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Case 235 11 NEW SALTAND POLYMORPH OF DPP-1V | NH Bl TOR
The conpound

w@ 28y/0btsfg |, | - D met hyl - 3- (4- pyri di n- 3-yl -i m daeot/EP2006/969509

- propyl am no] -acetyl }-pyrrolidine-2-carbonitrile is
useful in the prophylaxis and/or treatnent of diseases
which are related with the enzyne di peptidyl peptidase
IV (EC. 3.4.14.5, abbreviated in the foll ow ng as

S 2301 | n WD 03/ 037327, which is incorporated herein
byreference in its entirety, the preparation of
(2S)-1-{[1,1-Di nmethyl - 3-(4-pyridin-3-yl-imdazol -

| -yl') - pr opyN&W SALT ANT® POILYMORPH OF DPP-1V INHIBITOR
}-pyrrolidine-2-carbonitrile as well as the uses of
this conpound have been disclosed. In particular,
(2S)-1-{[I,!-D methyl-3- (4-pyridin-3-yl-imdazol -

| -yl)-propyl am no] -acetyl
}-pyrrolidine-2-carbonitrile is an inhibitor of DPP-1V
and céhe benpsed E6)-1t{hk 1 DiswthykBt (4gnaidon- 3gdememzblehybf-

gf.o gﬁ?‘ﬁﬁo]\/\@ée%h @%r? ?ﬁl?/é) %'é:%ltbl%%étu & 1Qudpp[ﬂﬁ gﬁ n@‘ldg %8% and/or
freatiientief dlﬁ%ﬁﬁéu\*ﬂe@ YE Idyse with|the envyee dmﬂmtldmh peptdese v

FE¢ Bl I3, yh@&é@&t@d 1MeQHl$oxﬁﬁgQ§DPPh@§ ' IBWOGUW(?B"VBW Wthh is
nmet abol i ¢ syndr on%f he conmpound can furt her

REo oy e BNGIRECIE 1 6t LIS 6 ol PREERSOE é5’§d T{jel-Dimethy
Substyeidies-yi- Qﬁldtak‘tﬂ 1t-y183k sRMAm o HaodtyIppeRblidiaxi2Scabonitrile as well

h j.on. (2S)- . ) )
?[%?F rftse%% %:ﬂﬁg‘far{éi) O%id(}}fwﬁ;t/) Fndiipclosed Inpaytisalagy (R)-gr L kRygrethyl-3-
¢A4-pymiidio]3-yleioedadol-)l -yl ppropglaimdi sleac2tyt apyovliding-P@aibonitrile is an
ﬁﬁ%lﬁ')‘fto? ﬁP@eﬁ M Jaﬁrﬂgﬂfsgd fok dhe trdatmBASanARY ﬂ?g\%ﬂtlgﬁ’ WP fiseases which

at a spec C Sa

przgysociatad) with BPReMh juchas dipbgies.ipgrticndrlyynon; igpeldizéspendent diabetes
hreMlths, Bh Wédag]ﬂldd)@& tol@&fdeYbowl disease, colitis ulcerosa, morbus crohn, obesity,

SN S T R ———

as B0 erapmet wttive-spystarades fhir miee Zeatman toovdl dirprbph flakiwsfdtypertension.

E@g—l)l?{ﬁl [I?mi@%%ﬁ% Féﬂ ﬁ‘%’lg n?)t }Z?lgi%l d&RY ayrl)egropylammo] -acetyl}-

Byrmliqéw RbiarboBityile-is nlnajaczteﬂlwd bylfyrprlaphyl ami no] - acet yl
}-pyrrolidine-2-carbonitrile. Furthernore, 4 different
crystal l i ne pol ynor phs of

(25 -1-{[I, I-DnethM/ (4- pyr |m azol -

|-yl ) - propyl ami no ace /\”1/
}-pyrrolidine- rile fumarat e [have been found,

whi ch al so eghi b unexpect ed advant age
rphismis defined as the ablllty ?f a
stallize in nore than one )

substance to C

It has now been found that a specific salt of (25)-1-{[1,1-Dimethyl-3-(4-pyridin-3-
yl-imidazol-1-yl)-propylamino]-acetyl}-pyrrolidine-2-carbonitrile, particularly (25)-1-
{[1,1-Dimethyl-3-(4-pyridin-3-yl-imidazol- 1-yl)-propylamino]-acetyl }-pyrrolidine-2-
carbonitrile fumarate, exhibits unexpected advantages compared to (25)-1-{[1,1-Dimethyl-
3-(4-pyridin-3-yl-imidazol-1-yl)-propylamino]-acetyl }-pyrrolidine-2-carbonitrile.
Furthermore, 4 different crystalline polymorphs of (25)-1-{[1,1-Dimethyl-3-(4-pyridin-3-
yl-imidazol-1-yl)-propylamino]-acetyl}-pyrrolidine-2-carbonitrile fumarate have been

found, which also exhibit unexpected advantages.

CS/ 3.10.2006
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crystal lattice arrangenent. Pol ynorphi sm can
i nfl uence many aspects of solid state properties of a

waleaog/o7B37é f erent crystal nodi fications of a subsSt/EPDE6/069509

may di ffer considerably from efe another in many
respects such as their solubility, dissolution rate
and flnaIIy b|oavallab|lity An exhaustive treat nent

gi yg ? quaf,sr{}n él Eeé' % n@lc %lﬁ ?a%wuﬁstalgseéo cr§f§? il}zf:fub}’nore than one

&tyRal laBicowehi gem]:nGPolymcﬁphlsdl- Ghah fuddhe maal nypeofs of solid state

golﬁgftles o??% é B?ffergl% yyzmali'ﬁ{]o%)ﬁ%:taﬁgnﬁjiﬁdshﬁggn%e]rgépalffer considerably

Boin aanoNtey GemaDikkBacts fush as theiswoMility, dBaeletion T9oeyd finally

Bloa BRRPEEEIAR e@cﬁ%sﬁ% ﬁrbaﬁmeﬂt of pol{7ROMIRLPH Iﬂﬂi}ﬂnﬁceutlcal and molecular
Mol ecul ar” Crystal s" niversity Press,

g@{?tﬁl‘s IS¢ fyg thnyth%%,eﬁ,lRf BisHEsr1 KBt Stowell, J. G., Sohd gtate Chemistry
02IShrds {SSCI IrcDiwiest Dytlayedte( Hrd@inial 1199y, Britain)iHIGZ OPolymorphism in

PholaeB R i B TR e My York: Bieelh £999% o Bt
(Brexypeo] Jed Patjiwanrpligesn MolgeularrCrystals € Xxfoudt Unigéreiny Bizks, 2002).
stability, mechanical properties, technica

feasi §j htsﬂ{l ly! % REEHRARO A I that @@5 lib{'[i  ¥im et %064%3}&{111 3-yl-

bi oaval toxicol ogy or pharnmacoki net

prigpedtlr ﬂg—prcg{yxaéliuing] -AgftY )P yqroh(ggeﬁcﬁaﬁp@mr%@@lqrg@ﬁghlblts various
H@{pe&t&ﬁhdvai‘it Es ¢l mLoRkhylth 3h<§rﬂrc@]ysﬁd‘tﬁilht5) rdechanical properties,

ey SRR G o %a%ﬂﬁ? LPERARY. g SPG D hirailit; tgigolosy or

phdrhrecelnhetpoprgpatiphi ¢ f or ms, desi gnated as pol ynor ph
A, pol ynorph B, polynorph C and pol ynorph D, which

ex hi b.SllﬁlrgYigﬁl.gﬁrul‘% hh':gﬁ?@%cﬁe%g f@%&f"@ﬁ??ﬁ\g {Ei 9. Dl'n{Etl‘Pﬁ rﬁt @rxﬂyrldm 3-

sta ani ca

Ylelérﬁﬁﬁlz@érll WeBdpylapiing]- a‘}?ﬂéhéﬂﬁ@tﬂ“ﬂ‘? t’-ycart@@ntm‘tﬂ ﬂurrta»yate can exist in 4

Qifﬁ?éﬂlt Pblyﬁf(‘)r ik @(ﬁf‘f&ﬁ' Jie"?s@nlaieﬂlés 861 HACHKMBEIICB, polymorph Cand
resent lnven I on prOVIdeS

E:Ibﬁp}yhﬁ e(d?lé t Virl slur&sxmt Iantages e.g. In context w1th chemical
aalélﬁtypmeblﬁhrﬂeall% pidperties, dadlmhcaﬂ fe}ﬁn}bﬂlm‘ ppckanbilio] solalsiéityy Hissolution,

t@ggl ﬁlﬁd&n 6-2- ggﬁgqgktrék§uéynarate and 4 novel
ta ynepo SRS gfop

(28) [ -{[Il,]-Di nethyl 3-(4-pyridin-3-ylimdazol -
-yl) Tblpsoﬁw rrasenbin verteat griovides the novel compound (25)-1-{[1,1-Dimethyl-
3 (B Fia] - 8liyn ﬁn%ag@lrlbﬁﬁl 'ptr('SIﬁ)’lﬁni‘n'émﬁé%ﬁ?-’pﬂi@h@ﬂe 2-carbonitrile

unexpectedl exhi b nﬁro ed
é&%@%ﬁ Crmt%b@rﬁqlﬂgom#éﬁf L«?o% ed-PEnathd-kitbppidin-3-yl-
EeIARAINdy])-propylamino] -acetyl }- pyrrolidine-2-carbonitrile fumarate, which

182%%38%%1& ﬁ%dHBl?ldes&rcaEté n% 11(11pr(§3\¥:d pﬂarmacoYO glcapf)roper%es thn zompared
o thy knowh dompoﬁnd: (a?t&)dn{[ﬂrlrl])mndﬂnjfléssﬁl pyiindin vii- gleimidazol-1-yl)-
]bnﬁ?)zs ﬁ{lﬁg] aéeﬂg} f)ﬁjr(l)l%yg CQIq;olnﬂhié ons are set forth to

trate



define the neani ng and scope of the various terns used
to describe the invention herein. The term

WO 2a7pstsaé | i ne pol ynor ph" or ,, pol ynor ph" ref ePCT/EP2086/069509
crystal formor nodification wAi-ch can be
characterized by anal ytical nethods such as e.g. X-ray
powder diffraction or |R-spectroscopy. The term

'prO; lngli[r{%lrslf %t}lé(\xﬁgm }c?eth, tﬁel Foron: gl cqelﬁ(r:ntforr% Sé%ease![ forth to illustrate and
Defimetthy e3niQ 4 -apy sdoghe Rf replarions tdamohseld -ty dgscpbe el imvannioh herein.
-acetyl }-pyrrolidine-2- carbonitrile funarate as

e M e e T

mogitcatien wh(ch By bp shafaqeryaedmaaalmal megh ods e dpasicsXnig)y powder

d@eRLh drTR%pE@dseiie- 2- carbonitrile fumarate as
def i ned bel ow. The term,, IOoI ym)rph C' relates to a

ec C, cryst e h of
oy et T =i Bt AL SN [ wlsigh SRl e bR PR S -1 (T
ban ethyl-3-) 4-pyridol 3-g1-imeid2zol claylb@notyldnh i@ of-acmyldpgrrakdine-2-

I h D' | at t
ga?é%@?r?lgﬂﬁbﬁ’%’ alp?igfr‘%lté&{)ﬂ%'?mg?pﬁnggp(zs) rle{ ?1ei- °a

D|rrethl-3(4 yridin-3-yl-imdazol -1-yl)-propyl am J
- acet Yhe terpypplyniogphh 8- pelategiopoiviesific Pystllmg patygicagh of (25)-1-{[1,1-

@%eﬂﬁws@@pwdmm@l hﬁfdmoL 1L{R)- p@h)i(mhej Eéer‘c??pyrrohdmei—

cr| i.on" 0 Fi gure 1: ray ditfraction
ﬁaég?%lf gfmﬁarwgﬁ% dﬁt’aﬁ‘?‘&ur e 2: IR spectrum of

pol ynorph A Figure 3: X-ray diffraction pattern of
pol ynbhpterid JﬁbgruroepMC“Ir&a&pem speoifio trypallinepopim dph of (25)-1-{[1,1-

EHURS B S0 LS AL A0 L SR >
ehir @mlad@ﬁunarpmasélpﬁn@fbwwor ph D Figure 8:
| R-spectrum of polynorph D Aln

The term ,,polymorph D* relates to a specific crystalline polymorph of (25)-1-{[1,1-
Dimethyl-3-(4-pyridin-3-yl-imidazol- 1-yl)-propylamino]-acetyl }-pyrrolidine-2-

carbonitrile fumarate as defined below.

