Title:
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The Free Base Form D (Di -Hydrate) at 30[err] C [err]
present invention provides 4-am no-6, 7-di net hoxy- 2- (5-

Abstract:

5834 NOL- 2
rpron of -
The

met hanesul f onami do- 1, 2, 3, 4-tetrahy- droi soqui nol -2-yl)-S-(2-pyr.idyl)qui na-

zoline nmesylate of the formula (1) together with proces
and conpositions containing it The invention also

ses for

‘preparing,

4-Amino-6,7-Dimethoxy-2-(5-Methanesulfonamide-1,2,3,4-Tetrahydroisoquinol-2-
YL)-5-(2-Pyridyl) Quinazoline Mesylat And Polymorphs

The present invention relates to a novel salt useful in therapy. More specifically the

present invention relates to 4-amino-6,7-dimethoxy~2—(S-methanesulfonamido-1,2,3, 4-

tetrahydroisoquinol-2-y1)-5-(2-pyridyl)quinazoline mesylate, to processes for its

preparation, to its uses, and to compositions containing it. The present invention also

relates to a novel non-hydrated polymorph of the free base.

4-Amino-6,7-dimethoxy-2-(5-methanesulfonamido-1,2,3,4-fetralydroisoquinol-2-y1)-5-

* (-pyridylyquinazoline has the formula

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-dxmcth0xy—2—(5-methanwulfonam1do—1 2.3 Ateteabydro-

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.



relates to substantially pure anhydrous crystalline polynorphic forns of
the free base. The conpounds are particularly useful ingziedmigabaeat of
beni gn prostatic hyperpl asi a. 3 Septenber 2004 1

4- Am no- 6, 7- Di met hoxy- 2- (5- Met hanesul f onam do- 1, 2, 3, 4- Tet r ahydr oi soqui nol - 2
- YL)-5-(2- Ryd bk, Qui nazol i ne Mesyl at. And Pol ynor phs The é@ﬁﬂ&
invention relates to a novel salt usefd in t herapy. More s(‘glr c4lly t he
present invention relates to

4- am no- 6, 7-di ( hanes

t et r ahydr oi sﬂg a:,g‘tﬁggg_ﬁym 2‘1f é%%i‘*“?’“"e“ v )lgeﬁ? r’lsafrc?i”d% g)ﬁ‘E@?F'&I‘iﬁ“emﬁ”&' IPocesses
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present invdsimuan al so relates to a novel non-hydrated pol ynorph of the
free base. 4-Am no-6, 7-di met hoxy 2-(5-met banesul f onam do-1,;

2,3, 4-tetrahydm soquinol 2 yl)-S (2-pyridyl) owsoaegl ne has the formula and
is disclosed in WD 98130560 (see Exanple 19) ap being useful in the

treatment of benign prostalic hyperplasia~-dppiication refers.in general
terms to pharmaceuti calﬁlﬁg acceptable salts enti ons the hydrochl ori de,
hydt obr onmi de and phospHab? or P unsz 4-ami no-6, 7-d i net hoxy
2- (5- et hanesul f onam do- 1, 2, et rapydr o-. |squ| nol - 2

yl)-5-(2-pyridyl)qui nazoé :
properties. It is now kndown to occ r in a nunber .ofiselafferent forms. In
sonme cases, its aqueous. solubilityis-rather lowand it is difficult to
pr epare reproduci bly in the form -sonetinmes being obtained in a
hydrated form. in-addition, hiAs been found that some fornms of the free
base are rather hygroscopic. ese properties axe disadvant ageous for the
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of material nust be reprod actured”in or
regul at ory $L§Eﬂﬁ1rrggf-&q¢p dound to haveamuque 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.



3 Septenber 2004 WO 01/64672 2 PCT/1BO /00244 In a first aspect of the
present invention, there is provided 4-am no-6, 7-di net hogyseptdrbber 2004

met hanesul f onam do- 1, 2, 3, 4-t et r ahydr oi soqui nol - 2-yl ) -5-(2-pyridyl)qui nazol i
ne mesylate of the fornula This substance has a nunber of unexpected
advant ages over the free base and it-has surprisingly been found to have a
uni que conbi nation of properties which neke it ideal for devel opnent as a
drug substance. Those skilled in the art will appreciate that "nesylate" is
an alternative termfor "nethanesul fonate”. The nesylate salt has a high
mel ting pointTatde#l is a crystalline solid which does not -display any

hydr at ed or | vated forns. Lt 1S i phic, i.e. it exists in a single
pol yror phi c fslg}yﬁ{“ péWBﬂhse %%g%fig{m;{)i lity over a wide range of

conditions, e.g. high light intensity. It has acceptable solubility and
di ssol uti on characteristicsr—and—can-be—eponomcaltypiepared—ang—.
processed toqprovi diorny t abl pMslingPoinE6h f Aryatallmicy, ety %

hygroscopicitly is substantially | ower than{the free -bas1é({m@sgtgdo,ﬁgﬂt S
198C nel ting o] )_over _a widelrange of relbtive hunidity! .The
mesyl ate sal t| | sMesylate Saltr phj ¢ and2¥bes nof f Grysalljuger at bs; botH of these
f eat ur es r epriesent—advantageeus—properties—of—the-resytate—sat-t+—+n
particular. Tables 1 to 3 below indicate the physical properties of
4-am no- 6, 7- cdyyP Hoxy- 2- (5-

met hanesul f onam do- 1, 2. 3, 4-tetrahydr Qi soqui_nol - 2-yl)-5-(2-pyridyl)qui nazol i
ne nmesylate S&H@‘B@rﬁﬂ‘?@éﬂﬂ%é#W&r&“gaﬁéﬂmﬁw’gﬂm&?ﬁabl e | Physi cal

properties of the nesylate salt FormMelting Point

(O Crystal linityHygroscopicity % (mlw). at 90% RH Mesyl ate

Sal t 279Cr ystlal 1§ neSelvei# Tabl ef Frepbassimpt | Bydreted foxm of free |sMesylateckalty be
base fornms (Im crograns/ m) 198°C) t base
Water at 22°C 420 : 12 880
0.9% sodium 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.



Sol vent Free base (nptHydrated form of freeMesylate salt 198C)base Water at
22CA42012880 0. 9% sodi um chl ori de at 364. 120 22 C i 0 Tabl esseptdwggg@pl ty
of the nmesylate salt and free base forns Form Moi sture sorption (%ww at
30C and 45% RH Free base (npt 19S C)1.39 Hydrated form of free basell. 24
Mesyl ate salt (npt 279C)0.56 15 A nunber of anhydrous crystalline fornms of
4- am no- 6, 7- di met hoxy- 2- ( 5- met hanesul f onard do-

1,2,3,4- tetrahydr0|squ|noI 2-yl)-5-(2-pyridyl)quinazoline (the free base)
are di scl osedTabledi n.  These anhydrous pol ynorphs are designated Form A,

Form B, Form ﬂJ‘E bel ow. Form D, which is presented
for conpari soﬁmﬁégylggi rdgg?adﬂP%ﬁﬁéand exists as a di hydrate. 3 Septenber
2004 4 Table 4 Po yFDﬁﬁhl (:Mmm oftit (¢e| [Ceetallmsy FOr NYPhEos I nt
(CQ CrystallinityHygroscapity % (wWw atj90% RH Formn A198cry§?a‘lg?| ng2, 2 Form
B218crystal | i ne0. 7 FormjCl47crystal | i ng- FonnE229"r°t§r§WéW]$tr9@§’om Form
DNonecrystal | i nelp: ehydr oT, Ty gted—form(ForgmB—may becone
anor phous. The anphydrous poLynDdfrgghi c for nscrynrayh}gl sp be si %%fi cantlly | ess
hygr oscopi ¢ than F];enhﬁd ated ZIBee basp fepitllineX } hese, §97ns B and E have

h| gh n‘e' t| ng p0| n and OV hazar ncrnnl cl-t \JI‘ 4'L_'E_I__' a_s he
present invention prRfelis pré\ﬁ ded an aﬁﬁ@'&ﬂ@ﬁs crystallrne freelbase

f or m of Form F ) :
~4-am no- 6, 7- di net ho%/mZ- 5- et hzagesul foham 0- ,82, 3, 4- tetofoe‘l‘ﬁydr oi sequi nol - 2

-yl )-5-(2- pyridy] Fom Bapol i neN(ml@m gnat edrySlaltie E)|, a sanpl@ of lCh
cont ai ns nor e t haw—98%6t—a—srgle—potlyrprphic-fdrm—ch in that

it exhibits both an endothermic thernmal event at about

On dehydration, the hydrated form (Form D) may become amorphous.

