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Pol ynor phs The invention relates to pol ynorphous
crystal nodifications of a DPP-1V inhibitor, the 5
preparation thereof and the use thereof for preparing
a medi cament. The enzyme DPP-1V, also known by the
name CD26, is a serine protedse whi ch pronotes the
cl eaving of dipeptides in proteins - with a proline or
-alanine group at the N-term nal end. DPP-IV '

i nhi bitors thereby infl pl asma | evel of

bi oacti ve 10pepti des ingfﬁﬁﬁﬂéﬁﬁﬁe peptide GLP-1.
Conmpounds of this type are useful for the prevention

ar .treatnent of illnesses or conditions which are

TheBUeRIOMERSY torpelimomhatissaysipbmodiicatians.efta/ DBP-Whinbibitor, the
he, DPP-1V
pres R S e RIS Bl N, O

mel litus, prediabetes, or reduced glucose tolerance.
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glucesdicervantgnperature as a 25 nixture of two °

~enantiotropi c polynorphs. The tenperature at which
the two pol ynorphs transforminto one another is
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xanﬂigg+3c and further characterised in that in the
ray powder diagramit has inter cilia-
characteristic reflexes at the follow ng d val ues:

. 7.15 A . 3.86 A 3.54 A d 3.47.
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A and 3.77 A. In a third aspect, there is provided a
pol ynor ph C of the conpound
144-nethy|quinazolin-2-yChethyII-3-nethy|-7-(2-butyn-
1-y1)-8-(3-(R)-am no-pi peridin-1-y1)- xanthi ne,
characterised in that it |oses water at a tenperature
of 30-100C and in the DSC diagram-it exhibits further
thermal effects at approx. 150C and 175C. In a fourth
aspect, there is provided an anhydrous pol ynorph D of
t he compound 14(4- nethyl-qu inazolin-2-yl)nmethyl]-3
-methyl-7-(2-b
utyn-1-y1)-8-(3-(R)-am no-piperidin-1yl)-xant hine,
characterised in that it nelts at 1503C and further
characterised in that it is obtainable from pol ynorph
C by heating to"a tenperature of 30-100C or by drying
at this tenperature In a fifth aspect, there is
provi ded an anhydrous polynorph E of the conpound
14(4- nethyl -quinazolin-2-yOrethyl] -3 -nethyl



cell volunme: 4823(3) A3 The pure high tenperature
form (pol ynorph A), which can be obtai ned by heating
the m xture to tenperatures >40C, nelts at 2063C. In
the X-ray powder di agram (see Figure 3) this form
shows characteristic reflexes at the follow ng d
values: 11.49 A 7.60 A 7.15 A 3.86 A 3.54 A and
3.47 A (cf. also Table 1 anth 2). Anhydrous pol ynorph
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pol ynor phs thus obtai ned may be used in the sane way

as the mxture of the two pol ynorphs A and B

descri bed in WD 2004/ 018468 for preparing a

phar maceuti cal conposition which is suitable for

treating patients with type | and type Il diabetes

mel litus, predi abetes or reduced gl ucose tol erance,
"with rheumatoid 20arthritis, obesity, or

cal citoni n-i nduced osteoporosis, as well as patients



Figure 2 shows a cyclic DSC diagram in which the

phase transition from-40 Cto 20 120 C and vice.

versa has been run through atotal of 3 times. During

heati ng, the phase transition is observed as an

endot herm ¢ signal and, correspondi ngly, during
~cooling it is observed as anpgexotherm c signal.

During the first heating cycle the phase transition
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intensity dhkl |abelling dexp- calc 5.56 1 )
15. 89, 0 -0.008.7.18 12.31 1 1.0.005 7.62 100
Tyt gighth agpesss G5 & 5 *zéﬁ g g g cgippoynd 1-{(4-
BethP]-Guifazali0-280methyl]-3 ~methyl-7-(2-butyn-1-y1)-8-(3-(R)-amino-piperidin-1-
yl)-xanthine in addition to one or more inert carriers and/or diluents, characterised in that

it contains at Teast 0.1% to 0.5% of one of the polymorphs A, B, or C.

