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dbfdpennd énsi idbitalol pf tyrosine kmase enzymes such as epidermal growth factor

receptors and can be used for the treatment and/or prevention of diseases which are

associated with tyrosine kinase enzymes such as epidermal growth factor receptors, such as
cancer, particularly non small cell lung cancer, colorectal cancer, refractory non small cell
lung cancer, pancreatic cancer, ovarian cancer, breast cancer, glioma, head cancer or neck

Cancer.

Recently, two different polymorphs of [6,7-bis(2-methoxy-ethoxy)-quinazolin-4-
y1]-(3-ethynyl-phenyl)amine hydrochloride, designated as polymorph A and polymorph B,
have been disclosed in WO 01/34574, which is incorporated herein by reference.

Polymorphism is defined as the ability of a substance to crystallize in more than one
crystal lattice arfangement. Polymorphism can influence many aspects of solid state
properties of a drug. Different crystal modifications of a substance may differ considerably
from one another in many respects such as their solubility, dissolution rate and finally
bioavailability. An exhaustive treatment of polymorphism in pharmaceutical and molecular
crystals is given e.g. by Byrn (Byrn, S.R., Pfeiffer, RR., Stowell, ].G., ,,Solid-State Chemistry
of Drugs®, SSCI Inc., West Lafayette, Indiana, 1999), Brittain, H.G., ,Polymorphism in

. Pharmaceutical Solids®, Marcel Dekker, Tnc., New York, Basel, 1999) or Bernstein

(Bernstein, J., »Polymorphism in Molecular Crystals”, Oxford University Press, 2002).
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Figure 1: X-ray diffraction pattern of polymorph E
Figure 2: IR-spectrum of polymorph E
Pigere 3: X-ray diffraction pattern of polymorph A
Figure 4: TR-spectrum of polymorph A
Figure 5: X-ray diffraction pattern of polymorph B

Figure 6: [R-spectrum of polymorph B
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The term ,,a?proximately“ means in this context that there is an uncertainty in the
measurements of the degrees 2-theta of & 0.2 (expressed in degrees 2-theta ).

Preferably, the crystalline polymorph as described above is characterized by the X-
ray powder diffraction pattern having characteristic peaks expressed in degrees 2-theta as

described above, which have relative intensities of approximately
degree 2theta relative intensity
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The term ,approximately” means in this context that there is an uncertainty in the
measurements of the relative intensities. It is known to the person skilled in the art thatthe
unceitainty of the relative intensities depends strongly on the measurement conditions.
The relative intensity values can e.g. vary by = 30% or preferably by + 10%.

Preferred is a crystalline polymorph as described above, which is characterized by

K

the x-ray powder diffraction pattern shown in Figure 1.

The crystalline polymorph described above can furthermore be characterized byits

_ IR spectrum. In a second aspect, there is provided a

crystalline polymorph of [6,7—Bis(2~meﬂ10xy—ethoxy)—quinazo]in—iéi—yl]—(3—eﬂlynyi_—
phenyl)amine hydroghloride which is characterized by an IR absorption spectrum h;wiilg
characteristic peaks expressed in cm™ at approximately 3277 cm™, 3057 cm ', 1627 cm”,
1070 c™, 1022 e, 892 cn™, 873 cm™, 850 cm™, 780 cm™, 745 coa, 725 cm’, 652 cm™.
The term ,approximately” means in this context that the cm™ values can varyby £2 cm’,
preferably by +£1 cm™. The crystalline polymorph as described above, characterized by the
IR absorption spectrum shown in Figure 2, constitutes a preferred embodiment of the

present invention.

In addition, the crystalline polymorph described above can be characterized by its
melting point. In a third aspect, there is provided a crystalline polymorph of [6,7-
Bis(2-methoxy-ethoxy)-quinazolin-4-yi]-(3 ~ethynyl-phenyl)amine hydrochloride which is
characterized by a melting point of 211 °C to 214 °C. ' |



The relative intensity values can e.g. vary by 30% or
preferably by 10% Preferred is a crystalline
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by the x-ray powder diffraction pattern shown in