The anhydrous polymorphic forms may also be significantly less hygroscopic than the hydrated
free base form. Of these, Forms B and E have high melting points and low hygroscopicity.

In a second aspect of the present inven"tion,‘ there is provided an anhydrous crystalline free base
form of 4-amino-6 ,/-dimethoxy-2- -(5-methanesulfonamido-1,2,3 -4-tetrahydroisoquinol-2-yf)-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 30.8
19.315 185
19.358 422
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.



229C and a pbvvder X-ray diffraction pattern obtained by irradiation with
copper K-alphas X-rays of wavel ength 1.5406A havi ng thesigehlpMdrgosmi n
peaks. 2-Theta | Intensity -8/ a 9.675 25.280 Preferably, a sanple of Form
E contains nore than 99% of a single polynorphic form In a third aspect of
the present invention, there is provided the free base formas defined in
the second aspect, characterized in that sanple of it contains nore than
99% of a single polynorphic form 3 Septefiber 2004 4a It is now believed
that the solid formof 4-am no-6, 7-di net hoxy--2.(5-

met hanesul f odamiglo nbw?2, Belfbvb®t YA @1 SQGj4 N e g ‘
2-yl)-5-(2-pyridyl)quinazol i ne producec or?g%alofy “f'%"%%@“‘f%"&%edure
of WD 981305 %@éﬁﬁ%‘a%-@s)q—tﬂh@Yérogﬁoqﬂuulé-ylj-s-(f-@j!ﬂdﬁrlﬁu&&ﬂa]ﬁe poiap! v
in the rati Ooﬂigi' nailf ! LIf er | ning, calorinetry “experi nent
showi ng s_har% endo%Eer 13 %Pleggg&gﬁlg %é)aﬂls’@ggg&ﬁf%ﬁﬂ% 19) sas aonixtifre ofie
nost stabl e Forns B dnd Buprebdldy i the rhtio 19 (bhielloh 4 Aifferehil) %REQ il L be
produced pr errri' napgﬂx .ln the lLilture vvhedrllJ repeati ng thﬁ%lssa oV -ngg%rﬂﬁ‘?tﬁfi on
of 4-ami no- 67 > g sharp endotherms at 220 and 227°C), Following the creation of the

di met hoxy- 2- fdestvestabRn E6th f BNRMER- fort, 3t 45 ¢ roi seaui n
2-y1)-5-(2pyriqyi) quinazoline. In an(’)ﬁhésr %%\9 . epvgli rﬁyp’i%imd

radi ol abel | e %‘F-’-}%@X VR dthe dufee wheot péating dthermbavd p .

4- ami no- 6, 7- gi.iEat &2 ( empe 04 hanesul fonamsqaggifoéG’B 4
mesyl ate salt. 4-A )Syn 2'8 ?gl m’i%{’%i teﬁ‘?’i’ﬂ’%&?ﬂﬂ‘dn%ﬁﬂ@@yﬂﬁﬂ)ﬂ -

ebr ahvdr oi soguinarolin® y|)-5- (2-pyridyl)quinazoline in the formof FormE as
defined above.or as the-nesylate salt nay possess pharnacol ogi cal activity
inanimals. It nmay be used in the treatnment of a nunber of conditions

i ncl udi ng "hygemLeHsd e I infection, male erectile dysfunction,
hyper | i pi daeni a, f:}a‘grng{agué]@ig’r rﬁlhfftd,jﬁ% be e a%%‘ﬁ?é‘ﬁ""ﬁ?"é%t%’%"f eoRpipdpmisaida. The

| atter condi PO K *+arngfddinsdioxy-#tder est. Thus, another enbodi ment, may
relate to a nethod of treatnent of benign prostatic hyperplasia which may
conprise admnistering a therapeutically effective amount 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 nol - 2-yl )-5-(2-pyridyl)quinazoline.in ths form of Form E as
defined.above or the nesylate salt to a patient sufferi &ePFe(S'PHeé

- disorder. A further enbodi nent. may be '

4-am no- 6, 7- di met hoxy- 2- ( 5- net hanesul f onani do-1., 2, 3, 4-

t et rahydroi soqui nol - 2-yl) - 5-(2-pyridyl)quisnazoline in the formof FormE as
defined above or the nesylate salt for use as a pharnmaceutical; and for
use in the treatnent of beni gn prostatic hyperplasia. According to a
fourth aspect of, the 2lvh- _W f
aamno o 7. AHEERRRETRRT 2 It Sfoishalich 2ty PLEK 1 dhe

, 2,3,4-tet rahYdilﬁa@fF-iﬂﬂQlaﬂ&hne’d-aydv);oﬁhe(lﬂesmwtad.yl Yqui nazoline in the form of

t he anhydrous free base or the nesylate salt, as defined in any of the
above aspects, in the nmanufacture of a medi canment for the treatnent of
beni gn prosta Alnsesh 5 Hetrah ~2-y1)-5-
4- Ami no- 6, 7- d}dﬂn@%l%WZ (5- %etzégnlggﬁﬁ%ﬁ?mdgliz%% 4- tvgrtorlabydcrﬂo% slgqsui nol -
2-yl)-5 (2- pyf%WM)qm%dm@lm te e offfiork &r an defineBabave Br as thd efdsylae sdtomaye or .
the mesyl ate salels GARRRIRAM PSS ot ARl i B dGRELR) | Y be

adm ni stered 1 n adm xture with a suitable ‘pharmaceutical excipient,

di luent or carmunber ef lcemtitbehswintldinggbyparttmsion)) enyioodrdiatl doifarction,c nafe erectile

adm ni stratio d .st andag.d. .,ohar maceut i ca ra ce. 3 t.enbe 6.In
a fifth aspect” ahHP?i (i“bﬁ’ﬁémfée %@'ﬁ“ if’ﬂ?ag@ﬂtlcal
formul ation i mﬁértegacmn ,Aofagnareg n@cerZsT drrmt ROwY gn'bécﬁmémt nashd pﬁﬁtm&i& [
234tetrah};dr0|so ui nol - C3s{|r|dl U|naz ine in the form of:

t he anhydr ous gt geey, me‘ﬁ@ ’Pf%egglfrsat‘@“ JPP cq@rise pipEgerng agfisrereyicalyh e
above aspect seffeptivadm xdmouat Wi t bf a pRamimaeSuimndaky- y(saﬁaﬂepﬁsﬂﬁhmlaﬁ] yyant
di luent or Ca{e{rﬁh@éroxsoynﬁ ifZ%)ngJ %&%&?g&ﬂﬁé’oh% ﬁflh%rﬁﬂ‘plld F&%rﬁ a%ld&' ne(? ?o%vet(n% 50% by

wei ght of 4-amn

net hanesul fonﬁ?ﬁyldﬁ5?“'?aBatlﬂﬂtf‘éfeP’aﬂﬁPd‘r%?hsad’tfaﬁd?fol 2-yl)-5-(2-pyridyl)qui nazol i
ne as Form E as defined above or as the nesylate salt. For exanple,

4- am no- 6, 7- di met hoxy- 2- ( 5- net hanesul f onani i do- 1, 2, 3, 4-t et r ahydr oi soqui nol -
2- yl)-5-(2pyridyl)quinazoline in the form of Form E as defined above or
the mesylate salt can be adninistered orally, buccally or sublingually in
the form of tabhwsembodimpsul es magbelHeminod|7idithdtiHxy- SQLmﬂtﬂaﬁﬁanoezrmx&d.lm}gnsi ons,
whi ch nmay CO”E@AthrB:L’cQMQM@' LyPGs- ?rpyndgrﬁlqmﬁhggmggq‘pr& ofF(];ncr)a,rE asmn%wc!i abovct%r del ayed_

or controlled-refease applications nistration

particul ar i nPeyRagsalt iorAFﬁ’ A 2 @harmarcptiselh apdy op ugesin the treatment of bemgn prostatic
nmet hanest df ' omaepkdds. 1, 2, 3, 4tetra

i ydr oi soqui nol - 2- Y~- 5- (7 pyridyl)quiaazoline in the formof: FormE as
defi ned above or the nesylate salt nmay al so be adm nistered via

i ntracaver m)sAéForqlqlﬁ @@t fpusth aspect of the present invention, there is provided the use of 4-amino-6,7-

dimethoxy-2-(5-methanesul fonamido-1 +2,3,4-tetrahydroisoquinol-2-y1)

. -5-(2-pyridyl)quinazoline
n 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.



