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CHEM CAL COVPOUNDS The present invention relates to a
series of quinazoline derivatives which are useful in

WO e@ania1gz or preventing a flaviviridae infectiPCI/GB2006/003746
Viruses of the family flaviviridae are snal
i cosahedral , envel oped V|ruses that contain a
positive-sense RNAC consi sts of
three genera, flav S S s—and hepaci vi rus.
Many of the flaviviridae viruses are I mportant human
pat hogens. | ndeed, the hepacivirus genus |ncludes t he
hepZbF present ipyentien rél@igeines serien of guingzaling dergatiyes whigh are

avi viridae

‘Bééﬁkc%?%ﬁéapﬁf?isT%%Egﬁkgﬁs ]%%%QE%U|nazollnes as

p r otvéfued off ths Famgilkilavdsieidas hietsintably Rosdledem] ehveloped viruses that

npounds specifically discl fj i n that docunent
COlttalﬁlr%/POc‘?“H@r%ﬁﬂ%ﬂ RNG-sehPmenElf %{{p YaAongifls of thrﬁ%&?l}% lavivirus,
ngly been found that the quinazoline

pe%erlvg%$§ Eﬁﬁ?ﬁ%he fornmula (la) are active in

i NhiMbdrtyi ofghe Bativicidaé oitusel afd mpovhanu himearvpathopess. aimdeat, ¢he

therefore effecti e|ntret|ng reventing, a
hepacyiuigeneiBcludpeile hepptitiy SEHE LD SO agbyet, no

efBAIVel oH I8 fe! eaﬁﬁ&ﬁffblcﬂaf\‘fllvﬂﬂﬁ’@ﬁﬁ%cltlaﬁé lity. The present

I nvention therefore provi des a qul nazol i ne derivative
of GOIABC24GH djscloses quiptratinescasyroten tysosinedepesa nhibiters.t None

t.her eof ei.n .and re . the sane or diff erent
Ofﬁﬁ&"F@ﬁP’é&%ﬂ’F @Eé@‘é?qmﬁﬁ@&gﬂ“’m’ﬁe ‘REY 2 rjorpqling-yiline-
grouk Prtke 6-Hositidgerei n each L is the sane or different
represents a direct bond or a Cl-C4 al kyl ene

gr olhas mommwglss beendonad thab thedjuinazel ig2dety ativésydfdhe
o B 0L AL ARG T e o et

effBQ1RIiA SXaHiYS ox%ewﬁtmg AGAVIERIRSER B0 TResebOmPbidds also have
group; wherein at |east one ORlL and R2 is -L-OR3,

particulgrlly baneficiallbigavailabili. /The mwenﬂevmdhmme profviles a
qu%l&Fcﬂaz ocielf'&gtngeecgf £8 farrtnlllg ?[as) forfa(fp &e&tl&)ﬂy a%ceptable salt thereof,

(Ia)

wherein R; and R; are the same or different and represent hydrogen, halogen, -L-O-R3,
-L-O-L-A or -L-O-L"-A/, wherein

each L is the same or different and represents a direct bond or a C;-C alkylene group;
L' represents a direct bond or a Cp-Cs alkylene group;

R? represents hydrogen, Cy-Cy alkyl or C;-C4 haloalkyl;

A represents a 5- to 10-membered heterocyclyl group; and
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derivative of formula (1), wherein RL and R are the
sane or different and represent hydrogen, hal ogen,

W0 Q00R0&782 - O L-A, wherein Larepresents a Cl-B4T/GB2006/003746
al kyl ene group; R3 represents hydrogen, C1-C al kyl or
C1-C haloalkyl and A represents a norpholinyl group,

erein at ast _one ORlL and R2 represents -0-R 3 or

wh
A'Ewﬁsﬂﬂs?§b aDQg“ﬁ?’represents -0-R 3 or -OL-A and
le’e%elﬁ%preﬁaed%sof @gsns -Lh@L]QQ en,-O=10ARRID-E/RL- A As
used herein, group or noiety is a linear
or Hname Ieparxlboeunka}it tgqs quupamhnndp@WW@mftf@mﬂlm (faJ isemuinazeline
4. carb A Cl-C4 al kyl group or noiety is
&%Wgﬂﬁéﬁh’ @PEQ C2 al kyl group or noiety. Exanples
O Cl-C4 al kyl groups and noieties include nethyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl and
t-butyl. Exanples O Cl- C2 al kyl grou ad noi eties
i nclude nmethyl and ethyl. As used herlein, |a C1-C4

al kyl ene group or noiety is a I" anched

al kyl ene group or noiety. Exa i ncl ude net hyl ene
et hyl ene Rl d noieties, in
particul ar e gne groups and

noi eti es. ' A alkylene group or noiety is a

| i near orpgbrancked er€gfoup or noiety. EXBI es

i ncl ude etﬁylene and opy ne groups and noi eties.

For the avoi dance of aﬁere two al kyl ene

noi eties are present in a oup, the al kyl ene noi eties

may be the sane or different. Typically, as used

herein, a C6-Cl aryl group or noiety is phenyl or
Wﬁ@ﬂﬁtﬁ]ya!nd EheOe shﬁ‘le Rk ﬁff?e?érﬁ dnd ﬁﬁ)ré’s%ﬁfjhﬁﬁggé nhal@gen -O-Rj or -

hal ogen 1s typlca y chlorine, fluorine om
Oiledi wbemind i s preferably chlorine, bromne or

fluorine, rticular fluorine. As used herein a
L@F?ﬁ?@ﬁlclgabﬁg lPee g0lPal Iy a said atkyl group

Rtbebddishidodh, Ci-C, alkyl or C;-C; haloalkyl; and
A represents a morpholinyl group,

wherein at least one of Ry and R; represents -O-R3 or -O-L-A.

Typically, R; represents -O-R3 or -O-L-A and R; represents hydrogen, halogen,
-O-R3 or -O-L-A.

As used herein, a C;-C; alkyl group or moiety is a linear or branched alkyl
group or moiety containing from 1 to 4 carbon atoms. A C;-C4 alkyl group or moiety is
preferably a C;-C; alkyl group or moiety. Examples of C;-Cy alkyl groups and moieties
include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl and t-butyl. Examples of C;-
C, alkyl groups and moieties include methyl and ethyl.

As used herein, a C;-C; alkylene group or moiety is a linear or branched
alkylene group or moiety. Examples include methylene, ethylene and n-propylene
groups and moieties, in particular ethylene and n-propylene groups and moieties. A C,-
C4 alkylene group or moiety is a linear or branched alkylene group or moiety.

Examples include ethylene and n-propylene groups and moieties. For the avoidance of
doubt, where two alkylene moieties are present in a group, the alkylene moieties may be

the same or different.
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one or nore said hal ogen atons. Typically, it is

substituted by 1, 2 or 3 said hal ogen atons,
weanriersarly by 1, 2 or 3 flgorine atons. PrePEr/GBR006/003746

hal oal kyl groups include -CF3 and -CHF2. As used

herein, a 5- to 10- nenbered heterocyclyl group or

noi ety is a nonocyclic non-arqQmatic, saturated or

unséﬁmcailwsweth@re@aﬁ%c@@ B2 SFQUREPTitROIRH I8 RheHE Oppaphihyl

anple 1, 2 or 3, of the carbon atons are

Ph?@%ﬁ%;eegér\rl\ne%?h a noiety selected fromN, O S, S(O and

S( 045 uded hexzitn ajilabo gen angprallOchlbyipe, dhlokipe, bromise @ ibdine and is

to 6- mbered ring. Typically,. it saturated ring.
brefgreblfionEs BRBEYE by v P e TS | nol ude

pyr (NaAVAS i ituted b

it oror Shar it T REkSHEr byl BECE BHigaio eroup sbsiuted by
ont oB abire x4l halppernatdms, Lypaaldyat alsubgtivupd by o2 woB etiddslogen

Morphol i nyl .is partjcul arl referred., Typically, .the
otQipy Pact e o fceatorBs Rl halb iy Sresbs ielite -CF,
anau@gt;:%_t uents are unsubstituted. In the conpounds of

formula (la), RL and R2 are typi Ca”f/hl ocated at the 3

W

and Als yeedihereime Sefto 1 fremptibengt heterapyciyh gomheor nywetads a

bR Rl o EPEPRRAof 5 Yl Sl ipe o whic o
or R Xbr 8niE 1] 3 o8 &Ifehabror RoRRGd fePlacdd wifBladhoicty selected
frc;%/gical |y, one or none ORl and R2 represents -L-OL-A

0. 8, BOyand SiR)s fongxampieiNraaghos S nt wiealys Bgem S- to 6-

hal ogen or - L- & R.., typically represents hydrogen,
mﬂﬁ%}%giﬂ?g-- Ey%"%/ it SRR Y (P A7. provi ded

t hatSuitale@eRtodaD;] Broups and nfdidfids indude-pyrdrolidlinyl, piperidyl,

-L-OL7-A7. However, when Rl represents -L-OL-A or
pipgrazinylythigmorpholinyd, marpholindppwralithinylnl, 3rdieyetanyh and fén

orts SR W s R e, O

Typipa@idaily, 1he ary¢ pneé hetteyblytimogties inthe Bgend R -stbstBuents are
-L-QL-Aor -L-OL7- A7, preferably hal ogen -L-0O RS,
unsgbspiytedy or -L-O L7-A7, nore preferably hal ogen,

In the compounds of formula (Ia), R; and R; are typically located at the 3 and 4

positions of the phenyl ring, in other words they are typically meta and para relative to
the quinazoline ring. R; is preferably in position 4 (para) and R; is preferably in
position 3 (meta).

Typically, one or none of R; and R, represents -L-O-L-A or -L-O-L-A. Thus,
when R; represents hydrogen, halogen or -L-O-R3, R; typically represents hydrogen,
halogen, -L-O-R3, -L-O-L-A or -L-O-L-A/ , provided that one of R; and R; is -L-O-R3,
-L-O-L-A or -L-O-L’-A’. However, when R; represents -L-O-L-A or -L—O-L’-A/, R,
typically represents hydrogen, halogen or -L-O-R3.

Typically, R; represents -L-O-R3, -L-O-L-A or -L-O-L-A/, preferably -L-O-R3
or -L-O-L-A. Typically, R, represents hydrogen, halogen -L-O-R3, -L-O-L-A or -L-O-
L-A/, preferably halogen -L-O-R3, -L-O-L-A or -L-O-1/-A/ , more preferably halogen,
-L-O-R3 or -L-O-L-A. Preferably, when R; represents -L-O-R3, R, represents
hydrogen, halogen -L-O-R3, -L-O-L-A or -L-O-L/-A! , preferably halogen -L-O-R3, -L-
O-L-A or -L-O-L/-A’ , more preferably halogen, -L-O-R; or -L-O-L-A. Alternatively,



10

15

20

25

30

-L-OR3 or -L-OL-A Preferably, when R represents
-L-O-R3, R2 represents hydrogen, hal ogen -L-0O R3,

WO 2eoDok2782 or -L- O L7-A7, prefgrably hal ogen - LP@Q¥/BB2006/003746
-LO L-Aor -L-OL7-A7, nore preferably hal ogen,
-L-OR3 or -L-OL-A Alternatively when Rl represents

-L-OL-Aor L-OL7-A , preferably represents
vy nsgemetnaloge o L—Q bﬁs Ro gredpisb libieprasento budrogen, halogen

ﬁ\é\[ha ﬁ%}? ,esents -L-OR3, the group L
|s tyi‘il ca ect or Gi- C2 alkyl ene,
pr er@hé«ileEV OI&RQtegi&éntbﬁnlﬂ)-Rﬁhe grollp i may];hyahlhyaj?h@@e bond or C;-
C2 a or a ore
Cz@y@ﬂ% PE‘F é?}V@sdé‘ﬁ’P% ng. Rod5 %WEV#Y@%, @yﬁ: ggkor Ci-Ca
hafoalk ?ié 3l vk, ﬂ.%ré?%r %pl&ﬁfy%ﬁ)ﬂéé’&ﬁs -‘ﬁ??& Wher&h Rr‘)%s c}fo%en Ci-C,

represents - is typica group
alky(ﬁiCGEzah]oyH@he) O L-A preferably a group -0-L-A

or P EhaRy oER ExePtssoy Ayt Buppically S tdpr Dok SHICr-C:

| -BLLX, Wikrdig R 8 2&hHeet b
all@?é’ngl@ B sY prgfe%ﬁzy%%ﬁgal 52 v cr)dp i A7ond or a C;-Cy

alleyleDie-gB1pR !Pk%fbmbb’) aO-C7 alk?lenp gesfupr doisytypicaliva piorlﬂadlmyl group.

oo RGPk S olR ot Rele o L AR NS nficdlig P aroup DY A -cr-C

auéyyaﬂey«@i thab pPéI@I@Mi aQér@ﬁiP*OJlﬂA? WhSERIT efla 8RR BbA®BE 2 €5-C,

the 1nvention, the qui nazol i ne deri vatlve of fornula
alliylealp grenpa pepferablycl Cré. alkylenagiony. o is bpimally a(plh)enyl group.

wher.ei n ame.or diff.erent

FepiB e SRR PRBeteR e A eR iR i dyipatbiipe Bafvative of

fordhly glﬁ ﬁ)a‘(ﬁ‘u@olm@démétwe 60oradlaaNkhear) R Quid R*z are the same or
-OL7-A7or -(CG -C2 al kyl ene)-O-L7-A7, wherein

dlﬂf@pmt@@dﬁ@me@@n@hy@@gembﬁl@gm -@-Ry (€4 & Rl}cwbne) @ngupO -L-A,

ST P B 2 BT L s O

Lﬂéfe@@itkuﬁlre&vo@aroes@u@aﬂcﬁm@@hp,nyl group; and

Alrepresents phenyl; wherein at | east one ORlL and R2
L' reppesenis mrdirectbqudpr a@iCHkdeRg B@HB) - O R3, - 0- L- A,

R3 g%}?e? ene@dg%;e?\n %}7 'COaﬁryﬁm COCL zalAZﬁ%'Sfl (G-C2
A represents a morpholinyl group; and
Al represents phenyl;
wherein at least one of R; and R, represents -O-R3, -(Ci-C; alkylene)-O-R3, -O-L-A,
-(C;-C; alkylene)-O-L-A, -0-L-A or -(C1-C, alkylene)-O-L"-A’.

