1 Hydrochlorides and hydrates of 1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-
butyn-1-y1}-8-(3-amino-piperidin-1-yOxanthine, their preparation and their use as medicaments The
present invention relates to new substituted xanthines of formula the thutomers, the enantiomers, the
mixtures thereof, the salts thereof and the hydratestthereof, particularly the physiologically acceptable

salts thereof, yvith.inprganic_or organic acids, sych as hydrochlorides, for.example, which have valuable
pharmacolog}i?g’gtjl1r %?gée?ggg,%%dfrt%&ﬁé? Vi Saﬁ%r‘lzsﬁ |ﬁ(ﬁ§a@1¥é%¥ 5 '?ﬁ%'%ﬁw@fgﬁg‘ﬁﬁ?&rﬁéz
dipeptidylpeptiékiselty HBHP-amintheipredirat eyl tkerthdhahtheisthpaeafitor pnd\brimger treating
illnesses or conditions connected with an ingreasaf REE:4V activity or capable of being prevented or
alleviated by reducing the DPP-1V activity, particularly type | or type Il diabetes mellitus, the
pharmaceutical compositions containing a compound of general formula (1) or a physiologically
acceptable $alt tiveseof mudrfitocessis forribe preparadandneivet XdoHhine derivatives with an
inhibitory effect on DPP-IV are already known from WO 02/068420, WO 02/02560, WO 03/004496,

WO 03/024965, WO 04/018468,ANO 04/04%79, JP 20 77 and EP 1 338 595. The aim of the
invention is to provide newcompgunds of for ula I, particularly setts with advantageous properties for

P

, Nicachi for th ired indication, an active substance
must also meet other requirerjents in order to b ca, of being USE )as a pharmaceutical

@y ¢ ected with the'physicochemical nature of the
these parameters are the stability of
effect of the starting substance under different ambient conditions? stability in the course of the
preparation b eBhamaseuicakiomaIafon and ieiltclp the Il gompositions.of the .
pharmaceutical preparation. The pharmaceutical active substance used o p_repareethe pharmaeeutical

cbmpositiodySF8ERtirEreforarieariidresthpriajoviealn arrapabissdlis theseahwitid even under
different enifsrgeren il sigadiy aBmsT BirisahsRlsaMARRRNHM ésea%gi{.ﬁimﬂi&ﬁ HageQlRAaceutical

compositionsn\évhi%régonlaip in_addition t 'thF Active, uég,‘_tanc itself, breakdown products thereof, for
example. InPoleh 2SS REPISRR ﬁ?SOfpgﬁll 'é%’?}b@fhﬂsg '?Hl?nﬁ FeHoR SR i formulations
might be legsigyae sfieeifidulpEhtidabsdsp RO oibtupe pedsiiestteecnd ttent:of fleaeotdoeutically
active subsisacerihg 6P Bulipl IRACERARCDL RGN RRLBY I URkealupigsghljarmaceutical

compositions with a tendency to absorb moisture have to be protected from moisture during storage,

e.g. by the ZFHHRIPEFeRRGIS SR PIGYRRtes b RURIHeARY @i irodhecRTFohfistivif¥here it is
protected frpartimdistyriypinl additon] deberiake=0imapirtpanascRdideedbasantient of

pharmaceutigally,active gtﬂﬁg ' % ma, facture if the pharmaceutical subStence is exposed to
the environment Wiﬁgout(%el gﬁgggtt,gé{[%w romqrﬁga}%tmeo W ﬁ' S{;\%f/g[ﬁ?e)fear%%? %%%r%?({)%re, a
pharmaceuffe@iPbatidesssaasderdhsunenaratiny dhgrapf-nygroscopic. As the crystal modification of
an active substance is important to the reproducible active substance content of a preparation, there is

a need to clarify,as far as possible any. existing polymorphism of an active substance present in
crystalline fgrarr%( B %r“er E‘é?%ﬁﬁf@@n?%&%ﬁhé?&%%&&fﬁ%ﬁ%ﬁg3@aﬂirgﬁﬁ¥§§ﬁ?{§t§ﬂ%‘t’v&re must be
taken to enSH¥EGRALEHMVENBRARAEINBHINCANEH4DEh W ELDSREMISHoBEONBA/ON ange, Wihe
pharmaceutigah pEeparajie DdaERIoBEFUSSS Eiom 4k Otherwise, this could have a harmful effect on the

reproducible potency of the drug. Against this background, active substances which are characterised
by only slight polymorphism are preferred. Another criterion which may be of exceptional importance
under certaifheiraiomstiecesaitipensingavide piwicerpidanauiationorheehnicrf saasufacturing
process for%f&g lon | ility of the active.substance. If for example pharmaceutical
solutions are prepare %é%%ﬁ%é?ﬁﬁ%%%%i?‘ i?{?sa %n%@s%%lﬁiﬁat \atthe active substance should be
sufficiently soluble in physiologically acceptable solvents. It is also very important for drugs which are

to be taken ipraliitiiaH {bestivaIumsiapesrshe uekhesiticiantly 594ale. Thespipblam,gf the present
invention is é?s growdgo%igharmaceutl allé Sg[cﬁlve substance which not %%IJ)C/ Is characterised ,by high
n

pharmacological pot B[ﬁqéﬁ'%%n%%???ff BT3B SFCARER R RENG MRS Aical requirements as far
as possible PBamasieigipat trrsisséivofouRtkteap trarsaitsarthie edarpeetkGfdonnadad with
hydrochlorigracichyfieRRAHUNRERHBSER tSRIXHES Ad the hydrates thereof satisfy this
requirement. Particularly suitable for the purposes of this disclosure are the mono- and
ciihydrochloride as well as the enantiomers thereof, the mixtures and the hydrates thereof. The
following terms are used synonymously: salt with hydrochloric acid - hydrochloride The-disclosure
therefore relates to the salts of 1-[(3-cyano-pyridin-2-yOmethyl]-3-
methyl-7-(2-butyn-1-yl)-S-(5-amino-piperidiritl1-y1)-xanthine with hydrochloric acid, as well as the
enantiomers thereof, the mixtures and the hydrates thereof. These include for example the mono- and
dihydrochloricie of 1-[(3-cyano-pyridin-2-
yOmethyll-3-methyl-7-(2-butyn-I-y1)-8-KR)-3-amino-piperidin-1-A-xanthine and 14(3-
cyano-pyriciin-2-yl)methyli-3-methyl-7-(2-bu-yl)-8-[(S)-3-amino-piperid-y11- xanthine and the mixtures
thereof, including the racemates. The disclosure further relates to pharmaceutical compositions
containina at leact nne of the ahnve-maentinned calie ar hvdratece therenf and nroreacceac for nrenarinA




In a third aspect, there is provided a monohydrochloride or dihydrochloride salt of
1-[(3-cyanopyridin-2-yOmethyl]-3-methyl-7-(2-butyn-1-y1)-8-[(R)-3-amino-piperidin-1-y1]-xanthine in a
crystalline non-hydrate form. 3a In a fourth aspect, there is provided
1-[(3-cyano-pyridin-2-yOmethyl]-3-methyl-7-(2-butyf-111)-8- [(R)-3-amino-piperidin-1-yl]-xanthine
monohydro ride, In a fifth a t, there is provide .
1-[(3-cyan_o%ﬁi’&#?-ﬁ?"@ﬁé%ﬁ%%'g??ﬁ?é%?n3’5 -Bﬁﬁﬁgfﬁffﬁg?[aﬁ)@?'érﬁfﬁ&lﬁp“*é?HWffyl]-xanthine
dihydrochlogfiecisidhshatarisp sobdleecs isrplevitiidrent ambient conditions, stability in the
1-(3-cyanogidio? ARl LML (R AR Gl s i anthine
monohydrochloride having a melting point of 265 5C, In a seventh aspect, there Is provided
1-[(3-cyano FMBRTBIS M Limnharmaseyical prapgralion 1 The piremesaveshAs&Min- 1-yipxanthine
dihydrochlosdbstaviegisetiel ingsprinheAabrBCelisancaightiaspeshdbierais 41opyidae the

monohydro [ ; 43¢ -pyrdin-2- . \ .
yI)methyllﬁ@eﬂgﬁ (gf%%u%y%h%ﬁﬁgié%}% L-%‘EﬁfHS? iPefidin- -&ﬁ@%’ﬁ{ﬁiﬁgygv%é?gmaén X-ray
powder diadigRtEpagid RiviscHraieiasrRie tibnhpripayenidhscisssiebavalaesdicabout 10.38 A, 8.99
A, 6.80 A, Schitnboditithd wiichleontBif SraddRibAMS e Aviveflibuiin Hoth araakioibere is provided

the dihydrochlorid It of 14(3-cyano-pyridin-2-ypmethyl]-3- L

methyl-?-(z%rgg/%%z/?ﬁr- f[1( ?é%‘?i%ﬂfbgl’ﬁﬁnzgsg?ﬁ%ﬁﬂ%@%ﬁ@?@ﬁ&?%ﬁ%ﬁéﬂﬁgr diagram of
said dihydrdoHiezidbacoamsitieal itrarakctiivistiodtbbelst tihospadit A, 8.81 A, 7.67 A, 7.25 A, 5.61
A 479 A 410A, 3.32 A, 3.03A, 2.96 A. In atenth aspect, there is provided the use of a compound
as defined above for preparing a pharmaceutical composition which is suitable for the treatment of
type | or typ& 1P ABPRURION Y MBSt AR ARELCED IR FoRiRy RiPharranarisalin 7yeE¥w#HsEs caused by
calcitonin. s etsuttniitrespectashamdiyht @ddesttbe theaipfRconpasndragAsiicadiehove for

