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1. Me refiero a mi memorial de 3 de Febrero de 2005.

2. De conformidad con lo dispuesto en el Articulo 5.2.12 de la
Circular Externa No. 03 de 28 de Abril de 2003, v estando dentro
del plazo de seis meses contados desde la fecha de la publicacidn
de la solicitud en la Gaceta de la Propiedad Industrial nomero 562
de 31 de Marzo de 2006, solicito a ese Despache proceder a
realizar el examen de patentabilidad de la presente invencidn.

3. Por otro lado, atentamente me permito manifestar a usted
que en el extracto de la solicitud arriba nombrada, publicado en fa
Gaceta de la Propiedad Industrial ndmero 562 de 31 de Marzo de
2006, pagina 410, ¢l nombre del solicitante aparece publicado en
forma equivocada, el nombre correcto del solicitante es SANOFI-
AVENTIS, como se& informd en nuestro memorial de 3 de Febrero
de 2005 radico ante ese Despacho.
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4, En vista de lo anterior, muy comedidamente solicito a usted
que las aclaraciones correspondientes sean incluidas en la Fe de
Erratas de la proxima Gaceta de la Propiedad Industrial,

5. Me permito recordar a usted, que tal como se informé en el
Petitoric de la invencidn, la presente solicitud corresponde a

Capitulo II.
8. Anexo me parmito presentar:

(a) Recibo numero  06-43.085, expedido por la
.' Superintendencia de Industria y Comercio, que acredita
el pago de la tasa que dicho examen causa; y

{(b) Copia del extracto de la solicitud, tal como fue
presentado a ese Despacho con mi memaorial de 3 de
Febrero de 2005.

7. Ruego a usted tomar atenta nota de lo anterior y proceder de
conformidad.

o

Sefior Superintendente,
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T.P. 53.215
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EXTRACTO PARA PUBLICACION

Industria y Comercio SOLICITUD DE PATENTE DE INVENCION o
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SUPERINTENDEMCIA {

No. SOLICITUD
INTERNACIONAL:  poyHUORI00017

(21) No. SOLICITUD:  04-085.813

{51) INT. CL.: CO7D 451/04

ARANY|, Péter; BALAZS, LaszI6;

{30) PRIORIDAD: E%TA'N @‘:'B.'E Bh‘é%ﬁl:{r ﬁﬁ"dm‘
_ RO , Eva; . Philippe;
(31) No. DE SOLICITUIX: P (200849 {72) INVENTORES: KANAI, Karoly; KAPU|, Zo tgn;
SUSAN, Edit; SZABO, Tibor;
{32) FECHA DE NAGY, Lajos, T.; URBAN-SZABQO,
PRESENTACION:  ng 03.5002 Katalin y VARGA, Marton.
(74) REPRESENTANTE -
(33) PAlS: HU LECAL: ALICIA |LLOREDA RICAURTE
{54} TITULO:
“ N-AMINCAGCETIL-PIRROLIDINA-2.CARBONITRILOS Y SU USO COMO INHIBIDORES DE
DPP-V "
(57} RESUMEN:

Reivindicacion namero 1.-

compueatos CARACTERIZADOS PORQUE responden a la férmula
general (I} donde
-R' significa una unidad aromidtica gque contiene nitrégeno que
congiste en une o doz anilleos aromiticos, preferiblemente
anillo(s) piridileo, piridazinilo, pirimidinile, pirazinilo,

imidazolile, pirazelile, tiazolileo. isotiazeolilo, oxazolile,

igoxazelilo, oxadigzolileo, quinolinilo, isoquinelinileo,
cinolinilo, ftalazinile, guinazolinile, guinoxalinilo,
benzimidazolilo, indazelilo, benzotiazolilo,
benzisotiaznlile, benzoxazolilo, o benzizoxazolilo,

tetrazolilo, triazinile; gque, en un caso determinado, esta(n)
Meno -0 disust’-ituido;{s} independientements uno del otro por
uio o dog de los siguientes grupes: grupos algquilo €4,
grupos alcoxi Oy g, ftomo - de halsgeno, grupo

trihalogencmetilo, grupo metiltie, grupc nitro, grupo ciang,
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Industria y Comercio
SUPERINTENDERNC | A

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No 04-085813

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 562 DE

FECHA 31 DE MARZO DE 2006 EL TERMINO HABIL SENALADOC PCR LA

LEY EXPIRA EL 05 DE JULIO DEL 2006

NOTA: Dentro del plazo de |os ssis {6} meses siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad Industrial, debera sclicitar y cancelar &l examan de
patentabilidad so pena de gue la salicitud caiga en abandono, de acuerdo con [o
establecido en el Articulo 44 de la Decision 486/2000.

SE PRESENTARON QPOSICIONES POR PARTE DE TERCEROS.
Si NO X

A
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The compounds of the inveniion may exlst in the form of optically active
isommers or diastereocisomers and can be geparated and recovered by convantional
tachnigues, such es chromatography.

Listed below are definitions of varictis terins used to describe this Invention.
These definitions apply to the tarms as they are used throughout this specification,
unless otherwise limited in spedific instances, sither Individually or as part of 5 larger
group.

The term “hailo” refers to chlore, fluara, bromo or iodo.

The term “Ci.galkyl” and the “C,.alkyl" portion of “di-Cy salkylaminocarbonyl”
refers to siralght or branched chain hydrocarbon groups having 1 to 6 carbon atoms,
preferably 1 to 4 carbon atoms, more prafecably 1 or 2 carbon atoms. Exemplary
alkyl groups include methyl, ethyl, propyl, isopropy, n-butyl, t-butyl, fsobutyl, pentyl,
hexyl and the fike.

The “Cyyalkyt” portion of “C, salkylcarbonyl®, in addition to the definition abova,
also refers to eyelic hydrocatbon groups, 9.4, cyclopropyl, cyclobuiyi, cyclopentyl and
tyclohexyl.

The Cq 4 portion of Caecycloalkyl-carbonyl refers to o.g. cyclopropyl,
cyclobutyl, cyclopantyl and cycloheyl.

The bond containlng the wavy [ne signifles the point of attachment of the *Y”
group to tha glyeyl-2-cyanopyriolidine moiaty.

The N-(substituted glycyl}-2-cyanopymelidines of the Invention may be
prepared, 8.9., by a process which comprises coupling a reactive (2-

cyanopyrolidinejearbonyimethylens compound with an approptiate substituted
amine. More particularly, the compounds of formula [ may be prepared by rascting a-

COHMRIEPIS IR
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where X is a reactive group (preferably a halogen group such as chlotine, bromine or
lodine, more preferably chlorine} with a compound of formula 11

i

e T i
D ==

Ye—NH, )

whera Y jg as deflned above, and recovering the resultant compound of fomula 1 in
free torm or in acid addition salt form.

The coupling may he effected by reacting the compound of fonmuia i with 1 1o
3 equivalenis, praferably 3 equivaients, of a primary amine compound of formula (1.
The reaction is conveniently conducted in the presence of an Inen, organic solvent,
preferably a chlofinatad, aliphatic hydrocarbon stich as methylena chloride or a eyclic
ether such as tetrahydrofuran, at a ternperature of from about 02 to about 356,
preferably from about 02 to about 2580,

The compounds ¢f the tnvention may be isolated from the reaction mixture
and purlfled in conventional manner, e.4., by chromatogranhy.

The starting compeunds of formula Il may be prepared by the following two-
s12p reaction;

STEP 1 STER 2

H—ij\m" "\/E\x "\/Cx m""‘z —A

R Vo

i
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acetata) provides the target amine monohydrochloride. Tha following amines can be
prepared in a sirnilar fashion: a) 1-[1-{4-phenyk2-thiazolyly-4-plperidinyllamine from

2-bromoacetophenone, and b} 1-{1-{4-{4-chioraphenyl)-2-thiazalyil-4-
piparidiryljamine from 2-bromo-4'-chicroacetophencne.

The compounds of formuiz { having basic groups cam be gonverted into acid
addition salis, especially pharmaceutically accepiable acld addition salts, For
example, the free base of a compound of fermuls | can be reascted with hydrochloiic
acid in gaseous form to form tha corresponding mone- and d-hydrochlioride safi
forms, whareas reacting the fres hase with methanesuifonic acid forms the
corrgsponding mesyiate salt form. Al pharmaceutically acceptable acld addition salt
forms of the compounds of formula | are intended to be embraced by the scope of
this invantion,

In view of the close relationship between the free compounds and the
compounds n the form of thelr salts, whenever a compound i referred o in this
context, & correspoitding salt is also Intendsd, provided such is possilzle or
appropriate Under the circurnstances.

Tha compounds, including their salis, can alse be cbtained in the form of thair
hydrates, or Include other solvents used for thelr crystallization.

As Indicated above, all of the compounds of formula |, and their corresponding
pharmacautically acceptable agid addition salts, are useful in inbibiting DFRP-1VY. The
ebility of the compeunds of formula |, and their oorresponding phamacautically
acceptable acid addition salts, to inhibit OPP-IY may be demonstrated employing the
Cage-2 DPP-1V Assay which measures the ability of test compounds to inhibit DPP-1Y
activity from human colenic carginoma call extracts. The human cokonie carcinoma
cell lina Caco-2 was obtained from tha American Type Culture Collection [ATCC HTB
7). Differentiation of the ceils to induce DPP-IV oxpression was accomplished as
described by Reisher, et al. in an adicls entitied “Increased expression of intestinal
¢l line Daco-2" In Proc. Natl. Acad. Bel, Vol 90, pgs, 5757.5761 {1993), Call
extract is prepared from Cells solubilized in 10mM Tris HCI, G,15 M NaCl, 0.04
tiuaprotinin, 0.5% nonidet-P40, pH 8.0, which Is esntrifuged at 35,000 g for 30 min.
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at 4°C. to remove coll dsbris. Tha assay is conducted by adding 20 pg solubilized
Caco-2 protein, diluted to a final volume-of 125 Pl in assay buffer (25 mb Tris HCI pH
7.4, 140mM NaCl, 10 mM KCI, 1% bovine serurn aibuming 1o microfifer pizfe weifs.
After g 60 min. incubation at room temparaturs, the reaction is initiated by adding 25
gt ot 1 mM substrate (H-Alanine-Profine-pNA; pMA is p-nitroaniline). The reacton Is
caried out at rocom tempearature for 10 minutes atfter which tima a 19 pl volume of
25% placial acetic acld is added io stop the reactlon. Test compounds are typically
added as 30 4 addltions and the assay buifer velume s reduced to 85 ¢, A standard
curve of free p-nitroaniline is generated using 0-500 M solutions of free pNA in
assay buffer. The curve generated i5 linear and is used far interpolation of substrate
consumption (catalytic activiy in nmoles substrate cleaved /min). The endpeint is
determined by measuring absorbance at 405 nm in a Molecular Devices UV Max
microtitsr plate reader.

. The potencgy of the tost compounds as DPP-1Y Inhibitors, axpressed as 1Cs, is
calgulated from 8-point, dase-response curves using a 4-parameter fogletlc function,

The follgwing 1Cs's wera oitained:

T Compound I| Caco-2 DPP-IV (nM}
Ex.1 2
T Ex, 24 2
Ex. 28 3
T Ex, 2C " g
Ex. 2D 44
T Ex. 2E oI a7
Ex. 2F O 45
T T Ex. 2G B 270 T
Ex. 2H 79
Ex. 2l 80
Ex. 2J 41
I Ex. 2K : &8 |
|_ Ex. 2L 3

24
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Ex. 2M ad |
Ex. 2N 5
Ex. 20 8 —
T Ex. 2P 15
Ex, 200 T
- T Ex.2R 4 ]
) Ex. 28 ~
Ex, 2T o 31
Ex. 2U 39
H‘!i @ Ex. 2V 3
Ex. 2W EE
n Ex, 2X T o
- Ex. 2Y 12
o Ex. BZ 88
T Ex.2AA T T 56
Ex. 2BB 19
Ex, 2CC 29
Ex. 2DD 156
Ex. 2EE 23
Ex. 2FF 15
Ex. 2GG 22
2 Ex, 2HH 18
. 1 + Bx. 20 44
4 Ex 2l 94
o « Ex. 2KK 28
s Ex. BLL B1
B ¢ Ex, 2MM 23 T
T Ex. 3 124
Ex. 4A 24
- Ex. 4B 35
- Ex. 40 83 —
| Ex. 4T 114
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[_ Ex. 5 L 38

The ability of the compounds of fermula ), and thelr corresponding
pharmaceuically acceptable acid addition salts, to Inhibit DPP-IV may also be
demanstrated by measuring the eifects of test compounds on DPF-IV activity n
human and rat plasma empleying & modifled version of the assay described by
Kubota, et al. in an articls entitted “Invelvement of dipaptidyipeptidase IV in an n vive
immune response” in Clin, Exp. Immuncl., Vol. 89, pgs. 192-197 (1982). Brisfly, 5 uf
of plasima are added o 95-well Hlat-bovtom micortltar plates {Falcon), folowed by the
addition of 5 j/| of 80 mM MgCiy in incubation buffer (25 MMHEPES, 140 1M NaCl,
1% RlA-grade BSA, pH 7.B). After a 60 min. Incubiation at room temperature, the
reaction is initiated by the addition of 10 pl of incubation buffer containlng 0.7 mM
substrate (H-Glyclne-Proline-AMC; AMC is 7-amino-4-mathylecumarin). The plates
are covered with aluminum foit {of Keptin the dark) and incubated at room
temperaturs for 20 min. After the 20 min. reaction, florescence is measured using a
CytoFiuor 2350 tiucrimeter {Excifation 380 mn Emission 460nm; sensitlvity setiing 4).
Test compounds are typically added as 2 ¢ addiilens and the assay buffer volume i3
reduged to 13 jl. A fluorsseence-coneentration curve of free AMG Is generated using
0-50 pi sabutions of AWM in assay buffer, The curve gensiated s Ynear and i used
for imerpolation of substrate consumption {cataivtic activity in nmolss substrate
cleaved/min). As with the pravious assay, the petency of the test compounds as
DPP-IV inhibitors, expressed as |Csg, Is calculated from 8-point, dose-responsg
cUrves using 2 4 garmmeter logistic function.

The following ICs's wers obtalnad:

Compound human plasma DPP-IV (nM).|  rat plasma DPP-IV.(aM) |,
Ex. 1 30 8 o
Ex. 2A 10 L]
Ex. 2B 80 11
| Ex.2C 50 26
Ex, 2D 93 71
Ex. 2E 27 1y
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[ ExF T 48 | a7 ]
T Ex.eGg 153 i
Ex.2H 79 36 ]
- Ex.al 73 31 T
T Ex 2l T 421 49
- Ex. 2K - 305 33 T
T Exa T g 3 .
) T Ex.2M 10 3 ]
M T Ex, 2N - 10 5 ™
& T Ex20 s 8 T s ™
T Ex.2P F 16 T 17 ]
Ex. 2 38 38
T Ex R 23 15 ~
Ex. 25 4 z ]
Ex. 2T 26 | a7 o
= T 27 7 T4 j
TTTEx 2v 28 1
;T Ex W 19 7
Ex. 2X . a7 20 ]
)_“‘ Ex. 2 124 37 ]
T Ex. 27 122 " 88
T Ex 2AA a3 16
. Ex. 2BB 38 13 ]
¥ Ex 2CC T - 21 ™
T Ex 20D 68 - 38
Ex. 2EE 150 4B ]
B3R 94 B 2 ™
T Ex. 2G@ 20 - 10 T
T Ex.2HH 18 " o ]

Ex. 211 a7 12
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T JEx 548 123

(Ex. 2Mmt 71 58
Ex. 3 204 107
Ex. 4A 48 o)
Ex. 4B 77 at
Ex, 4C 68 i
EX. 4D : 104 T 59
Ex. & f T 5 4

In view of their ability to inhibit DPP-1V, the compounds of formulz |, and their
cotresponding pharmaceutically acceptable acld additton salts, are useful In trsating
condftions mediated by DPP-1V Inhibition. Basad on the above and findings in the
literature, it is expected that the compounds disclosed hergin are useful in the
reatrnent of conditions such ag non-nsuin-dependent diabetes mellitus, arthritls,

 abesty, aliograft transplantation and caicitonin-osteoporosls. i addition, based on

the roles of ghuicagon-like poptides (such as GLP-1 and GLP-2) and their associatlon
with DPP-I¥ inhibition, it ls expected that the compounds distlosed herein are usaful
for example, to produce a sedative or anxiofytic effect, or to atenuate posi-strgical
catabolic changes and hermonal responses to siress, or to reduce mortality and
merbldity after myocardial infarction, of in the treatment of conditions ralated fo the
above effects which may be mediated by GLP-1 and/or GLP-2 lavels.

