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(1) together with processes for preparing, and conpositions containing it
The invention also relates to substantially pure anhydr8geptebibesab4 i ne
pol ynorphic fornms of the free base. The conpounds are particularly useful
in the treatnment of benign prostatic hyperpl asia. 3 Septenber 2004 1

4- Am no- 6, 7- Di met hoxy- 2- (5. Met hanesul f onani do- mﬂm ' i nol -2
- YL)-5-(2-Pyridyl) QuinazdMQAIMO4H72 Add Poﬂlmmmm"mm @@@WMM
invention relates to a novel salt useful in therapy. More specifically the
prese nt i nvead: iA@ﬂAZ’, &y, &4, R Mb®RU, TJ, T™), European  For two-letter codes and other abbreviations, refer to the "Guid-

4- am no- 6, 7raght (ABBR.OKYCYDE BK, BR RS 6R. fEO n@m@-ﬂfﬂgﬂ&; @d/ﬁ&‘wmrfom"appearingat the begin-

t et r ahydr oi g@%@@kﬁ Ry %ﬁ‘gﬁ“@‘r\ﬁ& B qiieneezbesdeissrraiel et €e#¢ 0 pr ocesses
for its preparation, To I1ts 'uses, and to conpositions containing it. The
present Prblirti on al so relates to a novel non-hydrated pol ynorph of the
free basé. W REHEE“F: 8h%fet hoxy 2- (5- met banesul f onani do- 1;
2,3,4-tetrahydm soqui nol 2 yl)-S- (2-pyridyl)quinaxol ne has the fornula and
is disclosed in WD 98130560 (see Exanple 19) as being useful in the
treatment of benign prostalic hyperplasia. application refers in general
terms to pharmaceutically acceptable salts and nentions the hydrochl oride,
hydt obr om de and phosphate salts Unfortunately, . 4-am no-6,7-d inethoxy
2- (5- net hanesul f onam do- 1, 2, 3, 4-tetrahydro- isoquinol -2
yl)-5-(2-pyridyl)quinazolln e displays sone di sadvant ageous physi cal
properties. It is now known to occur in a nunber of different fornms. In
sonme cases, its




aqueous. solubility is-rather low and it is difficult to prepare
reproducibly in the same form -sonetines being obtaine d
form in addition, it has been found that sonme forns ofd?ﬁg t?rrn}gép [g%‘g are
rat her hygroscopic. These properties axe disadvantageous for the

devel opment of a drug substance because, in particular, a consistent grade
of material nmust be reproducibly manufactured in order to satisfy

regul atory requirenents. 3 Septenber 2004,WDO 01/64672 2 PCT/1BO /00244 In a
first aspect of the present-invention, thére is provided

4- am no- 6, 7- di met hoxy- 2- (5-

met hanesul f onanf-ddguino-$,73Dimetleqxy 2 ethanayulfonamido-1,P. ,ﬁASFe@@hp@misdqdu)m nazol i
ne nmesylate of the for WheS-@PwidyliiIninrmotinhdssdatiumiRolynadrpbnexpect ed
advant ages over the free base and it-has sur pri Si ngly been found to have a

uni que conbi nat,, 080k j Whi ¢ g for devel opment as a
drug substance. T o6 @&&IBF‘E %fj'la?e% PR hé’ogflgqgﬁehﬁ Frapy Maze gnegificallydhey| at e i s
an al ternat i vePreganhinrestion tejates hadhesind 6 Frimeatoxy THE-nisisydsalfdagabl 2f3ag- a high .
nel ting point, eakhdloksofuifdiys oes not display. any
hydrated or sol vated f gt}] %h)%{zsﬂ}ﬂ d%ﬁomgﬁﬁ’we I}jesdlate’l ' RPETES | *’? asi ngl e
pol ynor phi ¢ f oPTFParaiiog tevitgiomist @dg@@@nmsnamsl dotitginDig 6t The pieetft inedngen slfo

condi tions, e. glatddit@Nnovtl R &ﬁg@mﬁ ceptable solubility and
di ssolution characteristics, yand can %ph Afteﬂ%:er(}%gr??s%al |y prepared and
processed to provide sui tabl e solid dosage farnms of the drug. |Its
hygroscopicity is substantl al I%/ I ovver than the free base (tested as its

198C el ting A Jt-tetraliydwispquineld-yh)-6y.  The
nmesyl ate salt g %ﬂﬂg 'm%ﬁﬁh'l&s ‘i'rga‘ﬁﬁs not form hydrates; both of these
features represe ant ageous propertl es of the nesylate salt in
particular. Tables 1 to 3 below indicate the physii#&®. operties of

4- am no- 6, 7- di met hoxy- 2- ( 5- -
met hanesul f onam do-.1, 2, 3, 4-t et r ahydr oi soqui
ne nesylate and some free bggg forns. y

5- (2-pyridyl ) qui nazol i

and is disclosed in WO 98/30560 (sce Example 19) as bemg useﬁxl in the tteaunent of
benign  prostatic hypmplasn - The apphca:hon refers in general terms to

pharmaceutically acceptable saits and mentions the hydmchlonde hydrohromde and
_ phosphate salts.

UMoMefy, 4-amino-6, 7—dxmcthoxy—2—(5-methanwulfonam1do—1 2.3 4-tetrahydro—
tsoqmnol«l—yl)—ﬁ-(z-pyndyl)qmmzohne dlsplays some dxsadvantageous - physical
prope:ﬁes.. It is now known 1o occur in a number of d:j_i‘erent forms. In some cases, its
aqueous. solubility is rather low and it is difficult fo prepare reproducibly in the same
" form, sometimes being obtained in a hydrated form. T addition, it has been found that
some forms of the free base are rather hygroscopic. ~ These prgpcrtiés are
disadvantageous for the development of a d:ug substance be;cause in particular, a
copsistent grade of material must be teproduclbly manufactured in order to satisfy
regulatory reqmrements.



3 Septenber 2004 3 Table |I Physical properties of the nesylate salt

Formvel ting Point (C)CrystallinityHygroscopicity % (W w) 3@3pg9r%éﬁlzlob@syl ate
Salt279Crystallinel.1 5 Table 2 Solubility of the nmesylate salt and free
base fornms (m crograns/m) Sol vent Free base (nptHydrated form of
freeMesyl at ayg@l/d4sA298C) base Vater at 22C42012880 0. 9% SOdiPﬂn%hk@%;de
at 364. 120 22 C i 0 Table 3 . Hygroscopi to of the nmesylate sa 3 ree base
forms Form Moi sture sorption (%ww at 30C and 45% RH Free base (npt 19S
mbas Dyt ok SnkOm el GEBRIP AR MR 26 LB L9080 19 A

4- ani no- 6, 7- Higramide: (B3 fristrdhudreisaghifddaliSed@pyridyhquinazoline mesylate of the

1, 2, 3, 4-t et fahydr oi soqui nol - 2-yl)-5-(2-pyridyl)quinazoline (the free base)
are disclosed herein. These anhydrous pol ynorphs are designated Form A,
Form B, FormC, and FormE in Table 4 bel ow. mopurD, which is presented
for conparison, is the hydrated formand existp as a di hydrate. 3 Septenber
2004 4 Table 4 Pol ynorphic forms of thef S For mvel ti ng point

(C Crystallini tyHygrosca(g{iéy %

CH,0

* This substance has a number of unexpected advantages over the free base and it has
surprisingly been found to have a unique combination of properties which make it ideal
for development as a drug substance.

'IhoSe skilled in the art will appreciate that “mesylate” is an alternative term for
“methanesulfonate”.

The mesylate salt has a high melting point, and is a crystalline solid which does not
display any hydrated or solvated forms. It is isomorphic, i.e. it exists in a single
polymorphic form, and exhibits good stability over a wide range of conditions, e.g. high
light intensity. It has acceptable solubility and dissolution characteristics, and can be
economically .preparcd and processed to provide suitable solid dosage forms of the drug.
Its hygroscopicity is substantially lower than the free base (tested as its 198°C melting
point poljrmorph) over a wide range of relative humidity. The mesylate salt is mono-
morphic and does not form hydrates; both of these features represent advantageous
properties of the mesylate salt in particular.

Tables 1 to 3 below indicate the physical properties of 4-amino-6,7-dimethoxy-2-(5-
methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-y1)-5-(2-pyridyl)quinazoline

mesylate and some free base forms.



Form A198crystal l i ne2,2 Form B218crystal | i ne0.27 Form Cl47crystalline-
FonnE229crystal I'i ne0. 045 Form DNonecrystal linel2. 8 On debyshpddrhigdt,2obhe
hydrated form (Form D) may becone anor phous. The anhydrous pol ynor phic
forms may al so be significantly | ess hygroscopic than the hydrated free
base form O these, Fornms B and E have high nelting points and | ow
hygroscopicity. In a second aspect of the present invention, there is

provi ded an anhydrous crystalline free base form of

4- am no- 6, 7- di met hoxy- 2- ( 5- met hanesul f onam do-1, 2, 3, 4-t et rahydr oi soqui nol -2
-yl)-5-(2- pyFakdgl) qui nazoline (designated FormE), a sanple of which

cont ai ns nore_than 90% of - a.3i hynor phic form characterised in that
it exhibits &Hﬂ’f‘“ﬁ@'@ﬁﬂ%{eﬁ«gfﬁ%egﬂﬁleartﬁ%fwevent at about 229C and a powder
X-ray diffraction pattern obtained by irradiation with copper K-alphas

X-rays of el ength 1. 5406Ahawv-Reg-t-he—fFpHow-ng. . - I
Intensity -\gﬁa 9. 6ArES 280 PMVist Q) sar@g‘gw SEHSP re

than 99% of g single polynorphic form In @ third aspect{ wiw)4t909s BaEnt
invention, thHere is provided the free baselformas defiped in the .segond
aspect, chardct eMesgdeteiSaltt hai a sa?fft e of |t &&yialliues npre thdal 99% of a
si ngl e pol ymorphie4-or-m—3—Septerber—20044a—+t—+s—now-bet+eved—+that' t he
solid form of 4-am no-6, 7-di nmet hoxy--2. (5-

met hanesul £ orgypigle- 1, 2, 3, 4-t et mhydr oi soqui nol

2-yl)-5-(2-pyridyl)quinazoline produced orjginally follow ng the procedure
of WO 981305¢twinhil mwﬁ’la@famggwﬁ#ﬂwg%&méﬂm”@hnd E, probably
inthe ratio 1:1 '(based on a differential scanning calorinetry experinent
showi ng sharp endotherns at 220 and 227C) _ Eollowing the creation of the

most st abl e [For m ESelwentur e f off diree base (mpt || Bidrpted form of free { o Mesylate salfe
produced prledom nantly in the fuiég,@:)vm% repeaty g the aldove preparation
of 4-am no-4§, 7-

