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Anothaer criterion which may bs of exceptional impertance under certain circumstances
depending on the choice of formuiation or the choice of manufacturing process is the
sclubility of the active substance. If for example pharmaceutical solutions are prepared
{e.g. for infusions} it is essential that the active substance shouid be sufficiently soluble
in physiclogically acceptable solvents. For drugs which are o be taken orally, itis in
general very important that the active substance should be sufficiently soluble and

bicavailabie,

Furthermore, the process for preparing such 5 compound aiso needs io be

conveniently carried out on commercial scale.

Heance, without being restrictive, examples of the parameters which needs to be
cantrolled are the stability of the starling substance under various environmaental
conditions, the stability during production of the pharmaceutical formulation and the

stability in the final compositions of the drug.

The pharmaceutically active substance used fo prepare the pharmaceufical
compositions shouid therefore have great stability which is ensured even under sll

kinds of environmenta! conditions.

The problem of the present invention is thus to provide a pharmaceutically active
substance which is not only characterised by high pharmacoliogical potency but also

satisfies the above-mentioned physicochemical requirements as far as possible.
SUMMARY-QETHEINVENHGN-

Surprisingty, it has been found that the problem outlined above is solved by the
trihydrochicride salt and by the crystailine irfhydrochioride hydrate form of the
compound N-[trans-4-{4-(cyclopropyimethyl)-1-piperazinyl]loyvclohexyl]-4-{[{TR)-7-ethyi-
5,6,7 8-tetrahydro-5-methyl-8-{ 1-methylethyl }-8-oxo-2-pteridinyllamino}-3-methoxy-
benzamide, the structure of which is depicied below in the form of the free base as

formula (1)
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The trihydrochloride salt and the crystalline trihydrochloride hydrate form of the
compound N-{trans-4-[4-{cyclopropyimeathyl)-1 -piperazinylioyctohexyl}-4-[[(7R)-7-ethyl-
5,6,7 B-tetrahydro-5-rmethyl-8-(1 —me’{hy!athyi)—6~oxo~2—pteridinyf]am%no]—&me{hoxy—
benzamide offer numerous advantages over the free base and the anhydrous form of
this compound. Henice, over the anhydrous form, the crystaliine rihydrochloride

hydrate form presents for example an advantage of stability under ambient conditions.

Furthermore, when compared to the base salt, the trihydrochioride salt presants an
advantage of solubility in water, where the trihydrochloride is much more soluble than
the free bass.

Lastly, when compared to other common salt form builders, the trihydrochloride salt
form presents alsc advantages as far as the vield, purity and reproducibility of the

synthesis of the salt form are concerned,
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Thus, a first aspect of the present disclosure refers to a crystalline, hydrated form of the

trihydrochloride salt of N—{trans~4—{4—(cyclopr0pyimeté1y1)—1~p§perazinyl]cyciohexyl]—éi»[{(?R)-?’-

ethyl-5,6,7,8-tetrahydro-5-methyl-8-(1 -methylethyl)-6-0x0-2-pteridinylJamino-]-3-methoxy-

benzamide wherein the hydrated form is mono-, di- or trihydrate or mixtures thereof.

A second aspect of the present disclosure refers to a crystalline, hydrated form of the trihydrochloride

salt of N-[trans-4-{4-(cyclopropylmethy})-1 -piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7 8-

tetrahydro-5-methyl-8-(1-methylethyl)-6-ox0-2-pteridinyl] amino-]-3-methoxy-benzamide,  wherein

the hydrate contains up to three water molar equivalents.

A third aspect of the present disclosure refers fo a pharmaceutical composition comprising the

crystalline compound as defined above, together with a pharmaceutically acceptable carrier or diluent.”

A fourth aspect of the present disclosure refers to the crystalline hydrated form of the trihydrochloride

salt of Nu{trans-4—{4~(cyclopropylmethyi)—l-piperazinyl]cyclohexyi]—4—[[(7R)~7~ethyl—5,5,7,8- :

tetrahydro-5-methyl-8-(1 —methylethyl)~6—oxo-2—ptf:ridmyi]aminou}ﬁ—methoxy»benzamide, having the

following characteristic values d: 3.73 A, 4.13 A, 452 A, 4.53 A, 6.55 A, 7.14 A 773 A,9.01 A and

11.21 A wherein the x-~ray source is CuKo radiation; 1=1.54056 A, 40 kV, 40 mA..

A fifth aspect of the present disclosure refers to a pharmaceutical composition comprising the

crystalline compound as defined above, together with a pharmaceutically acceptable carrier or diluent.

Afhusse first embodimentebieet of the present disclosureinvestion is the trihydrochioride salt form of the
compound N-{trans-4-{4-(cyclopropyimethyl}-1-piperazinylicyclohexyl}-4-[{{7R)-7-ethyl-
5,8,7 B-tetrahydro-5-methyl-8-( 1-mathylethyl)-6-oxo-2-pieridinyllaminol-3-mathoxy-

benzamide.