Mora specifically, for example, the compounds of formula |, and thelr
corrasponding pharmaceutically acceptable acld addition salts, iImprove early insulin
response ko an oral glucose chaliengs and, therefore, are useful In treating non-
insulin-dependent diabetes mellitus. The ability of the compounds of fomula |, and
their corresponding pharmaceutically acceptable acid addition salts, to improve ealy
insulin response to an oral glucose challenga may ha measurad In nsulin reslstant
rats according to the following method:

Male Sprague-Dawley rats that had bean fed a high fat diot {saturated fat =
§7% calgries) for 2-3 weeke were fasted for approximately 2 hours on the day of
testing, divided into groups of 7-10, and dosed orally with 10 pmolfkg of test
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9]  1-14-{[(4-triflunromathyl)-2-pyrimidinyllamino]cyclohexyllamine;
pl 4-{(EArifluoromethyl-2-pyridinyhamine]eyclohexyl]aming;
q)  1-f[4-[{4-chiorophenylsulfonyllaminojoyclohaxyllaming;
i1 1-[4-{(5-trifluorornethyl-2-pyridinyljaminolcycleohexyl]lamina;
g1 1-[&[@2-chiaro-d-pyrimidinyljaminokyclobexyllamine;
f  1-[4-[(4-chiorobenzoyliamino]cyclchaxyllamine,;
u)  1-[4-{{2,2-dimethyl- 1-oxopropy)amina]eyciohexyliamine:
vl 1{4[{2-kenzothiazalyjaminoloyclohsxlamineg
w)  1-[4-{{4-cyanophenyliaminoloyclohexyllamine;
% H4-Heyclohexylcarsonylaminoleyclohexyllamine;
¥yl 1-[4-[(E-chloro-2-benzothiazolyllaminoleyciohexyljamine;
z)  1{4{[{4-\rifluoromsthyliphenyljsulfonylamino]cyclohexyllamine;
aa) 14-[{{2-thienyljzulfenyilamincleyclohaxyl]amine;
bby  1-2-(4-flyorophenyl}-1,1-dimethylethyl]lamine {commercially available);
cc}  1-(1,1-dimethyl-2-phenylethyljamine {commercially available);
dd) 1-(4-pentyibloyelo[2.2.2]oct-1-yilamine (commerclally availabie);
ee) 1-[4-[4-{ivflusromethyliphenoxy]cyclohexyllamine;
ity 1[4-[4-{chloraphenoxylicycichaxyllaming;
ga)  1-[A-iS-trflucromethy)phanoxyleyclchexyllamine;
hh} 1-[4-{3-chlorophenoxyjcyciohexyljamine;
iy 1-f3-{[{4-chiorophenyllaminc]carbonyl]-4-piperldinyllamine;
il t[-Hdiscpropyleminalcarbonyl]-4-piperdinyllamine;
RK)  1=[$-(4-phenyt-2-thiazoly)}-4-piperdinyljamine;
Iy 1-[T-[4-{d-chiorophenylj-2-thiazolyl-4-pipertdiny Jamine; and

" mm} 1-[1-{4-[4-methoxyphanyl}-2-thlazolyl]-4-piperidinylamine,

there Is oitained the following products as hydrochloride salt or, if (C) In Exampls 1 1=
net performed, the free base:

A) 1-[[[2-[{5-cyann-2-pyridinyljamino]-1,1 -dimsthylethyllamino]acetyll-2-cyanc-(S)-
pynclidine, freée base as a white solid {melting point = 472-48°C., °C NMR 6 118.57

ppm (CN));
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W} 1-[[[4-f{4-cyanophenylaminoloyclohexyllaminolacetyl]-2-cyano-(S)pymolidine,
dihydrochlorde as a whita solid {melting point = 185°-167°C, "G NMR 5 119.28 ppm
{ON):

X) 1-[[[4-[{cyniuhexyicarbonyl}amino]cyctnhexyljamina]acetyl]—ﬂ-cyano-(ﬂ]-pyrrulidina
menchydrochlioride as a white solid (melting point = 189°-1806°C, “C NMR 5 119.34
ppm {CN));

¥) 1-{l[4-{{5-chioro-2-henzothiazolyl)aminoleyclohexyilaminc]jacetyll-2-cyano-(S)-
pyrrolidine, dihydrochloride as a white fluffy sofid {melting point = 290°-294°C, ¢
NMR 8 120.32 ppm [CHNY);

2) 1-[{[4-[[{4-flucremethyliphenyllsulfonyllamino]cycichexyllaminolacetyll-2-cyano-
{S)-pyrreiidine, menchydrochloride as a very light yellow solid {melting point = 135°-
137°C, C NMR 5 119.17 ppm (CN)};

AA) 1-{[[4-{(2-thisnyl}sulfonyllamine]oyciohexyllaminolacstyl-2-cyane-(S)-pyrrolidine,
menohydrochloride as a white flufty solid (melting point = 75°-77°C, “G NMR 3
119,58 ppm (CN));

BB} 1-[[[2-{(4-frucraphenyl)-1 1-dimethylethyllaminoacetyl}-2-cyano-{S}-pymolidine,
monchydrochloride as a light fluffy yellow solid (melting point = 188°-200°C, '’C NMR
4 118.28 ppr {CNY);

CC} 1t . 1-dimethyi-2-phenylethyilaminojacetyl]-2-cyano-(S)-pyrrolidine,
monohydrochiorlde as a whita sclid {mefting point = 212°-214°C, G NMR § 118.51
ppm (CN);

DD} 1-[[(4-pentyibicyclol2.2.2]oct-1-yijaminojacetyl]-2-cyano-(S)-pyrrolidine,
monchydrachloride as 2 flufly, very light-yallow solid {melting point = B8°-1p2°C, Pc
NMR 8 119.25 ppm {CN));

EE) 1-[l[4-{4-{tifluoromethyliphancxy]eyclohexyllaminclacetyl]-2-cyano-(S)-
pyrralidine, monohydrochloride as an off-whits solid (decomposed = 260°C, ¥ NMAR
5 119.29 ppm (CN));

EF} 1-{[4-[4-chlorophenoxy)cyclahexyllamino)acetyl]-2-cyano-{Sipyrroliding,
monohydrochlonde as an off-white sclid (melling point = 232°-238°C, **C NMR 3
119.61 ppm (CN);

GG) 1-[[[4-[(34rifluoromethyl)phenoxylcyclohexyllamino]acelyl]-2-cyana-{S)-
pymelidine, monohydrochlorde as a fluffy, very light-yellow solid (melting point =
120°-122°C, °C NMR § 119.23 ppm (CN));
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HH) 1-f[[4-[(3-chlerophenoxy)cyclohexyilaminolacetyl-2-cyano-{S)-pyrroliding,
menohydrochloride as a fluify, light-yellow solid (melfing point = 72°.74°C, *C NMR &
122.02 ppm {CNJ%

i 1-1- [[{4—chiumphan:-.rr]amln0]carbony!]' 4—p!psridm}d]amino]acalyl]-ﬂ-cyanu -(5)-
pyrrofidine, monohydrochloride as a brown solld (melting point = 172°-174°C, %G
NMR & 119.64 ppm (CN));

JJ 1 -[{d11supmpylamino]carbonyd]ndapiperiqi_r_w_l] aminolacetyl}2-cyanc-{5)-
pyfrolidine, monehydrochlonide as a white solid (meiting point = 82°-84°C, ™C NMR §
118.11 ppm {CN});

¥ KKit-4lf (- phemyk:toiezolyl4-piperidinyiiamiuojicetyll-2-cyanc-8)-pysrolidine,
monohydorshlotide as a white solid (melting point = 141°-143°C, *C KMR § 119.54
ppm (CN));

- LU} t-{[[1-[4-{d-chlorophenyl- E-th|azolyI]-4—p||::-am:llny‘l]aminn]acatyrl]-zﬂanu-{s]
pywrolidine, monchydrochioride as an off-white solid (melting point = 160°-162°C, ¢
NMR 8 915.3 ppm (CNY); and

« MM} 1{][1-{{4-(4-methoxyphenyl)-2-thiazolyl]-4-plperdinylaminclacetyll-2-cyana-(S)-
pyrrolidine, monchydrochiorde as an off-white solid (melting point = 154°-156°C, e
NMR & 119.3 ppm (CN)).

EXAMPLE 3

1-{{{1-{{4-Chlorophenyl)sulfonyi}-4-piperidinyljaminolacetyl]-2-cyano-(S)}-pyrrolidine,
manactydrochiorids

A. Preparation of the title compound as free base

Te a 200 m| flagk containing 75 ml of CHZCL Is added 4.0 g (20.0 mmal) of 3-
{tart-butoxycarbonylamino}piperidine and 7.4 g {53.3 mmol) of KGO, and the mixiure
la cooled in an lce bath. To thls cooled mixture is slowly added 2.30 g (13.2 mimel) of
the above chloride compound prepared in 1A) dissolved In 30 ml of CH,Clz. The
resultant mixture is stimed at room temperature for 3 days, The KC0; is then
removed via fittraslon and the filirate is concentrated via rotovaping. The cruda form
is then purified on sllica gel employing a SIMS/Biotags Flash chromatography system
and a 3% solution of mathanol in methylene chicride as the etuent to yield the
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WHAT 15 CLAIMED 1S:

1. A compound of fomuls 1;

M

LU

H QO QG
S

where Y Is sefected from the group consisting of:

aj

b}

a group of tha formufa H.H——>é< y whers R

ls an unsubstitted pyridine cr pyrimidine ring; a pyrdine or pyrimidisie ting
which is mone- or Independently dl-substituted by halo, trifiuoromethyl,
eyano, nitre of Crsalkyl; unsubstiuted benzovl: a benzoy! group which s
meong- or di-substituted by halo or Cralkyl; Cy.ealkylcarbonyl; di-Ca.
galkylaminocarbonyl; unsubstituted phenylaminocarbonyl; or a
phemytaminocatbony! geoup which ls mano- or di-substituted on the phenyl
ring by halo or Gyealkyl;

a group of the formula »whers A,

A— N
ls an unsubstituted pyridine, pyrimidine or pheny! ring; a pyridine,
pyrimiding or phenyl ing which Is mono- or independently di-substituted by
halg, tiflucromethy, cyans, nitro or Cigalkyl; an unsubstituted
phienylsulfony! group; a phenylsulionyl group which Is mono- or di-

substituted on the phenyl ring by hale, tiflusromethyl, cyano, hitro or G,
elkyl; unsubstitited benzoyl; a benzoyl group which is mono- or di-
subsiittled by halo or Creaikyl Creallgicarbaonyl; thiery) sulforny:

27)
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unsubstituted benzothiazole; or a benzoihiazole group which iz substituted
[ﬁ, on the phenyl ring by halo or C.galkyl;

¢} agroup of the fermula He_>4: . whera R,

is an unsubstituted phanyl ring; or a pheny! ring which is smono- or gi-
substituied by bals or Crgakyl;

d) = group of the formula® & ~ ,where R,
R
is an unsubstituted phenylsulfonyl group; a phienylsulfony grous which is.
‘mone- of di-gubstituted on the phenyl ring by halo, tifluoromethy!, cyano,
nitra ar Gya- alkyl; Grgalkylearboryl; di-Cy.ealkylaminocarbonyl;
. unsubstituted benzeyl; a benzoy! group which Js mone- or di-substituted by
;ﬂ{l haio ar Gy.galkyl; unsubstituted phenyaminocarbonyi;

' phenylaminocarkonyl which is mone- or di-substituted on the phenyl ring
by halo or Ciealkyl; a phenyl-substitutad thiazota ring; or a phenyly
substituted thiezole ring wherein the phenyl ring Is mono- or di-subgiituteg
by halo or Cypaikoxy; +

. &) a (4-pentylbicyclo[2.2 2]oct-l-vl}amine group;

f} a group of the formula ' , whera R,

RO

is an unsubstituted phenyl ring; or a pheny! ring which is mono- or di-
substftuted by halo, tifluoramethyl, cyano, hitro or C,galkyl; and
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whem R is Cegtycloalkyl-carbanyldf Z is N; or R is Ca.acyeloalkyl-
carbonylaming, if Z I GH;
and whergin the bond containing the wavy line signifles the point of attachment of the
™" group to the glyey!-2-cyanopyrrolidine molety;
ot an acld addition salt thereof.

Z. A compound according to Glaim 1 of formula ta:
K > CN
At

Y ta)

whears Y' is selectad from the group consisting of:

a) a group of the formula R _>éé  whetre R

is an unsubstituted pyHdine or pyrimidine ring; a pyridine or pyrimidine Hng
which is mone- ar independently di-substituted by halo, friflucromethyl or
tyang; unsubstituted benzoyl; a benzoyl group which 1 monosubstituted
by hate or Gyie alkyl, Cy.ealkylcarbonyl; di-Cysalkylaminocarbonyl;
unsubstituted phenylaminocarbonyt; or a phenylaminocarbonyl group
which Is menesubatituted on the phenyl ring by halo or Cy.alicyi;

bl a group of tha formula HD , where FI;

2 P

Is an unsubstituted pyridine, pyrimidine or phenyl ring; a pyridine,
pyrimidine or phenyl ring which is monosubstituted by halo, trifluorcmetivl,
cyanw, nitro or Gyg-alkyl; an unsubstituted phenylsulfonyl group; a
phenylisuifonyl group which Is monosubstitutad on the phenyl ring by halo,
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T
(o]
EL ™~
;N\/-J‘\ %
k| b | ]

Compounds of formmafa [ iobofil JFPF-TV (dipeptidyi-
peplidase=Iv] activity. They are tberefore dicaied For use
g% pharmucenlicals m inhibiliog [PP-TY and in the irear-
met of condilions medieled by TPP-IY, such a5 non-
insulin-dependent dipbetes mellitus, actheilis, obesjy
osteoporosis angd Further conditions of imphired glucose
tlerance.