In a ninth aspect, there is provided the polymorph A of the compound 1-[(4-methyl-
qumazolm 2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-(3-(R)- ammo-plperidm l—yl)—
xanthme characterised by its lattice metrics: :

.Symmetryc mnnocime
spatial group: P
ca: - . 18.1B(2) A
: 17.02(1) A
e 18.18(2) A
B: . 100.95(6) °
jcéu volume: _1 4907(1 1) A? _

In a tenth aspect, there is provided the polymorph B of the compound 1- [(4 methyl—
quinazolin-2- yl)methyl} 3-methyl-7-(2-butyn-1-y1)-8- (3-(R)-ammo~p1per1d1n 1-y)-
xanthine, characterised by its lattlce metrics: T

Symmetqr. . monocling
spafial group: P24c (#14)
a . - | 1523(1)A
b - 16.84(T A
e 18.79(1) A
B . 956(2)°
cell volume: 4823(3) A3

The pure high temperature form (polymorph A), which can be obtained by heating the
mixture to temperatures >40°C, melts at 206£3°C. In the X-ray powder diagram (see
Figure 3) this form shows characteristic reflexes at the following d values: 11.49 A, 7.60

A,715A,3.86 A, 3.54 A and 3.47 A (cf, also Table 1 and 2). -

Anhydrous polymorph A may be prepared by
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10.41 18 8.49 0 2 0 0.024 11.18 24 7.91 2 0 0 0.038

‘ 7.60 -1 1 2 0.003 12.37 59 7.15 -1 2.
Wog"éﬁgg&ﬂis 10 6 6.71 1 2 1 -0.014 13.45 3 6. 58 ]onTdEF?OOT"’WO‘

0.007 14.05 6 6.30 2 1 1 0.011 14.38 6 6.16 0 2
. -2-
(a) refluxing 1—[(4~méthyi-quinazoIin~2—y!)methYl]—3-methyl—T—(2~butyn—1 -y1)-8-(3-(R)-
amino-piperidin-1-yl)-xanthine in absolute ethanol and optionally filtering the

mixture,

- (b)- cooling the hot soiut[on or the hot filtrate until crystallisation sets in,

(c)  diluting with a solvent such as tert .- -butylmethylether,
(d) suction filtering the solvent mixture and
(e) drying the polymorph A at 45°C in vacuo.

The low temperatufe form (potymorph B) is obtained by cooling to temperatures

<10 °C. In the X-ray powder diagram (see Figure 4) this form shows characteristic
reflexes at the following d values: 11.25 A, 9.32 A, 7.46 A, 6.98 A and 3.77 A (cf. also
Table 3 and 4). |

- Anhydrous poiymdrp_h B may be prepared by

(a) dissolving 1 -[(4-methyl-quina-zolin-2-yl)méthyf]-S-methyi-?—(Z—butyn-1 -y1)-8-(3-
(R)—amlno—plpendm 1~yl)-xanth1ne in absolute ethanol and refluxing and
optionally filtering the mixture, _

(b) cooling the hot solution or the hot filtrate for crystallisation to a temperature
below 10°C, ‘

{(c) dflutmg with a solvent such as tert.- butyimethylether

(d) suction filtering the solvent mixture and

(e) drying the polymorph at a temperature below 10°C in vacuo.

Another polymorph (polymorph C) shows characteristic reflexes in the X;ray powder
diagram (see Figure 5) at the following d values: 12.90 A, 11.10 A, 6.44 A, 393 A
and 3.74 A (cf. also Table 5).

Polymorph C is obtained if ‘

(@)  1-{(4-methyl-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1 -y1}-8-(3-(R)-amino-
piperidin-1-yl}-xanthine is dissolved in methanol and refluxed and optionally
filtered in the presenbe of activated charcoal,

(b}  the methanolic solution is cooled to a temperature of 40-60°C,
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{(c) a solvent sUch as tert.-butyimethylethef or diisopropy_lether is added,

(d)- the resulting suspension is first of alf cooled slowly to 15-25°C and then later
to 0-5°C,

(e)  the crystals formed are suction filtered and washed again with tert.-

butylmethylether or diisopropylether and
(fH the crystals thus obtained are dried at a temperature of 70°C in the vacuum

- dryer.

Another polymorph (polyrhorph D) melts at 1503 °C. This polymorph is obtained if

- polymorph C is heated to a terhperature of 30-100°C or dried at this temperature.

‘ Finally, there is also polymorph E, which melts at a'temperature of 175+3°C.

Anhydrous polymorph E is formed if polymorph D is mefted. On further heating,
polymorph E crystallises out of the melt.

