
WO 2006/018222 1 PCT/EP2005/008736  88256pct Hydrates and polymorphs of
4-[[(7R)-8-cyclopentyl-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-4-6-oxo-2-piperidinyl] amino]-3-methoxy-N-(1-methyl-4-piperidinyl) 5
benzamide, methods for the production thereof, and use thereof as
medicaments  The present invention relates to new hydrates and new
polymorphs of 4-[[(7R)-8-
cyclopentyl-7-ethyl-5,6,7,8-tetrahydro-5-methyl-6-oxo-2-pteridinyl]amino]-3
-methoxy- N-(1-methyl-4-piperidinyl)-benzamide, processes for preparing
them and their use as 10 pharmaceutical compositions.  Background to the
invention The compound
4-[[(7R)-8-cyclopentyl-7-ethyl-5,6,7,8-tetrahydro-5-methyl-6-oxo-2- 15
pteridinyl]amino]-3-methoxy-N-(l-methyl-4-piperidinyl)-benzamide as a
polo-like  kinase (PLK) plays an important part in the regulation of the
eukaryotic cell cycle.  The compound
4-[[(7R)-8-cyclopentyl-7-ethyl-5,6,7,8-tetrahydro-5-methyl-6-oxo-2-
pteridinyl]amino]-3-methoxy-N-(1-methyl-4-piperidinyl)-benzamide has the
structure of  20 the following formula (I). Na ~ N O  N X H I / N N x N H
(I) Similar dihydropteridinones are described in WO 03/020722.  25 



WO 2006/018222 2 PCT/EP2005/008736  Detailed description of the invention
The resent invention provides new hydrates and new  polymorphic forms of
the  compound of formula (I) with an antiproliferative activity. 5 It
therefore relates to hydrates of the compound of formula (I):  ~"Na  H  N~N
N" v H b  ,O (l)  10 The hydrate of the compound of formula (I) is
preferred, which is the monohydrate.  Also preferred is the hydrate of the
compound of formula (I), which is the trihydrate.  The invention further
relates to the anhydrate of the compound of formula (I). 15 Also preferred
is the anhydrate of the compound of formula (I), which is present as the
type I anhydrate. Also preferred is the anhydrate of the compound of
formula (I), which is present as the  20 type II anhydrate. Also preferred
is the anhydrate of the compound of formula (I), which is present as the
type III anhydrate. 25 The invention further relates to a pharmaceutical
composition which contains a  therapeutically effective amount of one of
the hydrates and polymorphic forms of the 



WO 2006/018222 3 PCT/EP2005/008736  compound of formula (I) according to
the invention described above and one or more  pharmaceutically acceptable
excipients. The invention further relates to the hydrates and polymorphic
forms of the compound of  5 formula (I) according to the invention for use
as pharmaceutical compositions with an  antiproliferative activity. The
invention further relates to the use of the hydrates and polymorphic forms
of the  compound of formula (I) according to the invention for preparing a
pharmaceutical 10 composition for the treatment and/or prevention of
cancer, infections, inflammatory and  autoimmune diseases. The invention
further relates to the use of the hydrates and polymorphic forms of the
compound of formula (I) according to the invention for preparing a
pharmaceutical  15 composition for inhibiting polo-like kinases. It is
preferred according to the invention to use the hydrates and polymorphic
forms of  the compound of formula (1) for preparing a pharmaceutical
composition for inhibiting  the polo-like kinase PLK-1. 20 It is
particularly preferred to use the hydrates and polymorphic forms of the
compound  of formula (I) according to the invention, the active substance
being administered orally,  enterally, intravenously, peritoneally or by
injection. 25 The invention further relates to a process for preparing the
compound of formula (I),  characterised in that a compound of formula 4
"'~N  V `N  H  



NHZ 4 WO 2006/018222 4 PCT/EP2005/00 8 73 6  is reacted with a compound of
formula 91 ~ N O  CAN N" 6  9 The invention further relates to a process
for preparing a compound of formula 91  ~  C1L IN" v b  5 9 by methylation
with dimethylcarbonate in the presence of a base at elevated temperature
(between 80C and 180 C), preferably at 130C. The invention further relates
to a compound of formula 3  10 N  NaN  H N-0  ,O 0 3  15 The invention
further relates to compound of formula 4 WO 2006/018222 5 PCT/EP2005/008736



N H 11?1 NHZ  ,O  4 The invention further relates to a process for
preparing the monohydrate of the  compound of formula (I), which comprises
the following steps : 5 (a) preparing a solution of the compound of formula
(I), in a solvent mixture of  isopropanol /water or acetone/water. (b)
crystallising the monohydrate of the compound of formula (I) from the
solvent  mixture 10 (c) isolating the monohydrate of the compound of
formula (I). The invention further relates to a process for preparing the
trihydrate of the compound  of formula (I), whereby the monohydrate of the
compound of formula (I) is subjected  to a relative humidity of at least 70
%. 15 The invention further relates to a process for preparing the type III
anhydrate of the  compound of formula (I), wherein: (a) The monohydrate of
the compound of formula (I) is rinsed with dry nitrogen, or  20 (b) The
monohydrate of the compound of formula (I) is subjected to a temperature of
about 70 C, preferably 70 to 120 C, particularly preferably 70 to 90 C. The
invention further relates to a process for preparing the type I anhydrate
of the  compound of formula (I), whereby the type III anhydrate of the
compound of formula  25 (I) is melted and then the melt is crystallised at
a temperature of at least 140 C,  preferably from 140 C to 160 C. 



