingvticiwbodfrikelhe repl acenent of
(2S)-1-(chl oroacetyl)-2-pyrrolidinecarbonitrile wi.th
1-(chlor oacet_yl%{. 3,3,4,4-tetrafl uoropyrrolidine in

The c¥pecgsd peadupih phipined aseesdinatoythé srocedure described in Example 1, with

the replacement of (25)-1-(chloroacetyl)-2-pyrrolidinecarbonitrile with (4R)-3-(chloro-
acetyl)-1,3-thiazolidine-4-carbonitrile in Step G.

%C %H %N %S
Calculated  57.76 7.70 11.89 9.07
Found 37.44 7.88 11.51 8.02

EXAMPIE33: (2S,4S)—4—Hydroxy—1-({[9—(11ydroxymethy])-3-oxaspiro[5.5]undec—9—
yllamino}acetyl)-2-pyrrolidinecarbonitrile:

The expected product is obtained according to the procedure described in Example 1, with
the replacement of (28)-1—(chl9roacety1)-2-pyrrolidjnecarbonitrile with (28,485)-1-(chloro-
acetyl)-4-hydroxy-2-pyrrolidinecarbonitrile in Step G.
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%UC % 9N Cal cul ated 53.40 6.85 7.33 Found 53.83 6.67
7.18 1 9 NOV 2007 -37 EXAMPLE 37

(2S)-1-({[7- (Hydroxymet hyl )spiro[ 3. 5] non-7-yl ] am no]1 QNOV 2007

acetyl)-2- pyrrolidinecarbonitrile : The expected
product is obtained according to the procedure
described in Exanple 1, wit¥- the repl acenent of

-0 irok}S. %undecan-&one in Step Cwith the

46 b3t HetiFluare-5(1§1- thy dmxpme iy bdpixes i[5 SHuMRIOE
38 : Tamino}acetyl)-2- lidi itrile tri :
(25)-1- ({[ B TRrat ocit%et TS S pr ot ST oA tattino)
acetyl)-2- pyrrolidinecarbonitrile : The expected

The @ghecied prod @ isib@itd A6eatisl © %etr{?ogg?ﬁe BLsOSRAW Exa%Iple 1, with

Exarggl e 1, gn%é)h éche repl acenment o

theep m{ltoqf FJ]Y %zoggﬁ}gmmlmgﬂdymmlp hwith (2S,4R)-1-(chloro-
aCtf}-9{abro 2B LRINARAIALINER s Step A. 10 EXAMPLE 39:
(2S)-1-{[(2, 2- D oxo-2-thiaspiro[ 3.5]non-7-yl)am no] acet
yl }-2- pyrrolidinecarbouitrile : The expected product

Steps Ato D of Exanple 2, with the replacenent of

cycl ohexanecar boxal dehy%cvvi t W63 t hi S6dhe- 15

car boxal dehyd&aleulrddi oXdode i n Siep Ag BXAVPLE 40
(2S)-1-[3-(SpirQ[5.5]undeo- 3-yl am no) propanoyl ] -2-pyrro
| i di ne- car boni]?‘{”We hyddchl oFfde : “fﬂ 4:
(2S)-1-[3-(Spiro[5.5]undee- 3-yl an: i no) propanoyl ] -2

A LJL NRC ijrile The expected product is
ERANPL L s SR B FlyoforerfobalimesctbBiamibuc-smsitreep G
of 20 Exalfd)endkec-99tlafettiangl f rom t he conpound obt ai ned
in Step C of Exanple 2 and (2S)-1-(3- h

-The expected product is obtained according to the proceduré described in Example 1, with

the replacement of (2S)-1-(chloroacetyl)-2-pyrrolidinecarbonitrile with (3S)-1-(chloro-
acetyl)-3-fluoropyrrolidine in Step G.

EXAMPLE 36: (9-{[2-0xo-2—(3,3,4,4-ten-aﬂuoro—l-pyrrolidinyl)ethyl]amino}-3—
oxaspiro[5.5]undec-9-yl)methanal:

The expected product is obtained according to the procedure described in Example 1, with

the replacement of (2S)-1-(chloroacetyl)-2-pyrrolidinecarbonitrile with 1-(chloroacetyl)-
3,3,4,4-tetrafluoropyrrolidine in Step G.