Water at 22°C 420 : 12 . 880
0.9% sodiuvm chloride at 36 4 120
22°C ‘
10 Table3

Hygrascopity of the mesylate salt and free base forms

Form, ‘Moisture sorption (% whv) at 30°C and 45% RH
Free base (mpt 198°C) , : 1.39
Hydrated form of free base 11.24
Mesylate salt (mpt 279°C) 0.36

15 A number of anhydrous crystalline forms of 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-
1,2,3 4-tetrahydroisoquinoi-2-yl)-5-(2-pyridyl}quinazoline (the free base) are disclosed herein.
These anhydrous polymorphs are designated Form A, Form B, Form C, and Form E in Table 4

below. Form D, which is presented for comparison, is the hydrated form and exists as a dihydrate.



di met hoxy- 2- ( 5- net hanesul f onam do- 1, 2, 3, 4-t et r ahydr oi soqui nol
2-y1l)-5-(2pyridyi) quinazoline.. In another enbodi nent, tpe&eptdiber 2604

radi ol abel | ed derivatives, other isotopic forms and tautoners of

4- am no- 6, 7- di met hoxy-2-(5 3 Septenber 2004 5 net hanesul f onam do-1, 2,3, 4-
mesyl ate salt. 4-Am no-6, 7-di met hoxy -245 netanesul fonam do-1,2,3,4 -

ebr ahvdroi sogui nol 2 yl)-5- (2-pyridyl)quidazoline in the formof FormE as
defined above or as the mesylate salt may possess pharnacol ogi cal activity
in animals. |72y be used in the treatment of a nunber of conditions

i ncl udi ng hyﬁf‘éﬁ’ﬁ@ﬁlﬁ forms T Qéhés@f ection, male erectile dysfunction,

hyper | i pi dae ac_arrhythnm a and beni gn prostatic hyperpl aS| a. The
latter condition |sSKFofm0| MeRibig pofiit¢?@s| .Cryabinign theﬂygﬂﬁéﬁij may
relate to a nmethofl of trheatnent of benfjgn prostat hyper pl aS|a whlch may
conprise adninistering ajtherapeutically effectivg %I{Wb’ma@ﬂ%m
4-am no-6, 7-di net 1 - 5- et tggesut-Totran] 374~
t et r ahydr oi soqui no%%ga -5-(2 ?&rl dyl ) gui étzofge in the 21‘%)r m of Horm E as
defi ned above or l’i*ennm*ﬁyl ate 28/t to p paistaftime sufferingafrom sugh a
di sorder. A furt hp——emiodirent—iuay—be-
4- ami no- 6, 7-di net 529“9 5- rretﬂé‘r‘esulfohamtﬁnme 23,4 -
t et rahydr oi soqui n - 5-( Zagr T dytjgui e T th rm-of—form E as
f of K 2 us@ as_a ﬁd[

-defined above or nefylate salt_for har maceutical ; amd for
use in the treat ﬁ'bmnD beni gnNpaost at i ¢ chyaRinpl gsi a. Actxng di ng ti a
fourth aspect of ¥he—preSent—nventtontt-here—is-grovid f
4-am no-6, 7- di met hoxy- 2- (5- met hanesul f onam do- |

, 2, 3, 4-tetrahydypi.saquinol - 2-yl ) - 5- (2 pyridyl)qui nazoline in the form of
the anhydr Ou:t%;f({eﬁ B%b BydrataddormdEopm B) maxskerdme amsrpitef.i ned i n any of the
above aspects, in the rranuf acture of a nedicanent for the treatnent of
beni gn prost atk eahhHOR HBlyA

4- Am no-6, 7-di r (5- rre{0 anesu] ]#@ ?ﬁ?’PﬁB‘-yllesﬁ hygrogcopistthag fhedwésktsbqui nol -
2-yl)-5 (2- pyf%ﬁ‘?ﬁ%%&‘?ﬁﬁ’f%@ﬁﬂ% vef highmmeting pautnanE loasygledkoprggl above or
the nesylate salt can be admnistered alone but may generally be

adm ni st er ed 1 nsR401, ARy th a sui.tabl e pharmaceutical excipient,

di luent or carrier sél e@?tehgnprese%me@té"éfr er?ﬁpfﬂéleq?ﬁaéhﬂ@asqﬂmpﬂ@eﬁﬁebase

adm nistrati “H’“éﬁéra@’t“%rﬁaﬂrn@ﬂpw fﬁﬁmnﬂsﬁ&hanﬁdlcel;ﬁ34}etrahydrmsoqumol-2—yl) 5-(2-

pyridyl)quinazoline (designated Form E), a sample of which contains more than 90% of a single

polymorphic form, characterised in that it exhibits both an endothermic thermal event at about

229°C and a powder X-ray diffraction pattern obtained by irradiation with copper K-alpha1 X-rays
of wavelength 1.5406A having the followmg main peaks,

Angle 2-Theta © Intensigx % |
9,675 23.0
16.914 308
19.315 385
19.358 22
19.444 311
19.778 26.6
23.852 100.0
25.280 282
32.760 25.6

Preferably, a sample of Form E contains more than 99% of a single polymorphic form.

In a third aspect of the present invention, there is provided the free base form as defined in the
second aspect, characterized in that a sample of it contains more than 99% of a single

polymorphic form.



3 Septenber 2004 6 In a fifth aspect of the present invention, there is
provi ded a pharmaceutical fornulation including 3 September 2004

4- am no- 6, 7- di met hoxy- 2- (5- met hanesul f onam do- |

, 2, 3, 4-tetrahydroi soqui nol -2-yl)-5-(2- pyridyl)quinazoline in the form of

t he anhydrous free base or the nesylate salt as defined in any of the
above aspects in adm xture with a pharnmac ‘gtl cal ly accept abl e adj uvant,
diluent or carrier- The fornulation may pré&terably contain | ess than 50% by
wei ght of 4-am no-6, 7-di net hoxy- 2- ( 5-

met hanesul f odamiglo-nbw?, Belibvb®t tR4Y i | Qs 2- ¢! ) 2-{ 2-nyri d I)qw nazoI|
ne as FormE as defépned abovetg[%t g'glgt E‘}gﬁﬁes ‘jll%t é#sa M

4- ani no- 6, 7- ARG Mﬁ@@y&mmmmldbﬂ}s;(z.aﬁd}q Sk nol -

t2hey|rrzes§I gfgﬁggﬁh%gﬂogﬁgim N ot er 23‘&63&33’56E8%?§P%§;’6ﬂ%{§g§g$&\$9§: n

the form of FamBsqnd Eopebitds in theuhs 1:16(bhseloh 2 &ﬁ%}é pensi ons,
whi ch may Cogﬁﬁen aﬁ/ourl or _col ourlﬁd%b ntas wm%sgﬁ “%"eqyayed-
or controlle eAs 2 &g’ﬁﬂ‘ Psothermy a 220 2023796, Ebﬂmngﬂi;ed&aaﬁmhofthe
particul ar i miost atble Foﬂmﬁo 6 el ic B

met hanest df ' onami do 1 2, 4t1<131t nge FR, WY Tikely” that this form will be produced

i ydr oi soqui (“'7' ?rﬁlﬁw )Wilmamp@hngethe rabb%epreigmﬂaupfof £abieks, s
defi ned abov i?‘-?ﬁ%hﬁ’l@%ulﬁ I 1ml so he a&m ni stered via
i ntracaver rmsal ion. Suc D 9“”3’54‘10 pepiagl-1-612pydddh as

m crocryst al tlll!mOhmtl ul ose, | actose, SOdI um citrate, cal ci um car bonat e,
di basi ¢ cal ci um phosphat-e and gl yci ne, disintegrants such as starch
(preferably corn, potato or tapioca starrch), sodiumstarch glycollate,

N L t d | at
bi ﬁéé??”‘;‘ucﬂgiﬁm %*éﬂe?lﬁly o e P B SRolotP Ry | afet Hyiocel Picose. (VD) ,
hydroxyprop 6§’€‘“°‘€K7\E{me“§’ﬁ¥:¥b‘sse gelatin and acacia. Additionally,

Iubricating‘agents such as magnesium stearate, stearic acid, glyceryl
behenate and talc nmay be included. Solid conpositions of a simlar type may
al so be enployed as fillers in gelatin capsules. Preferred excipients in
this regard include | actose,, starch, a cellulose, mlk sugar or high

nol ecul ar wei ght pol yet hyl ene. gl ycol s. For aqueous suspensions and/ or
elixirs, 4- anmsao-6, 7-di net hoxy- 2-(5-nmet hanem fonam do-1,2,3,4 =

t ef r ahydr oi soqui nol - 2-y1)-5-(2- pyridyl)quinazoline in the form of Forn1E
as defined above or the nesylate salt nay be



conbined with various sweetening or flavouring agents, Slourlng matter or

dyes, wi.th 3 Septenber 2004 7 emul sifying and/or suspend <08hd with
- diluents such 'as water, ethanol, propylene glycol and glycerln and
conbi nati ons thereof. 4l > 2- (5 net hanesul fonam do-1, 2, 3, 4-tetrah droisa