11 Claims, No Drawings

D4

%




&.011,155
] | 32
EXAMPLE 63 u white solid, Mclting point=280F C.—283° C. decomposed.
130 NMR {pposjel2L. 39,

Byrrolisling, 1-[]3-[(5 -cyano-2-pyridinliaminag]
propyllumins]acetyl-2-vysno- (5}, dibydrochlocide

THCI

\CA/W@J

A Amimopeoprlamine}=3-cyanapyridine {proparation
eseribed above) was usel as the amine nocleophile, The
Litle e ponnd was 2 while sticky solid. Meliing poig =210
02127 C'C NMRipm- 11533,

EXAMPLE &1

Pyeeetiding, 14{1-athyipropyljaming |aceryl-2-
cyano-,| 3)- manohydiachlorids

b HTL

)k/j
I,
W

d-Aminppemans (commerelally available) was uscd us
fhe amine mueleoptale. The tille compound was a white
Nully sticky sclid, **C WMR ppmi=119.35,
EXAMITE 65

Pyerolidiae, 14(2,3-dibydro-1H-inden- 2-ylamina]
acetyl-2-cyana-f5)-,manolydeo horide

-."\' 131

o i
o
%

2-Aminaindan {commercially available) was used oy Lhe
aming aucleophile, The 1itle mmglﬂund was a white salid.
Melting point= 1527 (2-184% €. 20 NMI (ppm)=121.34,

w ,
Pyrealidine, 1-[[1-pheaytiethyl-t-pipeidingd)
wminelacetyl-2-cvang- {%)-,-monohydrocbloricde

2ol

Yoo

W{mmmemmh available)

was wied us the wnine pocleopbile, The tils compoundd was

H

[ 5

an

a5

40

]

What s clajped is:
L. A compound of formula I:

A

wherein
R is & growp -[CH, 9o N—R,; an wnsubsiilued (Cy | o)-
evclnaklyl ring; & {C,_,oJeveloalloyl riag substituted in
the 1-pagition by a hydroky(Cyadalkoyl group; a peoup
“HH R o group

Ry
Li”
—trHpe
%

ugroup {CHy3R.; an isopiopy) group; an ropyl proup
:,ub&mulud in the i-position by & I:L:.rdmt)(C alkyl group;
ar R;

R, is &n weobsiilued pyridine ring; a pyridine cing
oo 00 di-substiied by bula, irifuoromethyl, cyano
or niteog an unsubsiiluled pyrimidice cing; 8 pyriciding
ring monosubstitnted by hale, infworomethyl, cvano or
niirg; or an unsubstituted pheoyl fng;

B, is an uogubslituled pheayf ring; a phenyl ring mono-,
di- o ti-substiteed by hale, (€ aJalkaxy £ 2 phenyl
sulfids {opfinnaily substitated Witk & (O gallaxy);
phenoxy; (O, galkyl; 3,11 bicyelic ring syslem
(opucoally substited with 1 oar more {C) ) alkyl
groupsh unsubstitated pyeidine ring napibyl, eyelo-
hewens; aor ademantyl;

each Ry, independently, is an woswbstiued pheayl ring; or
a phewy] ring mepe-substiluted By halo or O, )
aikaxy;

I, 1% 4 2osopyeeelidine group or 3 (O, Jallany weoup;

;i judan; pyroalidine {unsubstituted of substiluied with
—CH;-phenyl); piperidioe {unsubstivied or subsii-
twled with —CHa-phenyl); 8 2-2,1 bicyelic eing system
funsubstimted ar substituied with L oe more (0, o) alky]
aroups); welumantyly a siraight o7 branched chain (€, o)
albyl {unsubatituted or swbstiuted by ooe or more
subslitvents selected from hydroxy, —CH,OH and
phenylk or a 3,1,1 bicyelic cing Systent (unsuhstituted
ot substimted with 1 or moee (T 0alky] groups); and

™ arsl 0 independemily are integers of 1 to 3

P is an Integer af 2 1o 4;

. Or & phormaceutically acceprable acid addition sah theceof.

2, A compourd aconrding Lo elaim 1 ot formula [a:

[}
<
i
ity L]

where
B i wroup CH R, an wnsubstiuled (O 1)
cveloalkyl ring; 3 (0,00 cyclealky] ring subsituted in
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13 . 14
—eantinued The mono maleats $all was preparcd by treating an
o alcoholic solution of tho [ree base with an-alecholic
N o solution of maleic acid. The precipituted salt was re-
\1 orystallized {from EtOH) mip. 195°2197° C.
M i The following compounds wers preparcd, wiog the
Chat2 : "method of Example §, from the appropriate 4-
N chloroguinazoline derivative and amineg, and wore 8o-
lated in the form indi¢awed. Both the theoretical snd
found #naiyses of the compounds are given, e found
1 analyzes being in parenthesis. ’
NHCONHBu. TABLE 1
CHyQ
' 'CH_-l'U
Positicn ol ¥ Analysic %
and R in plpers tFound in bracketa)
A, T R b idine pusleud  Salt/Free Dose/Hydrote mge" C cC B0 H
) H H =—MNHCOCH,; [ # munsliydsachlaids monohydrale, 309 655 1436
. : . 136 - B3R (33,473 419 14.92)
3 2, H —NHCONH{CHLOH, 4 manomalente, 210022127 58.01 6.BZ 13.53
(57,771 412 L3263
4 M Al HHCOO, .3 froa baat, |73 - V137 GLAG 676 LESG
' (62D 670 16.84)
5 il H —CH,C000,H, ' e manehydroe hlgrige, 192 ~ 1947 C 57.64 652 10.61
: ' (5703 32 L073)
ti 1] M =NICONILCH S Hy 3- froe huse, 124 = 1257 C 61997754 LH,0H
(R2.07. T.68 18402
T CCHEH, H —NHOONH{CH ISR, 4 Vahydrate, 154 — N3G* 6224 B.07 15.49
’ . . 062,04 7,92 16345 -
i (CH R CH B —RNACUNHICH LT H, 4- monrohysimohlodds mowekydrets, . 5707 100 (447
M5 - 2ot C cv o LRER TS 1438)
4 h H a- fron Baae, 142 - 145" s T g
- ) ta' P& 582 16.92)
EXAMPLE IO

4-Chlgro-6, -dimetheayquinazoline {45 g), 4-(3n-
butylereide Jpiperidine monhydrochlonde (RO g) and
tricthylamine {140 ml) werg refluxed In ethungl (450
ml]) for 1% boum. The misxkure was lhen concentroted
in vacun and the resultant solid was gtirred in water
which was then basificd wo pH 11 with 5M NaCH solu-

“linm. The suspension was shaken with chloroform and

the organic layer was separated, dried {NagOOy,) and
evaporated to dryness in vacuo to give a yellow oily
solid. Trituration with ether followed by rccrystalliza-
tion from ethanal gave d-(4-[3-p-batylurcide]-
piprriding) -6, 7dimethoayguinazoline [37 zh Smal)
trace! of Impurities woere removed by rupning » chlorg-
ferm solution of the product down 2 plasz column
packed with *'Florksil" and eluting with 10% isopropas
not in chloreform. Alter evaporation, appropriate frac-
tione were bylked and recrysiallixed frem cthanol to
give a purg product (21 g} mop. 204-5°

Anal, Caled, for: CoHp Myl C, 62.0; H, 7.5: N,
18.1; Vound: €, 62,1, H, 7.6; N, 18,3

50

53

&0

G5

Part A .
Prepucation of  4-[4-(2-pyridylmethyl  amine)
pipﬁr’rdlnn] 6, Tdlmethoxyquinazoline, '
1-(6,7-Dimethoxyguinazotin-4-yLipiperid-4-gne |
{2.9p) {which miay be prepared-asin part A of Example
91, hereinatter), and 2- amlmmemylpyndlm {1.19g}
were refluxed together for tWo hours In benzene §50
mil} in a Nagk fitted with a Dean and Stack trap, Etha-
gl (50wl } was added to the cooled solution foflowed
by the slow addition of sodium borohydrldae (0. 76p)
with shirring. On completion of flic addition stirring as
continued for two bours followed by the addition of
exerat wectle acid. The mixture was poured inta water,
basified with 5M sedium hydroxide and was exiracted
with ehloroform. Evaporetion of the chlotoform layer
gave & yollow oil which eolidified on’ trituration with
ether. Reocrystallizalion frem ethyl acetate. gave 4-[4-
{Z-pyndylmnlhyl-ummu}pipeddmu] 6, 7-dimethox.
qummlme (Z g) m.p. 151“—]55‘
FART B

216
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Z-propencne. The salt was {iltered off and dried, yield-
ing 0.5 parts (B.6%) of G.[4{T-methylpheny]}- |-
Piperazinyl]-3-pyridazinemine  dibydrochlordde, mp.
178.3* C. (compound 2209,

Exampls 3%

A mixrore of & parts of f-chloro-3-{d-ethylphencxy)-
bynidarine and € parts of |-{3-methyiphenylipiperszine
vy stired aod bested foc 3 hoorg & ae on bl gt 2 10T
C. The whale wus alloWed 1o stand overnight. Concen-
tratg ammounivm hydiozide and trichloromethane were
2dded. The precipilate was Aliered off and the filtrate
was purified by column chromatography aver silica gel
using a mixture of trichloromethue and methangl (955
By wolume) as elusnt. The pure fraciions wers collecied
and the eluent was evaporated. The tesidus was orystal-
bxed rom 2,2'-0xybispropane, The prodict wos Aliersd
off and dricd, yelding 1.7 pans (279 of 3-fd-cibyl-
Phenezy)-6-[4-(3-methylpheny]}-1-piperazinvtipyida-
zing; mp. 106.6" C. (compound 2213,

Following the same procedurs und using sqUijvalent
arounts of the appropriate starting matecials, thera
werse also prapared:
Fmethyl-f-{4(3-methylphenyl)-1.piperaziny!] pyrida-

zing; mp. 152.9° C. (compound 222}, and
3-[4-(3-methylphenyl)-1-piperaziny!]-6{ methylthig)-

pynidazing mp. 450° C. {compound 223). .

Example 20

A mixture of 23 parts of ethy| 4-{§-chioro-5-methyl-3.
Pyrdazinyl)- [-piperazinecarboxylate, 2% pants of potas-
sium hydroxide end 80 parts of |-butanal was stirred
Overnight at reflux lempecaturg, The reaciion mixtume
was evaporated. Witer was added. The product was
extrected with trhichloromethane, The exiradc: was
dried, filtered and cvaporated. 2,2"-Oxvbispropanes was
affded. The product was filiered off and dried, yielding
I ports (10097 of I-chloro-d-metbyl-6-(1-piptrazinyl)-
Pridazine {compoond 234,

Eximpie 40

A miziure of 8§ parts of cthyl [E-(%-chlprg-3-
pyridezinylj-d-piperidinytlcarbamate and 8} purls of
coppentirate hydrocilone acid was stirred ancd cefluzed
foe 24 howts, The reaction minture was evaporayed.
Woarar wier added oo the whole was treared with son-
centrote ammonium bydroxide. The product was ex-
tracted with trichleromethane, The catract was dricd,
fillered and cvaporated, yiclding 3.8 parts (B2%) of
l«(6-chlorc-3-pyridazinyl-dopiparidinamine: mp. Jed®
. {dec.) (compound 215),

Example ¢i

A mixtiee of 3.6 parts of 3-chlora-6-{1-pipemeny!)-
Pyridazine monobydrochloride, 5.3 pants of sodium
carbonale and 30 parts of N N-dimethylacciamide was
stirzed for a while at 0 C. Then there were added 3
parts of (3-bromopropylibenzens and the wholy was
stirred overnight at 0% C. The reaction mixture was
Poured into water. The product was filtered off and
chnverted ints lhe bydrgchlonide salt in 2-prapannl.
The salt was filtered off and dried, yietding 3.2 parts
{60%%) of I-chlore-6-[4-(2-phenyipropy -1-piperazinyl]-
Pyriduzine monchydrechlaride; mp. 207.37 C. {eom-
tound 224} [0 4 simdfar mamner there weee also pre-
Parceg:
d-chloro-d- methyl-6-f4{3-pheaylpropyli-1-

piperazinyljpyridazine memnahydrochlarids I-

[+]
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butanod(]: L monohydrate; mp. 187.2° C. {compound
Xy

J-methoxy-6-[d-{3-phenylpropyt)-1-piperazinyl]pyrida-
zine, mp, 78.4" C. (compownd 2283,

3-[4f3-phenyipropyli-1-piperazinyllpyridazine  dihyd-
rochlodde. monghydrace: mp. 2089.0" €. (compound
229); amd

L-agetyl-d-{6-chlpro- 3-pyrideziny)piperazine; mp.
15367 . {compound I30).

Example 42

A mixture of 3 parts of J-chloro-6-f l-piperazinylp-
pyridazine. 2 paris of benzeneacetyluldehyds, | part of
a selution of thisphene in methanol 485 and 20¢ parts of
methomel was hydrogenated at normal pressure and at
reom bemperature with 2 parts of platinum-on-charcosl
caculyst 3%, After the calculated amount of hydrogen
was GIRed ¥p, the catolyst was fltered off and the fi-
Leate was svapnrated. The residue was crystailized from
Zpropanal. The product was fltered off snd dried,
yiclding 1.5 pans (33%) of I-chlpro-6-[4<2-phenvic-
thyf)-l-pipetaginvllpyridazgineg; mp. 1400° C. (com-
pound 2300

In 4 similar manner there were alse preparcd:
I{dpuryl- lpiperaziny)-6-chloropyridazine (E)-2-

butenedioar={1:1} mp. 188.2" . (compound 232k
J-cidored-{doye loliexyl-i-pigecseinvilpyridaoins: @p.

187.2* £, compound 233% and
t-(6-cbloro-3-pyridazinyl =N« pheny|methy|)-4-

pipetidinamine; mp. 93.8* C. (compound 234),

Example 43

A mixture of 4 pors of 1-{echloroe3-pyrideziny -4
(3-methesyphenyl)-4piperidinel, B0 parts of ethanal
and 50 parts of a hydrochlode weid soluion § N was
stirred for & heurs &t reflux lempergtues, The reaction
mixture wag evaporated. Woler was added and the
whaole was treated with concentrate ammonium hy-
droxide. The product was catracied with trichloro-
werhane. The extract was dred, filtered &nd ¢vapo-
ratedl. The residus was goystallized from 2-progancl.
The produce wos fltered off and dried. vielding 2.5
parts (0455} of I.chloro-§-[3,8-dihydro-4{i-methaxy-
pheny)-102V-pyridinyl]pyridazine  mp, 1264 C.
[compound 235,

Following the samne procedure and using cquivalent
amounts of the appropriate starting malerials, thers
were alse prepared:
3-chloro-8-f4-{3-chlorophenyl)-1.6-dihydra- L (2E)-

pyridinyt|pyridazine; mp. 133.%° C, (compound 236);
-chlove-6-(3 d-dilydro-3-plenyl-1{2Hi-py ridiayl}-

pyTiduzine; mp 1460" C, (compound 237
3chloro-6-{3,4-dihydro-${3-methylpherrl}b  1(2H)-

preidinyl]pyridazine; mp. 1600 T, [compound 278}
3-chloro-6-ld-(3-flucrophenyll-3.6-dihydro- L{ZH]-

prridin¥llpyridazine; mp. 124.7° C, (compoond 239);
3-ehloro-G-4-(3 3-dimethylphenyD)-3.6-dihydro- L (2H)-

pyridinyl]pyridarine; mp. 144.2° O, [compound 290)
d-chloro-f.{a(3-chlorophenyl - 3.6-dihydro-S-meth vl-

L(2H}-pyridinyl]-pyridazing; mp. 85" C. (compound

241
-chlore-&-[3.4-dihydre-53-(3-{triliucromethylphenyll-

V2H-pyoidinyt)pyridazine; mp, 163.2° €, {com-

pound 243
J-chluro-6-{ 3, 6-dihydre-5-{3-{trillusromethyliphenyl]-

12H)-pyrdinyt)pyridazine;: mp. 1125 C (com-

pound 2337;
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| (8T) Alstraut
!I Taw ivvengion relines wo compoands of faemuln (), Wherein By, represents bodrogen, at S 000e-00 —E ATk geop, b Q000 Ttk
prem, am =MEE 0 |-Cal Ak, an MECOC —Coalk greup, 0 2-fosy] group o a4 halogen; Rz repeesents Tydrosen or & (C—Gaakk group,
i (Co-Celonalkyloie proup, o hlogen, --COOH, ~CHHC-Cyalk, —CN, -CONR3Rs, -NOg, —S0aNHz, -NTI$0:(0,-Coalic m and o
independently represent O, | of 3, B3 and Ra mpreaent independently Tydvogen or a (C-Capalk group;, 2 i5 1 or 2. The invention wlsa
!'elﬂlc;fg_thc shlts or solvates, phaimlaceuticat compositions containing safd catrpoends, 2 method for the prepantion hereof and to synthcsis
intennedianes,

[5T) Abrégd

L'inventicn conceme des compests de formule (1a) dans laquelle Bie représonts Miydroging, un groupe —S(00:—(C—Cadlk, o
proupe ~CONC-CaATk, un proupe - MHEO:-C~Ca)AlK, un gronpe NHCOC —CaiAlk, un groupe Z-furylc o un halogtns; By teprésente
Phydeogéne ta un groupe {€-Ca)alk, un groups (Ci-Cyaleoxyle, un heloghng, —COOH, -COT-Cyialk, ~CN, “CONRsR., —NCs,
~B0gNHg, —NUS0C -CaJadl; m et n représentent indépondamment &, 1 oo 2; Ry et Ry ceprésentant indépendamment 1'bydrogine ou un
groupe (C—COAlk: Z est L ow2; et leurs sels vu solvates, les compositions phanmaceutiques les contenant, uo procéds Pt lour prépamtion,
ot des intermddinires de cynlbdse,
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‘ HO
B, {i)
ol
R, représente Phydrogene, un groupe -8(0)2-(Ci-Co)AlK, un groupe -CO(C-
‘ Ci)Alk ou un groupe -NH3Ch-(C-C0Alk: -

5 R; feprésentc {Tydrogéne ou un groupe (C,-C.)Alk, un groupe (C;-Ca)alcexyle,
va halogéte, -COOH, -COG(C\-Cupalk, ﬁ -CONR;R.. gigbh. -SO:NHz -
. WHSOR(C-C Al
metn indépendamment 0, 1 ou 2;
M".', Rj et Ry représentent indépendamment Phydrogéne ou un groupe (Cr-Ca)Alk;
10 z est 1 ou2;

et leurs 58ls ou salvates.
Dans la présente description le terme "(Cy-Cy)AK" désigne un radical
; menovalent d'un hydrocarbure en C-C,y saturé & chaine droile ou ramifide.
| Les sels des composés de formule () et (Ia) selon la présente invention
‘ 15 comprennent aussi bien les sels d'addition avec des acides minéraux ou organigues
pharmacentiquernent acceptables 1els goe le chinthydrate, Je bromohydrate, le sulfate,
I'hydrogénosulfate, le dibvdrogénophesphate, le citmte, le maléate, le tartrate, s
fumarate, la gluconate, lc méthanesulfonale, e 2-naphtalénesclfonate, etc., que les sels
d'addition qui pertnettent une séparation ou une ctistallisation convenabie des composés
‘ 20 de formule (T) ou (Ia) tels que le picrate, l'oxalate ou les sels d'addition avec des acides
. optiquement achifs, par exemple les acides camphorsulfomiques et les acides
mandéligues ou mandéliques sobstitués.
De plus, lorsgue les composés de formule (T) et (Ia) possédent un groupe carboxy
libre les sels comprennent aussi les sels avec des bases minérales, de préférence celles
‘ﬂm‘ 25  avec des métaux alcaling tels que le sodium oun le potassium, ou svec des bases
ke mrganiques.