A further embodimentebiest of the present disclosuresnvention is the trihydrochloride anhydrous form of the
- compound N-[rans-4-{4-(cyclopropyimethyi}-1-piperazinylicycichexyi]-4-[[(TR)-7-athyi-
5.8,7.8-tetrahydro-5-methyl-8-( 1-methylethvl}-8-oxo-2-pteridinyllamino]- 3-methoxy-

benzamide.

A further embodimentobjeet of the present disclosureinvention are the crystalline trihydrochioride hydrate
forms of the compound N-{trans-4-[4-(cyclopropyimethyl-1-piperazinyljeycichexyl]-4-
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[[{7R)-7-ethyl-5,8,7 8-tetrahydro-5-methyl-8-( {-methylethy!)-6-oxo-2-pteridinytiamino}-3-

methoxy-banzamids.

form of the compound N-[trang-4-[4-~( cyclopropylmethyi)-1-piperazinylleyclohexyil-4-
[(7R)-7-sthyi-5,6,7 8-tatrahydro-5-methyl-8-(1-methylethyl -6 -oxo-2-pieridinyilaming}-3-

methoxy-benzamida.

A further embodimentebjeet of the present disclosureinvention is an improved process for the manufacturing

of the compound N-[irans-4-[4-(cyciopropylmethyl}-1-piperazinyflcyclohexyl[-4-[[( 7R)-7-
etiwl-5,6,7 B-tetranydro-5-methyl-8-( 1-methylethy!}-6-oxo-2-pteridinyllamino]-3-

methoxy-benzamide.

A further embodimentebjeet of the present disclosureinventien is a process for the manufacturing of the
trihydrochloride salt of the compound N-{trans-4-[4-(cyciopropyimethyl}-1-
piperazinyljeyclohexyl]-4-[[(7R)-7-ethyl-5,8,7 8-tetrahydro-5-methyl-8-(1-methylethyi-6-

oxo-2-pteridinyllaminol-3-methoxy-benzamide.

A further embodimentebjest of the present disclosureievention is a pharmaceutical composition comprising

the triydrochioride salt, a crystalline trihydrochioride hydrate form or the crystaliine
trinydrochioride frihydrate form of the compound N-{trans-4-[4~(cyclopropyimethy)-1-
piperazinyfjcyciohexyl-4-[[{TR)-7-ethyl-5,6,7 8-tetrahydro-5-methyl-8-(1-methylethyi}-6-
oxo-2-pteridinyllaminol-3-methoxy-benzamide, together with one ar more

pharmaceutically acceptable carriers, diluents or excipients.

A further embodimentebjeet of the present disclosureinvention is the use of the trihydrochloride salt, a
crystalline trinydrochloride hydrate form or the crystalline trinydrochloride trihydrate
form of the compound N-{trans-4-{4~(cycfopropyimethyl}-1-piperazinyijcycichexyl]-4-
[{{7R)-7-ethyl-5,8,7 8-tetrahydro-5-methyl-8-(1-methylethy!)-6-oxo-2-pteridinyllaming]-3-
methoxy-benzamide, in a method for ireating diseases characterised by excessive or
abnormal cell proliferation, or for preparing a pharmaceutical composition which is

sultabie for treating diseases characterised by excessive or abnormal cell proliferation.

BRIEF DESCRIPTION OF THE FIGURES
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CLAIMS
1. Trihydrochloride salt of the compound N-[trans-4-[4-(cyclopropyimethyl)-1¢
piperazinyllcyclohexyl]-4-[[(7R)-7-ethy!-5,6,7, 8-tetrahydro-5-methyi-8-(1 -methylgthyI)»&
oxo-2-pteridinyllamino]-3-methoxy-benzamide of formula (1)

2. -Crystalline trihydrochioride hydrated forrs of the compound N-[trans-4-[4-
-4-[[(7R)-7-ethyl-5,6,7 8-tetrahydro-5-

Jamino}-3-methoxy-benzamide of formula (1)

(cyclopropyimethyl)-1-piperazinyljcyclohexy)

methyl-8-(1-methylethyl}-6-oxc-2-pteridi

in accordance with claim 1.

3. Crystalline trihydrochlorige trihydrate form of the compound N-ftrans-4-{4-
(cyclopropylmethyl)-1-piperazinyllcyclohexyl]-4-[[(7R)-7-ethyl-5,8,7,8-tetrahydro-5-
methyl-8-(1-methylethyl)-6toxo-2-pteridinyilamino]-3-methoxy-benzamide of formula {I)
in accordance with clajs

4, Process a the manufacture of the trihydrochloride salt of the compound N-
[trans-4-{4-(cy, propylmethyl)~‘l -piperazinyljcyclohexyl]-4-[[(7TR)-7-ethyl-5,6,7,8-
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3,6,7.8-tetrahydro-5-methyl-8-(1-methylethyl)-6-oxo-2-pte ridinyl]am'ino]#Sfmethoxy
benzamide dissolved in a su_itabté solvent or solvent mixtures, with hydrochlori¢’acid or
hydrogen chloride gas dissolved in an organic solvent, and collecting the pf’e/;pitate

formed.