The term ,,JR* means infrared.

Description of Figures:
Figure 1: X-ray diffraction pattern of polymorph A
Figure 2: IR-spectrum of polymorph A
Figure 3: X-ray diffraction pattern of polymorph B
Figure 4: IR-spectrum of polymorph B
Figure 5: X-ray diffraction pattern of polymorph C
Figure 6: IR-spectrum of polymorph C
Figure 7: X-ray diffraction pattern of polymorph D

Figure 8: IR-spectrum of polymorph D
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detail, the present invention relates to the conpound
(29)-1-{[I,!-D methyl-3- (4-pyridin-3-yl-imdazol -

wo 20077370 py| am no] - acetyl PCT/EP2006/069509

}-pyrrolidine-2-carbonitrile tdrarate. Furthernore,
the present invention relates to a crystalline
pol ynor ph of the conpound as descri bed above, which is

characteri.zed by an. X-ra wder diffracti.o ttern.

et o Gt S @R e P dls i ngdap gt £ Dimethy1-3-
+-piredia- Jayl-iap pazokil gt ptop yledgn elea2eyil hpgraolBlitk-2@adohdrik fumarate.
19.6 21.6 This polynorph is referred to as "pol ynor ph

A'. T , [ Sy [ i

Chat [, (PRI TRERN RS o Duldihile £80hGHh of the
edTRp B waksszibed abevepwhich ipchaeaepriged brian K-1gggpwee diffraction
gat%e!i‘ﬁ 'hg‘)'in % aﬁﬁ‘ﬁﬁéﬁ@ﬂc)f)eaﬁsr&pfeﬁééa L3 Hégr&% 2PBER \E}\g;ke}roﬁn?a‘iely

efi ned above is characterized by an Xray po

diffraction pattern havi . Qle"?@ff’-‘ﬁfe% stic peaks
expressed in degrees 2-theta q;QappuJX|nately 9.0,
10.8, 13.0, 14.1, 14.4, 151 16; —4—16.3, 17.2, 17.8,
18.1, 18.8, 19.6, 20.2, 2+ 14).' —4—P3.1, 23.7, 24.4,
26.2, 26.7, 27.3, 27.5, 3140, 1?; —9—ahd 33.5. Mire
preferably, the crystallitre pay%ﬁnrpw A as defined
above is characterized by—+the=X-+ray-powder diffraction

ey
pattern shown in figure 1. The crystalline polynorph A
as descri bed above can al so be characterized by its

I Rs pe?ﬁirs??ygyg?};/ glgﬁﬁ%& tb Y '?)BWSRB g}e.r : efm mﬁgmaaéely“ means

rel ates ne poly e co
Hethisreg texbdabtheighip am upeer iy dt thermeasarepien g pftire degrees 2-theta of

gQﬁp@ﬁﬁﬁ@ﬁd%p@ &dm g Nng characteristic peaks at
approximately 3382 cm 1, 3128 cm 1, 2654 cm 1, 2451 cm

T 1185 q 658 Pobasam A fengsbbof t Sharperad by an X
lay poddlecdiffiacti®i patennihavBidTharactbrist&lpeaksrexpresydailn cleprbes 2-theta at
oM Fe1f99, 10.8, 13.0, 14.1, 14.4, 15.1, 154, 163, 17.2, 17.8, 18.1, 18.8, 19.6, 20.2,
21.6,224,23.1,23.7,24.4,26.2,26.7,27.3,27.5, 31.0, 31.9 and 33.5. More preferably, the
crystalline polymorph A as defined above is characterized by the X-ray powder diffraction

pattern shown in figure 1.

The crystalline polymorph A as described above can also be characterized by its IR-
spectrum. The present invention therefore also relates to a crystalline polymorph of the
compound as defined above, which is characterized by an IR absorption spectrum having
characteristic peaks at approximately 3382 cm™, 3128 cm™, 2654 cm™, 2451 cm™,

1714 em™, 1662 cm™, 1601 em™, 1266 cm™, 1202 cm’™’, 1162 em™, 1074 cm’’, 1031 em’,
995cm™, 976 cm™, 944 cm™, 915 ecm™, 839 cm™, 817 em™, 760 cm™, 710 cm ™' and

637 cm™'. The term ,,approximately“ means in this context that the cm™' values can vary,
e.g. byup to = 1 cm™. Preferably, the crystalline polymorph A as described above, is

characterized by the IR absorption spectrum shown in figure 2.

Another embodiment of the present invention is related to a crystalline polymorph
of the compound as defined above, which is characterized by an X-ray powder diffraction

pattern having characteristic peaks expressed in degrees 2-theta at approximately

degree 2-theta
10.3
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637 cm 1. The term,, approximately" neans in this
context that the cm 1 values can vary, e.g. by up to

wa 2emoiis7ér ef erably, the crystalline pol ynor php@r/aB2006/069509

descri bed above, is characteried by the IR absorption
spectrum shown in figure 2. Another enbodi nent of the
present invention is related to a crystalline

pol ynor ph of the conpound—as qgpHi ned| above, which is
characterized by an X-ray‘pem@eg—dffTraction pattern
having characteristic pegks—exgpessefl i n degrees
2-theta at approximately ueg:gF34 lH‘ta 10.316.0 17.3
19.0 21.3 This pol ynorph +s—reterred to as "pol ynor ph
B*. The term,,approxi mately" nmeans in this context
that there is an uncertainty in the neasurenents of

the depiee pﬁ] %trafeﬁfe? t@ai"pbwr BB dTHeNtethe giﬁﬁ§x1mately means
he.cr I ne
H‘e‘ﬁiEerSB eéb lﬁege 8 ﬁé POEEEN Y ébh‘&;}“%ﬁﬁ“%&a“ﬁyspog\i\%eﬁiegf ces 2-theta of

&7 (eaptebsod ipa¢drens2-thasa).ng characteristic peaks
expressed in degrees 2-theta at approxi mately

7 By gty e By g x
oy, p@wdggdlgfracgupn pattom I@Vlng@hqragﬁeﬁstga)egks empr@sed in degrees 2-theta at
9% Egihl?al@el y6.3t 1, H{ﬁé%l 1b4 5191590h5/ﬁf01f6m1(1)§7a§7 31?;7}9@83% |1§n8 19.0,
ISR CR LR SN AV AAAA GO
agzstdmﬁe pbb'ﬁd)rplb B\ie defaiedalbs 0c Rehabaeaadaryitied-fy powaer diffraction
resent invention therefore also

Pgig?égow%nl %vygtalline pol ynor ph of the conmpound as

defi ned above, which is characterized by an IR

absor phd mﬁmﬁg§6§ﬂkﬁﬁWBQ@d&£ﬁﬁéﬁﬁﬁﬁe§&iQmP&§&§m£§anmdbyusHL
appr oxi na 3090 cm 1, 2641 cm. 1, 2408 cm

fpecyymg E?rplfpseni e HAR iﬁerqfswl%?rﬁe@tes 1@ srysialine pplygyorphof the
&omllélﬁfﬂ Sefinedl&bode GiRidh ist2dcterivel, byQa?ﬁRCdlSlsdrptlQﬂ Spé&¥fum having

ag&%er & 1 7?app%[)nx1n1atfiy ?34%'“ nil' ! 85690 31 56%1 cin ITEEOSt er'ﬁn
2130 cm’! 1676 cm’! 1595 cm’! 1335 em, 1231 em™, 1162 em™, 1072 ecm™, 1024 ecm™
976 cm™! , 943 cm™ ,819cm™, 1792 em , 1709 cm™ and 631 cm™!. The term ,,apprommately

means in this context that the cm™' values can vary, e.g. by up to + 1 cm™. Preferably, the
crystalline polymorph B as described above, is characterized by the IR absorption spectrum

shown in figure 4.

Furthermore, the present invention relates to a crystalline polymorph of the
compound as described above, which is characterized by an X-ray powder diffraction

pattern having characteristic peaks expressed in degrees 2-theta at approximately

degree 2-theta
6.4
11.0
11.5
14.0
19.6

This polymorph is referred to as "polymorph C". The term ,,approximately* means
in this context that there is an uncertainty in the measurements of the degrees 2-theta of

+ 0.2 (expressed in degrees 2-theta).
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means in this context that the cm 1 val ues can vary,
e.g. by upto 1 cm1l. Preferably, the crystalline

w@odognorsph B as descri bed above, is charact eri 2€DEP3006/069509

the IR absorption spectrumsheém in figure 4.
Furthernore, the present invention relates to a
crystalline polynorph of the conpound as descri bed

above S ch act erize n.X-ray powder .
G 1 r BSOS ESrAT RS PP G CE R S AEF Ep ARG aeerized by an X-
expoegisedifirictide paaas havinyeharaateriappeaks exprabed idelggees 2-theta at

g trox1 aéi;(éztlﬁ Q 1]1]5 2. %41#% ?[87 T§‘ ug Sp?é YMRPH0 15218, 22.6 and

erre 0 as
,23 apdemqiratetably Thqmm’q@hmmpqlmngrmb@ taedftﬁrterl aboveheelmragerized by the

gfktaﬁ S%H&adlﬁfa&étlbﬁ‘ g&t‘i@n RRASMILARAELS. Of the degrees

ta of (expressed i n degrees

et | Bhitiy %@ég %&bye%awa&aéﬁp%g% E 5P i o e Sied by s IR

shickfromc The prepﬁitﬁﬂeﬂtlhﬁmdﬁﬁommla&fs iteh icﬁystfaﬂﬁhl&@olymorph of the

(i(?[rgéoeusnfiaséeﬂ&ezae %Jro%e,sw%cﬁ he %raca:ttf zaﬁgipor ox Igi bi%I)f)élon fgecérum having
glgardcteristic peakr 2t epranwinRE&:l 33 0ome ', 2689 emab%lS cthk 2245 cm’!