preparing a hiaeRaasHUGARSPIORASI RICh > slanle (L lne Heatmentofiype y dighetes mellius
or obesity. In a twelfth aspect, there Is’provide ahpﬂarmaceu ica coDmpOS|ﬁon, containing a salt as
defined aboPEBIStiSiREAGE S the heidtgiion phivitahie dreing iessntn erdrdstasing the drusiiteenth aspect,

oty Ao e VTl xanthi
-[(3-cyano-pyridin-2-yOm -3-methyl-7-(2-butyn-1-y1)- -3- amino-piperidin-1-y1]-xanthine
optionally together wi %rr?g %%#%%ﬁﬂ&%?%%fﬁ?ﬁééﬁ&?&}%ﬂ%ﬁ&ﬁﬁﬁbﬂaﬂﬁ%ﬁﬂ{'a@peet, there is
provided a phar_w_facmm(b‘athemmm;icakmb‘ﬁt@ﬂ@éﬁhgdsedhh)iiixée_sesalt_mfmept without _
L4(3-cyanopyrgBra i G Lo el B R pmIngnpsdipelacyanthine
optionally together with one or mare inert carriers’and/or diluents. 3b In afifteenth aspect, there is
provided a FtoREEBFRIER ShAYLLSHAR &lebtikAVEmapRRiRion as defined above comprising
incorporating a salt as defined above in one or more inert carriers and/or diluents. In a sixteenth

aspect, therg Isprovided adlipumnaceyioel copaailn containing grmade mya anohydrochloride

salt as defined a and, optionally, one or more inert carrie Gt o VIeW of their ability
to inhibit DPFEfYeRRAtENRCTRTH 6l Hdy eheaiiernthermisla nerdtrdingioan &inse pissitind the

correspondiggynbasaircssiivalvassestiahlactvisstisvant apasditellefiimiensing fayeronditions or
diseases erai(r:erz] §an be afflected %]the [nhibition of the DPP-IV activity. It is therefore to be expected

that the compound%rea%t TR BT AVASRRSITRAT BB REMATERRRGE R Mish s 1&8R%ent of
diseases or@esiiizibra Huctrieialiipe madiicpbon|dfitisctebsinatitubesradiathersy: it teduced glucose
tolerance or ARSI IBSBANIBG SRR CLANRIE FOBRISGIRNSHE Boilingpaty. nephropathy

or neuropathies), metabolic acidosis or ketosis, reactive hypoglycaemia, insulin resistance, metabolic

" Yy
syndrome, diATBIHLRIRR OB INGITIRMIGIFPRIRRAI ST e dige derinshitisrbrakareisdases, obesity,
allograft trarspientatistaacss edtohpoosinctsasaboalsijaight poddiiipnidhese pubsiances are
suitable for preventing B-cell degeneration such as e.g. Apoptosis or necrosis of pancreatic B-cells.
The substances are also suitable for improving or restoring the function of pancreatic cells and
additionally fifeP&RadisHiareswaidhma hfbel efjsatiershirre it uniltitiontijn on the basis of the role

of the glucagpoukherRRRIEIRHSHENPEEIHe Ghdick affhlaforns! the bhinkaWRRA-LY iRgibition, it is
expected thatrégg cofm[p(ﬁu?ds ac ordin%io th% ve?éj%] will be suitable for achieving, inter elle, a
sedative or frangumising effecl 543D 1 PR R1VBR AN SHESIBI Cath i ¥R after
operations ¢HRomacatlicaleshriesp @ evaparedsibly fedutisigm itatitysardtiaitmEtitheafter myocardial
infarction. Moreover, they are suitable for treating any conditions connected with the effects mentioned
above and mediated by GLP-1 or GLP-2. The compounds according to the invention may also be used
as diuretics or antihypertensives and are suitable for preventing and treating acute kidney failure. The
compounds according to the invention may also be used to treat inflammatory complaints of the
respiratory tract. They are also suitable for preventing and treating chronic inflammatory bowel
diseases such as e.qg. Irritable bowel syndrome (IBS), Crohn's disease or ulcerative colitis and also
pancreatitis. It is also expected that they can be used for all kinds of injury or damage to the

gastrointestinal tract stich asmay,occur in colitis and enteritis, for example. Moreover, It is expected
that DPP-I\/ inhihitaore and haeance the comnniinde acecordina to the invvention fan be 11eead tn treat



also, for example, in HIV infections, for stimulating blood production, in benign prostatic hyperplasia,
gingivitis, as well as for the treatment of neuronal defects and neurodegenerative diseases such as
Alzheimer's disease, for example. The compounds described may also be used for the treatment of
tumours, particularly for modifying tumour invasion gnd also metastasisation; examples here are their
use in treating T-cell lymphomas, acute lymphoblastic leukaemia, cell-based thyroid carcinomas, basal
cell carcinon®&d 6r hieianeapoery] DalseTngidhtieris bedspbkepisolvatiyriaceblairiogsierins, |
Parkinson’s glisease & misiaing p adelionidydherdndications aguds: ipliciiarand epidermal
hyperkeratoses, increased keratingcyte proliferation, psoriasis, encephalomyelitis, glomerulonephritis,
lipodystrophi ,%%%ﬁ%’ﬁ%ﬁb@%ﬂf&,Salé‘ﬁléssive and neuropsychiatdc diseases of all kinds. The
compounds according to the invention may also be used in conjunction with other active substances.
Suitable ther. ' for mbinations include for example antidiabetic agents such as
metformin, sm%%%%?gag??egﬁ%%gﬁ%ﬁrﬂﬁé,?%o Et’gm?de? ?r%%%#? %??%eheag'ﬁﬁde, repaglinide,
thiazolidinedRESEHWtigiva2oheissbyReizaaey, RRAR-ghmmacalpaitetotéegcGIE6E870) and
antagonists, 2éRsaangmaialpharmacidaiors ée-a.KRB: 290)i-ERARgammalalpha/delta modulators,
AMPK activators, ACC1 and ACC2 inhibitors, DGATIinhibitors, SMT3 receptor agonists, 11a-HSD
inhibitors, FGF19 agonists or mimetics, alpha-glucosidase inhibitors (e.g. Acarbose, voglibose), other
DPPIV inhibiferprialphiat antayemists, iashbh tha dattsulinttenatoges;dGif Rodradd @itR-1 analogues (e.g.
exendin-4) o oA inafi ith.S i mé)gt - -1251
(869682)-:’jnf§]i itor&%ﬁgﬁ%&%@%ﬁﬁg&%%gg %1hgsu s%%i%ﬁﬁtﬁghaﬁl%ﬁgé%%%gulated
glucose prod RAISH iHthecfvEBach Zaricyamnmsitakiedpg iecusrestiodphistdisslasure are

fructose-1,6-hisphasphatiashydieogenphespbrayase plksaaan-Lrasepior anagenists and inhibitors of

phosphoenoh@/;‘ugat ¢ box Tkinase, glycogen synthase kinase or pyruvate dehydrokinase, lipid
lowering agents, LUh As HMIG:CoA-reductase inhibitors (e.g. simvastatin, atorvastatin), Vibrates (e.g.
bezafibrate, fenofibrate), nicotinic acid and its derivatives, PPAR-alpha agonists, PPAR-delta agonists,
ACAT inhibiters (Bigwieimibero 1 shaleaighahagyption inhibitors such as for example ezetimibe,

bile acid-bingc(ij_?ﬁ substances such as for example cholestyramine, inhibitors of ileac bile acid transport,

HDLraising BEYEGRIPES REExBHIES HiBRors of CETP or regulators of ABC1 or 6 LXRalpha

antagonists, LXRbeta agonists or LXRalpha/beta regulators or active substances for the treatment of

obesity, such as e.g. sibutramine, or tetrahydrglipostatin fenfluramine, axokine, antagonists of the
cannabinoidl ?ggéjp 8??%\%‘&5?’"?&%@6 é?%%/t%?g(%gié ,Sﬁﬁﬂ?‘éé@ﬁf&"ﬁgﬁiﬁéy NpstBYErkPY2
antagonists Gra8tdgoRiskIch M s BE-318700 BRlbI6T Farilbasiidonisehbithedi E2c receptor,

are possible.wHiisaise BAsSRINPopRIBIe R GRMRAUNMSMALR RFas farteating.high blood pressure
~such as e.g. All antggonists or %CE inhibitor ,dg_i’uretics', fl-blockers, Ca-antagonists, etc., or
al

combinationéqﬂg?g T FRETIREAGE FRglie ﬁ?é‘&%\%‘fﬁ'ﬁ&‘?ﬁév%%ﬁﬁﬂ&%?%&ﬁé, by intravenous
route, 1 to 100)mefhpietaratiy!dy 2304w, layiddif /Afd-soiteHo RGO Mg prafiEnalyidto-1B0 mg, in
each case 1 E‘}a‘h&[ﬁmﬁﬁa%E%Eﬁ?ﬁ@%ﬂgﬁ@@b%mpﬁg&%gég%iwlMﬁg%g%ﬁﬁﬂ- cording to the

invention,-optionally combined with’ other acfive substance e incorp d together with:one or
more inert col¥@hiishanddneerddinardhairmnicledinaiits esenaigehl hedlissiosyitechsther .
microcrystalliageeltesennegnesiimdaipaadanp ebianiny Eadone oeitris aedtartaric acid, water,
water/ethanol, water/glycerol, water/sorpitol, water/polyethylene glycol, propylene glycal, cetylstearyl
alcohol, carb%ﬁffr?r'l%r{ﬁ%l%% ﬁl%%\%yoﬁgﬁfy s%%g\t%i‘ﬂncge u%ﬁsgé%%{r# %@5’?5&%’@% s the)r/eof in%/o
conventional¥aieakitigresparations such as plain or coated tablets, capsules, powders, suspensions or
suppositories, Figures '1, 3, 5 and 8 show the X-ray powder diagrams of Examples 2 (anhydrous form
as well as thénmofichyeade), Brand i4; frigides 2, 6yainct8ishow she tfemidanalyses/afibxanmplesil]3-
and 4 and Figur, orption. characteristics of the free base as well as of the
. and d%@%é‘nﬁ%fb“e C%-S{*?l%(%l%r%&mé%.ﬁhﬂﬁ-x%Aﬁ%z‘ﬁ%.
cyano-pyridin-2-yhmethy1]-3-methyl-7-(2-butyn-1-y1)-8-(3-(R)-amino-piperidin-1-y1)- xanthine
(Example 2, B andehond dexamplste Dstartaileacid sakeihe ispdatiomgnefochioride salt of 1-[(3-