Figure 1 The crystalline pdlaynorph descri bed above can
furthernore be characterized by its IR spectrum In a
second aspect, there is provided a crystalline
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The crystalline pol ynorph as descri bed above,
~characterized by the IR absorption spectrum shown in
Figure 2, constitutes a preferred enbodi nent of the
present invention. In addition, the crystalline
pol ynor ph descri bed above can be characterized by its
nmelting point. In a third aspect, there is provided a
crystal line pol ynorph of [6, 7-
Bi s(2- met hony- et hoxy) - qui nawhn- 4-yl ] - ( 3- et hynyl - phenyi
)am ne hydrochl oride which is characterized by a
nmelting point of 211 Cto 214 C. -5a- In a fourth
aspect, there is provided the conpound
[ 6, 7- Bi s(2- nmet hoxy et hoxy)-qui nazolin-4-yl]
(3-ethynyl - phenyl ) am ne hydrochl oride, wherein at
| east 70% are a crystalline polynorph as defi ned
above. In another enbodi ment at |east 90% are a
crystal line pol ynorph as defined above, particularly
wherein at | east 90% are a crystalline pol ynorph as
defi ned above, nore particularly wherein at |east 95%
are a crystalline pol ynorph as defined above and even
~nore particularly wherein at |least 99% are a
crystal line polynorph as defined above. WO 2004/ 072049
PCT/ GP2004/ 001211
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of forrmula (I1) and (I'1'1) can be 10 obtai ned according
to met hods known in the art, e.g. fromh\O 01/34574.

The reaction described above can bgrcarried out under
condi'ti ons known to a persop €d in the art. For
exanpl e, an appropriate' tenpg ure would be 30 to 100
C, preferably 50 to 80 C, ‘wure“preferably 70 to 80C
In a preferred enbodi nent, thé reaction is carried out

ihe reac(?l)on S
performed, the crystalline poi\lyl“’mrph of [6,7-Bis(2 15
met ho) i y- et hoxy) - qui nazol i n-4-yl]-(3-et hynyl - phenyl ) am

si ngritivdo wdicfforasuld €80y i bed . above, precipitates

fromthe (a,a,(X)-trifluorotol uene and can be isol ated
by nmethods known to the person skilledcin the art,
e.g. by filtration ar centrifugation The nolar ratio
of conpound of foang—‘I\aO pd gk, formul a
(111) can be vari ed, 01NOSt015.
Preferably, 'the m)lar(Dt| IS hel [ e of 0:9to
1.1. More preferatﬂﬁ th 200mol ar” ratiNo i s ahpnt 1,
nost preferably 1. Furtherrmre the invention rel ates
to a crystalline {JO| ynor ph as defin
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referred to as 3-ethynyl-aminobenzene, and the compound of formula (DY) is 4-chloro-6,7-

bis(2-methoxyethoxy)quinazoline. The starting products of formmula (1) and (JIT) can be

10 = obtained according to methods known in the art, e.g. from WO 01/34574. "The reaction
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described above can be carried out under conditions known to a person skilled in the art.
For example, an appropriate temperature would be 30 to 100 °C, preferably 50 to 80 °C,
more preferably 70 to 80°C. In a preferred embodiment, the reaction is carried outin the
presence of HCL When the reaction is performed, the crystalline polymorph of {6,7-Bis(2-
methoxy-ethoxy)-quinazohin-4-yl]-(3-ethynyl-phenyl)amine hydrochloride as described .
above, precipitates from the (o,a,a)-trifluorotoluene and can be isolated by methods
known to the person skilled in the art, e.g. by filtration or centrifugation. The molar ratio
of compound of formula (If) to compound of formula (TII) can be varied, e.g. in the range
of 0.5 to 1.5. Preferably, the molar ratio is in the range 0f 0.9 to 1.1. More preferably, the

molar ratio is about 1, most preferably 1.

Furthermore, the tnvention relates to a crystalline pdlyinorph as defined above,
when manufactured by a process as described above.
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therapeutic andfor prophylactic treatment of diseases which are associated with tyrosme
kinase enzymes, particularly epidermal growth factor receptors, particularly for the
therapeutic and/or prophylactic treatment of cancer, particularly non small cell lung
cancer, colorectal cancer, refractory non small cell lung cancer, pancreatic cancer, ovarian,
25  cancer, breast cancer, glioma, head cancer or neck cancer, more particulazly non small cell
lung cancer, which method comprises administering a crystalline polymorph as defined

aboveto a human being or animal.
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2 chéeror?:geo ﬂigré'h Hichls aﬂ ﬁf) gﬁ% éfebéa pettfic Iﬂ?] gg sropaptic @tatidest of cancer,
51 tperhcfulﬂrlﬁ br3) £} gh Al el dBRg FNET- '5?1@% CARE rr%%ct%rﬁgron sirna]l cell lung
gﬁlﬁf& gE{aﬂlcreQﬁc et %vﬁ%ﬁtéﬂ bﬁéab&ﬁ&ncdrt slionam hpg cancer, neck cancer,

gfz:trlgrglmagtg arb@réc?rré gﬁ%ﬁggﬂ er&?rg g%% i'ne acgrgehg 6591%{{395 Bmpound as

gekgﬁﬂﬁ@agaﬂsules, solutlons, enuIS|ons or :
suspensions rectally, e. g 5 in the form of

