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nodi fications of a DPP-1V inhibitor, the 5 preparation thereof and the use
t hereof for preparing a nedicanent. The enzynme DPP-1V, al so known by the
nanme CD26, is a serine protease which pronotes the cleaving of dipeptides
in proteins with a proline or alanine group at the N-term nal end. DPP-1V
i nhibitors thereby influence the plasna | evel of bioactive 10pepti des

i ncluding the peptide G.P-1. Conpounds of this type are useful for the
prevention or treatnment of illnes es or conditions which are associ ated
with an increased DPP-1V activity FoHYRR™®AScan be prevented or all eviat ed
by reducing the DPP-1V activity, particularly type |I or type Il diabetes
mel litus, prediabetes, or reduced glucose tol erance. 15 WO 2004/018468
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crystal's thus 'obtained are dried at a tehperature o in the vacuum

dryer. Anot her pol ynor ph (polynDrph D) nelts at 1503 C. This

pol ynor i S 0obta ned f, 10 nor_ph is heated to a tenperature of

30-1006£ﬂpk%?F€8 meﬂb %%’ é@@@gajg?nally, there is al so polynorph E

which nelts at a tenperature of 1753C. Anhydrous polynmorph Eis formed if

polynorph Dis nelted. On further heating, polynorph E crystallises out of

the nelt. 15 The pol ynorphs thus obtained may be used in the sane way as

the m xture of the two pol ynorphs A and B described in W 2004/ 018468 for
preparing a pharmaceutical conposition which is suitable for treating



tert.-butyl methyl ether. Then the suspension is cooled to 2C, stirred for 2
hours, suction filtered and dried in the vacuumdryer at 45C. 10 Pol ynorph
Anelts at 206 3 C. In the DSC di agram anot her slightly endothermc
signal can be seen at approx. 25C. This is a fully reversible solid-solid
- phase transition between the two enantjotropic crystal nodifications A and
B. The formA is 15 the thernodynam cally stable nodification above this
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and vice versa has been run through a total of 3 tinmes. During heating,

the phase tWi¥hEetion is observed as an endothernic signal and,
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as gn gayotditating witdecusdieest vkl aterabutyivethyidthead signal while in all the
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10 <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 pofymorp_h B may be prepared by
15 (a) dissolving 1—[(4—methyl-quinézoIin-2-y!)méthy[]—3'-methyl-?-(Z-butyn-1 -y1)-8-(3-
| (R)-amino-piperidin-1-yl)-xanthine 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 16°C,
20 (c} diluting with a solvent such as tert.-butylmethylether,
(d) suétion 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
25  diagram (see Figure 5) at the following d values: 12.90 A, 11.10 A, 6.44 A, 3.93 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-
30 piperidin-1-yt}-xanthine is dissolved in methanol and refluxed and optionally
filtered in the presence of activated charcoal,

(b}  the methanolic solution is cooled 1o a temperature of 40-60°C,



0200.024 11.18 24 7.91 2 0 0 0.038 11.63 41 7.60 -1 1 2 0.003 12.37 59
7.15-121 -0.003 13.19 6 6.71 1 1 -0.014 13.45 3 6.58 -2 0 2 0.007
14.05 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

-3:
{(c)  asolvent such as tert.-butylmethylether or diisopropylether is added,
(d)  the resulting suspension is first of all cooled slowly to 15-25°C and then later
t0 0-5°C, |
(e) the crystals formed are suction filtered and washed again with tert.-
5 " butylmethylether or diisopropytether and
(N the crystals thus obtained are dried at a temperature of 70°C in the vacuum

dryer.