Such tablets may contain excipients such as mcrocrystalline cellul ose,
| act ose, sodium citrate, calciumcarbonate, dibasic c | ate and
glycine, disintegrants such as starch (preferably corg%§%%$@$%q%$ﬂtapioca
starrch), sodium starch glycollate, eroscannellose sodium-and certain
conplex silicates, and granul ation binders such as polyvinyl pyrroll done,
hydr oxypr opyl met hyl cel | ul ose (HPMO), hydgoxypropylcellulose (WO) .
sucrose,.gelatin and acacia. Additionally, lubricating agents such as
magnesi um stearate, stearic acid, glyceryl behenate and talc may be
I ncluded. Solid conpositions of a simlar type may al so be enpl oyed as
fillers in gelaifhAsseapstd Besent infbfibe ihe@ e pRovfabdd ﬁ%;ﬁcebﬁl:laltﬂllrﬁlaﬂ&Q%uqﬁnlg ncl ude
ecu

| act ose,, starch cellul ose, m |k sugar or high nol ar wel g

pol yet hyl eneQ'(fzjulm ﬁ%gﬁgfme&(%’l‘y‘géd’ée es‘gﬁﬁgaﬁgcﬁ' i’zém%‘e%%W6$q%¥qlﬁ1YPéj(2‘4-

ansao- 6, 7- di peidhiripazplinesn fre fdna bthe inbyiaos Ges thsedyr Bhednesylate salt as defined in any

tef r ahydr of Seakd Ao gl hrankre VAN BN IQLIAR il L EEQLILOL, Form B
~as defined aEf])er o[?.the nmesyl ate salt ma obe C r%mn d-w }1 vari ous

sweet eni ng or Tr&Y ﬁ?‘ﬁ%%@%ﬁl&?ﬂ%‘ﬁﬁmﬁ%%‘f%@r of Gramipp ey -dimpithony-3-(Sept ember
2004 7 enul siksineglfemaidon 2SU¥spaldioneuagEailss-@nSridyl)finaint 8t %ms UE Nis' as

wat er, et han@lsned B5RBYA R laYeCs% and glycerin, and conbinations thereof.
41 ° 2-(5 nmethanesul fonam do-1, 2, 3,4-tetrah droisa .'. X3'"- Y quinol 2

y!)-~ (2-pyridyl)quinazoline in the formof FormE as defined above or the
nmesyl ate salt can al so be adm:nistered parenterally, for exanple,

i ntravenous| §or SFPL, at-taipg-Gf-Himethpxyt2-Gnsthhnesonpmidp-1.% 3t-tetsahiroeisolpkinol-2- -

i ntraventri cyh-aqd-yyridiRfuhasienngt oy of ot Basd@thedboys or ent ramuscularly or
subcut aneously, or may be adm nistered by infusion techniques. It may be

best used i nuichdate salhfay beadminiptered omlly.dwioeslly or sublipgrallyn incthe foam of datiets,ns
ot her substag&gﬁl‘%’ (;Vq,[eseéml %lix@%@%@xﬁ@ﬁsﬁ'éﬁs%m%‘{ﬁé}sﬁm ﬁ%&o 4 &
b uti1 ons “shoul d be surtably

sol ution isotonic wth blood. The aquedus sol
buf fered (pr&olaping paang, fomimpedigte-g delayado op)contrglledneleass spplicatiatise  Oral

prepar at i on  QimSirdigingy R SlcAkAhet L AMLAL 6O EnMREes st eri | e conditions -
may be readily acconplished by standard phar maceutlcaf t echni ques . :
wel | - known t B¥ namiferd.23f-terabydroisoqyinel- 2y Bis-(dwaridqeinezelind in the

adm ni strati j bl ] evel of 4-

am no- b, 7- di %hgg(?ﬂ%ge%éﬁe%ﬁ?%%g&%aggﬂﬁ ﬁglgos%qgmé]fn ?‘Sﬁ%‘r’n soqui nol - 2
yl)-5-(2- pyfr@qavraesHadistione i n the formof Form E as defined above or the
nmesylate salt may usually

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 maghegium
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



be fromabout 0.01 to 10nmg/kg (in single or divided doses) and preferably
about 0.01 to 0.5nmg/ kg, admnistered from1l to 4 tines 3&ediynbefPU64

tabl ets -or capsul es 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 nol - 2-yl )-5-(2-pyridyl)quinazoline in the formof FormE as
defined above or the nesylate salt may contain fromabout 0.1 ng to 500ng
of active conpound for administration singly or two or nore at a tinme, as
appropriate. The physician in any event nmay determ ne the actual dosage
which may be nmsdlsifitig abifor fsaspending i dpeity| dhidatwithadivents el “dst waRY, ¥@ANIW t h
the age, weight and resPons of, the payticul gr& p?ti ent. The above dosages
may be exenpl agp¢neghgo ﬁ%ﬂé(iﬁfﬁ é?m[?‘ﬁéﬁ‘@s Ff0l-of course, be individual
i nstances where higher or | ower dosage ranges nmay be nerited and such may
be within the scope of this invention. 3 Septenber 2004 S e

4- A no- 6, 7- di4vAntian,7 2itpghemst hihusthageswifonamido-1,2,3 4-tetrahydroisoquinol-2-yl)-5-,

, 2,3, 4-tetrahydr oi i.nol -.2- =B 2- Ldyl) qui nazoline jn the formiof
Form E as def i(%gjc’i{dg@%\%mg?e ﬁék"}rr%gfy‘f"%%%\é‘% 1?6\63%{)5113 FEF DB R stered
intranasal |y ailsobybei midmimistered paventesafly, danvexainple; | istrslehonsty, e Shtigrartekially,or m
of a dry powder, inhal or. an aerosol ., spr resentation froma
pressuri sed @Btﬁafpgflﬁg?ﬁypu mqgeﬁ&b? 0 “ﬁ‘@ﬂﬁ?"’?@% V\l’{"ﬁs'f'i‘?%%semgﬁcrﬁ“‘éw’t abl e
propel | ant, e.igramsguiely opsubditbausy, ormiyta adninistercty itfddnl tathii@ise tIhady®e

di chl orot etrafl uorogt hang, a_ hydrofl uoroal kane, such as |

1,1,1,2-tetr a#ﬁ&ﬁ%ﬁﬁ‘ﬁ%f?&“(ﬁf #Aﬁ%ﬂ“ﬁ?ﬁséaaiémﬂﬁwkrﬁw contain other substances;
1,1,1,2,3, 3, 3fhcatatipld)aaph0aRNer ghifosdds kb ihediutibh idtdnic GREPAReS Ghbde or
other suitable gas. In th ca e of ressurised aerosol, the dosage unit
may be deter nFﬂ’é“g “‘b§°l“‘b9“6\ﬁgﬁ‘rl (}’ WBU%B‘H@WPIYJOMH}@@MMQ,ﬁhe

pressurised CagdefdabR! ThedprdParatich ¢Hbuitable ﬁﬁ&!&&ﬁﬁfmﬂ;&i’onﬁ%ﬁé}is&rﬁédﬂdﬁidng’n or.
ano

suspension of the actjive conpound, e.g. using a mxture of e and the
propel | ant as tHEbEIlBFeomrkpied by Sraggar pegtical tpamigysh well-known tolthelsy | cant |

e. g. sorbitangnsdherd /s Capsul es and cartridges (nmade, for exanple, from.
gelatin) for use in an inhaler or insufflator may be fornulated to contain
a powder mx of 4-am no-6,"' 7-di nethoxy-2- (5-netlmrfo do-1,7,3,4 '
t et r ahydr oi soggy ritétal adnligiEMdlol gﬁﬂ%‘ i j - Form E
as defined abg(\’/i_le&g!ra%h%&érresyl at e sal tohgﬁ a sg;i’i%’eg fglgpdg\fg\lﬁtgp%gée'}asggﬁ- as

| act ose or st &5, Tdimsiopydr(Sursthanssuliopamideth, f-tatmbydavisoquine 8 ryd5-y2-
arranged so t paldyRAGRoRRLR HE ok 8B Form ¥ as abARd bSO Ao MR syl 249 LAY Of
4-am no-6, 7- dijer@ot h%x]}é- % ‘ 5- o o

met hauesul f onam gor 1090504 Opelke Gpngle st Exddidpsn and ppafratdy (oput 9t fodyAmsgiexi nazol
ine in the falinigdredfonm t54 smesthehy.ned above or the nesylate salt for
delivery to the patient. The overall

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.



daily dose with an aerosol may be in the range of from20g to 20ng which
may be adm nistered in a single dose or, nore usually, igsddmirg o8g8es

t hroughout the day. Alternatively, :

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-pyridyl)quinazoline in the formof FormE as defined above or
the nesylate salt can be admnistered in the formof a suppository or
pessary, or may be applied topically in the formof a |otion, solution,
cream ointment or dusting powder.