Les sidréoisoméres optiquement purs, ainsi que les mélanges d'isoméres des
composés de formule (1) et (Ta), dus aux carbones asymétrigues ou an groups sulfinyle
dans la signification de Ry, ou R, dans une proportion quelconque, sont partie de la

‘ 30 présente invention.

Des composés préférés de 1a présente invention compreanent les comiposés de

formule (I} ou (Ia) ob le groupe R; est dans la position 5 de la pyridine.
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Drautres compesés preférds comprennent les composés de formule () ou (Iay ob
le groupe R; o5t dans la position 6 de Ja pyridine.

Drautres composés preféeds sont ceux ol le groupe (Ci-Cy)Alk est un groupe
méthylz ou éthyle,

Dautres composés préférgs sont cenx ol Rgpest choisi pargui -COCH, -CO0(C, -
CsdAlk, -CN, -NQ;, -CONR;R,, - NHEO:-(C1-Ca)Alk, _

D'antres composes preférds sont ceux ol R; est un hajogéne notamment je
chlore,

D'autras composés préférés encore sont ceax ofl n et m sont zéro.

Les composés de formule (T) ou (la} peuvent &tre préparés en trajtant un composé

de formule (I3
P
( ] X
! G : i

)
Rip

dans laquetle Rib est Ry, oo B, els quindiqués ci-dessus, P est un proupe protecteur et

X est un groupe de formule (8 ou (&)

OH
b

i
ot Gp est un groupe partant tej que le tosylate, le mésylate o un halogéne, avec une

amine de fordvié (HIY

L
od n, m et Rz sont tels que définis ci-dessu, en clivant |e groupe P’ selon les méthodes
usuelles et éventuellement transformant e composé de formule (E) on (I2) zinsi obienu
en un de s¢8 sels,

Plus particulifrement, la réaction entre les composés de formule () et (II5) est
réalisée dans un solvant organigue, tel quiun alcool infériewr comme le méthanol,
I'éthanol et Lisopropancl; le diméthylsulfoxyde; un éther linéaire ou cyclique; un amide
comme le diméthylfonmamide ou le diméthylacétamide; en vtilisant des quantités au
moins éguimolécnlaires des réacijfs, éventuellement en faible excés d'amine,

La termpérature de la réaction est comprise entre la température ambiante et la
température de reflux du solvani choisi.

s
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ol n est tei que défini ci-dessus et P représente un groupe prorecteur, dans un solvant
organique en présence d'une base, suivie par clivage du groupe P des composés de
formule (V1) ainsi obtenus.

Comme sclvant de tfaction, on peut bien wiliser par exemple le
diméthytformarnide, la pyridine, le diméthylsulfoxyde, un éther linaire ou cycligue ou
un solvant chloruré tel que le dichiorométhane.

Comme bage on peut wiliser par exemple un hydroxyde aicalin, un carbonate
alcalin te] que le carbonate de potassium ou une amine tertiaire telle que la
tri€thylamine.

La réaction de condensation ci-dessus est complétés en quelques heurss,
noimalement en 2-12 heores. '

La terapérature de réaction est comprise enire la température ambiante et la

température de refhux du solvant choisi,

B .

carpobenzyloxy. o

Le clivage de ces groupes protecteurs est effectué selon les méthodes habituelles
décrites le groupe protectenr choisi; dans Je cas du fert-butnxyearbonyle par exemple, le
clivage est normaletnent effsciué par hydrolyse acide.

Certaines des amines intermédiaires de formule {TH) et (VT), regroupées dans la
formule (VII) ci-dessous

H
FLEL‘E&CN\L]/‘[\ |: 9)71‘% "
n* m M

ol

| est I'hydrogéne ou un groupe protecteur;

n® erm* sont Q1 on2;

Rz* st un {C-Coalk ; (C-Cyaleoxyle, -COOH, -COO(C,-CaAlk , -CN, -
NG, -CONR;°R,®, -80:NH,, -NHSO:(Ci-Caldlk s

R;%etRs®  sont Yhydrogéne ou un proupe (Ci-Co)Alk;

43
25
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En opérant comme décrit dans Veremple 2 maiz en utilisant le produit de
lexemple 3 au ficw du produit de l'exemple 1, on obtient le composé du titre, P.f. 148-
150°C.

Mm-hutuxyearhnnyInminu-'1w{é’-nitrnwrid-z-yl]-pipérldine.

Er opérant comme décrit dans l'exemple I mais en utilisant Iz 2-chlore-S5-
nitropyridine au lieu du 6-chloronicotinamide, on obtient le composé du titre. P.f.
220°C,

EXEMPLE 6
4-gmingo-}-{S-nttropyrid-2-yl)-pipéridine.

En opéramt comme décrit dans lexemple 2 mais en utilisant le produir de
Fexemple 5 au liew du praduit de l'sxemple 1, on obtient le chlorhydrate composé du
titre, P.f. 266-270°C.

On libere la base 2 I'aide d'une solution de HaOfMNH,OH et exiraction 3 'acétate
d'éthyle. On obtient l¢ composé du titre. P.F. 115-117°C.

EXEMPLEY
4-tert-butoxyearbonylamine-L-(5-cyanapyeid-2-yl-pipéridine. -

En opérant comune décrit dans l'exemple | mais en wrilisant la 2-chloro-5-
cyancpyridine au lies du 6-chioronicotinamide, on obtient le composé du titre. P.£. 192-
194°C.

EXEMPLE 8
4-amino-1+(5- eyanopyrid.2-yl}-pipéridine.

En opérant comrme décrit dans lexemple 2 mais en utilisant le produit de
lexemple 7 au Neu du produit de l'exemple 1, et ent traitant le sel chlorhydrate ainsi
obtenu avec une solution aqueuse de NH,OH, on obtient le composé du titre. P.f. 68-
72°C.

EXEMPIE9
9a/ 2[1-(3-amincearbonylpyrid-2-yb).4-pipéridinylaminc]-1-(4-
kenzyloxyphénoxy)-2-propanal.

On mélange 1,2 g (0,0054 mole) du produit de l'exemgle 2 (base), 1,4 g (0,005¢
moele) de 4-benzyloxy-1-(2,3-¢poxypropoxy)benzéne dans 50 ml de diméthylsulioxyds
¢t on chauffe 3 70°C pendant 18 heures. On verse dans de l'eau, on extrait § l'acétate
déthyle, on séche, on filire et on évapore le solvant sous pression réduite. On obtient le
composé du tire, P.f. 150-162%C.
9b/ 3-{1-(5-aminocarbonylpyrid-2-yl)-4-pipéridinylamino)- 1-(4-hydroxy
phénoxy}-2-propanul,

On hydrogéne 0,77 g du composé de I'étape précédente & 40 °C & la pression
ambiante dans 30 ml de THF et 30 ml d'éthanol en présence de 0,1 g de Pd/C 2 10%

2FE
225
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ERENE T 2
3*{[E—|5-EI'J‘II:|x}‘(‘aI'I:H'-"Il]"J]Ij'l'|d-3-}I]-4—p|pl§l’idil1}'hnéthr]]s—mho]--l—fﬂ-
bydroxyphénaxy-2-propanal (chborhvdrate).

En oodnari cofeme cephr deng lexemple 9 mois oo owrifisan lr procuis e
Fexemaple 20 fhaze} 50 bies o produit g6 exemple 2, on sheiers je counpuss 21 tite
bawe. On nedpare e chichwdrae i Uside dups soborins
BEMTRArL.. i chiehl e composé du B, BUF, L9590 gide,

it dlofRpdpres La

d-fer b oxycar boryiengiod-1-{prvkd-2-7 - ipacidine. B
L1 opéman? coswee d&crn dins l'exemnis 1 waix en wlssaa: g 2-ammo-pieline

s Yied g Pester dahylque dr Pacide 6-chlorenizotocue oo oblien: le ommnsd 4 iz
[0 1 e
dopurtr-I-{porri- 2- i plypirifine o son chbarodpdimte,

Er opérane cennme déeeil dans Ierempie 2 malz cn eElisant le gt ised de
Feyeriple 2T on ohepd it omiposd Cuvitre. P.E - 27723070
EXEMPLE 2]
HEAryrid-2-yl)-d- pipdridinamino] -1 -yt oy phésoay -2 propansl  ef oo
dichlorbydrate hndrgté

En epémnt codrie dicrt dans ‘eaciiple 9 meis =n wtlisant b= prodw de
Iegemple 23 bost ga Mew du produic de Texarspde 2 o0 de Cétmmol absgly 8 lisu do
gl oxide o doGe Y compost dit tere brse. O prepare: s ehiogudrate b Faide
dust soluticn d'eeide chlohiydique en Bopopael. Oo obtent  composé A i,
PF 137139,
EXEMFPLE2S
(253 1- (S hoxycarbanybayrid-2-yld-plpécid naming]-1-{4-hydroxy-
patnnzyl- Tpropend
25a) (280-H 1 -{S-Hhoxycarbonylpirid- 2-ytd-plpéridimplaming 1[4 benzylavy
phénoxr) -propanl

Oa mélange 0.8 18 {0,003 mode) du prodoit de Tezenple 4 avec 0,83p M,0033
mal) de (353-4-benrylony-i-{2, Heponyproparylbenzine dmy 90 el de Ethamek €t oa
chaffe gy reflux gendant 20 heprs, O, Smpom W solvims. o oo Ssne & 7o
dthylique. O file et on parifie Je Ar de ection par cheomuspraphis o Sy far o
qiélnge ehlopare de métyldnemthang] = 9545,

Om cheient |= compoed du ire. P 0 105-107%C; fap] = -5,1F (& = 1% e
CHC)
256} {25k [ 15 fthoxyearbaaplpyeid. 3y F-d-plpécidingtacimnl- LGl hydreacy
phEnexKy2-prapassl.

Wil HFREEIS T FREINTITN
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Le produia il de Mdlaps prdcitenle oS0 soogls & ene Rydeostatca seion Ja
Eraefdure décrite dans Tememale P be bnor de clarvion est purifie war fiagh-
chrermemsgaphie en deiznn per un flange shlomure de mehylEneméhanal = 45 5. On
uhtient e comaass gis pure, BE. 132-L8T O, dogs = 5 64 (€=17 an CHeOHL.

EXEMPLE 38
b e 1-(h-Erbony cartreny I tic 2 -y T)--pipérldioyiaming |- 1 4 benz plaxy-=
meéLhlselAny l-phénaxy]-2-propsrol.

On mélange 373 p (00024 male) g 4-deazylons 3-méhylsullicyl 12,3
Epnxypropakyibenzese (prépant selom 2 arooddd décri dans UUS 4,306 625 avec (G445
B (D03 meale) G produil e lexsmiple d base Cams dthare] aksely Om chag®e ar
o=, prriadeod 4 hetmee. on sitie g o porifis e g At Saoion par chramatomepe
en fluanr avec gos méiares de OHCly CHpORK, NHAO e en proportdion varigbles
enimm 955 20,2 @t M0 L Ok ciobienn de mdinin A= kaction. Pfo 5 113-130 10
265} 3-[1-{S-£thmyearbanyipyria-2¥bdspipéridinplaanino]- 7. (64 hydeary
métylsubfing])-phenoxy)-2-prmparel ¢ son deklarohydrats dihydrate

G chaaffe le prodof) 3e Téspe grcddonie pandais T e & S55C dars T mlh
de CFCOGH. O £yvapore particlioment L solvane, on ajouee de Ianfan Léthyle et du
Talutng ot ae £vipars emrare be sobvant, O sjoute de Feeu seoaee et 22000 & wo
cxecail 3 lacdppe Cfthyle Lo beut g réaction ot sdebe ot padfié p=r flash-
chrimatoprephic ¢n Aot par us mélmpe de CMACL, CHR0H, NHOHmD: an
propestions variables entre 52 8 whg et 310 0. Cho oheienz = compost it e coamme
boze libro (P-F, ; 95-100°C). On diseouat |e prodyit dena l'acltones ef on ajoute one
selistied de O] ¢ sopropacd, on Al e ao Jove & lasfone, Om obiene 1= produtt du
titma. F.E, s 1T3-175°C.

EXEMPER 27 .
4epert Daungrenrismybonine | -{5-mityipyrid-2-ryipiridine,  *

O chauffe & 1M°C penddamt one soie 203g (0.0101 mole) du piecdidt de la
préparation | aver 35 g (00205 mols) &= 2hroma-Fméthvipyridine o 1,5 ml de
éthytamine dacd 30 mE de dimAthylAuEfeaids, {n sere dans Neauw, & extmit b bon d=
réaction qul et peifE par Aach-chromatographie (omlobéraneidéthdeanstae = [3),
F.LL i 121-123°C,

Santino TS il 2o e ot win: Aichforkydrate bydemté. =

G chadTe o mfies pendsnt 4 Beimed uoe solUGon conicnane b prodice de
Iemempde 77 dars 13 ml de &hyle sefuate e L8 ml de O] en dthits scénite {otirmn
JNL On filtne ot an leve 3 Macdone O cristallise en itopropasal et op abdbem Ie
BEALeaE T frne BEFAL AL

1=
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N-SURSTITUTED CLYCYL}-2- K., is hydrogen or () gpalkyls and
CYANOPYRROTTINNES, o is2ord;

PHARMACEUTICAL COMPOSITIONS
CONTAINING THEM AND THEIR USE 14
INHIBITTNG DIFEFTIDYL PEPTIDASE-TV

TThis applivalion claims the benelil ol Peovisisou] Appli-
calion meraber G0/030,570 fited an Wow, 7, 1994.

FIELD OF THE INVENTION

The pressnt ievention relates 19 the anca of dipepridyl
peplidase-TV (DPP-IVY inhibitian. DPP-TV is 2 sgrine pro-
wease which cleaves M-ermine] dipeplides fram a peptide
chain conlaining, preferally, 2 proline residug in the peoul-
timste prsion, Alihouch the biologicsl ecle of DPP-IV in
mammalian systams has not been enmplately catablizhesd, i1
i believed 10 play an impoclant role in newropeptidc
melabalism, Teeell activalion, sfechmenl of cancer cells 1o
the endothelivm and the ey of HIY into Imophoid cclls.