34phthalimido)piperidine a. Hydr tion: -12NI-12 3-Aminapyridinerac-3-Aminopiperidine 10.00
(G (106,25 nidh B B o3y U DR G L S O o i 69 L B Scetc
acid are placed in the hydrogenation reactor. 50 g of Nishimura catalyst (a commercially obtainable

mived hodumiplajeugs ey e adad s spende b2 ol el aid. e s

rinsed with 2.5 litres of acetic acid. It is hydrogenated at 50C and 100 bar excess hydrogen pressure
i he e BN TP e e RSB FaH BRGS0 S HES0C. The 2
catalyst and thesadthatesheharaeafare. filtered off and washed with 10 litres of acetic acid. The
reaction will also succeed under less drastic pressures. b. Acylation: HNi



NJ-12 pathetic anhydride 15.74 kg (106.25 mol) phthalic anhydride are placed in the reactor and
combined with the filtrate from the hydrogenation. The mixture is rinsed with 7.5 litres of acetic acid,
and then the reaction mixture is refluxed, while afput 30% of the acetic acid used are distilled off
within one hour. The reaction solution is cooled to 90C. c. Racemate cleavage: OH
(R)-3-Aphtisatithigenpricharsdsarpate R lPryanesvidn-erDmed KBSttt 27238 mol) in
50 Iitrggp@%ﬁgwml@@a@mgé%@ﬁy@w@aya@oC into the acylation reaction solution. This

is rinsed with 10 litres of absolute ethanol and stirred for 30 minutes at 90C, during which time the
product crystallises out. After cooling to 5C the product is centrifuged off and washed with absolute
ethandl. a fRlearystatishticnisT hovitsigt tili(@teversdopidnrafyiedtiyh hrpeting-6f Bt Htves of hBetone

and 99;!i;rg%m‘i%@ﬁ%ewgm-aiqjygminé%wm@m@y the mixture is cooled to 5C, during which time

the product crystallises out. The suspension is stirred for 30 minutes at 5C, the product is centrifuged
and finally washed with a mixture of 20 litres of acetone and 10 litres of water. It is dried in the drying
cupboard wikite keing, rerdenetineidsat 43C-cfieldsyiitin-22/5nkef EXebaplsl-Pr@garptioh-gj-8-
14(3-cyang-pyridin-2-yOmethyll-3:methyl- 7+(2:hutyn=1 -y - -3 amingspingrdn-lydl-xanthine
pase L BN D A R Gie CoEoE g (53 harmy o e s 88917
2-hydroxymethy1-3-pyridinecarboxamide are heated together with 270 ml of phosphorus oxychloride

;Of' 1 hay %\%Qta%ggg&,ﬁmf&a@ig@mﬁwqd&w@%W@mgignmmmmqmmmd@d-
ropwise to about ml of water at a. temperature of 50-6QC. After hydrolysi sphorus
oxych%@f&'?ﬁ%?fa\%efédﬁguw Tfé%qﬁmeﬁr% B’g%’&%%?& v?/ﬁﬁ%gdpuerlnﬁr%/ {r)o%)?iasfe%églqﬁgtiﬁt?whereupon
the product is precipitated. It is filtered off, washed with 300 ml of water and then dried at 35-40C.

In an eighth aspect, there is provided the monohydrochioride salt of 1-[(3-cyano-pyridin-2-
ylimethyl}-3-methyl-7-(2-butyn-1-yl)-8-[(R)}-3-amino-piperidin-1-yl[-xanthine, wherein an x-ray
powder diagram of said monohydrochloride comprises characteristic d values at about 10.38 A,
8.99A 6.80A 519A 4.44 A 431A,398A 393A 357A 3.50A

In a ninth aspect, there is provided the dihydrochioride salt of 1-{(3-cyano-pyridin-2-yl)meihyl}-3-
methyl-7-(2-butyn-1-yl}-8-[(R)-3-amino-piperidin-1-yl]-xanthine, wherein an x-ray powder
diagram of said dihydrochloride comprises characteristic d vaiues at about 11.24 A, 8.81 A, 7.67
A 725A 561A 479A 410A 3.32A 3.03A 296 A

in a tenth aspect, there is provided the use of a compound as defined above for preparing a
pharmaceutical composition which is suitable for the treatment of type | or type Il diabetes

mellitus, arthritis, obesity, aliograft transplantation or osteoporosis caused by calcitonin.

In an eleventh aspect, there is provided the use of a compound as defined above for preparing
a pharmaceutical composition which is suitable for the treatment of type Il diabetes mellitus or

cbesity.

In a twelfth aspect, there is provided a pharmaceutical composition, containing a salt as defined

above optionally together with one or mare inert carriers and/or diluents.

in a thirteenth aspect, there is provided a pharmaceutical composition, containing the
monohydrochioride salt of 1-{(3-cyano-pyridin-2-yl)methyi}-3-methyl-7-(2-butyn-1-y1)-8-[(R}-3-

amino-piperidin-1-yl}-xanthine optionally together with one or more inert carriers and/or diluents.

in a fourieenth aspect, there is provided a pharmaceutical composition, containing the
dihydrochloride salt of 1-{{3-cyano-pyridin-2-yl)methyl]-3-methyi-7-(2-butyn-1-y1)-8-{(R)-3-amino-

piperidin-1-yl]-xanthine optionally together with one or more inert carriers and/or diluents.



Yield: 122.6 g (82% of theoretical) b.
1-113-cyano-ovridin-2-v1)methyll-3-methyl-7-(2-butyri-1-v1)-8-bromo-xanthine 202 g (0.68 mol)
3-methyl-7-(2-butyn-1-y1)-8-bromo-xanthine, 18859 (1.36 mol) anhydrous potassium carbonate and
1.68 litres of N-methy1-2-pyrrolidone are placed in the reactor and heated to 70C. Then 119 g (0.75
mol) 2-chloromethy1-3-cyanopyridine in 240 ml N-methyl-2-pyrrolidine (NMP) are added dropwise.
The conterfiteaftheaspactothare istisreddot 3pramesabr Plspavfies theneantienhas erdessRdhlikes of
water are. t Hon.mi it is goole 25C. The product is filtered off, washed with
2 Iitres%o '\;'T/%%a%r%é;r?g %éﬁ%ﬁﬁgi%ﬁﬁé%ﬁ@%éa? f%af?‘ S/O%tf\%ﬁl eatz)jgi\ﬁeg 'Beﬁa%r%ﬁwﬁé?t.trﬁelgégﬁ% g
(91% SFHEOFHEAL-C.
1-113-cyano-pvridin-2-vOmethvfl-3-methyl-7-(2-butyn-1-v11-843-(R)-PhthalimidoPineridin-1-v1)-xanthi

ne 30 g (0.557 mol) 14(3-cyano-pyridin-2-yOmethyl]-3-methyl-7-(2-butyn-1-y1)-8-bromoxanthine,
318 ﬂB.%%é‘qr%%'P)?%- eiﬁta%%%o’fp%%ﬁad ealjg-g’gmﬁcég 1 B TRPS LN NRTERRI9Rp R ASIRIEE are
placeddémtbectedctshidte contastsielinhe sdagtorade betited o 246Cr After reachiagridis tediperature,
478 mif34nol) diisopropylethylamine are metered in within 20 minutes and the reaction mixture is
then stirred for 2 hours at 140C. Then the reaction mixture is cooled to 75C and 10 diluted with 720 Ml
of methanol. 2.7 litres of water are then added at 68-60C and the mixture is cooled to 25C. The
produdhisiéittese theiff trithyashisdiviipr2iiteesiofywvaiecdiisalied i1 gaashyinrgreupbersbaiiride while
being r, red.iner. cr ﬁ% r rgﬁf téw ?tain 2d s then stirred into 1 litre of methanol at boiling
tempertgtgtﬁr%\fgl Jtdegri ’%%?ﬁﬁvéé e§b v(glt %b r%i‘% ﬁgﬁ?ghso gﬁ%ﬁ%g% r?eﬁa a ef%%%\;ﬁil‘céu %?E%%Jéndered
inert. v@@m@@gmgﬁ%%t@g‘%gs which can be affected by the inhibition of the DPP-IV
1-113-g¥@ng-onTidima-yoiesvs ledometiving: (R WyRdoVAdS A 0RMIN BIRKIRI Wiirnthine
[1IOr Nei:,{- EO 41}12t g (0.733.m0(2 %f 146’3-Fcﬁ/aporg%égin-2-yl)meth []-3-methyl-7-(2-butyn-1-y1)-8-(3-
(R)-phit Ao PP ErHI BN I EntRALSR RESREARTBRE P48 sUFloReR@eThaRGP8-doc 445
ml of etiepstdamingi(?.33adiahaies.added to the suspension. To complete the reaction the mixture is
stirred for another 2 hours at 80-85C, during which time the solids go into solution. Then the phases
are separated. The ethanolamine phase is extracted twice with warm toluene (1 litre in each case).
The combined toluene phases are washed twice with 2 litres of 75-80C warm water on each occasion.
The toluene phases are dried with sodium sulphate, filtered and then reduced to.a volume of about
430 ml by distillation in vacua. Then at 50-55C 1 litre of tert-butylmethylether is metered in and the
mixture is then cooled to 0-5C. The product is isolated by filtration, washed with ted.-butylmethylether
and dried at 60C in the drying cupboard. Yield:273.25 g (86.2% of theoretical) metting point: 188 3 C
(anhydrous form) 11 The anhydrous form of
11(3-cyano-pyridin-2-yOmethy11-3-methyl-7-(2-butyn-1-y1)-8- (3-(R)-amino-pipendin-1-y1)-xanthine is
stable at relative humidities up to about 50%, above 50% r.h. This form takes up about 4% water and
changes into a monohydrate, as can clearly be seen from the absorption diagram in Figure 4. If the
relative humidity is subsequently brought back to 50 % or less, the anhydrous form is formed again,
i.e. The conversion into the monohydrate is totally reversible.