The polymorphs thus obtained may be used in the same way as the mixture of the
two polymorphs A and B described in WO 2004/018468 for preparing a 7
phamaceutical composition which is suitable fc')rtreating patients with type | and type
Il diabetes mellitus, prediabetes or reduced glucose tolerance, With rheumatoid
arthritis, obesity, or calcitonin-induced osteoporosis, as well as patients in whom an .
allograft transplant has been carried out. These medicaments contain in addition fo
one or more inert carriers at least 0.1% to 0.5%, bréfefab!y at least 0.5% to 1.5% and
particularly preferab!y at least 1% to 3% of one of the polymorphs A, B or C.
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The following Examples are intended to illustrate the invention in more detail.

Example 1 Crystaliisation of polymorph A

Crude 1-[(4-methyl-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-
piperidin-1-yl}-xanthine is refluxed with 5 times as much absolute ethanol and the hot
solution is filtered clear through activated charcoal. After the filirate has been cooled
to 20°C and crystallisation has set in, the solution is diluted to double the volume with
tert.-butylmethylether. Then the suspension is cooled to 2°C, stirred for 2 hours,
suction filtered and dried in the vacuum dryer at 45°C.

Polymorph A melts at 206 +3 °C. In the DSC diagram another slightly endothermic
signal can be seen at approx. 25°C. This is a fully reversible solid-solid phase
transition between the two enantiotropic crystal modifications A and B. The form A is
the thermodynamically stable modification above this transformation temperature;
while form B is the thermodynamically stable modification below this transformation

temperature.

Figure 2 shows a cyclic DSC diagram, in which the phase transition from -40 °C to

~120 °C and vice versa has been run through a total of 3 times. During heating, the

phése transition is observed as an endothermic signal and, correspondingly, during
cooling it is observed as an exothermic signal. During the first heating cycle the
phase transition may also be observed as an endothermic double signal or as a very
broad signal while in all the other cycles the signal occurs as a very sharp
endothermic or exothermic signal, depending on whether heating or cooling is taking

place.



14.20 3 02 0.048 21.57 12 4.12 -2 1 4 0.028 22.46
10 3.96 1 4 1 0.035 -6- Table 2: Lattice metrics of .
WO 28HeI 28MRydr ous form A Symmetry: nonocl i ne spat i &ACT/EP2007/054201
group: P a: 16.16(2) A b: 17.02(1)A c: 18.18(2) A
[1: 100.95(6) cell volume: 4907(11) A3 -7- 5 Table
3: Labelled X-ray reflexes-yp-to 30 2 0O with
intensities (standardi sed) for the anhydrous formB

Table 11 NaBBRed X-rBy refl@Re] hip f930 ° devPvERIrfensities (standardised) for
the anhydrous polymorph A |

5.56 1 15.89 1 0 0 -0.008
718 | 32 12.31 0 1 1 0.005
7.62 100 11.59 1 1 0 0.007
8.49 20 10.41 -1 1 1 0.002
9.91 24 8.92 0 0 2 0.003
10.41 18 8.49 0 2 0 0.024
11.18 24 7.91 2 0 0 0.038
11.63 41 7.60 -1 1 2 10.003
12.37 59 7.15 -1 2 1 -0.003
13.19 6. 6.71 1 2 1 -0.014
13.45 3 6.58 2 0 2 0.007
1405 | 6 6.30 2 1 1 0.011
14.38 6 6.16 0 2 2 0.003
14.71 10 6.02 -1 2 2 © -0.008
' 15.26 13 5.80 2 2 0 0.001
15.76 10 5.62 -1 1 3 0.008
16.09 1 5.51 1 2 2 -0.010
16.32 1 5.43 2 0 2 0.035
16.69 4 5.31 2 2 1 -0.007
17.03 3 5.20 -1 3 1. 0.026
17.63 6 5.03 1 3 1 0.006
1817 5 4.88 -1 2 3 -0.004
18.78 7 4.72 -1 3 2 -0.014
19.30 1 4.60 2 3 1 -0.019
19.61 2 4.52 -3 2 1 0.036
19.86 20 - 4.47 2 2 3 0.040
20.29 10 4.37 2 0 3 0.019
20.57 4 4.31 0 1 4 0.006
21.12 1 - 4.20 3 0 2 0.048
21.57 12 4.12 -2 1 4 0.028
22.46 10 3.96 1 4 1 0.035