ﬁ’b’ﬁﬁfﬁ‘h '1'66@cr90' V%fcﬁhl %?@crﬂ*‘-‘fﬂzﬁ@@mabm i1 1075 ! 1021 om”
X-ray powder diffractidn pattern

aracteril ze
91 Hlengu 8%5 gn’ ﬂ?@ & pdil bFIITH r@d 98P givor Bhe @rlas,apprommately
ﬁlﬁ&wm hed calbt@ytahstaﬁe ams'oahes edivaag @ bz 8fltd¥ 1idns'. Preferably, the

ctru The vent.ion theref
PaTaRaS PP BMmeTr (o AR he! BRS¢ i harngion spectrum
glefwmiadigabod.e, V\,hl ch is characterized by an IR
absor ption spectrum havi ng characteristic peaks at

1P TRk pte. e Sl drvedi3hillia FAEE doivifsR e
gompawgul asrdescribed Ao venwhich jpdhprastarized bpan Emiay pogdar diffraction
BattBRAaGHE dn arZ&ersQf@pJ:aks kpreSd® In e@30theMal a%ﬂ-lja%rﬁa%lw

, , approxi matel y" neans in this context that the cm1
val ues can vary, e.g. by Rk 2-thet 1. Preferably,
the 71
10.7
14.4
15.6
17.6

This polymorph is referred to as "polymorph D". The term ,,approximately* means
in this context that there is an uncertainty in the measurements of the degrees 2-theta of

+ 0.2 (expressed in degrees 2-theta).

Preferably, the crystalline polymorph D as defined above is characterized by an X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2-theta at
approximately 7.1, 10.7, 12.9, 14.4, 15.6, 17.6, 18.0, 18.9, 21.6, 22.6, 23.2, 23.8 and 27.9.
More preferably, the crystalline polymorph D as defined above is characterized by the X-

ray powder diffraction pattern shown in figure 7.

The crystalline polymorph D as described above can also be characterized by its IR-
spectrum. The present invention therefore also relates to a crystalline polymorph of the

compound as defined above, which is characterized by an IR absorption spectrum having
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crystalline pol ynorph C as descri bed above, is
characterized by the IR absorption spectrum shown in

wo c@anersée Furthernore, the present invention PE/BPB®S6/069509

to a crystalline pol ynorph of -The conpound as
descri bed above, which is characterized by an X-ray
powder diffraction pattern having characteristic peaks

SPRERSS ylkeo Prvatipiay 8% I Tl P2l T, 2205 em

682 crad, 198am ", poIGmY, piISS(D)ém thé)Otcﬁr 1335 cm™, 1291 cm™ 1235 cm™

m@p&ﬁ °>‘1'18‘B£r§‘1y1075%ﬁ-f’5 1035 &M 78Rt 19;511(% % aas 1%*&%{ € 76‘7“' cm™
unqértal nmeasur ement’s

Z07c ¢ret andp39 @n - Thextpire sgppdoximagidy)raeansn ﬂh&c@n)text that the cm’!

eaﬂﬁés%ﬁ‘ QLIIX/ Lhe oy opst P!:ﬁl’lnpreﬁ%‘&m&&y@alﬁﬁe ?@Mn‘&?ﬂl D as described

above I s characterjzed Xr ay po fraction
pRRVEel ﬁh"ﬁéQIFfﬁ@ Ondhatt %}Spgﬁttioa SPEAIREN Shh¥e
degrees 2-theta at approximately 7.1, 10. 7 12 9
14. 4, TAdd&preek 2-thetakBluls meBtiGhed2bobe reB2 16 meﬁ&ré’melﬁg with Cu Kal

g-preferably, the crystalline polynorph D
réh%m?lﬁgghggoge is characterized by the Xray powder
diffraction pattern shown in figure 7. The crystalline
pol yi¥tosép ver, ke ideetianbeltestsenesianp the sempeund (25)-1-{[1,1-Dimethyl-
shargaksl- B%zﬁﬁnféﬁézdltlsyl Jﬁ%@ﬁﬁa{rﬁiﬁm a@?}%&ﬁ%ﬁ&heﬁ%’a@ﬂ&ﬂﬁﬂe

in

theréfore also. relates'to crystal

fRAraGnberRE aééeaéfeﬂ (8 aéﬂﬁWélmwﬂlmoqu aéﬁﬁg%féit Ppye darticularly

b}]ﬂer%ﬁl dtReaRSI9r picl 2007 sszma@é %chl PinbApH ngﬁhgémo@lé,l rgbﬂgg)artlcularly
aks at a Xi mat el cml, cm

BR8P S Sy Bt gy oty of g 8 e

partit®lay svirerkjn 436006t 29t dre A@8Falbne Aglyh28h wmefined @8becm

1, 1179 cm 1, 1164 cm 1, 1072 cm 1, 1025 cm 1, 978 cm

1, 940 cm1l, 816 cml1l, 767 cm1l1l, 707 cm1l and 639 cm

1. The term,,approxi mately" neans in this context

that the cm 1 values can vary, e.g. by up to 1 cm1.
Preferably, the crystalline polynorph D as descri bed
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above, is characterized by the IR absorption spectrum
shown in figure 8. The degrees 2-theta val ues

worowioorseel above refer to neasurenents w t h CupEREP2006/069509

radi ation at 20 - 25 0C. Mreeger, the invention
rel ates especially to the conpound
(29)-1-{[1, 1- D nmet hyl - 3(4 pyridin-3-yl-imdazol -

| -yl) opyl a ace
it P o By e mac e riarention roiss & hpggess for the
b&@sﬁatféﬁ)% arempowid/sidekihedabgye] wiioh pfocas cdefprisesdeacting (29)-1-

gﬁ T@E}'}té g% :pa rlriti)lall %’h 12@%82 &4 e}éfggo(g)\y?a%u%gi gce?yl} pyrrolidine-2-
p%ab@mltmlb amithyfupaeie eq:ld Hiis b@a@tmcg&@@eﬂf@ably@mygd @k itk fumaric acid
pol Mﬁ%fé@oﬁr@ntds%&ﬁ o ROV 61, Aeth £ %rgﬂ%ﬁq%l AR(E hs%gfcgj’ahbﬂ

wherein at | east 99% are a crystal

Hepionarrl ke cthanel/ Piefrippaty &%dﬁ?eﬁb}fnar%tﬁ éalquaeébfm be obtained

bpviesRedueAt Ergbtalliegidn® a process for the preparation of
a conmpound as defined above, which process conprises

CETC T ABREE Rk embodimentof dhqreent inysnion religspp grggess &

defined abo e shyiteir theyesudtin giomegpoRnd ¢ 28)b bl It F-Diireetivyk Br (4-pyridin-3-yl-
Iﬂﬁqg{dlcl ﬁf Ego Jﬁluﬁo g&:\fﬁﬁ zwgll(lhﬁ r&&ﬁlﬁ@ 1/ fu%ﬂr?]ﬂegsgcrystaﬂized

sul t vent suc

Erogl 1 efcrp&ﬁell in th%Plﬁ‘éFﬁléP of ypteh é’mfprabfw@% fosl§pf sparibmore preferably
V%ﬂf PHEANRE Viﬁ@)l%r ret&tahﬁnp‘%/ (W), oﬁ(malnﬁh/ IV\BIrﬁéthlejl@ pyridin-3-yl-

te sa an t o bt su
E]P %% 1ryYly &t ‘?H¥ MIAR P lPeg'@ﬁ%ﬂ‘ir ﬁ“eﬂ]ﬂ“%f‘tetaff‘edlssomd mn
prpesembl inntie ptdsarcelo€ b & e£9 mwAwp hoge peefasblgef% ned % (w/w) , more

bov. ejn the resultin nd o o
By PP AR, Jol6 REFYA AR ERIRANIE e G a0 75 °C. more prefrsbly
70 §C,)andreoysyallameil by oo lange T iis leads to polymorph A. Preferably, previously

hbtaiﬁreﬁ %Pﬂi&ﬁﬁ [i§ Q&&ﬁnint thi&etoffwﬂ?t&t%ttﬁe fotnfati¥ BFiHe‘d%%Ped
from1- ol 1In presence wat er. Preferably,

Bol%nt%pln d h@/opfwwlnvwg a&@éﬁlé?eaﬁﬂ %/PI‘PC%S {5 the prepapapipn of

gﬂ.ﬂ o }BA,GWH@hy)r&e%d)M es @§sta1hzmg (2S)|1 {[L,1- Dlmethyl 3-(4-pyridin-3-
L

151a26 (]Jl%; B};ﬂp&%}nd%]c%ee%%} Byrroh(ime—g—cgrbonltrl?e ﬁmarate from 1-

prapynaelah itltk prescdecaf bani.t ril e fumarate are di ssol ved in
1-propanol in the presence of 5 %0 9 %YW w), nore

pr ef eMQ'Jh¥r Sre%htee ST %’d ﬁ%tw)of ’thé;@‘refenpfn%&?tﬁ&&eg%gs (t:({ % gr%cgss as

er at

&eﬁwérabom éﬁlélff‘%iblhy rfmlteg C@ﬁﬁ)oemgéil%irl il ldeld DiypethgloBi(Agpyridin-3-yl-
m'dﬁzdlﬂaﬁﬁplfébﬁe@uylHpﬁéﬂﬁylﬁpyﬁﬁﬁ(ﬂlﬁé@téayborﬁtrrﬁé/ ﬁl@ﬂrb?lit)é is crystallized

OB e R TR B S Sie G Lt (0 LR ey
oentei (etw g Insare ipedfatably 8t % (a/\py, o€ €253- 1f (i, 1tDienethyl-3-(4-pyridin-3-yl-
RhGRAAL 19 I’f)r(g)pfylammo] -acetyl }-pyrrolidine-2-carbonitrile fumarate are dissolved in
I-propanol in the absence of water, preferably at a temperature of 55 °C to 70 °C, more
preferably 60 °C to 65 °C, and crystallized by cooling. This leads to polymorph B. The
present invention also relates to a process for the preparation of polymorph B, which
process comprises crystallizing (2S)-1-{[1,1-Dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-
propylamino]-acetyl }-pyrrolidine-2-carbonitrile fumarate from 1-propanol in the absence

of water.

Another preferred embodiment of the present invention relates to a process as
defined above, wherein the resulting compound (2S)-1-{[1,1-Dimethyl-3-(4-pyridin-3-yl-

imidazol-1-yl)-propylamino]-acetyl }-pyrrolidine-2-carbonitrile fumarate is crystallized
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pol ymor ph A, whi ch process conprises crystallizing
(2S)-1-{[I,!-D methyl-3-(4-pyridin-3- yl-imdazol -

wo 20077370 py| am no] - acetyl PCT/EP2006/069509

}-pyrrolidine-2-carbonitrile tQrarate from 1- propano
in the presence of water. Another preferred enbodi nment
of the present invention relates to a process as

Frgfgll) 1rs]<Pepdr{)§$noq %ﬁ% e[d?eé%?}%r%g ?a[ {jl% Equg16§|l nﬁsgalépg)apgl with subsequent
bryythl)l_lszﬂro(npgﬂthmdﬁﬁ]ad palgeioyph. Preferably, 9 % to 13 % (w/w), more preferably

- pyr dj [ ) s li.ze
bnQY! 1_[29/' g 17 % QIR RPAR LB TR IS bARIYSE AL bt;n%n f1-3-(4-
phridin ﬁGYI%T(ld\#A@/) 1-yhopro pylantieelatseqy! i7p 9 alislige- %ewomtrﬂe are dissolved

I () ( o o o
[(Hoi @p Bf)?fo@ [ﬁ'@ﬂeb'ab%z at 32/1 t%péra‘gugé ?f ?aq n(; to 4{/0| ICmmoarg 8referably 35°C, and

Fory I)tlc% W&B)}h%\?ﬁ%‘]’o urye ef W equimolar solutlon of fumaric acid in isopropanol,
prePyE10 bi ﬁteﬁ@re?a-t@@rdfgo PCRb be o€ WiBFeqirefeAibey ;5 %}s ath¥ esiaDslurry is

ALREERR Shop GpenbEa R TS @ i e BE GHE AR B0 Pghmorph C.