Typically in this embodiment, R; represents -O-R3, -(C;-C; alkylene)-O-R3, -O-
L-A, -(C;-C; alkylene)-O-L-A, -O-L'-A’ or -(C-C a]kylene)-O-L/ -A’and R, represents
hydrogen, halogen, -O-R3, -(C;-C; alkylene)-O-Rs, -O-L-A, -(C;-C; alkylene)-O-L-A,
-O-L/-A or -(C}- C; alkylene)-O-1/-A’ ,with the proviso that when R; represents -O-L-
A, -(Cy-C; alkylene)-O-L-A, -O-L-A’ or -(Ci-C, a]_kylene)-O-L/-A/ , then R, represents
hydrogen, halogen, -O-R; or -(C;- C; alkylene)-O-R3, preferably halogen, -O-Rj or
-(C;- C; alkylene)-O-Rs.

In a further preferred embodiment of the invention, the quinazoline derivative of
formula (Ia) is a quinazoline derivative of formula (I) wherein R; and R, are the same or

different and represent hydrogen, halogen, -O-R3, -O-L-A or -O-L-A/, wherein
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Typically in this enbodi nent, Rl represents -0-R 3,
-(C-C2 alkylene)-O-R3, -QL.- A -(Cl-C2

wa@bdogheted - O L-A -0-L 7-A7or 5(Cl- C2 PCT/GB2006/003746
al kyl ene) - O L7- A7and R2 represents hydrogen, hal ogen,
-0-R 3, (C1C2alkylene) OR3 -OL-A -(Cl-C2
al kyl ene) - O. -L 7-A70or -(Cl-

L@PWT’%&%F §4La}f<AA9ne EQF®h the proviso that when R

L'f Pé%ﬁt%"&t C2 al kyl ene)-O L-A, -0-L 7-A7
e% X C(%C?k gﬂ% -OP1_7 A7 then R2 represents

Rsmm@@mydhl@gang@nCza&yRoBCQCz hglopkkytz2 al kyl ene) - 0-R 3,
A referablcﬁ_ga} g 0-R 3 or -(C - C2 alkylene)-ORs.
TSRS PARROINERRE, od enbodi ment of the invent i on,

AvfReqtisiaeall ne derivative of formula (la) is a
qui nazol'i ne derivative of formula (I y\hreln R1 and

whrpein peleaiong o1 and Bi is--6+-Bnt-Ozkd pefd-Esdnt hydr ogen,

hal :

" cpr BRI e et T BRI MR R L4 g O
A’ - £ R riprleSies 1By R 0 @pr@%nt@mx&%’ro@en,A refetably

aIkyI or CG-C2 ha oa; A represents m)rph0|nl

halegen, AOrRpr-Oslertt er §h&mi, pra at wher Rarsprasemis eﬁf)mAaqrdO L-

A Iﬁ {aﬁrese%tsﬁ@;c%o%eg‘{aﬁo%l (%) R3, gn?ferag ref Y r@d%?aspect

- O I a féxtherpnefeired eabsdiment f thy trvegtsh, tﬁl@dpﬂﬂ%lme QerRative of
-OL-Aor -O1J-Pl, preferably hal ogen, -O0-
fomwl{(la) isra quingzoling derpyiative elbiormple (D iNberoRE @ﬁrlésaéﬁﬂ@ same or

AT 4 e e pRERE 2O Sor G R et Cher

L ppebarts edllémmlcgﬂm‘gromf the invention, the quinazoline
derivative of fornula Ia(): is a 314(' nazol i ne derivative

Rs gepressptmhyairggen, ke alky! eviCakehidoalksl eAé¢ same or
A dyfbsyetigatgep osent hydtogen, haloger [0-8 3 o
R3 e ppesfemtdadpyciraddicin embadiGizng IRetepresents -B-R; or -O-L-A and R,
rep?t—?aslegtaslhl%{rc; geg,nlgalogen, -O-R; or -O-L-A, preferably halogen, -O-R3 or -O-L-A,
provided that when R; represents -O-L-A, R, represents hydrogen, halogen or -O-Rs,
preferably halogen or -O-Rs.

Particularly preferred compounds of formula (Ia) include:
6-[4-(2-Morpholin-4-yl-ethoxy)-phenyl]-quinazolin-4-yl} -(4-morpholin-4-yl-phenyl)-
amine
(4-Morpholin-4-yl-phenyl)- {6-[4-(3-morpholin-4-yl-propoxy)-phenyl}-quinazolin-4-
yl}-amine
[6-(3,4-Dimethoxy-phenyl)-quinazolin-4-y1]-(4-morpholin-4-yl-phenyl)-amine
[6-(3,4-Diethoxy-phenyl)-quinazolin-4-yl]-(4-morpholin-4-yl-phenyl)-amine
{6-[3-Fluoro-4-(2-morpholin-4-yl-ethoxy)-phenyl]-quinazoline-4-yl }-(4-morpholin-4-
yl-phenyl)-amine
2-Methoxy-5-[4-(4-morpholin-4-yl-phenylamino)-quinazolin-6-yl]-phenol
[6-(3,4-Bis-trifluoromethoxy-phenyl)-quinazolin-4-y1]-(4-morpholin-4-yl-phenyl)-

amine
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A represents norpholinyl. Ih a preferred aspect of
this enbodinent, R represents -0-R 3 or -OL-A and R2
WO epressst s hydrogen, hal ogeng -0-R 3 or - O L-PCT/GB2006/003746
preferably hal ogen, -0-R 3 or -OL-A, provided that
when Rl represents -OL-A R2 represents hydrogen,
hal ogen or -0-R 3, preferably hal ogen or -0-R 3.
[6-!?&,4ltBigﬂﬂliﬁldrgmpﬂleK}?p @wl):qmp@ﬂm@s‘l-ﬁﬁ-(ﬂ@mmhghr(-flayl-phenyl)-
i.ncl ude:
aghe 4- (2- Mor phol i n- 4-yl - et hoxy) - phenyl ] - qui nazol i n- 4-yl

{632 =Bk RBADLArphlin-RReRHoky)-phenYE]-inddollin-4-y1} -(4-morpholin-4-
hol i n-4-yl - phenyl ) - {6-] 4- ( 3- nof
yiHpbenyl)-amirie- pr opoxy) - phenyl | - qui nazol i n-4- yl} -anine

{6%[?5}@&%%}%% L0020k BRAVHelri Ky TBA Ay g ok 45 ARG Lin-4-
yl{pBefyd)-dmblect hoxy- phenyl ) - qui nazol i n-4-yl ] - (4- mor phol i n
-4- I-pheggl)-am’_ne ) . .
{6{[é=ltylaomr4r -gLomphodine sy hpropPp R RRERY AN Eass sl (4-mpgphplin-4-
zoline-4-vl}-(4-mo f holin-4- yl-phenyl)-am ne
vl %’%ﬁﬁiﬁoxﬁé& [ 4- (4- nof
[61[f(glEtH0)éy-4ldeﬁllitB@y[bml)@;)mmmblﬁt&EQﬂ]-(ﬂ-—ﬁroyﬂlﬂolip#eyﬂe;bhenyl)-amine
-(3,4-Bis-trifl uoronmet hoxy-ph - qui nazplin-4-yl]-.
S S o ST BGOSR il i
i s-dj & r ) - qui nazol i n-4-yl] - (4-nor
s gtgon
{ 6- [ @orvptiindx pf Borfn2i@a)xvotaimng oy oxmbrexshirabbentiglhay be used in
- qui nazolin-4:-yl}-(4-nmorpholin-4- yl-phenyl)-am ne
BRI R R b b
is?é@ﬂ[s.' @'oflﬂﬁé|a}16iﬁﬂﬁé§[lffﬁi8%m}fkcoﬁ{p'oﬁﬂw torAfla {R) can, if desired, be
-1 3- Fl uoro- 4- (3- nor phol i n-4-yl - propoxy) - phenyl] - qui n
usad i the-fdmy b soviatesp ripuindier, forthe wioidarmeyolf dowbh the compounds of the
. [ 6-(3- Et hoxy- 4- net hoxy- phenyl ) - qumazol i n-4-yl]-(4-nor
inh iR 1 SR 32 e T (4-morp
As used herein, a pharmaceutically acceptable salt is a salt with a
pharmaceutically acceptable acid or base. Pharmaceutically acceptable acids include
both inorganic acids such as hydrochloric, sulphuric, phosphoric, diphosphoric,
hydrobromic or nitric acid and organic acids such as citric, fumaric, maleic, malic,
ascorbic, succinic, tartaric, benzoic, acetic, methanesulphonic, ethanesulphonic,
benzenesulphonic or p-toluenesulphonic acid. Pharmaceutically acceptable bases
include alkali metal (e.g. sodium or potassium) and alkali earth metal (e.g. calcium or
magnesium) hydroxides and organic bases such as alkyl amines, aralkyl amines and
heterocyclic amines.

The compounds of the invention in which R1 is other than hydrogen or halogen,

can, for example, be prepared according to the following reaction schemes.
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[ 6- (4- Et hoxy- 3- met hoxy- phenyl ) - qui nazol i n-4-yl ]

- (4-nor phol i n-4-yl - phenyl )-am ne and pharmaceutically
waewepszikl e salts thereof. Coppounds of for nul BCT/G&L006/003746

contai ning one or nore chiral centre may be used in

enantionmerically or diastereoisonerically pure form
St in the formof a mxture of isoners. For the

Fdance of doubt, the conpounds of formula (la) can,

if desired, be used in the formof solvates. Further,

for the Rvoi dance of doubt, the conpoumgls of the

i i aray Erﬁcused in any tautoprrif form As used

her a_ phar eutical Ly accept @ ;j‘i t is a salt

with a ph&%r nactutial |y acceptabl e~atra or base.
Phar ngceuti cal |y acceptabl e acids i Q&J ude both
i nor g@ni c acids such as hydrochloric,” sul phuri c, 0
phosphori c, di phosphoric, Xdr obromc or nitric acj N\/‘
apd organi ¢ acids such a@tri_c, fumtgic, mal (;L;@/
mal i.c—_asgorbic, su ot SRyt bgnZoi c ,

N tolvain bphoni c, esul phoni c, benxess Qni C

or >t g @ewl hofi ¢ aci d.® rraI%eutRFcaI I ot abl e

i nel ud ati et al sodi um or petas€i um
Nno~al kal i e gxajt al (e.g.r,cal ciumor magnesi um

hy&@Poxi des and organi c bases 60ch as al kyl anmings,

aral kyl am nes @nd heterocyclic am nes. The conpounds

of the invention in which R is other than hydrogen or

hal dgevill beanidehioo ome affpkid], in e gt Spar thd abeeaeaitivn scBemes is

the follow ng reaction scEee s.Schenme 1 As will be
angmragqﬁtefe@v SHHP, £9z; xpmp ﬁ%geé‘rt, X in the above

e LA Bt LB h o) S Rl D, P
orgefhoreipilicunatsnofV)fie commeaichtly carrield canhinor gétableasbhieht Guch as
R e SRl i P o
3. O e S R PR ah ol s (e
20mpal’ &k (dihepaylleysicstope)gifzliediuth @T)ios 20mol% dichlorobis
(méﬁ%&ﬁ%é@{;ﬁéﬂﬁﬁ%%ﬁ ?O%% gri &g lplréa}sgrllcl'lenc}f(alnlo)rga%ric ggsg?el:g/griethylamine)
or an inorganic base (eg sodium carbonate or potassium phosphate). Where reagent (V)
is an organostannane (eg M = SnBus), one skilled in the art will recognise the reaction
as an example of a Stille coupling where additional additives may be beneficial eg
lithium chloride, silver oxide and conveniently the reaction is performed in toluene and
at reflux temperaturé. Where reagent (V) is a boronic acid derivative, one skilled in
the art will recognise the reaction as an example of a Suzuki-Miyaura coupling which
may be conveniently performed at 60°C in tetrahydrofuran.