X-ray reflections with intensities (standardised) for the anhydrous form of
1-[(3-cyano-pyridin-2-yOmethyl]-3-methyl-7-(2-butyn-1-y1)-8-(3-(R)- a mino-piperidin-1-yl)-xanthi ne 2
0 [O] driki [A] intensity 1/10 ['A] 8.17 10.81 22 8.37 10.56 19 10.29 8.59 100 11.40 7.76 14 11.70 7.56 6
12.48 7.09 4
reduced giucose tolerance or changes in the fasting blood sugar, diabetic
complications {(e.g. retinopathy, nephropathy or neuropathies), metabolic acidosis or
ketosis, reactive hypoglycaemia, insulin resistance, metaboiic syndrome,
dyslipidaemias of various origins, arthritis, atherosclerosis and retated diseases,
obestty, aliograft transplantation and osteoporosis caused by calcitonin. in addition,
these substances are suitable for preventing B-cell degeneration such as e.g.
Apaplosis or necrosis of pancreatic B-cells. The substances are also suitable for
improving or restoring the function of pancreatic cells and additionally increasing the
size and number of pancreatic B-cells. Additionally, on the basis of the role of the
glucagon-fike peptides such as &.q. (}ngfi and GLP-2 and their link with DPP-IV
inhibition, it s expected that the compouhdsl aécordihg {o the invention will be
suit:dble for achieving, inter alia, a sedative or tranquillising effect, as well as having a
favo.u{"abie effect on catabolic states after operations or hormonal stress responses
or possibly reducing mortality and morbidity after myocardial infarction. Moreover,
they are suitabie for treating any conditiqns connected with the effects mentioned
above and mediated by GLP-1 or'GLP-Z. The compounds according to the invention
may also be used as diuretics or antihypertensives and are suitable for preventing
and treating acute kidney failure. The compounds according to the invention may
also be used fo treat inflammatory complairtts of the respiratory tract. They are also
suitable for preventing and treating chronic inﬂamfnatory bowel diseases such as e.g.
Irritable bowel syridrome (IBS), Crohn's disease or ulcerative colifis and also
pancreatitis. It is also expected that they can be used for all kinds of injury or
-damage fo the gastroiniestinal tract sbch as;mggi:oécur in colitis and enteritis, for
example. Moreover, it is expected.that DPP»-IV inhibifors and hence thel compounds
according to the invention can be used to treat infertility or to improve fertility in
humans or mammals, particularly if the infertility is connected with insulin resistance
or with polycystic ovary syndrome. On the other hand these substances are suitable
for influencing sperm motility and are thus suitable for use as'mafe contraceptives. In
- addition, the substances are suitable for freating growth hormone deficiencies
connected with restricted growth, and may reasonably be used for all indications for
which growth hormone may be used. The compounds according to the invention are
also suitabie, on the basis of their inhibitory effect on DPP-IV, for treating various
autoimmune diseases such as e.g. rheumatoid arthritis, multiple sclerosis, thyroiditis
and Basedow’s diseass, etc.. They may also be used fo treat viral dissases and
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also, for example, in HIV infections', for stimulating blood production, in benign
prostatic hypemlasia, gingivitis, as well as for the freatment of neuronal defects and
neurodegenerative diseases such as Alzhetmer's disease, for example. The
compounds described may also be used for the treatment of tumours, particutarly for
modifying tumour invasion and also metastasisation; examples here are their use in

- treating T-cell lymphomas, acute lymphoblastic leukaemia, celi-based thyroid
carcinomas, basal cell carcinomas or breast cancers. Gther indications are stroke,
ischaemia of various origins, Parkinson's disease and migraine, In addition, further
indications include follicular and epidermal hyperkeratoses, increased keratinocyte
proliferation, psoriasis, encephalomyelitis, glomensonephritis, lipodystrophies, as
well as psychosomatic, depressive and nauropsychiatric diseases of all kinds.
The compounds according to the invér‘.'aﬁcr; 'may also be used in conjunction with
other active substances. Suitable therapeutic agents for such combinations include |
for example antidiabetic agents such as metformin, sulphonylureas (e.g.
glibenclamide, tolbutamide, glimepiride), nateglinide, repagiinide, thiazolidinediones
(e.g. rosiglitazone, pioglitazone), PPAR~-gamma agonists (e.g. Gl 262570) and
antagonists, PPAR-gamma/alpha modulators (e.g. KRP 287), PPAR-
gamma/alpha/detta modulators, AMPK activators, ACC1 and ACC2 inhibitors, DGAT-
inhibitors, SMT3 receptor agonists, 118-HSD inhibitors, FGF19 agonists or mimetics,
alpha-glucosidase inhibitors (e.g. Acarbose, voglibose), other DPPIV inhibitors,
alpha2 antagonists, insulin and insulin analogues, GLP-1 and GLP-1 analogues {e.g.
exendin-4) or amylin. Also, combinations with SGLT2 inhibitors such as 7-1085 or

- KGT-1251(869682), inhibitors of protein tyrosine phosphatase 1, substances which
influence deregulated glucose production in the liver, such as e.g. Inhibifors of
glucose-6-phosphatase, or fructose-‘i‘,iﬁwbisphosphatase, glycogen phosphorylase,
glucagon receptor antagonists and inhibitors of phosphoenol pyruvate
carboxykinase, glycogen synthase kinase or pyruvate dehydrokinase, lipid lowering
agents, such as HMG-CoA-reduciase inhibitors {e.g. simvastafin, atorvastatin),
fibrates (2.g. bezafibrate, fenofibrate), nicotinic acid and its derivatives, PPAR-alpha
agonists, PPAR-delta agonists, ACAT inhibitors (e.g. Avasimibe) or cholesterol
absorption inhibitors such as for example ezetimibe, bile acid-binding substances
such as for example cholestyramine, inhibitors of lleac bile acid fransport, HDL-
ra?éing compounds such as for exampie inhibitors of CETP or regulaiors of ABC1 or
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LXRalpha antagonists, LXRbeta agonists or LXRalpha/beta reguiators or active
substances for the treatment of obesity, such as e.g. sibutramine or
tetrahydrolipostatin, dexfenfluramine, axokine, antagonists of the cénnabinoid‘l

| recepior, MCH-1 receptor antagonists, MC4 reéeptor agonists, NPY5 or NPY2

- antagonists or B3-agonists such as SB-418790 or AD-8677 as well as agonists of the
5HT2c receptor, are possible.

It is also possible to combine the compounds with drugs for treating high blood
pressure such as e.g. All antagonists or ACE inhibitors, diuretics, R-blockers, Ca-
antagonists, etc., or combinations thereof,

The dosage required o expediently achieve such an effect is, by intravenous route, 1
to 100 mg, preferably 1 to 30 mg, and by oral route 1 to 1000 mg, preferably 1 to 100
mg, in each case 1 1o 4 times a day. For this purpose, the compounds of formula |
prepared according fo the invention, optionally combined with other active
substances, may be incorpofate‘d*togéihé? withione or more inert conventional
carriers and/or diluents, e.g. with com starch, laciose, glucose, microcrystaliine
cellulose, magnesium stearate, polyvinylpyrrolidone, citric acid, tartaric acid, water,
water/ethanol, water/glycerol, wat@risorbito!, water/polyethylene glycol, propylene
glycol, cetylstearyl alcohol, carboxymethylceliulose or fatty substances such as hard
fat or suitable mixtures thereof into conventional galenic preparations such as btain
or coated tablets, capsules, powders, suspensions or suppositories.

Figures 1, 3, 5 and 8 show the X-ray powder diagrams of Examples 2 {anhydrous
form as well as the monchydrate), 3 and 4; Figures 2, 6 and 9 show the
thermoanalyses of Examples 2, 3 and 4 and Figures 4, 7 and 10 show the absorption
characteristics of the free base as well as of the mono- and dihydrochlorides of 1-J(3-
cyano-pyridin-2-yhmethyil- 3—methyi~—7—(2—butyn 1-¥13-8-(3~(R)-amino-piperidin-1-yi)-
xanthine (Exampie 2, 3 and 4). - PR T

The Examples that follow are intended to illustrate the invention.
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Exampie 1
D-tartaric acid salt of the R-enantiomer of 3-{phthalimido)piperidine

~ a._Hydrogenation;

7\ He
N —— HN
NHjz NH,
I-Aminopyridine rac-3-Aminopiperidine

10.00 kg (106.25 mol) of 3-aminopyridine, 500 g of industrial grade activaied
charcoal and 65 litres of acetic acid are placed in the hydrogenation reactor. 50 g of
Nishimura catalyst (& commercially obtainable mixed rhodium/platinum catalyst) are
added, suspended in 2.5 litres of acetic acid, and the mixture is rinsed with 2.5 litres
of acetic acid. it is hydrogenated at 50°C and 100 bar excess hydrogen pressure
until the hydrogen uptake has stopped and then hydrogenated for a further 30
minutes at 50°C. The catalyst and the activated charcoal are filtered off and washed
with 10 litres of acetic acid.