4- Aari no-6, 7- dhimﬁﬂ%@(’ydlﬁetﬁ& Qﬁﬂi’ﬁ@ﬁm&uff&éﬁhg%% 144 en%l’ll??iiggsgiumgh %’ 9}; 9 &zs oqui nol -

2-yi)-5- (2- pyr| pazo in the formo above or
the mesylate s&ff %%@ m§é?)'t‘“é$?ﬂ%? Espih axylefiged ahopeorthe mesyiptasalbgeny

admi ni st ered, #lorbeasminigthred intanatalteor bg Bhadtionand lohaf c@@énhtly deliverdYn 8 SO be
adm nistered by the ocular route, particularly for treatnent of the eye.
For opht haI m' o of § dry apwees’ inbalen, % e gerasl repeay esseidtiou Spena i mesutised

I sot oni c, S r Y. sol utions in

i sot oni c, g&ﬁtﬁgﬂ eﬁi%ﬁﬁ&gﬂ %na %|A s%’%@‘f hﬁ“‘wer% a
reservative g 1981 | k windroethahe. d&bhlemtt&*aﬂmb may be

Pormjlatedln h b tum. . For tiLo %ﬁ:all%to

the skin. 4 afsusbbie SHE 83, L2 BRbY mintr ORI HAR e’ R

1,2, 3, 4- tet raﬂyﬁl,%ﬁ%h@'ﬁuﬂwpﬁﬂﬁmmvﬂmwml ?,l édiflbbnl dloixﬂ@oi%EH&-Of

Form E as defi | at e, sal t or mul ted as
sui tabl e oi nt ffen tal n| ng toﬁ%pg%f'ﬂ%d ’oﬁ’r??fl"%ﬂ}gﬁm BﬂW@ib&éd
in,. for exanptmdmgawﬂwmedehveﬂammteﬁlamﬂﬁitemé m%ﬁ%ﬁsédﬂohﬁﬂeﬁ%mnﬂé}ﬁ-ﬁﬁ' |

oil, liquid petr tum whi erolatum ropy ene glycol,
pol yoxyet hyl e} %’b’ﬁ%@? i ¥ ﬂ’e&é‘?ﬂﬂ 3tive commomnd de.gasing a

Al ternativel mexttlreaﬁ'rtﬂhaoEmdﬁhé pﬁnpd;aaﬁas&hé uéwe”nlelxﬁnétpﬁah?mc@ﬁo ﬁ%ﬁ&

suspended or sol ved for, exa a nmxture of.” one or e athe
fol | owi ng: mi ﬁlé’f“éamo‘i’ £ 8°§€‘ |1P3’r?at°rm gartrideosomeade hipr @N&nglleyfmin

li quid Par affgeiampﬁzymmbaﬁmmr iCiabut] tﬁt&h@fﬁe

2-octyl dodeca ben. 8%/0 nd vv?ater Inﬂ’gﬁuslﬁtfgﬁiggl%t %gﬁa%}h‘éb{
present inventi %ﬁml‘f%é'?ed@?ﬁ il Ifmawidor 12,34 iedrapy pisoguinak2-yl)- 4-

ani no- 6, 7-di MW)M@IR@&M&WF&B@E&%%%@% dé[?‘%%l abydr of soqui noi - 2-y
in

1)-5-(2- pyrid ui nazol,i ne | ate, as define RS aspect
whi ch conpri sae %ﬂgpg ?rtqaﬁﬁ?“frifa“yﬁ‘&?”ﬁéﬁé‘éﬁpphonl c acid to a suspension of
sol ution of 4-am no-6, 7-di met hoxy- 2-( 5-

met hanesul fonam do-1..2, 3, 4-t et rahy.dr oi soqw noI 5- (2-pyridyl)qui nazol i
ne of the fof%ﬁ?%’?grggp?"mg’ joug e proferab ec?soﬂzatmchmetereddose

ot “puff” contmins flom 20ug to 4mg of 4-amine-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



in a suitable solvent, and collection of the precipitated solid Preferred
features of the process include: (a) the solution of

4- am no- 6, 7- di met hoxy- 2= (5- met haneaul f onanmi do- 1, 2, 3, 4 53 September 2004

t et r ahydr oi soqui nol -2-yl)-5-(2-pyridyl)quinazoline is nmaintained at a

t enperature above roomtenperature before the addition of the

nmet hanesul phoni ¢ acid; and (b) the solvent, used is a m xture of butanone
and water, for exanple a 10:1 by volune i xture of butanone and water. 10
The process may be defined nore particularly as a process conprising the

- steps of: 15 ( i SIS N Of .

4- ani no- 6, 7- diﬁrr%)t‘%%% g z @!ymet wgig% u @Bﬂﬁ'fﬁ%by??fﬁ%?f&ﬂﬂ%‘m%mdﬁom -2
yl)-5-(2 pyri delajimitisteazdby the denlabotreumer bty Sor teatuteaf dfilic eyd D) addi ng’
but anone/water until a solution is achieved, (c) cooling t%e solution; (d)
addi ng et hanesul fonic acid; and (e) collecting the resulting solid by
2 i ;ﬁn r ﬁf) fon. :j :Fr?g ?ﬁgﬁmﬁﬁxy_ f??? IS fortalilated a8'fibRRES sdsBAlsidnl Sn isotonic, pH
met hanesut f onAfiugted. 15ttils salinee 9r.q paFiradls g ioligibas2in isotonic, pH adjusted, sterile

yl)-5-(2-pyri i il 5 o :0rm E_as, defj ned. above,,

al t hough sorreg%‘#&?‘we Eﬂ%ggmb%ﬁ?ﬁgﬁgﬁ%arﬁg%ﬂfgﬁﬁg Aesogum, ehlpride.
starting for mAltemativaly,itmay b afited freani ointetentisach axgytrethtam. cont ai n a human
5-a reductase inhibitory conpound (see International Patent Application
WO- A- 95/ 283971, or 4-am no-6,7- 25 |

dunet hoxy- 2- ( Bemapplicaties tdgicatlgto the skin 24-2miho 1667 dinlehe X P2 8o cttizadul Rniihidod- ( 2
pyri dyl) qui naz %i ne in the. f.orﬁn of Form E as_defined above or the nesylate
salt could be’g’ggﬁﬂP'ﬁ”WW“ﬁL% i HaEdpesrolise mthe formof BomiEas ni ng a human
5-a reduct asedefinddiabive or tre mepiap edtneh ke SorAulaandd b BRGbIPGRRG: Bdntaihe Q"

si mul taneous,?cgiegar ate ar seq%ﬁntial use. 30 References herein to treatnent
i ncl ude cur at $57%° coyapqund spspantied or fissplyed i, for example. s wadiure vathametos mver oD 004

WO 01/ 64672 Ilthe HollowinBD kiRQ2 4il, T HGuill OntroRitRY ARIRES pdRN AR the g ee
base whi ch ha%%?%g i sol ated have_ been desi gnatgd. For m’sB@YB%mC,Qg%O E.

