1 Hydrochl orides and hydrates of
1-[(3-cyano-pyridin-2-yl)nmethyl]-3-nmethyl-7-(2-
butyn-1-yl)-8-(3-am no-piperidin-l-yl)xanthine, their
preparation and their use aa medi canments The present
invention relates to new substituted xanthines of

s Byl v i oo

butysal -tyi)-s-m&-ramfnoapibdrhﬁn-hyﬁkahﬂslnbhﬁiﬁﬁkreﬁﬂaﬂoﬁ%lﬂ kiYeir use
the physiol ogically accept abl e salts thereof with

i norgani ¢ or organi c a&inaedicamentss hydrochl ori dgs,
for exanple, which have val uabl e phar macol ogi cal
properties, particularly an inhibiting effect on the
The peasent mv¢nt:bntrelatesetmzm sdbptiuted yhmtbpidsdsifermhiva
(DPP-1V), the preparation thereof, the use thereof

for preventi or treating illﬁs or conditions
connected wi an incr asedf%otivi ty or
capabl e of bding prevefjted al l evi ated by reducing

the DPP-1V N~ P Nul arl pe | or type II

di abet es the p br i cal corrp?sii)ti ons

cont ai ni ng ral rfula (I') “or a

physi ol ogically a cept%bl e salt theheof and

processes for the preparation thereof NHgant hi ne

derivatives with an inhibitory effect on DPP-1V are
the taatoresdythenavantionssrs e @

03/ 004496, W 03/ 034565 Bt %feé’\z{\gg%%ﬁg%} 5y8g ghe
hydratgp theteobarartiulany tpphysiskogisaly anceptabie salts mereof with

‘. : morgahf&’?{‘&t?l%ﬂ c% Scil 8,| &c%vﬁﬁﬁ&g%gﬁ@ EES;X%FYH&%: nHIgE halye valuable

phammarogme& mema’tles spartitoladgdir inBibifiny &fféctant #e! aciivity of the

caqg}éfor the desired i ndication, an active

en?—vf%@@fﬂaﬁ prptidase ]\ (PRBLV) dhrairepargtiondheracs, the usedbereof for
prevertthdSr #88GY Mn85sEbNGbitifinRoRnected with an increased DPP-IV

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 salt
thereof and processes for the preparation thereof.-

Xanthine 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, WO
04/048379, JP 2003300977 and EP 1 338 595.

The aim of the invention is fo provide Rew:compounds of formula |, particularly saits
with advantageous properties for pharmaceutical use.

In addition to its actual efficacy for the desired indication, an active substance must
also meet other requirements in order to be capable of beingusedas a
pharmaceutical composition. These parameters are to a large extent connected with
the physicochemical nature of the active substance.



pharmaceuti cal conposition. These paraneters are to a
| arge extent connected with the physicochem cal
nature of the active substance. 2 Wthout being
restricted thereto, exanpl ea2t of these paraneters are
the stability of effect of the starting substance
: I , -
With A DEI Pt EETInAR) ERanfiAde of RS nafadBlcb fq e SBSiity of
effectfofithestarting sabstanta binder gifferehhamblent bonditons stabiitysin the
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' ified. Th ti f '
proc ROIEIRS, 3ol Ikt bes PANBRL AR dpotance foun
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caused by the uptake of water. Pharnmaceuti cal

conmpositions with a tendency to absorb noi sture have

. ar . f i st ' st or e..g.
The sbSoRB ARG Ao KA IPIR! 0 U MRS ol substance
as a result ohthet ineredised weighticawsed b tivee0ptakb @f wdtér. i Pharmaceutical
ure. In additjion, the uptake of

rotected from noi st )
compEfibfis IR A ABIELE PkEor MaaslLTahayshisy b pelecied fgm moistur
curn gt S A9 B s oy siom e crgi
an enyimenmenhwherent ishprotectedi frgmpnoisast e th dditonpites wtaké of

- moistR i e Bicepranl wEpiaTeiioiehRoading Hirstencs pigng
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_ inportant to the reproduci b vVé substance
being qyatestad Bomampistwerintarnynwayh&referably, thessfotey acpraainiigceutically

g f as_..possible,. a Xxj sting-pol ynor phi sm of an

adwe:%‘ﬁ%%"%ﬂ&‘iib@ W%?E&}Ptﬁf hy@WE?FgFi ine form If
there are different polynorphic nodifications of an
active substance, care nust be taken to ensure that

As the giystal yeedification ofoan Artive substence fsimpdstant he theleproducible
active%bs?&?&ég&rltgn{&ea preparation, there is a need to clarify as far as possible
any existing polymorphism of an active substance present in crystalline form. If there
are different polymorphic modifications of an active substance, care must be taken to
ensure that the crystalline modification of the substance does not change in the
pharmaceutical preparation later produced from it. 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.

Ariother criterion which may be of excéptional importance under certain
- circumstances depending on the choice of formulation or the choice of manufacturing
process for the formutation is the solubility of the active substahce. If for example

pharmaceutical solutions are prepared (e.g. for infusions), it is essential that the



pharmaceutical preparation |ater produced fromit.

O herwi se, this could have a harnful effect on the
reproduci bl e potency of the drug. Against this
background, active subst ances whi ch are

characterised by only slight” pol ynorphi smare :

. ' ' i gh b f.
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It is alsepemyimportantifbe daligs whichfaredb B akbr drafly thaetHehaitse

rocess for the formulation is the

of nuf acturin

S”bs"@'aq"?rjrg]i“q"i'la&’eo?u‘cﬁ‘%ﬁnﬁﬁ§PW?|%Ubst ance. |f for exanple
pharmaceutical solutions are prepared (e.g. for
infusions), it is essential that the 3 active

The psolifstrenidbe pinesirit ineerstidf istbgnblide sopherheadelitically active

hysi ol ogi cal | y. accept abl e sol vents. It is_also ver
Substgﬁ%%wgﬁgan&"'ﬂ IugRangRiegisealky. highmhamarenlogical p9tema¥>ut also
. o Y . | :
satisbna sbbye mapkHAnoSattiahis) Bl HoA Y e G
phar maceutically active substance which not only is

haracteri,sed . SN har paco| ogi cal potency but .
SurprigHigly eEnBlnddhdb s | ﬁfhﬁgarrm@ﬂ&ffgﬂ vladwith
hydrotRIBHE RRE e eAbnliSmens tRIESE %ﬁmixtﬁr%soéh&tﬂégh drates Mereof

been found that the salts of the conpound of Tornula

satisfy this reauirgmentc hPerticularty syitatie fenthe tpuspeses ofttisdovention are

o bl BB 8 By bASHE Do B s an
the hyefrateBithetesafent i on are the nmono- and di hydrochl ori de

as well as the enantioners thereof, the m xtures and
the hydrates thereof. The following terns are used