5 82 3 15.17 1 0 0 -0.007 7.04 33 12.55 0 1 1 0.001
82 100 11.3 1 1 0 -0.004 8.84 11 10 -1 1 1 0.001
‘wo 20@”4&87@@ 9.36 1 1 1 0.011 10.62 14 8.32 -1 0 2 BCHEB2007/054201
10.79 24 8.19 0 1 2 -0.005 11.82 39 7.48 -1

-6-
23.03 35 3.86 4 1 0 0.022
23.39 21 3.80 -1 4 2 0.019
24.08 2 3.69 -3 1 4 -0.006
24.51 1 3.63 . -4 0 3 - 0.036
24.91 10 3.57 -2 4 2 0.003
2514 39 3.54 3 1 3 0.043
25.69 36 3.47 -3 3 3 0.041
26.68 3 3.34 0 5 1 0.035
26.90 2 3.31 3 4 0 0.027
27.10 2 3.29 0 2 5 0.030
27 .42 3 3.25 4 3 0 0.006
2819 2 3.16 -1 5 2 -0.035
28.54 2 3.12 3 0 4 0.047
28.94 11 3.08 0 4 4 -0.036

.29.18 5 3.06 -4 3 3 0.017
29.50 4 3.03 -1 0 6 0.041
30.18 7 - 2.96 -1 5 3 -0.042

Table 2: Lattice metrics of the anhydrous form A

Symmetry: monocline
spatial group: P
a: 16.16(2) A
b: 17.02(1) A
c: 18.18(2YA
kS 100.95(6) °
cell volume: 4907(11) A®

Example 2 Crystallisation of polymorph B

Polymorph B is obtained by cooling form A from Example 1 to temperatures <10 °C.
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Table 3: Labelled X-ray reflexes up to 30 ° 2 © with intensities (standardised) for the

anhydrous form B

5.82 3 15.17 0 0 -0.007
7.04 33 12.55 0 1 1 0.001
7.82 - 100 1.3 1 0 -0.004
8.84 11 10 -1 1 1 0.001
8.44 40 9.36 1 1 1 0.011
10.62 14 8.32 -1 0 2 0.013
10.79 24 8.18 0 1 2 -0.005
11.82 39 7.48 -1 1 2 -0.003
12.64 53 7 -1 2 1. -0.009
13.07 11 6.77 1 2 1 - -0.006
13.24 6 6.68 -2 1 1 0.004
14.04 16 6.3 2 1 1 0.003
15.23 17 5.81 -2 1 2 0.003
15.70 22 5.64 2 0 0.016
16.38 2 5.41 3 1 -0.010
16.73 6 5.3 2 1 0.008
17.67 8 5.02 2 3 0.014
18.16 3 4.88 -1 2 3 0.005
18.33 .8 4.84 3 1 0 0.016
18.48 10 4.8 -3 1 1 -0.003
18.97 15 4.68 0 0 4 -0.001
19.56 6 4.54 3 2 0.013




5.3 221 0.008 17.67 8 5.02 0 2 3 0.014 18.16 3 4.88
-1 2 3 0.005 18.33 9 4.84 310 0.016 18.48 10 4.8 -3
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2000 | 17 | 444 2 1 3 0.000
20.42 9 4.35 1 0 4 0.009
20.76 4 4.27 3 0 2 -0.014
20.97 4 4.23 0 4 0 0.010
21.07 5 4.21 1 1 4 -0.009
21.22 12 418 0 3 3 0.001
21.40 7 4.15 3 2 1 0.004
21.66 4 4.1 A1 3 3 0.018
21.98 7 4.04 2 2 3 -0.003
22.16 10 4.01 -3 1 3 0.008
22.97 3 3.87 1 2 4 -0.006
23.58 43 3.77 -2 3 3 -0.003
23.78 15 374 | -2 2 4 -0.004
24.05 6 3.7 4 1 0 -0.002
24.29 8 3.66 2 4 1 -0.008
24.46 5 3.64 3 1 0.018
24.71 7 3.6 3 4 0.001
24.96 23 3.56 3 3 -0.001
25.45 12 35 -2 4 2 -0.010
25.75 35 3.46 2 0 0.011
25.99 4 3.43 2 3 0.014
26.15 6 3.41 3 2 0.010
26.57 12 - 3.35 2 3 4 -0.001
| 26.82 4 3.32 3 2 4 0.011
27.20 6 3.28 1 2 5 -0.010
27.43 4 3.25 2 4 3 -0.003
27.60 3 3.23 -2 2 5 -0.005
28.19 4 - 3.16 4 1 0.010
28.40 15 3.14 4 4 -0.013
28.64 12 3.11 0 6 0.016
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d-exp-calc [A] 20.00 17 4.44 2 1 3 0.000 20.42 9
4.35 10 4 0.009 20.76 4 4.27 3 0 2 -0.014 20.97 4