The reaction will also succeed under less drasfic pressures.

b. Agﬂation:

O

0;
HN
HN e ' o
. phthalic anhydside

NH,

o

15.74 kg (’106.25 mol). phtha!ic anhydride are placed in the reactor and combined
with the filtrate from the hydrogenation. The mixture is rinsed with 7.5 litres of acetic
acid, and then the reaction mixture is refiuxed, while about 30% of the acetic acid
used are distilled off within one hour. The reaction solution is cooled to 90°C.
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2:X-ray reflections with intensities (standardised) for the monohydrate of N .
1-[(3-cyano-pyridin-2-y|)methyl]-3-methy1-7-(2-buty8n-1-y1)-8-(3-(R)- amino-piperidin-1-yl)-xanthine

¢. Racemate cleavage:

* TD
HMN
O

G . D-(-}-tartaric acid o

{R}-3-{phthalimido}piperidine-iartrate
[(RHIV)]

A solution of 11.16 kg D-(-)}-tartaric acid (74.38 mol) in 50 litres of absolute ethanol
heated to 50°C is metered at 90°C into the acylation reaction solufion. This is rinsed
with 10 litres of absolute ethanol and stirred for 30 minutes at 90°C, during which

time the product crystaliises out. After cooling {0 5°C the product is centrifuged off
and washed with absolute ethanol.

d. Recrystallisation:

The moist crude product is refiuxed in a mixiure of 50 litres of acetone and 90 litres of
water until & solution has formed. Then the mixture is cooled to 5°C, during which
time the product crystallises out. The suspension is stirred for 30 minutes at 5°C, the
product is centrifuged and finally washed with a mixture of 20 litres of acetone and
10 litres of water. it is dried in the drying cupboard while being rendered inert at
45°C.

Yields: 11.7-12.5 kg

Exampie 2 :
Preparation of 1-{(3-cyano-pyridin-2-yl)methyl}-3-methyi-7-(2-butyn-1-y)-8-[{ R)-3-
amino-pibetidin-1-vil-xanthine base

a. 3-cvano-2-{chloromethvi}-pyridine . ,

165.5 g (0.98 mol) 2~hyds‘oxymethyi-s-pyﬁdinecarboxamide are heated fogether with
270 mi of phosphorus oxychioride for 1 hour at 90-100°C. The reaction mixture is
cooled {0 ambient temperature and then added dropwise to about 800 mil of water at
a temperature of 50-60°C . After hydrolysis of the phosphorus oxychloride the

mixture is neutralised while being cooled with sodium hydroxide solution, whereupon
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the product is precipitated.  is fillered off, washed with 300 mi of water and then
dried at 35-40°C. '

Yield: 122.6 g {82% of theoretical}

b. 1-[{3-cvano-pyridin-2-yimethvll-3-methvl-7-(2-butyn-1-vi}-8-bromo-xanthine

o - "Ji'“;/"*&fji
N c)\w N/ r 2N )\ ’>~Br
o |

. 202 g (0.88 mol) 3-methyl-7-(2-butyn-1-vi)-8-bromo-xanthine, 188.5 g (1.36 mol)
anhydrous potassium carbonate and 1.68 litres of N-methyl-2-pyrrolidone are placed
in the reactor and heated to 70°C. Then 119 g (0.75 mol) 2-chioromethyl-3-cyano-
pyridine in 240 mi N-methyl-2-pyrroiidine (NMP) are added dropwise. The cortents
of the reactor are stirred for 19 hours at 70°C. After the reaction has ended 2.8 litres
of water are added to the reaction mixture and it is cooled to 25°C. The product is
filtered off, washed with 2 litres of water and dned in the drylng cupboard at 70°C
while being rendered inert.

Yield: 257.5 g (91% of theoretical)

¢. 1-(3-cyano-pyridin-2-ylymethyll-3-methyl-7-( 2-butyn-1-yl}-8-(3-( R}-phthalimido-
piperidin-1-vl}-xanthine

N N
Il 0 /,/"/ : I 9 //:f;/
SN 8 (N Y N )

. F —_— Y/

N

O

230 g (0.557 mol) 1-{(3-cyano-pyridin-2-ylymethyl]-3-methyl-7-(2-butyn-1-y-8-bromo-
Xanthineg, 318 g (0.835 mot) 3-(phthalimido)piperidine D-tarfrate and 1.15 lifres of N-
-methyl-2-pyrrolidone are placed in the reactor. The contents of the reacior are
heated to 140°C. After reaching this temperature, 478 ml (2.78 mol)
diisopropylethylamine are metered in within 20 minutes and the reaction mixture is
then stirred for 2 hours at 140°C. Then the reaction mixture is cooled fo 75°C and
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diluted with 720 mi of methanol. 2.7 fitres of water are then added at 68-80°C and the
mixture is cooled to 25°C. The product is filtered off and washed with 2 litres of
water. It is dried in the drying cupboard at 70°C while being rendered inert.

The crude product thus obtained is then sﬁrred into 1 litre of methanal at boiiing
femperature, filtered hot, washed with 200 mi of methanol and then dried at 70°C
while being rendered inert. v

Yield: 275 g (88 % of theoretical)

d. 1-l{3-cyane-pyridin-Z-vhimethvil-3-methyi-7-(2-butvn-1-v1-8-{3-( R}-amino-piperidin-
1-vl}-xanthing

N .

I o] = ﬁ 0 ==
Ty !Nl;—r\f/ e NJﬁ[“&—/N/
=N 041\?1 N Q o N OA\N N Q

N | NH,
o=

412.5 g (0.733 mol) of 1-[(3-cyano-pyridin-2-yhmethyl}-3-methyl-7-(2-butyn-1-y1}-8-(3-
(R}phthalimido~piperidin?1~y!}-xanthine are heated to 80°C in 4125 mi of toluene.
Then at 75-80°C 445 mi of ethanolamine (7.33 mol) are added to the suspension. To
complete the reaction the mixture is stirred for another 2 hours-at 80-85°C, during
which fime the solids go inio soiufion. Then the phases are separated, The
ethanolamine phase is extracted twice with warm toluene (1 fitre in each case). The
combined toluene phases are washed twice with 2 litres of 75-80°C warm water on
each occasion. The foluene phases are dried with sodium sulphate, filtered and then
reduced to-a volume of about 430 mi by distillation in vacuo. Then at 50-55°C 1 litre
of fert.-butylmethylether is metered in and the mixture is then cooled 1o 0-5°C. The
product is isolated by filtration, washed with terl ~-butyimethylether and dried at 60°C
in the drying cupboard. o

Yield:  273.25 g (86.2% of theorefical)

melting point: 188 = 3 °C (anhydrous form)
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The anhydrous form of 1-{(3-cyanc-pyridin-2-ylmethyl}-3-methyl-7~( 2-butyn-1-yi)-8-
{3-{R)-amino-piperidin-1-yl)-xanthine is stable at relative humidities up to about 50%,
above 50 % r.h. This form takes up about 4 % water and changes intc a
monohydrate, as can clearly be seen from the absorption diagram in Figure 4 . If the
relative humidity is subsequently brought back to 50 % or less, the anhydrous form is

formed again, i.e. The conversion into the monochydrate is totally reversible.

Table 1: X-ray reflections with intensities (standardised) for the anhydrous form
of 1-[(3-cyano-pyridin-2-ylimethyl}-3-methyl-7-(2-butyn-1-y1)-8-(3-( R)-
amino-piperidin-1-yl}-xanthine

2@ dhii intensity
[°1 (Al i, [%]

817 - 1081 22
8.37 10.56 19
10.29 8.59 100
11.40 . 7.76 14
11.70" 7.56 6
12.48 7.09 9
14.86 5.96 1
15.49 e72 2
16.26 5.45 7
16.75 5.29 18
18.38 4.82 11
18.60 4.77 7
18.82 4.69 3
19.35 4.58

19.55 4.54 2
20.73 4.28 24
21.34 4.16 1
21.77 4.08 4
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[(3-cyano-pyridin-2-yOmethyl]-3-methyl-7-(2-butyn-1-y1)-8-[(R)-3-amino-piperidin-1- V1]-xanthine
monohydrochloride 5.00 g of 14(3-cyano-pyridin-2-yl)methyl)]-3-methyl-7-(2-butyn-1 )-84(R)-3-a m ino-
p i perid i n-1 -A-xa nth in e base are dissolved in 5@ ml of methanol. Then 3.0 ml of a 3.9 molar

solution of hydrogen
suspended in 40 ml

ambient temperature jthe precip]'tate is fil
i fto

product is then recry

Table 2:

solvent.is distilled off and the residue is

formed. It is cooled to

ethyl acetate and dried. The

hyl acetat® and refluxed, dugiimg which fime éimﬁiiﬁyate is
ered off lwa§hejl with ;Iitil,f:
m.absoluie.ethan ield:2. g (50 ICFP eory)
22.10 4.02 7
22.60 3.93 4
22.86 3.89. 5
23.08 3.85 ]
23.47 3.79 11
24.30 3.66 12
2466 3.61 5
25.58 3.48 2
26.02 3.42 p
268.52 3.36 13
2715 3.28 3
2760 3.23 2
28.22 3.16 4
28.60 3.12 2
28.84 3.09 3
29.80 3.00 5
30.02 2.97 8

X-ray refiections with inteﬁsities- (standardised) for the monochydrate
of 1-[(3-cyano-pyridin-2-ylymethyl}-3-methyl-7-(2-butyn-1-y[}-8-(3-(R)-
amineo-piperidin-1-yl}-xanthine

26 s intensity
[ [A] e [%]
8.00 11.05 12
8.45 10.46 26
8.27 9.54 5
10.43 8.48 100




melting point: 265 5 C (with decomposition) The monohydrochloride exhibits less marked hygroscopic
characteristics; there is no reversible change into a hydrate phase as is observed with the free base
between 50 and 60 % r.h. (see the absorption characteristics of the monohydrochloride in Figure 7).
Also, the monohydrochlorlde onIy absorbs water aﬁlery hlgh relative humldltles (>80 % r.h.).