E%m.g ; | ochloric acid -

Thefﬂg’%ﬁ@% orl%ré3 l‘l%’gd %%Q‘}geﬁr?{}?%%&{lherefore relates to the

salt withhydrahidrid 48dc\tyareehioride n- 2- yl ) net hyl ] - 3- net hyl
7-(2-butyn-1-yl)-8-(3-am no-piperidin,' 1-yl)-xanthine
with hydrochloric acid, as well as the enantioners

The i RA08A g s TARHE 5 1 ol B DIl 2L log
methyd~7[—(@3bu:tya+‘ﬁeylmat(3}émiﬂe—pi_pgrid-in;j-»yl)aanthine with hgdroc_hlon‘c acid, as
well a¥ h BRINAmEr Tietto, fh mititrds ppahd ydsted inerear. These
includ@BnxaHple e okbl BRE ifydioCRbAYE of 1(fs-ydndiprdinia-®
yhmethyl}- -methyl—?-(2—butyn-‘_i-yi)—B-[(R)—S-am_ino-piperidin-1-yI]-xanthine and 1-{(3-
cyano-pyridin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y)-8-{{ S)-3-amino-piperidin-1-yi}--
xanthine and the mixtures thereof, including the racémates. The invention further
relates to pharmaceutical compositions containing at least one of the above-
mentioned salts or hydrates thereof and processes for preparing pharmaceutical

compositions.

In view of their ability to inhibit DPP-1V activity, the compounds of general formula |
according to the invention and the corresponding pharmaceutically acceptable salts
thereof are suitabie for influencing any conditions or diseases which can be affected
by the inhibition of the DPP-IV activity: 1t is therefore to be expected that the
compounds according to the invention will be suitable for the prevention or treatment

of diseases or conditions such as type | and type Il diabetes meliitus, prediabetes,



xant hi ne and the m xtures thereof, including the
racemates. The invention further relates to

phar maceuti cal conpositions containing at | east one
of the above- nentioned salts or hydrates thereof and
processes for preparing phar4rraceuti cal conpositions.
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arthritis, atherosclerosis and rel ated di seases,

inhibitiow & is gxpaciegdhat thet camppinags accardingrid the timamdioasiitl be

: cal.citonin, o additj 1 h bst .
e S e b shOr b LSl o I e
favourmbleefect dpoatabsiic skitedafiePsheratibnB N FHAAbHS! Sréd feSponses

ng substances are also suitable for 1nproving or
or possily geduing mortaline and masbidibraiteranyecardial infastion. Moreover,

they dSuOBT el 875 R HBEs PRPER LIRS s S mentionec
abover ancnmaidiatbd bygbLPagonGLPkR. mwédﬁgo@rm(?@rgm-to the invention
-2 and thejr link with DPP-1V

P-1 GLP X : .
may Q%%P% .Uggg 7S qidreties of setingReensives:and sip sulkaldle for preventing
o VBSOS S b T o B IR B Pl

also befusecitp teematumflamamtdrgcdomaplaints af ther @sﬁﬁa&ﬂ/ e:l@bt. OThey are also
ornonal stress

. atabolic .states, affter operations or |
suitabfeiod Bevhting arib uEating chidiic Infgniaatoay bowehigeases such as e.q,
ImitabROWSl SyndAShe (B8P b dissd & Gt ﬁiBEraéi.V? o€ and also
they aré suitable for treating any conditions
pancregiifise dt ischlap enpetteddhatihey caembeé ased foradibkindaod injury or

, dama&%ﬂ% ﬂ{@e&qﬁ?@ﬁégﬂ%aﬂgac?'sacﬁasTrrr]l%y%%gBP %ngﬁitig%%%rgriltg%ﬁs, for
example. Moreover, it is expected that DPF’-IV inhibitors and hence the compounds
according to the invention can be used fo treat infertility or to improve felrtility 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'mai-e contraceptives. In

- addition, the substances are suitable for treating growth hormone deficiencies

connected with restricted growth, and may reasonably be used for all indications for

which growfh hormone may be used. The compounds according to the invention are -
also suitable, on the basis of their inhibitory effect on DPP-V, for treating various
autoimmune diseases such as e.g. rheumatoid arthritis, multiple sclerosis, thyroiditis
and Basedow's disease, efc.. They may also be used to treat viral diseases and



may al so be used as diuretics or antihypertensives
and are suitable for preventing and treating acute
ki dney failure. The conpounds according to the
invention may also be used_to treat inflammtory
conpl ai nts of the resplratofy tract. They are also
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ions, for stimulating blood roductlon in ,
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|
arsobfls, PARSATROI RIARHS 1SR4 20, pPar
gamnﬁal/alpaabieltﬁaago;dmam{rﬁ eA{VIFPPe actimitpcz? m:_;tscd apdrACED inlbitors, DGAT-
. o.als used for the tre of .t umour
inhibitgrs, %’@‘?ﬁ SPPSPIOLAGONSLS: fwﬁnﬁ%&mm {ore Sk b agapisis gpmimetics,
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treating T-cel homas, ~acut
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exen35 LR P e L A i . F-1005 o

- KGT-5EeE00682y HHbifIrs of préteftffrb4iRg ’phﬁgbﬁgﬁ‘ée‘ 1, substances which
influence deregulated glucose production in the liver, such as e.g. Inhibitors of
glucose-6-phosphatase, or fructose-1.,G-bisphosphatase, glycogen phosphorylase,
glucagon receptor antagonists and inhibitors of phosphoenol pyruvate
carboxykinase, glycogen synthase kinase or pyruvate dehydrokinase, lipid lowering
agents, such as HMG-CoA-reductase inhibitors (e.g. simvastatin, atorvastatin),
fibrates (e.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
suc_h as for example cholestyramine, inhibitors of ileac bile acid transport, HDL-
raising compounds such as for example inhibitors of CETP or regulators of ABC1 or



i ndications include follicular and epi dernal
hyperkeratoses,'increased kerati nocyte
proliferation, psoriasis, encephal onyelitis,
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Figures 1, 3, 5 and 8 show the X-ray powder diagrams of Examples 2 (anhydrous
form as well as the monohydrate), 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-ylymethyl}-3-methyi-7-{2- butyn 1-y1}-8-(3~(R)-amino-piperidin-1-yl)-
xanthine (Example 2, 3and 4). =~ & "o o F

The Examples that foliow are intended to illustrate the invention.



substances for the treatnent of obesity, such as e.g.
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the invention.
b. Acylation:

Exa

O

o

; HN

HN o - o
. phthalic anhydride N

NH, o

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 féﬂukéd, while about 30% of the acetic acid
used are distilled off within one hour. The reaction solution is cooled to 90°C.