. X3'- Y quinol 2 y!)-~- (2-pyridyl)qui razoline in the formof FormE as
defi ned above or the nesylate salt can al so be adm nistered parenterally,
for exanple, intravenously, infra arterially, intraperitoneally,

intrathecally, Nt ravent ri.cul )
i ntramuscul ar | y“%an cu éi%gbz}rs’l v, ?&Bﬁ Olﬁt?kn}\[sn'ldsptﬁggl @y | r%m on™®

techni ques. | KfonirawohﬁElae&ﬁnddsMe_bmetrheeylitafam of a-sterile agueous sol ution
whi ch may contai ns ot her substances; for exanple, enough salts or glucose
to make the solution isotonic with bl ood. The aqueous sol utions should be
sui tably buffa.&ﬂmwfhﬁmm Y-2-G-ReilheafifdnhRfod 1,94 WtrabiviroidGEHASEAYY.5- The
preparation of sultab parenteral fornulations under -sterilé conditions
may be readi | Grdddaptazdhed By fomaeidamd Epdsalefinved ebuve oalas the gimaylge edt may

vel | -known t opdshas G nsddadd@RaliaBivith B afifubls. 10REy Rl A RHARE ST al

adm ni stration to, human patients, the daily dosage |evel of4-

am no- b, 7-di namhberyaﬂo@ﬁhimﬂnmshlﬂingnmdasibnz;ﬁodardml rinfaycdion,s anld BrEctld

yl)-5-(2- PYT iy i,d ui nazol.i n the form,of. Fo as _defi.ned abpve_ or the
mesyl at e saltd 21 h 'rﬁaé(g% @{bﬂ?‘%‘{ Hfﬁg?tf 8‘1“@‘3?’9
di vi ded doses)au@regncﬁroﬁflsea éasésm%& Qh&lmmeromfamm,mayqam B 8 hehéiod rom 1

to 4 times 'a da Thus. tabl ets or capsul es of
4- am no- 6, 7-dff ‘??E‘{E’Hb %yPgsy Bmﬁ@’cCH‘aPFé*gﬁiafWrﬁ‘%cf"TPr?e gdmjipistering a therapeutically
t et r ahydr oi soeftectvel - 2- anhopatS- ( 2efHyr i dyaninerd 7TaiadetHok B (Siktialsuifotantidoof,2,56r m E as
defi ned abovete{?{hy(ﬁ g'i? qu:%?y)h)%& ?l@[l )uﬁ!{ﬁ¥ 1.89:9%'1?6&%?9«5%%%‘2%{ nQd gbo@ortth% 500y
of active corrpounci fini strarion sin two or nore at a tinme, as
appropri at e. TrEai§ERICP & patipnt pyiferpp from sashta erdeterm ne the actual dosage ;
whi ch may be nost suitable for any individual patient and it nay vary with
the age, weight and response of the particular patient. The above dosages
may be exenplary of the average case. There can, of course, be individual
i nstances where higher or | ower dosage ranges

A further embodiment, - = may be 4-amino-6,7- -dimethoxy-2-(5-methanesulfonamido-1,2,3 4-

tetrahydroisoquinol-2—yl)—5-(2—pyﬁfiyl)quinazoline in the form of Form E as defined above or the
mesylate salt for use as a pharmaceutical; and for use in the treatment of benign prostatic

hyperplasia.

According to a fourth aspect of the present invention, there is provided the use of 4-amino-6.7-

dimethoxy-2-(5-methanesulfonamido-1 2,3 ,4—tetrahydroisoquinol-2—yI)—5—(2~pyridyl)quinazoline

in the form of the anhydrous free base or the mesylate sait, as defined in any of the above aspects

in the manufacture of a medicament for the treatment of benign prostatic hyperplasia.

4-Amino-6. 7-dlmethoxy-2-(5-methanesulfonanndo~1 2 3,4-tetrahyd:o:soqumol—2—yl)—-5-
‘(2—pyndy])qumazolme in the form of Form E as def ned above or the mesylate saIt can be
administered alone but may generally be administered in admixture with a suitable
pharmaceutical excipient, diluent or catrier selected with regard to the intended route of
administration and standard pharmaceutical practice.



may be nerited and such nmay be within the scope of this invention. 3

Sept enber 2004 S 4- Ami no- 6, 7- di net hoxy- 2- (5- net hanesul

, 2,3, 4-tetrahydroi soqui nol -2-yl)-5-(2- pyridyl)qui nazolﬁ%ﬂérﬂg réoofd'or m of
Form E'as defined above or the nesylate salt can al so be adm nistered
intranasally or by inhalation and: may conveniently delivered in the form
of a dry powder' inhaler or an aerosol s@ray present ation froma
pressurised container, punp, spray or nebuliser with the use of a suitable
propellant, e.g. di ch| orodi fl uor onet hane, triehl orofl uoronet hane,

di chl orotetrafl uoroet hane, a hydrofl uoroal kane such as

i i i g gegr ?alhﬂémtr:@ﬁt 3“%63% El%r&l%éeﬁsr} t re{%‘]g)a ??gllr;cﬁ fﬁmulauont;%c}ludQFOX| de or
ot her sui tabfmngag i °¥’E{98 g@“g‘? “‘p‘)drc’e@é{ﬁ‘f*g"é‘ﬂdr‘é@ﬂ‘ﬂ%P -YDft& dosage unit
may be det er RiFdEdvigzoliggrinthe firm gf e anhydras free teled dr de mesylaEhR bRidfimaBiaY . The

pressuri sed sﬂmz%baeagpectpwmmmrmap%mélsﬁw1n&§&£ Mdf&? %ﬁ}uQm%thO' f“ ! 03 f’[}
ahno an e

_suspensi on Oi‘htih Ectlve ce‘;ﬂrpii gﬁ using a_  mxt

propel | ant as"t'RE™&E P lyéﬁn%lﬁs Br 4% b‘h‘%ﬂ’ﬂhy"féd‘ﬁlenatﬁﬂ dmethogh2{Tant ,

e.g. sorbit amethweslfganio-1CAgsetanarorbghinoEl- 1y 5- a8 fidy{aBskeslint Ok 1%AND! 8. from
gel atin) fordéﬁg*&egpaslﬂ{ggggﬁaqe of insufflator may be fornulated to contain
a powder mx of 4-amno-6, "7- |rrethoxy 2- (5-metlmrfo do-1,7,3,4

t et rahydroi soquinol 2 yl)-~ 5-(2-pyridyl)quinazoline in the formof FormE
as defined above or the nesylate salt and a suitabl e powder. hase such as

| act ose or sFUr GFmPKer bpio-b7-digedionycrideetinsppnamidodsds? eahpirafoquindhizy
arranged so S(ijlai(z-ﬁﬁﬁh)qmﬁzﬁri@dnd@ﬁﬂnoﬂﬁrml@hkbfeﬁ&@éﬁo@é&%efrom 24g to 4nmg of
4-am no- 6, 7-di net ho

X
met hauesul f oFATl a‘ssely MWMGWB&WH@F s@lwaqmsq@egmqfwgs,xu nazol
ine in the f S i@&g

delivery to Eﬁhﬁ’gﬁrggt?“eﬂrﬁ%%ghe ovgédglg%g arl iﬁﬁo(f@se W tﬁn aeroé‘%}t&’#é in

t he -range of colpwing agentsy forpimpediaste: hdwdbé’raiaﬁwﬂeﬂtrdm appheatxmsngomldose

or,. NDre usUalhistrdiBn Qawue@?pknﬂame&@mmﬂ&% dmﬁw (. Al ternatively,

4- am-no- 6, 7-di net hoxy- 5-met hanesul f onam do- 42 t et rahydr oi soqui nol - 2
- yl)-5-(2- pﬂellﬂ-??ﬂ-‘ﬁ%ﬂ‘ﬁﬂ il 236t 1*’@##?’&'}’%1‘(%@@5){@9&0!13@! iabthee or

the nesyl atefo?ﬁlofl?&ﬁ@a@@eﬁ%&}e%;ﬁéﬁgylhtgsatltb&y%@crﬂpaﬁ%m@i fh‘gPOS' tory or

pessary, or. ay be applied topically in the'tormo on, solution,
cream oint WF“H&@F‘HP@OBOV\UH

Such tablets may contain excipients such as microcrystalline cellulose, lactose, sodivm
citrate, calciom carbonate, dibasic calcium phosphate and glycine, disintegrants such as
starch (preferably com, potato or tapioca starch), sodium starch glycoliate,
croscarmellose sodinm and certain complex silicates, and granulation binders such as
polyvinylpyrrolidone, hydroxypropylmethylceliulose (HEMC), hydroxypropyleellulose
(HPC), suctose, gelatin and acacia. Additionally, lubricating agents such as magneaxmn
stearate, steatic acid, glyceryl behenate and talc may be included,

Solid compositions of a similar type may also be employed as fillers in gelatin capsules.
Preferred excipients in this regard include lactose, starch, a cellulose, milk sugar or high
molecular weight polyethylene glycols. For aqueous suspensions and/or elixirs, 4~
amino-6,7-dimethoxy-2-(5-methanesulfonamide-1,2,3,4-tetrahydroisoquinol-2-yl)-5 -(2--
pyridyl)quinazoline in the form of Form E as defined above or the mesylate. salt may be

combined with various sweetening or flavouring agents, colowring matter or dyes, with



4- Aari no- 6, 7- di net hoxy- 2- ( 5- mednesul f onam do- 1, 2, 3, 4-t etrahydr oi soqui nol -
2-yi)-5- (2-pyridyl)quinazoline in the formof Form E as3dgbidnfsiraboye or
the nesyl ate salt may 3 Septenber 2004 9 al so be transdermally

adm ni stered, for exanple, by the use of a skin patch. It nay also be
adm ni stered by the ocular route, particularly for treatnent of the eye.
For ophthalmc use, it can be fornulated g m cronised suspensions in
isotonic, pH adjusted, sterile saline, or, preferably, as solutions in

i sotonic, pH adjusted, sterile saline, optionally in conbination with a
preservative sgpdlsifiing ab@famh.qdehcﬁﬁg Wgente Nndr Witk . diluéhts edubiRtdsV@fatér, bthakly be
formulated in an 0|ntnen su troJatum For application topically to
the skin, 4-anftapyd iﬁﬂﬁéﬁ@? °W§‘PP tigns thereob runi do-

1, 2,3, 4- tetrahydr0| soqw nol - 2-yl ) -5{2- pyri dyl)qui nazoline in the form of

Form E as defined above or the nesylate salt can be fornulated as a ,
sui tabl e oint %m&ﬂmmw-mmmmm,éﬁémwmqmdo]s%-yil)*ﬁed

I.n fpr .exagp(%})j/rfdglt)c{iqnazo : We%o rOlrr.{l asrg)ef'medob veor enre?%%«?satna% mneral

oil, liquid ene

pol yoxyet hyl enﬂopdieymdmpuﬂmdl epm-entmaﬂy;urfd anmph; fmlm@umky arilﬂ:avmfeﬁ'huy,
Alternatively, it ¢ a da.sas tion cream
suspended or Jrieap 6& yf ecg!iy H"rﬁ’@{ti ’or infrgeranighly,; he
follow ng: m nmaahscnjarly,or sxbcdmécaﬂy, ofrnmlsbmma&ed byanﬂmﬂny&hxhqdee nemglbycol
liquid Paraffi sor ate 60 est er,s cetearyl al cohol,