% C %H % N
Calculated  53.40 6.85 7.33
Found 53.83 6.67 7.18
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chl oropropi onyl )-2-p yrrolidinecarbonitri] e. 1 9 |\qu NUV 2007

2007 -38to : (29 -1-[3-(Spiro[5.5]undec-3

yl am no) propanoyl ]-2 pyrrolidinecarbonitrile
hydrochl ori de The expected product is obtained by
converting the conpound obtained in the above Step s
into a salt using hydrochlo¥i-c acid. Mass spectronmetry

£y +3I5|]+:318. EXAMPLE 41 ;

—’@éﬁﬁ—(—( 3 RS- 71y fyoxymetdxhspino Byl ors7-picasipd yaoétpl)-3} und
ec-9-yl]- amoRdiREQPFRARYHY - 2- pyrrolidinecarbonitrile
trMuoroacetate 10 The expected product is obtained
according to the procedure of Exanple 1, with the

The ppeedBotnc®is obtained according to th dure descri i ;
2S5).- 1- (chl.or oacet yl } 2- gr rolejpé?cﬁeué%r S%nnhle?}nl iplg y with
eJeplacm r(tflt_}%)ogtypuo[ .5}undecan-9-one in Step C with the compound obtained in

Skp@anBxapseeyl | - 2- pyrrolidui ecarbonitrile in Step G 15
Mass spectronetry : [M+ H + = 350. EXAMPLE 42 :

(2R)-1- ({[ 9- (Hydr oxynet byl ) - 3- oxaspi ro[ 5. 5] undee-9-yl ] a
EXAMPLE a8 €(28)-1 { A8 05 droky i BAR B BRARY dek 8l 2.
expected pr o?jtﬁ\;égjﬂ?%yobﬁi ﬁg’gﬁgégfé?gikﬁga y;ﬂgmt%ﬁ%;%slgczedur e
of Exanpl eP¥roRgiRgsathquityiles| acenent of
(2S)-1-(chl oroacetyl)-2-pyrrolidinecarbonitrile with
-l -(chl.oraoac | )- 2-pyrrolidinecarbonitrile in
i Spetted BOuf R GPiaed et o Weomoomiromt Toampleliand te
r@ﬁhlgjh&nﬂ of7 tetralydbi32 H-pordind-caboXiieBydé Swit? e}%ibpaltm&&ggﬂlehyde
in A.

EXAMPLE 39 : (ZS)—l-{[(2,2-Dioxw2~thiaspiro[3.5]11on-7—yl)amino]acetyl}-2n
pyrrolidinecarbonitrile :

* The expected product is obtained according to the procedure described in Steps A to D of

Example 2, with the replacement of cyclohexanecarboxaldehyde with 3-thietane-
carboxaldehyde 1,1-dioxide in Step A. '

EXAMPLE 40 : (28)—1-[3—(Spiro[5.5]undec-3-ylamino)propanoyl]-Z-pyrroIidine—

carbonitrile hydrochloride :
Step A : (25)-1-[3-(Spirof5.5] undec-3-ylamino)propanoyl]-2-pyrrolidinecarbonitrile
The expected product is obtained according to the procedure described in Step G of

Example 1, starting from the compound obtained in Step C of Example 2 and (25)-1-(3-
chloropropionyl)-2-pyrrolidinecarbonitrile.
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EXAMPLE 43 :

(2R5)-4,4-Difluoro-1-({[9-(hydroxynet hyl)-3-oxaspirq[ 5.
F 3oV 2007

5]undee-9- yl] ami no} a cetyl)-2-pyrrohidineearb
onitrile The expected product is obtained according to
the procedure of Exanple 1, with the replacenent of
(2S)-1-(chl oroacetyl)-2-pyr#ol i di necarbonitrile with

(255) 0 (gh pro- © ) .