These pol ynor ViRe wapoxyponylang  jcomposyl,  prewlsidring ek diiid r svater.on

(PXRD), t ogetAisematively, itlhen befnah@d3ah kuitable TR WRER, 36 ' f5dq0P

patterns were dgqtjer m nf:d usi-ng a Sl EMENS DSeOOO négom.er%%@a&?gg? ﬁsgog%étdorret er

fitted with 3f X0t CHEP asﬁ‘ﬁﬁ'l%@ dhensger mogs ofthe follepeing: mineral oil, sorbitan

: monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl esters 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,



goni oneter, automatic beam di vergence slits, a secondary nonochromator and
a scintillation counter. The sanples were prepared for amlpyshiserPoopacki ng
the powder into 12nm dianeter, 0.25mm deep cavities that had been cut into
silicon wafer 10 specinmen nounts. Each speci men 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 18 The anal yses were performed wth
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

summar i sed i n iEatspiable salvent apd eolisctionad ghegreed golid.s related to 15 the

I nterpl anar spacing of the crystal, and the intensity is given as a
percentage of the greatest peak (I/1i). The individual polynorphic forns
and the nesyl dtrefesrad featargs o ¢he prdvassdadledet sed by reference to the peak

intensities of greater than 50% .,and e,. efe | y. by the peak avi ng
intensities gr@gt e&‘t’? héﬂ“@ﬂ% °§/0 ﬁw@@%&f&w—%fﬁg Wé@m}/“'ﬁ}'ﬂ‘f—“&%’r@“‘i&zgﬁ“ ' C
and E, and § haemaﬂo@hmau-ylfsr(mpyﬁm;ahhﬁaﬁmnb piadiftingd A letiperatlr® hBRRI Y
Angle 2- Intensity Angle 2- In eg%iit_y Thet a (le'het%m%'he_ta Y%rheta 0%

6. 00221. 115. 66%?7%@%2@@?@5@51. 8 gdyiitipnpf the methanesulphonic acid; an

8. 89322. 917. 04p30. QR3schB fscd3 Ao b butanone and water, for example a 10:1 by
9.40125.117. 88833. 423. 88492. 432. 2578. 8

9. 6548. 518. 11 ¥obhmexmixpgeabhutawnogsiyate.

11. 10533. 418. 87251. 924. 55418. 733. 79714. 1

12. 000100. 019. 28718. 924. 60219. 634. 88917. 1

12. 07150. 219. 36 percean®ybe3pfin@bnars paticarly as a process comprising the steps of:

1306025 119. £47. 26 0571 3,313 Sinino-6,7-dimethory-2-(>-methanssulfonamido-
1,2,3,4-tetrahydroisoquinol-2-y1)-5-(2-pyridyl)quinazoline in butanone/water to reflux;
(»)  adding butanone/water unil a solution is achieved;
A ()  cooling the solution; | '
15 (d) 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 5-0.. reductase inhibitory
~compound [see International Patent Application WO-A-95/28397], or 4-amino-6,7-
25 dimethoxynz—(s-methanssulfonamido-1,2,3,4-tetrahydroisoquinol—2—yl)-5-(2-
pyﬁdyl)qt;inazoline 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.

30 References herein to treatment include curative, palliative and prophylactic treatment.



13. 37310. 320. 1266. 526. 60019. 136. 22613. 8
13. 45811. 620. 95115. 327. 03611. 836. 63412. 4 3 September 2004

13. 62010. 021. 02112. 927. 64124. 438. 33516. 0

13. 70815. 521. 30215. 428. 88818. 340. 19817. 2
13.79010.821W9W8&81929.13614.640.820131g 3 Sept ember 2004 N@@biAHT2 12
PCT/ I BO /00244 14.41810.921. 92557. 529. 9159. 441. 27915. 7

15. 0754. 322. 34694. 630. 19719. 443. 94320. 5 15. 3206. 122. 82122. 730. 28225. 8 Form

B Angle 2- iTH:G0%i dntiydoeH }?l)@ﬁox’bﬂtcﬁﬂﬁé frde BREWRiA halObERS I M PG e
Intensity Theta % heta 0% heta 1Theta % _ ~
6.9431. 419. ssygnatessToymy 3% B34 apd /9. Fhese polymorphic forms were characterised by

9. 00437. 519.13G4d:1x i8R (P 8 Zwith th late salt.
9. 72541. 219.%646. 12%. OB S5 6@2%’%57&“3 Wit the mesyZate s
10. 52640. 720. 40762. 226. 98925. 435. 23510. 4

11. 3153. 42019193 va@2 k-3 2if R Qvere determined using a SIEMENS D5000
11.9862.121.10117.327.88017:436.%%%%?8 ere determined using a

13. 0112. 221 reydaaX49y diiractomeaelig@asity an automatic sample changer, a theta-theta

13. 49330. 2220554Z2r 7280085 % 537 o 6...
13. 89774. 42 .0%920.:’2%% 1@3‘114. 43?3’%‘%‘1}‘3".‘3451“3’ @ secondary monochromator and a

14. 3063. 322 sgyliation 3ourger7 7Thg 38npltSHierk prepared for analysis by packing the powder
into 12mm diameter, 0.25mm deep cavities that had been cut into silicon wafer

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




15. 56925. 222. 92615. 330. 28410238. 97711. 3
15. 88348. 323. 418100. 031, 17919. 939. 64615. 8
16. 7405. 923. 90424. 931. 44310. 240. 1657. 8
17.12230. 023. 99724. 531. 6298. 740. 9115. 3

17, 40712. 325WQAY94672432. 1218. 142. 23510. 85 PCT/IB01/00244
17. 6035. 725. 20932. 432. 3187.942. 761 9. 8
18. 0944. 125. 46217. 032. 84512. 244. 2877. 2 ~ con maen
18. 72762. 92p. /A8, B3J002Z3L 4218954, 177585 O [199.418610.0946: ?O@gﬁg 9 4.1}5_752 5 5 Form
C Angle 2- | nts@msi [y #ngl e Z34d nf enss 1y AnGI7E [Z-19[4NT €N33day ATHGE 2+
| ntensity Thel@3het a8 hel a2Pbblet [a%22.5. §10d28217. 48324 725. Z5752. 631} 93928. 9
6.1434. 4. 18. §0176. 625. 88519. 432. 68914. 9
7.86063. 218. . 926. 28322. 033. 22813. 6
8. 14113. 219)2&126 -26 _6?4%8 533. 88016 4A T itensiy | g =TT
- - 13 ngle 2- ntensi ngle 2- ntensit
9.7748. 019 4 %zfzf;,gg%ﬁﬁ%%]z;?ﬂ gTheta® | % | Thetao | w
10. 29012. 0212129162+ 309263356 2+16-9
11.0766. 920 4400 127574285286 176351 75513 363 33214 53
11. 2626. 320 8BBIEZ. b2 47.904195 &7 554191 26.758 30.5 34.383 122
12.13324. 32{1. 28619 4282 165145839 5 £620.[ 2 26.918 20.7 34.602 7.7
12.5107. 521 78863900, 02687 891 1094®39. 1602 3./ 326.989 254 35235 10.4
12.86014. 22k _H3tRa 0A# 225 891840 38121 6 | 8 27.302 72 35.449 13.0
13. 69037. 322 g*ﬁ?z. 0%7 9%3‘;;4 Rjﬁﬁlﬁ 827 3% L Y ) sf
1 22 0f“1 041 64 : . - -
14.4468. 523z 13953 OGSt -184mr—5i05s 93 37331 126
13.857 74.4 22.769 202 29164 144 37.727 84
14.306 33 22.843 13.9 30.027 7.5 38318 54
13.560 252 22.926 153 30.284 102 38.977 113
13.883 483 23.418 100.0 31.179 19.9 39.646 15.8
16.740 59 23.904 249 31.443 10.2 40.185 7.8
17.122 30.0 23.997 345 31.629 87 40,911 53
17407 12.3 25.049 214 32121 8.1 42235 10.8
17.603 57 25.200 324 32318 79 42761 9.8
18.094 4.1 25.462 17.0 32.845 12.2 44287 72
18,727 62.9 25.700 34 33,673 14.8 447775 5.5
i5.176 10.0 26.205 12.9 34,045 9.5
5 FormC
Angie2- | Intensity | Angle2- | Intensity | Angle2- | Intensity Angle2- | Intensity
Thetz® % Theta® Yo Theta® % Theta® %
5510 42 17.488 247 25257 526 31.939 289
6.143 44. 18.60] 76.6 25.385 19.4 32,689 149
7.860 632 18.964 32.9 26.283 220 33.228 136
8141 132 19.230 168 26.634 28.5 33.380 16.4
9.774 3.0 19.727 514 27.085 17.6 34.867 15.1
10.290 12.0 20121 20.0 27.309 20.8 35.627 6.9
11.076 69 20.440 10.1 27.574 287 36.765 14.7
11262 6.3 20.859 143 27.904 19.1 37.551 197
12.133 24.3 21.261 19.4 28.165 143 38.576 202
12.510 735 21,730 100.0 28.891 193 39.190 233
12.860 143 22310 39.0 20236 15.1 40302 16.8
13.650 373 22.830 72.0 20702 30.7 40.824 16.8
14.446 85 23.102 27.7 30.101 19.7 41643 151
15.008 354 23.598 759 30.287 157 42.233 16.6
15.793 326 23834 247 30.604 17.0 42971 19.4
16.274 279 24.479 50.5 30.771 16.9 44714 164
16.781 14.6 24.777 212 30.995 11.5
16.940 10.7 25.093 59.3 31.590 22.4