Exanple 1 D-tartaric acid salt of the R-enantioner of
3-(phthal i m do) pi peridine a. Hydrogenation: H2 Nx -
HN ) NH2 ~~7/NH2 3- Am nopyri di ne

rac- 3- Am nopi peridi ne 10. 00 kg (106.25 nol) of

3-am nopyridine, 500 g of industrial grade activated

c. Ra@&ﬁﬁ@@ie%%eﬁ litres of acetic acid are placed in
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for a@ ] 30 niMtadaricgeid 50C. The €3 t and
the acti il charcoal are filtered off a shed
wth 10 IT®r'es of acetic acid. The reactiofex1 11l al so

succeed under |ess drastic pressures
o o ~\ 0 HN=~7/ ) HN) ~ /70 fﬁ%f’#‘f%‘l’i"ﬂ"‘%‘%?ﬁ‘ﬂsﬂw
o 15.74 kﬁ (106. m)G) ht hal i ¢ anhydride are
A SO‘LB!O&&‘& 1.6 kgD aatartanc anidl (A mal) inGa Iitreshef abdcutetethanol

I Q reis wWth, . .
heatel 40 CFis SR 90°C bl cidlich feBplion S5y, This is rinsed
with 16i Ibtntelsrcﬂ absoltﬁéleihaﬁbl andll dtered fr303RREs BP0, /furhg which
time tﬁe product crystallises out. After cooling to 5°C the product is centrifuged off

and washed with absolute ethanol.

d. Recrystallisation:

The moist crude product is refiuxed in a mixture of 50 litres of acetone and 90 litres of
water until a 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 dryir_zg cupboard while being rendered inert at
45°C.

Yields: 11.7-12.5 kg

Example 2
Preparation of 1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-{(R)-3-
amino-piperidin-1-vil-xanthine base

a. 3-cyano-2-{chloromethyl)-pyridine - -

165.5 g (0.98 mol) 2- hydroxymethyl~3—pyndmecarboxamtde are heated fogether with
270 mi of phosphorus oxychloride for 1 hour at 90-100°C. The reaction mixture is
cooled to ambient temperature and then added dropwise to about 800 ml 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




used are distilled off within one hour. The reaction
solution is cooled to 90C. 8 <c¢. Racemate cl eavage:
OH o OHXTD HNo o HOHW O NOHN O
D-(-)-tartaric acid 0 (R)-3- (phthallmdo) pi
peridine-tartrate [(R)- (n/) A solution of 11.16.kg

i ok B e S o bbb e an ter

dried iaf3g-4dre acyl ati on reaction solution. This is rinsed
with 10 litres of absolute ethanol and stirred for 30
m nutes at 90C, during which tinme the product

ield L2 (R S eoraidTashoa w ih absol ute et hanol . d

Recrvstal lisation: The noi st crude product is
refluxed in a mxturel of 50 I|tres of acetone and 90

the mixture is cooled to 5C duranMh| ch tlne the

product crygiallis oMe suspéhsi ongi s st

for 30 tes atN he product lis_cefitri uged and
finall ed*wi iRt ur e o O\ it /ga;o acet one
and 10 litges té‘r It is drived"io Ndrylng

cupboard while beirg rendered inert at 45C. Vi eI ds:

202 GO E T EAO R B EByprEeTthine, 1885 &(1 98.mol)
anhydrolis)pdtasditin Sirbafhe AP £ BstitRsstbr NFRERUNS-RABRISAS Gre placed
in the reactor and heated to 70°C. Then 119 g (0.75 mol) 2-chioromethyl-3-cyano-
pyridine in 240 ml N-methyl-2-pyrrolidine (NMP) are added dropwise. The contents
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 dried in the drylng cupboard at 70°C
while being rendered inert.

Yield: 257.5 g (91% of theoretical)

¢. 1-[(3-cyano-pyridin-2-ylYmethvil-3-methyi-7-(2-butyn-1-v1)-8-(3-(R)}-phthalimido-
piperidin-1-yi}-xanthine

N N
Il = Il
N Y s NN |”>_<2
y; T ——— - 2—N
/NOA\lij N . /NO)\N N
|

230 g (0.557 mol) 1-{(3-cyano-pyridin-2-yl)methyi]-3-methyl-7-(2-butyn-1-yl)-8-bromo-
xanthine, 318 g (0.835 mof) 3-(phthalimido)piperidine D-tartrate and 1.15 litres of N-
‘methyl-2-pyrrolidone are placed in the reactor. The contents of the reactor 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 st_irred for 2 hours at 140°C. Then the reaction mixture is cooled to 75°C and



a. 3-cyano-2 a. 3- 2-(chloronethyl~widine 165.5 g
(0.98 nol) 2-hydroxynet hyl - 3-pyri di necar boxam de are
heated together with 270 ml of phosphorus

oxychl oride for 1 hour at 90 100C. The reaction
mxture is cooled to anbien? tenperature and t hen

790 B 135elbingh 2t 3P0 oF el ) Bba Hpefag o0-00°C ana the
mixtupd EssEdsediso 08T TRk sledibEis fiiexéd!bF dnd WEsHEPWItE 2ditres of

whi | e bei ng cool ed with sodi um hydr oxi de sol ution,

water, i jsefifshingthedigingrcatpbeard at 7876 whiletkaing rendered inert.

The a4 g5 g 5B s 300 1 f b e

température, filtered hot, washed with 200 mi of methanol and then dried at 70°C
%E\[WS cvano- pvrl di n-2-vl) et hyl | - 3-net hyl - 7- ( 2- but yn-
while pejng renderedistbnthine N //NJ JOBI Oi | Oi d N
202 g (0.68 nDI)
3-net hyl - 7- (2- butyn- 1-yl ) - 8- br onb- xant hi ne, 188.5 ¢
Yield(2736 (881% of thdordticals pot assi um carbonate and 1. 68
litres of N-methyl-2-pyrrolidone are placed in the
react or and heated to 70C. Then 119 g (0.75 nol)

piperidin-

et hy X Al v
1-yl}- s of the reactor are stlrred for 19 hours at
70C. After the reaction has ended 2.8 litres of
Il wat er ﬁon mxture and it is

Oarg/%sd to the reacti
cool t C. The product i filtyered , washed

Xyt Nr f water and gfi N dr yi
| _reuphoay f):er:m% whiTe "bei nf £ gndgr e |iﬁ'€@i el d:
267, 3°g Vo1 % { LBeoretical) c.0 N