More vecently, i1 was discevered thar IPP-TY is respon-
sible for inactivating glucagon-like peptide.i (GLE-1).
Mare paniculacly, DPPY cleaves the aminp-terminal His-
Ala dipopiide of GLP-1, geoerating a SLP-1 meaoplor
atagcrist, amd Merelyy shortens the pliysiologica] respunss
to GLP-L, Since the ball-lifi tor DPP-IV cleavage is tmuch
shocrer than the balf-lile for removal of GILP-1 from
circulalion, 3 sipnificant increase i GLP-1 binactivity 5- 1o
10-fold) is anticipated from DPP-IV inhilzition. Since GLP-1
is 2 major slimulalor af punerestic insalio secrelion aod his
ditcet henefiel cffects on plucnse dispazal, DPPR-[V inhi-
[ifiom appears (o represenl e allzaclive approagh for eating
noo-nsulin-dependenl Gialeles mellilus (MDD,

EUMBMARY OF THE (NVENTION

The presenl invenlion provides ogw DPP-TV iohibilors
which are effective in ireating oooditions mediad by DEP-
I More particulacly, the present fesreniion relates 1o certain
N-{mubmtituted  glyovly-2-cvanapyrrolidings which inlibit
DFPF-1V. Tn additian, (he pressol invention provides phac-
racetliva] compusitions wselol in inhibiung TRP-1Y com-
prising a therapeutically effeorive amount of a M-(subsrinied
glyex)-2-evuncpyrrolidine disclosed horein, Moteover, e
present nvenlion proyiles a method of inhibiling DEP-1Y
comprising administering to 1 mammzl in nesd of such
treatment a therzpeutically effective amownd of a
Me{substitmed plycyl]-2-cranopyrrolidine.

DETAILLEY DESCRIFIICH OF THE
INVENTION
vention refuigs to movel M-(substitied

ghu‘:'.}"l}- mss of furmula L
Ie
o .
™ "\/M\ -
W nj ]
wherein R is:.
1} ByR, NICIL.},, - whergin

B ds 4 pyeidined or pyricidingl moiety oplions|ly
wnne- OF nAepEndcaly dlswbsiivted with {C,)
alkvl, {C,_Jalkoy, halogen, wifloaromethyl, cyane
or onitrn; or phenyl oplionally monos o indepen-
dencly disabstitited wilk (€0, Jalky], (07 Jalkoxy ar
ha.lu;b',u,

10

m

an

3k

2p

+5

4]

L

&

G5

by (€4 akyeloalkyl opticnally momosubstilnted in the
Lposiiiom whih (2, Jydroxyaliyl;
¢ RACH,Y, - wilerein eiher
R. is phenyl opliooally mena- or iodependently di- ar
idependently trisubsitured with {C; Julkyl, (C, )
alkoxy, balogen or phenvylibio optionally monosub-
stitmied in the pheoy] ning with hydroxymethyl; or is
(Cyglalkyl: a [3.1.1Tbicy<lic carbocyelic modety
aptionally moeno. of plurisebstinited with (O )
alkyl; a pyridiny] or naphthy] moiety optonally
maere- o independently disubstitured with [, )
alkyl, (O, _alkoxy or balogen: cyelobexene; or ada-
mantyl;, and
nis1to 3 or
I, is phenony opticnally mono- or independently dis-
ubstitured weith (T, Jalkyl, (T, Jalkexy of halopen;
and
ol 2oar 3
) Ry)CHICH )~ wherein ¢ech R, independeatly is
phenyloptionally mona- of independently disubstiinted
wilh [ Jalkyl, (€ Jalloxy or halogen,
) B,{CH.).- wherein K, is 2-oxopyreelidinyl or (C, )
allomy and p is2ad;
iy isapropy? optionally moeoosubstited in 1-position with
o, Il;ll-|j.frlrvc:.mra!j-::.-'l.

phlnsuhiulmul with {Cl_ajaLb;:fE alamantyly or (T, .5)
alkvl optionally mono- or independently plurisnhsti-
tuded wilh hydeaxy, hydroxymethyl or pheoyl oplion-
ally mooce o independently disubstiteied with (C, )
alkwl, (O, Julkoxy or hulogen;

iy Lres Boron or fo avid addition salt foem,

The compounds of {ormula 1 can exist i fee form of in
acid additic sale form, Salt focme may be recovered from
the feee Coroe in known manner aod vice-versa. Acid addition
salis mav c.2. be 1bose of pharmacewiically accsprable
prpanic of ioorganmic acids. Adthoush the proformed acid
addition sahs are the hydrachlorides, salts of
mctbanesnllcniy, sulluric, phosphoric, citeie, lactic and ace-
tic acid mav alsc be wilized,

The componnds of the inveneon may exist in the form of
optically setive dsomers or diastereaisomes and can be
separated and recoversd by conventiaoal technigques, such as
cheom atoeraply,

“Alkyl" und "alkoxy” are efther straight or branched
chain, of which examples of the latler are isopropy] and
tert-bnivl,

R preferably is a), bY or ) 25 defined above. B, proferably
iz a pvidiny] o pyrimidioy] moiety oplicaoally subsitued as
dafined above, R, preferably is hydrogen. R prefecably is
phenyl optiienally substitnied &5 defined above, R, prefar-
ubly s unsubslituled phenyl. R, prelerably is alkoxy as
defined ahove, By preferably is optionally substited alkyl
a5 defined above, m preterably is 2. o peefecably is 1 oc 2,
wepecially 2. p preferably s 2 or 3, especially 3.

Pyridioyl preferubly s pyridin-2-vl; it prefergbly is
unsubstituted or manosubstitled, preferably in S-position,
Pyrimishinyl preferably s pyrmidie-2-yl, W preferably i@
unsilstiowied or monosuleliuied, prefershly in 4-positdon.
Prefemed ss substitucents for pyridingl aod pyrimidinyl are
halogen, oyana and nitro, especially chlorine.

When it is substituced, phenyl preeferably s moncsubesi-
mied; B prelerably s sulstioeed with balopen, prefecably
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chlorine, or merthoxy, It preferably is subsiiuled in 2-, 4-
andsr F-position, especially [n <-posiiom.

(Co apeloalloy] preferably is cyclopentyl or cyclobexyl.
When 1t 15 suhstilated, it peeterably is subsrinted with
bydroxymethyl. (€, Jalkexy preferably is of I or 2 carbon
woms, it especially 15 methaxy. (O Jableosy preferaldy (s of
3 cathon atoms, i especially is isopropaxy. Halepgeo s
Muarioe, ehleeine, bromine or iodine, proferalzly Auorine,
chlarime oy bromwio:, sspevially chlonne. (O, Dalkyl preler
ably iz of 1 16 &, prefersbly Lo 4 or 3 1o 3, sspeally of 2
af 3 enrhon awwes, or melyl (C.2) alkyl preferably is
methy] or erthyl, especially methyl, (€. dhyiroxyalky] prel-
erably & hwlroxymethyl.

A [31 1 ]bieyelic catbocwelic muiely optivally subsc-
twled &8 defined above preferably b5 Bicyelf 3.0 4 rapr-2-3)
optionzlly disubsetivuted in G-position with methyl, or bivyslo
[A.1.1]hept-3-yl spuonally isubstiused with one methy] 6
2-pasitisn and reo methyl groups in Goposition, A [2.2.7]
bivyelic catboeyelic modety aplionally subsliluted as delined
abaowe prelerahly 15 Dicyele] 2.2, 1 hepl=2-51,

Naphlhyl prefessbly is 1-naphthy]l. Cycloheseos prefers
ably 12 evelohex-1-en-1-¥]. Adamanly!l pegteralbly is 1- or
A-adamuniy].

A pymrolidiny] o piperidioy] moiery oplhomally substi-
wied 3% dofited abovg priferalbly i pyrrolfdin-d-vl ar

piperidin-dyl, When If i3 substitited it preferably is 5

Nesubstitued.

A prelerred geewp of compounds of the invemivn is 1he
compulngds of Tecrmula 1 wherein R s R foompuunds Ta),
whezely H' is:

B, MIKCTY, e whicrvin 1,7 35 pymisdingl opticnully mono-
of independenily disubstituied with halogeo,
triflugramethy], eyano or nitro; of wDsubsibued pyri-
I'rlfd:in:,']i

{Careyelonlky] aplicnally monosubstityled (o L-pesition
with (7, Jbwieoscyalioed;

By (CH by where Ry’ s Sy Jalkoxy: ar

By, wherein R, is 2% delined above;
in lres fovm o noacigl wddivien salt Toem.

More prefetved pompounds of the invenlion are lhoss
compiunds of formla I wherein [ is B {compounds 1B),
wherehy B s

R "WH{CII.}.- wherein I, " is pwristinyl mana- or inde-
pendently disubsoiued with balopen, triducramethyl,
CYALG OT milon;

{C....)eyeloalky] monosubstitused in L-posiion with (O,
ubydroxvalkyl;

R TCH ), - wheredn By D6 o deflngsl above; or

s wherein Ry s 2 {2.2.1] or [3.1.1]Mevelic carbocyelic
gy o ionally mang- ar plurisobstiuled wilth {C),
wialkeyl; or sdomantyl;

in free form ar in acid addidon salt form,

Even mure peefecsed cumpounds ol 10e inwention e the
eompatnds of formula T wherein R i B™ {compounds Ie),
whereby R™ =

Ry "NHCIT, - wherein B, s a5 defined abows;

(O gleyeloalkyl monosubaimted in |.posifon with
Brvideoxsmethyl;

R (CIL),- wherein Ity s a5 defined above, or

B." wherein R." is adamaniyl;

i free fopm or in acid addilion sull Foom,

A further group of compounds of the invention iz com-
pounds Ip, whersin R is BT, which is:

2} B/NH(CH.);- wherein B7 i a prreidioyl or pyrime
Fldey ! mesciy opricnllly moo- ar idependenily dis-
ul}slilutcd wilh halogen, triffuaromethyl, eyanc o
LLLkCEay

10

LS

T

35

40

45

3D

55

]

)

4

) (Caqdeveloalkyl opliooelly monosybstineed in
I-prsatinn with (O,  iirdroxyalkyl;

¢} BA{CH. )}, wherein B is phenyl oplionally mona- ar
indeprendently di- or independentdy trisubstittad with
halegen oo (2, Jalkoxy;

d) (Rl HCH), - wherein each By independently 1s
phenyl oplionally monosubstituted with hulowen or
(G bty

&) ROCH - wheeein R, i5 3% defined dhaye, or

£y isopropyl oplionally monosubstitnted in Lposition wilh
(€ aibydroxyvalky];

in free {tom e in pharmaceutically acceptable acid addition
sall borrm.
A Tlerther proup of compounds ol the fnvention is com.
pounds 15, wherein K is B, which is:
a) BBy 5CH,),,- wherein R, iy pyeiding]l optionally
mana- pf independently disubstituted with chlosne,
trifluoTomethy], cyana oo niteo; pyeimidinyl optionally
menosubstitnied with chlarine o tifluoromethyl; re
pheoyl; B, ° is hydrogen or methyl, emd ms is 20e3;
by {4y yJeyelnalkyl oplivoally meooosybsiituied in
1-pasitipn with hydecayerhyl,
£) Ba{CH,),,,- wherin either
IL.F 3% phenyl optionally mono- ot independently di- or
mdependenlly friswhstiled wilh halogen, alkoxy of
1 ar 2 gurhon sloms or pheayllic moncsubstiuled
in the pheoyl fing with hydroxymetbyl; (C,_dalkyl;
6.6-dimethvlbicyela[3.1.1]hept-2-%1; pyridiny);
naphthyl, cyclohexens; of adamaniyl, and

s s 1o % or

Ry is phenoxy; end ns is 2;

d} (3.3-dipbenylipropyl;

«) BVCH) wherein R, 15 Z-oxopyreolidin-1 -yl or
is0pronoxy and ps isdard;

£) sopropyl eptionally mongsubstiiuled in L-positon with
hrdraxymelhyl;

g} B wherein R.* s indanyl; 4 pyreolidioyl or piperidi-
oyl moicly optienally M-substibnied -with beneyl;
bicyelo[ 2.2, 1 Thept-2-y]; 2,6, Gtrimethyllicyclo-[3.1.1]
hept-3-y[; adamunty]; or (O, pdalkyll oplicnally mena-
ar independently disubstituted with bydroxy,
hydroxymethyl oc phenyl,

in feee loem cr in acid addition sult [omm.

The compounds of the invenlion mey be prepared by &
process which comprises <oupling a reactive
{Z-vyunopyeraliding)carbooylmethylene compaund with an
upprepriale subsiiluted amine;, more panicylarly, for the
preparshion of Lhe compounds of Bormuls | it comprises
reacting a campauand of formulz 1

whercin X is a reactive geoup,
willl 2 compownld of farmuola 11T

ool recovering the rosubianl compeund of formuls 1in free
form or Ir aeied wklition salt foom,

%0
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X preferably iy w halogen soch as bromine, chloring or
ioline,

The process of the inventisn may be effecled in conven-
tiomal oranter,

The eompannd of tarmmulg [0 is preferably reacted with at
least 3 eguivalents of & prmary amine of loemula 10 The
reachon s convenienily conducled in the presence of an
iner. crganic selvent, peeferably a cyvelic ether such as
teieabydeofiran, The tempseaiuee preferably is of frong about
07 10 about 33% O, preferably betwesn about 0 and about
5%

The wonpoueneds al e invention may be selaled o the
reaclion mixlere wol pazified in convenional manner, v
by chromateaeaphy.

The slacting malecials may also be propared in vonyven-
tonal mannet.

The campounds of farmula 1 may ¢z, e prepancd by e
following two-slep reaction scheme:

HTEF 1
0
"‘“lLﬂ:H X I[
—x T Iy
BLy, DMAF
[

SIElM2
ﬁ —j\ TEAA

xvck‘ N': . ‘: Nl e laese 2 eg} i

L

Srep 1 involves the reaction of the pyrolidine of formmla
1V with a slight malar exeess of 4 haleagetyihalide such as
bromoivetyleromide o1 chlotoacerylehloride and triethy-
lamice and 4 catalvtic smount of dimethylaminopyridine
(DAY The reagtion cenveniend(y 5 copducted M the
presence ol an ineel, organic solvent, preferably 2
chlorinaed, aliphatie hydrocazben sech a3 methylens
whionide, a1 a wmperature of from abaur OF 40 abour 257 C,
preferably a1 @ lemperatuee betaveen ahowt 0° and abour 15°

Step 2 concems the dehydeation of the compound of
Tormmla ¥, preparcs in Step 1, wilh o leust 2 cequivalents ol
triflugroacetic anbydride {TEAMA). The dehydralivn prafer-
ably is conducted ia the presence of an inett, crpatic solvent
such as retrabydesbara or 2 ehlorinated, aliphatic hydmocar
[ such as methylene chloride, 23 temperuture of fom
ahoul 0° 1o wbanl 25* C peelenably al o emperature
etween about 0F and about [5* O

Imsofar as ils poepacdlion s oo particulacky desciibed
herein, & vompound used a5 statting material is koown or
may be prepared feom Known compounds in Knawea maonet
ar analagonsly 1o kaesn mcthads ar analognusty i maethods
deworilied i tlhe Exacprles.

For cxample, the primary amine compownds of fogmnla
I are known end may be prepared by proceducss doecu-
menled io the literature. More particulacly,: a)
L-hydroxymethele yelopenrylanting can be prepared By the
redustion of Lamino-1-cyslopentane carboxylic acid wilh
Tithium aluminum hyeride as set Iarth below:

&3

1]

[H]

o

OO0 Ha

|t}\'.j.