WO 2006/018222 6 PCT/EP2005/008736  The invention further relates to a
process for preparing the type I anhydrate of the  compound of formula (I)
comprising the following steps: a) preparing a solution of the compound of
formula (I) in a solvent mixture of ethyl  acetate and
methyl-tert.-butylether, preferably in the ratio ethyl acetate/ methyl- 5
tert.-butylether of 3:5 (v/v) or a solvent mixture of methyl-isobutylketone
/cyclohexane. b) crystallising the type I anhydrate of the compound of
formula (I) from the solvent  mixture and c) isolating the type I anhydrate
of the compound of formula (I).  10 The invention further relates to a
process for preparing the type II anhydrate of the  compound of formula (I)
comprising the following steps : a) preparing a solution of the compound of
formula (I) in ethyl acetate, b) crystallising the type II anhydrate of the
compound of formula (I) from ethyl  15 acetate followed by the addition of
diethyl ether and c) isolating the type II anhydrate of the compound of
formula (I). The invention further relates to a process for preparing the
type I anhydrate of the  compound of formula (I) comprising the following
steps : 20 a) melting the type II anhydrate of the compound of formula (I),
b) crystallising the melt at a temperature of at least 185 C, preferably at
a  temperature of 185 to 200 C. The compound of formula (I) may be prepared
by the method of synthesis described  25 hereinafter. The synthesis is
shown in Diagram (1) and should be understood as  illustrating the
invention without restricting it to its contents. 



WO 2006/018222 7 PCT/EP2005/008736  X Synthesis Plan 1 H  ~N`O + N  CI N CI
5 6  NO2  \NV \ + HO I ~ N CI N 7  / NHZ , - O O H  N O  U H \ CI N $  3 ,O
O 1 /  NV + CIj N" 9  H NH2  4 /O N O  H N~N ~' (I)  H 



iO  Preparation of the aniline fragment 4 WO 2006/018222 8
PCT/EP2005/008736  Preparation of compound 3 ~N  N HO NH N.A ~H  s /O 0 N
1 ,O 0 2 3  5 Variant 1A: A suspension of 100 g (0.507 mol) of
3-methoxy-4-nitrobenzoic acid 2, 163 g (0.508  mol)
O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate and
192  mL (1.1 mol) ethyldiisopropylamine in 1.2 L dichloromethane is stirred
for one hour at  25C. 58 g (0.508 mol) 1-methyl-4-aminopiperidine 1 are
added to the resulting 10 solution and the mixture is stirred for 16 hours
at 20C. The solution is evaporated  down to 600 mL and the organic phase is
washed five times with 80 mL of 1 molar  ammonia solution. The organic
phase is concentrated by evaporation and the residue is  chromatographed on
silica gel using dichloromethane / methanol / cone. ammonia  (15:1:0.1).
Product fractions are combined, the solvent is evaporated off and the
product 15 is crystallised from ethyl acetate / methanol. 123 g of product
3 are obtained.  Variant 1B: 4.00 kg (20.3 mol) 3-methoxy-4-nitrobenzoic
acid 2 are placed in 54 L toluene. 16 L  toluene are distilled off under
normal pressure. The mixture is cooled to 105C and 40  20 ml of
dimethylformamide in 2 L toluene are added. At a jacket temperature of
120C, 



2.90 kg (24.3 mol) thionyl chloride are allowed to flow in within 30 min.
and the  mixture is rinsed with 4 L toluene. The reaction mixture is
stirred for 1 hour at reflux  temperature. Then 12 L toluene are distilled
off under normal pressure. The contents of  the reactor are cooled. A
solution of 2.55 kg (22.3 mol) 1-methyl-4-aminopiperidine 1 25 in 2 L
toluene and 2.46 kg (24.3 mol) triethylamine in 2 L toluene are allowed to
flow  in at 55 - 65C. The mixture is rinsed with 4 L toluene. The
suspension is stirred for 1  hour. 20 L of water are allowed to flow in and
3.08 kg (30.4 mol) conc. hydrochloric  acid (36%) are added at 35-40C. The
mixture is rinsed with 2 L water. At 35 - 40C  two phases are formed. The
organic phase is separated off and the aqueous phase WO 2006/018222 9
PCT/EP2005/008736  containing the product is returned to the reactor. It is
rinsed with 4 L water. Under  reduced pressure 3.2 L water are distilled
off at 50C. 4.87 kg (60.9 mol) sodium  hydroxide solution (50%) are added
to the remaining solution at 40C. The mixture is  rinsed with 4 L water.
The product suspension is allowed to cool to 22C and stirred for 5 30 min.
at this temperature. The suspension is suction filtered and the filter cake
is  washed with 40 L water. The product is dried at 40C in the vacuum
drying cupboard.  5.65 kg of product are obtained. Preparation of the
compound 4: "'NN \Na N  N~~ , NH 2  O O O 10 4  