1- 1( 3- cvano- pvridi n- 2-yl ) met hvl | - 3- het hyI 7- (YHput yn-
1-yl)-8-(3-(R i mdo- piperid in-1-vl)-xanthine
NIl N

412.5 g (0.733 mol) of 1—[(3—cyano-pyﬁdin-2-y!)methyl]-3~methyl—?-(2—butyn—1—yl)—8—(3-
(R)-phthaIimido-piperidin'-‘l -yl}-xanthine are heated to 80°C in 4125 ml of toluene.
Then at 75-80°C 445 ml of ethanolamine (7.33 mol) are added fo the suspension. To
complete the reaction the mixture is stirred for another 2 hours-at 80-85°C, 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 75-80°C 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 vacuo. Then at 50-55°C 1 litre
of terf.-butyimethylether is metered in and the mixture is then cooled to 0-5°C. The
product is isolated by filtration, washed with tert.-butyimethylether and dried at 60°C
in the drylng cupboard.

Yield: 273.25 g (86.2% of theoretlcal)

melting point: 188 + 3 °C (anhydrous form)



N>-Br N ONNONNN NN\ OO 230 g (0.557

)

(3-cyano- pyrdi n-2-yl)nmethyl ] -3-net hyl -7-(2-butyn-1
) - 8-brono- xant hi ne, 318 (0.835 nol)

3- (pht hal i m do) pi peri di ne D'tartrate and 1.15 litres

hy! - 2- | i done. | in th tor.

The afdioyfRody of G0 hepbaSRGiP S dABHT suPelnEsg@ it 1-v)-s-

(3-(R)Parinftio-pip8ABINA G-yl Bldhth@eNS seaBle &t rdidBvaThufiditlés 0Pk about 50%,
di i sopropyl ethylamne are netered in within 20

above,pd e £&- drits foren fakestupabeud & water andhehrangssrintsda f or

e eaction mxture is.caoled
monofiy MoK, i or oGy Rt e ol 5 GOt Hfidr i PRAE 4 . rrthe
relative thuraiitgfis vabssquwarelytirenghtgsck & 568; 6PfesaNthet dthydrous form is

mxtuyre is_cooled to 25C. The product is filtered off

formegpgajiydigedl M caNYersian io Hie mpaodydrate i totallyi reversible.
the drying cupboard at 70C whil e being rendered
inert. The crude product thus obtained is then

TR S R e s
t hansfl1- yianep Hdied-y - ' «{R)-
mer o B o R | 2 QubAP (R
1- ( 3-@&\%9!9%@@1—%—- xanthgenv| | - 3- net hyl - 7- (2- but yn-
1-yl)-8-(3-(R) -am no-piperidin- 1-vl)-xanthine Il o N
NENO TINJ . N-N~\ ~ 1~ ~ N ONOONHZ

20 dhi intensity
[°] [A] Mo [%]
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 9
14.86 - 5.96 1
15.49 B2 2
16.26 5.45 7
16.75 - 529 18
18.38 4.82 11
18.60 4.77 7
18.92 4.69 3
19.35 4.58 3 .
19.55 4.54 2
20.73 4.28 24
21.34 4.16 1
21.77 4.08 4




2.5 g (0.733 nol) of

3-cyano-pyridi n-2-yl ) et hyl ] - 3-nmet hyl - 7- (2- but yn-
)-8-(3- (R)-phthalindo-piperidin-1-yl)-xanthine
h

@)
1-
1
ar eated to 80C in 4125 nl _of toluene. Then at

4
[

-y
e

75-80C 445 m of ethanol ami e (7.33 mol) are added to

is sgirred ZG)rIanot r 2 hadpks at 8 85C,intdamsﬁhyg
which tine ihe solids go into solutijon. Then the
phasks are £dparated. The [Alhanol anfi ne pikel3e) s
-extrlact ed e Wih warmtoluene (4 T1tre L eacn
caseg), Theéﬁmc?grrbi ned t ol ueﬁeéghases are washed tw ce

with 2 litgeggof 75-80C wapmyat er each4occa5| on.
The joluene phases are dried”With s

filtlered ap@.gehen rleducedsatgg o-a vdl ume of gabout 430
m  y—dtst-Hatt+er—+p—vacveo—Fhen—at- 50-55C-1-|itre
of tlert. - bZ8¥Pnet hyllet her BsBHetered i n and5t he

m xtjure 1S_rhNem coored—to U Db The T product—s

i sollated b3 tratijon, el with 11
tert}. -buty hyl et her and ed at |6OC 1 n fhe
dryilng cuo%%gpd Yi ell d: 27§dft§“l5 a_(86. 2% of 12

t hedreti ca;igaf 65rre| tirlg poi ni: 61188 3 |C (anhydrous
for \/drnllc fnrm of

1-[ (I3- cyan215|5$r| d| n-

2- yl)netzta/l] 3- nEt hyl - 79( 2- but yn-
1y| = O~ 'lJIlJCIIUIIIJ._yI/ xahthre—s

stale at 2603t i ve um di t Be#2 up to jabout 5@% aboye

rf #%52 Tormit akes Sp apout 496 wat er anmd—
cha ges i nghydr at 38s can [cl ear| y 1He seen

fromthe ptlon di agr a Figurjle 4 . the
rel gtive ﬁ%fnq ity i§ subse?%é]ntlv briought bgck to 5(
% or} | ess, 2?6@ anhydrous fgrzgl s faorned ag i.e.

The n\lr\r(“l faVal |nfn fho rmnnh\/r*lrafa LS. total \JI

revdrsi bl e28.28bl e 1: X-ray3t‘£ﬁ|ect| ns wth4 _
I nt gnstties_(standaridised)—for—the )
1- [ (I3- cyan%8-§9ri di n-[2- y|)m§t‘r€§/|] 3- a& hyl - 72( 2- but yr

1-yi}) -8-(3;{R),- am no- plpe I-yFXamttine 2 O
dhkil i nt St [0] LA 349 3

29.80 3.00 5
30.02 2.97 8
Table 2: X-ray reflections with intensities-(standardised) for the monohydrate

of 1-[(3-cyano-pyridin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y}-8-(3+(R)-
amino-piperidin-1-yl}-xanthine

20 dh intensity

[1 [A] W, [%]
8.00 11.05 12
8.45 10.46 26
9.27 9.54 5
10.43 8.48 100




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 9 14.86 5.96 1
15.49 5.72 2 16.26 5.45 7 16.75 5.29 18 18.38 4.82
11 18.60 4.77 7 18.92 4.6333 19.35 4.58 3 19.55