The recduetion is condusded in the presence of an ineo,
organic solveat, preferably a cyelic sther such as
trehydeafuran, ol the reflux femperatuee of the solvenl for
1 perivd of belwesn 14 and 24 hours, (B) Z-[{5-
chlarapyridin-2-ylumine Jethylasine can be prepared by
reflusiegr a maxtuee of 2,5.dichloropyriding with sthylsne-
diamine in &n oil bath for a pecicd of hetween & and 12
hewrs, (o3 Similady, 2-[(5-trillworomethylpyeidin-2-y1)
emineethylaming cun be prepared by relluxiog & mixtues of
2-chlaro-5-rrifivoromettiyl pyriding with cthylenediamins in
an oil bath for & period of betveeen 6 and 12 hawrs. (d)
2 S-cyanopyridin-2—yljamino]-cthylamine can be prepared
by stirring 1 mixiuee of 2-chloropyridine-S-carhonitrile and
ethylenediamine at a tomperaters berween 20° and 30° C,
for a period of between 4 and 6 hours. (5] Z{{(pyrimidin-2-
Yhaminelethylaming can Ie poopared by 2dding ethylene-
disrmine 40 ise-bath cooled 2-chtoropyrimiding and allowing
The mixture to reack st 3 wmpsratuce between H0° and 30° .,
lor & peried of between 12 and 20 hoors. () 1-sinino-1-
eyclohexansmeihangl can be prepared by lhe reduction of
L-aminw-1=cyelobevane carboxylic acid with lithivm alumi-
e hydride. The redection is conducted in the presenee of
An incr, oreAnie solvent, prelsrebly o cyclic ether such as
tetiahysdrafuran, at the reluy temperaluce of the salvent For
4 period of between 14 and 24 howrs. (g) 2(3-
aminopeopylaminod-F-cyanopyriding can he prepared by
meiuxing a mixiuee of 2 9-dichlaropyrdine with 1,3 propyl
Aiarnine in 2o ofl huth for o perod of belween 6wl 12
haurs. Allernatively, the above cxamples (2) theough () may
be carmied out at ronm temperabce.

‘Ihe ipstant inveniion alse includes phammacentieal sam-
pesitions useful in iphibiting DPEP-IV eomprising 3 pharmoa-
ceutieally accepiable corvier ar diluent and a therapeutically
eltective amaunl of a eompouned of foronla 1, or a phar-
macsutically acecplable acid addition sall thensofl.

In stidl anether embodioent, the instant invention pro-
indes a muethod of inkibitiog DPFP-IV comprising adminis-
tesing 10 & mrammal in need of such Ieatment & therapeutin
cally effective amaunl of & eompound of formuls [ or o
phurmaceunically asceptable acid addition salt thereof,

In a farther embadiment, the instant inveation provides a
method of treating conditions medirted by DPP-TV inhibi-
tion cemprising admindstering Lo a mammal in need of such
trealmenl a therapeutically effective amount of & compound
of formula b above, or a pharmaceutically aceeptable acid
addition salt thereof.

A imddivcated aboye, all of the compounds of foonula 1,
and their coveesponding phacmacentically accoptable acid
addition salis, arc usetul ininhibiting DPP-1V. The ghilivy of
the compounds of fammule I, and their comesponding phics
nracewlically acceptable acid addition salts, to inhibir DPP-
IV may be demonstrated emplaying the Cace-2 DEP-[V
aAsgay wiich mezsures the abnlioy of dest oadtpousds o
inhibic GEP-IV aclivity from humen colonic cercinome cell
exiracts. The human colonic carcinoma cell line Caen-2 wis
abtuined [rem the Amearican Type Culture Collection (ATCC
HTE 7). Differemiiation of the eolls to induce DPP-1V
cxpession was accomplished as described by Reisher, ol al.
in #n arficle emtilled “Iocerased expression of . . . ntestinal

LifnIH,
—_—
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cell tine Caco-2" im Proc MNatl, Acad. Sci, %ol 9%, pes,
STFI-570L (1993, Coll exeact is prepared from cells solu-
bilized Ly 10 mM Tris-HC, 0,15 B NaCl, 004 tiw
gpralinin, (.39% nonidet-F40, pil 8.0, which 15 centrfuped st
35,060 g for M0min, at 47 €2, 10 remeve ool debris. The assay
5 vonducted by adding 20 g selubilized Caco-2 protein,
diluted 10 a finak volume of 125 pi in assay butter (25 mM
Trig=ITCL pI1 T4, 140 mM MNaCl, 10 mM KCL, 195 bovine
geram albumin} 1o micretiter plare welis. The reaclion is
initiated by addinn 25 ol af 1 mbd subsirae (1T-Alanine-
Proling-pMNA; pMA s p-nitroapiline), The reaclion (s un at
room temperatuee far 1 minutes afer which time a 19 al
volume of 25% glacial acelic acid s added o stop the
reaclion. Test compounds are typically added sx 30 ul
additions wnd the assay buffer wolume is reduced 10 25 0l A
stindard curve ol {tee p-pitroaniling s eenerated using
=500 1t solutions of free pNA o assay buffor The ewcve
genetaled is linear aod s wsed for intamnletion of subsirate
consurnprlion (eatalytic aciiviry in amoles subsicute cheaved)
). The endpoint is determined by messusing absorthance
ul 205 nm in & Molecular Devices UV Maux microlice plate
reader. The pofeacy of fhe lest componods as DPP-EY
inhtbilgrs, expressed as IC-,,, s caletilated (mom S-point,
doxe-Tesponse cuTves USing 4 d-parmncier logistic function.

The following 16,8 were oblained:

Coumae:mil Chea-3 [PEEP-IV {33
L, ] it
Ex. 2 176
T, & 22
Ex, 4 140
B, ¥ il
Tx. & b
Ex. TA 145
Fa. B 3
Lz T 175
Fx. 28 Ll
Fax. ¥ G
By Az 205
Fx. 1N 4
Ex 1l 15
[ ] EZ
s E 254
bx. 11 I
Fx. 12 e
Ex 13 110
Fx. 1% L50
[, 16 130
N L
Tix. 14 oo
Ex. 14 1z
Fx. 30 Qo
Ed. 21 00
Fx. 22 15
Lx. 13 hin
Fx. 4 i
Ex 35_ L
Ly 26 17
Ex 27 ]
Fy. 27 s
bix, 20 g
| Ba0
Ex. il aa0
Ex, 32 150
oy Rl
bx, 54 A7
Ex. 35 130
Ex. i 1a0
lix. 37 el
Ex. M L]
Fw. 20 ]
[P )] oy
Ty. 4] 140

th

110

a5

N

45

in

8
-contimed
{Ceempound Caro-3 DPE-[Y {aM)
Tx, 42 sy
Dx, 43 R
Tx. J5h 0
Ex, + 150
Fua, 7 1
Lz 4 35
Fx. 49 12
Fx. 50 23
Ex. 5l 250
L. 32 0
L. 33 60
Ex. 54 240
Ex. 55 2.l
Ex %5 a0
Ex. 57 4T
B 53 1]
Fx. 50 ™o
Cu, a0
Cx, 41 i)
Ex, 4% m
Ex, 43 ag
Ex. 4d 220
Fx. 53 &0
Lx, ok 43

The allity of the compounds of formule T, and their
corresponding phamacewically acceprable acid eddilion
galie, Lo inhibil DPP-TV may also be demonstraled by
measieimg the wlecls of tesl compounds oo DPP-1V activity
in human and rat plesma cmploving a madifed version of
the assay described by Kubora, e al. in an arlicle entitled
“Tnvglvement of dipeptidyvlpeptidase [V o an in wviva
mmuee mspopgy 0 Cling Exp. Imoounol, Vol 8%, pgs.
192-157 {1992), Bricly, five &l of plasma are added 1o
é-wll Bat-battam micletiter plates (Faleon), [ollowed by
(he; adldlitioa of 5 ul of B0 mM Mg CL; in ineubation buler (25
mb HEPES, 140 mM MaCl, 1% RIA-grade BSA, pi 7.4,
After 4 5 min. inrbation 2t room termperatre, the reaction
is initiated by the additicn of 10 ;1 of incubatlion Buffer
confaining 0.1 oM substrate (H-Glycine-Proling -AMC;
AMC is T-smina4-methyleoumaring. The nlaes aps aovacsd
with aluminem Foil (or kept in the dark) and incubated ar
racen lemperatyye for 20 min. After the 20 min. eaction,
Aucrescenee is measured using 4 CyioFluor 2350 fuodim-
crpr (Exeiration 380 nm Emission 460 nm; scnsitivity settiong
4}, ‘Lt compounds are typically added as 2 pl additions axl
1he assay ufer volume s redwced i 13 gl A flucresccnce -
cuocentration eurve of free AMC (s seneruled using O-30
MM solutions of AMC jn essgy buffer, The eurve peneroed
is linear and is used Br interpalaticn of subsirate consump.
tien (catzlyiic activity ip nmales substrate cleaved,min), As
with the previaus assay, ihe potency of the lesl eompounds
a3 PPV inbibitors, expressed as [C, is calenlated feom
Hepesiit, closg-responss curves using & 4 paramelsr logistic
Tunstion.

The following [Css were obtained:

Tyl humann plases DEE-F (b e9: plescis DEP-1¥ (ohi)
Fx. 3 e s
Ex, 2 7 ]
Fu. & all 23
Lx 5 7 L&
Ex £ 22 r)
Fa & 1% 1
Ex. 10 £ 149
Ex. 12 5 ]
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seanrlinuerd

Compayind hwman aiaend DFE-IV Sndd} ol plasmn DERIY [nM)
B, 1= LH 24
Ex, 15 Ta a3
Fx, 14 17 Ln]
Ex. 17 il SlZo,
Ex. 18 2 sl
Ex. 19 Hiul 50
bx, SU | 150
Ex. 21 A o 4]
BEw, 22 Eul L]
Ex, 23 4 A
Fx, 34 12 1%
Ex. 25 14 14
B, 26 24 k]
Ex. 27 PRl 150
bx, 28 Bl L]
Ex, 29 23 S
b, 50 L e
Fx. X1 Bl 100
Mx. 32 LE 130
EmgE = 1
Ex. 34 77 141
Ex. 35 1] A%
Ex, Gt Bl 2
Fx, 37 waa 150
Lx, 58 ES 21
Ex, 5¥ 20 A
Ex. 4N 4] kY]
Bx. 41 340 5
[, o 14 L3
Ex, =3 11d 13
e T -
Mx. 4% L kL)
Ex, 2t =40 o
Ex. 7 21 5
Cx. 42 El) ko
Fx. 48 L] 4
Ex. 50 1] L
Ex. 23 140 15
I3, B2 20 [
Ex, 52 450 aiy;
Ex, &4 40 -]
Fx, 5% 140 )
Ex. 5u L4y 105
Gx. 57 43N 180
Lx. 52 | 1)
I'x, T 240 13
Tx, a2 250 110
Ex, 1 240 -]
Tx. &2 190 10
Tx, &2 aa u
Tox. &4 1+l =]
T, 65 o 40
Ex &b LAl 4

In vigw of their aliliny 1 iobibie YPP-TV, the componnds
of formula [oand theic corresponding planmasenrically
aveeptable scid additon salls, are wselul in treating condi-
tans mediated hy DPP-IV inhihidor. Based oo the above
zmd findings in the Hersvee, i §s expected that the cam-
pounds disclosed herein are usetul in the reamem of
condilicns stch ws uon-insulin-dependent diabetos mellitus,
arthritis, obesity, allograle wensplaolaiion, and caleltonin-
oaleoporosis. Moee specifivally, for sexample, 1 compounds
of formuly T, and their vomespanding pharmacenticatly
poceptable acjd addition salls, tmprove cadly insalin
responge o an wrel glocose challengs and, thecetore, ave
useful in teeating non-insalin-dependent disberes mellitus.
I'he ability of ths compounds of formula 1, and their
curespandding pharmaceyulically acceprable acid addilion
salls, 1o mpreve sacly insulion respanse by snooc] glieese
challenpe may be messured in insulin msislant rals aooomnl-
ing Lo the following mathoe:

Male Spraguc-lFawley rats that bad been Ted g high Fat
(it (gturated Fal=5 T8 oalurisc) for 2—3 weeks were [asted

10

0

3b

A

a0

R

&

15

10

for appeoximately 2 hours on the day of lesting, divided wto
groups of 8-10, and dosed crally with 10 pmolke of the test
compounds it CMC, An oral glucose boles of lglg was
administered 30 minutes aftet the test campound dirtory
e tbe stomach of the tesl animals. Elood samples,
vhtained at various timepoints from chronic jugular vein
catheters were analyvzed for plasing glucose and immunore-
active insulin (IIH} concentrations, and plasma DEP-1Y
aclivity, Plasma imsulin fevels were wssayed by a doubls
anlibody radioloamusoassay (RLAY methad wsing o speeilic
anti-rat ingulin antibody fram Lineo Ressarch (5t Louis,
tdo.), The RLA hus a lower Limit of detection of 0.5 gUrml
with inlts- snd imler-usssy variations of less than 5%, Data
are cxpressed as o joerease of the mean of the cunirol
animals, Upon oral adoinisirarion, each of the compounds
tested amplified the early instlin response which led 1o an
impravement in glucose tolersncs in the Insulin resistant test
annnals, The follawing regults were nblained:

Toreenwe of mudin Tespemes
Compacnd ol 10 wamelikg
Ex. 1 1%
Ex. 3 25
Ex. § 1A%
Fx. 3 1%
Ex. 12 595

The precise dosags of the compounds of formula [, and
their comesponding phammaceutically acceplable seid addi-
tion salts, te be employed for eating canditions mediated
Ly OPP-IV inhibilion depends upon several factars, inglud-
ing the host, the natre and the severity of 1be condilion
being Lealed, the mode of administration aod the particular
vompaund emplayed. Bowevet, in general, eonditions medi-
atel by IPP-[V iohibition are cHectively lreated when a
compound of [urmola T, ar & cerresponding phammacenti-
cally aceeprable acid sddivion $alt, is administered enterally,
8., orally, or parcmierally, ¢.g. intrawenously, preterably
arully, al a dailly dosage of (0.0KE2—3, preferably 0.02-2.5
mgikg body weipht or, for mest lacger primales, o daily
dosape of 0.1-250, preferably 1-100 mp. A typical oral
dagage unit ix 0.01-0.75 mg/kg, one to three times 2 day,

Usually, a small dose is adrvinistersd initisfly and the
dasage is gradually inereased until the optimal dosage for
the bost weder treatment is deteranined. The upper limit of
dosags &tk npoeed by 2ide vieets anid can e determined
by irial for the bost being ieated.

The vompounds af formula I, el their cocresponding
phammacewically accoptable acid addition salts, moy be
combined wilh one or more pharmaceutically accepiable
carriers and, oprionally, ong OF mere other convenlional
phasmacettical adjuvants and administered eoterslly, e.g.,
prallv, in the formn of cbles, capsubes, caplets, ew. or
parenierally, .g., intravenously, in the form of sterile inject-
able solutions o suspensions The énteral and parenteral
compositions may be prepared by conventional means,

The vompounds of farmula 1, and their corresponding
pharmacsutically acccprabe fvid addition salls, may he
farmulated imia enteral and parenicral phannaceutical com-
posilions contaiping an amount 9 1he active sulslance bal
is effective far tecating coodilivns mediated by GPP-TV
inhikitien, such compesitions in unil dosage form and such
COMMECLonS camprising u pharmaceulically acceptable cat-
Tet,

The eomponnds of tormula 1 (including those of cach of
he subscopes thereol aod each of the cxamples) may be
sdmipistered in enaolivmedeally pure form o0, ee 2985,
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Using lhe pocedures descriled i the above examples,
and’ar with minor rmodilicalions therele a5 noted below, the
follewing additional vampounds were preparce:

EXAMPLE 16

Pvrrolidine, L{[2-(4-ethoxyphenyljethy| Juminalacetyl-2-
cyana- {5)- monolyd ochlonde

ET HM
2
i I
[\
hi

used as ihe pouioe puclecphile, The tile camponnd was a
white solid, Melting pointe182°=164* C, **C NMR (ppm)=
1214

. 4-BEibkoxyphencthylaming {eommarcially availulle] was

EXAMPLE 17 §

- Pyralidine, 1-[{1-phenylmethyl 3.pyrrolidingt)
W amaring |acetyl-2-cyann- (S R] -dilvd rochloeide

0O

ke 2

{ M~ )-1-Benzyl-3-zmifiopymoliding {commerciully
available} was used as the amine micleophile. The tile
compound was an aff white solid. Msling point=l75°
£2-177° €. 130 NMR (ppm)=121.5,

EXAMPLE 14

. Pyrrolidine, 1T 2-{4-methoeyphenyllethyl Jaming]
acetyl-2-eyano- (5 monchydeschlorde

\OU

4-Methuxyphenethylamine {(comemetcially availabte] was
nsed az 1he amuine owcleophile. The tile compound wWas a
white saliel. Meling poin=183° C=187* C. *3C NMWR
{ppm)=121.4,

O

EXARMNE 19

Fyrrolidine, 1-[[2-(3-meiboxsphenyliethyl Jamio Jacet vl-
Zapwandas 5, monchydeoehlonds

10

an

45

s

L5

18

3-Methoxyphensthylamioe (commercially available) was
used as the amine mrcleophile. The title compound was a
light yellow solid. Melting paint=]172® C-174% €130 NMR
fppm)=11%.25,

EXAMPLE 20

Pyrroliding, 1-[[(1-naphthalenylomettyllamina]
acelyl-2-cyano {S)-,monchydrpehlorides

[ Iil EIC1
)'\/N'
|

l.Kaphihalepemerhyloening [commersially available)
was used 15 the amine nucleophils. The ritle compound was
2 light yellow solid. Mehing peim—130* C-135% C. 3¢
MR (pproj=119.25.