65 C, and crystallized by cooling. This leads to

pol y manptheBprefehned prewdmhern troy €t presenalngen ticgl 1@tagss t6 @ paocess as
eéfg%gggogeg %&%@e@ ggﬁgﬁ{g By RlunBOLYTRIAN-Birn AL L8. (4-pyridin-3-yi-
{nzlé)iqu leyly prormlam@pﬁypcegyl @yrpsyhglaﬁﬁ Quanitrilg apasptelis gystallized
froﬂlr PRY! BetcRtlly, 93 &8 Y3 98 VWY NiRbiere@rabtyCRY Ra8ilh Wi {e/w), more

Lurmeat e, 17 el pragangl, 1 RLie Abeence of uaterc ) 1,

peipglaatind joactyb)-puesiilias 2 defbionéciledre dBsolvdien AiHF, iphxferably at a
Eeglgielr%tl %&%f‘%s “EC{H %S I:Cl m§re %efpf):§/arbl§al60n (:‘g anfi comgmed with the same

volyme-op piy pqtluaml:n@])lu.tlan of ﬁqmarlc acid in THF preferably at a temperature of
(@l tol
2 F%F%P? o HPBL B Qe apg g it THF. Ths
toll%)l}f%?rﬁhd) in isopropanol with subsequent
crystalllsatlon of the desired pol ynorph. Preferably,
% t BurtiBerfhofay/thd invemioa relaefses abepaﬁ)ﬂUbr &9stiMih©pdlgmPrph as

nor e refe
% 00T SPBLFAERAS et 0 PHlctbigr Bt shgvtras o1
| -yl)-propyl am no] -acetyl
}-pyrrolidine-2-carbonitrile are dissolved in
i sopropanol, preferably at a tenperature of 30 Cto 40
C, nore preferably 35 C, and conbined with the sane
vol unme of an equinolar solution of fumaric acid in
i sopropanol, preferably at a tenperature of 30 Cto 40
C, nore preferably 35 C. The crystal slurry is diluted
with isopropanol and cool ed to anbient tenperature.
This | eads to pol ynorph C. Another preferred
enbodi ment of the present invention relates to a
process as
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defi ned above, wherein the resulting conpound
(2S)-1-{[I,!-D nmethyl-3-(4-pyridin-3-ylimdazol -

wo 20077370 py| am no] - acetyl PCT/EP2006/069509

}-pyrrolidine-2-carbonitrile figrarate is crystallized
fromTHF. Preferably, 9 %to 13 % (ww), nore
preferably 10 %0 12 % (wWw, nore preferably 11 %

g \.;_VIS;N) ﬁs ? TSFrlPedljbr?g? ﬁg‘? Coénlz %mrﬂjﬁ FPQ{PH Pgl_\/y}or Pl?ﬁ Q]félszpr CFeng} |1I)V€nt10n

eanpreopipd asinedicamecie forlthg ‘erpaytmeot ardi/ oiepr@pb@nkioof dikdabas which are

g%g%gtleg 3@%‘1%{5’9 i\ ch!ﬂ d?z{b% eb ﬁp é%ﬂ%iy Port ﬁl@?lﬁl{)@ér?%ggean iabetes
mieHitesn ﬂmpwdwwow tOémawubm (h&ea%mlttlis deerfsafrapEup grohn, obesity,

a¢d/dr fn@taﬂiﬁc sy@ﬁ?cfrﬁé %Péfé(raﬁfy rﬁ‘)ntlﬁgmﬁf @%@ﬁ@en@ﬁm@@tegﬂeﬁlt@g’and/ or
C, nore preférab C, crystal by cool in

d
Hnpaied ! %%toiﬂtmlceﬁﬂrglqr@abesﬂ}%oamoy § Ml @Polymorphs of the
presdredwBtien cilie ui9ad @ntiu@dicragat 66 fdr @h@treédnmpad/&f prophylaxis of
ﬁ%ﬁ tal.l i ne pol ynorph as defined above, when
LFAEPYr ed by a process as described above. As
descri bed above, the conpounds and/or pol ynorphs of
t he prsmwtntim/téamteifcun albsamelites WwgBdrascargdilcampnsigoforomprising a

I
R T B B B e B e FAE PR I P Ceprabe
eroHer asiier iw@pendent di abetes nel litus, inpaired
gl ucose tol erance, bow disease, colitis ulcerosa,

mor bUEulgl:ié?hﬂhc iDRAGbA Velatgéﬂt@/ a‘lg)n[f?iuﬂb@r |c£§/sﬁlldﬂ1‘élrp|@[§li—horph as defined
ra n-insulin naen ne
sl Brenioicots SBREr Sronic-REb R Bidigeutic ffive substance
ﬁnnimmeuimeamﬂdﬁm pophytoxipbisdighsds ind ighr s essbcintad evithi [OPP-1V such as
8ﬁ§7t pgﬁﬁgﬁ ngh Liﬁ&#h'ncdeggﬁ{yh? dﬁﬁet@?ﬁ:ﬁﬁiﬂ% hﬁe]%}qlt B%ﬂfcose tolerance,

boek @fe@see C<zllt§oﬂ¢eé¢sat 1@9@@ cphal Abesebtand 4ir nedsaRrdisisyndsage,

ﬁ%ﬁﬁl§ Td}gls@ aé:@l@ﬁ%%‘t@c R4ivE SbtadbdsifHethB @l MR An @91 prophylaxis of
defi, ne? above a armaceutjcal ly acceptabl e

BN JRRANGEN %ﬁ%ﬁ}%@ ligy ap feor lmPﬁéedl g%%)ﬁ% ?Oéer{ance The invention
fedtéd fasthti0n @re €O APOMP Buid of:cfryﬁalahd: polempepty asafefifed@sbove for use as

fined ab f t bst ,
5 R DR Py or X PGB e BT et GRSt IFSuSHae g
propaylaenf Byt tensipm.ophyl axi s of di seases which are
associ ated with DPP-1V such as diabetes, particularly

non- i ﬂlséﬂdtﬁler@ﬁﬂ)%ﬁﬂﬁ‘éﬁt t‘ﬂ'e ?Ips%hﬁén P@Atl:é ttol'hsmeﬂhﬂﬂ %Ir tﬁg treatment and/or

gl ucose tol erance, bowW disease, colitis ulcerosa,
PenpBulexis pbAiscaseurh yre asearid Wit REBHIVGusl Ardighies. particularly

non-insulin dependent diabetes mellitus, impaired glucose tolerance, bowl disease, colitis
ulcerosa, morbus crohn, obesity, and/or metabolic syndrome, preferably for the treatment
and/or prophylaxis of non-insulin dependent diabetes mellitus and/or impaired glucose
tolerance, which method comprises administering a compound or crystalline polymorph as
defined above to a human being or animal. The invention relates furthermore to a method
for the treatment and/or prophylaxis as defined above, wherein the disease is hypertension

or wherein a diuretic agent has a beneficial effect.

The invention further relates to the use of a compound or crystalline polymorph as
defined above for the treatment and/or prophylaxis of diseases which are associated with
DPP-1V such as diabetes, particularly non-insulin dependent diabetes mellitus, impaired
glucose tolerance, bowl disease, colitis ulcerosa, morbus crohn, obesity, and/or metabolic

syndrome, preferably for the treatment and/or prophylaxis of non-insulin dependent
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preferably for use as therapeutic active substances
for the treatnent and/or prophylaxis of non-insulin

walependsnde di abetes nel litus and/ or inpaired ghC@B®06/069509

tol erance. The invention relatHs furthernore to a
conmpound or crystalline polynorph as defined above for
use as diuretic agents or for use as therapeutlc

|ve S bsta e.for. t treatnEnt d/or
B bty marBReRreT bt BB aRE I eREoT R Rermore to
thelat esddfinea ah@stehwﬂerf:mr the HBedse eatyperndnsiomadirad the use as diuretic agent.
prophyl axi s of di seases which are associated with

PP | 1, 26 B A0l il ROES HRULBEEY RIS Rcatine

depen abetes ne

pelyaospices dabiood abfivederste pmplarqtlpg Oén@érce@antsmvba greatment and/or

?fo%'ﬂ?lax@ Be&istakes VANEH B a@g?)tcﬁ%l ngl PPPANATER a@&1§$&5@9£r¥1cularly
treat ment. and/ o rophyl axi s of non-in

beb @R doprndsat Gadsiemelifis Initred siepsite Bengr hipb disease, colts
ﬁhb@@@mbumﬁh dﬁétslb,o dnd‘/@ffﬁfetﬂ)eﬁc aghidt6ths, t;ﬁééﬂsmgly&or the treatment

ound, or .cryst al ned
SRR HA P S LTS E sk CBtER bR shiuf §FaBP ififed elucose
fq]wraltr@r Sunhenedcanents ¢rodprfisra dcohgpoundat defmedahdyeoiThe invention
w&%ktﬁéfn‘f‘o@%o ﬁf‘efdsg ggdéﬁﬁgg bO\yéh%flajefﬁ th@ﬁ sgels§ ?sq%ellténswn or the
ypertension or wherein a uretic agent h
b%ﬂ@fﬂ%ﬂ%ﬁP%ﬁHQ&ﬂfdﬂmﬁ@Cﬁﬁméht|on further relates to
t he use of a conpound or crystalline polynorph as

d ef | nBﬂC@b@& @ithQhe fleehdds @ﬁl(ﬂ TRR e ﬂ)rOpr r‘t@@ﬁﬂb@ﬁi gSilSéﬁses relate to
SSOCI
e e R PR Rafif frslimo-Dup i rar et dRapigymelius.

mpdmeﬂmcosmwwrmﬁzd @fesicy ard/foo hexabotie syndowh e, dirsfeab sy, non-insulin
d/
e A B M PR e SRt o

and/ or prophyIaX|s of non- |nsuI|n dependent di abet e
nel | i fudesampesitipigpapes and gl as fi%ﬂcréb%ﬂﬁ!@vewth@compound (29)-1-

l{[flVleDlrh&Hylfﬁklﬂb?ﬁhdlﬁuj thediaRiog- 1t§a) bi’@yﬂﬁrﬁn@ﬁa@é@ﬁ} pgwlohdme 2-
eln e | Sea enS|o
BB TP DT T oo PRS ST 0PI OF HRERRgHRd (28)-1-(L1,1-

Dﬁh&h@]s3—t(@ptyhé1nu$@l ofiidazad dryppnep ybrmiapy-atayl}-ppeolidine-2-
E&%b%’lgglrrlrlg ﬁrﬁg‘rfa%re&ﬂ#eﬁglg ta?%g%{ﬁgﬁiot re tag]/eys&ﬁﬁr%g)r ﬁ;yn:l@rgh % d?ﬁned above,
pirsicaledy Whiieghatdeast Y1 ot agrgtialling Pplmlnprpmsslsrﬁhech@bove more

FARBELAY whPRd étqégsﬁﬁé%’ af'éod"crkrﬂ%}ihé &19&8%%%%&@9@&6 and even
mellitus, inpaire ﬁg?ucose ol erance, di sease,