4.54 2 20.73 4.28 24 21.3

4

4.16 1

Ll .44 L 0A

21.77 4.08 4 12

20 1.0 V, I a Lo Nilw /

2 0 @hkr—rmtenstty

L]
3.89

A ITIxr—T17

o, LU = U T

22.do 3.9320 22.86 5 di23. 09 3.85 SinteBsiy 3. 79

11 [24.30 3,66 12 W o 4
11.45 7.72 23
11.74 7.53 4
12.53 7.06 6
15.91 5.57 8
16.01 5.53 7
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 “azs 36
20.85 4.26 30
21.86 4.06 19
2213 4.01 8
22.70 301 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 3.35 6
26.88 331 4
28.06 3.18 3
29.04 3.07 4
29.20 3.05 9
30.22 2.96 6




24.66 3.61 5 25.58 3.48 2 26.02 3.42 2 26.52 3.36
13 27.15 3.28 3 27.60 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
Table 2: X-ray reflections wth intensities
(standardi sed) for the nonohydrate of
1-[(3-cyano-pyridin-2-yl)nmethyl]-3-nmethyl-7-(2-butyn-
1-yl)-8-(3-(R) - am no-piperidin-1-yl)-xanthine 20
ExamhkB i ntensity [O0] [Al 1/to [%4 8.00 11.05 12 8.45

10. 46 26 4 4
1 [(3“P¥ﬁ%vanf’%aqu';mﬁifb’?]}gqmé%i“iégﬁ 39S aang-piperidin-1-
yll-xahthine mordfy8rochloride _ §
5.00 g of 1-[(3-cyano-pyridin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yi)-8-[(R)-3-amino-
piperidin-1-yl}-xanthine base are dissolved in 50 ml of methanol. Then 3.0 mlofa 3.9

molar solution of hydrogen chloride in isopropanol are added. The solvent is distiled

off and the residue is suspended in 40 mi ethyl acetate and refiuxed, during which
time a precipitate is formed. It is cooled to ambient temperature, the preclpltate 1S
filtered off and washed with a little ethy! acétate and dried.

The product is then recrystaliised from absolute ethanol.

Yield: 2.7 g (50 % of theory)

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 bése between 50
and 60 % r.h. (see the absorption characteristics of the monohydrochloride in Figure
7). Also, the monohydrochloride only ébsbrbs wéter at very high relative humidities
(> 80 % r.h.). Humidity-dependent X-ray pbwder images show that there is no phase
chénge above 80% r.h. for the monohydrochioride.

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

20 dhx intensity

| [A] ' 1, [%]
17.95 4.92 5
10.38 8.51 . 100
8.99 - 983 22
6.80 1301 26
5.97 14.82 1
5.19 17.07 12




15.91 5.57 8 16.01 5.53 7 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 4.32 36 20.85 4.26 30 21.86 4.06 19

22.13 4.01 8 22.70 3.91 7 #2. 96 3.87 15 23.43 3.79
8 24.56 3.62 18 25.45 3.5 25.84 3.44 14 25.99

3. 43—344—26-58-3-3516—26-88—3 314 28663183
29. 44 3.07489 29.29(3.05 97.38.22 2.96 6 145 Exanpl ¢
3 4.74 18.72 8
4.44 20.00 10
4.31 20.60 13
3.98 22.33 10
3.93 22.61 11
3.80 23.38 4
3.57 24.91 11
3.50 - 2543 11
3.32 26.87 4.
3.15 28.35 2
2.96 30.20 1
2.89 3097 2
2.80 31.92 5
2.74 32.63 2
2.57 34.89 2
Examgle4

1-[(3-cyano-pyridin-2-yl)methyl]-3- methyl 7 (2 butyn— -yl}-8- [(R)-3-am|n0-p|pendm -1-
vil-xanthine-dihydrochloride

1-[(3-cyano-pyridin-2-y)methyl}-3-methyl-7-(2-butyn-1 -y1)-8-[{ R)-3-amino-piperidin-1-
yl]-xanthiné base (1.00 g; 2.31 mmol ) are dissolved in 9.5 ml abs. ethanol and 0.5 m!
methyl-tert.-butylether at boiling temperature. Then 1.2 ml of a 3.9 molar solution of
hyd rogen; chloride in isopropanol is added. A precipitate is formed. After cooling o
ambient temperature the mixture is filtered, washed with a littte MTBE and dried.
Yield: 1.04 g (89.0% of theory)

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



8-[ (R)-3-am no-pi peridin-1- yll-xanthine

ydrochl oride 5.00 g of

3-cyano- pyrldln 2- yI)ne%hyI] 3-net hyl - 7- (2- but yn-
1-yl)-8-[(R) - an1no- plperl%ln 1-yl]-xant hi ne base

The dg’{ygiréjﬁitﬁ%lié/ §g‘ﬁ u&i‘gl?]it ynrﬁm 8@%%3?9"8;?%2(; gﬁﬁ)a\%up Eheﬁ‘e is no

reverSiBI@m‘rW@@CIhtoaé ﬁyﬁﬁhi@%ha&f@ %sséﬁstﬁﬂéd M&thdhélfﬂeld e Kéﬁveen 50
and the residue is su;gended in 40 Wﬁ acet a
re

and 6Qng rive($e e abserptign wnameierstias of tbeéuh Cétl%ﬂdesm Figure 10).

The d tﬁ{sg&gﬂ?ﬁc{iee ’tqﬁ(g%oﬁﬁ ?%gﬁ% d'?gﬁo%% 8“ %Pﬁr cg)tn%ﬁ%ué\? F)v?r he whole

rangeedfhrglatiae elumtiditiesd HitrhRity-dBrR:nalepd Xetayl fowderimages show that
recrystallised fromabsolute ethanol. Yield: 2.7 ¢

there js5p0 %1@?6 £hapes )n the bumiditygiange foagy 105- 80(ri t h
deconposition) The nonohydrochl ori de exhibits |ess
mar ked hygroscopi c characteristics; there is no
reversi bl e change into a hydrate phase as i s observed
with the free base between 50 and 60 %r.h. (see the
absorption characteristics of the nonohydrochl oride
in Figure 7). A so, the nonohydrochloride only
absorbs water at very high relative humdities (> 80
%r.h.). Hum dity-dependent X-ray powder images show
that there is. no phase change above 80%r.h. for
t he nmonohydrochloride. Table 3: X-ray reflections
Wth intensities (standardi sed) for the anhydrous
form of
1-[ (3-cyano-pyridin-2-yl)nethyl]-3-nethyl-7-(2-butyn-
1-y1)-8-[(R)-3- am no-pi peridin-1-yl]-xanthi ne
nmonohydrochl ori de 20 dhki Intensity [] [A] I|/ta [%A
17.95 4.92 5 10.38 8.51 100 8.99 9.83 22 6.80
13.01 26 5.97 14.82 1