EXAMPLE 21

Pyrmlidine, 1-[{3-phenylpropyamiooJacetyl-2-
cyangs f5)-monobydroehlarids

JSaay

3-Flwayl-1-peopylamine {commercially availabls) was
wsed as the smine ouclecphile, The file compornd was an
ofiowmne Tully solid. Y30 MR (ppr)=119.28.
ENXAMPLE 22

Pymalidine, 1-[[3-[(phenyl){mecthylaminelpropyl]
aminolacetyl-2-cyana-, (5} dibydrochloride

L
O

M 3-Aminopropylp-Manetbyluniling  {commersialiy
available) was used as the amine oueleophile. The tille
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compound was a white solid, Melllng poinl=9G7 C—08% . CXAMPLE 26
{foama). **C NMR (ppem)-121.6.

Pyeeclidine, 1{{2425-dmethoxyphenyfiethyl]
EXAMPLE 23 5 amine Jacelyl-2-cyane- (5 - monohydroch loride

v
Pyrrolidine, 1-[2-[f3,4-dimelboxyphenyleihyl] Het
amino]aceryl-Z-ey and - 5)-,monc hydrochlorids /L/?
- o—
1 w

r
T 1
/ﬁ\-/h- O ¢
1
15

O 2.5-Dinethoxyphenethylsmine (commercially wvailuble)
was Lsed a3 the amine nucleophile. The title commpoond was
4 white Hully solid. Melung point=65" C-67° . 3%
NR{ppm)=119.25.

L4-Dimsthoxyphenethylamioe {commercially available)y 20
. o oused, 2m the aming aacieopinile. Ui Titls eompoumd was
v while solid. Melting poinl=170% C.-172° C. 170 NME CXAMPLE 27
(ppm=l21.5,
23 Pyrroliding, L[[2-(1-cyclohexen-L-yllelbyl]aming]
EXAMPLE 24 acelyl-2-oyeno- {5 monobydeochloride
- | ) -FIC]
Pyreolidine, 1<{acyclabeplylaminolaceryl2-eyana., 1 H
{5} monalydrocehleride 1 /D\/J\
) " \/\O
% H

" s
2-{1-Cyeclohexenyl) cthylamiee {(commencially availables)

was need as the amioe nuclepphile, The title componnd was
ap off-white fuffy salid. Meling point=162° C.=164% C, 13C
40 NMIR (ppm)=119.27,
Cyelubepiylamine {commereially availalle) was vsed as
the amine nucleophile, The tifle wompound was o while

solid. Melting poim=6&® €~70° C.1*%C NMR (ppmi=L21 4. EXAMPLE 28
4 \
. W a5 Pyeeclidine, 1{evelohesvlaminalacelyl-2<yann-,
b rons. (%)= monoh ydeechloride
Pwrolidice, L-[[(660-dimetbylbicvelo[3.1.1 heps-2- K, el
ylimethy Jsminejace tyl-2-eyana-[ 15 1@, 2a(s ), 50 u 'lf

Sa]]-(%)-,manabydrochloride )J\/n;
K
x
&) 1 Al
J\/ |__' #
3 ' h‘"”i :
E. Cyclohexylamine (commeccially svailable) was wsed as

,,‘9-1{"\ the amine nueleophils. ‘The tille compound waes a while
B0 Mufly solid. Melting point=182" C—-184% ¢, 13C NMER
{(ppm)=119.25,
{(-»-Cis-myrlanylamine {eommercially available) was w*

used as the amine muglenphile. The lirle compound was 3 a5
\\;h'llc solid. Melling pomi=?5" C-279° O decompased, Pyrroliding, L-[(bicvelo[23.1]hept-2.y])aminn Jacelyl-2-
' NMER (ppmi=il® 17 cyann-[ 15f 1,24 5* ), 3 0] [-{ 5 monchyd rochloride
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(£)-Lxo-2-aminanccbornane feommersially available) 4
wis ke 85 the amine oucleophils, The title compound was

6,011,155

22
EMAMPLEG

Pyrealidioe, L -[{2,b8-trimethylbicyclo] 3.1.1Thept-3-v1)
aminolaceryl-Zeeyano-, {SH15 [La,28,3a(5%) 5a]]-
motsh pilvachlonde

™~

[ B

o
2@
A—i
—n|

a while solid. Melting point=98° C—100° C. -3C NMR

{ppmi=118.236,
EXAMPLE 30

Pyrmlidine, 1-{[2+(2pyridinylethylaminoJucetyt-2- {LR,2R.3R,558)-(-)-Isopipocampheylamine

ayand-, (5 dilndescklonide.

D

feommerelully availabic) was used as the amine nuclcophiie.
The lile eompound was 2 while salid, Melting potnr=F2°
an C—84° €70 NMR {ppm)=121.5.

EXAMPLE 34

Pyrraliding, 1-[[[1-hrdroxymetbyDpropyi]aming]
acelyl-Z-cyina{5%,5)

2-(2-Aminocthel) pyricling (eomemercially availabled was

umed a5 the amice oucleaphile, The Lile comtpound was a Y’ o "

white solid. Meliing poinl=25% £.-977 ©, 132 MR (ppmd= 10 |

121.5, )J\/
K

CXAMPLL 31

Pyreoliding, 1401 2-phenylaminaethy] Jamiou]acetyl-

ooy nos [ 5)-d ibvd rochineide

[

F—in

(5)-{+)-2-Aming-1-butancl (commercially available) was
wsed as the aming neclecphile, The 1ite componod was wsed

et b [
A
JJ\/ 3 st ww un pff-white solid. Meling point=80° C-R2° C, 1C
P R
H

EXAMPLE 25
45
M-phenylethylecediaming {eommercially available) was

uscﬂ As the aminﬂ_uuclcqphjlc, The title compound was a Pyrraliding, 1-[[[2-[(2-kydroxvmethyliphenyJthia]
while solid. Melting pointw124® C-126° C. "*C NMR phenylmethyl]amina Jacetyl-2-cyano- (S},
(pomyml2bd. T onodroctiots

.

EXAMPLE 32 i -

Cyann-{ 5 - manolvdroch Lo de

B! el

N N\/\ﬁ

w
Pyrealidine, 1:[{3.3-dimethy htylamine jucctyi-2. T\/Q
- K
o 5
| /u,\/ﬂ E/@

.|

3. 3-Dimetpylbulitamine (commercially availabled was 2-(2-(Amincmelbyl) phenylihia) benzyl aleohol
usedl a8 ibe emine oneleophile. The tde compound was a 68 {eomenergially available) was used 35 ihe aming nucleophile,
while solid, Meling point=]16d° Celdh™ O
(ppmi=121.3,

B NME The title compaund was 4 vellow salid. Melting point=fis®
C—67% . BC NMRE {ppmi=121 4.
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EXAMPLE 42

Prrrolidiene, 1-[[2-(2-uargphe aylislhy] faoino]
goefvle2-vvang- (5]~ monghydsochlorite

dbluorophencthylaming (comrnercially available) was
uged as the amnime qucleophile, The (il eompound was 4
wehtite [Ty soliel. Mulling paint=160° ©~162° O " NMR
(ppoi)=122.70).

LEXAMDILLE 43

Pyrealidine, 1-fayelopropylaming feectyis2-cyano- [5)-,
metilrochlaride

[l
""/”\/T;:.-.W

]

Cvelopropylamine frommercially available) wis wsed 2
the antine nucleopiile, The ttle compound was an aff-alhile
solil, Melling poim=170° C.A172% O 20 NMR (ppn)=
L2102,

Byerolidine, 1-003 45 & animethvibieeelal 3.0 1 epa-2-
¥lhaminnjaceryl2-cyano-[ L] 1o, 200, 3H05 ™), 5] ]
manahydeochloride

(L5.25,3% 510 +) -Isopinucam pheybamine (eomome cially
available] was nsed as the amine nucleopbids. The e
eompotiud was g white sobicl, Meking point=i4® {780 C.
*AC NME (ppm)=1214,

26
EXAMPLE, 43

Pemroliding, L-[{2-phenexylethy]]aming Jacety)-2-

5 wyano- £ 34)- maonolydeochloride
"
3
10 Nj\/ WD/O
1l

2-Phenogycibiy laming (commercjally aveilable) was wed
wi 1he wmine pucleophile. The il compound was 4 sicky
galden solid. **C NMER (ppm)=121.7.

0
EXAMPLE 44
Pyrealidine, |[2-[{3,3-dimethoxyphenyliethy
s Lminejacelyl-2-eyane - 3~ monchydrochloride
N |
a I B
! /lk/ |
k.
N
Hl

T

an  AS-Dimethexyphenethylamine (commercially availabla)
was tsed as the amioe nogleophile. The tille compound was
awhite flufly salid, Melling poini=T4" .75 C. 170 NMR
(ppm)=121.54,

EXAMPLL 47

ryeenlidine, Lo[£1-edwmantylaminolacei-1-cyanm-,

s (5)- monohydrschlonde
Hl
"
1
A
s N
=
Gl

l-Adamantznamine {commersially available} was wsed 28

s the amine mueleophile, The litle compoend was 2 white

solid. Melling poinl=24d® C-242° C, 'C NAMER {ppm]=
121.80.
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seguido por hidrato de hidroxide de litio (103.6 g, 2.46 moles} a
temperatura ambienfe. La solucién resultante se agild duranie 23
horas (nota; a través de TLC, |la reaccidon aparacid realizada después
de 5 horas) en ese tiempo, ! volumen de dicxano s& remavid al
vaclo. El material residual se disolvio en H;O a_diciﬂnal y despues se
agreg0d carbdn. Después de agitar durante 15 minuios, !a solucidon se
filtr6 a través de un Jecho de Celite. Ei filtrado se hizo sdlido
agregando NaCi hasta que no se disolvid méas. Después se enfrid en
un baflo de agua de hielg v se acidifice con HCI congentrade a un pH
de 3, mientras mantenia |a temperatura de solucldén entre 5-10°C. El
producto comenzo a precipitarse a un pH de 4 y después llegando a
un pH de 3 el sdildec canela se recogid a través de filtracion al vacio,
Después de bombear hajo alte vacio durante |la noche, sl salido se
disolvio en 1.5 litros de CH3;CN y s2 secé sobre MgS50,. La remocian
del sclvente al vacid y el secado bajo afio vacio produjeron 82.7 g
{0.40 moies, rendimiento del 81%) del compuesto como un sdlido
canela.
"H NMR (de-DMSO) 400 MHz § 12.5 (s(br), 1H), 5.22 {d{br}, 1H, 1=54
Hz), 4.25(m, 1H), 3.60-3.43 (m, 2H)., 2.45 {m, 1H), 2.20 (m, tH},
1.33 {(m, 9H) ppm.
E. (28, 48)-2.(amindcarbonii}-4-fluoro-t-plrralidincarboxdiate- dg
taFubutilo

& un matraz de 2 |litros, de 3 cuellos equipada con up agitados

fmpulsado por aire se le agregé el compueste D (92.7 g, 0.40 moles},

P24

7\
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residual  se purlficé a través de cromatografia de columna
(CHCl:/MeQH  {15:1)}) produciendo 560 mg (2.45 mmoles,
rendimiento del 56%) de un compuesto B como un sélido blanco.,

'"H NMR {ds-DMSO) 400 MHz & 7.58 (s(br), 1H), 7.15 (s(br), 1H,
rotamero}, 7.0 {s{br), 1H, rotadmere), 4.51 (d, 1H, J=8.7 Hgz,
rotamera), 4.46 (d, 1H, J=8.8 Hz, rotdmero), 3.76-3.64 (m, 2H), 3.02
{m, 1H), 2.28 fm, 1H), 1.39 {58, 3H, rotdmero}, 1.37 (s, 6H, rotamero}

PRm.

C. {23)-25(an
ter-butllc

A Una smiuci@n de 10 mi de CH,Cl: conteniendo e} compuesto B
{423 mg, 1.85 mmoles} enfriada a —-70°C se agregd DAST (889 mg,
5.50 mmoles). La solucién resultante se agité a —70°C durante 30
minuttos vy despuéds a temperatura ambiente dyranie 2 horas. La
reacciéh se extinguid con NaHCO:; vy los productos orginicos -se
exlrajeron con CH;Cl;. Después de secar sobre MgS50., el sdlido
amarillo residual se purificé a través de cromatografia de columna
{(CH:Cl:iMeOH (15:1)) produciendo 211 mg (0.84 mmoles, 46% de
rendimiento) del compuesto C.
"H NMR (d,-MeOH) 400 MHz & 4.38 (m, 1H), 3.84-3.75 (m, 2H). 2.76

(m, 1H), 2.41 (m, 1H}, 1.44 (s{br), SH)} ppm.

D. {23)-2-cianco-4,4-difluoro-1-pirrolidincarboxilato de ter-buiilo

A una solucién de 20 ml de piridina conteniendo el compuesto
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Via Nacional
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No. Sol. Internacional PCT/HUO3/0Q017

Fecha de Presentacién Internal, 04-03-2003

{Zomo resultado del examen de fondo, realizado con fundamento en el articulo 45 de
ia Decision 485 de ia Comisién de la Comunidad Andina, se le comunica;
1. Documentos astudiados

1.1, Descripeion: Folios §3-147 v 1561-183 como se radicd inicialmentes.
1.2 Reivindicacinnes: Folics 148-180 como se radicd inicialmente.
a3

Folio 250-256 como se radice el 11-08-20086,

1 Pricridad: Folic 1 HU, P0200849, 06-03-2002

2. Objeto de la invencién

Titulo de [a solicitud: N-AMINOACETIL-PIRROLICINA-2-CARBONITRILCS Y SU
USO COMO INHIBIDORES DE DPP-IV (folio 1).

El objeto de la presente solicitud de patente de invencién consisie en:

Reivindicacionas 1-18: compuestos de formula general {1} v sus sales isdmeros,
tautdmeros, solvatos e hidratos.

ey
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Reivindicacién 19; una formulacién farmaceutica que comprende un compuesto da
formula general {I}.

Reivindicacién 20: un proceso para la preparacién de compuestos de formula
general {I).

Reivindicaciones 21-22: el usc de un compuesto de formula general |.

-
Reivindicacion 23: compuestos de formula general (Ily. | R——8——1HH, -

; KL R’
Reivindicacién 24: compuestos de formula general (Il). - i
| N ;
S =N

Reivindicacion 25: compuestos de formula general (V). R——E— 'r

Reivindicacion 26: compuestcs de formula general {\/ll).

Reivindicacion 27. compuestos de formula general

Nl"}. ' HCl x i

Reivindicacion 28: compuestos de formula general {IX).

° /T_ L

Reivindicacién 29: el uso de un compuesto de formula (1i}, {11}, V), (V) (VI v (IX).

El problema técnico planteado en esta solicitud esta relacionado con la necesidad
de obtener nuevos compuestos de N-sustituido-1-aminoacetil-2-ciano-pirrelidinas
inhihidores de la enzima DPP-IV, Utiles en el tratamiento de diabetes mellitus no
insulino dependiente, obesidad e hiperlipidemia entre otras condiciones.