Suppos ' %‘6‘?‘%‘}??%&6 Nt eralLY mdndhs ds Qle&:%eci QB(Weofhe compound [6,7~

anectl or suspensrons or in
10 SAiYL +mﬂhoxprethocxm’)qaiﬂayohtef£gd -{3rethpayt theﬁ:Y]g amine hydrochlonde, wherein

o1 1 re ﬁ%&ifeo Afcutaki¢ wherein at least 90%
pl"?gt /{) 'arga epar #’ﬁh ﬂQ@dé’fﬁﬁ A

s can be effected.in
rrmnme r:rleaﬂluw potypomd 4 glﬁﬁpq:da@bqvg, BALE Hgépggﬁﬂ)éwpfrpélaat least 95% area
s’ﬂlﬁ?%éoif?fdd?%h Q.Qdéfﬁﬁd AB&E ddesien @hdjﬁpﬁmit,ulaﬂy wherein at least 99% are

1 ona nbi nat th ot era
v apsirling gplwanTpbes Ot a%r@ase e s EREW € Blipthorph as defined
15 adfgppbstration formtogether with suitable, non-toxic,
i nert, therapeuti.cally conpatible solid or liquid
carrier materials and, if desired, usua
phar naceuti cal aQiuvants.‘SuitabIe carrier materials
are not only inorganic carrier materials, but also
“organic carrier materials. Thus, for exanple,
| act ose,. corn starch or derivatives thereof, talc,
stearic acid or its salts can ‘be used as carrier
materials for tablets, coated tablets, dragees and
hard 15 gel ati ne capsules. Suitable carrier materials
for soft gelatine capsules are, for exanple,



vegetable oils, waxes, fats and sem -solid and |iquid
pol yol s (dependi-ng on the nature of the active

wo mgnedioent no carriers mght, however, be redq@TrERI0041901244
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the case of soft gelatine capsules). Suitable carrier
materials for the production of solutions and syrups
are, for exanple, water, polyols, sucrose, invert
sugar and the like. Suitable carrier, mat rialcg1 for .2

0. :
i nj ect Torp@pherphoRshearesent B BXAhBIRd Uit & A g6H01 55 ™ the
PALY0ls haﬁﬁé’c@@ﬁcﬁi pr@ﬁ&aﬁ@ﬂsefoﬁ _@ﬂlt@ragi;laﬁenterﬁl,t';ﬂtapﬂcd administration. It
carri e ma_terlas or suppostorles ar-e a )
P e o i i ST POt 1t G eign g GRS PR bl
O&ragiééafﬂafild pOl Y53 SlarSuickpdle, oartidnerenmitions e syspagwions, rectally, e.g.
toplc epar ati.ons_ar ri i - sy hetis
aﬁﬂ&@%%&ﬁugpﬁwgﬁ Weeger%j dfg'g'g%n a‘?fé’éélgﬁﬁé’? Tiquid . .
V@ Snsidrisau indfupan sflfdiors, ot fogiddy,feat inythafergnef @ptments, creams or LS.
sterols, polyethylene glycols and 25 cel |l ul ose

der i ValLy 68, s, LeiAle SE Bl sli%ool PLES@rYal s cffeatd imgnannes
$tTying ,

and e agent consi st ency- i nprovi ent.s
f buduvillibeprrolipniy 2ayestsen skiflpd w thg ﬁrt\}:g:}%}rﬁazg?cﬂ% a98nté polymorph,