2-oct yl dodecarfgt ‘B?fle%iﬁ‘f ﬂ%ﬁ%éf’l utipn, Wwoa@weah Sabsigmses;
present i nvenifgOgkaniplis efoigh sart@m gmdosa tarims&ﬁc mohhsot@ﬁ@%&@ﬁbea Ghe 4
am no- 6, 7- di met hoxy- 2- 1i‘!}gsul namj_do- 4-t et r ahydr ol soqui noi - 2-y
1)-5-(2- pyri PR Hé‘tﬂsgﬁ@ﬂ fP'éﬁ‘iY rﬁfbiqr#elab Iy rto e fof ffeom 3 3p Sitif|

whi ch conpri s@gcehdagy. 2Rl prepiain of Rt BELHEHIORIRUININE vherdtcHits AERRIAE O

solution of 4-am no-6,7-dinmethoxy-2-(5-

met hanesul f onafHeybsgaddly axcopplighed BW*&%@ Rhgear el tochyipyes Bellimopy toitabyd ) qui nazol i .
ne of the forgiiaHid deept enber 2004 10 in a suitable solvent, and collection
of the precipitated solid Preferred features of the process include: (a)

t he solution of 4-am no-6, 7-di met hoxy- 2-(5-net haneaul f onam do-1,2, 3,4

For oral and parenteral administration to human patients, the daily dosage level of 4-
amino—G,’l—dimethoxy—Z—(S-méfhanesu]fonamido-l,Z,S,4—tetrahydrdisoquinol-2-yi)-5-(2—-
pyridyt)quinazoline in the form of Form E as defined above or the mesylate salt may usually

be from about 0.01 to 10mg/kg (in single or divided doses) and preferably about 0.01 to 0.5mg/kg,
administered from 1 to 4 times a day.

Thus tablets or capsules of 4-amino-6,7—dimethoxy—2—(5-methar_1esulfonamido-l,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline in the form of Form E as defined above or the
mesylate salt may contain from about 0.1 mg td 500mg of active compound for administration
singly or two or more at a time, as appropriate. The physician in any event may determine the
actual dosage which may be most suitable for any individual patient and it may véry with the age,
weight and response of the particular patient. The above dosages may be exemplary of the
average case. There can, of course, be individual instances where higher or lower dosage ranges

may be merited and such may be within the scope of this invention.



5 tetrahydroi soqui nol -2-yl)-5-(2-pyridyl)quinazoline is maintained at a
tenperature above roomtenperature before the addition 9fsehnber 2004

met hanesul phoni ¢ acid; and (b) the solvent used is a m xture of butanone
and water, for exanple a 10:1 by volunme m xture of butanone and water. 1o
The process may be defined nore particularly as a process conprising the
steps of: 15 (a) heating a suspension of 8

4- am no- 6, 7- di met boxy- 2- ( 5- met haaesul f onam do- 1, 2, 3, 4-t et rahydm soqui nol -
yl)-5-(2 pyridyl)quinazoline in butanone/water to reflux; (b) adding

but anone/ wat er 4.ufiols, Bdimethdkl 1298 mkd n@& l..;.\m.sL 6%) tion; (d)
addi ng met hanequ fl ni c 1@9 dS( ié}nggéj ecI’lzr%Qi te‘%% chngtohfgfg’é d by
filtration. ‘f"l% WREEe? fie fogg °“’i‘{’:aﬁd§ "ﬁFé‘?Oé"r?félﬁﬂte%ﬂ‘eSPIh@ﬂ

4- am no- 6, 7- d| #g:t‘th@d@mi@tex(e&mtranasally or by inhalation and :may conveniently delivered in the

net hanesut f onami do- 1, 2, 3, 4-t et r ahydr oi soqui nol - 2
yl)-5-(2-pyri 9F§lcﬁf|%%PPW@&W&@S%W@@B@WI&G&M ﬁnndaep:msm;sed
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5-a reductase dmhhrbdnﬂammeﬂ:@nq;ourtdcmteﬂummehmuodxemoﬂamuamtoréamuecat ely
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pyri dyl) qui nadgl,1,23,3, 3he¢ptedlvboipropatie SHFARETES [l mak]) b dbxidher PRy at e

salt could be e ar maceut | cal al so cont |n| ng a human

5-a reduct ase#ﬁ?ﬁo?@{hg@%pg fﬁ"l?él"fﬁg@ nay ﬁdptgllmmedby

si mul t aneous, pm@n@hubemmmwmou&@lﬁ@bm Bmﬁﬁb t ment
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i ncl ude curative alllatlv%{ﬁn EﬁOph | acti.c treatnent. 004
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base whi ch hanﬁ:ttme:feﬂmbﬁrﬁdhélpﬁpeﬁﬁﬁﬁk th@lﬁfﬂ{réﬂﬁ@ﬁrlﬁéhﬁ H@dﬂfbngﬁ*v F&rﬁ,@d E.
i‘on

These pol ynor phi.c forms a r| sed ray
( PXRD) , togetﬁ‘g”r"%"t et ’f‘f’é @P‘@ &'ﬁ\:ealg@ (made, fop eimppleafivinon
patterns wer egelatinifod wedn Hﬁﬁhﬂeﬁoﬁhﬂ%rﬁﬁﬂ@t‘nﬁﬂ%& fo &5t o PololibrAGhOTEL €F
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| Ifonamido-1,2,3 4—tetrahydrmsoqumol—2—yl)-

5- (2—pyndyl)qumazolme in the form of Form E as defined above or the mesylate salt and
a snitable powder base such as lactose or starch.

Aerosol or dry powder formulations are preferably arranged so that cach metered dose
of ‘puff” contains from 20pg to 4mg of 4-amino-6 »7-dimethoxy-2-(5-
methanesulfonamdo-l 2,3 s4-tetrahydroisoquinol-2-y1)-5-(2-pyridyl)quinazoline in the
form of Form E as deﬁned above or the mesylate salt for delivery to the patient. The overali

daily dose with an aerosol may be in the range of from 20pg to 20mg which may

be administered in a single dose or, more usually, in divided doses tbroughout'the day.

Alternatively, 4—amin0-6,7-dimethoxy—2-(S-methanesulfonamido-l,2,3,4-tetrahydroisoquinol-2—
y1)-5-(2-pyridyl)quinazoline in the form of Form E as defined above or the

mesylate salt can be administered in the form of a sup;)ository or pessaty, or may be
applied topically in the form of a lotion, solution, cream, ointment or dusting powder.
4—Amino—6,7-dimeﬂmxy—2-(S-methanesulfonamido-1,2,_3,4-teirahydroisoquinol—2-y1)—5-

(2-pyridyl)quinazoline in the form of Form E as defined above or the mesylate salt may



goni oneter, automatic beam di vergence slits, a secondary nonochronmator and
a scintillation counter. The sanples were prepared for anal ysis by packing
t he powder into 12mm di aneter, 0.25nm deep cavities that Shelenbeer0@ut into
silicon wafer 10 specinen nDunts Each speci nen was rotated whil st being
irradiated with copper K- alpha, X-rays (wavel ength = 1.5406 Angstrons)
with the X-ray tube operated at 40kV/ 40 ) The anal yses were perfornmed with
t he goni ometer running in step-scan node”“set for a 5 second count per 0.02
step over a two theta range of 2 to 55. The peak intensities are

- summarised in " |le 2:Theta" is.relate 15the
i nt er pl anar spe{g%rﬁngrag? ""e%‘w’:ﬁgeﬁaﬁ]@% @]ﬁgf‘i?fai Sgﬂlbpq}&h ii

per cent age of tehdminjsterad by thepealur fobte] particulbdy foriebatierltiat th9eyey MO phi C forms

and the nesylate salt may be characterised by reference to the peak

intensities of greater than 50% and nore preferably by the peaks havi ng

I ntensi ti es gFRfbakthillae I R
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Angle 2- Inte g spling, Men@fwlyrraetsalmmtnazsm; @I—P/idljaktad,ogfeme

6.00221. 115. 66Q¢h.7
8. 89322. 917. 03%%’8 %iimﬁé%%? %g’fﬂﬁwﬁlmm““"cm”a"mﬂalkﬂmumchlonde

9. 40125. 117. 8ddsaativedy, omegpbeifoamalaEditm ointment such as petrolatum.
9. 6548. 518. 11116. 724. 29842. 733. 06311. 6
11. 10533. 418. 87251. 924. 55418. 733. 79714. 1
For application topically to the skin, 4-amino-6,7-dimethoxy-2-(S-methanesulfonamido-

I,2,3,4-telrahydroiscquindl—2—yl)-5-(2-py1idyl)quinazoline in the form of Form E as

defined above or the mesylate salt can be formulated as a suitable ointment containing the

active compound suspended or dissolved in, for example; a mixture with one or more of
the following: mineral oil, liquid petrolatum, white petrolatum, propylene glycol,
polyoxyethylene polyoxypropylene compound, emulsifying wax and water,
Altematively,l it can be formulated as a suitable lotion or cream, suspended or dissolved
in, for éxample, a mixture of.one or more of the foliowing: mineral oil, sorbitan
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl este-rs wax,
cetearyl alcohol, 2-octyldodecancl, benzyl alcohol and water.

In a sixth aspect of the present invention, there is provided a process for the preparation of 4-
amino-ﬁ,?—dimethoxy—2-(S—methanesulfonamido—1,2,3,4~tetrahydroisoquinol-2—yl)—S*(2—

pyridyl)quinazoline mesylate, as defined in the first aspect , which comprises the addition of
methanesulphonic  acid to a suspension or solution of 4-amino-6,7-dimethoxy-2-(5-

methancsulfonamido—1,2,3,4—tctrahydroisoquinol—2-yl)-S—(Z-pyn‘dyl)quinazoline of the formula

0,CH,
CH,0 N. N
=
N
CH,O =
o~ NH,
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12.
13.
13.
13.
13.
13.

13.

000100. 019. 28718. 924. 60219. 634. 88917. 1

07150.
06025.
37310.
45811.
62010.
70815.
79010.

2109.
119.
320.
620.
021.
521.

821.