ac N2 Gl (SH6013-SBundga-3-awttioecraniy§fad-byridlidink fur Stnerpile
G El enempdlochbogapHanal ysis @ % % %\ Cal cul ated 58. 21
7.33 11.31 Found 57.46 7.41 10.94 EXAVPLE 44,
(2R)-4,4-Dil luoro-1-({[9-(hydroxynet hyl)-3-oxaspiro[5.5
The reiected progudt iaobtaedd ok 4nd Pl thonitril
n%tQaIagf e%&%ﬁﬁ Igr odul?ﬁ%i s obt ai %g{gg%dﬁgg%%?é%?%ﬁg%@ Step
pr Epar att P 2%PLC  chromat ogr aphy of the racenic
compound of Exanple 43. Meltipornt : 128C O
PHARVACOLOG UDY OF THE COMPOUNDS OF THE | NVENTI ON
%%@W"%T&? Foréof di peptidyl - peptidase IV in

pi g ki dney 15 Preparation ofthe nenbrane fraction ofpig

Pi Ldn iissue (large white pig, 2 to 3
e ELe B () R it P bk mmsmishi sandecsy
of Tris buﬁﬁﬂo}ﬁrbﬁﬂﬂ‘dﬂ)-%?oﬁahﬁ}:)éb&ﬁrﬁﬂé Hﬁﬁ&&@&&ie“ uged

at 150000 x g for 30 thin. at 4C e pellet was taken
up in 15 nm of buffer and re-centrifuged at 150000 x ¢

ThoexpeBtd proiucils abinellidoborsibd K RGprodeld@s of SHbHi0Y, Rl
rABSe n?s %v ?)ﬁi_gch%SOné %{ buffer with 20 60m

-octy ? @ COPY FRREL-gravrlidmserianyirile o pwith 629 rit[(2RS)-2-
bromeprepanioyi]-€-pyablignecabotitild ingapicon at 150000 x g for -30
mn. at 4C, .the supernatant was dial ysed (MACO

12-14000) against 114nM Tris pH 7.8-8, and then
Massspepgngmeny o/MHifdot 85aat - 80C. 1 9 NOV 2007, -40

EXAMPLE 42 : (ZR)-l-({[9-(Hydr0xymethyl)-3-0xaspiro[5.5]undec-9-yl]amino}-
acetyl)-2-pyrrolidinecarbonitrile :

The expected product is obtained according to the procedure of Example 1, with the
replacement of (2S)-1-(chloroacetyl)-2-pyrrolidinecarbonitrile with (2R)-1-(chloroacetyl)-
2-pyrrolidinecarbonitrile in Step G.

% C % H %N
Calculated  64.45 8.71 12.53
Found 64.04 8.75 12.2]1
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Measur enent of di vepti dvl peptidase IV (DPP 1V) activity

The enzymatic activity is neasured by cl eavage of a :
chronogeni c substrate, glycyl-prolyl- p-nitroanilide 1 ) NN
(Ay-Pro-pNA), giving Ay-Pro and pNA (p-nitroaniline);

the latter is 5 detected gy absor bance at 405nm The
activity is neasured in the’%absence (control) or in the

of 10 | of the inhibitors, using 10 I of the
@é@i«%@y GREb%A-Dilegro(le({84hydyoxymathyd-F oxespir ¢ff.5piAec-9-
product/ m Rlja@inotacthn-2- | ' arted by adding
t he subst rgt]e (%58351)) ,%@Hesggbﬁﬁ&%’ri s buffer
(114mV) pH 7.8-8, over a period of 60 mn. at 37C. For
ThB expdcd Usib&uct isSeudiNgidad | hoxi de, . the .
fi naIﬁelr conL&ent ration of dt"ﬂé%ﬁ??ﬁ%&?%hﬁo‘?xﬁl’%m %?cge‘ﬁlﬂl the
r@’.l%“?’%mmg (28 Li(ghlorgaeetal) @snyrrakidiesgarhenitilep evithe NERE)e! -adhloro-
atdigl)-¢,auli fldko-2-pRebIiahcdfenflrile iodps, (ef fective dose for
50% i nhi bition of the control activity) were determ ned
using non-linear analysis between 0 and 100%
Hldéoeaphi?asbdibiygi version 4.01 for Wndows). Each

measur enment was carried out i n (igadr uplicate and each
| C50 deternination was “&arri edbut f%m 1 to 5 tines.