Bors Pfrréwl&ﬁ%wagrgln BUY% PSHE Y SHERS wymamv grdefined above, can be
ggidabol i ¢ syndronme, preferably for the treatnent

and/ or prophyl axis of non-insulin dependent diabetes

mel litus and/ or inpaired glucose
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tol erance. Such nedi canents conprise a conpound as
defi ned above. The invention relates furthernore to

wo b@70ss7as defi ned above, wherein the di seasePCEEP2006/069509

hypertensi on or the use for thE preparation of
diuretic agents. In context with the nmethods and uses
defi ned above, the follow ng diseases relate to a

prefe enbodi nent etes, parti ular

Pon § BRI et e <A ARoLes! HERT fa Geringd e agivity of the
ghrupearistat eryantdme pobesirpls aadedérived mbdabol i ¢ syndr one,
preferably non-insulin dependent diabetes nellitus

Qs@t%l af 'ﬂﬂiﬁiv ﬁl%ﬂg otf ng%stt%h\‘x?{gﬁﬂgtgr% lhﬂn{agq)f(’f I\é derlved fﬁom a

conmposi t1ons, uses escrib
bompo mﬂgm@pgpl gr-with recombinant human DPP-1V. Human 01trate plasma from

ﬂ{ffere!m @bﬁ@’s likv;loo%d ﬁp%& :a%ﬁ si¥a plzcﬂ;{a%ﬁfflt@ﬂﬁokmwumw Qank
pr HIIsyRe @iﬂﬂ%o égP ﬁe&ars% ﬁ&fﬁéw%an%%toeﬁét &%m&q used. In the

éo’ﬂ&)mﬂetr{c[DRP -1V assay g to 1% uLlhu_rna_n plasmla alnd irll the ﬂuororlnetr}c asiay 1.0 uL
[ n -1 ZPl -1 - -pro am no
LRGP ping i £l iy SoN B g BTER ey o P PR G e cDNA
af thie dagtan TORB-8Y ecqaenceydtaaling aad 3o HyorB6dp mestisctelkfor tleeN-terminus
APHL: tTap%Eﬁl%HJi n@doh % & d%:dﬂlt d{ﬁ@l@ b p2Q8Pi@Hfurfan DPP-IV is

crystalline pol ynorp fine nor e
emrfsswu&rwlfwﬁémén Hleactulquea@?d@s%%%C%Wemwahmmme

\Nh n@iﬁ{h‘ng Sf;z}e @}Q‘Pd/s%rﬁﬂﬂi fl\f(lﬁpaﬂm&a‘ﬁoﬁ %hidn@é:tb @rable The

erei eas 0 alr e a Sl a e

B0 Ehf‘am S e e e bl B BAPE . 1n the

calorimedicdDPP-IW acsad 20 ng oecoHatlEPvl Viand rethadlubvirhatriobssh®ng rec-h
nds r h S crlbed

EREDR AP AT RS Y0 Bt 1D OLNERI BP0 SPumEREIEG W 1

nat ur al hunan DPP IV derived froma human plasna poo
by thgiffurqgsgismbian - PrrudramidPp-tr fluorqmethyledumarine((@Hlkioakem No

flﬁﬁ%’ﬁ)ﬂisfugﬁ ARtsuBRRE. I%Mgbﬁgsolﬁtidnt i811€d% DNIP /‘{%h) @ stored at
ne under. sterile conditions an

mcron ne
a%q Jusrdl yse- 1n ?f&aq? detepiRRtioNS el gHhitratespaerngition 9HSHHM is used.
Ligsdys ts @€ternhife kiRtic phrameret 49 Km DRk \Kiaggaybdrat@coh@entration is

he fluoronetric assay 1.0 nL
8?“ﬁﬂﬁg‘wﬁﬂ§§ﬁg QQB assay vol une of 100 nlis
used as an enzyne source. The CDNA of the human DPP-1V
bedeenbeingtriaaisaot atladrg-pNA HCY (Bgbenrled i 1) ¢t wdd hpg substrate. A 10

g sfck SSIMLON = RIRH Mdtst A @R @E%E’Qf aﬁ” 90 deMtiNuse! f 1€1sgned

Into pichia pastoris. Human DPP-1V is expressed and

depininadonsradinal b stratercaresnsetipn Af 2 Y it Biedeliastayalo determine
kidktidParameters as Km, Vmax, Ki, the substrate concentration is varied between 100 uM

and 2000 uM. Fluorescence is detected in a Perkin Elmer Luminescence Spectrometer LS
50B at an excitation wavelength of 400 nm and an emission wavelength of 505 nm
continuously every 15 seconds for 10 to 30 minutes. Initial rate constants are calculated by
best fit linear regression. The absorption of pNA liberated from the colorimetric substrate
is detected in a Packard SpectraCount at 405 nM continuosly every 2 minutes for 30 to 120

minutes. Initial rate constants are calculated by best fit linear regression.

DPP-1V activity assays are performed in 96 well plates at 37 °C in a total assay volume of
100 pl. The assay buffer consists of 50 mM Tris/HCI pH 7.8 containing 0.1 mg/mL BSA
and 100 mM NaCl. Test compounds are dissolved in 100 % DMSO, diluted to the desired
concentration in 10% DMSO/H;0. The final DMSO concentration in the assay is 1% (v/v).
At this concentration enzyme inactivation by DMSO is <5%. Compounds are with (10



chr omat ogr aphy i ncludi ng size exclusion and ani on and

cati on chromat ography. The purity of the final enzyne
w@e@parsié on of Coomassi e bl ue SDS- PAGEI s >95%C1T/RP100€069509

colorinetric DPP-1V assay 20 ngg+rec.-h DPP-1V and in

the fluoronetric assay 2 ng rec-h DPP-I1V in a total

assay volune of 100 nL is used as an enzyne source. In

the fluaqr ni ¢c assay . . . :

RS E -57- B WATO R RTeiGH BRI DS SaRYRe- FBAYBE ERlsRs are

NartdP w51 @) bstisteusppticamnadoBenost yainemeddatd thirillest ock

solution in 10 % DM/ H 20 is stored at -20 C unti

% delt @Q)ng %%‘ Fegﬁ‘éoﬁ@fdu%% al® &fafc{?ﬁ edd % ) egr befst fit reﬁresswn of

conc e n as
Kierl k- éV pelvibitien of 8t laast Kefiffeyend eomigound h@lc‘@m%@tﬂmt Kinetic parameters

Gf)t'E@ %Hi}fn% le@RionSary &llb Bt HOWLRNealDs AieRRd s@ggat@\&on&éﬁtratlons and
i metric assay H Al a- Pro- pNAHCI (Bachem L-

?Jéy%f é dtfgeé‘alté%“ aorg%gxdr%?ﬁéen%tlfes ‘mM st ock sol ution . n
10% MeOH/ H 20 is stored at -20 OC until use. In I1C50
fﬂ‘ﬁé esmpmatdsand c@/slfalli’malpommphabfethe presantinwhtion edfib2 0050 values in

it %%e%%m’l%%sﬂ%is B PP O tPatFon ™) S Var i ea

nd 2000 DA Cl oy necenanaa H At apnt

CII J.UU IIIVI ant—Z2o00 1Mt l_l UuUT TSCUTIICT S UCL ect e

jkin El mer Lum nescence Spectronetery ﬁ&ﬁ At ki rnM
2&0|tation mavelength of 400 nm and an eé%%g [nM]

VVClVCI Cllgl II UI OUO T LoUIIl I IIUUUbI y [SAVA - | y J.- bUbUIIUb Ul
é%)HOL;fq Iﬂlnﬂéﬂﬁ AF dlﬁ's §1%ﬁd£z%[‘§ Are 512 22.7
gﬁbqg)g ?1 e— 1 itHES ?éth The .

rptlo erate romthe colorinmetric
bUUbl rate I S UEl ect BU I IT d I"dedl U DpELl I dbUUlll at -1-05

NnM continuosly every 2 mnutes for 30 to 120 m nutes.
Initial rate constants are calcul ated by best fit

| inear regression. DPP-1V activity assays are
performed in 96 well plates at 37 Cin a total assay
vol une of 100 ml . The assay buffer consists of 50 mM
Tris/HO pH 7.8 containing 0.1 ng/ nLBSA and 100 mM
NaCl . Test conpounds are dissolved in 100 % DVSO,
diluted to the desired concentration in 10% DMSCVH20O.
The final DWVSO concentration in the assay is 1% (v/v).
At this concentration enzyne inactivation by DVMBO is
<5% Conpounds are with ( 10m nutes at 37 C) and

wi t hout preincubation with the enzyne. Enzyne
reactions are started wth substrate application

foll owed by imrediate m xing. | C50 determ nati ons of
test conmpounds are cal cul ated by non-linear best fit
regressi on of
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the DPP-1V inhibition of at least 5 different conpound
concentrations. Kinetic paraneters of the enzyne

WO e@chisme are cal cul ated from at | east 5 diffeP@nEP2006/069509

substrate concentrations and -at44 east 5 different test
conmpound concentrations. The conpounds and crystalline
pol ynor phs of the present invention exhibit |C50
value?gln the r

e et ol ormartsd B8 p8lmnp A B RS <R 581 B DAS

ofedichimept; egeintthé forendfipharmaru benl pspdragion srfad ies@ngyarenteral or

A)%Zal ﬁ(Pnﬁlhs?raEB{l { ?c{nqﬁ?s?elll{:d ¢ exgﬁ@?erag?’%kams % Q4 the form of

opl Ca
tyélea‘d AP Hes tableesd dragms, leaed ﬁdpqi eoft palatgieatapsplesesodutiang, ftrhlelswns or

Fgﬂsﬁ]‘nst RPhLAY 2. ﬁ%te €&knt @ps! ?b§mto‘f‘fe§"$ﬁ?@%ter£‘lﬁf d.o8Rdhe form of
t ge at.l ne CapSU es, sol U I ons, . enul si ons_ or

g‘dﬁ?ﬁ@ﬂ §‘P18Hgns Qresgﬂaaqnplyns ar 1@1 FH stqlllglofnéfqﬁtgplcally, e.g. in the form of

SuPRests i dEingSor Br enterally, e.g. in the form of
i njection solutions or suspensions or i nfusion

sol ut J1“1(1) gl’oductlotnogfI #& pLXrl‘maceL%hca %regzgatl P dh ][e e#%ceted in a manner

oi nt nmen Ion o
phehval batfancilibr foreappeespi ckided mrthbert dfy heioemg thadescribed polymorph,

tﬂﬁtﬂﬂﬁ Mécﬁﬂblﬁﬂaﬂlén Bfn ﬁf@rltﬂe,"ilﬁ duficd Waﬁ%ﬁﬁ%ﬂbﬁiﬁi&é &flo! a'kalenical

bri ngi ng the descrlbed g
%mné?ﬁr@mpy foran taggthichuith éﬁlt%kf’llﬂoéttﬁélﬁ’ 1PFFéft geneytically gompatible
yaldusaiq@isebsdransesals hid, of des@ed, @b £ phadeirb it 45k @ik,
forn1together W th SU|tabIe non-toxic, inert,

e BB SRR SO B FMRC SRt o oranie
eaijrialvmateﬂalsSEhusafmlr exaaplejlectosratenisarc arderivatives teyeof, talc, stearic
h&@ ()9 ﬁp%a‘fts Q%LBé Ler‘gefl %Ea@flhalln?terlglllé o b1t oJoQ?eﬁ'thl&@ rcﬁh es and hard

actose corn star
a@@tm%ﬁapwé@ &n@ﬂo@@rarrlqraweﬂai% fos 89Tt 2elating cgpsulesare Zon @ample

%talﬁﬁt JIRekh:AS radhid %mf%hﬁ ah@li§u ol d@lge?ldlﬂ{go(ﬂ{ @1@ nature of the

lets, dra ees and .ha ela i ne capsul es

a%&erF P Qi {0 Gaf ey 6&15% edSW £ FHIE ﬁgmeé:gseaor%éofa ? eglptine
mpaﬁbb)esulmgﬁdaaﬁﬂrenmﬂuﬂs foraixesrodbiaicn @ndlusiens asddyiwhs are, for
ggatgnpl}l l'laltéjrr ]gg{yéell?fltsﬁ%régeg ganVrner Ier gar%rﬁdtt]?ee lﬂﬁeagullga%leogaﬁrtler naterials for
mgeption @Qllutlnns dre, fonsanyfle, sofdr, agl,edlmls, pelyelaygdydesd jind vegetable oils.