O%pﬂgﬂﬁl{y@ﬁ eSSHhSHoPWih @Fher iR shanieasy, vahnblesubitzeres, into a galenical
cof oran

of orant's’and masking agents,.and anti oxi dant ]
BB eT BB A R AP LIS B gy compatible
The:desiaged efmitheaeenpandds defred orsmllphatmaesntived pgiuvants.
within wwde limts depending on the disease to be

controll ed, the age and the.i Ayl x%gfﬂ candi-ti@m19but also organic
t he pats?%%fle 8%863%%&”%8 R rrllyllrjn Stration, and will e stear
ofcamiui trsueridie Thig, et optehk ciosd icoingizct pPEE wagﬁ%sﬁﬁgre% talc, stearic
eat aLtlgul ] adul PRt 18NS csatdBiablets, dragées and hard
doag’gigCp 1%fsa1gsb%ﬁt% © %?e?igasfg%%r My, - 6speci al I.%/} abopt 5to . o1
2%ehting ;a;pp]@&énﬁ@ﬂg cg.nf:@mg.’@@la_héozbs@ 5 afine gapsules a?e, ior example,
c q%g%tgt% Al %xesﬁ%ﬁ%ﬁ's&ﬁi—%ﬁéﬁélﬁﬁﬂﬁ& pblyolef dépeaditigoedbenature of the
and“the préci se’ phar macokinetic %of 1]e 1 }Ee%%%%‘?!;ﬂ}?crelatine
coutite BETieDt 2O CAFITIORES BETFEBISUAATO T2 A4 4 :
adgh, RISy .emtqbwc%ﬂﬁe@ﬁme@msgemeﬁammw otﬂ@fﬂa’g@mlmfﬁdt%’mps are, for
e.g. inlto 3 sage units. The 1,6A . terials for
or SR P TR EHEl - Ebe FEARUR 1 AB0D g erilo o
prigfeetiabbolutibns 260 forgrefpk, verpolredols palplsngigenol and vegetable oils.
Suitable carrier materials for suppositories are, for example, natural or hardened oils,
waxes, fats and semi-liquid or liquid polyols. Snitable carrier materials for topical
preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils,
liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and

cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer
substances, solubilizers, colorants and masking agents and antioxidants come 1nt0

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limnits depending
on the disease to be controlled, the age and the individual condition of the patient and the
mode of administration, and will, of course, be fitted to the individual requirements in
each particular case. For adult patients a daily dosage of about 1 to 7000 mg, especially
about 5 to 2500 mg, preferably 5 to 200 mg comes into consideration. Depending on

35 severity of the disease and the precise pharmacokinetic profile the compound could be



The follow ng exanples serve to illustrate the present

invention in nore detail. They 5 are, however, not
wobtanerd to limt its scope in any nmanner. ThECT/EP2004/0061244

crystalline polynorphs A and_Bgof

[ 6, 7- Bi s(2- net hoxy- et hoxy) - qui nazol i n-4-y1] - (3-et hynyl

- phenyl) am ne hydrochl oride can be obtained according

to the nmethods disclosed in WO 01/ 34574. \\D,

2 ODAOTRE1 9 tRCTE BP0V Gly2igage Ipits Bk | 883 IBSEERBTE 1

A 500 nL jacketed reactor is purged at room . .

t enper o Sharaad cwhiath al3fit §-1660 mg, preteravly

4- chId?%q@mgﬁ%ialEmﬁ%%%ggyg?hgxy)qU|ﬁazol|ne and 130 g

05250@&ﬁéaaynﬂﬁmﬂﬁﬁé‘Eﬁ%ﬂ% ne. To the white suspension

12.55 g 3-ethynylaniline dissolved in 180 ¢ :

(a a, aynd fdﬂBW&ﬁﬂip%@ RevateiladeretheAltent mueiting ip mge detail. They

Ly s e hs A
5 S hevogs st HeGhE 35 B A BB e oty cpotymon
r bl Bof [6 E@ﬁﬂahﬁhexy é‘fﬁlbey) wmbbmoﬂ] 6%- eﬁﬁ’@ﬂrg%w )gr}m

P AL o Fot ol gcro)%cg{l%ﬁg@g A EERES @clsse BIWO 01/34574

[6,7-Bis(2 met hoxy- ethoxy)-quinazolin 10

4-y1] - (3-ethyn7l - phenyl ) am ne hydrochl ori de are washed
with ethanol and dried at 60 C/ 10 nbar overni ght.
The dry final product is characterized by nmeans of
X-ray powder diffraction and | R-spectroscopy as

nodi fication E. The crystals nelt around 213 C
(Tonset, neasured by differential scanning
calorinmetry). Exanple 2 15 The X-ray powder
diffraction patterns of the individual crystalline

pol ynmorphs E, A and B of

[ 6, 7- Bi s(2- met hoxy- et hoxy) - qui nazol i n-4-yl]-(3-ethynyl
- phenyl )am ne hydrochloride were recorded with a
Bruker D8 diffractoneter (geonetry: Bragg-Brentano;
radi ati on: CuKa 1.54184 A, graphite secondary
nmonochromat or; detector: scintillation counter, 28
step scan with a step size of 0.02 and a neasuring
time of 1.0 s per step). The sanpl es