33616. 025. 67430. 135. 15821. 2 3 September 2004
7147.226.08713. 835.61012.5

1266. 526. 60019. 136. 22613. 8

95115. 327. 03611. 836. 63412. 4

02112. 927.64124. 438. 33516. 0 10

30215. 428. 88818. 340. 19817. 2

37819. 929. 13614. 640. 82013. 7 3 Sept enber 2004 WO 01/64672 12

PCT/ 1 BO / 00241 apnitablgsaivenh andoodlsctionng thy peeripiisted 3qiih 5. 7
15. 0754. 322. 34694. 630. 19719. 443. 94320. 5 15. 3206. 122. 82122. 730. 28225. 8- Form
intensity Angle 2- Intensity Angle 2- Intensity Angle 2-
Intensity Thetf&ewbéfeanﬁ&ﬁﬁlﬁﬁte@rdﬁmhdu%

431. 41 42 4. ,
S_ (930?137. 5?9.522 ?’2% %‘?5? é%‘f%’é" -6, 7-dimethoxy-2-(5-methanesuifonamido-1,2,3,4-

9.72541. 2195 96&&113(3&158&&2&—22ﬁ§-55@%?n3y1)quma201me is maintained at a temperature above
10. 52640. 720. 40762. 226. 9892

B Angle 2-

10

15

25

30

4
yoom temperature be: or & addmon of the methanesulphonic acid; and
(b)  the solvent used is a mixture of butanone and water, for example a 10:1 by
volume mixture of butanone and water.

The process may be defined more particularly as a process comprising the steps of:

(2)  heating a suspension of 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-
1,2,3,4-tetrahydroisoquinol-2-y1)-5-(2-pyridyl)quinazoline in butanone/water to reflux;
()  adding butanone/water until a solution i is achleved,

{c) cooling the solution;

(@  adding methanesulfonic acid; and

(€) collecting the resulting solid by filtration.

In the above processes, it is preferred that the 4-amino-6,7-dimethoxy-2-(5-
methanesulfonamido-1,2,3,4-tefrahydreisoquinol-2-yl)-5-(2-pyridyl)quinazotine is

present as Form E as defined abbve, although some of the desired product should result regardless

of the starting form.

The formulations of the invention may also contain a human 5-o; reductase inhibitory

~compound [see International Patent Application WO-A-95/28397], or 4-amino-6,7-

dimetho:_cyaz—(s-methanssulfonamido-1,2,3,4-tetrahydroisoquinol—2—yl)-5-(2-
pyridyl}quinazoline in the form of Form E as defined above or the mesylate salt could be
presented in a pharmaceutical pack also containing a human 5« reductase inhibitory

compound as a combined preparation for simultaneous, separate or sequential use.

References herein to treatment include curative, palliative and prophylactic treatment.
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8. 14113. 219 sgstligiog coata3 g saBplc8 80kaGudpared for analysis by packing the powder

into 12mm diameter, 0.25mm deep cavities that had been cut into silicon wafer

11.
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13.
13.
13.
14.
15.
15.

3 September 2004

FCT/IB01/00244

10 specimen mounts. Each specimen was rotated whilst being irradiated with copper K-
alpha; X-rays (wavelength = 1.5406 Angstroms) with the X-ray tube operated at
40kV/40mA. The analyses were performed with the goniometer running in step-scan
mode set for a 5 second count per 0.02° step over a two theta range of 2° to 55°. The
peak intensifies are summarised in Table 5. In Table 5, “Angle 2-Theta” is related to

15 the interplanar spacing of the crystal, and the intensity is given as a percentage of the

greatest peak (I/;). The individual polymorphic forms and the mesylate salt may be

6haracterised by reference to the peak intensities of greater than 50%, and more

preferably by the peaks having intensities greater than 20%.

20 Table5

Peak listings for Forms A, B, C and E, and the mesylate salt

Form A

Angle 2- | Intensity | Angle2- | Intensity | Angle2- | Intensity Angle 2- | Intensity
Theta © % Theta °© % Theta © % Theta ° %o
6.002 21.1 15.669 4.7 23.282 40.8 30.469 15.3
§.893 22.9 17.040 30.0 23.494 37.3 31.498 17.4
9.401 25.1 17.888 334 23.884 924 32,257 B8R
9.654 8.5 18.111 16.7 24.298 42.7 33.063 11.6
11.105 334 18.872 51.9 24.554 18.7 33.797 14.1
12.000 100.0 19,287 18.9 24.602 19.6 34.889 17.1
12,071 50.2 19.336 16.0 25674 30.1 35.158 212
13.060 25.1 19.714 7.2 26,087 13.8 35.610 12.5
13.373 10.3 20.126 6.5 26.600 19.1 36.226 13.8
13.458 11.6 20.951 15.3 27.036 1.8 36.634 124
13.620 10.0 21.021 129 27.641 24.4 38.335 16.0
13.708 15.5 21.302 15.4 28.888 18.3 40.198 17.2
13.790 10.8 21.378 19.9 29.136 14.6 40.820 13.7
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Angle 2- 1in ensttyr-Hhetea-tothet Uaret 7oHHE

8. 4166. 318. P83 33 RH2H00REHR 43458 26313 365 33214 53
9.004 37.5 19.867 11.1 26,758 30.5 34,382 122
9.725 41.2 19.964 6.1 26918 20.7 34.602 7.7
10.526 40.7 20407 62.2 26989 254 35.235 10.4
11.315 34 20.919 31.2 27.302 12 35449 13.0
11.986 2.1 21.101 173 27.800 17.4 36.193 6.8
13.011 22 21.712 14.4 27871 11.6 36.668 8.]
13.493 30.2 22551 727 28.945 9.5 37.331 2.6
13.897 74.4 22.769 202 29.164 14.4 37.727 B4
14.306 33 22.843 13.9 30.027 7.5 38.318 54
15.569 252 22.926 15.3 30.284 10.2 38.977 113
15.883 48.3 23418 100.0 31.179 199 3%9.646 15.8
16.740 59 23.904 249 31.443 10.2 40.165 7.8
17.122 30.0 23.997 245 31.629 8.7 40.911 53
17.407 12.3 25.049 214 32.121 81 42,235 10.8
17.603 5.7 25.209 324 32318 7.9 42761 9.8
18.094 4.1 25462 17:0 32.845 12.2 44287 12
18.727 62.9 25,700 84 33.023 14.8 44775 9.5
19.176 10.0 26.205 12.9 34.045 9.5

5 Form C
Angie2- | Intensity | Angle2- | Intensity | Angle2- | Intensity Angle2- | Intensity

Theta® Yo Theta® Yo Thela® % Theta® %o
5.510 42 17.488 24.7 25257 52.6 31.939 289
6.143 4.4. 18.60] 76.6 25.885 194 32.689 14.9
7.860 632 18.964 329 26283 220 33.228 13.6
8.141 13.2 19.230 16.8 26.634 28.5 33.880 16.4
9774 8.0 19.727 514 27.085 17.6 34.867 15.1
10.29¢ 12.0 20.12} 290 27,309 20.8 35.627 16.9
11.076 6.9 20.440 10.1 27.574 287 36.765 14.7
11.262 6.3 20.859 145 27.904 19.1 37.551 19.7
12.133 24.3 21.261 19.4 28.165 14.3 38.576 20.2
12.510 1.5 21.730 100.0 28.891 19.3 39.190 233
12.860 14.2 22310 39.0 29226 15.1 40.302 16.8
13.690 373 22.830 72.0 29.792 307 40.824 16.8
14.446 8.5 23.162 27.7 30.101 18.7 41.643 15.1
15.008 354 23.598 75.9 30.287 15.7 42,238 16.6
15.794 326 23.884 24.7 30.604 17.0 42,971 19.4
16.274 279 24.479 50.5 30.771 16.9 44.714 16.4
16.781 14.6 24.777 21.2 30.995 11.5
16.940 10.7 25.093 593 31590 224

Form E
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43. 4107.0
Intensity

0

.0318. 4

337.67510

-16145. 9

16. 0963. 721. 5227. 528. 86013. 039. 8264. 7 16. 2183. 621. 7707. 729. 5345. 340. 6998. 4
16. 91430. 822 AMIOR. P RBnGG I 7AREES- Jliaiasly | TAMgR 2.1 P RO TATHIER T fokds 3
17.59610. 32318897, [031%6524 TeetAegy| 3k e salketaAngl e nt prmkedy PANgG| €
%Angl e Intensity %Angle lintensitly 2- Theta 2-Theta 2-Theta O2- Thet 4
7.39222. 9192054 gog&dn1d d802865076!22 7583852 190 1008551 2843 815188 5
~ 8,506 = 3955 lnd 3oL 6 24.075 18.0 32.760 25.6
9. 12918. 420-4g¢ms~ _,'%gqs:; AN TP 51192 189 | 34083 56
10. 179120, 1723 09a827 95:p 1T Uo9istaoO9s 1 orgos - 07 | siind odpn
11. 87117. 8211@3B1T- 1287 6133235330 44539 B0 P T s L [Foprabe O 9G4E6.
13. 05718. 622.11386242030524. G881 I40. . 1145351765 22 894161 7235627 L
13,952 16.4 19.778 26.6 26.061 12.1 36.390 7.2
14.064 17.2 20.056 6.9 26.746 8.5 36.954 6.3
15,978 5.8 20.398 3.5 27.269 10.6 37.953 7.1
16.096 37 21.522 735 28.860 13.0 39.826 47
16218 36 21.770 7.7 29.534 53 40.699 8.4
16.914 30.8 22479 8.2 29.642 19 42316 7.0
17.042 134 22.974 5.0 31.004 43 43,410 7.0
17.596 10.3 23.509 7.0 31.652 40
Mesylate salt
Angle Intensity %| Angle |Intensity %] Angle Intensity %| Amngle [Intensity %
2-Theta © 2-Theta © 2-Theta © 2-Theta©
7.392 229 19297 57.9 26.55 16.8 34.607 6.7
7.56 12.1 20.265 51 26.818 153 35.031 24
9.129 184 20.494 -3 27.012 303 35834 0.6
10.179 11 20.772 13.3 27.675 159 36.125 5.2
11.871 17.8 21.018 I5.1 28673 223 36.418 93
12343 76 21.414 40 28.504 163 37675 10
13.057 18.6 22.136 24 29305 246 38.92 6.3
145 11.1 22 804 16.7 29.627 9.1 40.614 59
14733 226 22.934 328 20.93 9.3 41.061 88
14.813 40.1 23283 8.7 30.327 14.9 41.65 13.3
15.162 54 23.842 49.4 30.663 16.8 42.03 104
17.155 10.6 245 144 30.999 16.7 42.65 10.1
17.694 31 24.795 100 31.297 12.3 42.878 8.9
18.358 6.5 25.452 7.6 31.841 [ 44.003 1.7
18.602 6.1 26.201 5.2 32.844 16.5 44817 9.3
18.964 40.5
5
Differential scanning calorimetry (DSC) was performed using a Perkin Elmer DSC-7
machine fitted with an automatic sample changer. Approximately 2mg of each sample
was accurately weighed into a 50 microlitre aluminium pan and crimp sealed with a
10

perforated lid. The samples were heated at 20°C/minute over the range 40°C to 300°C



14.73322. 622. 93432. 829. 939. 341. 0618. 8

14.81340. 123. 2838. 730. 32714. 941. 6513. 3 ' 3 September 2004

15. 1625. 423. 84249. 430. 66316. 842. 0310. 4

17.15510. 624. 514. 430. 99916. 742. 6510. 1 17.6943124. 79510031. 29712. 842. 8788. 9
1$. 3586. 525w Aad3 1. 841644. 0037. 7 18. 6026. 126. 2015. 232. 84416. 544. 8179. 3
18.96440.5 5 Differential scanning calldrinmetry (DSC) was BEFRAN®A using a
Perkin Elmer DSC-7 nachine fitted with an automatic sanpl e changer.