Another po!ymdrph (polymorph D) melts at 150+3 °C. This polymorph is obtained if
10 polymorph C is heated to a terﬁperature 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 meited. On further heating,
polymorph E crystallises 6ut of the melt. '

15 _ ' ‘ 7
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 _
pharmaceutical composition which is suitable for treating patients with type | and type
Il diabetes mellitus, prediabetes or reduced glucose tolerance, with rheumatoid |

20  arthritis, obesity, or calcitonin-induced osteoporosis, as well as patients in whom an .
allograft transplant has been carried out. These medicaments contain in addition to
one or more inert carriers at least 0.1% to 0.5%, preferably at least 0.5% to 1.5% and

particularly preferably at ieast 1% to 3% of one of the polymorphs A, B, or C.



2 00.001 15.76 10 5.62 -1 1 3 0.008 16.09 1 5.51 12 2 -0.010 16.32 1
5.43 2 0 2 0.035 16.69 4 5.31 2 21 -0.007 17.03 3 5.20 -1 3 1 0:026 17.63
6 5.03 13 10.006 18.17 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
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The following Examples are intended to illustrate the invention in more detail.

Example 1 Crysta!lisation of polymorph A
Crude 1-[(4-methyl-quinazolin-2-yl)methyl}-3-methyl-7-(2-butyn-1-y1)-8-(3-(R)-amino-

5 piperidin-1-y)-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 crystalilisation has set in, the solution is diluted to double the volume with
tert.-butyimethylether. Then the suspension is cooled to 2°C, stirred for 2 hours,
suction filteréd and dried in the vacuum dryer at 45°C.

10

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
fransition between the two enantiotropic crystal modifications A and B. The form A is
15  the thermodynamically stable modification above this transformation temperature,
while form B is the thermodynamically stable modification below this transformation
. température.

Figure 2 shows a cyciic BSC diagram, in which the phase transition from -40 °C o
20 120 °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
25 endothermic or exothermic signal, depending on whether heating or cooling is taking

place.



1-0.019 19.61 2 4.52 -3 2 1 0.036 19.86 20 4.47 2 3 0.040 20.29 10 4.37
2 03 0.019 20.57 4 4.31 01 40.006 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 - 6 - Table 2: Lattice
metrics of the anhydrous form A Symmetry: nonocline spatial group: P a:
16.16(2) A b: 17.02(1) Ac: 18. 18(2)5A :

Table 1: Labelled X-ray refiexes up to 30 ° 2 ® with intensities (standardised) for
the anhydrous polymorph A ' '

5.56 1 15.89 1 0 0 -0.008
7.18 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 0.003
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
14.05 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
18.17 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 12 412 -2 1 4 0.028
22.46 10 3.96 1 4 1 0.035




11: 100.95(6) <cell volune: 4907(11) A3 5 Table 3: Labelled X-ray
reflexes up to 30 2 0 wth intensities (standardised) for the anhydrous
formB 5.82 3 15.17 1 0 -0.007 7.04 33 12.55 0 1 1 0.001 7.82 100 11.3
11 -0.004 8.84 11 10 -1 1 0.001 9.44 40 9.36 1 1 0.011 10.62 14 8.32
-1 02 0.013 10.79 24 8.19 01 2 00065118239748 -1

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 1 363 .| -4 0 3 - 0.036
2491 10 357 2 4 2 0.003
25.14 39 3.54 3 1 3 0.043
25.69 36 347 | -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 3.20 0 2 5 0.030

— | 2742 3 " 3.25 4 3 0 0.006
28.19 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: monociine
spatial group: P
a: 16.16(2) A
b: 17.02(1) A
c: 18.18(2) A
R 100.95(8) °
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.