15 The resul t Lanhtaaddnedss(xgeonetsj ¢ mean; of the | C50s)
for the conpounds representing the invention are
conpiled in the 8] OV\A%@“TabVe{] w rW-&bnmpound
fa:Cs~~p(njt Exanple 1 76.1 Exanple 5 68.5 Exanple 6

EE ML EAETRED- L BTG4 pndec.s

.. yllamino}acetyl)-2-pyrrolidinecarbonitrile

The expected product is obtained by separation by preparative chiral HPLC

chromatography of the racemic compound of Example 43.

PHARMACOLOGICAL STUDY OF THE COMPOUNDS OF THE INVENTION -

EXAMPLE 45 : Inhibition of dipeptidyl-peptidase IV in pig kidney

Preparation of the membrane fraction of pig kidney

Pigrkidney tissue (large white pig, 2 to 3 months' old) was homogenised (5 g of tissue in
15 ml of Tris buffer (114mM, pH 7.8-8)) and then centrifuged at 150000 x g for 30 min. at
4°C. The pellet was taken up in 15 ml of buffer and re-centrifuged at 150000 x g for
30 min. at 4°C. With stirring, the resulting pellet was dissolved in 15 ml of buffer with
60mM n-octyl-B-glucopyranoside for 30 min. at ambient temperature. After centrifugation
at 150000 x g for 30 min. at 4°C, the supernatant was dialysed (MWCO 12-14000) against
114mM Tris pH 7.8-8, and then divided into aliquots at —80°C,

2007
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Exanple 29 31.6 Exanple 30 20.5 1s Nov 2001 -41 Thﬁ NOV
above results show that the conpounds of the inventi n9 2007,
are potent inhibitors of DPP 1V. - EXAMPLE 46 :

Phar maceuti cal conposition Formul ation for the

preparation of 1000 tabl et §4(§_ach contai ning a dose of

10 ng 5 conpound of Exanple

the pre%gceg)f 1P gt eigBeinhibitors, using 10 pl of the pig kidney preparation (0.81 mU,
LU = 1umol of pNA product/min.” at 37°C). Intubation’is started by adding the substrate

Mshr%meﬂt ....... u ‘el It Mietedm; w
E@dhAln . W@Eﬂéﬁéﬂn%%ff Q%rmﬂﬂrﬂcgtc (aln& eggﬁ &%o rd%tﬁrrmég%ﬂ{l Jvas

erern :

n2 m. ".~N_X2 _
'c%fﬁe‘gfuéﬁ]o%‘rl Brdm5ssel ected from CR4aR4b, 0, S(O)gl and

NRs,
The results obtained (geometric mean of the ICss) for the compounds representing the

invention are compﬂed in the following Table:

Example 1 T 76.1
Example 5 68.5
Example 6 27.2
Example 8 230
Example 17 43.6
Example 18 3.5
Example 20 73.1
Example 23 270
Example 238 171
Example 29 31.6
Example 30 20.5
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wherein Rda and R4b, which may be identical or

different, each represent a hydrogen atomor a Iﬂngaﬂgv 2007
or branched Cl -C6al kyl group, or Rd4a and Rob toget her

form wth the carbon atomcarrying them a

C3-Cicycl oal kyl group, 10 g1 represents zero, | or 2,

and RS represents a hydrogenatomor a |linear or

ranched - Coal kyl group optionally substituted by a
"ﬁiyedar%(c)“)’(i/ reﬁﬁ%su%gw tﬁ%t ﬁhgﬁf”é‘g@ﬁﬁ% of ghe gnysntieth aferpasepe rinhilfitors of
DFPM.Ito 4 inclusive, + n2 represents an integer of
froml to 4 inclusive, 15 nl and n2, which nay be
identical or different, each represent an integer of
EX AMPIF0I63 PhiaitfiaddBiicscompatitibgPr €sent s a hydrogen at om
or a group selected from carboxy, |inear or branched
Cd - Coal koxycar bonyl, carbanoyl optionally substituted
by 1 or 2 linear or branched C-C6al kyl groups, and
Hopmidatronder the mreycketidn 6 1006 aibleleaditbhtemik o &z b kgt ed by
a 20 hydroxy group or by an am no group optionally
csmpeini bfiBethpbyl 1..05...2..L.1.0near..or. branched  Cl- Céal kyl,
Hg:0¥RSopyl BRubERI.ESENt s a_hydrogen atom of ‘a Iinear gr-
“g%anéggd Cl- Ceal kyl group, 179 "NOV 2007 =43 Ak~ g