Appr oxi matel y. 2 of each sanple was accurately weighed into a 50
mcrolitre ‘ﬁﬁ‘i‘:ﬁf‘”ﬁﬁ"ﬁ"rﬂ ﬁ%r?%%i“ﬁﬂ%‘é%@a%wrﬁmaﬂ% ipEaliepanddndyitg. The

sanpl es werwed eathedcdlize2birés ik RrRYAid fidiflateange 40C to 300C 3 Sept ember
2004 WO 01/64672 14 PCT/1BO /00244 with a nitrogen gas purge, The thermnal
events are sunmarised in Table 6, and may be wused to characterize the free
base forns Bale pESYl ate salt. Table 6 5 Thermal Events for Forns A, B, C E
and the nesylate salt FormMvelting point (C) Form A198 Form B218 Form , Cl147
For m E229 3 Evenss for oygag A1 B(GR ek thomesylateisglir at ed form of the free
base (Form D) at anbient conditions may be comonly of the order of 9 to
10% (Ww). This is equivalent to 2.5 to 2.8 noles of 10 water per nole of

the free base. The water| cont &#ermat 90pdVRHivgwikt(POX| t 0 be 12. 8%
Form A , | 198
Form B 218
Form C i47
Form E 229
Mesylate 279

The water content of the ﬁydrated form of the free base (Form D) at ambient conditions ‘may be
commonly of the order of 9 to 10% (w/w). This is equivalent to 2.5 to 2.8 moles of
10 water per mole of the free base. The water content at 90% RH was found to be 12.8%
(w/w), this is equivalent to 3.6 moles of water, only 2 moles of which were found fo
represent bound water. The first mole was lost below 5% RH the second retained down
to 1% RH see figure 11. It may be likely that extended storage of the hydrated form below -
about 18% RH would result in. deﬁydratiqn. Furthermore, removal of the c:ystallinc-
15 water results in the loss of the crystal lattice, the product being predominantly
amorphous. This may hightight a potential problem in using .the conventionél hydrated
form in manufacturing a pharmaceutical formulation. Dehydration was observed on
thermal analysis as a broad double endotherm at 97/113°C (See Figure 8) |

20 The present invention is also illustrated by the following drawings in which:

Figure 1 shows the PXRD for the mesylate salt;

Figure 2 shows the DSC thermogram for the mesylate salt;

Figure 3 shows the PXRD for all the free base forms A, B, C, D and E;
25  Figure 4 shows the DSC thermogram for Form A;

Figure 5 shows the DSC thermogram for Form B;



(wWw, this is equivalent to 3.6 noles of water, only 2 noles of which were
found to represent bound water. The first nole was Ios%lggbgmb‘g‘f]/@mme
second retained dowmn to | % RH see figure 11. It nmay be |ikely that
extended storage of the hydrated form bel ow about 18% RH would result in .
dehydr ati on. WBWi646&F nore, renoval of the crystalline 15 watefsoiene ts in
the loss of the crystal lattice, the product being predom nantly

anor phous- This may highlight a potential problemin using the conventional
hydrat ed f orspird 6 SRGMIBCHSE it Gbr@R & Fagekt | cal formul ation. Dehydration
was observed on thermal analysis as a broad doubl e endotherm at 97/113C
(See Fi gur e Bgwod shave thy BSeHermemamfardarm E; al so illustrated by the
fol |l ow ng driaw | heM 11 oFl the PXRD for the nesylate salt;
Figure 2 shoﬁsﬁ?gghd%gﬁ?ﬁ%ﬁﬁnﬁg}f?ﬁ\gy\fsrresyl ate salt; Figure 3 shows the
PXRD for al IFigiie? shaws thumeistingrsamptian ofBhe @esybtasall; E; 25 Figure 4 shows the

DSC t her mpgr | . ernogram for Form B; 3
Septenbe?QZOO r%\?)é%ﬂ%%g%%m{@gg@?%%ﬁgﬁﬁﬁﬁﬁégéQG shows the DSC

t her mogr am flagureEdl shows themgjsire sqtpidronfFotth®. DSC t her nograrn for Form E;
Figure 8 shows the DSC thernmogram for formD; Figure 9 shows the noisture
sorption of the nmesylate salt; 5 Figure 10 shows the noisture sorption of
Forms A, B dtd Bveniod isFiillpgreed by dheovixamples niwict, uime védahpttheo rfolddwilgr m D.
The inventi I Sid r . by the Exanples below, in which the follow ng
abbrevi ati o%gbﬂr?glyl%-}g“%ggg%&% m n mnute NVR nucl ear magnetic resonance h
hour 15 BXanple | Free Base Fol o hs of 4-Am no-6 7-di nethox -2-

5- et hanesul f.anam do-

minute
NMR nuclear magnetic resonance
h hour

15 Example 1
Free Base Polymorphs of 4-Amino-6,7-dimethoxv-2~(5-methanesulfonamido-

1.2.3.4-tetrahydre-2-isoguinoly}-5-(2-pyridyllquinazoline

(@  FormA

20 Under nitrogen, to a stired suspension of 4-amino-2-chloro-6,7-dimethoxy-5-(2-
pyridyl)quinazoline {see WO 98/30560, Example 12(a}, 97g, 0.31mol] and N-(1,2,3,4-
tetrahydro-5-isoquinolyl)methanesulfonamide hydrochloride [see WO 98/30560,
Example 19(b), 89g, 0.34mol] in n-butanol (1.91) was added triethylamine (161ml,
1.16mol). The reaction was warmed to reflux and stirred at reflux overnight. The

25  reaction mixture was cooled to room temperature, concentrated in vacuo and the residue
slurried in water (1.51) and sodium hydrogen carbonate (15g) added. The resulting
shurry was stirred over 3 nights, filtered, the solid washed with water (500ml) and dried

overnight in vacuo at 50°C to give 158g of material.

30 The majority of the material (156g) was combined with a further portion of material

(139g) prepared using a similar method and the combined solids were dissolved in



1, 2, 3, 4-tetrahvdro- 2-i soqui nol yl )-5-(2_pyridvl)quinazoline (i) FormA 20
Under nitrogen, to a stirred suspension of Septemberz

4- am no- 2- chl or o- 6, 7- di met hoxy- 5- ( 2- pyrl dyl ) qui nazol i ne [see WO 8?%0560
Exanpl e 12(a), 97g, 0.31noljj and N (1, 2,3, 4-

t et r ahydr o- 5SWOvgsrnol yl ) met hanesul fonqgn de hydrochl ori de psSEmoMa2£8/ 30560,
Exanpl e 19(b), 89g, 0.34npl] in n-butanol (1.91) was added triethylam ne
(161mL, 1.16nmpol). The reaction was warmed to reflux and stirred at reflux

over ni ght. . Th&hel (SWCFHeQHIum)ﬁ(W fldas c&-{é%tﬁ%d 7 v&%%& %u%&’:% sGHd

concentrated jn vacuo and the residue’ Urried in water and sodi um
hydr ogen cardsisAqvenightsy yacyd @b CTngive 88glof imatgrials| urry was stirred over 3
nights, filtered, the solid washed with water (500nl) and dried overnight
in vacuo at 501C to give 158g of material. 30 The nmajority of the material
(156g) was chwbhaiemtywittthe maferink mﬁg)pmastsTmednbvmg}&rznacetonﬁe’L@zag) (4pr ijar ed

Sept enber > 20810 00y aiads AaSHVAT R3HPe 33 datiis ¥ { EpHSama Y8 i on

was filter edyvechugintnmateatisn°Cagine 25hglofaeriasul ting solid dried
overnight in vacuo at 50C to give 287g of material. The majority of the
material (285g) was slurried overnight in acetone/water (411 by 5 vol une,

1.41), filteednajéfe daht chaeanl wWas bietedMhidigR 300Nl Webeeto 4dckd (ROGmML) and
dried over 3 nllﬁ)gts in vacuo at 50C to give 251 g of material. The

mejority of PRBOWE{&1484 was sieved through a 500i M sieve to afford the
title caapound (242g). 10 (ii) Form B Under nitrogen, to a stirred
suspensi on of 4- am ngQ- 2- chl or o- 6, 7- di met hoxy-5-(2- pyridyl)qui nazoline
(16649, 0. 531 gﬁﬂ"—&l—(l234tetrahydr05isoquinolyl)

met hanesul fqmei Gardaylr ehl afﬁéaes&sééﬁ&n & ﬁ%ﬁﬂc)-z-'cmofb ¥l ox%- 1) was
added 15 triet hyI amne, (161 and further n-butano 1). The

reaction waPYHay }%Hla”-‘{l’&e Apes heBmal) r prdy A543 %’tqt@h)ﬁb@-étlmqmn@féh 11h. The
reaction m xidiisResifSnma@d %?dr%éhloﬁdéoq52§§ "R P n-HaBRACP AR LS ddded/acuo and
the residue slurried in wa
15 triethylamine (161ml, 1. 16m0) and further n—butanol (1.31). The reaction was warmed
to reflux and stirred at this temperature for 11h. The reaction mixture was cooled to
room temperature, concentrated in vacuo and the residue slurried in water (2.651) and
sodium hydrogen carbonate (28. 5 g) added. The resulting slurry was stirred overnight,
filtered and the solid washed with water (500ml). The resulting damp solid was added
20 to methanol (4 1} and the resulting suspension concentrated in vacuo until a thick
suspension was obtained. Further methanol (150 ml) was added, and resulting sturry
filtered and washed with methanol (3 x 50 ml). The resulting solid was dried over 3
nights in vacuo at 41°C. The dried solid was then slurried overnight in acetone/water
(1/4 by volume, 1250ml), filtered, the solid washed with acetone/water 1/4 (3 x 50m])

25  and dried over 2 nights in vacuo at 54°C to afford the title compound (245g).