2 -0.003 12.64 53 7 2 -0.009 13.07 11 6.77 1 2 1 -0.006 13.24 6 6.68 -2
1 0.004 14.04 16 6.3 2 1 1 0.003 15.23 17 5.81 1 2 0.003 15.70 22 5.64 2
2 00.016 16.38 2 5.41 0 3 1 -0.010 16.73 6 5.3 2 2 1 0.008 17.67 8 5.02 0
2
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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 11.3 1 0 -0.004
8.84 11 10 -1 1 1 0.001
9.44 | 40 936 | 1 1 1 0.011
10.62 14 8.32 -1 0 2 0.013
10.79 24 8.19 0 1 2 -0.005
11.82 39 7.48 -1 1 2 -0.003
12.64 53 7 4 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 63 | 2 1 1 0.003
15.23 17 5.81 2 1 2 0.003
15.70 22 5.64 2 2 0 0.016
16.38 2 5.41 3 1 -0.010
16.73 6 5.3 2 1 0.008
1767 | 8 5.02 0 2 3 0.014
18.16 3 4,88 -1 2 3 0.005
18.33 9 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 6 454 1 3 2 0.013




3 0.014 18.16 3 4.88 -1 2 3 0.005 18.33 4.84 3
-0.001 19.56 6 4.54

1 -0.003 18.97 15 4.68 0 O

intensity %

4.35 1

| abel i ng dexp..cac

20.00 1

100.0
1320
7 4.44

16 18.48 10 4.8 -3
. 013 -8-
21 3 0.000 20.42 9

20.00 17 4.44 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 4.18 0 3 3 0.001
21.40 7 4.15 3 2 1 0.004
21.66 4 4.1 -1 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 3.74 2 2 4 -0.004
24.05 6 3.7 4 1 0 -0.002
24.29 3.66 2 4 1 -0.008
24.46 3.64 3 1 0.018
24.71 3.6 3 4 0.001
24.96 23 3.56 3 3 -0.001
25.45 12 3.5 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 4 325 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




0 40.009 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
114-0.009 21.22 12 4.18 0 3 3 0.001 21.40 7 4.15 3 2 1 0.004 21.66 4
4.1 -1 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
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20.18 6 3.06 -4 3 2 0.004

29.42 2 303 | 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: monocline
spatial group: P24/c (# 14)
a: 15.23(1) A
b: 16.94(1) A
c: | 18.79(1) A
fi: 95.6(2) °
cell volume: 4823(3) A®

5 Example3 Crystaliisation of polymorph C
Crude 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y}}-8-(3-(R)-amino-
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 -fiitrate then the

-
<o

resi du‘“ is cooled to 45-55°C. 52 | of tert.-butyimethyiether 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 i tert. butylmethyiether 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 to four times the volume. The suspension is slowly
15 cooled fo 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 baiches
tert.-butyimethylether and dried at 70°C in the vacuum dryer.



35

-0.006 23.58 43 3.77 -2 3 3 -0.003 23.78 15 3.74 2 4 -0.004 24.05 6 3.7
10-0.002 24.29 8 3.66 4 1 -0.008 24.46 5 3.64 3 3 1 0.018 24.71 7 3.6
34 0.001 24.96 23 3.56 2 3 3 -0.001 25.45 12 3.5 -2 4 2 -0.010 25.75
46 4 2 0
-10-
Table 5: X-ray reflexes up to 30 ° 2 ® with intensities (standardised) for the
anhydrous form C
3.38 |26.16 4 14.381 6.16 17 21.96| 4.05 4
6.85 |12.90 100 14.74} 6.01 11 22.59{ 3.93 26
7.18 {12.31 11 14.95| 5.92 10 23.76| 3.74 29
7.52 [11.74 14 15.63] 5.66 6 24.68 3.60 6
7.96 [11.10 36 16.28| 5.44 5 25.01] 3.56 7
8.80 | 9.02 3 17.81] 4.98 10 25.57} 3.48 4
11.11} 7.96 2 18.33| 4.83 6 25.096) 3.43 4
111.58] 7.64 3 18.75] 4.73 15 26.93| 3.31 18
12.30] 7.19 5 20.511 4.33 8 27.221 3.27 13
13.30] 6.65 16 20.77) 4.27 8 27.92] 3.19 10
13.75| 6.44 26 2147 4.14 3
5 .
Example 4 Crystallisation of polymorph D
Polymorph C is obtéined if polymorph C from Example 3 is heated to a2 temperature
of 30-100°C or dried at this temperature. '

10 Example 5 Crystallisation of polymorph E
Anhydrous polymorph E is oblained if polymorph D is meited. On further heating,
polymorph E crystaliises out of the melt.