WO 2007438114 0 0.010 21.07 5 4.21 1 1 4 -0.009 21. BOT/ER2007/054201
4.18 0 3 3 0.001 21.40 7 4.15 3 2

20.18 6 3.06 4 3 2 0.004
29.42 2 3.03 ' 1 4 4 0.002
29.99 10 2.98 0 5 3 -0.008
30.77 3 2.9 -4 3 3 0.018

Table 4; Lattice metrics of the anhydrous form B

Symmetry: monocling
spatial group: P2./c {(#14)
a: 15.23(1) A
b: 16.94(1) A
c: : 18.79(1) A
LS 95.6(2) °
cell volume: 4823(3) A’

Example 3 Crystallisation of polymorph C

Crude 1-[(4-methyl-quinazolin-2-yl)methyi}-3-methyl-7-(2-butyn-1-y1)-8-(3«(R)-aminc-
piperidin-1-yl}-xanthine (26 kg) is refluxed with 157 | methanol, combined with 1.3 kg
of activated charcoal and after 30 minutes' stirring the mixture is filtered and rinsed
with 26 | methanol. 122 | of methanol are distilled off from the .filtrate, then the
residue is cooled to 45-55°C. 52 | of tert.-butylimethylether are added to the residue
over 30 minutes. Then the mixture is stirred for another 60 minutes at 45-55°C.
Crystaliisation takes place within this time. A further 78 1 tert. butylmethylether are
added to the suspension over 30 minutes and then it is stirred again for a further 60
minutes at 45-55°C. It is diluted 1o four times the volume. The suspension is slowly
cooled to 15-25°C and stirred overnight at this temperature. After the suspension
has been cooled to 0-5°C the crystals are suction filtered, washed with 2 batches

tert.-butylmethylether and dried at 70°C in the vacuum dryer.
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1 0.004 21.66 4 4.1 3 30.018 21.98 7 4.04 2 2 3
-0.003 22.16 10 4.01 -3 1 3 0.008 22.97 3 3.87 1 2 4

WO 203/13862123. 58 43 3.77 3 3 -0.003 23.78 15 3. 74 PCZ/EP2407/054201
-0.004 24.05 6 3.7 4 1 0 -0.002 24.29 8 3.66

-10-

Table 5: X-ray reflexes up to 30 ° 2 ® with intensities (standardised) for the
anhydrous form C

14.38{ 6.16 17 21.96| 4.05 4
14.74] 6.01 11  |22.59] 3.93 26
1495/5.92| 10 23.76| 3.74 29
15.63{ 5.66 6 24.68| 3.60 6
16.28| 5.44 5 25.01| 3.56 7
17.81| 4.98 10 25.57] 3.48 4
18.33| 4.83 6 25.96| 3.43 4
18.75| 4.73 15 26.93{ 3.31 18
20.51| 4.33 8 27.22| 3.27 13
20.77| 4.27 8 27.92[319] 10
21.47| 4.14 3 |

-Examgle 4 Crystallisation of polymorph D
Polymorph C is obtained if polymorph C from Example 3 is heated to a temperature
of 30-100°C or dried at this temperature.

Example 5 Crystallisation of polymorph E
Anhydrous polymorph E is obtained if poiymorph D is melted. On further heating,
polymorph E crystallises out of the melt.