§501i] @@éaﬁlﬁﬁéybﬁﬁls f@tsﬁg¢(?s té?ésoi're tfgﬁe)ﬁﬁﬁl%ﬁjéj GhiuPhl o?ﬁlfardefled oils,

ut1 ons and Syrups or exa wat er
Yargsolds anﬂﬁ%ﬂl%ldg)éﬂl%ﬁd)@ﬂwés }Sm%ble %l@ramtéﬂ%la fqrutel?lcal

ﬁ&b@faﬁ@h%ﬁs Qlycérites %m@@yl&ﬁbtw dn@l'h%nﬁh%ﬁc gI@@erndeM O%enated oils,

6 . B raa ety Uiy e B b %téalaggélw%% Find

ectlahpt derivaaitves; al or hardened oi | s,

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents and antioxidants come into

consideration as pharmaceutical adjuvants.

The dosage of the compounds and polymorphs of the present invention can vary
within wide limits depending on the disease to be controlled, the age and the individual
condition of the patient and the mode of administration, and will, of course, be fitted to the
individual requirements in each particular case. For adult patients a daily dosage of about

50 to 2000 mg, especially about 200 to 1000 mg, comes into consideration. Depending on
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waxes, fats and sem-liquid or |iquid polyols.
Suitable carrier materials for topical preparations

wae@7ghyseer i des, sem -synthetic and synt heti c PCT/EP2006/069509

gl yceri des, hydrogenated oil s,134 quid waxes, liquid
paraffins, liquid fatty al cohols, sterols,
pol yet hyl ene gl ycols and cel | ul ose derivatives. Usua

stabili reservatives, wett .and | sifyin

SeRb e R DY Risels Phy s ekipicOgRTH: Somodtisage

ﬁ@l@ﬁlﬁoﬁphs&ﬁ lthiespreaant inaeytisrgedulle b sdroiniisterpd @4th wne or btvefad daily
%@ %qug%%k)geu>“scolorants and maski ng agents

|0x dant's °co 0 consi deration as

pharnaceutlcal adJuvants The dosage of the conpounds

and pﬁhvn&wmﬁlgelﬁfcaltmépwmwnw}m\mﬁlﬁmcmta@a&bw&28to 1000 mg,
etfel,?hlﬂ?r e 500%& Srdesapdiidatilof f8lydbeAsEhE Prddéit invention.

contro the age and the individual condltlon of

t he t and the node of. adm nistration, and wi

of coﬁl%g’ ORI PATBIS $YVE We‘”}lﬁ%ﬂt‘?ﬁh&lli’é?se‘?@a&?“r“é?ﬁéﬂtn’sorF fetail. They

e@chowpart, noulnadn ded selimktdts sachd it apgiriaant:s Tae dainpyund (25)-1-{[1,1-

SA3888, 51 43088h,£9518,8200. %oy SRS Bt BT

cmbemgnlﬁ t3n bf obthme@{fbg lelgeg:getands dibadosed ercw\é% 03/037327 or in analogy
; S

i f t ho eghg}ohﬁdféﬁg‘% 148, b?m&ﬂ?ﬁ@ ! %2‘1‘1@{111 3—@9 rﬂl'&%&-rl-yl)-

I nvention coul ni st
BEYGmi8el ek - aﬁmlyi%%é@@oaﬁr%fuﬁ@r@e Carhbel@fasalsed by the methods

g@aagﬁwé Rk i@theE!saﬁnpllaaéﬂmc@@ﬂﬂoaalgen@fa@ &natvh @hthe person skilled in the

nyen cont ai.n ut 50 to 1 re

3ot teopanomyS S rdine B B5 araeaar o ry b sk BT RLbY the
pmdmelﬂ fmivemwieone] oyithe Tineh ddl diveni in gh ceoxamples 1 bg nwvao gams methods.

ahH‘l?%t’]I{lgttESalg Q t?lgls(ﬁo?ltél’rr]lal[l Cil?l?takfzﬁﬁbie%r '3?1{ e gr%gglleh by-ﬂlﬂé?ﬂods

mhp@;us torthe r@@h@@ﬁm@n(a@gye prip[thg examples or by methods known in the art.
D net hyl - 3- (4-pyridi n-3-yl-imdazol -1-yl)-propyl am no]
-acetyl }-pyrrolidine-2- carbonitrile can be obtained
by the nethods disclosed in WO 03/037327 or in anal ogy
thereto. The conpound
(2S)-1-{[I,]-Di nmethyl-3-(4-pyridin-3-yl-imdazol-I-yl)
- propylam no] -acetyl }-pyrrolidine-2-carbonitrile
fumarate can be obtained by the nethods given above or
in the exanples or by nethods generally known to the
person skilled in the art. The pol ynorphs according to
t he present invention can be manufactured by the
met hods gi ven above, by the nethods given in the
exanpl es or by anal ogous net hods.
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Starting materials are either conmercially avail able
or can be prepared by nethods anal ogous to the nethods

w@eoen7shove or in the exanpl es or by nethods REDBP2006/069509

the art. Exanpl es X-ray Powder- ffracti on The X-ray
powder diffraction patterns were recorded with a STOE
Stadi P X-ray diffractoneter in transm ssion node (Cu
Kal radi ation, Ge-nonochromator osition sensitive
detector (PSD), angul ar raggngth 42 2-th eta, steps
of 0.5 2Theta, neasuring tinme 40 seconds per step).
Xhay PamdbeRifvecteonpr epared and anal yzed wi t hout further
processing (e.g. grinding or sieving) of the substance
0 ctr p : g
T R e R ord . SR SO patagi P Xray
élfﬁxlaﬂt@met@uslpéf@ﬁwwan@pé@ i(hy el apdpiasn. fsmiagl%hromator position

ScARRiIVE d@t@@koar@psw an é 3Ngh abo hetane @,Ebpts\w 0P THBR, measuring
chl or | R spectro

T
i teoBoae e - JS% Rt SR S bk Bl vihont furter
podessmiggnl. drireisigd ait diewin g} of thekpbd2nerat S bizaactdgdrac@nd) — 25 °C).
MCT detector). Exanple 1 200 ng of (2S)-1I-
I gﬁihyl 3-(4-pyridin-3-yl-imdazol -1-yl)-propyl

Iisﬁ 5{ - pyrrolidine-2-carbonitrile
&chronatographed free base, 546 mmol) were dissolved

he R-gpastigof thesamplas siere iaeordphpeiim efcrlaiohsispensem gagsisting of
isFox. 1:5Im e aflaval €M BSap p%x 98k Foff N‘ﬂ@fﬂ)&w@éﬁ' thoWBHRIm chloride plates,

SR 1T B R L Sl o 2050
peemu(nersolwasn Beat d2 bo6HE0ATedistand, MICT lde@etosol ut i on
was obt ai ned. The solution was linearly cooled to 20
OCwithin 3 h and then aged at this tenperature over
night. Prior to filtration the suspension was dil uted
with 2.0 nmiof propanol. The filter cake was rinsed
with 3.0 nmiof 1-propanol. After drying (25 0C, 5 nbar,
15 h) 220 ng (83.5% off-white (2S)-
1-{[1, 1-Di net hyl - 3- (4-pyridi n-3-yl -im dazol -1-yl)-prop
yl am no] -acetyl }- pyrrolidine-2-carbonitrile
fumarate were obtained as fine needles, in the form of
pol ynorph A. Exanple 2 1.0 g of crude
(2S)-1-{[I,!-D nmethyl-3-(4-pyridin-3-yl-imdazol-1-yl)
- propyl am no] -
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acetyl }-pyrrolidine-2-carbonitrile fumarate were
di ssolved at 70 OCin a m xture of 15 nL of 1-propanol

wanah78067aL of water. After polishing filtratiper/EP®06/069509

solution was linearly cooled f¥lom 70 0OC to 20 0OC

wi thout agitation within 8 h . The crystals were then
nmobilized with a spatula and the suspensi on was
skimpred at 20 OC for additional 8 h . The product was
collected by filtration, rinsed tvvi ce with 5 nL of

5@1%3 §£%§ gld gbgeﬁﬁg{ﬁhﬁ% w BYY 1Hg" H%O - 1 \ pr%?)?fiammo] -acetyl }-
F%ﬁlﬁdmébl bo@ﬁtﬁ%ﬁ (IEM}on%ato ér%plpé/(f il Bz =46 ufﬂ&)@%@ liissolved in 2.0

propyl am n -acet
}I}LpgfrlﬂmiopquieAQamlacmanmpcnahﬂe Homeg @h.el. hequvajsital dfiselel fumaric

gvnpeogil’(]igm tLICkf\:/r\ﬂrll é S urnr§/ %vczllls st?rre({vf%r 38' %lnlg)tgs %X%ﬁgll&) EL of water

Gvgl%)a‘d'de({ ["ﬂhe'su@eﬁﬁ&mﬁas Bedidt Y51 o P Ylead ff@lﬂﬁﬁloslvﬂ ot¥dided. The
| am no]j - ei)rﬁ(iA yrrolidine-2-carbonitril

fQ}%‘?fhWés lerﬁrafly F‘PPI% wihia dh yubiher azgdpt s Wwatire over

Qfgﬁp PRk t@ﬁlu@ﬁoﬁ) the gﬁfslse%rsmﬁ%s%lﬂhfea vfntﬂ 3, 0 ﬁ{L Q?rl)%ﬁml The filter cake
sol ution was |inearl Yy cooled from 65

Wt Hotee vadi - 8mlodf hpiorppelgAfier drying (23 fstSam%armé‘r ) 220 mg (83.5%)
Hﬁmmtegﬁg) W{Eﬁl @11%@91@9'3%4%&11’1@ g@%ﬁﬁﬁ@ﬂ Qe %@pylammo] -acetyl}-
stirr f or "addi ti"onal h . The product was
EBF‘PléEIP%a ppopitrife fymage wererhiinednsclinaijeedles ithedprm of

fofptPhopanol and then dried in vacuum (5 nbar) at
a ient tenperature over night, yielding 830 ng (83%

28)-I-{[I | - D met hyl - 3- (4-pyridin-3-ylimdazol -
x3mplegr opyl ami no] - acet yl
}- pyrrolidine 2-carbonitrile fumarate as crystalline
HJQ df@fllﬂﬁ (58);8— é?l' I—Mlaﬁhé/pgl(@%yﬂﬁﬂﬂgfyl itYRlazdI62y1)-propylamino]-
e of
myl} pmrwalﬁfy@ C@rb(ozn 1t51§Fr ﬁumaﬁats were dipolygd 8t 1G4 yima pixgpgiof 15 mL
8" -pRdpan8CAIDYA00 L dI¥Wat@! AflérRiihif @RI thd &lution was linearly
hed free base, 546 mol) were dissol ved