3 September 2004




15. 00835. 423. 59875. 930. 28715. 742. 23816. 6
| 5. 79432. 623. 88424. 730. 60417. 042. 97119. 4
16. 27427. 924. 47950. 530. 77116. 944. 71416. 4 16. 7811 4.624. 77721. 230. 99511. 5
16. 94010. 725. 09359. 331. 59022. 4 Form E 3 Sept enber 2004 WO 01/ 64672 13

PCT/ | BO / 00242 0K§#gT2e 2- Intensity Angl g,

Angle 2- intensity Theta loTheta 0% heta % heta %

2-

8.4166. 318. 02812. 323. 852100. 032. 43414. 8
8. 5063. 918. 3876. 424. 07518. 032. 76025. 6

3 September 2004

I ntensity Angl ec@vishimbmasi ty

9. 67523. 018 Aeglel?f. ORenGY T BogbI4 [UBBBitP | Angle 2- | Intensity Angle2- | Intensity
11.99415. 710 That%38,. 52%. 696F0et434. 4627. § Theta® % Theta © %
12.39313.7 35842 225 28028, 234, 9275. 6
13 1168. 21942581 [1 26637551 154285 |oebip 1| 2385 100.0 32434 148
13. 95216. 41971026 035?070\.1%2 iz 3 207 | 180 2 [ B
14. 06417, 2203556~ 9265744853k 954f 31570085 8273083 Ey 2680, 437, von 4t
16. 0963. 7217 5739 §28 18P0 1371938 82064557 SEEZ S e VA ALY S A5 OO. 6998.
16. 91430. 822.14.1%8.[228.2647 194 3163110 I 720%8 18442 97 4556510944-343. 4107. 0
13.952 164 19.77% 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
15978 5.8 20.398 3.5 27.269 10.6 37.953 7.1
16.096 37 21.522 7.5 28.860 13.0 39.826 47
16218 36 21.770 77 29.534 53 40.699 34
16.914 30.8 22479 8.2 29.642 19 42316 7.0
17.042 134 22.974 5.0 31.094 43 43.410 7.0
17.596 10.3 23.509 7.0 31.652 40
Mesvylate sait
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 26818 153 35.031 8.4
9.129 184 20,494 ~13 27.012 303 35834 0.6
10.179 11 20.772 138 27.675 159 36.125 5.2
11.871 17.8 21.018 15.1 28.673 223 36.418 93
12.343 7.6 21414 40 28.904 163 37.675 10
13.057 18.6 22.136 24 29305 246 3892 6.3
14,5 11.1 22 804 16.7 29.627 9.1 40.614 5.9
14.733 22.6 22,934 328 2093 9.3 41.061 8.8
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 12.8 42.878 8.9
18.358 6.5 25452 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



17.59610. 323. 5097. 031. 6524. 0 Mesyl ate salt Angle Intensity %Angle Intensity
%Angle Intensity %Angle Intensity 2-Theta 2-Theta 2-Thet Q&%fem}?err%g
7.39222.91929757. 926. 5516. 834. 6076. 7 7.5612. 120. 2655126. 81815. 33 5. %18. 4
9.12918. 420. 494 -. 7.327.01230. 335.8349.6 -

10. 179120. 74Rlo3ca7 - 67515. 936. 1259. 2

11.87117. 821. 01815. 128. 67322. 336. 4189.1# 12. 3437. 621. 414405898 E4437 67510
13. 05718. 622. 136242930524. 638. 926. 3 14.511. 122. 80416. 729. 6279. 140. 6145. 9
14.73322. 622..93432. 829. 939. 341. 0618. 8

14. 81340. 1298587055 845 Ppfee. ole tepsmal eyents are summarised in Table 6, and may be

15. 1625. 423534 riharkderifGRel Recdthdo BRRParfl mesylate salt,

17. 15510. 624. 514. 430. 99916. 742. 6510. 1 17.6943124. 79510031. 29712. 842.8788. 9
1$. 3586. 525. 4527. 631. 841644. 0037. 7 18. 6026. 126. 2015. 232. 84416. 544. 8179. 3
18.96440.5 Pak 6f erenti al scanning calorinmetry (DSC) was perforned using a
Per ki n El DSC.7 machine fitted with an automati c sanpl e changer.

Appr oxi mat eT§eropEgmisior Foxmsd B, C.faandithe mesylategaliei ghed into a 50
mcrolitre alum niumpan and crinp sealed with a 10 perforated lid. The
sanpl es were heated at 20C/ m nute over the range 40C to 300C 3 Sept enber

2004 WO 01/ 64672 Form Melting point (°C)
Form A , ' 198
Form B 218
Form C 147
Form E 229
Mesylate y 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;



14 PCT/1BO /00244 with a nitrogen gas purge, The thermal events are
sunmarised in Table 6, and may be wused to characterize gRg {hiterbgse forns
and nesylate salt. Table 6 5 Thermal Events for Forns A, B, C, E and the
nmesylate salt FormMelting point (C) Form A198 Form B218 Form , Cl47 Form
E229 Mesyl at #PAY6sre wat er content of the hydrated form of pthesoisee base
(Form D) at anbient conditions may be "Commonly of the order of 9 to 10%
(wWw). This is equivalent to 2.5 to 2.8 noles of 10 water per nole of the
free base. FhanvBiRinAANbSOtcRhodRedoR, found to be 12.8% (ww). this
is equivalent to 3.6 noles of water, only 2 noles of which were found to
represent bduge dsheys therREC thermagram fas Fams Ef ost bel ow 5% RH t he second
retai ned do 9 ' may be likely that extended
storage of }M?]gemﬁgéléoﬁse@éé?%ﬁebeigéﬁn%%gﬂrﬁ%%% RH woul d result in . .
dehydr at i on.Figwe P Reawsshemoisaresomtionpf thhmesylapssaltl | i ne 15 water results in
the 105s of filiGe 68 4Rk e SorpliiEorRARUA R Bl RGBT edomi nant |y .
anor phous- This nmay highlight a 1Botentl al probl'emin using the conventional
hydr at ed f orfigure 1 hehows thetrnisturg serpidreefifeoe i i cal fornul ati on. Dehydrati on
was observed on thermal analysis as a broad doubl e endothermat 97/113C
(See Figure 8) 20 The present invention is also illustrated by the
fol | owi ng dridgi iyention wehiilustrated gur ¢hel Exhoples tiebovXRD which thee foliesihat e sal t;
Figure 2 sh : gramfor the nesylate salt; Figure 3 shows the
PXRD for al %ﬂﬁﬁggﬁnep?%tgggge?grm A B, C, Dand E; 25 Figure 4 shows the
DSC therddgram for Form A, Figure 5 shows the DSC t hernogram for FormB; 3
Sept enmber 238% WO OlldgﬁlgéZ 15 PCT/1BA /00244 Figure 6 shows the DSC
t her nogram for Form C igure 7 shows the DSC thernograrn for Form E;

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



Figure 8 shows the DSC thernmogram for formD; Figure 9 shows the noisture
sorption of the nesylate salt; 5 Figure 10 shows the noi §'§ébfen§3%‘f‘@bb@n of
Formse A, B and E; and Figure I 1 shows the noisture sorption of FormD.
The invention is illustrated by the Exanples below, in which the follow ng
abbrevi at i onWOrphy4she used: 10 mn m nute NMR nucl ear magneptfrgopsRsaNCce h
hour 15 Exanple | Free Base Fol o hs of "4- Am no-6 7-di nethox - 2-

5- met hanesul f onam do-

L2, 3, 4-t et IalNgo0esl: | 5RAU6E Wi iR o hthidd) A YhAB%Ak ik eluling BN A 20
Under .nitrogen, to a stirred suspension o :