Referring to Scheme 1, the conversion of compounds of formula (I10) to
compounds of formula (II) is accomplished by converting the 4-hydroxy group of
compounds of formula (IIT) to a suitable leaving group eg chloro using a reagent such as
thionyl chloride as solvent with the addition of a catalytic activator eg
dimethylformamide, and subsequent reaction with 4-morpholinoaniline in a suitable

solvent eg acetonitrile.
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an organic base (eg triethylamne) or an inorganic
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Wiere reagent (V) is an organostannane (egM = SnBu3)

one skilled in the art will recognise the reaction as

le o coulln wher e addjtional
2 ddREIHEE i Clt?gleoieﬁ%? ST EPIOD P TP BRI formgla (IV) to
coﬁig!)ﬁ‘rﬁfs o‘?)fbxﬂﬁlléglﬁn GANHE Weﬁrﬁn'o%nttb Snk SRIFEH HiHeSut, b%
rformed in toluene and at reflux tenperature’ %re
com\@amﬂv peMprmad with dororinddasd sdlvet andibf alevatahtempkiabire dg
in the art will recognise the reaction as an exanpl e
redﬂ‘x a Suzuki-M yaura coupling which may be conveniently

per (nRAnal ofRBEmhiR (4554 FRIEAT! dH8Ns aBedey rOIQQ C‘) ‘1 A |_c|>)r -0-L/-

Scheme 1, the conversion of conpounds "of “f or nul

A'tan @er@tmmsbmpmﬁmMyathQ rdaytlmeMUmpﬂqhsmned kkwj,ow The
resf i ¢ oAt i AU B P o eoB PR P dermgrant sbout

120288 or 8 peRo@8f AtyuPPhbuchl ori de as solvent with the
addition of a catalytic activator eg

di met hyl f ormam de, and subsequent reaction with

che rmgphol inoaniline in a suitable solvent eg
nitrile.Referring to Schene | 5the conversion of

compounds of fornula (1V) to conpounds of fornula

(rrr) wll be well known to one skilled in the art,

bei ng conveniently perfornmed with formam de as sol N\/|
and at el evated tenperature eg refl ux. Conpounds
a) in which RL or Ris aRgroup -OR3, -
s

f or ika~y |

or -Q A can altggnatively be p ~
react Lon_s scheme 2 bel ow ' S
typiggdlYy cafrigd out i rﬂmﬁ@h%ln@s S v “aNi d
at a tenper g of abou’ﬂlm@gd)c and for f
about 1 NScheweNMg, | a) The conpounds | a
(M1) us s a starting material in Schenme 2 can be

prepared by one of the reactions depicted |(ﬂ)Scheme 3
bel ow. In the Schenmes 2 and 3,

The compounds of formula (VII) used as a starting material in Scheme 2 can be
prepared by one of the reactions depicted in Scheme 3 below. In the Schemes 2 and 3,
the groups R; and R, may represent protecting groups, such as benzyl, which can be
replaced by the desired R; or R; group by methods known in the art following reaction.
Deprotection can be carried out before or after conversion of the compound of formula
(VII) to the compound of formula (Ia).

Referring to scheme 3, each reaction involving an organometallic reagent is
conveniently carried out in the same manner as the reaction between the compounds of
formulae (II) and (V) described above with reference to Scheme 1. The organometallic
compounds each typically have a group M which is B(OR/ )2 or SnR3, preferably
B(OR’),. The coupling reactions are thus typically Suzuki-Miyaura or Stille coupling
reactions as described above. As the skilled person in the art will appreciate, the group
X in the compounds depicted in Scheme 3 is an appropriate leaving group such as I or

Br, preferably I
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the groups Rl and R2 may represent protecting groups,

such as benzyl, which can be replaced by the desired
WRW00604R22 gr oup by met hods kngwn in the art foP¢DGEBR@6/003746

reaction. Deprotection can bé carried out before or

after conversion of the conmpound of formula (VII) to

the conpound of fornmula (la). Referring to sc

eachReferttg torBchemoByiha gomom%ﬁféﬁﬁﬂlél(%ma)r%@é rﬁ’PnY@é’[ed toa

C onvea E%f&%\}\%@@ft ﬁgy g%t tlouwﬁ %11?1 fr?rSu%F{ c%eacﬂsn'iaﬁﬁ lacetal at

a‘tfo\ﬁ 16B8Chok Qﬁﬁoﬁ%\f&yw 13 ibur e SHERES, Ednfsumasef formibqVIla) can

or ganornet al ounds each typically have a group M
be/\tnmfhrtedstoB(omozndﬂ' oﬁhﬂ@ulaWéID & g ST TEREOR. The
coupling reactions are thus typically Suzuki-M yaura
or Stille coupling reactions as descri bed above. As
Séegheski | 1 ed person in the art will appreciate, the
—group X in the conmpounds depicted in Schene 3 is an
appropriate | eaving group such as I or Br, preferably

| .Referring to/ chene t he conpound of fornula

(\/IIa)( can_bezonverte a conpound of formfh
¥act | on+W|th thyl  f Beliadipm gasalysis Q N
al _at about or approxi mately_ 3 i
N2 conpo®dds of fornula (Vila) c¥h be
onvert edoviiie) conpounds of formul a (V]d)11 by the sane

NH,
eaction. Scheme 3 The starting matgl sAn the abo
reacti schenmegNare knoWw con‘poundW i)
pr epar al/ogy W th nmet h . The corrpounds
of the p i nvention herapeutically useful.

' tion t efor & provi des a qui nazol i ne
rivativ&@f the formula (la), as defined above, or a

ically acceptable salt thereof, qu{1 use in

: | body 4S9, IOV SheRhy

. Conposj ti prpr i S ?fmsﬁa
derivati v the fornul g a), as defined
phar maceut N~ accept apl ¥ sakt thereof, and

phar maceu%wﬁil |y agceptable carrier or di l uent. Said N/\ -
phar maceutiC n'gosn tion typically contains up to 85 |
wt % of a (VID)

The starting materials in the above reaction schemes are known compounds or
can be prepared by analogy with known methods.

The compounds of the present invention are therapeutically useful. The present
invention therefore provides a quinazoline derivative of the formula (Ia), as defined
above, or a pharmaceutically acceptable salt thereof, for use in treating the human or
animal body. Also provided is a pharmaceutical composition comprising a quinazoline
derivative of the formula (I2), as defined above, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier or diluent.

Said pharmaceutical composition typically contains up to 85 wit% of a
compound of the invention. More typically, it contains up to 50 wt% of a compound of

the invention. Preferred pharmaceutical compositions are sterile and pyrogen free.
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conpound of the invention. Mre typically, it contains

up to 50 wt % of a conpound of the invention. Preferred
Webarmeoeut i cal conpositions gre sterile and pRCDGBR006/003746

free. Further, the pharmaceutical conpositions provided

by the invention typically contain a conmpound of the

invention which is a substantially pure optical, .
Fuitherrtire phasmeoeptiedl venipasitiors protided gﬁ}ﬂ@ﬂ.ﬂﬁ&@‘f@m typigally contain a

i nvent i are actiye i : | V] Ld |.of ecti on.
coTRUSH BSBRENCHGNT PN T AeP BB el PE e ARl c of °a

qui NEzolH Agedisboly,ahé Yempdurideef frerinvdniof ag) actias adaihstreed

above, or a pharmaceutically acceptable salt thereof, .
flavivitidas inastiomcThe preet Invepten Bisestoremspvidesdhe Hsg ?éaaﬂli%zolme

ar _preventin avi Vid.i ' ' '
Pl PR Q0SB b b BRae MR PhpBte sal
th&¥6% ﬁpﬂliebxh&gfa@tlﬂe bF suedicaindaefor néeimttraating whprehentatgrod
conprises admnistering to said patient an effecfive
flayitifae pfecioyuiifazseyifed ermoiled U theting 2 par t gyifgring from or
sufi BB R Gl et EEAP PR ALl LSRR adpiiBcering Lo said
pakiefedm effactise athbuntiof b quinaasithepdesiviative oformtle (owpeunds
of the invention aréﬁ ctiye in treating or preventing
pharmegeaticallyrageentalesali 10k f1 avivirus infection or a
pest-twi fs HALek: i Sthl WihEMSarb AESRHiRRS lavivi
whi cﬂyéc%%ﬁ%lga%fggﬂt@?ovr\% ?ﬁég g:ﬁ():gnpounds of the ' a‘_,wmls
anidipestintiien The cbmgeuris\if tiee inivertiondiraretivsan treating or preventing a
cl assi cal, swi ne_fever .v'té{crs and b rder.(%j ease Virus.
hepyiIvEus FFcioRA HAVITHHBECHER ST AP IRAHEE P eat ed
W t hT%@al%%fR@M@ Asre@fonk Renid VRN tedatddreit R coelponds of the
fever“virus, dengue fever virus, Japanese encephalitis
invémntion incldde bavindroral diazrice piras,icldssiceli swise fevgpyiged and border
dihepacj virus infections that can be treated with the
E8ApBtittds of the invention include hepatitis C virus.
CO“PP%HQ& RS ifEE QRS twHidV Rt eQfbafidan i8S R Godlpolnds of the
active against hepatitis C Typically, said flavivirus
inventidnenelfide pellompleyen vimslergug Sever isug daproarrancephalitis virus

ar{dr}yc?{rg&rgenenré%ghatﬁ%s%ijrws.m stered in a variety of dosage

Typical hepacivirus infections that can be treated with the compounds of the

invention include hepatitis C virus.

Compounds of the present invention are especially active against hepatitis C.
Typically, said flavivirus is therefore hepatitis C virus.

The compounds of the invention may be administered in a variety of dosage
forms. Thus, they can be administered orally, for example as tablets, troches, lozenges,
aqueous or oily suspensions, dispersible powders or granules. The compounds of the
invention may also be administered parenterally, whether subcutaneously,
intravenously, intramuscularly, intrasternally, transdermally or by infusion techniques.
The compounds may also be administered as suppositories.

The compounds of the invention are typically formulated for administration with
a pharmaceutically acceptable carrier or diluent. For example, solid oral forms may
contain, together with the active compound, diluents, e.g. lactose, dextrose, saccharose,

cellulose, corn starch or potato starch; lubricants, e.g. silica, talc, stearic acid,
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forms. Thus, they can be admi nistered orally, for
exanpl e as tablets, troches, |ozenges, aqueous or oily
WG empenssnns, di spersible povﬁers or granul es.PdieB2006/003746
conmpounds of the invention nay al so be adm ni stered
parenteral 'y, whether subcutaneously, intravenously,
intranmuscul arly, intrasternally, transdermally or by
méagnbsiginoor dabedim istparese, andler plipibiilede g}mglsablgémg@gents e.g.

d
B S8 i O SRR B o B
pyWohHo& B'ﬂ@é@i‘ég@ciﬁg' a@g@hﬂsye ?Cs‘ﬁﬂ@ﬂi ,aiddigicerld, hRfinabds otisbdient starch

exanpl e; solid oral forns contai n, together
ngOﬂa’@e,taf@rmspmﬁém@mmﬁo dyrstuies; ISWéﬁF%efsaéWijg guch as lecithin,

pog)fsg bga% aﬂgﬁf,u&% osg%d.’ ér? Eéﬂé}reﬁsﬁon @g c&nﬁéa?lélg??cg[og?&'ﬂ%ﬁactwe

Icta

suB&hitbeBRERERI phatRicetadt farmuditpasasaech ﬁl@l‘nmeutlcal preparations may
pol yet hyl ene gl ycol s; bi ndi ng agents tg tarchef .
begnabifectyigdn k@@y@maﬁnern@[r ﬁggm@gﬁe} pi§ans of mixing, granu ating,

ta@aérgggx OB DA o) i 36ufle MBLaeY ! DY T o0 done:

tarch, alginic acid,
al gi ]Ilqtﬂsdlgiersi@ﬂb forosd adminigiayion hedyehe sgﬁfpe; @tmslsnong and
m Xt ures yestuffs; sweeteners; vvettl n such
sugReNsions Khe, SYTHBY 189 p@gglé\sas c[axg{ﬁr%” fQn § % § gﬁrase o1 saccharose

W@Sggc%ne Aot Moﬁﬁrﬁ/@@fwo' ogical l'y inactive

tances use I'n pharmaceutical formulations. Such
pharWMmMndmmﬁmr&tmqnsomay ab eamign (fbraextampdela nafural gum,
known, manner, for, exa

E’F negns _of
agg. apdiva dlamate; Reqtio, mety C§u5 th(nﬂ 41}1%&? O5RehRipyl
al&fh%? e‘fﬁ@ §us leﬁs%ﬂ & ﬁ@*hftf%‘ﬁﬁ ?drciﬂﬁarflﬁ?écu% ?1111 RGaNAL ﬁia%rtcbﬁiairp Rogether

be syr sions and suspensi ons. The syrups
wnmmmnm r:mmpslmﬂaa phammgceiftmally receplable cadohagoserilgrwater, olive

oil K PIPIE, Bleplr P GHOP A SHASATEE Ay Ge PR poumt of

llcﬁﬁﬁﬁl%%?drd‘c loraganpl e a natural gum agar, sodi um
al gi nate, pectin, nethylcellulose,

car bSodytietsiph ogédtiohos afusien pulyyeniaid assdagidrofor exsraple, sterile

WHE SIS ISHIY S getter s ol Sl SipisteER sythSsotutions
phar (B&8Hii G&dIrkie HE6RPIRBhEorCARY be lisedsinGonjahetidd With known
water, olive oil, ethyl oleate, glycols, e.g

armlrvlmllagﬁlﬁs gP;ﬁ(f@’red lenowvn antiendzal egents & his regastl @realmf@rorband
rﬂ'!a a{vgr?g %Inﬁ %en¥a 1ve§ e?erolf, \Which are known for the treatment of hepatitis C
(Clinical Microbiology Reviews, Jan. 2000, 67-82). The said medicament therefore
typically further comprises interferon or a derivative thereof and/or ribavirin or a
derivative thereof. Further, the present invention provides a pharmaceutical
composition comprising:
() a quinazoline derivative of the formula (Ia), as defined above, or a
pharmaceutically acceptable salt thereof;
(b) interferon or a derivative thereof and/or ribavirin or a derivative thereof; and
(© a pharmaceutically acceptable carrier or diluent.
Also provided is a product comprising:
(a) a quinazoline derivative of the formula (Ia), as defined above, or a

pharmaceutically acceptable salt thereof; and
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carrier, for exanple, sterile water or preferably they
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saline solutions. Conpounds 0f the present invention

may be used in conjunction with known anti-viral

agents. Preferred known anti-viral agents in this
(by egainttriaran drrt derivetivntharedf pndienaibaviyin ahy derevativa theyeod,

t hereof , whi ch e known for. .t:he_ t f

nepdet 1Pee. carirnedt drreranrisSgot R e of the bygmpg or
anfifal®Rly. The said nedi cament therefore typically

further conprises interferon or a derivative thereof,

and/4 prqfq‘:m%imqrﬁm degivative isdHGénteHePaof Preffriedaavirie
d E‘r esvent Virnve tion provides a pharmaceuti cal