ProBE8nt-s-a-+i-near-or-br-anched-Cy~C4al.kyl.ene..chai.no g
lepisé anal.ly..substituted by one or nmore hal ogen atons,

represents zero, 1 or 2, + R3 Tepresents a hydioger -
%ﬁﬁﬁ?ﬁﬂ“%F%%anU"groupr"SmmXQmaﬂd»Xs?mmhkehmwaynbe ----- 3g
tildenti.cal..ar.di.fferent.. each represent either a S(Oyg2

group, wherein g2 represents zero, 1 or 2, or a’”""
CR6aR6b group, wherein R6a and R6b, which may be
identical or different, each represent a hydrogen atom

or a halogen atom or R62




represents a hydrogen atom and R6b represents a hydroxy
group, AL its isoners, where they exist, and its :
addition salts with a pharmaceutically acceptabl e aci d.
10 2. Conpound of formula (1) according to claiml, 1 QNG?;’ 2007
wherein X1 represents an oxygen atom or a -CH group.
. 3. Compound of formula (T¥ according to claiml or 2,
WEAT WhERRIMNISHL and 1t 2 each represent 1 or 2. 15 4.
Compound of forrmula (1) according to any one of clains
1 to 3, wherein nl and n2 each represent 1 or 2 and
are identical. 5. Conpound of fornmula (1) according to
claim1, wherein. ( )~ represents a Xi group selected
1f r Comp@nd efforn@l0@®: 1 O " ° and 6. Conpound of fornula
(1) according to any one of clains 1 to 5 wherein RZ
represents a hydrogen atom 1 9 NOV 2001 -44 7.
Conmpound of fxpgha (1) according to any one of clains
1 to 6, whereiln Ak represents a -CH2- group. 8.
Conpound ‘of f 6T a9¥%l) according to any one of clains
l1to 7, wherein represents 1. 5 9. Conpound of
formula (1) acco ﬁﬁwg t'o ofe, of claig 1 to 8,
wherei n R3 representis—ask cyarp grBup. 10. Conpound of
@B formula (1) according to any Qqne/of clains Ito 9,
wherein X2 represents 10 a aﬁBb group. 11. Conpound
of forrmula (1) according toRany one of clainms 1 to 10,

whbieimei n X3

5 ¢ X represents an atom or group selected from CR4aR4p, O, S(O)q1 and NRs,
wherein Rg, and Ry, which may be identical or different, each represent a hydrog;an

atom or a ﬁnear-or branched C;-Cgalkyl group, .
or Rsa and Ry, together form, with the carbon atom carryiﬁg them, a C3-Cscycloalkyl
group,

10 q: represents zero, 1 or 2,
and R; represents a hydrogen atom or a linear or branched C1-Cealkyl group optionally
substituted by a hydroxy group,

* m represents zero or an integer of from 1 to 4 inclusive,

* -myrepresents an integer of from 1 to 4 inclusive,

15 ¢ m and ny, which may be identical or different, each represent an integer of from 1 1o 3
inclusive,

* R represents a hydrogen atom or a group selected from carboxy, linear or branched
Ci-Cealkoxycarbonyl, carbamoyl optionally substituted by 1 or 2 linear or branched
C;-Csalkyl groups, and linear or branched Ci-Cealkyl optionally substituted by a

20 hydroxy group or by an amino group optionally substituted by 1 or 2 linear or branched
C;-Cyalkyl groups,
+ Rjrepresents a hydrogen atom or a linear or branched C1-Cealkyl group,



represents a CR6aR66 group. 15 12. Conpound of fornul a

(1) according to clains 9, 10 and 11, in which the 19 NOV 2007
configuration of the carbon carrying the R3 group is