Humidity-dependent
monohydrochloride.

1-[(3-cyano-pyridin-2

monohydrochloride
26 5.97 14.8215.19

Bewdar S, above 80% r.h. for the
ray reﬂe@tlons with mtensmhs (standrdlsedmm&itg anhydrous form of
et Hibionsityah 19 4 ool s é*ﬁ@i% 0 5165 9,95 55 6.80 1301

11.45 7.72

11.74 7.53 4
12.53 7.06

15.91 5.57

16.01 5.53

16.73 5.30 29
16.94 5.23 17
17.99 4.93 11
18.43 4.81 15
18.95 4.68 7
19.31 : 4,59 2
20.54 T4z 36
20.85 4.26 30
21.86 4.00 18
2213 4.01 8
22.70 3.91 7
22.96 3.87 15
23.43 3.79 8
24.56 3.62 18
25.45 3.50 2.
25.84 3.44 14
25.99 3.43 14
26.58 335 6
26.88 - 3.31 4
28.06 3.18 3
29.04 3.07 4
29.29 3.05 g
30.22 2.96 6
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Example 3

1 -[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yH-8-[( R)-3-amino-piperidin-1-
vil-xanthine monohydrochioride

5.00 g of 1-[(3-cyano-pyridin-2-yl)methyl)}-3-methyl-7-(2-butyn-1-y1)-8-f( R)-3-amino-

piperidin-1-yl}-xanthine base are dissolved in 50 ml of methanol. Then 3.0 mt of 2 3.9

molar solution of hydrogen chioride in isopropanol are added. The solvent is distilled
off and the residue is suspended in 40 m! ethyl acetate and refluxed, during which
time a precipitate is formed. It is cooled to ambient temperature, the precipitate is
filtered off and washed with a little ethyl acetate and dried.

The product is then recrystallised from absoclute ethanol.

Yield: 2.7 g (50 % of theory)

melting point: 265 + 5 °C (with decompasition)

The monchydrochioride exhibits less marked hygroscopic characteristics; there is no
reversible change inio a hydrate phase as is observed with the free base between 50
and 60 % r.h. (see the absorption characteristics of the monohydrochloride in Figure 7).
Also, the monohydrochloride only absorbs water at very high relative humidities

(> 80 % r.h.). Humidity-dependent X-ray powder images show that there is no phase

change above 80% r.h. for the monochydrochloride.

Table 3: X-ray reflections with intensities (standardised) for the anhydrous form
of 1-[(3-cyano-pyridin-2-ylimethyil-3-methyl-7-(2-butyn-1 -y)-8-[(R})-3~

amino-piperidin-1-yl}-xanthine monochydrochloride

dw Ze intensity

[A] 17 o [%]
17.95 4.92 5
10.38 8.51 100
8.99 9.83 22
6.80 13.01 28
5.97 14.82 1
5.19 17.07 12
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32.63 2 2.57

15
4.99 17.78 5
474 18.72 8
4.44 20.00 10
431 20.60 13
3.98 2233 10
3.93 22.61 11
3.80 23.38 4
3.57 24.91 11
3.50 2543 11
3.32 26.87
3.15 28.35 2
2.96 30.20 1
2.89 3007 2
2.80 31.92 5
2.74 32.63 2
2.57 34.89 2

Example 4 ‘
1-{{3-cyano-pyridin-2-yhmethyl]-3-methyl-7-(2-butyn-1-y1}-8-}{R)-3-amino-piperidin-1-
yil-xanthine-dihydrochloride IR |

1-{(3-cyano-pyridin-2-ylymethyl}-3-methyl-7-(2-butyn-1 -y1}-8-{( R}-3~amino-piperidin-1-
ﬁ}xantbiné base (1.00 g; 2.31 mmol ) are dissolved in 9.5 mi abs. ethanol and 0.5 mi
methyl-tert.-butylether at boiling temperature. Then 1.2 ml of a 3.8 molar solution of
hydrogen' chioride in isopropanol is added. A precipitate is formed. After cooling fo
ambient temperature the mixture is filtered, washed with a little MTBE and dried.
Yield: 1.04 g (89.0% of theory)

Melting point: 205 + 5 °C (with decomposition); above about 150°C gaseous HCl is
given off. '



34.89 2 Example 4 11(3-cyano-pyridin-2-yl)methy1]-3-methyl-7-(2-but
-1-y1)-8-[(R)-3-amino-piperidin-1- V11-xanthine-dihvd rochloride
1-[(3-cyano-pyridin-2-Amethyl)-3-methyl-7-(2-butyn-1-A)-81(R)-3-amino-piperidin-1- y1)-xanthine base
(1.00 g; 2.31 mmol ) are dissolved in 9.5 ml abs. ethanol and 0.5 ml methyl-tert.-butylether at boiling
temperature, Then 1.2 ml of a 3.9 molar solution of hydrogen chloride in isoprogpanol is added. A
procipitate TBANEA BRI oA B EAER e AR PR A TE B KA PP AR ARG with a e
MTBE and driedsivizlhdr@é mB82.0%amatdpdang Maitisgrpeinwiklibe SE itsededoraosition); above
about 150C.gasppys ki ghiea b e duiaelleride alfgrbiRiuRreRRrkapls hyoroscopic

behaviour; there Is no revers change into a hydrate phase as observed with the free base between

50 and 60 % eriilyEEomioHHEdRKRSHBIRPAERMN B3 I PRI FRIEIRIRY iRVEIiRe B e The
dihydrochlofigigéakasiuive ReraiRies) quRhRiitwatassiiinboHs powasthaaybslentanteof relative
humidities. Humidity-dependent X-ray powder images show that there is no phase change in the
humidity rar%%r?rgnel{olﬁp il 'g-trgaey\f\{r%?@(': o’r%sr’ %t%?me{:%tigg r(%swtandardised) for the anhydrous
form of 1-[(3-cyano-pyridin-2-yl)methy1]-3-methyl-7-(2-butyn-1-y1)-8-KR)-3-
amino-piperidin-1-ylj-xanthine-dihydrochloride 2 8 [0] dhld [A] intensity 1110 [0/s] 7.20 12.26 3 7.86
11.24 '



27 9.34 9.46 10.04 8.81 54 11.53 7.67 100 11.87 7.45 5 12.20 7.25 19 13.25 "668 13.97 6.33 5 14.47
6.12 15
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Table 4: X-ray reflections with intensities (standardised) for the anhydrous form
of 1-{{3-cyano-pyridin-2-yhimethyll-3-methyl-7-{2-butyn-1-y1}-8-{ R)-3-
amino-piperidin-1-yl}-xanthine-dihydrochioride

20 < o intensity
1 [A] o [%]
7.20 12.26 3
7.86 11.24 , 27
9.34 9.46 3
10.04 8.81 54
11.53 7.67 100
11.87 7.45 5
12.20 7.25 19
13.25 ! 668 2
13.97 6.33 5
14.47 6.12 15
15.77 5.61 18
16.65 5.32 4
17.45 5.47 2
18.05 4.91 11
18.50 4.79 37
18.80 472 14
20.16 4.40 15
20.46 - 434 .2
21.03 422 3
21.36 416 - 10
21.64 410 18
22.54 3.94 9
23.17 3.84 | 13
23.90 3.72 15
2457 3.62 7




15.77 5.61 18 16.65 5.32 17.15 5.17 218.05 4.91 11 18.50 4.79 37 18.80 4.72 14 20.16 4.40 20.46
4.34 21.03 ‘
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26 i intensity

i A i, [%]
24.86 3.58 ‘ 9
25.06 1 3.85 11
25.3¢ 3.50 13
25.95 3.43 8
26.14 3.41 13
26.52 3.36 12
26.79 3.32 43
27.24 3.27 4
27.66 3.22
28.15 3.17
29.22 3.05
20.48 3.03 23
30.16 2.96 - 18

The melting points were determined by DSC, using an apparatus supplied by Mettler-
Toledo (type: DSC 821). The melting temperature used was the temperature of
conset of the correspdnding melt peak in the DSC diagram. Heating rates of 10 Kimin
were used and the experiments were carried out under a nitrogen atmosphere.

The X-ray powder diagrams, with one exception, were recofded using an STOE
Stadi P X-ray powder diffractometer. This diffractometer operates with Cuk
radiation(h = 1.5406 A) and a location-sensitive detector. The X-ray generator was
operated at 40 mA and 40 kV.