G 3%531th gt E?’rpri sing: (a) a quinazoline derivative

of tANehcdkapeititaly(dffktiveameeitiofadompowed ofthe dnvention is

pharmaceutically acceptable salt _thereof;

f: (b
adPripistes 1 noHeRt doRpy fore 1t BERLBONBMIN o 198 IgRcr kg obpody

a _gder y . ) i .
SR B HPSERAL o iinct AR BVl i s
copaRBYUE bf the Rttt be treatlkd ahe typeandlseveeitylef ihealiscase aid the

the formula (la),.as defined a

a ve,, or a
frosanqyeadupriest |a%1m§8§t56510_&b FacrebD, Ghif dospee igiegye from 0.05 to
-ger r r
16 LB G Db g SR Rl 08 Rt it i sty
wéightuential use in the treatment of the human or ani mal

body. A preferred interferon derivati [ . .
peG The lllewimgxamnieilustraseithe BYRAORn THEY i 2P} Rwqver, limit the

inVe A RmiA .gﬂ}e}wa? M‘ﬁ'x‘isa&géﬂi', ¥ inpotlahee inversBRR Wkt 118 paicular
conpound of the invention is adm nistered to a _
aspait used in tha Bxppipbealsectigds idssigmeadmndyp touprogide entindi¢@®nrag anti-

vife actifoe e e i asest RElagle 9 et edhad: ke
nddbtitd\@s 3R ﬁ?ton%?aﬁﬁutdiﬁﬁﬁ% thbR€ork YBEdaBEhif weRY i ty of

tthe di sease and the frequenhcy and route of
adm nistration. Preferably, daily dosage |levels are
fromO0.05 to
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16 ng per kg of body weight, nore preferably, from

0.05 to 1.25 ng per kg of body weight. The foll ow ng
waeamodes2 i | | ustrate the invention. They do noPCT/GB2006/003746

however, limt the inventionin any way. In this

regard, it is inmportant to understand that the

particul ar assay used in the Exanples section is
EXAMRJES only to provide an indication of anti viral

activity. There are many assays avail able to determ ne

such activity, and a negative result in any one

par tAlg Wndderat®a ¥rd i8 N Fhif 1ay&@ dRmatography (TLC) was carried out on

determ native. EXAMPLES Al |l tenperatures are in C. Thin
Si168penoatsidrdantic piptesphigh ¢v2X8)indigstos Falygdmouhll SAVIR i spextyg were

oat I.c plat Wi, t h 254, 1 ndi cator (Pol ygram.
ObMQ:g@@%lﬁ%é e SRS e DoED

unl ess stated otherwi se. LC-MS CONDI TI ONS Sanpl es were

run on a Mcrovass ZMD, using el ectrospray with

LM COMebIONSosi ti ve - negative ion detection. Col um

0. S ifles EE T Sy e 2D hip BT T spltancons

poditile M ridgatig idn defettion.r eturn to 95:5 v/v H2Q CH3CN +
0.05% Form c Acid over 0.2 min and hold at 95:5 v/v

Colpmpciyest e HydosBP 20 7t Oie L, W8F 3 min. Detection :
58k. { E [ : i edi
Grptg? 208:5 19495 YR HEORMHC £ 0.00 Rolfhicila bt Oith U 5
midf, refuriias OdsSkyv &,8/CHEDN .+ A 0S¥ FobnenA cid@tr 6.8,min and hold at
7522-7526 _1H NVR %CDCI 3). g? 64 %I H s), 7.55 (IH dd,
9535 gV LY CEEN + 8.08% Korplic dcidioverdpmpm. 2° 66 (2H, br s)
= I g 43 ESInternedi ate 2:
D%&t@&%ﬁgéﬁ ir%gcl)iﬁbhenyl ) - N, N-di net hyl - f or mam di ne
Flow rate : 1.5 ml/min

—+
=

Intermediate 1: 2-amino-5-iodobenzonitrile

Prepared by the method of A.Rosowsky & H.Chen , J.Org.Chem. 2001,66, 7522-7526
"H NMR (CDCl) & 7.64 (1H, s), 7.55 (1H, dd, J 8.5, 2.5Hz), 6.53 (1H, d, J 8.5Hz), 4.66
(2H, br s)

LC-MS rt 2.42 m/z 243 ES-

Intermediate 2: N'-(2-Cyano-4-iodo-phenyl)-N,N-dimethyl-formamidine

A solution of 2-amino-5-iodobenzonitrile (50g, 0.2mol) in DMF-DMA ( 2.5eq, 68ml)
heated to 120° for 2h. The excess DMF-DMA was removed by concentration in vacuo
to leave the title compound as a viscous brown oil (61g, quant)

"H NMR (CDCls) § 7.79 (1H, d, J =1.9Hz), 7.65 (1H, dd, J 1.9, 8.5Hz), 7.57 (1H, s),
6.70 (1H, d, J 8.2Hz), 3.08 (6H, s)

LC-MS rt 2.1 M/z 300 ES+
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A solution of 2-ammp-5-iodobenzonitrile (50g, O0.2nol)

in DVF-DMVA ( 2.5eq, 68m ) heated to 120 for 2h. The
wemes278VF- DVA was renoved Ry concentrati on i PC/GB®6/003746

to leave the title conmpound as a vi scous brown oil

(6lg, quant) 1 NWVR (CDC13) d 7.79 (IH, d, J =1.9Hz),

7.65 (IH_dd, J 1.9, 8 5Hz), 7.57 (IH ..s), 6.70 (IH,
Infsimedtate B §-Aminogs-Ubho:5ch AT Esb iggabosign-231)-
begﬁﬂﬂmlgrnedi ate 3:

-5-(4,4,5,5-tetranethyl -[1, 3, 2] di oxaborol an- 2-y
A Iln)xtmtaaajsznh(D]b(rdppB (A36g)X potessioh aPetatel (AQ2d)eh hnd Bis@hugcplato)boron

DB DR P ot B LS B T DAL, s0eg

forl 44 %Q%le%& Shidtufe 80 p Ao BHednOy 20O 0HOY anﬂlfCHﬁl (400ml).

cool ed m xture was part|t| oned bet ween wat €r
The aduethia @llaima}rﬁl)‘ther'ma‘a@tqd,l @@Mﬁif@s éZMIQQmﬂ)mﬂrthw combmed
extracted,with % %ﬁ %l‘ and. 1 he conhi ng%
OTEPY: aéesp‘?%e&ﬁdcﬁo?%e& 24 8?\%@:‘1 pe fesifiue fvas PG Cd By e

chfo@@dt&gf@pm Bilich fgble(do %mﬁawymﬁﬂ GO 3DNY 1Bl RelatCi p@&bl as

(9 retrieve) Ww 0-30%ethyl acetate in petrol as
eluent,u centration of fracticms cottaming:prognel andtitarationgvigh Hutiher petrol

L.t t th.f the d d
oo AR s B B S PE O S5 e iontr
'HAVRIEDAY.S B37 (1 &h 5 7(’22@@1 dJJ§ 23(3:)67 @}i cﬁh*slzz}fb) 457 (2H, br
8.2HzZ), 4.57 (2 .
5), 1, 4GRH, sn4 ES+ Interrredl ate 4 . 3- cyano 4 (N N

~di nethyl far 1, di nyl ) -phenyl boronic acid To a
LehR AR 2B red  at e 2 (10.9g, 36.4mml) in THE (
250m ) was added triisoprpyl borate ( 2eq, 16.8m ) and

the m xture cooled to -70. Butyl lithium( 3eq, 69ni
of 1.6Min hexanes) was added dropw se and the

| k d.f h
ndggRiplabd: SHnd TP s Ba A Bheabetopt fpia
ToW RN Fdflietrh@iate (200 EHC6.4mhhR])Th XHE €256 5]) Rak bhiddd Y

concentrated to renmove THF and reduce the aqueous

trilgeprpifebaania (26 1oetol endthesnixtureicgoled ted %;Butyl lithiap 63¢eq,
69%8? ?%M\H Itfexgin%s U&)éls added dropwise and the resulting dark yellow solution

stirred for a further 2h at -70°. Allowed to warm to rt then quenched by the gradual
addition of 2M HC]. The mixture was partially concentrated to remove THF and reduce
the aqueous volume and the resulting solid isolated by filtration, washed with diethyl
ether to remove butyl impurities and dried to give the title compound as an off-white
solid (7.62g, 96%)

'H NMR & 8.66 (1H, s), 8.23 (1H, s), 8.11 (1H, d, J 8.2), 7.62 (1H, d, J 8.2Hz), 3.31
(6H, d)

LC-MS rt 0.55 m/z 218 ES+

Intermediate 5: N'-[2-Cyano-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
phenyl]-N,N-dimethyl-formamidine
A suspension of intermediate 3 (750mg) in DMF-DMA (1ml) was heated to 100 ° under

N, for 30mins then cooled to rt. The solvent was removed in vacuo and the residue
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ether to renove butyl inpurities and dried to give the
title conpound as an off-white solid (7.62g, 96% 1H

wWORMR7648866 (I H, s), 8.23 (IHs5 s), 8.11 (IH d,PO1r/8B2)05/003746
7.62 (IH5 d, J 8.2Hz), 3.31 (6H, d) LCGMSrt 0.55 niz
218 ES+ Internedi ate

5:
oot by SYBRE Aide et K3aT e DR Fhvhassvets s b et Phsm zeve
thé&fitlé éﬁrﬁﬁd’[ﬁ@a@ta%léir 6115@11&:) criySealbivEd %aﬁd{ﬂ% )(91/5%§g h@@@@d

to 100 " under N2 for 30m nS then cooled To rt.

"HEGDEEN 7. W4 Fs rrpad (HrI Gl Hand 62 ety ﬁsf aaéﬁﬂrd fJ| 7/e6in) 3.1
59) with 10% et hyl acetate

(ﬁ% )TS%)E@S )Uggf(pf?hlg gave the title conpound as a

L@M\&&lﬁzwzlmmmtmse{ ystal |i sed on standing (915ng, 100%

1H( cDd 3) 798_&LH53) 7.817 (IH d, J 8.2Hz), 7.62
Intqrmeé}ate é 443-(4-Ipdptphenaxydprypyl-morphpling) 5 3. 07 (3H,

A fi‘)l)ftm]e oL i()aéﬁ%en% (1'0% A@nﬁ&)l)%{ W(ﬁoégerec% % 5eq) and 1-bromo-3-

er medi

chibréBofahel( 66649 Wemb)yﬂ wmmobnﬂwabmaltéaeatéeﬂwfow ng. of
4-i odophenol CE 45mol ) CO3 (powdered, 4.5eq) and
Conegptest and S@hl 6ic8 i é@a@]@p&wed@w to 1A Palé il K4l A portion of

SO A 2 SO0 oo OBt

Ox( do@@)lg, the p@iwémtwasoémbh&(isznmabuc( ag) thanekiduerfal@idnee between

64m ) DVA _( 20r heated to 90 for 72h.
Eté%%&la@?mﬁ@n u@m@te«é@“?éwﬁ ?ﬂee.oaga%a%n@sg%@s tried and

coﬁ&ﬁﬁ%g;@;g%@ tgu_?p%rﬁ %qu% Iétl oom ) and sodi um

car bona org phase was dried and
'H(GRERN T 153t(2H, 4,0 @A5i2), 6.69URH: &ak 8. SHk) digi(eH, {,3.623Hk), 3.7 (4H,

H 53 (2H5 d, J 9.5Hz) 5 6.66 (2H5 d, J
%%é%ééh%ﬁ m (J 6. 3Hz) , 3.7%4H5 m, 2.46 (6h,

LaMvsLi 954 RS- LC-MB rt 2.02 M+ 348 Internediate 7
4- Br ono- | , 2- di et hoxy- benzene

Intermediate 7: 4-Bromo-1,2-diethoxy-benzene

To a well stirred mixture of diethoxybenzene (500mg) and ammonium bromide (323mg,
1.1eq) in acetonitrile ( 20mI) was added oxone ( 2.03g, 1.1eq). This suspension was
stirred at 1t for 4h then the suspension filtered and the filirate concentrated to give the
title compound (723mg,>90%). Used without further-purification.