() FormC

To a mixture of 4-amino-2-(5-methanesulfonamido-1,2,3,4-tetrahydro-2-isoquinolyl)-

6,7-dimethoxy-5-(2-pyridyl)quinazoline (0.1g of a batch of approximately 90% purity, a
30 Form D/amorphous mixture, 1.7mmol) and adipic acid (0.027g, 1.8mmol) was added

acetone (1.25ml) and the resulting suspension stirred at room temperature over 3 nights.



sodi um hydrogen carbonate (28.5g) added. The resulting slurry was stirred
overnight, filtered and the solid washed with water (509%kptembep2b6sul ting
danp solid was added 20 to nethanol (4 1) and the resulting suspension
concentrated in vacuo until a thick suspension was obtained. Further

met hanol ( 15@vagwi)eap¥@as added, and resulting slurry flltereq,cﬁmn hed W th
nmet hanol (3 x 50 m ). The resultlng sol I'd was dried over Y€ vacuo
at 41 C. The dried solid was then slurried overnight in acetone/mater (1/4
by volune, 1 @ filtered, the solid washed with acetone/water 1/4 (3 X
50ml) 25 an %FCF H“%@‘&Pe%mﬁu"&ﬁ etedh aqchdriggl oyermighcin vecud ptASAC tiatforidtal e
conpound (245@%ﬁ@&ﬁM&hnﬁQbﬁb&ﬁﬁo a m xture of

4- am no- 2- ( 5- net hanesul f onam do- 1, 2, 3, 4-t etrahydro- 2-i soqui nol yl) -

6, 7- di met hoxy- 5- ( 2- pyrldyl)qU|nazoI|ne (0.1 g of a batch of approximtely
90% purity, @v) 30rdmergn D/ anor phous mi xture, 1.7mol) and adipic acid
(0.027¢g, 1. Sgna?) was added acetone (1.25n) and the resulting suspension
stirred at’ Tt Bieeiatiar @ Hed syspensien of Sasiot2ehiue-6700meM0IAB4672 17
PCT/ 1 BOLl/ 0024#id ih8SUhd | S PRELS ! ngd.dr.i 8 nlght in
vacuo at 48Cé§1§b$u a (gggﬁﬁfty d%qghﬁgﬁmﬂ ekggﬁgﬁﬁngmg? v)lgor

Under ni t r ogeRahsdsp- é—isoswmalﬁl:}'aetbmﬁéﬁqsmde ofiydrochloride  (152g, 0.37mol) and

4-am no- 2- chirfit t 0 33nol)
4-an no- 2 okt 1"‘%‘%‘32‘%2‘73‘5“’5 Sn(%e%agﬂ bVt RAZAL 8 0P reiflix

t et r ahydr o- 500F $Bg ekt tp| Wﬁ@tthammcf@ﬂamdféOMgmdtlrmdmmﬂzﬁﬂg TB7nol)
and tri efghyhasxk ( e to refl ux and
stirred at refIuxn%m<ég§q%u%%%z§ga?% F%%ﬁ% ! g%g%gnhre and “f P €8°Bver ni ght
at room t enpEFREGRES amitpiiredatTpun tampetge D‘nglutet’ﬂrene@nbmnnﬂﬁxlems tlehi rred at
reflux for 6 n rr d .at

t enper at ur e %@g?%FQQQL%gﬁ%qug%ﬂ#gﬁﬁﬁgﬁ%%égﬁagg ?héﬁ Ao g&ﬁl&%ﬁ@ﬁ“ln vacua
and the resi @[@ngqca,l? Poordded. whheresyltingsgaryy avasl st mmnirghtl,rfﬂ@&ml aghtdaonat e
(17.99g) adde T i Ir [ ni | tered, and
the danp so%m %ﬁd%g&%hqoa%cog omq\%‘1 ﬁle re%g L arséigﬁtf‘!lif nrﬁh‘é’f Urry was
heat ed t ot5r ehfrugllovied tptvenl tal homdempentoe ahd tsm-msdmrmbmnmﬁgsaﬁﬂn’eew&m@hﬁt irred

at roomte Th It|n LIy, ltered and
vashed it h oar A8 nereg S s it to X 30omb. e G
solid was slurried in acetone/water (1/4 by volume, 800ml) overnight at room

temperature, filtered, the solid washed with acetone/water 1/4 (2 x 50ml) and dried

overnight in vacuo at 45°C to give 158g of material.
20
The majority of thc material obtained from the above preparation (155g) was combined
with further portions of material (596g) prepared in -a similar manner and suspended in
acetonitrile (5.281). The suspension was warmed to reflux, stirred at reflux for 90 min,
cooled to room temperature and stirred at room temperature overnight. The solid was
25  collected by filtration, washed with acetonitrile (100 ml) and dried overnight in vacuo at
50°C to give the title compound (734g).

Example 2
4-Amino-6,7-dimethoxy-2-( S-methanesulfonamido-1.2.3.4-tetrahvdroisoquinol-2-
30 yD)- 5-(2-pyridyl)quinazoline mesylate




solid was slurried in acetone/water (1/4 by volune, 800ml) overnight at .
room tenperature, filtered, the solid washed with acetogelpahffer 26da (2 X
50ml) and dried overnight in vacua at 45C to give 158g of material. 20 The
majority of the material obtained fromthe above preparation (155g) was

combi ned  wiwb oidster portions of material (596g) prepare m | ar
manner and suspended in acetonitrile (. 281). The suspens?%mg'ﬁ%ar med to

reflux, stirred at reflux for 90 min, cooled to roomtenperature and
stirred at r npef at ur e over ni The solid was 25 col | ected by
filtration, @ashe WL rﬁléﬁ?rbm{’fergf ﬂﬁscf"i‘?ﬁlob"tlﬁ"j wah usdrtp dipcsvpdimmghieEn vacua
at 50Cto gnavetotﬂmemﬁﬂemlmﬂﬁﬁamd (734g). Exanple 2 4-Arnino-6

7- di met hoxv-2- 5-nmet hanesul fonam do-1 2 4-tetrahvdroi so uinol-2- 30 vl)- 5-
2- rid 1 uinazoline nes |late 3 Septenber 2004 WD 01/ 64672 18 PCT/ |1 BOLl/ 00244

(i) The sal tUxidaf natifreuenpr @ceﬁﬁpsilﬁ&@r i dfedrigl OB Wasimiss6l 7idnRhQ5eRs.- Form B
free bas he tha nate salt. Under nitrogen, a suspension of
For m B 4. S b e Ry Dy Bsoainol 3-7)-5.(2 pyrdauinazohne - (.08

met hanesul fdﬂammi&nélwateB dont ety aala}{ﬂ{eo'ﬁﬁﬂ}“vﬂ@|he%tebilﬂa retfug - Q6L | Sdihui nazol |
ne (2.09) |r]3l%ut anone/ Sc%jg by vol ume, 24ml) was heated to refl ux
over 20ni ns BUBIPERBiGE S‘lﬁm\ﬂ/é’sm%ﬂ’é&’aﬁi‘ﬂhfewe‘h(%ﬁm jrlhwaseeddeds hi eved
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solution was left to cool to 50C and frethanesul f oni 4. Omol )
was added driepiEreRligyisracto(0si8eohdmmobnwas) eddgd drapwine wves 3@ Iscammds. wﬂbhed Wi th

but anOﬂe/lMVataﬁ&tlénQ/véssél?w&% \Qasﬁe'?ﬁ@q)th %ﬁtﬂn&ﬁ&ﬁva‘l@%ﬂh?@% 0%’“@38? %fe glgﬁye

reaction vessel he resulting suspension was
t enper at ur e VegRl a@d@‘é rio ghej regctign aGSStlhllgletrewiimgawmewdmwaﬂaft ta' Ineolso lrbain was

For aomn anc ey oy yarn RIS K BRERORG &F o Tor Rt dsie et B conpound
(2.2g) as a filmtion, weshediwitl cetdde KIVR 2630 Bfivbipnil BWE@)3(51HB aidd &bd(3drhight) . 2. 99
(3H s), 3. Qn vcgcuo at §Q”C to aélord £he title cgrhpound (2.2g) as a white solid.
15
'H-NMR (300 MHz, DMSO0) & : 2.30 (3H, 5), 2.99 (3H, s), 3.04 (2H, m), 3.44 (3H, s),
3.93 (2H, m), 4.01 (3H, s), 4.91 (2H, s), 7.15 (1H, d), 7.28 (2H, m), 7.44 (1H, s), 7.57
(2H, m), 8.02 (1H, m), 8.77 (1H, m), 9.19 (1H, s).

20 (i)  The following preparation was used to process Form E free base to the

methanesulfonate salt.

A suspension of Form E 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-
tetrahydro-2-isoquinolyl)-5-(2-pyridyl)quinazoline (1.0g, 1.97 mmol) in acetone/water

25 (12/7 by volume, 9.5ml) was heated to reflux. Methanesulfonic acid 0.19g, 1.99
mmol) was added in one portion. The addition vessel was washed with water (1ml) and
the resulting solution left to cool to room temperature overnight. The solid from the
resulting suspension was collected by filtration and dried overnight in vacue at 45°C to
afford the title compound (1.14g) as a white solid.

30

Example 3
In vivo activity



3.93 (2H, m, 4.01 (3H, s), 4.91. (2H, s), 7.15 (JH, d), 7.28 (2H, m), 7.44
(1H, s), 7.57 (2H, m, 8.02 (111, m, 8.77 (IH m, 9. 198(9Hélmb%}-20ﬁ9 (i)
The foll owi ng preparation was used to process FormE free base to the

met hanesul fonate salt. A suspension of FormE

4- am no- 6, 7- WOMdB4e8Ky - 2- ( 5- met hanesul f opam do- 1, 2, 3, 4- PCT/IB01/00244

t et rahydr o- 2-i soqui noi yl ) -5-(2-pyridyl)qui nazoline (1.0g, 1.97 mml) in
acetone/water 25 (12/7 by volune, 9.5m ) was heated to refl ux.