(chr ormt 0 72); %f L
fFepled from e afropurhont agitagianvatiuin 3 st e itle Werﬂféﬁn gobilized

Wh@sf)gtg})agﬁdqgé s&?éﬂ%‘idrpwasosftlrﬁﬁ am’{) af fdraaBioGalh. Ahe3POduct was
equl va

ents) in i SO anol was
arligsigd Roaéﬂtaatgpn mﬁ@edrtwﬁlwﬁhfgmmf@kowggwgqh% dijgd in vacuum (5
ﬂiﬂafata@qm%énh tén plrat@fe é&@ﬁfgﬁp%ﬂsﬁimgB@S ﬁ%l(gr%ﬂ(mqt{u 1-Dimethyl-3-
pro

i ght at anbi ent tenperature.
(:‘bPYré(Efle”dylbl}mthOi A ati- BWpy}arrﬁ%ldaqewl}:éyrwltdmfs2ﬁﬁrb@flltrlle fumarate

hSQPHARANRSIyRBEHLH REDofNIBR deBRdvasyH MR &cbar ) at
arrblg){ent tgrrpy%rg% ure 8ver ni ght ;%tgl ding 230 ng (87%

{‘:)%asr%-ll -{[!,!1-D nmethyl-3-(4-pyridin-3-yl-imdazol -1-yl)
ple3

1.0 g of crude (2S)-1-{[1,1-Dimethyl-3-(4-pyridin-3-yl-imidazol- 1-yl)-propylamino] -
acetyl }-pyrrolidine-2-carbonitrile fumarate (not in form A) were dissolved in 15 mL of 1-
propanol at 65 °C. After polishing filtration the solution was linearly cooled from 65 °C to
15 °C without agitation within 8 h. The crystals were mobilized with a spatula and the
suspension was stirred at 15 °C for additional 5 h. The product was collected by filtration,
rinsed twice with 5 mL of cold 1-propanol and then dried in vacuum (5 mbar) at ambient
temperature over night, yielding 830 mg (83%) (25)-1-{[1,1-Dimethyl-3-(4-pyridin-3-yl-
imidazol-1-yl)-propylamino]-acetyl }-pyrrolidine-2-carbonitrile fumarate as crystalline

polymorph B as slightly beige powder. Mp. 162 °C
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propyl am no] -acetyl }-pyrrolidine-2-carbonitrile
fumarate as crystalline polynorph C as bei ge powder.

wezampls76 200 ng of (2S)-1- {[1,1-Dineth PCT/EP2006/069509

-3-(4-pyridin-3-yl-imdazol-18yl) - propyl am no]
-acetyl }- pyrrolidine-2-carbonitrile (chromatographed
free base, 546 mmol ) were dissolved in 2 nL of THF. At
BPfea solution of 65 ng of fumaric acid (560 mol,
1.03 equivalents) in 2 nL of of THF was added sl owy.

Gt (b 3 BPee BT (BT B GvEF 1T AP0l scety -
g)_ﬁ?:&kﬁ#@ §_ch ol ?é’(%ﬂﬁﬂﬁétgé} }é\ﬁ%il fidyiie ‘348\?[7{61)5\’\/&3 dRfolved in 2 mL

ore the product ect ed by tration.
Fhigomoppolasambieseempaiateeyltidn Bwartn (X0-AHE) ankitibh@h 65 mg of

ﬁ-\néﬁ?{?c alc& (\égﬁ ﬂﬁ@l’g}g@]g‘mar“)@%f%) ?n L§n 1goep ;?arn% 9v£1se a(ﬁieg rrapidly The
fe%{?‘])cmlg ﬂ{lhk sulsp &N B \Q’é{é dlﬁtte(d"'wﬂy 5 in¢ll, §F iSopbp Bl SR Qhréd’ d’\Je} night at

gﬁ)g% am no] -acet }-pyrrolidine-2-carbonitril
PiRRigh alpggatwy?h%quﬁét ww}%%frt%bxﬁlgétl%.r@éﬂbmwth 5 mLof

Nﬁpro%gﬁolggd Emmhe% 1(1\ Vﬁédlml @pﬁ@oﬁg e QMb%% tew&ﬁhfa cnxar night,

ollowi n r&@e i ent manuf act u

%iéwm%ﬁoéﬁ& - {[hbrl%lme@wi 3 (et lmélﬂaﬁ%lrl -

@prg}éﬁnh@]gﬁc%gﬂ RPrrofiife- gg:a%%tﬁlé@ni—a%& stﬁryﬁMﬁﬁ@H@lymorph Cas
ny Povi done K30 10 ng 0O mg Magnesium

E%léf‘aP%W@rl 5 ng 4.5 ng (Kernel Wi ght) 120.0 ng 350.0
ng Film Coat: Hydroxypropyl nethyl cellulose 3.5 ny
Exgnﬂ[g5Pol yet hyl ene gl ycol 6000 0.8 ng 1.6 ngy TaI c 1.3

ng 2.6 ny
200 mg of (2S5)-1-{[1,1-Dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-propylamino]-acetyl }-
pyrrolidine-2-carbonitrile (chromatographed free base, 546 pmol) were dissolved in 2 mL

of THF. At 60 °C a solution of 65 mg of fumaric acid (560 umol, 1.03 equivalents) in 2 mL
of of THF was added slowly. The resulting suspension was then passively cooled to ambient
temperature and then stirred over night. The resulting thick suspension was diluted with 5
mL of THF before the product was collected by filtration. The crop was rinsed twice with 5
mL of THF and then dried in vacuum (5 mbar) at ambient temperature over night,
yielding 197 mg (76%) (2S)-1-{[1,1-Dimethyl-3-(4-pyridin-3-yl-imidazol-1-yl)-
propylamino]-acetyl }-pyrrolidine-2-carbonitrile fumarate as crystalline polymorph D as
beige powder. Mp. 156 °C.



Titan dioxide 0.8 ng 1.6 ng The active ingredient is
sieved and m xed with lactose and the mxture is
w@eaniolsred with a sol ution of pol yvi nyl pyrr ol PCDER2006/069509

wat er or ethanol by fluid bed franul ation. The
granulate is mxed with sodium starch glycol ate and
magnesi um stearate and conpressed to yield kernels of
Exnpe A350 ny respectively. The kernels are |acquered
wi th an aqueous solution / suspension of the above
mentioned fil mcoat. Exanpl e B Capsul es containing the
f ol | oRilfGohted tlktecirSaif R thefomahifeia et RAtsican 8e manufactured in a
conventional manner: |ngredients Per capsule Active
FHEFRYSE éﬁfnafgero my Lactose 170.0 ng Talc 5.0 ny The
conponents are sieved and m xed and filled into

of size 2.Clainms: 1. The conpouriir tablet
(2S)-1-{[I,I-D methyl -3-(4-pyridin-3-yl-imdazol -1-yl)
Keffe@py! am no] -acetyl }-pyrrolidine-2-carbonitrile

fumar.at e. A crystalline polynmorph of th onpo
éﬁ%@rlagrﬁﬁlef‘b claim1, which is characteri zg)dé: ?ﬁBBjOmg
Kad’c@éﬁh@dtmher diffraction pattern having chﬁﬁﬁigerllasjscrng
peaks, e essed in degrees 2-theta at appr o@rr}latel %0.0m
degree heta 9.0 10.8 14.1 19.6 21.6 3. The '© v me
Magstmlmlsweramal ynmor ph according to claim2,1.5mg 4.5 mg

LAGKE t5ed by the X-ray powder diffracjjpiRat 8610 me

own |n I'gure 1.

Fllm Coat:

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with lactose and the mixture is granulated
with a solution of polyvinylpyrrolidone in water or ethanol by fluid bed granulation. The
granulate is mixed with sodium starch glycolate and magnesium stearate and compressed
to yield kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous

solution / suspension of the above mentioned film coat.



4. A crystalline pol ynorph of the conpound according

to claiml, which is characterized by an IR absorption
wa@ep@chrisne havi ng characteristic peaks at appr ORCTEPBO§069509

3382 cm 1, 3128 cm 1, 2654 cmA)- 2451 cm 1, 1714 cm 1,

1662 cm1, 1601 cm 1, 1266 cm 1, 1202 cm 1, 1162 cm 1,

1074 cm 1, 1031 cm1, 995 cm 1, 976 cm 1, 944 cm 1,

glampreBl, 839 cm1, 817 cm1, 760 cm1, 710 cm1l and

637 cm 1. 5. The crystalline pol ynorph of claim4,

characterized by the | R ahsorption spectrum shown in

fi gur gapsuleg copa 5|f?li%nwg§ﬁﬁi&%%faafbetrﬂ@%%ﬁ%fséﬂaa

astRhrEbMYni@nedlai m 1, which is characterized by an

X-ray powder diffraction pattern having characteristic

Deadkiergxpressed in degrees 2-theta at approxi mat ePa capsule

degree 2-theta 10.3 16.0 17.3 19.0 21.3 7. The

rystal line polynorph according to claim6,

Gyedpeisficted by the X-ray powder diffraction pattépfdMme
phiey@ in figure 3.9 9 8. A crystalline polymorph qfggme
the conpound according to claim1l, which is
thlar acteri zed by an IR absorption spectrum having 5.0mg
characteristic peaks at approximately 3345 cm 1, 3090
cml1l, 2641 cm1, 2408 cm 1, 2130 cm 1, 1676 cm 1, 1595
cml1l, 1335 cm1, 1231 cm11, 1162 cm 1, 1072 cm 1, 1024
&he ©ompaEengare sieggigingdmixed gadfilled into agsuleyafrize 209 cm 1
and 631 cm1l. 9. A crystalline polynorph of the
compound according to claim8, which is characterized
by the IR absorption spectrumshown in figure 4. 10. A
crystal line pol ynorph of the conpound according to
claim1, which is
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characterized by an X-ray powder diffraction pattern
havi ng characteristic peaks expressed in degrees

wQ200ietE7@t approxi mately degree 2-theta 6.4 1A8CDERDNG069509

14.0 19.6 11. The crystalline Zol ynorph according to

clai m 10, characterized by the X-ray powder

diffraction pattern shown in figure 5. 12. A

crystal | i ne pol ymorph of the_conmpound according to

claim1, which is characteri y an | R absorption
spectrum havi ng characteristic peaks at approximtely

3310 tm 1, TR&ES8nponnd, (284 18[ ©haDime@343- (dmytidirk8-§7-imimazol-1-yl)-

' 1. : m 1, 1164 cm 1,
1878l -l R ting st ie iR, Y00 e 1.
790 cm 1, 711 cm1 and 635 cm 1. 13. The crystalline
pol yndr ph SFrsiading ppmeiih o4 gieetommey nppeeaiding o claim 1, which is
s ezl By SR OCFyPowmIBONIRrddlioh ipdHé® Hvink4dhaActeristic peaks expressed
crystal EI e pol mr'ﬁ?gf‘i)z t he conpound according to
B GhCHACL 2 R AhAHPSOENAfSE t eri zed by an X-ray powder
diffraction pattern havi ng—character|stic peaks
expressed in degrees 2-th&tegree2-thetd oxi mat el y degr ee
2-theta 7.1 10.7 14.4 15.6 17845  The crystalline
pol ynor ph according to cllaim 198 characterized by the
X-ray 14.1
19.6
21.6

3. The crystalline polymorph according to claim 2, characterized by the X-ray

powder diffraction pattern shown in figure 1.