The X-ray powder diagram of the monohydrate of the free base was recorded with a
Bruker D8 Advance X-ray powder diffractometer on which a speciat air humidity cell
made by MRI had been placed. The diagram was recorded at about 72 % r.h.. The
Bruker D8 Advance operates with CuK,, radiation (A = 1.5418 A) and also a
location-sensitive detector. The X-ray gerierator was operated at 30 mA and 40 kV.



4.22321.364.16 10 21.64 4.10 18 22.54 3.94 9 23.17 3.84 13 23.90 3.72 15 24.57 3.627- 16 20 rl
dm(’

19

Example & _ _
Coated tablets containing 75 ma of active substance

1 tablet core contains:

active substance 75.0 mg
calcium phosphate 83.0 mg
corn starch 35.5 mg
poiyvinyipyrrolidone _ 10.0mg
hydroxypropyimethyiceliuiose 15.0 mg
magnesium stearate 1.5mg

230.0 mg

Preparation;

The active substance is mixed with calcium phosphate, corn starch, polyvinyl

pyrrolidone, hydroxypropyimethyice!iﬁiosq éﬂdzhalf the specified amount of

magnesium stearate. Blanks about 13 mm in diameter are produced in a tablet-

making machine and these are-then rubbed through' a screen with a mesh size of 1.5

mm using a suitable machine and mixed with the rest of the magnesium stearate.

This granulate is compressed in a tablet-making machine to form fablets of the
desired shape. |

weight of core: 230 mg
die: § mim, Gonvex

The tablet cores thus produced are coated with a film consisting essentially of

hydroxypropylmethyicellulose. The finished film-coated tablets are polished with
- beeswax. |

Weight of coated tablet: 245 mg.



[A] intensity in, [%1 24.86 3.58 9 25.06 3.55 11 25.39 3.50 13 25.95 3.43 6 26.14 3.41 13 26.52 3.36
12 26.79 3.32 43 27.24
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Example 6
Tablets containing 100 mg of active substance

Composition:

1 tabiet contains:

active substance i 100.0 mig
lactose 80.0 mg
com starch 34.0 mg
polyvinylpyrrolidone 4.0mg’
magnasium stearate g_{)_mg ‘
220.0mg

. Method of Preparation:

The active substance, lactose and starch are mixed together and uniformly moistened
with an agueous solution of the polyvinyipyrrolidone. After the moist composition .has
been screened (2.0 mm mesh size) anﬁ dried in a rack-type drier at 56°C it is
screened again (1.5 mm mesh size) and the lubricant is added. The finished mixture
is compressed fo form fablefs.

Weight of tablet: 220 mg

Diameter: 10 mm, biplénar, facetted on both sides and noiched on one side,

Example 7 ‘ ‘
Tablets containing 150 ma of aclive substance

Composition:

1 tablet contains:

acfive substance | 150.0 mg
powdered iactose ' 89.0 mg
corn starch 40.0 mg
colloidal sifica 10.0 mg
polyvinyipyrrolidone - 10.0 mg
magnesium stearate 10mag



3.27 4 27.66 3.22 3 28.15 3.17 6 29.22 3.05 3 29.48 3.03 23 30.16 2.96 18 The melting points were
determined by DSC, using an apparatus supplied by Mettler-Toledo (type: DSC 821). The melting
temperature used was the temperature of onset of the corresponding melt peak in the DSC diagram.
Heating rates of 10 Kimin were used and the expeements were carried out under a nitrogen
atmosphere. The X-ray powder diagrams, with one exception, were recorded using an STOE Stadi P
X-ray powdgﬁ%‘?ﬁ@g?&neter. This diffractometer operates with CuKai radiation(A. = 1.5406 A) and a
location-sensitive detector. The X-ray generator was operated at 40 mA and 40 kV. The X-ray powder
diagram of 8{}%@ t’?’ recor i I@ I 2? -ray powder
diffractomet@%)rﬁ V\; |c%gg§§%%%c%a Eﬁgﬁﬁlﬁ?ﬁ%ﬁgﬁ'rﬁé&e Scl\yjlllé ﬁgﬁ%leﬂ%ﬁ% g%géﬁ'r}ﬁ@ lagram was
recorded at#beRIreoss RRIVYRIBATRIGODS saiviaeeehersees (ifAUCh RSFERABIVE XRSPB5418 A) and
also a locatigpessnsiviewletector. The X-ray generator was operated at 30 mA and 40 kV. 19

Example 5 The granules, dried at 45°C, are passed through the same screen again and mixed

with the specified amount of magnesium stearate. Tablets are pressed from the

mixiure.,
Weight of tablet: 300 mg
die: 10 mm, flat
Example 8

Hard gelatine capsules containing 150 mg of active substance

1 capsule contains:

active substance 150.0 mg
comn starch (dried) approx.  180.0mg
factose (powdered) approx. 87.0 mg

magnesium stearate ‘ 3.0 mg
' approx. 420.0mg

Preparation:

"I"heiérc':'ii;é substance is mtxed with the exéipienfs, pas:se;d th-rldtjgi'; ; écfeen with 2

mesh size of 0.75 mm and hohmOgeneously mixed using a suitable apparatus. The
finished mixture is packed into size 1 hard gelatine capsuies.

Capsule filling: approx. 320 mg

Capsuie shel_l: size 1 hard gelaiine capsule



Coated tablets containing 75 mg of active substance 1 tablet core contains: active substance75.0 mg
calcium phosphate93.0 mg corn starch35.5 mg polyvinylpyrrolidone10.0 mg hyd roxypropylmethylcel |
ulosel5.0 mg magnesium stearatel.5 mg 230.0 mg Preparation: The active substance is mixed with
calcium phosphate, corn starch, polyvinyl pyrrolido##e, hydroxypropylmethylcellubse and half the
specified argount ?f gragnesmm stearate. Blanks about 13 mm in diameter are produced in a

tablet- maklng-n'ra%ﬁme and these are then rubbed through a screen with a mesh size of 1.5 mm using
a suitable nGipnasi ) 563 YrRgaEsioe stearate. This granulate is compressed
in a tablet-making machine to form tablets of the desrred shape. weight of core: 230 mg die:9 mm,
convex The tablet cqres thus produced are coated with a film consisting essentially of
hydroxyprogyiRRASIEH SRI¥8 ™ Phe finished film-coated tablets are polished with beeswax. Weight of
coated tableta@iMe mgistafdexample 6 Tablets containing 100 mgsottastiye substance Composition: 1

t;iglet contai%@é‘ﬁj]\g(eeggg%%pegégo.o mg lactose80.0 mg corn%§r§@4 0 mg polyvinylpyrrolidone4.0

bivasigNE IS

- polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg
2,000.0 mg

'Pregetration:

After the suppository mass has been melted the active substance is homogeneously
distributed therein and the melt is poured into chilled mouids. '

R -

Example 10
Suspension confaining 50 ma of aclive substance

100 mi of suspension contain:

active substance 1.00 g
carboxymethylcellulose-Na-salt 0.10¢g
miethyl p-hydroxybenzoate 005 g
propyl p-hydroxybenzoate 00149
glucose 10.00 g
glycerol - 5.00¢g
70% sorbitol solution 20.00¢g
flavouring 0.30g.

dist. Water ad 100 mi



magnesium stearate2.0 mg 220.0 mg Method of Preparation: The active substance, lactose and
starch are mixed together and uniformly moistened with an agueous solution of the
polyvinylpyrrolidone. After the moist composition has been screened (2.0 mm mesh size) and dried in
a rack-type drier at 50C it is screened again (1.5 mpn mesh size) and the lubricant is added. The
finished mixture is compressed to form tablets. Weight of tablet: 220 mg Diameter10 mm, biplanar,
facetted on -and notched on one side. Example 7 Tablets containing 150 mg of active
substance Composition: 1 tablet contains: active substance150.0 mg powdered lactose89.0 mg corn

starch40.0 cggglggl%{%%oho %I\‘/ 8'%"83/"[9}’”0“@1%% pr{OE rg)s(l%mn%e% Sr%::e;lll é) MQ

300.0 mg 21 Preparation: The active substarice mixe

moistened Wﬁvzowiawmgea@nmﬁﬁwmWh@fgzam@ﬁtﬁrm@sé@smmgm@men with a

mesh size %ér@.ﬁmhﬂamagamh@%am% 46ied'® BARIEH BHAMEIAhE SAMASSER6S again and
mixed with th ecme ount esium stearate. Tablets are ﬁressed from the mixture. Weight
e% Qf %‘psrgeously dispersed therein witl

of tablet: 30t E%aﬁ) df%'f stirring. After th

sugar, the sorbitol solutnon and the flavouring have been added and dissolved, the
suspension is evacuated with stirring to eliminate air.
5 ml of suspension contain 50 mg of active substance.

Example 11

Ampoules containing 10 mg active substance

Composition:
active substance 10.0 mg
0.01 N hydrochioric acid q.s.

double-distilied water ~ad . 20ml
Preparation:

The aciive substance is dissolved in the necessary amount of 0.01 N HCI, made
isotonic with common sait, filtered sterile and fransferred into 2 ml ampoules.

Example 12
Ampoules containing 50 mg of active substance:

Composition:
active substance 50.0 mg
0.01 N hydrochioric acid q.s. |
double-distilled water ad . . 10.0uml



Hard gelatine capsules containing 150 mg of active substance 1 capsule contains: active substance
corn starch (dried) lactose (powdered) magnesium stearate 150.0 mg approx.180.0 mg approx.87.0
mg 3.0 ma approx. 420.0 mg Preparation: The active substance is mixed with the excipients, passed
through a screen with a mesh size of 0.75 mm andhiomogeneously mixed using a suitable apparatus.
The finishequgixépégcis, packed into size 1 hard gelatine capsules. Capsule filling: approx. 320 mg
Capsule shettsize T tard gelatine capsule 22 Example 9 Suppositories containing 150 mg of active
substance 1 suppository contains: active substance polyethyleneglycol 1500 polyethyleneglycol 6000

polyoxy.ethmﬁ%i%m@f@é@ak@q@tﬁégré%%&%ga‘h%ﬂt%%Q\PH@, #880.0 mg

Preparation; After the suppository mass has been melted the active substance is homogeneously

distributed tREFRMH AN FRTHANiS Po ficthRiEHRIBBhisRIged info 10 mi ampoules.