15  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 meliing 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

20 correlates with the main loss of weight in thermogravimetry (TR). A TG/IR coupling



14 26.15 6 3.41 3 3 2 0.010 26.57 12 3.35 -2 3
0.011 27.20 6 3.28 1 2 5 -0.010 27.43 4 3.25
5

-0.005 28.19 4 3.16 3 4 1 0.010 28.40 15

0.011 25.99 4 3.43 3 2 3
4 -0.001 26.82 4 3.32 -3
4 3 -0.003 27.60 3 3.23
3.14 0 4 4 -0.013

0.0
2 4
-2 2

-11 -

experiment provides the information thét only water escapes from the sampile 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
5 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 mod ification £ crystallises from the melt, and
when heated further melts at approx. 175 °G. Finally, form A crystaliises from the

10 melt of form E. Form E is also a metastable crystal modification which occurs only at
high temperatures.

15



28.64 12 3.11 0 0 6 0.016 -9- Table 4: Lattice netrics of the anhydrous
formB Symmetry: nonocline spatial group: P21/c (# 14) a: 15.23(1) A b:
16.94(1)A c: 18.79(1)A El: 95.6(2) <cell volune: 4823(3) A3 5 Exanple 3 .
" Crystal lwsatemersafl pol ynor ph C Crude ' PCT/EP2007/054201

14( 4- met hyl - cl ui nazol i n-2-yl ) met hyl}-3-nethyl - 7-(2-butyn-1-y1)-8-(3-(R) -am
i nopi peridin-1-yl)-xanthine (26 kg) is refluxed with 157 | nethanol,
conbined with 1.3 kg of activated chafgoal and after 30 m nutes' stirring
the m xture is filtered and rinsed wth 26 | nethanol. 122 | of nethanol
are di stpateptdcMiinsf romthe filtrate, then the 4/1 residue is cooled to
45-55C. 52 of tert.-butylnmethylether are added to the residue over 30

m nutes. Then the mxture is stirred for another 60 m nutes at 45-55C.

Crystal ILsatA gmto%@%g@%d(gsﬁ AV\@)fttﬁé'&o band k 4—n’fétﬁﬂ-%‘ozhﬁﬁol7|§21yi)g%§5w}

butyl met hyl et hér ar d to the suspension over m nut es then it
is stirred Sgaethyi-6{2-@utyart-bB-Eo(Riranonepiperidisd 5hcxanthing schgirdaierasdt o f our
times the v ghsjon is slowy 15 cooled to 15-25C and stirred
overﬁ“:i ght a?’kﬁ%ﬁstrage}%p%@ ﬁ?eb‘ After the suspension has been cooled to
0-5C the crystals are suction filtered, washed with 2 batches

tert.-butyl hyl ether and dried.at 70C in the.vacuumdryer. -.10 -

Tabl & 2% r P tePhCeodng @8R o GeeHarRRL L Per Bahe LR Eed) 1 or

t he anhydr ougadramm Kas hierialib thargtdristit réflexes 2t 185fofloWingd ludd 13.4934 26
23.76 3.74 279602ﬁ' 68 %60 6 25'0]/'& 3.56 _25.57 3.48 4 25.96 3.43 26.93

715 A, 3.86 A, 3.534 A and 3.47.
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3. Anhydrous polymorph B of the compound 1-[(4-methyl-guinazolin-2-yi)methyl}-
3-methyl-7-{2-butyr-1-y1)-8-{3-(R}-amino-piperidin-1-yl}-xanthine, characterised
in that at a temperature of 10-40°C it fransforms reversibly into the polymorph A
of claim 1.
15

4. Polymorph B according to claim 3, characterised in that in the X-ray powder
diagram it has infer alia characteristic reflexes at the following d values: 11.25 A,
9.32A,7.46 A, 6.98 Aand 3.77 A,

20 5. Polymorph C of the compound 1~[(4~_methyi—quinazoiin~2-y|)methy!§-3~methyl—7~
(2-butyn-1-y!}-8-(3-(R)-amino-piperidin-1-yl)-xanthine, characterised in that it
ioses water at a temperature of 30-100°C and in the DSC diagram it exhibits
further thermal effects at approx. 150°C and 175°C.