1-[ (3-cyano-py(din-2-yl)net hyl]-3-nmethyl-7-(2-butyn-1
-yl)

nonoh

1-T¢(



5.19 17.07 12 15 4.99 17.78 5 4.74 18.72 8 4.44
20.00 10 4.31 20.60 13 3.98 22.33 10 3.93 22.61 11
3.80 23.38 4 3.57 24.91 11 3.50 25.43 11 3.32
26.87 4 3.15 28.35 2 2.96,30.20 1 2.89 30.97 2

2.80 31.92 5 2.74 32.63 2 '2.57 34.89 2 Exanple 4

Table14[ ( 3- %yr??&?f?%(fti'oﬂb%ﬂw éﬁltéﬁ@{ s%tar?fd%‘ﬁ k ford thé alﬂﬂgéfl%us form

ani no- pi perl
i hyd roi:n[aaea:yamoepwcﬁr@a-ymaemwmmbthyi 7-(2- butyn ~4-y1)-8-[(R)-3-

in-2-yl)nmeth but [(R)-3-am
i no- p| an‘Pﬁ)ﬁ*LFi 1'))4]?2/%“\'\%‘?1@3/9%/@5'0(%900 g, 2.31
nmmol ) are dissolved in 9.5 m abs. ethanol and 0.5
m  nethyl-tert.-butyl ether at boilinq tenperature

Iﬂlea'relldé |mr? fsogrgpfngrl ?; %’ldgfjl OR preci pi ?‘a?@nl s

En'o;t '?e AfctE?gI fggLLfg‘ to ﬁ! ent te_rrpera]m)rg; |

driegd. Yiglazdb 1.04 (g (89.0%pef thedry) 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
17.15 5.17 2
18.05 4.91 11
18.50 4.79 _ 37
18.80 4.72 14
20.16 4.40 15
20.46 4.34 -2
21.03 _ - 422 3
21.36 416 10
21.64 4.10 18
22.54 3.94 9
23.17 3.84 13
23.90 _ 3.72 15
24.57 3.62 7




Mel t i'ng point: 205 5 C (with deconposition); above

about 150C gaseous HCI

is given off

. 16 The -

di hydrochl ori de al so exhi bits unremarkabl e
reversi bl e change
into a hydrate phase as observed with the free base

hygr oscopi ¢ behavi our;

there,i s no

3

bet w T (Seethe—qusorptTom,
charpcteri s Bcs of tlhe di hy@lochl orilde i dntengifye 10).
The di hydroghl ori de |t akes u certgin a n f
wat ey _conti hdously er themﬁol e rangengd'Io f'u/é]oat I V4
humdities m di t y}- depen X-ray| powder 4 nmages
show_t_hat 2?T§§re is_no phagxgg%hanoe i_n_the ﬁiurri dity
range frompd@s- 90 rl. h. 173 dable 4:| X-ray 4
r ef | peti-ens—w-t-h— ntensiti'eé‘(standar_di-sed-)_}—ar_t-he-
anhygdr ous 285138 of 3.50 13
1- [ (BrTtyano=pyridinm=2=yHmet-hyti=3=1 =
1-yl)-6[ (595 43 6
am np- pi pé I N-1-yT{-xant njpe- di nydfochiori
dhkl |i nt en%ﬁ& 1A 173 7.20 12.26'8 7. 86
11.2¢ 27 . 9.46 3 10. .81 54 11.53,4.67 10C
11. 87 ARQQ'%17 20 .17 25 1%353 25 6. 68 2 97 6. 3
5 1M.47 62829015 15 77 5. @lzd8 16.65 5.3244

27.24 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 meliing 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 K/min

were used and the experiments were carried out under a nitrogen atmosphere.

The X-ray powder diagrams, with one exception, were recorded using an STOE

Stadi P X-ray powder diffractometer. This diffractometer operates with CuK,1

radiation(: = 1.5406 A) and a iocation-sensitive detector. The X-ray generator was

operated a

t 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 special 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 generator was operated at 30 mA and 40 kV.



17.15 5.17 2 18.05 4.91 11 18.50 4.79 37 18.80
4.72 14 20.16 4.40 15 20.46 4.34 2 21.03 4.22 3
21.36 4.16 10 21:64 4.10 18 22.54 3.94 9 23.17
3.84 13 23.90 3.72 15 24.57 3.62 7 18 2 O dhki
intensity [0] [A /1 [%4 '94.86 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 3.27 4 27.66 3.22 3

Exarmple 55 3. 17 6 29.22 3.05 3

Coated tablets containing 75 mq of active substance

1 tablet core contains:

active substance 75.0 mg
calcium phosphate 93.0 mg
corn starch 35.5 mg
polyvinylpyrrolidone 7 10.0 mg
hydroxypropyimethylceliulose 15.0 mg
magnesium stearate 1.5 mg

230.0 mg

Preparation:
The active substance is mixed with calcium phosphate, comn starch, polyvinyl

pyrrolidone, hydroxypropylmethyicellulose and half the specified amount of
magnesium stearate. Blanks about 13 mrh 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 tablets of the
desired shape. -

weight of core: 230 mg

die: 9 mm, convex
The tablet cores thus produced are coated with a film consisting essentially of
hydroxypropyimethyliceliulose. The finished fitm-coated tablets are polished with
- beeswax.
Weight of coated tablet: 245 mg.



29.48 3.03 23 30.16 2.96 18 The nelting points were
determ ned by DSC, using an apparatus supplied by
Mettler- Tol edo (type: DSC 821). The nelting
tenperature used was the tenperature of onset of the
correspondi ng nelt peak in Zhe DSC di agram Heating
rates of 10 K/'mn were used and the experinents were
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TableBOUSIRAIM 900 Hiq oPhifePImguREpt | on, were recor ded
usl an STCE - wder diffractoneter.
This diffractoneter operates with CuKai radiation(X
= ]t 5406 A) and a |ocation-sensitive detector. The

Compesitiai: yenerat or was operated at 40 mA and 40 kV. The

1 tabl&t festaprewder di agram of the nonohydrate of the free
base was recorded with a Bruker D8 Advance X-ray

activeosuhstantief f r act onet eA00M migi ch a special air humdity
iactce” “made by MR had)?ﬁen pl aced. The di agram was
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a |l ocation-sensitive detector. The X-ray
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J ated tabl ntaining 75 ng of active
maggéglgﬂggtggr&% t abl et cof ntai ns: active substance
75.0 ng cal cium phoggb_ﬂmg%. O mg corn starch 35.5

nmg pol yvinyl pyrrolidone 10.0 ny
hydr oxypr opyl et hyl cel I ul ose 15.0 ng nagnesi um

. Method 6fPAfRrdtigh:"™ 230.0 mg  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 50°C it is
screened again (1.5 mm mesh size) and the lubricant is added. The finished mixture
is compressed to form tablets.