Para solucionar este problema técnico la solicitud en estudio proporciona
compuestos de formula general (I}, un proceso para su preparacion, una
compaesicion farmaceutica gue contiene uno de estos compuestos de formula (1), v
compuestas intermediarios da formuias (I1), (LI}, V), (VID, VD y (1X).

La presante invencidn se cataloga en AG1K31/40, AG1K31/4439, AG1K31/445,
AG1K31/454, AG1K31/4545, CO7D207/00, COTD207116, AG1P3/04, AG1P3/10, de
acuerdo con la Clasificacidén Internacional de Patentes {IPC).

3. De la solicitud de Patenta

3.1.  Descripcion {artfetio 28 D, 4886)

I m ool o o e e e o e e e g o e e b e iy o s e o n e il et w e i am E B e e ar e o

15"
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Falta de claridad en la estructura quimica del compueste 26 {folic 131, pag. 38},
puasto que se encuentra borroso.

De acuerdo con las anteriores observaciones se concluye que en la descripcion

axiste falta claridad de la informacién de acuerdo con los requisitos del articulo 28
Decisién 486,

3.2, Reivindicaciones (arffeuio 3¢ D 488}

De la revision del capitule reivindicatorio se tienen las siguientes consideraciones.

Existe faita de clandad en el capitulo reivindicatorio al sefalar compuestos de
diversas formulas sin dar la estructura de las mismas en la correspondiente
relvindicacion, s necasario que la estructura de cada compuesto se incluya en la
reivindicacion respectiva.

Bajo las reivindicaciones 1-18, la matena objeto de proteccién se defing mediante un
compuesto de formula (1) con sustituyentes R', R?, R® y B. Pero, se encuenira que
existe falta de concision, puasto que:

- R'puede ser seleccionado de una larga y variada lista de sustituyentes que van
desde grupes heteroaromaticos con N de 5 y 6 miembros con uno a tres
heterodtomos, grupos hetercaromaticos con N biciclices condensados conunc a
tres heteroatomos, grupos hetercaromaéticos de 5 mieambros conteniendo O 6 5,
fenilo, bencilo, p-toluenosulfonilo, alquilcarbonilo, fenilcarbanile, feniletiicarbonile,
feniletenilcarbonile, piridincarbonile,  pirrolidincarbonile,  piperidincarbonilo,
piperazincarbonilo, algunos de estos sustituyentes nuevamente sustituidoes,

Sin embarge, de esta gran variedad de opciones en R1, en los gjemplos de
compuestos sdio se observa que R1 es piridilo, piridazinilo, pirimidinile, pirazinile,
imidazolilo, tiazoldo, quingiinile, isoguinolinilo, quinoxalinilo, benzotiazolilo,
tetrazolilo, triazinilo, bencila y fenilstanilcarbanilo.

En consecuencia, €s necesario gue el sclicitante concrete la materia reivindicada
bajo la formula |, acorde con los gjemplos presentados y con 10s compuestos gue
indudablemente puedan ser sustentados mediante datos de resultados de su
actividad coma inhibidores de la enzima DPP-IV, de manera que la materia objeto de
proteccidon sea concisa, tenga un alcance plenamente definido vy esté totalmente
sustentada por los resultados de actividad bioldgica.

Por lo anterior, el capitule reivindicatorio no cumple con el requisito de tener claridad,
concision y sustento de acuerdo con las exigencias del articulo 30 de la Decisidn
488.

4. Reivindicaciones relativas a un uso o a un segundo uso farficulos 14y 21D
486}

De acuerdo con los articulos anteriores las reivindicaciones 21-22 y 29, relacionadas
con el uso de un compuesto, no se consideran objeto de proteccidn puesto que el
ush N 85 un producto o un procedimiento tecnologico. Por lo que se recomienda al
solicitante eliminarlas del alcance de la invencion.
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5. Detarminaciédn del Estado de la Técnica

Considerando gue la fecha de presentacién de la primera solicitud de patente de la
cual se reivindica prioridad es 28-03-2002, se buscaron documentos del estado de la
técnica relacionados, con fecha de publicacion anterior a esta.

1 N° | Documento Titulo F“.ha ‘f‘,“
: publicacion
’ D1 | WO 0196295 | Organic compounds 20-12-2001
f‘ N-(substituted glycyl)-2-cyanopyrrclidines,
] pharmaceutical compositions containing
D2 | USB011155 | hem and their use in inhibiting dipeptidy | 04-08-2000
peptidase-1V.
D3 | US 4001422 | 4-aminoquinazoline cardiac stimulants 04-01-1977
D4 | US 5001125 | Anty-virally active pyrazinamines 19-03-1981
Phenoxylpropanclamines, method forthe
D5 WO 8965695 preduction thereof and pharmaceutical 23-12-1999
compasitions containing the same.
Fluoropirrolidinas come inhibidores de 22.12-2003
D6 | CO 03111632 peptidil peptidasa {presentacion)

Anteriaridad D1 en folios 210-224, D2 en folios 225-235, D3 en folins 236-237, D4 en follog 238-238,
DS en folios 240-246 y DE en folios 247-248,

6. Andlisis de patentabilidad (articulo 14 D486)
7.1Novedad {articulo 16 D486)

# Lapresente solicitud de patente busca proteccidon en la rer-..rlndlcamén 23, paraun

compuesto de formula general (), Con sustituyentes R’ y B segin capitulo
reivindicatoric.

HMB—"HH
(l 1}

Mediante comparacién del objeto de la gresente solicitud elemento por elemento con
el estado de |a técnica, esta coficina encuentra que:

C1 F compuesto intermediario tipo amina:

Pk} 1-[1-{4-fanil-tiazolil-4-piperidinilaming, usado también para la sintesis de compuestos
inhibidares de DPP-IV derivados de N-{gligil sustituidos}-2-cianopirmalidings (foliog 210y 218).
D2 | Compuestas intermediarias de formula Il NHEZR

gj. 17. 1-benzyl-3-aminopyrrolidine {folio 231)

gj. 8. 4-aming-1-bencilpipardin-4-ilo (folic 235)

Usados de igual forma para la sintegis de compuestos inhibidores de DPP-Y denivados de N-
{glicil sustituidos)-2-cianoplrolldinas.

D4 | Compuesto 1-(G-claro-3-pindazinil)-4-piperidinamina {e]. 40, folio 239 col. 47).

D5 | Compuestos intsrmediarfos tipo amina de formula {/1);

n:Q

m: 0§
Ba i . .
N \ Q Ra H, alquilo Cy. alcoxi .., haldgeno, CN,
’\/Cﬁwn’(wj NO; S

A
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Compuestos reclamados bajo la formula {lI) de la presente solicitud, ya se
encuentran divulgados tal como se expone por D1, D2, D4 y D5, por lo que no
pueden considerarse nuaevos,

"r-‘."

La presente solicitud de patente busca proteccién enla rewmdlcacltfm 25, para un
compuesto de formula general {V}, con sustituyentes R" B ¥ Y segin capitulo
reivindicatorio.

g

Mediante comparacion del objeto de esta solicitud elemento por elemento con el
estado de la técnica, esta oficina halla que:

o
o=
—arl

D3 | Compuestos de la siguiente farmula:
Ej 2
R, H
R H
Y. -MHCQCH,
Y ¥ B en posicién 4 dal nicler de plperidina
Ej. 4
R1: H
R:H
Y: -NHCOCH;,
Y y R en posicidn 3 del ndcleo de plperidina
{folio 237}
056 | Compuestos intermadiarics de formula VI):

n®a

e 0

R.: H, alguile C1.. alcoxi Gy, haldgena, CN,
N VIl NO:

P®: terbytoxicarbonilo o acetily como grupes
pratectores para aminas.
Ej. 5,7 22,27 52 (folics 243-246}

CH,O

CHyO

Compuestos reclamados bajo la formula (V) de la presente salicitud, ya se
encuentran divulgados tal como se expone por D3 y D5, por lo gque no pueden
congiderarse nuevos,

¥ La presente solicitud de patente busca proteccién en la rewlndlcacidn 256, paraun
compuesto de formula general (VII), Con sustituyentes R'yR® segun capitulo

reivindicatorio.
>1’ 1?37( iy

Mediante comparacién del ohjeto de la presente solicitud elemente por elemento con
el estado de la técnica, esta oficina encuentra que:

D6 | Gompuastos intermediarins:
(28, 48)-2-[faminocarbonil -4 -fluaro-1-pirrelidincarboxilato de terbutiteo (compuestos 1E, folio
248),

] {251-2-{aminocarbonil}-4, 4-diffuore-1-pirrolidincarhodlate de terbutilo {compuestos 2C, faiio
249)
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Los compuestos solicitados bajo la formula {VIl) ya son divulgados por DB y por
tanto no son nuevos.

6.1 Nivel inventivo (articilo18 D486)

{ a presente solicitud de patente busca proteccion en las reivindicaciones 1- 20 y 23-
28 para compuestos de formula general {1}, para una composicién farmacéutica que
confiene uno de éstos, para un proceso de preparar los compuestos de formula (I} y
para compuestos intermediarios de formulas (I3, {1}, (v}, {(Vil}, (VIlTY y (1X).

Compuestos de formula (1)

SOLICITUD D1 D2
compuestos de formula general (1Y § Un compuestas de formula {1) Un complésto de formula |
R A - O
D L | e
v N N
1 R
n—amﬂ’\g’ Sy
Con sustituyentes R' RY, R? ¥B E)?rr:i?a:f puede ser un gruro e | ponde R puede ser.
segun capitulg reéivindlcatarlo. ’ R . —_
& . pirrolidinila & piperidinilo
Ox - fenilsulfonily gpclonalmente sustituido con
H'/“ sustituidy bencilo
en el anilo un grupo bieldlica
por  alquilo
Cis, Folio 226
Alguil{C,. (Follo 226}
avcarhonilg,
benzoila,
tazol
sustituida
con feniln.
{Follos 222-323].

E! documento D1 revela compuestes N-{glicil sustituida)-2-cianopirrolidinas de
farmula | con susiituyents Y come se ensedia arfiha en €l cuadro comparativo,
divulgados como compuestos inhibidores de la enzima DPP-IV, usados para el
tratamiento de diabetes mellitus ne insuling dependienie, artritis y osteoporosis entre
" otras condiciones (folios 210, 222-223). Adicicnalmente, D1 aporta datos de [Cxyg
para compuestos de formula {I} como inhibidores de DPP-IV, que dejan ver que la
gran mayoria tenen 1G50< 100nM (tablas de folios 214-218).

El documento D2 igualmente ensefia compuestos N-{glicil sustituida)-2-
cianopirrolidinas de formula | con sustituyente R como se muestra en el cuadro
comparativo, sefialados comao inhibidores de de |a enzima DPP-IV, usados para el
tratamiento de diabetss mellitus no insulino dependients, artritis y osteoporosis entre
otras condiciones {folio 226). D2 también aporta datos de |Csq para compuestos de
formula | coma inhibidores de DPP-IV, que permiten ver que existen compuesios con
IC50< 100nM (tablas de folios 229-230).

La diferencia tanto con D1 como con D2, es que n los compuestos de la presente
solicitud existen 1 © dos F en la posicidn 4 de la pirroliding, lo que al parecer no
concede un efecto inesperado, puesto que tanto los compuestos de D1 como de D2
también poseen una actividad inhibitoria de DPP-V con un 1C50< 100nM, comao se
asegura para los compuestos de la solicitud (folio113).
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Teniendo en cuenta que ei problema planteado esta relacionado con la necesidad de
obtener nuevos compuestos de N-sustituido-1-aminoacetil-2-ciano-pirrolidinas, como
inhibidores de la enzima DPP-IV, (tiles en el tratamiento de diabetas mellitus no
insuline dependiente, obesidad ¢ hiperlipidemia entre otras condiciones; y que al
adicionar uno o dos F en la posicion 4 de la pirrolidina a los compuestos de D1 o D2,
la actividad biclégica sigue siendo la misma (IC50< 100nM), parece que el problema
se resolvid sin involucrar una actividad inventiva y en ausencia de datos que
permitan reconocer una mejora técnica o ventaja inesperada en relacion con los
compuestos del arte previo, no se considera que la solicitud tenga nivel inventivo.

#* Proceso para preparar los compuestos de formula (I} (reivindicacién 20), que
comprende hacer reacgionar un compuestos de formula {I1) con un compuesto de
formula {lI1).

A% R’ AL, R
R——B——NH, b\ ﬁ%
mn e s R—e—{

(i1}

El documento D1 divulga un proceso de preparacién de un compuestos de formula
{1} mediante la reaccién de un compuesto de formula Il con uno de formula lil {folios
211-212).

I/ \ o0
0 eeS 0 xo |:|
Por lo que el proceso reivindicado no se considera que tenga nivel mventwo.

% Intermediarics de formula (11}, (VD) y (IX) { reivindicaciones 24, 27 y 28)

SOLICITUD _ DA

(Il

o ALY
rRL R’ ﬁ ﬁ\N_‘l
o (IX) Vv XCl

Dado que D1 divulga intermediarics de formula I, IV y V {folio 212) en donde la Onica
diferencia con los intermediarios (11}, (V) y ( IX de la solicitud respectivamente, es
gue no tienen los sustituyentes R* (F o H) y R® (F} en la posicion 4 de la pirrolidina,
ho se considera gue tales intermediarios solicitados tengan nivel inventivo.

7. Conclusién:

Los requisitcs de patentabilidad de la presente sclicitud se encuentran afectados asi:
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o R Reivindicaciones .

N Documento N afectadas Requisito que afacta
23 Novedad

D1, WO 0196295 1-20, 23-28 Nive! inventivo
23 Novedad

Dz| US6011155 1-20, 23-28 Nive! inventivo

D3|  US 4001423 25 Novedad

Da|  US 5001125 23 Novedad

D5 | WO 9965305 23y 05 Novedad

D6| CO 03111632 26 Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del términc de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el articuio § de la
resolucion reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo gue contra
el no procede recurse alguno en la via gubernativa.

ESPEDES DE VERGEL
& Nuevas Creacionas

El anterior _ requerimiento  fue nolificade por fijacion en lista, de fecha

g1
—ARD, 208
CONCEPTO TECNICO EXAMINADOR TECNICO
No. 1621 Codigo No. 202079

i
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ALICIA LLOREDA RICAURTE
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Oficio : 8” 509
Folios 001

Comno resultado del examen de blisqueda de anterioridades vy con fundamentc en el
articulo 46 de |a Decisién 486 de |2 Comision de la Comunidad Andina, se le comunica:

1. SOLICITUD DE SUMINISTRD DE INFORMACION

Come consecuencia de la busqueda de anterioridades de materia relacionada ¢con lade la
presente invencion, se determind gue existen en &l estado de la técnica los siguientes
documentos, que eventualmente afeciarian 105 requisitos de patentabilidad de esta
solicitd:

a Augustyns KJL Lambeir AM Borloo M De Meester | Vedernikova ! Vanhaof G Hendrlks D Scharpe 8
Haemers &; Pyrrolidides: synthesis and structure-activity ralationship as inhibitars of dipeptidyl
peptidase IV, EUROPEAN JOURNAL OF MEDRICINAL CHEMISTRY, - IBSN 0223-5234, Vol. 32, Nr_ 4,
Page(s): 301 — 308; 1997-01-01; XP0Q4088653,

Siendo que las publicaciones referenciadas hacen parte del resultado del examen de
hisgueda realizado para 1a solicitud WO squivalente a esla solicitud colombiana agui
estudiada, v no siendo viable la consecucion de dichos articulos por este despacho, se
requiere gug el solicitante, en virtud de 10 establecido en el articule 46 de la Decisidn 486
de la Comisidn de la Comunidad Andina, proparcione las publicaciones completas, con lo
gue podra realizarse un andlisis absolute de la patentabilidad de la invencién
correspondiente & ia presente solicitud.

En cumplimiento del articulo 46 de la Decisidn 486 de la Comisién de la Comunidad
Andina, se lg indica que debe dar respuesta dentro dal plazo que no exceda log fres
meses contados a partir de la fecha de notificacion de ta presente comunicacion.

Notifiguese el presente ofici
capltulo quinto (5}, def titul

copforme a |o dispuesto en &l numerat 5.2, literal &), del
iherg’de la circular Unica N° 10 de 2001.
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