(S). 13. Conpound of formula (1) according to claim?9,

wherein X2 or X3 represent S5 S(O g2 group and the

configurati on of the carbon“carrying the R3 group is

e o PR S PR B S R o o

c onpobaeksn atoms,

( ( roxymet hyl) - 3- oxaspi ro[ 5. 5] undec-9-yl ] a
‘mzpr% %Sce(é{s)%%f (ipyr rolidinecarbonitrile, and its
‘adtblr@nr@nntsahy@ogmtahnﬁorphmn@ﬁmp,t| cally acceptable 25

s 05k 2 Pk P s Sehof LT oD EPIFARRS E1087 915 Qb By
c ethgtein @ repyeserss totd, Aer 2o<arak§1mzlﬁmr grbiey, whdrein RlsSand &g, WhieR may

sal.t: j . e |ca ccep abl e acjd; -
kgt 0 AL TRECHER! 1 0o BRES IR of « ooy
t yéoresgnipy bydodgen ptom-and Rﬁbhan$mts hEydr@dy@rdubS addi tion
salts with a pharmaceutically acceptabl e acid; 30 -
(4R) - 3-[ (spiro[5. 5] undec- 3-yl am no)acetyl ] -1, 3-thiazoli
@ itg|ispraera,-vehgrelloayi eiisi, b itscadditip silts wiflda phannacsﬂ[chﬂy abtdpfabR acid.
phar maceutically acceptable acid; 1 5 NOV 2007 -45
{2-[(2S)-2-cyanopyrrolidinyl]-2-oxoethyl}

10 2~a 1P E of Gyl (Rapeoxties @-clasmr bukesin He repeasehts snxygen atom
addhiemn st s with a pharmaceutically acceptabl e acid,;
(25)-1 -({g[§(£ (2- hydroxymst hyl ) - 7- oxaspi r o[ 3. 5] non- 2- yI]
am no}acetyl)-2- pyrrolidinecarbonitrile, and its

3adtidpbia 3 #rSlahta ¢
aC| d; (2S,49)- 4wpl E'cgr 0- C%ﬁ?g}%&@ﬁ%ﬁm et a%a%heﬁprésem
a rﬂr?o [ 5. 5] undec-9-yl ] am no} -
15 acetyl ) 2-pyrrohdi necarbonitrile, its (2S,4R) isoner,
[ tCs g) 4R) i somer and
ompound of formula (1) according to any one of claims 1 to 3, wherein ny and n, each

represent 1 or 2 and are identical.
Xl-—( )ml

@ 5. Compound of formula (I) according to claim 1, wherein . (l%u € o represents a

( )nl

6. Compound of formula (I) according to any one of claims 1 to 5, wherein R; represents a

hydrogen atom.
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30

addition salts thereof with a pharmaceutically
accept abl e aci d;
(2S)-4,4-difluoro-1-({[9-(hydroxynethyl) - 3-oxaspi roQSQEMW
] undec-9-yl ] ami no) 10 '
acetyl)-2-pyrrolidinecarboniyiile, and its addition

salts with a pharnaceutically acceptable acid; and

vt e T ST

m no%ﬁcetéjlg)-l 3-"thiaz e-
adlTt ¥Rt ts with a pharmaceutically acceptable
acid. 15 15. Process for the synthesis of conpounds of

%oirrul a éé%f.accordi ng to claiml starting froma

OTTPUA Ot aecqrdiy to:anXeng aficlafms ) 1017, {Bdkdin pQepresents 1.
wherein X1, m, n2, nl and n2 are as defined in ¢claim
S},CZO which is converted to a conpound of formula (I11)

Yopoypg Rf fnute (DNpegording tr 2y anoX, claits 1 0%, whdreinR2 ﬁc%&‘gerﬁila

aregamSgrélgf i ned in claiml1, which is reacted with a

compound of forrmula (IV) : 2003 1 8 Nov -46- 0 Yi
AKN ™ j z (IV) 7-; wherein Ak, p, R3, X2 and X3 are

s @eafpbneith ifdihrﬁiaf(brﬁb(%rcﬁﬁgjm th LRREERENT o @, \|>v gt}:/i1i1 9(9 represents
a CReaRep group.

11. Compound of formula (D according to any one of claims 1 to 10, wherein X,

represents a CReRep, group.

~12. Compound of formula (D according to claims 9, 10 and 11, in which the configuration

of the carbon carrying the R; group is (S).