Variant 2A A solution of 145 g (0.494 mol) 3 in 2 L methanol is
hydrogenated at 4 bar in the  presence of 2 g palladium on charcoal (10%).
The catalyst is filtered off and the filtrate  15 is concentrated by
evaporation. 128 g product 4 are obtained. Variant 2B 25 L demineralised
water are added to 5.00 kg (17.0 mol) 3 and 600 g activated  charcoal
(industrial grade). Then 2.05 kg (34.1 mol) acetic acid are added. The 20
suspension is stirred for 15 minutes at 22-25C. 500 g of palladium on
charcoal (10%)  suspended in 3 L demineralised water are added and the
mixture is rinsed with 2 L  demineralised water. The contents of the
reactor are heated to 40C and the mixture is  hydrogenated at this
temperature until the uptake of hydrogen ceases. The reaction  mixture is
filtered and the filter cake is washed with 10 L demineralised water. 25
For crystallisation the filtrate is transferred into a reactor and the
transporting container  is rinsed with 5 L demineralised water. The reactor
contents are heated to 50C. A  mixture of 5.45 kg (68.2 mol) sodium
hydroxide solution (50%, industrial grade) and 7 WO 2006/018222 10
PCT/EP2005/008736  L demineralised water is added. The mixture is stirred
for 10 minutes at 45-50C. The  suspension is cooled to 20C and stirred for
1-1.5 hours at this temperature. The product  is suction filtered, washed
with 30 L demineralised water and dried at 45C in the  vacuum drying
cupboard. 4.13 kg of product 4 are obtained. 5 Preparation of the
dihydropteridinone fragment 9  Preparation of the amino acid esters 6a-d X
O H\N a b C d  



/CH3 CH3  X O-CH3 O-\ O-( O_CH3 CH3 \CH3 CH3  10 6 The methyl ester 6a,
ethyl ester 6b and 2-propyl ester 6c are prepared by methods  described in
the literature, for example according to WO 03/020722. The tert.-butyl  15
ester 6d is prepared by transesterification with tert.-butyl acetate in the
presence of  perchloric acid (J. Med. Chem., Vol 37, No 20, 1994,
3294-3302). The amino acids may be used in the form of the bases or as
hydrochlorides in the  following nucleophilic substitution reaction. 20
Preparation of the amino acid amides 6e,f X o 6 e f  /H CH3  X N CH3 N CH3
6 WO 2006/018222 11 PCT/EP2005/008736  The amino acid amide 6e is prepared
by aminolysis of the methyl ester 6a with 40%  aqueous methylamine solution
at ambient temperature. The amino acid amide 6f is prepared by amide
formation of the free amino acid with a  five-fold excess of 2 molar
dimethylamine solution in tetrahydrofuran in the presence of  5
O-(benzotriazol-l-yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate as
coupling  reagent. Preparation of the compounds 7  10 



II X O N03  N, O + HEN CIN  CI N CI b xHCI 5 v6 7  e f  7_ b c it /CH3 /CH3
H CH3  X O-CH3 O~ O-( O-E-CH3 N N  CH3 CH3 CH3 CH3 CH3  15 Preparation of
the methylester 7a A suspension of 457 g (2.06 mol) of the amino acid
methylester 6a and 693 g (8.25  mol) of powdered sodium hydrogen carbonate
in 10 L cyclohexane is stirred for 15  minutes at ambient temperature. 440
g (2.27 mol) 2,4-dichloro-5-nitropyrimidine 5 and 20 1.5 L cyclohexane are
added and the mixture is stirred for 3 days at ambient  temperature. The
reaction is monitored by HPLC. In order to redissolve any product  which
has crystallised out, 4 L of dichloromethane are added to the suspension.
After  the addition of 335 g magnesium sulphate the suspension is suction
filtered and the  inorganic filter cake is washed again with
dichloromethane. The filtrate is evaporated WO 2006/018222 12
PCT/EP2005/008736  down to 3.1 kg under reduced pressure and the suspension
obtained is refluxed. The  solution is allowed to cool slowly and stirred
for one hour at 10-15C. The suspension is  suction filtered and the filter
cake is washed with cyclohexane. The product is dried at  40C in the vacuum
drying cupboard. 582 g of 7a (X = OCH3) are obtained as a dark 