O

20 (approximately 200 ng) were prepared and anal yzed
W t hout further processing (e.g. grinding or sieving)

wPcddeopubst ance. The X-ray powder diffracti ®OT/EP2004/001244
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patterns of the individual crystalline polynorphs E,
A and B of [6, 7-Bi s(2-nethoxy-ethoxy)-qui nazol i n-4-
yl]-(3-ethynyl - phenyl)am ne hydrochl ori de axe shown in
Figure 1, 3 and 5 respectively. Exanple 3 25 The

| R-spectra of the individualExamygesl | i ne pol ynor phs E,
A and B of [6, 7-Bi s(2-nethoxy-

et hoxy) - qui nazol i n-4-yl]-(3-ethynyl - phenyl )am ne
H?ﬁpﬁﬁ%ﬂoride were recorded as filmof a suspension

in Nujol consisting of approxinately 15 np of ed with
andoapir exiaet whyol’s pu@d 8F TOREG tegfp%ae‘ql{ﬁe F%)%%Cﬁ%lﬂae Wl

chl or i dey pl atesy; Wi hbnexElid:R @pseblinaetEI30(@icol et
2%%&% or eqU|VéPeng§ ntransmttan UL Tved i
S (comel; TP a7BH & BRI TE S VBT ST Lap iy Jasuived fo
Th@ ¢ ',%ﬁ?)cié[ﬁg%totu@%e ire ?ﬂ&édd Wdiler eFding BILE gAECL (37%), the reaction
pol rphs an 0 heated il
[ S §@‘21fﬁ%f9¥6’%9g‘é’f FoRY) 20 AT e yre gy (hem heated fo TR
- (st Ao eoyblkron aihhydicooh tbe ipensies SHIGH W)‘“m )
Figure 2, 4 6, | £ 20 Qy-ethoxy)-quinazoin-
oot SRS B o e
Ot hés- iyl phualyl omips o hleTigs gaEtHAS WED SR ﬁgd’ﬂx S ;
[nS_P7' Bi s(2- soht. The dry final product is characterized by means of X-ray powder

RO ST HoXY) - uﬁgazolin- -yl ]-(3+8t hynyk- 13 °C (Togeets
ndi&mhﬂ@fﬁ/-)d@%mﬁ?c@%ﬁ%? ya&%(ﬁdﬁ’fef%?%a% Lf&gll? B0obRT15 °C (Lo
Sgﬂ&@ﬁ%&bﬁ@iiﬁé&m%aénﬁﬁlg@aaﬁmdm@d. e.g. by P.J. Haines,
ed. , Il

ciples of 5 Thermal Analysis and
Cal orinetry”, Royal Society of Chem stry, Canbridge,
UEx2p82¥ . nelting point (Tonset) / ['O pol ynor phE
211 to 214 polynorph A 205 to 208  polynorph B 227 t
23fte X-ray powder diffraction patterns of the individual CYYStaﬂme Po%rmorpl% E,AandB

of [6,7—Bis(2—methom‘—ethoxy)—quinazolin—ﬁi-—yl] _(3-ethynyl-phenyl)amine hjrdr'o cli)loride
were recorded with a Bruker D8 diffractometer (geometry: Bragg-Brentano; radiation:
CuKo, 1.54184 A; graphite secondary monochromator; detector: scintillation counter, 25
step scan with. a step size of 0.02° and a measuring time of 1.0 s per step). The.samples
(approximately 200 mg) were prepared and analyzed without further processing (e.g.
grinding or sieving) of the substance. The X-ray powder diffraction patterns of tl.le |
individual crystalline polymorphs E, A and B of [6,7—Bis(2—methoxy—eﬁ101qr)eqmnsftzohn—é—
y1]-(3-ethynyl-phenyljamine hydrochloride are shown in Figure 1, 3 and 5 respectively.