5. Process
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in accordance with claim 4, said process additionally comprising reacting compound
15¢ ' '

solvent;

heating thction medium fo reflux;

addi ater to the reaction medium;

the precipitate, washing it and drying it.

Process for the manufacture of an hydrated crystal form of the trihydrochloride

/ of the compound N-[trans-4-[4-(cyclopropylmethyl}-1-piperazinyl]cyciohexyl}-4-[[(TR)-7-
ethyl-5,6,7,8-tetrahydro-5-methyl-8-( 1-methylethyl)-8-oxo-2-pteridinyljamino]-3-
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methoxy-benzamide of formula (1) in accordance with claim 1, said process comprising S/

the steps of: - /

dissolving the compound (1} as base in a suitable organic solvent at room

temperature or elevated tempera.ture

adding hydrochloric acid to the reaction medium;
cooling the reaction medium;

collecting the precipitate, washing the precipitate, and d' g the precipitate.

8. Process in accordance with claim 7, wherein the hyd ted crystal form is the
trihydrate.

9. Pharmaceutical composition containing the tyi : ydrochloride salt, a crystalline
trihydrochloride hydrated form or the crystalline triflydrochloride trihydrate form of the

compound N-[trans-4-{4-(cyclopropylmethyl)-1-giperazinyljcyclohexyl]-4-[[{7R)-7-ethyi-

5,6,7,8-tetrahydro-S-methyl-8-{1-methylethyl¥8-oxo-2-pleridinyllaminc}-3-methoxy-

benzamide of formula (1) in accordance wi

claim 1, together with one or more

pharmaceutically acceptable carriers, djilents or excipients.

10. Process for preparing a phgirmaceutical composition according fo claim 9,

characterised in that the trihydroChloride salt, a crystalline trihydrochioride hydrated

form or the crystalline trihydro hioride trihydrate form of the compound N-{trans-4-[4-
(cyclopropylmethyl)-1-pipe, 2 zinylleyclohexyl}-4-[[(7R)-7-ethyl-5,6,7 ,8-tetrahydro-5-
methyi-B-(‘l-methyiethy-oxo-2-pteridinyl]amino]—S—methoxy-benzamide of formula {1}
in accordance with

by a non-chemical #

11. Use of/the trihydrochioride salt, a crystalline trihydrochloride hydrated form or
the crystallide trinydrochloride trihydrate form of the compound N-{trans-4-[{4-
(cycloprgpyimethyl)-1-piperazinyllcyclohexyll-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methy}8-( 1-methylethyl}-6-oxo-2-pleridinyllamino}-3-methoxy-benzamide of formula (1)
in agcordance with claim 1 for preparing a pharmaceutical composition which is

sditable for freating excessive or abnormal cell proliferation.,
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Claims:;

1. A crystalline, hydrated form of the trihydrochloride salt
of N-[trans-4-[4-{cyclopropylmethyl)-1-
piperazinyl]cyclohexyl]-4-[[(7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8- (1l-methylethyl)-6-oxo-2-pteridinyl}amino-] -3 -methoxy-
benzamide wherein the hydrated form is mono-, di- or

trihydrate or mixtures thereof.

2. A crystalline, hydrated form of the trihydrochloride salt
of N~ [trans-4-[4- (cyclopropylmethyl)-1-

piperazinyl] cyclohexyl] -4- [ { (7R} -7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8- (1l-methylethyl) -6-oxo-2-pteridinyl]amino-] -3-methoxy-
benzamide, wherein the hydrate contains up to three water

moliar eguivalents.

3. A pharmaceutical composition comprising the crystalline
compound in accordance with claim 1, together with a

pharmaceutically acceptable carrier or diluent.

4. The crystalline hydrated form of the trihydrochloride salt
of N-[trans-4-[4- (cyclopropylmethyl)-1-

piperazinyl] cyclohexyl] -4- [[{7R)-7-ethyl-5,6,7,8-tetrahydro-5-
methyl-8- (1l-methylethyl) -6-oxo-2-pteridinyl] amino-~] -3 -methoxy-
benzamide, having the following characteristic values d: 3.73
A, 4.13 A, 4.52 &, 4.53 A, 6.55 &, 7.14 A, 7.73 A, 9.01 & and
11.21 A wherein the x-ray source is CuKa radiation, A=1.54056

A, 40 kV, 40 mA.

5. A pharmaceutical composition comprisging the crystalline
compound in accordance with claim 4, together with a

pharmaceutically acceptable carrier or diluent.