5 yellow solid. Lipophilic solvents such as e.g. cyclohexane,
methylcyclohexane, toluene and the  mixtures thereof are particularly
suitable for achieving high regioselectivity in the  nucleophilic
substitution in compound 10 Compounds 7b-f are prepared analogously to this
method. During the reaction of the  amino acid amide 7e,f a fairly polar
solvent such as e.g. ethyl acetate or  dichloromethane is added to improve
solubility. 15 Preparation of compound 8 NO2 H  OX N O  CI" X  CI a; N N  6
7 8  20 A freshly prepared suspension of 560 g (1.63 mol) 7a and 185 g
Raney nickel in 2.8 L acetic acid is hydrogenated at 75 C. After the uptake
of hydrogen has ended the  catalyst is filtered off and the hydrogenation
solution is evaporated down under reduced  pressure. 4 L of demineralised
water and 4 L ethyl acetate are added to the residue. A  precipitate which
contains the product is formed between the phases. The aqueous phase 25 is
separated off. 2 L ethyl acetate are added to the organic phase and the
precipitate is  suction filtered. The precipitate is suspended in 600 mL
demineralised water, stirred for WO 2006/018222 13 PCT/EP2005/008736  I
hour at ambient temperature, suction filtered and washed with demineralised
water. 



110 g of moist product A are obtained. The filtrate is washed three times
with sodium chloride solution. The organic phase is 5 concentrated by
evaporation. 380 g of a reddish-brown residue B are obtained, which is
combined with the moist product A. The combined crude products A and B are
dissolved in 1.5 L ethanol at reflux temperature. The solution is filtered
clear and the  filter is rinsed with 150 mL ethanol. 550 mL demineralised
water are added to the  solution at reflux temperature. The mixture is left
to cool and stirred for 16 hours at 10 ambient temperature and for 3 hours
at 0-5C. The precipitate is suction filtered and  washed with demineralised
water/methanol (1:1) and then with demineralised water.  The product is
dried at 50C in the vacuum drying cupboard. 266 g product 8 are  obtained
as a solid. 15 Preparation of compound 9 (Variant 3A)  ttlyyl H /~ - Nt J.
- N  CI N N Cl N  b 8 9  38 g (0.95 mol) sodium hydride (60 % dispersion in
mineral oil) are added batchwise to  20 a solution of 264 g (0.94 mol) of 8
and 161 g (1.13 mol) methyl iodide in 2 L dimethylacetamide at 4-10C within
one hour. The cooling bath is removed and the  mixture is allowed to come
up to 20C within 2 hours. It is cooled to 10C and a further  0.38 g (9.5
mmol) sodium hydride are added. The mixture is stirred for 4 hours at 10-
15C. 100 mL ethyl acetate and 1 kg ice are added to the reaction solution.
The 25 resulting suspension is diluted with 3 L demineralised water. The
suspension is stirred  for 2 hours, the precipitate is suction filtered and
the filter cake is washed with 



WO 2006/018222 14 PCT/EP2005/008736  demineralised water. The product is
dried at 50C in the vacuum drying cupboard. 273 g of product 9 are obtained
as colourless crystals.  Preparation of compound 9 (Variant 3B) 5 H  N O
NO/  C1 N" CI N 6 6  8 9  A suspension of 100 g (356 mmol) 8 and 73.8 g
(534 mmol) potassium carbonate in 400  mL dimethylcarbonate is heated to
130C in an autoclave for 6 hours. The mixture is 10 left to cool and 300 mL
demineralised water and 200 mL ethyl acetate are added with  stirring. The
aqueous phase is separated off together with undissolved salts. 500 mL of
solvent are distilled off from the organic phase at a pressure 180 mbar and
a heating  bath temperature of 70C. 600 mL demineralised water are added to
the residue and 100  mL solvent are distilled off at a pressure of 150 mbar
and a heating bath temperature of 15 80C. 350 mL ethanol are added to the
suspension which is then heated to 65C. The  solution is left to cool and
inoculated. It is cooled to 10C, the precipitate is suction  filtered and
washed with a mixture of demineralised water and ethanol (2.5:1). The
product is dried at 50C in the vacuum drying cupboard. 95.5 g product 9 are
obtained.  20 Preparation of compound of formula (I) \  NNt N N O  H + /III
i 