Weight of tablet: 220 mg

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

Example 7 | o
Tablets containing 150 mg of active substance

Composition:
1 tablet contains:

active substance 150.0 mg
powdered lactose ' 89.0 mg
corn starch | 40.0 mg
colloidal sifica 10.0 mg
polyvinylpyrrolidone - 10.0 mg
magnesium stearate 1.0 mg



The active substance is m xéd with cal ci um phosphate,
corn starch, polyvinyl pyrrolidone,
hydr oxypr opyl net hyl cel | ul ose and half the specified
anount of magnesi um stearate. Bl anks about 13 nmin
di anmeter are produced in a £abl et - maki ng machi ne and
these are then rubbed through a screen with a nesh
of 1.5 mmusing a suitable machi ne and m xed
with the rest of the magnesium stearate. This
granul ate is conpressed in a tablet-nmaking machine to
The achyensubstaace roixed mdth lastoisee gosh airsch apd giiicads meaistened with a

20% el oy By BBl ¥bOR i Bae Gt & YEreon with & mesn

size ofds®mimal |y of hydroxypropyl nmet hyl cel | ul ose. The
- finished filmcoated tablets aretpolished wth .
The grauiesdriegphf®’ brarenassadithmugh thesmmg screen agaimpnd mixed

wit s ABLAR AU 0 ke Qb 46 U B! g0 rom e
mixtud)O0. 0 ng | ;act ose 80.0 ng corﬁ starch 34.0 ny

ol yvi pyl pyrrolidone 4.0 ny nagnesium stearate 2.0
Vﬁﬁ'g b@{%h%i It MEd of Preparation: The active
giyibst anceqgl gt @ge and starch are mxed together and

uniformy noistened w th an aqueous solution of the

pol yvi nyl pyrrolidone. After the noist conposition has

Example 8
Hard gelatine capsules containing 150 mg of active substance

Pre

1 capsule contains:

active substance 150.0 mg
corn starch (dried) approx. 180.0 mg
lactose (powdered) approx. 87.0 mg
magnesium stearate . 3.0 mg

approx. 420.0mg

Preparation:

The active substance is mixed with the excipients, passed through a screen witha

mesh size of 0.75 mm and ho'mt)gen'eously mixed using a suitable apparatus. The
finished mixture is packed into size 1 hard gelatine capsules.

Capsule filling: approx. 320 mg

Capsuie shell: size 1 hard gelatine capsule



been screened (2.0 mm nesh size) and dried in a
rack-type drier at 50C it is screened again (1.5 mm
nmesh size) and the lubricant is added. The fi ni shed
m xture 1is conpressed to formtablets. Wight of
tablet: 220 ng D aneter: 104%fm bi pl anar, facetted on
Exant?f si des and notched on one side. Exanple 7
ets containing 150 ng of active substance
Supp6si | ddntaininlg 1 5 hed of acthvil \fist@tdd ve substance
150.0 ng powdere actose 89.0 mg corn starch 40.0
nmg colloidal silica 10.0 ng polyvinylpyrrolidone
esium stearate 1.0 ng 300.0 ng 21
1supégg%% aPPgﬁggThe active substance mxed with | actose,
activosubstémeech and silica is noi stened w18n.amg@0%

aag ous polﬁvinylpyrrolidone sol ution and passed
PolyeHy hgoldpBBn with a mesh size of 0BE0ME The

_ rﬁ;ﬂéﬂ ' at 45C, are passed thr e sane
po!yg’f: eer?%g’gcgiqjﬁbggd m xed wth the speci |égng¢1‘munt of
polyoryptbglienensorisitaratrenoséddrates are pressd&id.0omyt he

m xture. Weight of tablet: 300 ng die: 10 mm fl at

Pregqpation:

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

Lo

Example 10
Suspension containing 50 mg of active substance

100 ml of suspension contain:

active substance 100¢g
carboxymethylcellulose-Na-salt 0.10¢g
methyi p-hydroxybenzoate 0.05¢g
propyl p-hydroxybenzoate 0.01g¢g
glucose 10.00 g
glycerol : 5009
70% sorbitol solution 20.00g
flavouring e 0.30g.

dist. Water ad 100 mi



Hard gel ati ne capsul es containing 150 ng of active
substance 1 capsule contains: active substance 150.0
ng comstarch (dried) approx. 180.0 ng | actose
(powder ed) approx. 87.0 ng _nagnesium stearate 3.0 ny
approx. 420.0 my Preparati6h: The active substance
[.S,;m.xed with the excipients, passed through a screen

‘a  nesh size of 0.75 mm and honopgeneously m xed
using a suitable apparatus. The finished mxture is
packed into size 1 hard gelatine capsules. Capsule
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togetfi ] AP Rl ooty e CothdiER hiloeilpn pre dpsonvec

theremamittestirfing 2 Gthevgolati®s i0ES ed 36 afhbiBnt temperature and the active
ol yet hél enegl ycol 1500  550.0 ng pol yethyl enegl ycol

SUbStgme ey ard hpmoasnpeuRiy dia;_ee@_@ci kt?er@in wﬁhcﬁitrm- ahier the
sugary fifb Sorbliofxdiiio afil in TERGNA Bflvs RebEackbs angtissplrad. the

suspersioniseyacaates] with Gtisdrng udlRtinkieaei N and the nelt is
ured into chilled noul ds. Exanple 10 Suspension

5 BB 9 aHsRenpien crptain 5901gwé astive shhstance.

Pre

Example 11

Ampoules containing 10 mg active substance

Composition:
active substance 10.0 mg
0.01 N hydrochioric acid q.s.
double-distilled water o ad L. 20ml

Preparation:

The active éubstance is dissolved in the necessary amount of 0.01 N HCI, made
isotonic with common salt, filtered sterile and iransferred into 2 ml ampoules.