4- ami no- 2- c Hirisd gvanighidn peauh 6% §0°61¢ give PRAgiofiplateriali nazol i ne [ see WO 98/ 30560,
Exanpl e 12(a), 97g, 0.31noljj and N (1, 2,3, 4-

t et rahydr o- 5-i soqui nol yl ) met hanesul f onam de hydrochl ori de [see WO 98/ 30560,
Exanpl e 19( bhe merity Rf3dmoikierinin(2854) wwasndiriédl o@tr)igiviain aaetchedwiter @flhyy ami ne
(161nt, . 1 2D i red,to refl ux tirr at reflux
over ni ght.} #&e %lﬁ : éfglttelgr%ﬁ(iﬁrﬁ S)%p S%?Was e%(%dlfleaae t‘tm(?/‘?%eorrf? F&r?%%‘baﬁnﬁgg?&
concent r at edverd sigitts O vamzb 4t156°C @IS 1g 6fmiatedabd i n water (1.51) and sodium
hydr ogen carbonate (15g) added. The resulting slurry was stirred over 3
nights, filtered, the solid washed with water (500mL) and dried overnight
in vacuo at 15QLfajbhtygifle kplgiaDivaseieedd @lougBQ SHOBMBER id ¥R thdgudrat eri al
(156g) was conbined with a further portion of material (139g) prepared
using a si mPEPHELAYEand the conbi ned solids were dissolved in 3

Sept enberng2004 WO 01/ 64672 16 PCT/I1B01/ 00244 met hanol (31). The solution
was filtered, copncentrated in vacuo and the resulting solid dried

over ni ght i Aac 50C to give 287g of material. The mpjority of the
naterial (285ab g, Uid lxednue Lbtion! 8t ACEENBLNBIRE 7 11.%;-@- vol ure,
1.41), filtered, the solid was washed wth acetone/water 411 Oml) and

> olid ]
dried over PyrgylgRinazaline, {3668, at 0. Fawolx oapd v&V-Ao43 drtesmhydae-Srisoghinolyhe

{nlajt or ity of ddienBRifesdndle WododIGHRI1EHY, Weingd BPAUMSLEYEN WA faLd the

15  triethylamine (161ml, 1.16mol) 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 (ZS.Eg) 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.



conpound (242g). 10 (ii) Form B Under nitrogen, to a stirred suspension of
4- am no- 2- chl or 0- 6, 7-di net hoxy-5-(2- pyridyl)qui nazoli ne3@g§@g‘be@25§ml)
and N-(1,2,3,4-tetrahydro-5-isoquinolyl)- methanesul fonam de hydrochl ori de
(152g, 0.58nm01) in n-butanol (2.01) was added 15 triethylam ne (161ni,

1. 16nol ) andvwaitdagh n-butanol (1.31). The reaction was var,) 9301}09245 ef | ux
and stirred at this tenperature for 11hl7 The reaction mi xtu was cooled to
roomtenperature, concentrated in vacuo and the residue slurried in water
(2.651) and i@di ur?.h dr ogen car%?nate d5128.59) added. The resulting slurry
was stirred oVefRFghg SusPeisionayas diltsiad; andhdried veighh gheaguanpt 48°Gide effor@ 500N ) .
The resul ti ngueigiorae did coRpo@dded 20 to methanol (4 1) and the resulting
suspensi on concentrated in vacuo until a thick suspension was obtained.
Further methanol (150 ml) was added, and resulting slurry filtered and
washed with gt hapgin €3 x 50 m ). The resulting solid was dried over 3
nights in va ug at., 41 C. The dried solid was then slurried overnight in
acet one/ wat eP9 1 PIOBRR, \ig| ginfbirred 2genension fof| 4-aming;2-¢Hieo Sok-dichethashe@-wi t h
acet one! wat ehyrkiokifastind Wdse, 201k i1 ROuANE" 2l Y Sadd) YATHO A1 S4C tO

afford the title conpound gg.u&rlll ~Form xture of
4- ani no- 2- ( SERALKENEdeRriBpMbmetbanesuifogamide ehydapghihride 2 (15820 ul.390d0)) )and
6, 7- di met hoxyreBy{a2muiy i b6l b GebhHRZBlel DL £ Dr . approximately
Q0% pur |ty O e farea O e AP Tl
(0.027g, 1.8kréh) cepled Wower tewprane and sifed pvanightt stgoome sethferatgres URieensi on

stirred afy r gamut e i gt S, t r 2004 01/ 64672 17
PCT/ | BOL/ 00244 Thgmr%eglgi? ¢ %tﬁré’g&slﬁésﬁ%]ﬁ{s}i gﬁﬁe;\ﬂ/a??’ﬁ%lﬁ?efge fr oo c(?P]ieg\gocf\(}%IPni ght in

vacuo at 48demgemiuromngd stirredaiapemn teppefatird evarpighte Termpationl mixtire wakaiem E 5
Under ni tr oggRcedt@ted-in Shddo’ Lon: of .

4- ani no- 2- chl or 0- 6. 7- i netoh%gyt.ﬁ%%&? Q%LI%EIF ?érf/ I“)ah%i(lri?iszl)oﬂdn%’dt“fbg&mgf“33noI )
in n-butanol Ca(@nitg)(lmg Hdetb dThe (edulneBsivmry was stirred overnight, filtered, and the

tetrahydro-denﬁm ' | f ' Jhydeochl ori d 152 037no1l)
and triethyl anxi %\ig%é%aﬁﬂg% %.%g)grml )(f.)j@geﬁr%erg% bt S?'ﬁﬂswﬁs%p%‘ﬁ‘gmtg’gﬂ%fl ux and
stirred at rigen allowsdde cgpl, tocoerh deinpreature ami tseémgeatabom dermhtat i ovemighaver ni ght

?tef Ir 82”} E)?”gﬁ{egzrﬁ%ﬁt@%goﬁme]ﬁ' %’% ]?TI})%%J Und v}f/avaél'?edt\{]fi nacre%%n%lgefg xtl%OrrnBT l’ILllu)é ’da:%{:l rred at
solid was sluried in acetone/water (1/4 by volume, 800mil) 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




tenperature and stirred at roomtenperature overnight. The reaction m xture
was then concentrated in vacua and the residue slurriedsisapiaiser 26d4 681)
and sodi um hydrogen carbonate (17.99g) added. The resulting sI urry was
stirred overnight, filtered, and the danp solid was added to acetonitrile
(1.161). Thewbaswdstd Ng slurry was heated to reflux, 15 thep | to cool
to room terrperaturei and stirred at roomd enperature overni Bﬂﬂm%‘ﬁ%
resulting slurry was flltered and washed with acetonltrlle (2 x 100m). The
damp solid urr| aceton /wa er voI ume, 800ml) over ni ght
at room ten@gr at iF 2 7 ﬁ?%ﬂr,"cefsﬁ °%H ‘?ddb"\i@’é %idttﬂ PECEtSIREIWRTRE 1/ 4 (2
x 50mL) and hﬁsemdhemmhmstgﬁhatbﬁawacua at 45C to give 158g of material. 20
The majority of the material obtained fromthe above preparation (155g) was
conbined wth further portions of material (596g) prepared in a simlar

manner and siisfee ndettoden, acesm@;ﬁunhbﬂ eof( 5Fé’r§11) B ThanissesihQfoyasswar med to
refl ux, |rr§ﬁ ef | xfor led to roomtenperature and
stirred a Z‘—}’rlr% Bnlls2 %@Fﬁ‘?Y&mlsoqwel LV P2 weEdyPuisarolise t €y
filtration, inakhesowivaier a(q;m ow tvl’o[u!lrﬂ: (2149@) rﬁal; ﬁ:latédd{o' ?éi‘lu.QV@Jep'Mmé n vacua

at 50Cto vethetlL(gg nd. 734% nple 2 4-Arnino-6
7- di met hoxy-ianeng et 315051 a0 gt ?“&Wﬁﬁ@ﬂﬁﬁﬁlﬁlﬂo‘wﬁzﬁdd@b vl)- 5-

2- rid 1 Ui Ne@ginkNe RS sdXne vauSe RS Qfﬂisr 1‘3996111%9\%35/1@9{3; ol e/ POL/ 00244

(i) The salt formation process describ | ow was use 0 process FormB
free base tr%eﬂﬁ'“lﬁ‘és%@{“ﬁaﬁ‘i@s@ﬁsénép@l@é)l Wﬂs witge drapwiseonyen 30 semndpebe on of