NHz CI N N H 1 9 1 " N~N N  0 /O 4 9 (I) WO 2006/018222 15
PCT/EP2005/008736  A suspension of 201 g (1.06 mol) para-toluenesulphonic
acid-hydrate, 209 g (706 mmol) 2 and 183 g (695 mmol) 4 in 800 mL
2-methyl-4-pentanol is refluxed. 100 mL  solvent are distilled off. The
mixture is refluxed for 3 hours, 200 mL of 2-methyl-4- pentanol are added
and 120 mL of solvent are distilled off. After 2 hours heating at 5 reflux
temperature a further 280 mL solvent are distilled off. The mixture is
cooled to  100C and 1 L demineralised water and then 0.5 L ethyl acetate
are added to the  reaction solution. The organic phase is separated off and
the aqueous phase is again  washed with 0.5 L ethyl acetate. 1.5 L
dichloromethane and 0.5 L ethyl acetate are  added to the acidic aqueous
phase. The pH value of the aqueous phase is adjusted to pH 10 9.2 with 260
mL of 6 normal sodium hydroxide solution. The aqueous phase is  separated
off and the organic phase is washed three times with in each case 1 L of 1
normal aqueous sodium hydrogen carbonate solution. The organic phase is
dried over  sodium sulphate, filtered and the solvent is evaporated down
under reduced pressure.  406 g crude product are obtained. 15 The crude
product is dissolved in 1.5 L ethyl acetate. At a temperature of 50-55C 2.5
L  of methyl-tert.-butylether are added. The mixture is inoculated at 45C
and stirred for  16 hours with cooling to ambient temperature. The
suspension is stirred for 3.5 hours at  0-5C and the precipitate is suction
filtered. The filter cake is washed again with 20 methyl-tert.-butylether
/ethyl acetate (2:1) and methyl-tert.-butylether. The product is  



dried at 50C in the vacuum drying cupboard. 236 g of crystalline product of
the  compound of formula (I) are obtained as the type I anhydrate.
Crystallisation:  25 46.5 g of the crystalline type I anhydrate described
above are dissolved in 310 mL 1- propanol and filtered clear. The mixture
is heated to 70C and 620 mL demineralised  water are added. The solution is
left cool to ambient temperature, cooled to 0-10C and  seed crystals are
added. The resulting suspension is stirred for 3 hours at 0-10C. It is 30
suction filtered and washed with cold 1-propanol/ demineralised water (1:2)
and  demineralised water. The product is dried at 50C in the vacuum drying
cupboard. 40.5  g crystalline product of the compound of formula (I) are
obtained as the monohydrate. WO 2006/018222 16 PCT/EP2005/008736  The crude
product of the reaction described above may also be crystallised directly
as the crystalline monohydrate from I-propanol/demineralised water. The
preparation of the hydrates and anhydrates of the compound of formula (I)
may be  5 carried out according to the following methods. These methods are
shown in Diagram 2  and should be understood as illustrating the invention
without restricting it to their  content. Diagram 2 10 Polymorphous
characteristics of the compound of formula (I) final crystallisation step
from ethyl final crystallisation step  acetate/methyl-tert.-butyl ether
from 1-propanollwater  trihYdrate < 50% r.h. > 70% Monohydratee  Anhydrate
II 



?10%r.h.  m p ;178 C Anhydrate III Anhydrate I T>_ 1400C m.p. = 130 C
m.p.: 203C crystallisation melt WO 2006/018222 17 PCT/EP2005/008736  The
hydrates and anhydrates according to the invention are characterised by
DSC/TG  (Differential Scanning Calorimetry/ Thermogravimetry) and XRD
(X-ray powder  diffractograms) (Tables 1-5, Figures I a to 5a). 5 All the
XRD powder diffractograms were obtained using methods known in the art, by
means of an X-ray powder diffractometer (Bruker D8 Advance). The
diffractograms were  obtained under the following measuring conditions:
CuKa radiation (7,,=1.5418 A), 40 kv,  40 mA. 10 The DSC/TG measurements
were carried out using equipment produced by the company  Mettler Toledo
(DSC 821 and TGA 851). The samples used were between 2 and 10 mg for  DSC
measurements and 10 - 30 mg for TG measurements. The heating rates were 10
K/min, and the measurements were carried out under an inert atmosphere
(nitrogen  flushing). 15 Table 1 X-ray powder reflections and their
intensities (standardised) under normal  ambient conditions of the
monohydrate of the compound of formula (I)  20 dhw intensity [01 [A] I/I.
[%]  6.07 14.54 62  8.06 10.96 15  



9.11 9.7 100  12.23 7.23 24  12.93 6.84 50  13.81 6.41 13  14.29 6.2 76
14.94 5.92 18 WO 2006/018222 18 PCT/EP2005/008736  16.29 5.44 18  17.01
5.21 15  17.8 4.98 8  18.29 4.85 69  18.6 4,77 32  19.71 4.5 18  19.94 4.45
13  20.43 4.34 7  20.76 4.27 17  21.8 4.07 5  22.64 3.92 65  23.21 3.83 29
23.67 3.76 22  24.38 3.65 7  25.4 3.5 14  25.98 3.43 2  27.01 3.3 3  27.78
3.21 27  