'H(CDCL) 6.98 (2H, m), 6.73 (1H, d, J 8.85Hz), 4.05 (4H, m), 1.44 (6H, m)

LC-MS rt 2.48 m/z 279 ES+

Intermediate 8: 5-Bromo-2-methoxy-phenol

By the method of Meyers and Snyder, J.Org.Chem (1993), 58, 42 , 5-amino-2-
methoxyphenol (1g) was suspended in sulfuric acid / MeOH./ water (6m1/3ml/10ml)
and cooled to 0°. A solution of sodium nitrite ( 550mg) in water (4.2ml) added dropwise
over 15min, left to stir for 1h at 0° then treated with cuprous bromide ( 583mg) in water
(10ml) containing HBr (48%, 2ml) over 15min. After warming to t for 1h, the mixture
was refluxed for 3h and then cooled and extracted with diethyl ether, The combined

extracts were dried and concentrated to a dark oil which was purified by column



10

15

20

25

30

To a well stirred m xture of diethoxybenzene (500ng)

and amoni um brom de (323ng, 1.1 eq) in acetonitrile (
wQeurp42mes added oxone ( 2.03g, 1.1leq). This SRCSPEB3106/03746

was stirred at rt for 4h then the suspension filtered

and the filtrate concentrated to give the title

723nyg, >90
Chq%%%p%f?p Eﬁfi ¥ij %lf P &r{q of ftm @FO a@@uews gitje, the desired

co&b&'mcﬁ? a]cégg%ﬁgé Ing AP 4H5mM), 1.44 (6Hom) LG M5 rt

errredl ate 8 :
HGS]BEI:WOB-(hH; ddxysidhensb (B, ddd 2npt&iidz)o6. 7VEVEr & JahiHz),

e Chem (1993), 58, 42 , 5-anino-2-
5633%{%0 %‘égﬁ {1g) was suspended in sulfuric acid /
de@@m.mrzoﬁe&rwgsuom) and cooled to 0. A

solution of sodiumnitrite ( 550ngy) in water (4.2m)

Intzuohediade %mwsemvhl-biﬁhﬁﬂuoﬂomathQxy-bmiz:ené or lhat 0

thentre r rom.de 58 . .0 wat.er
T Ot A G i OF 507, TN EOCREFe LB U R nsed to
prepafdhitembdatet7 drQhtetiedihte®. Th bdfthoaser 8 o iRee lfnefhoab 1,2-
and then cool ed and extracted with di ethyl ether.

biscisifiypresesteoryrbapzeneneray bemirepdredhhly dbyletion pﬁc%@bllobwath

i orate P by b S R R P BB o
flugshy @@htﬁl@mummﬁ te%raﬂhe@boﬁuté ol B urcdGFudHIERNE 3)
7.06 (IH, J 2.5Hz 6.96 (IH dd, J 2.5, 8.2Hz),

In%rmzd(altq—fl() d"B!IOlSOQI& ls-«efhsrqmethogy-bsname( 3H5 s) LC- M5

T a8 G S RO s i

diftpgacthoxy-plenylaning GibstiibddRa 0 PBEEM.Sciyay, e oy emo oflbpy
simlar nethods used to prepare i nternediate 7
anglogs i dptsreedgate o { 2ris-diflupseaethaxy-p @wzemeeélf prepared by

Hcgﬁelgg? gaca%b&g dﬁmﬁaglc%tfﬁ!: o? m{ﬁfétﬁﬁﬁlol%@ﬁlﬁ&%’acé@% ugﬁer base

catdiybisonodi fI uor onet hane foll owed by conversion of the
remai ni ng bronosubstituents to fluoro by treatnent
with silver tetrafluoroborate or other source of

Infel R4 I { :
e SR S e
This known compound (Tercio J. et al Synthe51s 1987, 149-153) may be prepared by

the alkylation of intermediate 8 with ethyl iodide under base catalysis eg NaH, DMF.

Intermediate 12: 4-Bromo-1-ethoxy-2-methoxy-benzene

This known compound (Traverso G, Gazz. Chim.Ital, 1960, 778-791) may be prepared
by the alkylation of 4-bromoguiiacol with ethyl iodide under base catalysis eg NaH,
DMF.

Example 1: {6-[4-(2-Morpholin-4-yl-ethoxy)-phenyl}-quinazolin-4-yl}-(4-
morpholin-4-yl-phenyl)-amine

Step 1: 4-Amino-4'-(2-morpholin-4-yl-ethoxy)-biphenyl-3-carbonitrile

A mixture of intermediate 1 ( 0.5g) 4-hydroxyphenylboronic acid (565mg) and tetrakis
(triphenylphosphine) palladium (0) (290mg) in DME / 2M aqueous sodium carbonate
(2:1, 15ml) was heated at reflux for 2hr. The cooled mixture was diluted with ethyl
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Thi s conmpound may be prepared anal ogously to
internmediate 8 from 3, 4-Bi sdi fl uor onet hoxy-

Web@npiast ne (described in J.Jpharm Sci, 78, 7,PAPB8B2006/003746

585) or by analogy with internmediate 7 from
1, 2- bi s-di fl uoronet hoxy- benzene, itself prepared by
aI kyl ati on / decarboxyl ati gn of catechol, with eth

aceqatecﬁnémsh@rbwahcfw%ar @IYEYE Pagrad Be SEgaRICage was Sried (MgSOq)

t
o R O st e e s ey RS P o
CI:’[;f(Qz ASAparreyvde mbqﬂmgem‘ocﬂl;ct tdighty kgmammdomth
cifetediate 8w bkl odidg under base eatalysis
AL e o b a0 oS o TR
acptoa@ 20mal) byreflne oabrh;ghat’ﬁmrcool‘eddrezmtmnwgas |p|a15trtrmtned\beﬂween CH.Cl,

% T\Xkyérogfﬂggc %&%?aq)b’?ﬁe acl ﬁgs){asvlfgs s% ara ed basitied alrzlﬁ e)qg'!aceted
Wllﬁfgl%lg?(zkﬂb e 61‘%314&6 WasKdshPer¥ boRamilel 16 %‘]_V@ Wil cdtapound

nmor'phol i n phenyl ) -am ne Step
as¢b£an@914d€3(42mg)rphol i n-4-yl - et hoxy) - bi phenyl - 3- car bon

A re of intermediate 1 ( 0.59)
L(;f% %Q?g(lﬁzé(hgf’borom c acid (565ng) and tetrakis
TH MR ey 5 Q) 2Hahlﬁ9|wﬁk Blos5((229 )8'2%}1%/%78 e,
aqueous sogil}gfr@::]ar bonafe : )g (vva;wheat ed at @ ).
4.24€ 2Hxbrf 9 H. 1202H, THeo. )| éﬂz r@fHI m, e’z &%@Hj inh) 268 (hHf )
et hyl acet ate and washed with further aqueous base. The
organi ¢ phase was dried (MySO4) and reduced onto

Stﬁg?kgﬁgﬁ dgﬁg§ﬂn-qt§l%ﬁ$ﬁgf[ﬁﬁh¥quﬂlﬂaﬂﬂ%q -¢13L@-BoPpholin-4-

ds eluant ga he coupling
yl-mh@dmt){a,mmlel ght | y contam nated with tri phenyl phosphl ne

A Qb B S v b Bl e B oot
(3BGhaSHI NVIFCBI Qlﬁl)(v@a%mﬁed'aﬂre‘iﬁﬁtfgﬁﬁl (T%Q%Meétmlxture was

refl'ux overni ght The cool ed reaction was partitioned

copeanfixatad iCMaQIargiibe zamgmy dil@ogiponua@etmocﬂ (3m)). antHzeadest with 4-
B R R0 TR e PR P AR Wb AL R 2 b tiggrea o

cobDarfil BiRifiddaviti IMQ\I&@HIB@MQ being extracted mto CH,Cl, and dried
(MgS0.). Concentration in vacuo onto silica gel followed by chromatography with
CH,Cl; / ethanol / ammonia (200:8:1 ) gave a solid which on trituration with diethyl
ether and filtration, gave the title compound (214mg)

"H NMR 8 9.8 (1H, s), 8.75 (1H, s), 8.49 (1H, s), 8.12 (1H, d, ] 8.85Hz), 7.82 (3H, m),
7.64 (2H, d, J 8.2Hz), 7.14 (2H, d, J 8.2Hz), 7.02 (2H, d, J 8.2Hz), 4.17 (2H, t, ] 6.3HzZ)
, 3.75 (4H, m), 3.6 (4H, m), 3.11 (3H, m), 2.7 (2H, m)

LC-MS rt 3.03 M+ 512

Example 2: (4-Morpholin-4-yl-phenyl)-{6-[4-(3-morpholin-4-yl-propoxy)-phenyl]-
quinazolin-4-yl}-amine

Step 1: A mixture of intermediate 3 (367mg) and intermediate 6 (350mg) with
tetrakis(triphenylphosphine)palladium (0) (10%, 116mg) in DME : 1M NaCOs aq.(2:1,
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as a brown solid (342ng) LGMs rt 2.15 Mt 324 1 NVR d
7.55 (2H, m ,7.38 (2H, d, J 8.21Hz), 6.95 ( 2H, d J

w@2®1i)782 6. 78 (1H, m, 4.24416 2H, br s) 4. 14 $CFGBR006D03746
6 3Hz), 3.72 (4H, m, 2.82 (2H, n), 2.59 (4H M Step

e IO R AL A e
Hﬁ?ﬂl@esdse lﬁ’é1 DMg,laﬁDN&hXée \%S‘Wé‘s‘ﬁlzd RiReny amr (ﬁ'ﬁﬁk?)%ﬁ)re

was heated at refl ux
befrxgrabbdsrbecT hﬂocsdudag&l md@mfead\fﬂalssmi)du‘emlatcgt@diylmﬂvﬁﬂbﬁlz/EtOH/
i.n.acetic a

d k
N b A B S e BaplRd AREhe e 8 Ripvm oG ApoRElLC-Ms
2.0Bs/Arent ?ﬁlst\ﬁasrcﬁsfsb%dﬁﬁ’ DI\@IELDMN(SEM Aattalea 16 9900 RRdh.

basified with bef or e belng%extracte into

Coolictoncgnigated a@@tk(ewg@m purifed daribactiromaiography v S mtith

RGBT o G0 810 ST SR T3t Tl i it soiates

ontstaridiH; ga(]QEBXﬂgVM% ofléred fihs) ﬂdﬂMS AN®3fhizt 308t l’IQﬁ‘s eﬂ@ycﬁld
the title corrpound (214mg) 1HNVR d 9.8

(213reR) wys tregtefionith mm@pholalomlmp P 7mag) in Azpés @r)ﬂ) apd azated to

12%35!'5 Z(lr{)zﬁfter conjgxérdiﬁ?) the Amfﬁu‘? %g's 7%&' tlslg%ﬁ%gﬂeen Dgl\%
aqﬁédoﬂlié %N%u%l%rgag@”@nd tBe doatii3igPAdes ddied ah@ E&iBentréted/® 4 Solid

wigiah ey mam‘ﬂﬂwwﬁwé ey L 2 la Retrohisr gie tyriliration, ghale
] | 4-yl St 1. A t
co e S s a7y and § ntermedi are 6 (350MG)

Lo
Hﬂlé/m ? 9}'726(&}18&);‘ Bl Wafqemé&gm 98 rom rb9)8[31&| rgmi d\l;\g’g 6%%% g@%@{o m)

7 GOOFON, 1 BRRIE R 2iAf d SAEH)c080 G &TIAASR)vd 0 (SLny), 3.76

t\h [ h
R o G b RS, 2 B a8 QR B3 g Caboor bed
LOM9rtdi96 84 Al E@nd purified by SPE chromat ogr aphy
wth CH2C 2/ EtOH NH3 (200:8:1) as eluant to give the

coupled aniline as a brown oil (~400ngy) LC M5 rt

Example 3: Preparation of [6-(3,4-Dimethoxy-phenyl)-quinazolin-4-yI}-(4-
morpholin-4-yl-phenyl)-amine

Step 1: 4-Amino-3',4'-dimethoxy-biphenyl-3-carbonitrile

A mixture of 3,4-dimethoxyboronic acid (956mg, 2eq), intermediate 1 ( 640mg, leq),
tetrakis (triphenylphosphine) palladium (0) (10%, 303mg) in DME / 2M aq sodium
carbonate ( 2:1, 21ml) was heated to 80° for 16h.