F B 4 20§ n & edcw ater
orm 18 MaB8i1iBn (e Qélr'@és%}{ e (t% Rnone/wat 1011 (3 9)25%1)(6%1 &Prwwau| nazol i

met hanesul f onam do- 1, tetrahydr ol soqul no
ne (2.0q) i ﬁ”%?@@éﬁ@%@ﬂolé ]!@55‘11 Bhereduiting, Suﬂﬁmh)n waslefiaated tb @odnef | ux

over 20m ns pereTaloTal=TRT-\s WEE lut 1 on chi eved
(an extra 3rr?lm%s ag%ec?,i@l ﬁrﬁeﬁg#nj‘hd t ﬁﬁgjﬁglf so So\% I‘?ﬁ?ecop %Eﬁ The
sol uti on wadiliration, washedwith aestdB® 2 adchl), iaft th ank diyl fbﬂmnﬁlnaﬁd 6he(de3ﬁ@ht4 Omol )
was added dr; M The ddlt ssel was washed wth
but anone/ mt’g?ggfgﬁﬁﬂg %goggl ﬁ?fﬂp(flﬂg% ‘te e added to the
reacti onivessel. The resulting suspension was Ieft to cool to room
tenperature; t.t nperature_ for e solid was
col | ect ed byﬁ%h@@ﬁ@# f’g(lggéﬁé*d %/é(’[ﬂﬁ"aé)e?x?ﬂéﬁ% F)yd- Oz‘n(%l mD éf14 @ pul | dry
for 30m n asd3deHes),onvEr BHOSY 4.91 (2H, s), 7.15 (1H, d), 7.28 (2H, m), 7.44 (14, 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



in vacuo at 54C to afford the title conpound (2.2g) as a white solid. 15
"H-NMR (300 MHz, DMBO) 5 : 2.30 (314, s), 2.99 (3H, s), 3Rbtchifdr 2Bdg 3. 44
(3H, s), 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, 9.19
(1H, s). 20 WoOi0y)6dbe fol | om ng preparatjpn was used to progesseoradl E free
base to the nethanesulfonate salt. A sUspension of FormE

4- am no- 6, 7- di met hoxy- 2- ( 5- met hanesul f onam do- 1, 2, 3, 4-

t et rahydro- 2-i soqui noi yl )-5-(2-pyridyl)quinazoline (1.0g, 1.97 muol) in
acet one/ wat er 25§g|12/7 by volunme, 9.5nm) was heated to refl ux.

Met hanesul f ahiicc daibi @ral cadpupjstratioggof famirio)6, fdanetishd g - (Srmoiracpifbbindto- The
addi ti on vesgeh 4was M at-e . the,resultin olution
left to cool to roiﬁ%%ﬁ%ﬁﬁl&:Bely\%gieaF’%rlgddﬁb%m%gms%ﬁ%a o tfodﬂ?l?ﬁlgdi%fn@ ul ting
suspensi on v@Eagsideedatpyat {10 mredkd dor Anthouthi duczdechangdst linkedvacue at 45C

to affor tlg]ﬁn;,' 1cGI0IA ite solid. 30 Ex le 3 In
vivo acti \(éi ty 3 dscgi;()) Ignbergi%ga&%\b%g%%?%e%’ ‘ﬁifc’f?/"ff’éa" /eﬁéﬂf& O?Eg"eéﬁ&i ly oral
admi ni st rat i gKc6f 4- ani no- 6, 7- di net hoxy- 2- ( 5- net hanesul f onani do-

1, 2, 3, 4-tetrahydroi soqui nol -2-yl )-5-(2-pyridyl)quinazoline nmesylate to mal e
and female Sprague-Dawl ey rats at 30 ng/kg for 1 nonth induced changes
linked to the 5 pharmacol ogi cal activity of the conpound: however, there
was no evidence of adverse effects. 3 Septenber 2004 PCS 10385AAJR 20
Clainms: 1. 4-Am no-6, 7-di net hoxy- 2- (5- net hancsul fonam do-1, 2, 3A-tetra

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

rl 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 m)re than 90% of a single

15_pol ymor phi ¢ or My aGika6 oA iy b ubRlandh Rl L. 2R IRA-RAGIAEY M C
thermal event at AMENDED SHEET 3 Sept'enber 2004 21 about 229C and ‘a powder
X-ray diffract Bﬂrh)-ir&-pmdyl)thwmwlatw fihe formbla Wit h, copper K-al phas

X-rays of wavel ength 1.5406A having the foll ow ngmﬁm@mpeaks AB le 2
Theta' I ntensi %

CH,0 N\ N.
N
CH,0 CH,SO.H
[

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



9.67523.0 16.91430.8 19,31538.5 19.35842.2 19.44431.1 19. 77926. 6

23.852100. 0 25.28028.2 32.76025.6 5. The free base form @%éblté?ﬁt%?% cbl claim
4, characterized in that a sanple of it contains nore than 99% of a single
pol ynmorphic forth 6. A pharnmaceutical formnulation .containing

4- am no- 6, 7- di met hoxy--2- (5- met hanesul f onam do-1, 2, 3, 4-t &hydr oi soqui nol 2
yi)-5-(2 pyridyl)quinamine in the formegf the anhydrous free base or the
nesylate salt, as defined in any one of clains | to 5, in adm'xture with a
pharmaceutical |y acceptabl e adj uvant di luent or carrier.

4- Am no- 6, 7-di &m?e' | |_hol -
2-y1)-5-(2- pyrmlhd)@ﬁf%ggglp?ﬁe I n the formrygf t he anE%?i ous reeﬁﬁ&g)gétn
the mesyl ate ?ﬂ{nhﬂl Esrayregiiwimelengih éﬁ@%@@&ﬂmwmmﬁﬁm or use as a

pharmaceutical . 8. The use of 4-eREaos 5T Int 5
di znet hoxy- 2- (5- met hanesul f onam po-" gg7, 3, ;n%’%?i'

t et rahydroi soquittol -2-yl)-5-(2-pyTi@yia) Pl Nazogggre iin the form of the
anhydrous free base or the nesylataosslt, [aS 691 ngd in any one of clains
1to5, in the manufacture of a { nedes¥nenti T o422 hejtreat ment of benign

prostatic hyperplasia. 9. A procless I34%or tihe Pklepatati on of

4- am no- 6, 7- di met hoxy- 2- ( 5- 19.778 26.6

met hanesul f onam do-1, 2, 3, 4-tetr4 oguilnol¥80y1Y.5-(2-pyridyl) quinazol
ne nesylate, as defined in clai = —ch ccn:ﬁ% se$ the addition of

met banesul phonic acid to a suspenstofror—setutteon—of -

4-am no- 6, 7- di met hoxy- 2- (5- met hanesu fonam do- 1, 2, 3, 4-tetrahydr oi soqui noI
2-yl)-5-(2- pyisi dyl Theifreabatel fopm af claiised' @rolainag, IhBanteGH 120G ld 5 &

s ci'aimed | n SBraeR R G B0 b ieie belimPRE P o6, 7
di met hoxy- 2- ( 6- rret hanpkattnhﬁamﬁmldd‘cﬂtmﬂatﬁm4 mﬁhgdr@mﬁﬁewmhe% )Z-é (2-py
lrole?glr é t ‘E quhg}aeﬁ%h#rﬁﬁ' '13t3a ngghy%rms%q&%o 2—y635l-1(r2?py?1 ;r) Veulrzagghnxlet ?nnpther ature
‘ form of the anhydrous free base or the mesylate sait, 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



of the methanesul phonic acid. 11. A process as clainmed in claim9 or claim
10, wherein the solvent used is a mxture of butanone a p@%&{ and2. A
process as clainmed in any one of clains 9, 10 and 11, mhggg n tegzgg%vent
is a 10 10:1 by volune m xture of butanone and water. 13. A process as
claimed in claim1 | or claim112, conprising the steps of: (a) heating a
suspensi on- of 4-am no-6, 7-di met hoxy- 2- (5- met hanesul f onam do-

1, 2, 3, 4-tetrahydroi soqui nol -2-yl)-5-(2-pyridyl)quinazoline in

but anone/water to reflux; (b) addi ng2zbutanone/water until a solution is
achieved; 15 (c) cooling the solution; (d) adding nethanesul fonic acid; and
(e) collecting the resulting solid by filtration. 14. A process as clained
in any one of claims 9 to 13, wherein the 4-affiiffs, 7-

di met hoxy- 2- (5- net hanesul f onam do- 1, 2, 3, 4t et lahydr oi soqui nol - 2-yl ) -5-(2-

defined inclaim4 or claim

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.