25 6. Polymorph C according to claim 5, characterised in that in the X-ray powder
diagram it has inter alia characteristic reflexes at the foliowing d values: 12.90 A,
11.10A, 6.44 A, 383 Aand 3.74 A. '

7. Anhydrous polymorph D of the compound 1-[{4-methyl-quinazolin-2-yh)methyl}-
30 3-methyl-7-(2-butyn-1-y1»-8-(3«{R)}-amino-piperidin-1-yi)-xanthine, characterised
in that it melts at 150£3 °C.



3.31 18 27.22 3.27 13 27.92 3.19 10 5 Exanple 4 Crystallisation of

pol ynorph D P.ol ynorph Cis obtained if polynorph C fromExanple 3 is

_heated-to a tenperature of 30-100C or dried at this tenperature. 10
Exanpl e WOEPY/1Z8T4% sat i on of pol ymorph E Anheydrous pol yREFYEHI0E/Q5H26I neu

ig puiymuipil LI Il el WU n further heating, polynorph E crystallises

out of the nelt. 15 In the DSC diagramof form C a whol e range of signals

can be observed. The strongest signati8s the nelting point of the

anhydrous form A at approx. 206 C, which is produced in the DSC

experi neht . %@W@wsm&ﬂmhﬁt@‘tbmcnmp&urMﬁHﬁ methybighimazelird ) ewethyil- and

exot herm c si for.e e..a Vv road and
weak endot h?’r'ﬁ%@? ¥ 9@%'@39@ %&B&/@é&erﬁnéﬁ’ﬁ %&“ '\/ﬁaéf? g

correl ates wmthlattttmeaelt%eatﬁ?li@%()of wei ght in thernogravinetry (TR). A TG IR
coupling experinment provides the information that only water escapes from
the sanple in this tenperature range. An X-ray powder diagramtaken of a

sanplse rai ntwam@ﬂoa;tfegaﬂw @étythsr;}hfc HO0STaR oI 4, %@F&eteﬁrsééyn th%t | exes

fromthe starting nater estlnggthat formCis a b Eg/rate hase

with stoi chi®mett ?ﬁ @6‘?‘?&7\%?‘@29‘%% wemelylenmethyk THEmuiy a1)e-G(R)-

nonohydr at e. t her anhydrous

nodi f?/catl on D%W%%¥W1e¥iggﬁhﬁ% %%@%ﬁgﬁ?&?%@ﬁdl tions. yThe D form
melts at apfk oxthalrsﬂbamﬁlmﬁdwtcraﬁmdiews adeywetureoefi40-86f0, on E

crystalllse fr d her nmelts at approx. 175
C. Finally, or%gkﬂlgﬁty Sltggsbwﬁ?ﬁtﬁﬁgfh%g !ﬁtgﬁq({ dgf formE FormE is also
a ndQast abl (a:i)c rtyustratummgjsmamsuouns mbeteb ficstafing tonb25aC Ahd ghert ©IPSTEL Ur es.
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1- (4- et hske)nutlhﬁac% ‘ﬁaéeﬁi% edgnd o PR A of the compoun