The cooled reaction mixture was diluted with ethyl acetate and washed with further aq
sodium carbonate then water. The dried organic phase was concentrated to a dark red
gum which was dissolved in CH,Cl, and loaded onto a SPE cartridge ( Si, 20g) and
eluted with CH,Cl,. The major fractions containing product were combined and
concentrated to a semi-solid which was triturated with diethyl ether and the desired
compound isolated by filtration as a light brown solid (296mg, 44%))
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2.03 mz 334. This was dissolved in DM-DVA (3m) and
heated to 120 for 2h. Cool ed, concentrated and the

wo e®rduwsspuri fied by SPE chrq@at ography on Si BET/EB2006/003746
CH2Cl 2/ EtOH NH3 (300:8:1 to 200:8:1 ) as eluant. This
gave a pale gumthat solidified on standing (213nyg,
63%over 2 steps) LGMS rt 1.83 mz 393. This pale

LHs & %ﬂ@ﬁg‘?nﬁ)\lﬁi@r‘f*ﬁdeat ed WI t h 4- mor phol i noani | i ne

AR PRI THE Dot L AR AL A T RS Btpufl

(1HNd), 8TEQHS b3 @m(m,rg)omag egfa,n;) the organi c phases
dried and concentrated to a solid which was triturated

Stop 2hNGi(ECypnodl A edimethppbiphepxl-#-yl)-NeN-gimethylformamidine

Rttt PR .
hedtea j@ gﬁ%’ l_fén? 1. 82.(%5& ((Ejglljsd&gﬁa%{]o@l&iﬂggﬂ; ;Mhs dilBtdd with/diethyl &hkr then
pegob@d( t@p@mdmgp@gu%tz;ippla@ by 41 %’qat(cgqo giye, agergcgyw}_p ght brown

LCMs rt 1.96 nmlz 524 ESExanpl e
sofid B0 5710 o

‘HI@MB(EMBommwmm@ M) Hyi,Jaz oHEY) 749y(L H; (4] 8.2, 1.9Hz), 7.2
nmor phol i n-4-yl - phen

%2- amme Step 1:
(31111, B %82 §HL4L, J @r%ﬁ)h% $( éﬁpﬁbeﬁi% (3Hegy BORI(BH; 98- Y BH, 5)

nmet hoxyboroni c acid (956ng, 2eq),
éé?{njé%f’ltg(z%db‘é’é (" 640ny, leq), tetrakis

Stélb Bt Fﬂ“@#mhﬂﬂﬂﬁmﬂﬁenpbldlﬁﬂm@?l]((3W0rlﬂﬂﬁlﬁ94-yl-ph€ﬂ%

2M aq sodi um carbonate ( 2:1, m) was heated to 80
amlé‘le 16h. The cool ed reacti on mxture vvas diluted with

I f
THe J?%lhlrl{%ggf ?%g%%a%%dé\?%l%ﬁhdﬁéfo EIHE gﬂgﬁﬂﬂbwn solid ex
Lmoamarﬂ&%&)eﬂ ataicancttf &k SmE)ow gra tneniad (xh 12/@3§01d1hs Sk \eodled eaction
cH2d 2 ad PE cartridge (_Si ) .an
migEYE S P %lﬁe%qﬁgqﬁoﬁﬁ gzﬁéj%o%“df EEPbe Y@Hﬂ‘f"asioﬁgg Fglate by
ﬁl%_ Shd WRdd8n $a8Ry. ned and concentrated to a sem-solid
I C

was triturated with diethyl ether and the
Thie gavedte tiepaupehndsslagtelidwisplid (1 30nag, i80%)as a | i ght

U SIS 6 PR S 8 E5) E48 i 9% 1 QU5 778
(1H, d, 78.2 Hz), 7.64 (2H, d, J 8.8Hz ), 7.42 (2H, m), 7.12 (1H, d, J 8.8Hz ), 7.0 (2H, 4,
19.5Hz), 3.90 (3H, 5), 3.83 (3H, s), 3.76 (4H, m), 3.1 (4H, m)

LC-MS 1t 2.47 m/z 443

Example 4: Preparation of 6-(3,4-Diethoxy-phenyl)-quinazolin-4-yl]-(4-morpholin-
4-yl-phenyl)-amine

A mixtare of intermediate 7 (200mg) and intermediate 5 (490mg) were combined with
terakis(triphenylphosphine) palladium (0) (95mg0 in DME (3ml) and sodium carbonate
(1ml) and heated to 100° overnight. The cooled mixture was diluted with water and
extracted into CH,Cl; . The organic phases were combined, concentrated and partially
purified by column chromatography with CH,Cl/EtOH/ NH3 (200:8:1) to give material
(290mg) that was heated in acetic acid (3ml) with 4-morpholinoaniline (230mg) at
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1H (DMSO) 57.77 (IH, s), 7.71 (IH, d), 7.2 (IH5 s),
7.17 (IH5 d), 7.03 (IH, d), 6.91 (IH5 d). 6.17
W@ 2043/04278) , 3.89 (3H5 s), 3.88 (3H5 s) Step 2:PCT/GB2006/003746
-(3-Cyano-3
, 4' - di met hoxy- bi phenyl - 4-yl)-N, N-di net hyl - f or mam dne

[ |
e 0RE B eonBane e e bien Po o Bt Y NEOBhert e
reﬁ@tﬂ{geﬂe&ﬁﬁ% b QtatBd ’M Bt 108 Indl infah @y ith bt 'aﬁ& Hiélthﬁ LHRE, dried

then petrol and the am di ne product isol ated
ther Waahad moth atoylgicetete anfl pet ethenandge-daiefl itqypive blnmwﬁ @uhpagind as a

313 7 NVR (DVBO) d 7.99 (IH, s) 7.91 (IH 5d,
yeé"‘_’fséﬂé)(%iﬁg/ébk(m 5(dd )J 8.2, 1. §9H2)58)7 2 (3H5(3n)
\ ). . 14 ,

3.08 31{&]}55@3;)8 9;7(831%%872&1%551\%@9% S)é%lrgg(zl @%gg] 8)585}12)’ 778

(1t & B85HZ), 7.64 (21, d, J 8.85Hz), 7.42 (2H, m), 7.11 (1H d T 8.2Hz), 6.99 (2H,

4 I EPede  B R T kW BEE e, Ik S o

LAMARMY inogni ko e (1 eq, 65ng, |ight brovvn solid ex
Lancaster 98%) in acetic acid ( 0.5m) were heated to

Exphple 6¢ Preéparatien ob {(-BdFhwaed-@rmot pholite 4 ywhsthivxy)-pheuyyl]-
it h..Na a apd t eresltln yel | ow solid
QWW%%%ORPS%%@'%%?@@PE%#'QFRP &ly vacuo. This gave

the title conmpound as a yell ow soI id (130ng5 80% 1H
NI\/R(DI\/SO)d978(1IH55 872_&““—!55) 8.48 (IH 5
A gyixtug afgniermedias 1100 gk #-hyrrag-3-fMomphenyl omniy acsd (128mg)

and 3t R Senytethahibebyudaiiip, OPQRle ARG f9 Pa
soél)lm GuléhatedtimIMverehedted 465 807)fot-Sh. Mhedooedixfird whé alluted

npl e 4: Preparation of

Wl@l ?thyhtas@jaéq aehyashpdryth)waiernhhePraanis-nppse Vas dindp henogntrated

s BP0 by e T IBARL b o ST e

dehﬂdelkplse{dyl cqhpsutdnoaphi0)S ped. Lo di/n a1 85-)(WIEeE @ak Bissolved
in Eggtzorge (2ml) z?r?ddtresa?gdl vld1rtrl]1 gl?l%?o%?hyhnorphohne hydrochloride (63mg) and
potassium carbonate (128mg) and heated to reflux for 16h. After concentration, the
residue was taken up in CH,Cl; and washed with water. The organic phase was dried
and concentrated to a brown solid (79mg) which was partially purified by
chromatography on silica gel with CH,Cl,/EtOH/ NH; (300:8:1) to give material (69mg,
LC-MS rt 1.95 m/z 342 ES+) which was heated in DMF-DMA (1ml) for 2h at 80° .
The solvent was removed in vacuo and the residue (74mg, LC-MS rt 1.85 m/z 397 ES+)
heated with 4-morpholinoaniline (68mg) in acetic acid (1ml) at 80° for 4h. The cooled
mixture was diluted with water and basified with 2M NaOH before being extracted with
ethyl acetate . The combined organics were dried and concentrated to a dark solid that
was purified by chromatography on silica with CH,Cl/EtOH/ NH3 (300:8:1 to 100:8:1)
as eluant. This gave the title compound (31.5mg, 31%)

'H NMR (DMSO) & 9.79 (1H, s), 8.76 (1H, s), 8.15 (1H, d, J 8.5Hz), 7.8 (2H, m), 7.66
(3H, m), 7.35 (1H, t, J 8.85Hz), 6.99 (2H, d, J 8.85Hz), 4.25 (2H, t, ] 5.7Hz), 3.76 (4H,
m), 3.59 (4H, m), 3.11 (4H, m), 2.75 (2H, t, J 5.69Hz)

LC-MS 1t 2.01 m/z 530 ES+
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(I'm) and heated to 100 overni ght. The cool ed m xture

was diluted with water and extracted into CH A2 . The
woe@aniosphases were conbi neg; concentrated anBCT/GB2006/003746

partially purified by colum chronmat ography with

CH2CA 2/ EtOH NH3 (200:8:1) to give material (290ng)

that was heated in acetic acid (3m) wth

4- mor phol i noani |l i ne (230ng) at 80over 4h. The m xture

;291?@'11 ;;hﬁﬁin'f-&-ﬂ%ﬁ wibh dYfelih %ol §151]-
Ere JPF.%@Q%P&%. a gﬁliorol at edslbg fi}lh?rati onland niei
pheaslhed with water and diethyl ether, dried then washed

i.th ethyl t d th sdried t [
A Bt earhua o Qe plarPotileot 1o mR 87 70ng .
. ] I .
T
carbosate (2l wisre he@ed §1B08 far. 16h. Theroalyd mipxtue wasklilited with water

L 2Hz 6. ' J 8,85Hz 4.13. (4 .06 ‘s
and e Wi L Tk paaticqlef s et fonPprsstigfip gtca o
give! dft&hrda A0RrBhy withr CRATIFEIOH/ NH; (600:8:1 to 300:8:1) as eluant, a

q{ 6- [ 3- Fl uor o- 4- &_2- nmor phol i n- 4- \I:I - et hoxy) - phenyl | - )
sligltisniangoire pasuple pF fhe(agmidined b LE-YiS 1 htyn/z296iHSe) avhich was

S (SR Y 0 50 o
cobD%iEg, alkd miithiephaiiupidosh vae) bakified ividtd EN)NA@H @8d ektfacted into

%3n1) and ag 2M sodi um carbonate (I m ) were heated
CHa6il.. dbefosgansrphasp wag d6pd andheoncenteatodentg silige ggl. Riotification by

coff el iy B RSty BRREAL A 0B VB lse A0l OBl SmBOARE
(oemgyowed fghapputifidtty (et GP2/0oie INEitle30RipBudd. to give
Lhe desired bi ghegi/l conmpound (70 LCMS rt 2.29 mz
F2SVIREYISG iBchS Sl ,éb,é?silb Wb drih at 1Hmé)>§élﬁl()15aﬁ)d8~11 (1H, d),
AR A G5 e SR T e Y Qe G oy 392

(4Hemb, 1T i, Wh. After concentration, the residue was
t aken ' C 2 and washed with water. The organic

up_ in
LGesd M 428E3hd concentrated to a brown solid
(79mg) which was partially purified by chromatography

on silica gel with CH2A 2/ EtOH NH3 (300:8:1) to give
Examipie 7a[6-(354Bs-triftn dffonidth dxyph ¢ yl)-gdi aksiin-4Wi)-Cmoagh olin-4-
heated Iin DMV-DMA (Inml) for 2h at 80 .
yl-phenyl)-amine
This compound may be prepared by the method of Example 4 using Intermediate 9 and

intermediate 5.

Example 8: [6-(3,4-Bis-difluoromethoxy-phenyl)-quinazolin-4-yl]-(4-morpholin-4-
yl-phenyl)-amine.

This compound may be prepared by the method of Example 4 using Intermediate 10 and
intermediate 5.

Example 9: {6-[4-Methoxy-3-(2-morpholin-4-yl-ethoxy)-phenyl]-quinazolin-4-yl}-
(4-morpholin-4-yl-phenyl)-amine

Example 6 (100mg), chloroethylmorpholine hydrochloride (48mg) and potassium
carbonate (95mg) in DMF (2ml) were heated to 100° for 16h. Cooled, filtered and the
filter cake washed through with CH,Cl,. The filirate was washed with water, dried and
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The sol vent was renoved in vacuo and the residue
(74mg, LGMs rt 1.85 nmfz 397 ES+) heated with

wa2wo02182 | noani | ine (68ng) iy acetic acid (| nMPQT/GB2®@6/003746
for 4h. The cooled m xture was diluted with water and
basified with 2M NaOH before being extracted with

ethyl acetate . The conbi neg'1 or i CS re drie pg
copefiigd it Liepbefordtn s AT LY PSR %@?W‘i%&ﬁ VAL

CAFGEPANMPE 1o o SERELGH p

furthempauifidd (b$ br&nEPLIL &) giteaNVRIEONBO)(5Eng) thet ¢n ttusjion with
8.76 (IH, 8.15 (1 H 5d 5Hz), 7.8 (2H5 ), 7.66

eﬂ{l}éﬁcet%‘ﬁﬁeﬁ%dstheFlhegglfﬂpoﬂn‘%(%@z)5 %s 99 (2H5d5Jm)8 85Hz)

%ﬁ?(}%ﬁﬁ%&:aggf}gﬂggﬁgz J1¥Bs )gé '1'2{ s)38§8 ((fﬁ% 18912Hz)27 78

(1336 E&sma);rmae (BH, d, J 8.85Hz), 745 (2H m), 7. 12 (1H, d, J 8.2Hz), 6.99 (2H,

d J@ St T AL P LE 0%, 9B 7
rng),internediate 5 (659ng) and

@ tét aki s(tri phenyl phosphi ne) pal | adium (0) (170nmg) in
LOMES ¢t 591 /afuk BS+2M sodi um carbonate (Im) were

eLane ) R R S b0

4548 be&hvANdmEpcentrated onto silica to give,
(%t'?ﬁ‘d'ﬁ ga ogryg)ghy wth CH2C 2/ EtOH NH3 (600:8:1 to