28.49 3.13 11  30.41 2.94 9  Table 2: X-ray powder reflections and their
intensities (standardised) at ambient temperature  5 and 90 % r.h. of the
trihydrate of the compound of formula (I) WO 2006/018222 19
PCT/EP2005/008736  20 dynes intensity  101 [A] I/1o [%] 5.93 14.89 39  6.45
13.68 34  8.69 10.17 100  9.45 9.35 26  11.43 7.74 85  12.5 7.08 8  13.06
6.77 32  13.89 6.37 7  14.57 6.08 19  15.38 5.76 9  16.18 5.47 7  17.04 5.2
25  17.34 5.11 10  18.07 4.91 37  18.59 4.77 21  18.85 4.71 16  19.81 4.48
5  



20.52 4.32 15  21.18 4.19 57  22.06 4.03 5  22.96 3.87 15  23.46 3.79 51
24.79 3.59 21 WO 2006/018222 20 PCT/EP2005/008736  25.74 3.46 7  27.23 3.27
6  28.04 3.18 7  28.8 3.1 15  29.52 3.02 7  29.88 2.99 7  30.58 2.92 5
Table 3 X-ray powder reflections and their intensities (standardised) under
normal ambient  5 conditions of the anhydrate I of the compound of formula
(I) 20 dhW intensity  [01 [A] 1/10 [%]  5.48 16.11 22  6.47 13.65 51  7.88
11.21 31  8.93 9.89 100  9.5 9.31 5  10.74 8.23 22  



11.06 7.99 5  13.06 6.78 19  13.81 6.41 9  14.95 5.92 4  15.86 5.58 14 WO
2006/018222 21 PCT/EP2005/008736  16.71 5.3 10  16.94 5.23 17  18.27 4.85 5
18.65 4.75 20  19.14 4.63 9  20.12 4.41 29  21.32 4.16 5  21.81 4.07 4
22.57 3.94 11  23.44 3.79 4  23.78 3.74 7  24.66 3.61 3  25.28 3.52 7
25.55 3.48 4  27.21 3.27 8  28.03 3.18 2  29.35 3.04 3  30.04 2.97 3  Table
4 



5 X-ray powder reflections and their intensities (standardised) under
normal ambient  conditions of the anhydrate II of the compound of formula
(I) WO 2006/018222 22 PCT/EP2005/008736  20 dnW intensity  [0] [A] 1/1,1%]
4.76 18.55 50  6.64 13.3 100  7.92 11.15 1  9.03 9.79 3  9.51 9.29 39
11.29 7.83 1  12.39 7.14 37  13.41 6.6 2  14.31 6.18 16  17.1 5.18 1  17.58
5.04 1  18.72 4.74 3  19 4.67 7  19.23 4.61 17  20.04 4.43 5  20.39 4.35 2
21.15 4.2 4  21.57 4.12 2  22.18 4 1  23.07 3.85 4  



23.54 3.78 1  24.2 3.67 3  24.65 3.61 1 WO 2006/018222 23 PCT/EP2005/008736
25.37 3.51 2  26.28 3.39 1  26.74 3.33 1  27.01 3.3 2  27.95 3.19 1  28.13
3.17 1 Table 5 X-ray powder reflections and their intensities
(standardised) at 100 C of the  type III anhydrate of the compound of
formula (I) 5 2 p dhw intensity [] [A] 1/1 [%]  6.49 13.61 41  9.74 9.07 81
10.99 8.04 29  12.56 7.04 21  14.44 6.13 13  14.95 5.92 8  15.72 5.63 59
17.5 5.06 14  17.89 4.95 11 WO 2006/018222 24 PCTIEP2005/008736  



18.8 4.72 29  19.14 4.63 46  19.68 4.51 100  21.58 4.12 50  22.19 4 43
23.09 3.85 40  25.99 3.43 29  27.66 3.22 17  30.74 2.91 12 The anhydrate I,
anhydrate II and monohydrate of the compound of formula (I) according  to
the invention may be used on their own or in conjunction with other active
substances 5 according to the invention, optionally also in conjunction
with other pharmacologically  active substances. Suitable preparations
include for example tablets, capsules, suppositories, solutions, -
particularly solutions for injection (s.c., i.v., i.m.) and infusion -
elixirs, emulsions or 10 dispersible powders. The proportion of the
pharmaceutically active compound(s) should be  in the range from 0.01 to 90
wt.-%, preferably 0.1 to 50 wt.-% of the composition as a  whole, i.e. in
amounts which are sufficient to achieve the dosage range specified below.
If  necessary the doses specified may be given several times a day. 15
Suitable tablets may be obtained, for example, by mixing the active
substance(s) with  known excipients, for example inert diluents such as
calcium carbonate, calcium phosphate  or lactose, disintegrants such as
maize starch or alginic acid, binders such as starch or WO 2006/018222 25
PCT/EP2005/008736  gelatine, lubricants such as magnesium stearate or talc
and/or agents for delaying release,  such as carboxymethyl cellulose,
cellulose acetate phthalate, or polyvinyl acetate. The  