3-nethyl-7- (- bdﬁaﬁknk/a)ﬁ&a:aBa&énb&am@tdwemperl di n-1-y1) - xant hi ne,
characterised 5in that it nelts at 2063 C. 2. Polynorph A according to
claiml1, characterised in that in the X-ray powder diagramit has inter
alia ch o 60 A,
A afCﬁ Wﬂ‘t&i b@cdr@hg%%%nﬁtg Eﬁgrat:gelrtksg\ “?g‘ragﬁﬁéﬂp%l?‘éwjtﬂ%ﬁ% %lutfoﬁ
cor‘rﬁ@und 1- [S(ﬁitetﬁ@lﬂ hyl - qui nazol i n- 2-yOret hy11-

3-met hyl-7-(2-butyn-1-y1)-8-(3-(R)-am no-pi peridin-1-y1l)-xanthine,
characterised in that at a tenperature of 10-40C it transforns reversibly
i nto t hetpolgrmf pheAf tfe pdlgmorphs AL.B,RelCyobthettobhpmuedridi senddeycl ai m 3,

h t d. t hat t X- i '. h t |
char act er | stiEarel Byt kiR e L APRE R e bR I A, 7. a6
A 6.98 A angntBinéfoPpred@ing qunéméﬁéut@apéoﬁtb@swmreatment of

&émethyl qui n lin-2-y %y %‘EJ yl -7-
tyn- 1 P%’Q@St’@@(‘we hﬁ% Pgilhda %‘ieﬁﬂlely’@?r&féﬁtahﬁ?@é or geducad lycoged i n
that it los r di,ggramit
exnibits | uionee mebmAtde ARARG. 8b g‘%‘%{)?} P Ratfilfindtilcell sionhiatsL8Y ynor ph
C accor di ngWeb agIrgitiants,in vinermer elegret tiansplaat hambedrecatriedpupowder di agram
it has inter alia characteristic reflexes at the following d values: 12.90
A 11.10 A 6.44 A, 3.93 A and 3.74 A. 7. Anhydrous polynorph D of the
gggpou[lgiz’.’i’t Medimmterm; egutammlhemoﬁqmﬁ)mdtthﬁ(ﬂtmeihy qumazﬁri 2~yl)me;ttr1]yl}—3—

y am .no- xant hi ne
cha?ggt eri sg@gh%l}uﬁq er@"?’éégﬁ iperid Inlﬁylk'X%Wr' GEAHHeD Ih E of
t he COWpoundr &Méﬂ%d@ﬁter@@ﬂﬂﬁﬁ@iﬂh@ﬂt@ bﬂa}ﬁ@ﬁehs’éﬁlm that it contains at least
3- et hyl - 2- but %3 R) - am no- %‘_’perl di n- 1-y1) - xant hi'ne,
characterl sed p i Jr"T’a{tO @nq@ﬁ & pRlymarphs @, B509C. Met hod of preparing the
pol ymorph C according to claim5, characterised in that (a)
1-[ (4- et hyl - qui nazol i n-2-yOnet hyl ) - 3-net hyl - 7- (2-butyn-1-y1)-8-(3-(R) -
am no- pi peridin-1-yl)-xanthine is reftuxed in nethanol, (b) the nethanolic
soldhion is cooled to a tenperature of 40-600C, (c) a solvent such as
tert.-butyl methylether is added, 10(d) the resulting suspension is cool ed
first of all to 15-25C and then to 0-5C, (e) the crystals are suction
filtered and (f) dried in vacuo at a tenperature of 70C 10. Met hod
according. to claim9, characterised in that after step (a) the hot
solution 15is filtered. 11. Use of one of the polynorphs A, B, or C of the
conpound ‘
1-[ (4- et hyl gui nazol i n-2-yOret hyl ] - 3-net hyl - 7- (2- butyn-1-y1)-8-(3- (R -amn
o-pi peridin-1-yl)- xanthine for preparing a pharmaceutical conposition for
the treatnment of 20patients with type | and type Il diabetes nellitus,
predi abetes or reduced glucose tolerance, rheumatoid arthritis, obesity,
or cal citonin-induced osteoporosis, as well as patients in whom an