4-Bndgudipcely7 g) avdindhloraethyingirphglinierhydrashiaidel (.06 ) inragetone

TRl rohe i Ao T 47 it ety 185 A ger

filtrAfiba, RS fiftftd Whs BhcefFatSPOMth @ﬂxcatgepaﬂ@ @ tYadlumn
diluted wWith water, basified with H and

cheamatagraphly Withpetrpbiol 20% P! aretpin tmpqﬂmég%elm telgivedhe alrylated

pfRG Aap SGPEhy Bain el Fiaerisd Uiboinfifineay (G2 Ry
te@mquﬁﬁﬁleﬁw@ﬁégpain&&@ﬁam\@» (36srhd)an DMEi(flioad) A & BV sodium

HPLC to give the title conpound. 1H NWR ( Dl\/IS‘%1 d 9.88
caghagates(Pmlowerehepted fpr &)° folGe The ppixtiye was didute w1th§yater and

ex%a%te% litg }é(l-fzplz Z{}mg %96’%%6&1 %)ﬁgamgc) g)&@(:é We:gglbngc?,c%% %}?ﬁ%&gﬁn‘co
sifida and. plifified bly chomatography with CH,Cl,/EtOH/ NHj (600:8:1 to 200:8:1) as
eluant. This gave the desired coupled product in a single fraction (900mg, 61%). A

portion of this material (100mg) was treated with 4-morpholinoaniline (68mg) in acetic
acid (1ml) at 80° for 3h. On cooling, the mixture was diluted with water, basified with
2M NaOH and extracted into CH,Cl,. The organic phase was dried and concentrated
onto silica gel. Purification by column chromatography gave the title compound (20mg)
'H NMR (DMSO0) § 9.78 (1H, s), 8.72 (1H, s), 8.48 (1H, s), 8.16 (1H, d, J 8.85Hz), 7.78
(1H, d, J8.85Hz)m, 7.64 (2H, d, J8.85Hz), 7.43 (2H, m), 7.14 (1H, d, J 8.85Hz), 7.0
92H, d, J 8.85Hz), 4.14 (2H, m), 3.9 (3H, s), 3.76 (4H, m), 3.59 (4H, m), 3.1 (4H, m),
2.72 (2H, m)

LC-MS rt 1.91 m/z 542 ES+



10

15

20

25

30

LC-M5 rt 2.16 mz 429 ES+ Exanple 7:
[6-(3,4-Bis-trifluoronethoxy-phenyl)-quinazoliii-4-yl]

WO ¢abape7ghol iii-4- yl-phenyl hman ne Thi s conmpoRCGBNNG6/003746
be prepared by the nmethod of Exanple 4 usi ng
Intermediate 9 and internediate 5. Exanple 8 :

[ 6-(3, 4-Bis-difluoronethoxy-phenyl)-qui nazol m4-yl]-(4

Examlphbi {6nB4FluprodH@rmpyp nn%yl-mm@mbRBem&quzebn-4-yl}-

(4%&2,%%1?9-;{2%1_#[12%@9&1{]@& (él)‘(anEg?g‘plge 4 using Intermediate

Stép1{ zlﬂiahhmc%&-(n%rpnomlylwnylanﬁhhpq\ymapamglﬁl}-gmemu
zolin-4-y nor phol i n-4-y hen% )-ame Exanple 6

CO(“P@@&@§ 3- %lmr@ﬁd@f%%wraw&aﬂﬁieﬁ YaebaM igtsrasdie Tmg)

S BAL 555, BN BONA LSRR L RUE (RSP 15

and a @Mnastied chfbonatg [iOmd twer€hi2atb@ at réflex forl ithaTke vaded reaction

hed ) ied d I
ml%@?%%és brinthed it MG SRS Faons SemErsay Fph Aering
2 ik Ol N3y 4500680 dtVQitl?B@ué%e WentiPeafldipith 4- The

fractl on contal ning product was further purified by
m@phgindehilife (47 gg)en acetivraaib@ Ogunat (-&dwgior tlt‘ﬁdlt Tbe cooled mixtures

LSRR MAD B S0 BLERSHASE LB Hnge e
aq&eoix)s ,wa§ dé@arﬁéd‘hndsicetoﬁl(tﬁfe dddkh ﬁzﬂ%ﬁmﬁg t%'f!ﬁé re'éld(ﬁe {8 %VE H

85Hz) 5
suvpemszlo(x | Filtgution gaveptheideiregl @motm—as @I&ark %e@aslelhyl (54028 51%).

HOHE NS0T Sty o, SR b e Bl s m

7.48H, 18 (4H, m), 3.54 (4H, m
{%—[g)%t ho(x -IAI}) 2- ngrpho)l i n-4-yl - et hoxy) - phenyl]-quin

LﬂabﬁlﬁnHMEyEW- (4 nor phol i n- 4-yl - phenyl ) - amme
4- br onoguai acol (7g) and chl oroet hybnor phol i ne
hydrochl ori de (7.06g) in acetone

Step 2: {6-[3-Fluoro-4-(3-morpholin-4-yl-propoxy)-phenyl}-quinazolin-4-y1}-(4-

morpholin-4-yl-phenyl)-amine

Material from step 1 (50mg ) was treated with 3-chloropropylmorpholine hydrochloride
(36mg) and potassium carbonate (75mg) in DMF (2ml) at 70° . The cooled reaction
mixture was cooled and concentrated then suspended in water and filtered. The solid
isolated was purified by chromatography on silica with CH,Cl,/EtOH/ NH3 (100:8:1) as

eluant to give the title compound.

"H NMR (DMSO) 9.8 (1H, s), 8.77 (1H, s), 8.50 (1H, s), 8.15 (1H, d, J 8.85Hz), 7.8
(2H, m), 7.63 (3H, m), 7.33 (1H, t, J 8.85Hz), 7.03 (2H, d, J 8.85Hz), 4.17 (2H, m), 3.76
(4H, m), 3.58 (4H, m), 3.1 (4H, m), 2.38 (3H, m), 1.93 (2H, m)

LC-MS 1t m/z ES+

Example 12:[6~(3-Ethoxy-4-methoxy-phenyl)-quinazolin-4-yl]-(4-morpholin-4-yl-

phenyl)-amine
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(100m ) was treated wth potassium carbonate (14.279)

and refiuxed for 16h. After filtration, the filtrate
wae@7o@isent rated onto silicaggel and purifi edP@HGB2006/003746

col um chromat ography with petrol to 20% et hyl acetate

in petrol as eluant to give the al kyl ated product as a

clear oil. Aportlon of thi.s ferial ([?]) 5 . ]
Thlﬁ‘t“@ﬁ]?ﬁémda’ﬂ@’ e prepaye };y Eggtion ot intermedial with intermediate 5 by a

&.%l'r&ﬁé adium (0) (365ngy) in
p?&f@#{bﬁﬁ%[%é&%@?sodl um ca%bonat e (3m) were
heated for 80 for 16h. The m xture was diluted wth

wat er and extracted into a2, The i ned organi ¢
EX3PRS 4% (G- EUpsyotrmedhiy vephensDeaidagy n??w?ké-'gﬁ olin-4-yl-
I%ﬁﬂ by chromat ography with CH2A 2/ Et OH NH3
ph%ggg : f to 200:8: 1) as eluant. This gave the
desired coupl ed product in a single fraction (900my 5

) portlon of this er| s treate
T SO0 RORAES PR Bo ) mrmadars 1 SunjhiEingtiate 5 by a
sighl oé&ﬁlregf&) thQﬁre‘p%ltlbﬂ‘Gf e;Ea'ﬁﬁ)lEMXt ure was diluted with
wat er, basified " with 2M NaOH and extracted into

CH2Cl 2. The organic phase was dried and concentrated
onto silica gel. Purification by columm chromatography
gave the title conpound (20ng) 1H NVR (DVMSO) d 9.78
(IH5s), 872 (IH s), 848 (IH5s), 8.16 (IH5 d5 J
8.85Hz) 5 7.78 (IH, d, J8.85Hz)m5 7.64 (2H5

Actiydty B&mmple 7. 43 (2H5m), 7.14 (IH, d, J 8.85Hz), 7.0
92H5 d5 J 8.85Hz)54.14 (2H5m), 3.9 (3H5 s), 3.76 (4H,
m, 3.59 (4H5m), 3.1 (4H5m), 2.72 (2H5M) LCG-Ms rt 1.91

CdllsZis&#2 ES+Exanpl e 11:

{6-[3-Fl uoro-4-(3-norpholin-4- yI pr opox henyl ] - quin
5z ol HEVarepliqon qelfs Fwh o1 GregRss A e aeirase |

sty P RS e e DS ARORIEN BT AP rCv

podirete(tbRANEE anlturt REAHtve dhitiond. ( 767nD) under
catal ysis by tetrakis(triphenyl phosphi ne)pall adium (O
(300my) in DME ( 18m ) and ag 2M sodi um car bonat e
Cél?éﬂl%u%&rﬁh@ ted at reflux for 16h. The cool ed

reaction mxture was acidified with 2M HO and the

aq uetells were anltwdd ansl Clinarbot DO resitbiheag ahd eplit totda a week on

is material was azeotroped with toluene then treated
segglpg, ay2 x 1OE6 cells/flask on day 1 and 1 x 10E6 3 days later. Some 0.25mg/ml

G418 was added to the culture medium (125ul per 25ml) but not the assay medium.

The culture medium consisted of DMEM with 4500g/1 glucose and glutamax
(Gibco 61965-026) supplemented with 1 x non-essential amino acids, penicillin (100
IU/ml) / streptomycin (100 pg/ml), FCS (10%, 50ml) and 1 mg/ml G418 (Invitrogen cat
no 10131-027) & 10 % foetal calf serum.

Assay procedure:
A flask of cells was trypsinised and a cell count carried out. Cells were diluted to
100,000 cells/ml and 100 pl of this used to seed one opaque white 96-well plate (for the

replicon assay) and one flat-bottomed clear plate (for the tox assay) for every seven
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nmor phol i noani line (479ng) in acetic acid (10m ) at
reflux for 1.5h. The cooled m xtures were

weoncemsat ed, diluted with er and basif edPel/GB2@6/003746
sodi um bi carbonat e. The aqueous was decanted and
acetonitrile added with stirring to the residue to
gi ve a suspension. Filtration gave the desired

cogpiotadsobihedesied for #ar G Yredls f13gddliswersgett smphy inthpmirar plate

LN e s e

3.54 (4H m LCGM5Srt nlz ESt+ Step 2:
{6-] 3-Fl uoro-4- (3-norphol in-4-yl -propoxy) - phepyl]-quin . .
ol Onihs- oW i dasGPERSIT SU S SRR U RABCALAUA e thei

f J . i e e
SSEETSH ShrdalaP o IBS SRS D, ) o e
DMSassiceraphadrid.e (75mg) in DVF (2m) at 70 . The

cool ed reaction m xture was cool ed and concentr at ed

t hen suspended in water and filtered. The solid
i sol i1 inbi i.th
ST R i i R Rk
trasfeped ol theldss ARate DMBO)inthg8hd talls) 8f) 1008 Avell intdupdipate plates.

8.50 (IH s), 8.15 (IH d, J 8.85Hz), 7.8 (2H, m,

7.63 (3H, m, 7.33 (IH t, J 8.85Hz), 7.03 (2H, d, J

‘A i i e/ otd was atided Hvelld A13nd A2

BB ol Gt o (ot J86d g o1
arfdX@dplief 1% DMSO was added to these instead. In the clear (Tox) plate, wells E12

12: [ 6- (3- Et.hoxy-4- met hoxy- phenyl ) - quj nazol.in-4-yl]1-(4- _
&t sorieingd R ANJBP Contieb IS erbetna e 5 7C Wi 5%
cer epahgd by reaction of internediate 11 with

rhternedi ate 5 by a simlar procedure to the
pr epAt thciend oftheanarbation imeFtharplieinitBe white plate were harvested by

B LA T T
bl Qﬁoﬁ%ng AR8C3 hirRibatneh Tl i1adifrthdoMtioll was added to the

Internmedirate 5 by a simlar procedure to the
lupifepse atayobuffdr (BARBoAt200. ul per 10 m! LARB. The M injector of the

microplate luminometer (Lmax, Molecular Devices) was primed with 4 x 3001
injections. Plate were inserted into the luminometer and 100 pl luciferase assay reagent
was added by the injector on the luminometer. The signal was measured using a 1
second delay followed by a 4 second measurement programme. The IC50, the
concentration of the drug required for reducing the replicon level by 50% in relation to
the untreated cell control value, can be calculated from the plot of the percentage
reduction of the luciferase activity vs. drug concentration.

The clear plate was stained with 100 pl 0.5% methylene blue in 50% ethanol at
RT for 1h, followed by solvation of the absorbed methylene blue in 100 pl per well of
1% lauroylsarcosine. Absorbance of the plate was measured on a microplate
spectrophotometer (Molecular Devices) and the absorbance for each concentration of
compound expressed as a proportion of the relative DMSO control. The TD50, the
concentration of drug required to reduce the total cell area by 50% relative to the
DMSO controls can be calculated by plotting the absorbance at 620nm vs drug

concentration.