4. A crystalline polymorph of the compound according to claim 1, which is
characterized by an IR absorption spectrum having characteristic peaks at approximately
3382cm’’, 3128 ecm™, 2654 cm™, 2451 em’, 1714 em™, 1662 em™, 1601 em™, 1266 cm™,
1202 cm™, 1162 cm™, 1074 cm™, 1031 em™, 995em™, 976 em™, 944 cm™, 915 em ™,

839 cm'l, 817 cm'l, 760 cm'l, 710 cm™! and 637 em™.

5. The crystalline polymorph of claim 4, characterized by the IR absorption

spectrum shown in figure 2.

6. A crystalline polymorph of the compound according to claim 1, which is
characterized by an X-ray powder diffraction pattern having characteristic peaks expressed

in degrees 2-theta at approximately

degree 2-theta
10.3
16.0
17.3
19.0
21.3

7. The crystalline polymorph according to claim 6, characterized by the X-ray

powder diffraction pattern shown in figure 3.
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powder diffraction pattern shown in figure 7. 16. A
crystalline pol ynorph of the conpound according to

we@b@i7nrisye whi ch is characterized by an | R absopr@t/EP1006/069509

spectrum havi ng characteristi-c2peaks at approxi mately

3083 cm 1, 2690 cm1, 2636 cm 1, 2413 cm 1, 2245 cm 1,

1682 cn11 1598 cm 1, 1576 cm 1, 1550 cm 1, 1500 cm 1,

1335 , . 1291. cm 1, 123 1179 .cm1,. 1164 cm. 1, .. .
To7s fim 1’ ATBSBIIEIRPPGEN e g UaraGorging Ko i 1, Which s
defaatenized b?@ﬁ IR abrpieh G86trem hbvinkharhbiericticystlkd zitiapproximately
%453@{&?‘ BRo@Em°! .fézﬁ“ci’n& 2&6?5&0 ﬁ%b gd Péﬁfg'ﬁ?l 11895 cm !, 1335 cm!

sor glon Sp ﬁ

éb’ﬂrpmmmlé%@r@r dlig cio ', éD%ﬂcrm 97%1«:@ eP# em J?e1§§m 7098 cm’!

@@@hﬁ gﬁygﬁp@hﬂne pol ynor ph accordlng to any of clains
. 19. A process for the preparation of a

g?ggg .gdcg F}fsg@gl%rpggw?nl)éa of tl?el c%lmr{)sou%dtagcorgm gto clalr%n 8, which is
Ci2Bhctérizefl by lth DiRnasbiypltiod sty sicbwar id-figuré 40 dazol -1yl ) -
propyl am no] -acetyl }-pyrrolidine-2-carbonitrile with
\fl\zrer?relﬁ(?; ?ﬁéqueSé@ nte'%o (9 %f ﬂga %%oﬂﬁdtagco?hﬁlg% Him 1, which is
¢hdradterDiedndiy lag 1X- @-y(mwﬂylr 41 an:ilsn phttenm hfaingl chpragieyistyy ol expressed
ﬁw@é&&ngﬁgﬁg{ orO¥fdafdly di ne- 2- carbonitrile fumarate

is Crystallize fron11 propanol in the presence of

water. 21. Aprocess acco qieggeeté)ﬂ&ltg m 19, wherein the
resul ting conpound (29)-I= 64

{[I,!1-D nethyl-3-(4-pyr!cin-31¥0-iﬁ1jazpl-!-yl)-propyl
an1no] -acetyl }-pyrrolidine Ars_caraonltrlle fumar at e
is crystallized fronll-propanTﬁ Ha—the absence of

wat er. 22. Aprocess accordinglég clalm 19, wherein the
resul ting conpound (2S)- Ik

{[l,!-D nmethyl -3-(4-pyridin-3-yl-imdazol-1-yl)-propyl
anino] -acetyl }-pyrrolidine- 2- carbonitrile fumarate

Is cr ypt al '!l"l'lg&?stgﬂlﬁ%&% e@‘PQ&Q}%ng% clﬁ{% R)Ca‘?ﬁacterlzedgy the X-ray

accordi'ng to € resulting conpoun
po®jer|diffraction pattern shown in figure 5.

{[1,1-Dinethyl-3-(4-pyridin-3-yl-imnmdazol-I|-yl)-propyl

am n012 aCﬁkWstalleé)ﬁo‘lﬁﬁé@h%@the?cbnﬁﬁihB@ Rbddriing té b'lﬁﬁlﬁ @t Which is
is cr 3éllz?g Eron1THF 24. Ends accord% % |
g‘lwa% rlzg @rﬁtgon Wef‘étﬁu%r}@ﬁ%gé: teﬂ“tﬁ&?& & apprommate y
3310 cm” 2658 cm’ 2418 cm’ 2245 cm’! , 1677 cm’! , 1600 cm’! , 1573 cm -1 1334 cm’!
1216 cm™, 1164 em™, 1075 ecm™, 1021 em™, 960 em™, 941 em™, 822 em™, 790 em™,

711 em™ and 635 cm™'.

13. The crystalline polymorph of claim 12, characterized by the IR absorption

spectrum shown in figure 6.

14. A crystalline polymorph of the compound according to claim 1, which is
characterized by an X-ray powder diffraction pattern having characteristic peaks expressed

in degrees 2-theta at approximately

degree 2-theta
7.1
10.7
144
15.6
17.6
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according to any of clainms 19 to 23. 25.
Phar maceuti cal conpositions conprising a conmpound or

wa@eoshaisié ne pol ynorph according to any of cl aP@EFER200€069509

18 and a pharnmaceutically accel®-able carrier and/or
adj uvant . 26. Aconpound or crystalline pol ynorph
according to any of clains 1 to 18 for use as

t hera ut| actlv st ance.

rysea i neh eyt p R RSO s din? GREr T piirpsserizg by the Xeray
ﬁ&wd@ﬂhﬁ@Eﬂ@ﬁpmhfmdpaminmﬁgm¢7ve substance for the

treatnment and/or prophyl axis of di seases which are

gﬁg?g;@:}?gg‘#};’sgﬂ% Po %‘1 @ﬁ of AL u§18 acddi@in rt@@ltafﬁ? M which is

laxi s o eases I'ch are associ at
aharpcteyed by ag dR gb @ipmraﬁ@f:té@m lwamguChé@?ﬁeﬁsteferpﬁéhﬁé@pprommately

9@@% é%a@llsﬂlnrlt 2@6lcgg’p@ur39&n©|22ﬂ9§1?rlg oderantasobawl 1576 cm™!
ettt el B33shtir 4ol et i 0HS ﬁ‘@tlhgﬂmﬁh}%aﬂé‘g@l 1072 cm™

Q0D am§ 1958 iy, M@@ﬁ‘bcﬁlﬁdndr 76T yat' Al07icae’ pal ¢39anph
according to any of clains 1to 18 to a human bei ng or

ani mal; 294 T, § &Mﬁﬁe ?&yﬁo y&f‘?@éf{] 5 lid}?&&izlgh;bg?hei%Rabsorption

pol ynor'ph acco
ﬂh@ﬁ&@@@@ﬂ@1@ﬁ€W®ﬁ prophyl acti c treatnent of diseases
whi ch are associated with DPP-1V. 30. The use of a

conmpoyfid Ofh CEMSE ANl AEoBAMBRIRA 126RAMH A TeakO7(B Yref crystalline
claims 1 to 18 for the treatment and/or prophylaxis of

B IYBefRIsaccAHS WAyiohcldEpehtfelt di abetes nel |t us,

i npai red gl ucose tol erance, bow disease, colitis
ul cer oka, APrduess for dlepref@basint of,a @Aoand I’zIBctoadimgit@ any of claims 1 to

fé/ 81 rocg’ss coghﬁselﬁgacgn%?ngolnﬁ?lirﬁm?eih¥ Y % 1d1n— —%1 imidazol-1-

I"ai s
plb@p@pmmmn] @f:etyﬂé@wahémté dagbortiréde with it marid a@d.
prophyl axi s of di seases which are associated with

DPP- 13, 324 I&&Sé&%ﬁfﬂﬁo%ﬁlﬁmqgn@h&gm(:tﬁy %s@i‘uln? mpound (2S)-1-
di.ng to any claims 1 fhe

rph acc
g[rlelplar Egh- G 1 P%@Pc’awlemléa% Aoyl quPrY@é‘PH%h?C%HHPWOhdmC'2'
parbpiytilaxifarate idtigbaliesd fromnt-prupdholin depeesans of water.
di abetes nellitus, inpaired glucose tol erance, bow

21. A process according to claim 19, wherein the resulting compound (25)-1-
{[1,1-Dimethyl-3-(4-pyridin-3-yl-imidazol- 1-yl)-propylamino]-acetyl }-pyrrolidine-2-

carbonitrile fumarate is crystallized from 1-propanol in the absence of water.

22, A process according to claim 19, wherein the resulting compound (25)-1-
{[1,1-Dimethyl-3-(4-pyridin-3-yl-imidazol- 1-yl)-propylamino]-acetyl }-pyrrolidine-2-

carbonitrile fumarate is crystallized from isopropanol.

23. A process according to claim 19, wherein the resulting compound (25)-1-
{[1,1-Dimethyl-3-(4-pyridin-3-yl-imidazol- 1-yl)-propylamino]-acetyl }-pyrrolidine-2-

carbonitrile fumarate is crystallized from THF.

24, Compounds according to any of claims 1 to 18, when prepared by a process

according to any of claims 19 to 23.

25. Pharmaceutical compositions comprising a compound or crystalline
polymorph according to any of claims 1 to 18 and a pharmaceutically acceptable carrier

and/or adjuvant.
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di sease, colitis ulcerosa, norbus crohn, obesity,

and/ or netabolic syndrone. 33. The novel conpounds,
w@odognorsphis, processes and net hods as wel | as POEER®E6/069509

of such conpounds or pol ynor phst substantially as

descri bed herei nbefore

26. A compound or crystalline polymorph according to any of claims 1 to 18 for

use as therapeutic active substance.

27. A compound or crystalline polymorph according to any of claims 1 to 18 for
use as therapeutic active substance for the treatment and/or prophylaxis of diseases which
are associated with DPP-1V.

28. A method for the treatment and/or prophylaxis of diseases which are
associated with DPP-1V such as diabetes, non-insulin dependent diabetes mellitus,
impaired glucose tolerance, bowl disease, colitis ulcerosa, morbus crohn, obesity, and/or
metabolic syndrome, which method comprises administering a compound or crystalline

polymorph according to any of claims 1 to 18 to a human being or animal.

29. The use of a compound or crystalline polymorph according to any of claims
1 to 18 for the therapeutic and/or prophylactic treatment of diseases which are associated
with DPP-1V.

30. The use of a compound or crystalline polymorph according to any of claims
I to 18 for the treatment and/or prophylaxis of diabetes, non-insulin-dependent diabetes
mellitus, impaired glucose tolerance, bowl disease, colitis ulcerosa, morbus crohn, obesity,

and/or metabolic syndrome.

31. The use of a compound or crystalline polymorph according to any of claims
1 to 18 for the preparation of medicaments for treatment and/or prophylaxis of diseases
which are associated with DPP-1V.

32. The use of a compound or crystalline polymorph according to any of claims
1 to 18 for the preparation of medicaments for the treatment and/or prophylaxis of
diabetes, non-insulin-dependent diabetes mellitus, impaired glucose tolerance, bowl

disease, colitis ulcerosa, morbus crohn, obesity, and/or metabolic syndrome.

33. The novel compounds, polymorphs, processes and methods as well as the

use of such compounds or polymorphs substantially as described hereinbefore

ki