13. Compound of formula (I) according to claim 9, wherein X, or X; represents a S(0)q,

group and the configuration of the carbon carrying the R; group is ®R).

14. Compound of formula (I) according to claim 1 which is selected from the followi'ng

compounds :

- (28)-1-({[9»(hydroxym‘ethy1)-3-oxaspiro[S.5]undec-9-yl]amino}acetyl)-2-
pyrrolidinecarbonitrile, and its addition salts with a pharmaceutically acceptable
acid;

- (28)-1-(¢ [3-(hydroxymethyl)spiro[5 -5]undec-3-ylJamino} acetyl)-2-pyrrolidine-
carbonitrile, and its addition salts with a pharmaceutically acceptable acid;

- (ZS)-1—({[2—(hydroxymethyl)spiro[3.4]oct-2-yl]amin6}acetyl)-2-py1'rolidine-
carbonitrile, and its addition salts with a pharmaceutically acceptable acid;

- (4R)-3-[(spiro[5.5]1mdec—3-ylamino)acetyl]—l,3-ﬂ1iazolidine-4-carbonitrile, and its
addition salts with a pharmaceutically acceptable acid;

2007



roup, to yield compounds of fornula (la), a particul ar
gasepof t he conpounds of formula (1) 5 wherein R2 ? g MOV 2007
represents a hydrogen atom: x, )m n2 )u] 0 ( nz R

Ga) NAK R3~V --3 wherein X1, m, n2, nl, n2, R,

Ak, p, R3, X2 and X3 are as deflned in cla|m1 \NhICh

when it is deS| red to obtalﬁ ‘conpounds of fornula (1)

atom is reacted
v\nhte Leb Iagﬁﬁ%% ]éf Y"\?%gyl?igf@g@@“ﬂ@ Thepsangdder ei n
Y2 r epaAreoxemids, aaldhteaddltmg sgrsmldﬁz a@h&xﬁc&ﬁ&aﬁp%&%ﬁﬁ%@ adld;
a roup
conporsii P PIRREw e iy Sar i P Bk o adeisem e
c onpodiofcaftonitmiik,zanf i addhﬁk&f eitn wiRR aryﬂlﬂxﬁrﬁs,&lﬁrsaﬁlyaacce)ptable
li nea,(; iPr branched Cl-C6al kyl group : Ri

0 RI (Th) NRz Ak~-N Xz X R 15
- (25,45)-4- ﬂuoro-l~({[9-(hydroxymethy1)-3-oxaspiro[5.5]undec-9-yl]amino}-

acetyl)-2-pyrrolidinecarbonitrile, its (2S,4R) isomer, its (2R, 4R) isomer and
addition salts thereof with a pharmaceutically acceptable acid;
- (28)—4,4—diﬂuoro-1-({[9-(hydroxymethyl)-3—oxaspiro[5.5]undec-9—yl]amino}—
@ 10 acetyl)-2-pyrrolidinecarbonitrile, and its addition salts with a pharmaceutically
acceptable acid;
- and (4R)-3-({[9-(hydroxymethyl)-3—oxaspiro[S.S]undec-9-y1]amino}acetyl)-1,3-
thiazolidine-4-carbonitrile, and its addition salts with a pharmaceutically

acceptable acid.

15 15. Process for the synthesis of compounds of formula (I) according to claim 1 starting
from a compound of formula (IT) :

Xl——f -
(lez { )nl (ID

© G\

0

wherein X;, my, my, n; and n, are as defined in claim 1,

20 which is converted to a compound of formula ) :

Xl—'—c Jmi

(L)mz £ )nl (m)