Example 3

25 The IR-spectra of the individnal crystalline polymorphs £, A and B of [6,7-Bis(2-methoxy-

ethoxy)-quinazolin-4-yl] -(3-ethynyl-phenyl)amine hydrochloride weze recorded as film of
a suspension in Nujol consisting of approxirnately 15 mg of sample and apPIOXl]..’ﬂatel'}T 15
mg of Nujol between two sodium chloride plates, with a FT-IR spectrometer (Nicolet

. 3
20SXB or equivalent) in transmittance mode (resolution 2 cm™, 200 or more coadded

30 scans, MCT detector). The IR-specira of the individuel crystalline polymorphs B, A and B

of [6,7—Bis(2-methoxy—eﬂ10}q)—quinazolin—éﬂyl]—(B—Eﬂlynylwphenyl)amine hydrochloride

are shown in Figure 2, 4 and 6 respectively.
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Exanple 5 The thernodynam c stability of the
i ndi vi dual crystalline polynorphs E, A and B of [6, 7-

- w3 8004/072049 PCT/EP2004/001244

Bi s(2- met hoxy- et hoxy) - qui nazolim4-yl]-(3-ethynyl -phen
yl )am ne hydrochl oride were neasured according to

nmet hods known in the art, e.g. fromByrn (Byrn, S R,
Pfeiffer, RR, Stowell, J.G, "Solid-State Chenistry
ofxPrplgs , SSCl Inc., West Lafayette, Indiana, 1999).
Measurenents of nelting point, heat of solution, as

wethle @ ﬁﬂs%&'%&'ﬂ&vﬂﬁ@?&r&?ﬁﬁﬂhé ¢> oSSR ASidrD SHEW-Bis(2-

:)211?%? pmp?‘iﬂo 13‘)1 ol : g g&% %41% e eéxs}ﬂliabgll%nag Wdre obtained

ffwfaiq&@émfﬂl) sqahsink cal;@}firdktryme IdEscnb ecbag ity H.Jr bTesres,) edh éBinciples of
t ge
F@%Oﬁgﬁ Arg&s%gﬁgﬁ%%"‘% RefEPS 2 tg ?Ché‘%s% Cdrridge, UK, 2002):

ynﬁrph/\ 205 to-208-50 nj_,:. rph B 227 to

231 61.2 to 62.4 Exan @tleonfﬁ@té"&mg "{1 of

po %@EQEEEA B and B neasusgdipbier 20 mn

eq 9(\ C I n el f ler \Anf er—or aqueous

buffdymeghuti on (pH 1)| are cb@ﬁatq 868 t he f ol | owi ng

tap iaqueous [pbuffer pol yror phE 0. 191%
Fitpo R, whi 2

0. yror phA 0. 194% 0. polyrerph B 0.098 %

0.003 % 20 WD 2004/ 072049 PCTI EP2004/ 001244 -13-
Exanmple A

Example 5

The thermodynamic stability of the individual crystalline polymorphs E, A and B of [6,7-
Bis(2-methoxy-ethoxy)-quinazoltin-4-yl]-(3-ethynyl-phenyl)amine hydrochloride were
measured according to methods known in the art, e.g. from Byra (Byrn, S.R,, Pfeiffer, R.R.,
Stowell, I.G., ,Solid-State Chemistry of Drugs®, SSCI Inc., West Lafayette, Indiana, 1999).
Measurements of melting point, heat of solution, as well as equilibration experiments in

suspension show that polymorph E is thermodynamically more stable than polymorph A

‘and that polymorph B is more stable than polymorphs E and A.
melting point (Tonget) heat of solution
ethanol/water {45:55 g/g, 45 °C)
[°C] ‘ [kJ/mol]
polymorph E 211 to 214 56.9 to 58.4
polymorph A 205 to. 208 50.0 to 55.6
polymorph B 227 to 231 61.2 to 62.4

Example 6

The solubility of polymorphs A, B, and E measured after 20 min equilibration at 20 °Cin

either water or aqueous buffer solution (pH 1) are compiled the following table.:

water aqueous buffer (pH 1)
polymorph B 0.191 % 0.011 %
polymorph A , 0.194 % 0.017 %
polymorph B 0.098 % 0.003 %
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Filmcoated tablets containing the follow ng
i ngredi ents can be manufactured in a conventiona

wommnnenodd ngredi ents Per tablet Kernel: Conpeugmgredos/oo1z44

formula (1) 10.0 ng 200.0 ng -Mcrocrystalline

cellulose 23.5 ng 43.5 ng Lactose hydrous 60.0 ng

70.0 ng Povidone K30 12.5 ng 15.0 ng Sodium starch

glycolate 12.5 ng 17.0 ng Magnesium stearate 1.5 ng

ExEnpig A (Kernel Weight) 120.0 ng 350.0 ng Fil m Coat:

FI ydr oxypropyl nethyl cellulose 3.5 ng 7.0 ng

Pol yet]?lﬂ}ﬁ‘{ EREAFNER Lo RO OB FiTlhvhin SinFE:dickad @nbe3namyfactured in 2

2.6 ng, lron oxyde (yellow) 0.8 ng 1.6 ng Titan

¢ho¥edene. BavR§i1. 6 ny 5 The active ingredient is

sieved and m xed with mcrocrystalline cellul ose and

ttheredht ure is granul ated with a sol uti oBerdblet

poiyvinylpyrrolidon in water. The granulate is m xed

ﬁ%th sodi um starch glycol ate and nagesi unst earate and
fBfessed to yield kernels of 120 or 350 m

r@spectided fyrm@héllker nel s are | acquered wi tHV4RS 2000 mg

aq 92 %H| j d suspension of the abovesmengi ongds mg
fI#%?C P 5%#%%64/072049 PCT/ EP2004/ 001244, - 14- i
. O

Bxeatapk bydyous 70.0 mg
Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
‘Magnesium stearate 1.5 mg 45 mg
(Kernel Weight) 120.0mg  350.0 mg
Film Coat:
Hydroxypropyl niethyl cellulose 3.5mg  7.0mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg

Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidon in water- The granulate is
mixed with sodium starch glycolate and magesiumstearate and co mpressed to yield kernels
of 120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.



Capsul es containing the follow ng ingredients can be
manuf actured in a conventional manner: |ngredients
weahtdigamwsul e  Conmpound of forrmula (1) 25.0 ng PCHEPSE001244
150.0 ng Maize starch 20.0 ng-idalc 5.0 ng 5 The
conmponents are sieved and mxed and filled into
capsul es of size 2. Exanple C Sachets containing the
follow.Ag ingredi'ents can be manufactured in a
conventional manner: Conpound of forrmula (1) 50.0 ngy
Lact ose, fine powder 1015.0 ng Mcrocrystalline i
cel | ul xpsyavbOEiniPEHOR)lowHGOngredigntsSarpamanuiactured in 2
car boxynet-hyl cellulose 14.0 ng Pol yvinyl pyrrolidon K
BCfOﬁfﬁt?r%loﬁ%lIXW&g'esi unstearate 10.0 ng Fl avoring
aqgg;e'ﬂéggg 1.0 ng 10 The active ingredient is m Xe®ercapsule
WT actose, mcrocrystalline cellul ose and sodi um
car boxynet hyl cellul ose and granulated with a m xture
of Cpopywidofifpyrdleli)don in water. The granulate is 250mg
m xed with magnesi unstearate and the flavouring

- . . 5 o
addici®Ges and filled into sachets. WO 2004/ 072049 1°0-0™8
PQILEPGOR4/ 001244 - 15- 20.0 mg

Tale ‘ | 50 mg

5 The components are sieved and mixed and filled into capsules of size 2.

‘Example C

Sachets containing the following ingredients can be manufactured in a conventional

manner:
Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcrystalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0mg

\) Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg

10
The active ingredient is mixed with lactose, microcrystalline celtulose and sodivm
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water.
The granulate is mixed with magnesiumstearate and the flavouring additives and filled into

sachets.
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Cainms: 1. A crystalline pol ynorph of
[ 6, 7- Bi s(2- et hoxy- et hoxy) - qui nazol i n-4-71] -

wda Zogbyay! - phenyl ) am ne hydro chl ori de whi chrgTsEP2004/001244

5

10

i5

characterized by an X-ray powdegs. diffraction pattern
havi ng characteristic peaks expressed in degrees
2-theta at 5 approximately degree 2-theta 5.7 9.7
10.1 11.3 17.0 17.4 18.9 19.6 21.3 22.8 23.6
24.2 24.7 25.4 26.2 26.7 CkRoug 2. The crystalline
pol ymor ph of claim 1, characterized by the x-ray

powder, di ff R%%Is{aﬁﬂle%ﬁ}&ﬁ&ﬂh%? OWWA Bl 2 o M6y skhoxy) - quinazolin-4-y1] -

' (3-ethynyl-phenyl)amine hydrochloride which is characterized by an X-ray powder

diffraction pattern having characteristic peaks expressed in degrees 2-theta at

approximately

degree 2-theta
5.7
9.7
10.1
11.3
17.0
174
18.9
19.6
21.3
22.8
23.6
24.2
24.7
254
26.2
26.7
29.3

2. The crystalline polymorph of claim 1, characterized by the x-ray powder

diffraction pattern shown in Figure 1.