Activity Exanple Cells used: HCV replicon cells Huh 9B
(ReBli kon), containing the firefly luciferase -

W@ Riogoi278n - neonycin phosph%tﬁr ansferase fusi oPCPGBR@®6M03746
and EMCV-1 RES driven HCV pol'yprotein with cell culture
adaptive nmutations. Cell culture conditions: Cells
were cultured at 370C in a 5% CO2 environnent and
split twice a week on seeding at 2 x 10E6 cell s/fl ask

_Q@E:;HT ay 1 and 1 x 10E6 3 days |later. Sone 0.25ng/m

(418 _was added to the mnlwre:;&em-wu%%W‘
but |not the asba&PPiReaichA (STHE"Cull t RFPACReth N NG st ¢

of DMEM wi t h 4500g6liMegtuebgd="and | gl ut-aomi="{; &t bide")

A1”4
o

619 SEOZS\ %gpsl effented -th—t—xnon=essenigal—amno
aci ds PBeRFEP I lin (100 T m) $treptomycin (100
mg/ M), FACS (10% 50m )*and 1 ng/m G418 (Thvitrogen

o

cat Mo IGt3t=0p7) & IO H foetral galf Serum~ ASSay
procdedure: A flask of cells was trypsinised anda—~cell
count car¥ied put. Cells were dilluted to 100, 000

cellisTm and 100 m of this used|to seed offe opaque

i i amn —accavs \ el
whi tle—96-welH—plate{fofthe—r+ephieon—assay)y—andone

flat|-bottoned ¢lear plate (for the tox assay) for
every sevenconpounds to be tested for I1C50. Wlls Gl2
and H12 were left enpty in the clear plate as the

bl ank. Plates were then incubated at 370C in a 5% CO2
envi ronnent for 24 h. On the follow ng day conpound
dilutions are made up in nediumat twice their desired
final concentration in a clear round bottoned pl ate.
Al'l dilutions have a final DMSO concentration of 1%
Once the dilution plate had been made up, controls and
conmpounds were transferred to the assay plate
(containing the cells) at 100M /well in duplicate

pl ates. Exception : in the white (replicon) plate, no
conmpound was added to wells Al and A2 and 100 ml of 1%
DMSO was added to these instead. In the clear (Tox)
plate, wells E12
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& F12 only contai ned the DMSO control. Plates were
then i ncubated at 370C with 5% CO2 for 72h. At the end
wotoorhesncubation time, theojgells in the whi tBCPGRL@6/003746
were harvested by washing with 200 m/ well of warm
(370C) PBS and lysed with 20 ml cell culture lysis
buffer (Pronega). After SQMcubation @RT,
luciferin solution was ad the luciferase assay
buffer (LARB at 200 ml per 10 ml LARB. The M njector
of the mcroplate | um noneter (Lmax, Ml ecul ar
1. Devik eshpowasl whichesa giihéroding d8ddtveioh fautilas), oPhat e

were inserted into | um nonmeter and 100 mi

PhpRRACEY aﬁ@%ﬁ@£?@%§§ﬁ?°€gs added by the injector on
the lum nonmeter. The signal was nmeasured using a 1
second delay followed by a 4 second neasurenent
programme. The |1 C50, the concentration of the drug
required for reducing the replicon [evel by 50%in
relation to the untreated cell control value, can be
calculated fromthe plot of the perc e reduction
of the luciferase activity vs. drug[conc ntration. The
clear plate was stained wth 100 m NO. 5%/ net hyl ene

bl ue in 50% et hanol at RT for ol Mowed by
sol vation @f the absorbed ne e blue in 100 mM per
wel | of 1% |8 | sar cosimes Aksor bance of the plate

m cropl gte spectrophot oneter
(Mol ecul ar

and LhAg, absor bance for e ﬁg
concentr at R¢ d expressed as a progo tion of
the rel ati ve DVBO 0l . J e TD50, the concentration

of drug required to w&duceJthe total cell area by 50%

relative to the DMSO controls can be cal cul ated by

plotting the absorbance at 620nm vs drug

concentration. Table 1CLAIMS 1. A conpound which is a
whetsin Bz gnl Re agrethe amp pedidereng and represert hydspgen, halogen, -L-O-Rs,
_Lgﬂgﬁggﬁeﬂkb_auny%%&ﬁptable salt thereof, wherein Rl

an are the sane or different and represent
eadtyDioipesambak diffsnent-ahd EpRSents la-ddekt Yoralror-a € OCk alkene group;

wherein

L/ represents a direct bond or a C;-C, alkylene group;
R3 represents hydrogen, C;-C, alkyl or C;-C4 haloalkyl;

A represents a 5- to 10-membered heterocyclyl group; and

Al represents a Cg-Cyg aryl group;
wherein at least one of R; and R; is -L-O-R3, -L-O-L-A or -L-O-L-A.

2. A compound according to claim 1, wherein R, is located para to the quinazoline

ring and R; is located meta to the quinazoline ring.

3. A compound according to claim 1 or 2, wherein R; represents -L-O-R3, -L-O-L-
Aor-L-O-L-A/, and R, represents hydrogen, halogen -L-O-Rs, -L-O-L-A or -L-O-L-
A, provided that when R, represents -L-O-L-A or -L-O-L-A’, R, represents hydrogen,
halogen or -L-O-R3.
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each L is the sane or different and represents a

direct bond or a Cl-C4 al kyl ene group; |I! represents a
walreoeos278Dnd or a C2-C4 al kylgne group; R3 r epPE€FEBR®6/003746

hydrogen, Cl1-C4 al kyl or Cl-C4 hal oal kyl; A represents

a 5- to 10- nenber ed heterocyclyl group; and A

1. RS R S0 Rath o i RIS i S Wfen s o
Rz%mégéiﬁéi IAECRY, %@gmhp 1% Aldieds bdﬂﬁfb&@l Rlicyignd, @RARE %
para to the quinazoline ring and 2Iocated meta to

hydhegequC &z elkiyher €i-ghaldalkpl. corrpound accor ding to claim
1 or 2, wherein Rl represents -L-O-R3, -L-O LA or

5.7 |- & pmodma oy LR ERE T B PELORE R, RARIg srove -
LB-LrL N £500p SO-IL-AQdiL(@,-0% atkhtebk)-O= IAA wikrdif D)i6 8 @iXest bond or a
édrogen hal ogen or -L-O-R3.4. A corrpound accordi ng
Cr yleBp&rogP- t he precedi ng cl ai ns, wherein when Rl or
R2 represents -L-O-R3, the group L is a dlrect bond or

Cl
6.C1- B Pap¥affportie firybasthRtedidml Direia in
mbﬂpho]ﬁlﬁ}é(g&ﬁip’lg clains, wherein the group - L-OL-Ais a

group -OL-A or -(C C2 al kylene)-O-L-A, wherein L is

ect bond or a C4 al kyl ene group. 6. A conpound

acc apwao %Fﬁg)rdgegetocﬁwms 0%?%3@89 Ebqlaipisg WhGRET Br group -
LO-15A8 lo-pylA’ 6F ¢ 4 upd f

any ongmgr&%lﬁg pr ecedgggcé gclyﬁn%?\%)grgl rﬁ?ﬁ&ﬁgrfg%p&]&dbmd
orla-@Q-Co dkylenaggupup -O-L'-A or -(Cl1-C2

al kylene)-O-L/-A/, wherein \1 is a direct bond or a

| k 8. A d di
8. ooe Aol SoltHE o Py e S TR B s Wi Ais o

phgh@URey?. A conpound according to any one of the
precedi ng clainms, wherein the

9. A compound according to any one of the preceding claims, wherein the

quinazoline derivative of formula (Ia) is a quinazoline derivative of formula (),

)

wherein Ry and R are the same or different and represent hydrogen, halogen, -O-Rs, -
O-L-A or -O-L"-A/, wherein

L represents a C;-C4 alkylene group;

L' represents a C,-C, alkylene group;

R; represents hydrogen, C;-C; alkyl or C;-C; haloalkyl;

A represents morpholinyl; and
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qui nazol i ne derivative of fornula (la) is a

gui nazol ine derivative of formula (1), wherein R and
wo00ane7she sane or different29and represent hyPEDGBRI06/003746

hal ogen, -0-R 3, - OL-Aor -O1Z-A, wherein L

represents a G -C4 al kylene group; | ! represents a

- | ene group; R3 represents hydrogen, C -C2
Aa r%nggrﬁ%ﬁgz hal oal kyl ; A represents norpholinyl;

wizeneiA ot RRstement R, phe Ry lis -OvrRg) eDJL-atorl-ea5tAOne OF Rl and
R2is -0-R3, -OGL-Aor -OI1Z-A . 10. A conpound
according to claim9, wherein RL and R2 are the sane

1007 di k&‘ﬁ 4 d #3 d'ir?%troetﬁﬁﬁlt 9, %Eeg? ;ﬁg&ng %{% ?/a?e:ﬁnllg ségr%g E% ditferent

-O L- rern present’s a
anB3epresenthgitd serh yalogee RO-KClorCORL KA wissreigl - C2 hal oal kyl ;

and A represents a norpholinyl group, wherein at | east
LE?H@S@"F&%;@%YIP%W%NS _0-Ror -OL-A 11. A
R-OEbhRaZa! 1 rpvadi ¢ a.tla), as defined
3iqfﬁll)any orgéﬁ%@f Eé{{%rae ég:;g %gh%?’?r@’?‘“&? use in
A tepesents g mérphblinghigraup, ani mal body. 12. A

har eytical._co sition which conprises a
W‘%ﬁ?lﬂg%ﬁﬁ%ﬁée gERs %W%@é%?se?ﬁéofﬁt Ltda), as defined
in any one of clains 1 to 10, or a pharmaceutically

acceptable salt thereof, and a pharnaceutically
llaccpquibhzlina deiivativerofdhd foemtla (I8, asdedined iraany one of the

ui.nazol.i ne. deri.vati ve qof .the fornul lLa), as defined
o5 Pioms Tof S et (s Bugtongk SBmlabteut s cal | y
acceptable salt thereof, in the manufacture of a
nmedi cament for use in treating or preventing a
12f | avi pharmaegtical compositionivhicliUsenprises rdjuigzolmedarivatitSof the

oL 0 oh €inea it She BT e e ar fpRaarstcal Spqratabie
salpgRtdo¥) dnds phafBEdcufPaliySacdEpthBlb 84tiePbr BiYncat.

13. Use of a quinazoline derivative of the formula (Ia), as defined in any one of
claims 1 to 10, or a pharmaceutically acceptable salt thereof, in the manufacture of a

medicament for use in treating or preventing a flaviviridae infection.

14, Use according to claim 13, wherein the flaviviridae infection is a pestivirus

infection.

15. Use according to claim 14, wherein the pestivirus infection is an infection bya

bovine viral diarrhea virus, classical swine fever virus or border disease virus.

16.  Use according to claim 13, wherein the flaviviridae infection is a flavivirus

infection.

17. Use according to claim 16, wherein the flavivirus infection is an infection by a
yellow fever virus, dengue fever virus, Japanese encephalitis virus or tick borne

encephalitis virus.
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bovine viral diarrhea virus, classical sw ne fever
virus or border disease virus. 16. Use according to

w@ebk@7oa2l®2 wherein the fl avi VAri dae i nfecti on PGI/&B2006/003746

flavivirus infection. 17. Use according to cl ai m 16,
wherein the flavivirus infection is an infection by a
yel l ow fever virus, dengue fever virus, Japanese
encephalitis virus or tick borne encephalitis

18vi r UdselBcordire tactamdi 3pghdreinchaflavitdidabéifeétivn 88 hepacivirus

in.{glga\/i viridae infection is a hepacivirus infection. 19.

OThccording to claim 18, wherein the hepacivirus

infection is an infection by a hepatitis C virus. 20.
Use according to claim19, wherein the nedi canment

19 ur tWeeraccandprg teedaigal)8, whteif the apaivieusdafdcuas isvi infection by a

het q%recct)& and/or (b) ribavirin or a derivative thereof.
BAIS S ccor di ng to claim20 wherein the interferon
derivative is PEGinterferon and/or the ribavirin
derivative is viramdine. 22. A product contai ning:

20¢ a) Upgianeerdingrie ctidmi 1awhereirothe triveidanrent: Aathet edmpréses (a)

. ined in.a ohe of clai .1 to 10, or a,

iR a B DA v B Rt O ivirte Ak a5 vatmdhregt
interferon, or an interferon derivative as defined in
claim20 or_2 1 and/or ribavirin or a ribavirin

21der iUsgtereasding to eldim@d whergh dienRefeoon Qerivatiteis PEG-interferon

iyl t S epar ate or...sequential use in the

anyof the 1A aerRBRES Rviradidine body. 23. A nethod of
treating a patient suffering fromor susceptible to a
flaviviridae infection, as defined in any one of

22¢| aiAnrroducticentemingihi ch met hod conpri ses adni ni stering

dor 1oht B nE BT bt R R P e Aeflie L yinge of
cl ai ms_tldims 130 Q0, ér PFtREAR&AHEAIS¥ptasts Rt alk& rSaldt
t her(te):)of interferon, or an interferon derivative as defined in claim 20 or 21 and/or
ribavirin or a ribavirin derivative as defined in claim 20 or 21;
for simultaneous, separate or sequential use in the treatment of the human or animal

body.

23. A method of treating a patient suffering from or susceptible to a flaviviridae
infection, as defined in any one of claims 13 to 19, which method comprises
administering to said patient an effective amount of a quinazoline derivative of the
formula (I) as defined in any one of claims 1 to 10 or a pharmaceutically acceptable salt
thereof.