Met hanesul fanic acid (0.19g9, 1.99 rnnol) was added in one portion. The
addition vessel was washed with water (Im) and the resulting solution
left to cool % dpiboral cadgenigratica efv dramingHd, 7-difmthoxpi2-(§-hatipmedulfenantiés Ul t i ng
suspensi on was 3Qaqkd IHLgtats on. Adrjed overnight .in vacup at 45C
to afford the tit @9‘3‘%%8%’%‘%‘3 2(’115 %‘Z%,?ﬂgﬁ’@ﬁmﬁ%f*ﬁ%e Béplar B palegad fiimale In

vi vo acti vi t §Pragusdiavdeb atts 2003 Wa/kel f@46 7018 ATl BAahPR2tdkedhe dri |y or al
adni ni st r gt i 9ReRfcobpREl 228+ ' -2-(5- met hanesul f anam do-

1,2, 3, 4-t gt rahydrcglg)ggaﬂuai[&ﬁg& %fﬂ# ?&E% ?‘éap}éhg geiﬁarﬁi%agzngﬁvﬁgn%gwg{sg to male
and femal e ¥PFgue-Dawl ey rats at 30 ng/ kg for 1 nonth induced changes
linked to the 5 pharnmacol ogical activity of the conmpound: however, there
was no evidence of adverse effects. 3 Septenber 2004 PCS 10385AAJR 20
Clainms: 1. 4-Anmino-6, 7-di met hoxy- 2- (5- met hancsul f onani do-1, 2, 3A-tetra

hydr oi soqu nol - 2-yl)-5-(2-pyridyl)quinaxoline nmesylate of the fornula

ri Rso2cu3 . CH SG3H 5



2. The nmesylate salt as clained in claim1, characterised in that it
exhibits an endotherm c thernmal event at about 279C durgirg @Hbfe?bﬁtﬁ‘c{' al
scanning. calorinmetry. 3. The nmesylate salt as clainmed in cl g claim
2, characteri seds mgssa gawder X- ray dinaction pattern obtai ned by
i rradiati on with copper K-al phal X-rays of 14 wavel ength 1.5406A, having
the followi ng nmain peaks: Angle 2- Intensi2gy % Theta 739222.9 14.73322.6
14.81340.1 17.69431 18.96440.5 19.29757.9 20. 26551 21.41440 22.13624
2293432.8 23.84249.4 24.795100 27.01230.3 28.67322.3 29.30524.6 4. An
anhydrous crysiQiildspe free base form of 4-am no-6, 7-di. met hoxy- 2-(5-
met hanesul f onam do- 1, 2, 3, 4-t ehahydr oi soqui nol -2-yl)-5-(Z Pyridyl)tlui name
(designated. FormE), a sanple of which contains nore than 90% of a single
15 pol ynmor phi cyf or CiRb-8 A difile %v -Eﬂéﬂianés‘ﬂiﬁ‘daﬁh%—ﬂé W&Eﬂ%&%ﬂhﬁ?—r m ¢
thermal event at AMENDED SHEET 3 Septenber 2004 21

2—yl)—5-(2—pyndyl)qumazohne mesylate of the formula

NHSO,CH,
CHO N AN
N
CH,0 .CH,S0,H
= | N,
[

2. The mesylate salt as claimed in claim 1, characterised in that it exhibits an

endothermic thermal event at about 279°C during differential scanning calorimetry. |

3. The mesylate salt as claimed in claim 1 or claim 2, characterised by a powder X-

ray diffraction pattern obtained by irradiation with copper K-alpha; X-rays of
10 wavelength 1.5406A, having the following main peaks:

Angle2- | Intensity %
Theta ®
1392 229
14.733 226
14.813 40.1
17.694 31
18.964 40.5
19.297 579
20.265 51
21.414 40
22.136 24
22934 3238
23.842 494
24.795 100
27.012 303
28.673 223
29.305 246

4, An anhydrous crystalline free base form of 4-amino-6,7-dimethoxy-2-(5-

methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-y1)-5-(2-pyridyl)quinazoline

(designated Form E), 2 sample of which contains more than 90% of a single
15 polymorphic form, charactexised in that it exhibits both an endothermic thermal event at

AMENDED SHEET



about 229C and a powder X-ray diffraction pattern obtained by irradiation
wi th, copper K-alphas X-rays of wavel ength 1.5406A havi @%ép*ﬂﬁntﬁé?'z' gwi ng
mai n peaks: AB le 2 Theta' Intensi % 9.67523.0 16.91430.8 19, 31538. g
19.35842.2 19.44431.1 19.77926.6 23.852100.0 25.28028.2 32.76025.6 5. The
free base formas clained in claim4, characterized in that a sanple of it
contains nore than 99% of a single pol ynoy Ehl c forth 6. A pharnmaceuti cal
formul ati on .containing 4-am no-6, 7-di net hoxy--2-(5-

met hanesul f onam do- 1, 2, 3, 4-t &hydr 0| soqui nol 2 yi)-5-(2 pyridyl)quinanine

inthe form osbohhﬁwamid agumérr:@?aylmﬁc&h ﬁaﬂﬁn%&;ﬂea%g ﬁﬁh&q‘:ﬁ&ﬁ{j&f B ed in

any one of clains 5 7in admxture wi t'h har macéut i c yacc abl e
adj uvant, dil uEﬁ’@Ph@r XdaYSrqféWan?mgthllMﬂ tbl¢ owingymadn peks:

met hauesul f onazni do- 1,2, 3, 4-t et "hxEhSH %.,. Mensits %% ‘
2-y1)-5-(2-pyridyl )qui nazol i ne i 567501 T[0T b Jjhydr ous free base or
the mesylate salt, as defined ijpn angg@ne af csggns|l to 5, for use as a
pharmaceutical. 8. The use of 4-amnesn, / 38.5

di znet hoxy- 2- ( 5- met hanesul f onam{do. .19.358, 3, 4- 422

tetrahydroi soquittol -2-yl)-5-(2-jpyril8¥4) pi nazodiine ifn the formof the
anhydrous free base or the nesylat (39-17:&'[, as X i ngd in any one of clains

1to 5, inthe manufacture of a —n%%%ngnf £d®08hejtreat nent of benign

prostatic hyperplasia. 9. A prodessa=tor—ihe 25291931 ation of
4- am no- 6, 7- di met hoxy- 2- ( 5- 32760 26 : .
met hanesul f onam do-1, 2, 3, 4-t etrahydr oi soqui nol -2-y1)-5-(2-pyridyl) quinazol
ne nmnesylate, 5as d&‘hem‘eelbm ﬁﬁlmmmmmhﬁa&daﬂqnmhtda%w)&ﬁ

Ze;lronazgsgl phglryﬁ% “’z‘&’?"s%f’ﬁgﬁ@ Sﬁﬁlﬁ’ﬁ’& i 02, gf 4- t et r ahydr oi soqui nol
2-yl)-5-(2-pysi dyl MU phamatdutical of fotnidation” Metnlaining - 4-amino-6,7-dimethoxy-2-(5-
methanesutfonamido-1,2,3,4-tetrahydroisoquinol-2~y1)-5-(2-pyridylquinazoline in the
form of the anhydrous free base or the mesylate salt, as defined in any one of claims i
to 5, in admixiure with a pharmaceutically accepiable adjuvant, diluent or carrier.

7 4-Amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-
2-y)-5+2-pyridyDquinazoline in the form of the anhydrous free base or the mesylate
salt, as defined in any one of claims I to 5, for use as a pharmaceutical.
8. The wuse of 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3 4-
tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline in the form of the anhydrous free
base or the mesylate salt, as defined in any one of claims 1 to 5, in the manufacture of a
medicament for the treatment of benign prostatic hyperplasia.

9. A process  for the preparation of 4-amino-6,7-dimethoxy-2-(5-
' methauesulfonamido-1,2,3,4—tetrahyd:oisoqaﬁnol-z-yl)~5-(2-py:idyl) quinazoline
mesylate, as defined in claim I, which comprises the addition of methanesulphonic acid
to a suspension or solution of 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-
1,23 s4tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline of the formula



3 Septenber 2004 22 in a suitable solvent, and collection of the
precipitated solid. 10. A process as clained in clain19,3@Q$&§“ng§B§4
solution of 4-am no-6, 7-

di met hoxy- 2- ( 5- net hanesul f onam do- 1, 2, 3, 4-t et r ahydr oi soqui nol - 2-yl ) -5-(2-py
ridyl)- 5 quinazoline is maintained at a tenperature above roomtenperature
before the addition of the nethanesul phonic acid. 11. A process as clained
inclaim9 or claim210, wherein the solvent used is a mxture of butanone
and water. ' 12. A process as clained2in any one of clains 9, 10 and 11,
wherein the solvent is a 10 10:1 by volunme m xture of butanone and water.
13. A process as clained in claim1 | or claim1l2, conprising the steps of:
(a) heating a suspension- of 4-am no-6, 7-di mefH 2- (5- net hanesul f onam do-
1, 2, 3, 4-t et rahydr oi soqui nol - 2-yl ) -5-(2-pyxi dyl) qui nazoline in

i jat er until a solution is

g net hanesul fonic acid; and
on. 14. A process as clai ned
ei nfthe 4-amno-6, 7-

b2, 3, 4- t et rahydr oi soqui nol - 2-yl ) -5-(2-

achi eved; 15 (c) cooling agg sol utign;
(e) collecting the resulting™g :

in-any one of clains 9 to 13,
di met hoxy- 2- (5- net hanesul §g

in a suitable solvent, and collection of the precipitated solid.
10. A process as claimed in claim 9, wherein the solution of 4-amino-6,7-
dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinoi-2-yl)-5-(2-pyridyl)-

5 quinazoline is maintained at a temperature above room temperature before the addition
of the methanesulphonic acid.
11. A process as claimed in claim $ or claim 10, wherein the solvent used is a
mixture of butanone and water. |
12. A process as claimed in any one of claims 9, 10 and 11, wherein the solventisa

10 10:1 by volume mixture of butanone and water.
13. A process as claimed in claim 11 or claim 12, comprising the steps of:
(a) heating a suspension of 4-amino-6,7-dimethoxy-2-(5-methanesulfonamido-
1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl)quinazoline in butanone/water to reflux;
(b)  adding butanone/water until a solution is achieved;

15 (¢)  cooling the solution;
(d)  adding methanesulfonic acid; and
(e}  collecting the resulting solid by filtration.
14. A process as claimed in any one of claims 9 to 13, wherein the 4-amino-6,7-
dimethoxy-2-(S-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-

20 pyridyl)quinazoline is present as Form E, as defined in claim 4 or claim 5.