Example 10 Suspension containing 50 mg of active substance 100 ml of suspension contain: active
substance carboxymethylcellulose-Na-salt methyl p-hydroxybenzoate propyl p-hydroxybenzoate
~glucose glycerol 70% sorbitol solution flavouring dist. Water 1.00 g 0.10 g 0.05 g 0.01 g 10.00 g 5.00
g 20.00 g 0.30 g 100 ml 23 Preparation: The distilled water is heated to 70C. The methyl and propyl
p- hydroxybenzoates together with the glycerol and sedium salt of carboxymethylcellulose are

~ dissolved therein with stirring. The solution is cooled to ambient temperature and the active substance
is added and homogeneously dispersed therein with stirring. After the sugar, the sorbitol solution and

the flavouring have-igeen anits hEFeliNEoeE. IPEN TRORSIRESAEY BoaleAvyith stirring to eliminate
air. 5 ml of suspension contain 50 mg of active substance. Example 11 Ampoules containing 10-mq

. active substance Composition: active substance 0.01 N hydrochloric acid g.s. double-distilled water
- Preparation: The ctive Autystanmtdosddisedi ve d ity sresessiiy-arphuetiofiPVmhdC . (pade isotonic -
with common sal g d st nes and transferred.in 2 mj am oules. Example 12 Ampoules
“containing 50 quo t?v B %b tancg :56%%9188%“'1'0 ac%lvée '‘Yibstances0.0 mg

2. A monohydrochloride or dihydrochloride saif of T~{(3-cyano-hyridin-2-«
yi)methy!}-(ﬂ—methyi-?—_{?»butyn-_'l-yi)'-a-[(R}?;-aminc—piperidin~l;yll-xanthine.

3 A nﬁonohydréchloride or dihydrochioride salt of 1- -{{3~cyano-pyridin-2-
yl)methyi} 3-methyl-7-(2-butyn-1-y)-8-[{R)-3-amino-piperidin-1 -yl] xanthme in
a crystal%me non-hydrate form.

4. 'l4{(3-cyan0~pyridin—2—yi)methyi]MS-methyl-?-(Zubutyn-1-yi)-&—[(R)w&
amino-piperidin-1 -y[}_-xanthine monchydrochioride,

5. 1 -[3-::Yano~pyridin-2-yl)methyi]—3—methyl~T-(2-butyn—1—y})m8h{(R)~3-
amino-piperidin-1-yl}-xanthine dihydrochioride.

8. 1-{(3-cyano-pyridin-2-yhmethylj-3-methyl-7-(2-butyn-1-y)-8-[{R)-3-
- amino-piperidin-1-yll-xanthine monohydrochioride having a melting point of
285 % 5°C. | |

7. 1-[(3-cyano-pyridin-2-yimethyl}-3-methyi-7-(2- butyn -1-yI}-8-{{R)-3-
amino~piperidin-1- -yl}-xanthine d:hydroch}onde havmg a melting point of 205
+5°C. :

. & The monchydrochloride salt of 1-[(3-cyano-pyridin-2-yhmethyi]-3-
methyl-7-(2-butyn-1 myi)wB—[(R)«B-amino—pipei‘édin~1 -yli-xanthine, wherein an
x-ray powdsr diagram of said monchydrochloride comprises characteristic‘
d values at about 10.38 A, .99 A 6.80 A, 5,18 A, 444A 4.31A,3.88A,
3.93A,357A, 3.50A



0.01 N hydrochloric acid g.s. double-distilled waterad10.0m1 24 Preparation: The active substance is
.dissolved in the necessary amount of 0.01 N HCI, made isotonic with common salt, filtered sterile and
transferred into 10 mi ampoules. 25 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A hydrochloride salt of 14(3-cyano-pyridin-2-yl)methy1J-3-methy1-7-(2-
butyn-1-y1)-8-(3-amino-piperidin-1-y1)-xanthine. 2. A monohydrochloride or dihydrochloride salt of
14(3-cyano-pyridin-2- yl)methyll-3-methyl-7-(2-butyn-£%1)-8-[(R)-3-amino-piperidin-1111-xanthine. 3.
A monohydrOchloride or dihydrochloride salt of 1-[(3-cyano-pyridin-2-
yOmethy1]-3-methy1-7-(2-butyn-1-y1)-8-[(R)-3-amino-piperidin-I-ylj-xanthine in a crystalline
non-hydrate form. 4. 1-[(3-cyano-pyridin-2-yi)methyl3-3-methyl-7-(2-butyn-1-y1)-8-[(R)-3-
amino-pipericlin-Byi]-xanigisiibashipgids rdhel! -[(3-cyano-pyridin-2-ylmethyl]-3-methyl- |
5,1-p-cyano-pyridin2y@unetvil-@methyd4ne- - RS-APgHAIN1-y11-xanthine
dihydrochloride. 6%@yﬁ%&y%m%é%“r&%e?hw%?d%ﬁﬁﬁj@gﬁgﬂyn1%?)@;%(%}(3 '
amino-piperidin-13PYSes e GhaRl Mmﬁioﬁ%ﬁ@fﬁﬁﬁ%ﬂ%ﬁ*ﬁ@ﬁi@éﬁﬁé@_t@@ew
1-[(3-cyano-pyridigbguyrQmehk] &-84deth w7 7A( 27 atyin -5 \6H) B KR 3, amind:pipszidin- 1-ylpxanthine
“dihydrochloride h%v(g:%g aggé:iag point of 205 5C. 8. The monohydrochloride salt of

. 1-[(3-cyano-pyridin-2-yOrTié )-3- methyl-7-(2-butyn-1-y1)-B-RR)-3-amino-piperidin-1-y11-xanthine,
wherein an x-ray powder diagram of said monohydrochloride comprises characteristic U values at

about 10.38 A, S.leA, : %’S‘f g'&?‘ﬁ%’oﬁ'@%&éﬁeﬂ?@iﬁ?ﬁéﬂ%{8‘301%"%357‘é’go’fgp A 26 9.The

dihydrochloride salt of 1-[(3-cyano-pyridin m

7-(2-butyn-1-y1)-@ KRy Bamipapipreritical phrantities, wiriehein suitbrajop shedeealimgrsim of said |
Qihydrocnloride camppeteripadtaiata aliRaSl AMIS bedy Stk ARG 5 A 479

A, 4.10 A, 3.32 A, 3.03 A, 226 A. 10,Use of a compound according to any one of ¢laims 1 to 9 for
preparing a pharrRBOSIRRRATESH S8R BV RalsISRifitable for the treatment of type | or type Il diabetes
mellitus, arthritis, obesity, allograft transplantation or osteoporosis caused by calcitonin.

11, Use of a compound according to any one of claims 1 to 9 for
preparing a pharmaceutical composition which is suitabie for the treatment
of type Il diabetes meliitus or obesity.

12.  Pharmaceutical composition, containing a salt according to any one of
claims 1to 9 optionaliy together with one or more inert carriers and/or
diluents. |

13.-  Pharmaceutical composition, containing the monohydrochloride salt
of 1'w[(3~cyano~pyrid_in—2—yi)methyi}?:—methyl-?.-(z-butyn-?~yi)—8—[(R}-3—amino—
piperidin»‘lfy}]-xarithine optionally together with one or more inert carriers
and/or dituents.

14.  Pharmaceutical composition, containing the dihydrochloride salt of
1-{(3-cyano-pyridin-2-ylymethy!]-3-methyl-7-(2-butyn-1-y))-8-} (R)-3-amino-
piperidin- 1-yll-xanthine optitnally together with one or more inert carriers

~ andfor diluents. |



11. Use of a compound according to any one of claims 1 to 9 for preparing a pharmaceutical
composition which is suitable for the treatment of type Il diabetes mellitus or obesity. 12.
Pharmaceutical composition, containing a salt according to any one of claims Ito 9 optionally together
with one or more inert carriers and/or diluents 13. Pharmaceutical composition, containing the
monohydrochloride salt of
1-[(3-uyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-110-8-[(R)-3-aminopiperidin-1-y1]-xanthine
optionally together with one or more inert carriers and/or diluents. 14. Pharmaceutical composmon
contalnlng the dihydrochloride salt of

1-1(3-cyano-pyridin-2-yl)methyl)-3-methyl-7-(2- butyn -1-y1)- 8 -ftR)-3-amino- , piperidin-1-y11-xanthine
optionally together with one or more inert carriers ari/or diluents. 27 15,A process for preparing a
pharmaceutical composition according to claim 12 comprising incorporating a salt according to any
one of claims 1 to 9 in one or more inert carriers and/or diluents. 16.Pharmaceutical composition,
containing or matfe frof Rreweasiytrsenigesshliacusdinigabcanpenl@l gkiaidingsand 8 and,

- optionally, one ogmer ?é%ﬁ&@féiﬁ@siﬁé&%rgimﬁ%%an according to any one of claims 1 to

- 9 in one or more inert carriers and/or diluents.

16.  Pharmaceutical composition, containing or made from a
' monohydrochioride salt according to any one of claims 4, 6 and 8 and,
- optionally, one or more inert carriers and/or dituents.