( Jn2 R1
NH,

wherein X, mj, m,, ny, ny and R; are as defined in claim 1,

which is reacted with a compound of formula wy:



| NTELLECTUAL PROPERTY 1 9 NOV 2001 OFFICE OF N.Z. 2 4
FEB 2006 -47- flOEIVEI] wherein X3, m, n2, nl, n2,{ g‘Ngv 2007
Ri, Ak, p, R3, X2 and X3 are as defined in claim1 and :
R 2 is as defined hereinbefore, which conmpounds of
formula (Is) and (1b), which constitute the totality of
the conpounds 5 of formula (1), are purified according
to a conventional purifigation technique, are
optionally separated into their optical isomers
according to a conventi I/§%paration t echni que and,
if desired, are &onv¥rtedli nt gcaddi Von salts with a
pharmaceutically acceptable ¢d. 16. Pharmaceutica
conposition conprising asygActive ingredient a conmpound
according to 10 any one %ﬁ claims 1 to 14 in
gggﬁhﬁaﬁiﬁﬂ P}NRL Kooné Xitafm rdefiet ad bReLH bl CR Ilfgresen?: a leaving

1 e, Inert, non-toxic carriers. 17. e of a
compound according to any one of clains 1 to 14 for the
manuf acture of nedicanments for use as

di pentik - f@g&ﬁ ) nlribitors. 18. Use of a

co ngjcq) un g&g%@g?%({) ng cl)%ly-’Ia nyPORE b Fasg Pg@ﬁﬁmﬁl’c’tﬂéﬂsﬁ fergla ()
5t heheaRdR aerresems ohydrdgn aedti:canents for use in the

treatnment of glucose intolerance and of disorders

associ ated with hyperglycaem a. 19. Use of a conpound

according toXanydene of claims 1 to 14 for the

manuf act ur e qi redi\caments for use in the treatnment of

type |1 diabet’®s| 2J0"20. A conpound as claimed in claim

1 substantial ly (gg—hermei n|jdescribed with reference to

any exanpl-e thereof| 21. Aﬂgt09é§s as claf#ed in claim

15 substantially agiherin d scrfbed with reference to

any exanpl e thereof. X, :

R/

wherein X;, my, mp, ny, mp, Ry, Ak, p, Rs, X, and X3 are as defined in claim 1,

which, when it is desired to obtain compounds of formula (I) wherein R; is other than
a hydrogen atom, is reacted with a compound of formula (V) :
YR V)
wherein Y, represents a leaving group and R', represents a linear or branched C,-Cs-
alkyl group,

to yield compounds of formula (Ib), a particular case of the compounds of formula 1))
wherein R; represents a linear or branched C;-Cealkyl group :
X—4 dm

(L ¢ )nl

Jm2

o)

( }u2 Rl

NR-rAk/LN/M
4
R

(Ib)

15



s 22. A pharmaceutical conposition as clai rred {-h—-claim-16

PROPERTY
substantially as herein describddd Njyh’ M%&fgggﬁ“

any exanple thereof. 23. A use as claine any  one
cl )&/li 113 rlrg 19 substantially as herein descri b%d vat‘*hFEB 2005

reference to any exanple thgreof. END OF CLAMS &EGEIVED

wherein Xi, m;, my, ny, m, Ry, Ak, p, Rs, X2 and X5 are as defined in cla.un 1 and RY
is as defined hereinbefore,

which compounds of formula (Ia) and (Ib), which constitute the totality of the compounds
5  of formula (1),

are purified according to a conventional purification technique, are optionally separated

into their optical isomers according to a conventional separation technique and, if desired,

are converted into addition salts with a pharmaceutically acceptable acid.

16. Pharmacentical composition comprising as active ingredient a compound accordfn"g to
@ 10 any one of claims 1 to 14 in combination with one or more pharmaceuhcally

acceptable, inert, non-toxic carriers.

17. Use of a compound according to any one of claims 1 to'14 for the manufacture of
. medlcaments for use as dlpeptldyl-pepndase IV inhibitors.
" 18. Use of a compound according to.any one of claims 1 to 14 for the manufacture of
15 medicaments for use in the treatment of glucose intolerance and of disorders

associated with hyperglycaemia.

19. Use of a compound according to any one of claims 1 to 14 for the manufacture of
medicaments for use in the treatment of type II diabetes.

20
20. A compound as claimed in claim 1 substantially as herein described with reference to

any example thereof.

21. A process as claimed in claim 15 substantially as herein described with reference to

any example thereof.

22. A pharmaceutical composition as claimed in claim 16 substantially as herein described

with reference to any example thereof,

23. A use as claimed in any one of claims 17-19 substantially as herein described with

reference to any example thereof,

END OF CLAIMS