tablets may also comprise several layers. 5 Coated tablets may be prepared
accordingly by coating cores produced analogously to the  tablets with
substances normally used for tablet coatings, for example collidone or
shellac,  gum arabic, talc, titanium dioxide or sugar. To achieve delayed
release or prevent incompatibilities the core may also consist of a number
of layers. Similarly the tablet  coating may consist of a number or layers
to achieve delayed release, possibly using the  10 excipients mentioned
above for the tablets. Syrups or elixirs containing the active substances
or combinations thereof according to the  invention may additionally
contain a sweetener such as saccharine, cyclamate, glycerol or  sugar and a
flavour enhancer, e.g. a flavouring such as vanillin or orange extract.
They 15 may also contain suspension adjuvants or thickeners such as sodium
carboxymethyl  cellulose, wetting agents such as, for example, condensation
products of fatty alcohols with  ethylene oxide, or preservatives such as
p-hydroxybenzoates. Solutions for injection and infusion are prepared in
the usual way, e.g. with the addition of  20 isotonic agents, preservatives
such as p-hydroxybenzoates, or stabilisers such as alkali  metal salts of
ethylenediamine tetraacetic acid, optionally using emulsifiers and/or
dispersants, whilst if water is used as the diluent, for example, organic
solvents may  optionally be used as solvating agents or dissolving aids,
and transferred into injection  vials or ampoules or infusion bottles. 25
Capsules containing one or more active substances or combinations of active
substances  may for example be prepared by mixing the active substances
with inert carriers such as  lactose or sorbitol and packing them into
gelatine capsules. Suitable suppositories may be made for example by mixing
with carriers provided for this  30 purpose, such as neutral fats or
polyethyleneglycol or the derivatives thereof. 



Excipients which may be used include, for example, water, pharmaceutically
acceptable  organic solvents such as paraffins (e.g. petroleum fractions),
vegetable oils (e.g. groundnut  or sesame oil), mono- or polyfunctional
alcohols (e.g. ethanol or glycerol), carriers such as 35 e.g. natural
mineral powders (e.g. kaolins, clays, talc, chalk), synthetic mineral
powders WO 2006/018222 26 PCT/EP2005/008736  (e.g. highly dispersed silicic
acid and silicates), sugars (e.g. cane sugar, lactose and  glucose)
emulsifiers (e.g. lignin, spent sulphite liquors, methylcellulose, starch
and  polyvinylpyrrolidone) and lubricants (e.g. magnesium stearate, talc,
stearic acid and  sodium lauryl sulphate). 5 The preparations are
administered by the usual methods, preferably by oral route, by  injection
or transdermally. For oral administration the tablets may of course
contain, apart  from the abovementioned carriers, additives such as sodium
citrate, calcium carbonate and  dicalcium phosphate together with various
additives such as starch, preferably potato 10 starch, gelatine and the
like. Moreover, lubricants such as magnesium stearate, sodium  lauryl
sulphate and talc may be used at the same time for the tabletting process.
In the case  of aqueous suspensions the active substances may be combined
with various flavour  enhancers or colourings in addition to the excipients
mentioned above. 15 For parenteral use, solutions of the active substances
with suitable liquid carriers may be  used. The dosage for intravenous use
is from 1 - 1000 mg per hour, preferably between 5 and  500 mg per hour. 20
However, it may sometimes be necessary to depart from the amounts
specified, depending  on the body weight, the route of administration, the
individual response to the drug, the  nature of its formulation and the
time or interval over which the drug is administered.  



Thus, in some cases it may be sufficient to use less than the minimum dose
given above,  whereas in other cases the upper limit may have to be
exceeded. When administering large 25 amounts it may be advisable to divide
them up into a number of smaller doses spread over  the day. The following
examples of formulations illustrate the present invention without
restricting  its scope: 30 WO 2006/018222 27 PCT/EP2005/008736  Examples of
pharmaceutical formulations A) Tablets per tablet  5 active substance 100
mg  lactose 140 mg  maize starch 240 mg  polyvinylpyrrolidone 15 mg
magnesium stearate 5 mg  10 500 mg The finely ground active substance,
lactose and some of the maize starch are mixed  together. The mixture is
screened, then moistened with a solution of polyvinylpyrrolidone  15 in
water, kneaded, wet-granulated and dried. The granules, the remaining corn
starch and the magnesium stearate are screened and mixed together. The
mixture is compressed to  produce tablets of suitable shape and size. B)
Tablets per tablet  20 active substance 80 mg  