In the DSC diagram of form C a whole range of signals can be observed. The
strongest signal is the melting point of the anhydrous form A at approx. 206 °C, which
is produced in the DSC experiment. Before the melting point a number of other
endothermic and exothermic signals can be observed. Thus, for example, a very
broad and weak endothermic signal can be seen between 30 and 100°C, which

correlates with the main loss of weight in thermogravimetry (TR). A TG/IR coupling
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4 1-0.008 24.46 5 3.64 3 3 1 0.018 24.71 7 3.6 0 3 4
0.001 24.96 23 3.56 2 3 3 -0.001 25.45 12 3.5 -2 4 2
WO 20Qy/802125. 75 35 3.46 4 2 0 0.011 25.99 4 3. 43 PCA/EP2007/054201
0.014 26.15 6 3.41 3 3 2 0.010 26.57
- 141 -
experiment provides the information that only water escapes from the sample in this

temperature range.

An X-ray powder diagram taken of a sample maintained at a temperature of 100°C

shows different X-ray reflexes from the starting material, suggesting that form C is a
hydrate phase with stoichiometry somewhere in the region of a hemihydrate or
monohydrate. The temperature-controlled sample is another anhydrous modification
D, which only stable under anhydrous conditions. The D form melts at approx.
150°C. Another anhydrous crystal modification E crystallises from the melt, and
when heated further melts at approx. 175 °C. Finally, form A crystallises from the
melt of form E. Form E is also a metastable crystal modification which occurs only at
high temperatures.



12 3.35 -2 3 4 -0.001 26.82 4 3.32 -3 2 4 0.011 27. 20
6 3.28 1 25 -0.010 27.43 4 3.25 4 3 -0.003 27.60 3
3.23 -2 2 5 00052819423163410010284015
3.14 0 44 -0.013 28.64 12 3.11 0 0 6

-Patent Claims

1. Ahhydrous polymorph A of the compound 1- [(4-methyl-quinazalin-2-yhmethyf}
2-methyl-7-(2-butyn- 1-yl)- -(3-(R}-ammo—pspendln— ~yl)-xanthine, characterised
" in that it melts at 206+3 °C, and further characterised in that in the X-ray powter
~ diagram it has inter alia characteristic reflexes at the following d values: 11.59 A,

7B0A 7.15A, 386 A, 3.54 Aand 3.47. .

2. Anhydrous polymorph B bf the compound 1-[(4-methyl-guinazolin-2-ylymethyl]-
_ 3-meﬂ1yk7~(2~butyn-1-yi)~B~(3—(R}-amina-"piperidim'l—yi)~xanthine, characterised
in that at a temperature of 10-40°C it transforms reversibly into the polymorph A
of claim 1, énd further characterised in that in the X-ray powder diagram it has
inter alia characteristic reflexes at the following d values: 11.25 A 932 A, 746
A, 6.98 Aand 3.77 A. | '

o3 F‘olymo'rph C of the compound 1-[{4-methyl-quinazolin-2-ylymethy{l-3-methyl-7-
(2-butyn-1-y1)-8-{3~(R)-amino-piperidin-1 -yl)-xanthine, characterised in that it
" ioses water af a temperature of 30-1 00°C and in the DSC diagram it exhibits
: further thermal effects at approx. 150°C and 175°C.

4, Poiymorph ¢ according to claim 3, charactertsed in that in the X-ray puwder
. diagram it has infer alia characteristic reﬂexes at the following d values: 12.90 A,

11.10A, 644 A, 3.93Aand 3.74 A,

5. Anhydrous polymorph D of the compound 1-[(4-methﬂ~quinazuiin-2~yl)methyl}-, _
3-methyl-7-{2-butyn-1-yl)-8-{3-(R)-amino-piperidin-1-yl}-xanthine, characterised
in that it melts at 15023 °C and further characterised In that t is obtainable from

- polymorph C by heating 1o a temperature of 30-100°C or by drying at this

temperature.
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nodi fication D, which only stable under anhydrous
conditions. The D formnelts at approx. 150C. Anot her
anhydrous crystal nodification E crystallises from
the nmelt, and when heated further nmelts at approx.
175 C. Finally, formA crystallises fromthe 10 nelt
of formE FormE is also a netastable crystal
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1-[(4- et hyl - qui nazol i n- 2- yOret hyr J3- met hyl - 7- ( 2- but y
n- 1- 0- 8- (3- (R) - am no- pi peri di n-1-y1) - xant hi ne,
characterised in that it nelts at 2063 C, and further
characterised in that in the X-ray powder diagramit



3. Polynmorph C of the conpound

1-[ (4- et hyl - qui nazol i n-2 Iv)4)methy|]4 nmet hyl -
(2-butyn-1-y0-843-(R)-amno:pi peridin-1-y1)- xanthi ne,
characterised in that it loses water at a tenperature