3. A crystalline polymorph of [6,7 _Bis(2-methoxy-ethoxy)-quinazotin-4-yll-
(3-ethynyl-phenyl)amine hydrochloride which is characterlzed byan IR abso:pnon
sp ectrum havmc cha:actensuc peaks expressed incm™ at appromately 3277 cm™ 3057
cm™, 1627 cm™ 1070 cm™, 1022 cm™, 892 cm™, 873 em™, 850 cm™, 780 cm™, 745 cm™,
725 cm’ ,652 cm.

4, The crystalline polymorph of claim 3, characterized by the IR absorption

spectrum shown in Figure 2.

5. A crystalline polymorph of [6,7-Bis(2-methoxy-ethoxy) -quinazolin-4-yi]-
(3~ethynyl-phenyl)amine hydrochloride which is characterized by a melting point of 211
°Cto 214 °C.



T:".V.' Ac %St al I i ne pol ynorph of

8 #% ?42 met hoxy- et hoxy) - qui nazol i n-4-yl ] - 10°CI/EP2004/001244
( 3- et hynyl - phenyl ) ani ne hydrocht & i de which is
characterized by an IR absorption spectrum having
characteristic peaks expressed in cm-1 at

17105 e 1 g R e ey ARG g G TG cthymy?
nmhenyﬁzgxmmhy e8doedey threqu'ﬁ@e@sﬁ ¥y g%aqrq: il ﬁgswmgrﬁprph according

of 1£d:8 dABums Ny cteri zed by the IR absorption 15
spectrum shown in Fi gure 2. 5. Acrystalline pol ynorph

of [6,7-Bi s(2-netho oa U|n 4o}

(5- Gyl - RERGISF HE HOTGERT b QTR bpyinorph as defined in any
schaf daibsri mesdwlh;th roekd torgpiies néactifhg 2 tdmpEhod dAfsrmwe (11)
2004/ 072049 PCTIEP2004/001244 -16 6. The conpound

[ 6, 7- Bi s(2-net hoxy- et hoxy) - qui nazol i n-44yl)-(3-ethynyl

- phenyl)am ne hydrochl ori de, wheren at | east 70% are
a crystalline pol ynorph accerdtng to any of clains 1
to 5. 7. A process for thelmnuffacture of a

crystal line pol ynorph as dé el in any 5 of clains 1
to 5, which process conprisesreacting a conpound of

o formula (I'1) H NH2 (11) w tdhya conpq”pd of formula
(rrr)y d HsCG-O\i0O N H3C ON3J (II1)
(a,a,a)-trif[uorotol uene.

with a compound of formula (1T}
Cl
H,C 0 > O N
| H,C 0] N (1
in (o,o,0)-trifluorotoluene.
10 8. A crystalline polymorphs according to any of claims 1 to 5, when
manufactured by a process according to claim 7.
9. Pharmaceutical compositions comprising a crystalline polymorph according

to any of claims 1 to 5 and a2 pharmaceutically acceptable carrier and/or adjuvant.

10. A crystalline polymorphs according to any of claims 1 to 5 for use as
15 therapeutic active substances. ‘

11. A aystalline polymorph according to any of claims 1 to 5 for use as
therapeutic active substances for the treatment and/or prophylams of diseases which are

assoaated with epidermal growth factor receptors.



WMo BoosAruyst al | i ne pol ynorphs according to any o
claims 1 to 5, when manufactured _by a process FCIT/EP2004/001244

according to claim?7. 9. Phar macelfti cal composi tions
conprising a crystalline pol ynorph according to any

of clains 1 to 5 and a pharnaceutically acceptable

carrier and/or adjuvant. 10. A crystalline pol ynorphs

accor di Ng. t o Taeysoéf acérpstatiinelpdymobphf amcordise tagny d$laims 1 to 5 for the
t th %hgn' &f ﬂ@&téa\‘r%n%%rsir@nﬁ@%pelﬁé ané’op B%ﬁlﬁﬁﬂc’t:é HEatment of diseases

'g% according to any | ai'ms for use as
QB@ gsgociglqg Wie eeﬁsrﬁaéwea@ fﬁﬁ?r ’?‘F?@tofsr eat nment and/ or

pr ophyl axi s of diseases which are associated with
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