lactose 55 mg  maize starch 190 mg  microcrystalline cellulose 35 mg 25
polyvinylpyrrolidone 15 mg  sodium-carboxymethyl starch 23 mg  magnesium
stearate 2 mg 400 mg  30 WO 2006/018222 28 PCT/EP2005/008736  The finely
ground active substance, some of the maize starch, lactose,
microcrystalline  cellulose and polyvinylpyrrolidone are mixed together,
the mixture is screened and worked  with the remaining maize starch and
water to form a granulate which is dried and screened.  The sodium
carboxymethyl starch and the magnesium stearate are added and mixed in and
5 the mixture is compressed to form tablets of a suitable size.  C) Ampoule
solution active substance 50 mg  10 sodium chloride 50 mg  water for inj. 5
ml The active substance is dissolved in water at its own pH or optionally
at pH 3.5 to 6.5 and  sodium chloride is added to make the solution
isotonic. The resulting solution is filtered to  15 remove pyrogens and the
filtrate is transferred under aseptic conditions into ampoules which are
then sterilised and heat-sealed. The ampoules contain 5 mg, 25 mg and 50 mg
of active substance. WO 2006/018222 29 PCT/EP2005/008736  Patent Claims 



1. Hydrates of the compound of formula (I):  '*~N H I ~ ~ ~ N O  NN N"  5
(l) 2. Hydrate of the compound of formula (I) according to claim 1,
characterised in that  it is the monohydrate of the compound (I). 10 3.
Hydrate of the compound of formula (I) according to claim 1, characterised
in that  it is the trihydrate of the compound (I). 4. Anhydrates of the
compound of formula (I):  15 H I ~ ~ ~ N O  / NN& N  /O H a  (I) 5. An
anhydrate according to claim 4, characterised in that it is present as the
type I anhydrite of the compound of formula (I). 20 WO 2006/018222 30
PCT/EP2005/008736  6. An anhydrate according to claim 4, characterised in
that it is present as the type II anhydrate of the compound of formula (I).
7. An anhydrate according to claim 4, characterised in that it is present
as the  5 type III anhydrate of the compound of formula (I). 



8. Pharmaceutical composition, characterised in that it contains a
therapeutically  effective amount of a hydrate or an anhydrate of the
compound of formula (I)  according to one of claims 1 to 2 or 4 to 6 and
one or more pharmaceutically  10 acceptable excipients. 9. A hydrate or an
anhydrate of the compound of formula (I) according to one of  claims 1 to 2
or 4 to 6 for use as pharmaceutical compositions with an  antiproliferative
activity. 15 10. Use of a hydrate or an anhydrate of the compound of
formula (I) according to one  of claims 1 to 2 or 4 to 6 for preparing a
pharmaceutical composition for the  treatment and/or prevention of cancer,
infections, inflammatory and autoimmune  diseases. 20 11. Use of a hydrate
or an anhydrate of the compound of formula (I) according to one  of claims
1 to 2 or 4 to 6 for preparing a pharmaceutical composition for inhibiting
the polo-like kinases. 25 12. Use according to claim 11, characterised in
that the polo-like kinase is PLK-1.  13. Use according to claim 10 to 12,
wherein the active substance is administered  orally, enterically,
intravenously, peritoneally or by injection. 30 WO 2006/018222 31
PCT/EP2005/008736  14. Process for preparing the compound of formula (I) N
O  N H 



HN N  /O b  5 characterised in that a compound of formula 4 Na N ' NHZ  4
/O is reacted with a compound of formula 9,  ~ N O  CI~N 9  10 15. Compound
of formula 3 WO 2006/018222 32 PCT/EP2005/008736  H N N-A  0 3  5fi 16.
Compound of formula 4  5 ~aN NHZ  4 O 



17. Process for preparing the monohydrate of the compound of formula (I)
according  10 to claim 2 comprising the following steps : a) preparing a
solution of the compound of formula (I) in a solvent mixture of
isopropanol and water, b) crystallising the monohydrate of the compound of
formula (I) from the solvent  15 mixture and c) isolating the monohydrate
of the compound of formula (I). 18. Process for preparing the type I
anhydrate of the compound of formula (I)  according to claim 5 comprising
the following steps : 20 a) preparing a solution of the compound of formula
(I) in ethyl acetate and methyl- tert.-butylether b) crystallising the type
I anhydrate of the compound of formula (I) from the solvent  mixture WO
2006/018222 33 PCT/EP2005/008736  c) isolating the type I anhydrate of the
compound of formula (I). 19. Process for preparing the type II anhydrate of
the compound of formula (I)  according to claim 6 comprising the following
steps : 5 a) preparing a solution of the compound of formula (I) in ethyl
acetate b) crystallising the type II anhydrate of the compound of formula
(I) from ethyl  acetate followed by the addition of diethyl ether c)
isolating the type II anhydrate of the compound of formula (I). 