30-1 and in di o)
11. fhe polumorgr pagrarsite WfaRol SRSk Rrr S R b siler
diagrare @y glibsigntiadly Gbabfith8 charhatedsdit eolymeph Brretidxas. i n t he
X-ray powder diagramit has inter ails characteristic
' reflexes at the followng d values: 12.90 A 11.10 A
12. Bhetpolyinorgh Bcgording taclgim 2 furer piampeéarised indbatyhrkry mowder
| flmethyll-
dlaggémw\ﬁj}%ﬁ%ﬁh?gﬂ%e orthé éﬁé@&@ﬁ@t:c gbﬁ%ﬂﬂ%ﬁ IAl rBfieY.
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A pelympish Pcﬁéh%@‘t@ﬁ*?@éd'ﬁﬁ"‘?ﬁ&'t%"l“?@‘ Y RPHRr &Y
R Py-gieaidintOyll-Rarghihe thambatetsad mfits lattice
_ 2([5 100@% by )&5\7. ng at thlg tenperature- -13- 6.
meH %drous poi ynor ph E of the conpound
et Ny -qum&aaginb.n-Z yOorethyl]- R
ety ,-\4 butym=41=0) - 8- (3- (R) - ami no- pi peridin-1-y
byl . characterilsed in that it nmelts at 1753 C
and further chwa@mﬁu sed in that it is obtainable
T om pol'ynor ph [ting and crystallizing out of
“he—reht—Met hffog(.}bgfepari ng the pol ynorph C
%ccording fto cl&#EB> characterised in that (a)
gl R4- Met hyl - qulc}nmzscﬁ)l n-2-yftnmet hyl ] -3-nmet hyl - 7- (2- but
= 8-1(3- 3n0o- pi peridin-1-y0-xanthine is
NP%D?H. k IH b) the nethanolic solution is
cool ed to a tenperature of 40-60C, (c) a solvent such
as tert-butyl methylether is added (d) the resulting
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méR&erding to claim?7, characterised in that after

step (a) the hoi-sol ution is filtered. 9. Use of one
Syfmrtiétey: pol lynor piegoding,. or C of the conpound ,
shataigrdlpt Y1 gatl, Ragpd4yn-2-y1) Met hyl ] - 3- met hyl - 7- (2- but
yA—+—y =83 R=ammnor pi peridin-I-yl)- xanthine for
Preparing a phiﬁ*ﬁ%‘ﬁ tiical conposition for the
|- #:reat ment |of pHE.B&ri}4 with type | and type |1

glabetes MeT TT1a1591pAedi abet es or reduced gl ucose
~Fhedratoteg—arthritis, obesity, or o
GEal ci t oni n-i ndu88&@st ebporosi's, as well as patients
c@ﬂvamﬁg}an aILagﬁ@ﬁU?transplant has been carried out.
To—MedirTaments —contai ni ng the conpound
1-[ (4- et hyl - qui nazol i n-2-yl) et hyl ] - 3-
met hyl - 7- (2- butyn-1-y1)-8-(3-(R)-am no-Pi Periciin-111
)-xanthine in addition to one or nore inert carriers
and/ or diluents, characterised in that it contains at
| east 0.1%to 0.5% of one of t he polynorphs A, B, or
C. -14- 11. The polynorph A according to claiml,
further characterised in that the X-ray powder
diagramis substantially free of the characteristic
pol ynorph B refl exes. 12.:The polynorph B according
to claim?2, further characterised in that the X-ray
‘powder diagramis substantially free of the
characteristic polynorph A reflexes. 13. The
pol ynor ph A of the conpound
11(4- et hyl - qui nazol i n-2-yOrnet hyl] - 3- et hyl 7- (2- buty
n-1-yl)-8-(3-(R) -am no-pi peridin-|-y0-xant hi ne,
characterised by its lattice netrics: Symetry:
nmonocl i ne spatial group: a: 16.16(2)A Lx 17.02(1)A
A6: 1on.(8) . celllu 4907(11) A - 14. The pol ynorph
B of the conpound 1-[(4-rnethyl-quinazolin-2-y
et hyl] - 3- met hy1-
7-(2-butyn-1-y1)-6-(3-(R)-am no-pi peridin-1-yl)-xanth