Example 12
Ampoules containing 50 ma of active substance

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



100 m of suspension contain: active substance 1.00 g
car boxynet hyl cel | ul ose-Na-salt 0.10 g nethyl
p- hydr oxybenzoate 0.05 g propyl p-hydroxybenzoate
0.01 g glucose 10.00 g glﬁﬁerol 5,00 g 70%
sorbitol solution 20.00 g avouring 0.30 g . dist.
er.ad 100 mM 23 Preparation: The distilled water
Eiggﬁghﬁ%hted to 70C. The nethyl and propyl
p- hydr oxybenzoates together with the glycerol and
sodi um sal t qof carboxynet hyl cel | ul ose are di ssol ved
The 3e S5 anoR Ts Aol n Hhe NeoRsBaTY, AMmeURIGSCeor RIHG, made
. . . ,
ot RS, M oeCa ok SfarBRl 15 iy afnpoutes.
stirring. After the sugar, the sorbitol solution and
the flavouring have been added and di ssol ved, the
suspension is evacuated with stirring to elimnate
air. 5 mM of suspension contain 50 ng of active
substance. Exanple 11 Anpoul es containing 10 ny ,
active substance Conposi:tion: active substance 10.0
nmg 0.01 N hydrochloric acid q.s. double-distilled
water ad 2.0 mM Preparation: The active substance is
di ssolved in the necessary anmount of 0.01 N HC, nade



isotonic with common salt, filtered sterile and
transferred into 2 m anpoul es. Exanple 12 Anpoul es
containing 50 ng of active substance Conposition:
active substance 50.0 ng 0.01 N hydrochloric acid
g.s. double-distilled water 24d 10.0: m 24
Preparation: The active substance is dissolved in the
necessary anount of 0.01 N HCl, made isotonic with
PatesbQlaimssal t, filtered sterile and transferred into 10
m anpoules. 25 Patent Clains 1. Hydrochl orides of
1-[(3-cyano-pyridin-2-yl)methyl | -3-nmethyl-7-(2-butyn-

1. ﬁ{)’}j’ lrr%?rﬁoncﬁ%eé\?oﬂ% @aqﬁy‘gfhocgﬂl oyi %gmtyhﬂﬁhﬁnﬂ (é Bﬁtyn -1-yi)-8-

ﬁ{aﬁﬁnowmldwn Hl)-radthitid At hié hydraies hdredt (2- but yn-
1-yl)-8- [(R)-3-am no-piperidin-1-yl]-xanthine and

the hydrates thereof. 3. Hydrochl orides of

2. hyh??nrﬁdﬁ:{&sfw 3[@%”3‘%’%% géékl})rféfr{@té‘%%gtﬁyx(?(é’%gm 1-y1)-8-

{(h9-Grgohin-piperidar-g ofl-xanthine and the hydrates thereof.
1-[ (3-cyano-pyridi n-2-yl ) net hyl ]-3-nmnet hyl -7-(2-but yn-
1-yl)-8-(3-am no-piperidin- 1-yl)-xanthine

3. P@ﬂ%’ﬁfﬁ’é | 6F 18- @%ot dmﬂz ?I?rﬁ%ttﬁ,@e%ﬁfgtgyl (% -but y\m -1-yl)-8-

(3-cyano-pyridin-2-yl’) net hy
Sraguricspiperidis-pivfiexardhime dnd/the inairatesrtbereof.
dlhydrochlorlde and the hydrates thereof. 6.
1-[(3-cyano-pyridin-2-yl)methyl | - 3-net hyl - 7- (2- but yn-
4. i- [I/&&—):yﬁndi b?ldlﬁ- )ﬁrﬁathﬂ!]B&hémwlﬂ(z%dtyﬁfﬂU*IB”S"—K%—amino-piperidin-

rmno drochiorid hydrates there

1=y X—aa'&t W@yehmr@cglqnd)emd191q hiratesHereof( 2- but yn-
1-yl)-8-[(R)-3-am no- piperidin-1-yl]-xanthine

di hydrochl ori de' and the hydrates thereof.

5. 1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)}-8-(3-amino-piperidin-
1-yl)-xanthine — dihydrochloride and the hydrates thereof.

6. 1-[(3-cyano-pyridin-2-yl)methyl}-3-methyi-7-(2-butyn-1-y1)-8-[( R)-3-amino-
pipenidin-1-yi}-xanthine monohydrochiorid}e and the hydrates thereof.

7. 1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-[(R)-3-amino-
piperidin-1-yl}-xanthine dihydrochioride’ and the hydrates thereof.

8.  1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(S)-3-amino-
piperidin-1-yi}-xanthine monohydrochloride and the hydrates thereof. '

9. 1(3-cyano-pyridin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1}-8-[(S)-3-amino-
piperidin-1-yi]-xanthine dihydrochloride and the hydrates thereof.

10.  1-[(3-cyano-pyridin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8- (S—ammo—plpendln-
1-yl}-xanthine monohydrate.



11.

12.

13.

14.

8. '
1-[(3-cyano-pyridin-2-yl)nmethyl]-3-nmethyl-7-(2-butyn-
1 -yl)-8-[(S)-3-am no- piperidin-1-yi]-xanthine
nonohydr ochi ori de and the hydrates thereof. 9.

1-[ (3-cyano- pyridi n-2-yl ) nmetfyl ] - 3- net hyl - 7- (2- but yn-

| ) Sy e AT et L iy L] s ant b _
o e B e RS R L et T b8 -3 amino-
1pipesdidin anyii-mnthidermanghydwitdly| ] - 3- met hyl - 7- (2- but yn-

I -yl )-8-(3-ami no-piperid in- 1-yl)-xanthine
nonohydrate. 26 11.

11L[ élc?é’rﬂfl?gﬁ’d'ﬁ'? Wo%wg %gﬁﬁ%h [th% tﬂ}&-ﬁ(&%&%ino-

nﬁmﬁlﬁisllm-&-tyﬂ -xarghiné-rh¢Rebydnate py dd

i n-2- yI)methyI] 3-net hyl -7-(2-butyn-|

-yl )-8-[(S)-3-am no- piperidin-I-yl]-xanthine

nUé@fﬁf%r@rﬁpodr?d gttty f same&%emf@f&g FEhdHify

of claims 1 to for preparl ng a arrraceu I Ca

cBh@@E@Q&L@ﬁammhoslhos whiclh isestitabie fmr the ¢@tatrasht oiftype | and
daete litus, arthriti

ofE%: | gRBEesy B lne LU SReSRy. ot Foasmiepialioniand

castgeﬁomsgs:@é@euow aa|cﬁém.-{3har maceuti cal conposition,
containing a salt according to one of clains 1 to 12

" optionally together with one or nore inert carriers
apﬂéﬂ'ﬁa&’édt%gpéémposmon containing a salt according to one of claims 1 to

12 optionally together with one or more inert carriers and/or diluents.



