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ANEXOS '&4/
23] Comprobanin de pago de la tasa de presantackin de la sallcitud.  $378.000
Comprobants de pago por reivindicaciin de prioridad.  $318.000
Documenin que acredita la existencia y representacién legal cuando el solicitante sea persona juridica.
Poderes, si fuere el caso. Folncopia Autenticada Anexa
Documento de cesién del invenrior al solicitante o a su causanie.
Declaraciones
] Copiade la soiciud intemacional. (Resumen, descripcién, reivindicaciones, dibujos)
B Traduccién de la sdlicitud intemacional ol castslanc. (Resumen, descripcitn, reivindicaciones, dibujoe)
Copla dal examen preliminar efectuado por [a IPEA.
Traduccidn del examen preliminar efeciuado por la IPEA.
De ger el caso, copia dal confrato de acceso.
[] Desarel caso, documento qus acredie La ficencia o aulrizacién de uso de conocimientos radiclonalies de las comurni-
dades indigenas.
[[] Deserd caso, certificado de depdeito del material biokigico.
[ atemnaixi2.

D De ser ol caso, informacidin sobre ofras soliciudes de patents o titulos obtenidos en e exiranjero por el mismo titular o su
causants, relacionadas parcial o itaimente con La invancidn de esta solicliud.
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NIT : BO0174089-2

RECIBO OFICIAL DE CAJA 1 02 - 69,43
FECHA : OCTUBRE 16 DE 2002

#35 CONSIENRACION mIt

DEPOSITANTE TIPO PRGD BANCD CUENTA No. PRS0 FECMIFHI Vr. PRS0

BRIGARD & CASTRC LTDA  COMSISNACION POPMRAR  030-00110-4 1320237 1671072002 12,080,000.00
‘ . faset CONCEPT O il

CANT. RENTISTICO CONCEPTD TOTAL CONCEFTO

1 50005-01-01 SOLICITUDES 1 TRANITES DE G0L. DE PATENTE DE IN 378,000.00

- TOTAL s ' 318,000.00
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NIT : B800174089-2 -

RECIBO OFICIAL DE CAJA : 02 - &F,18
FECHA t OCTUBRE 13 DE 2002

fseit CONSTONACICN St

TANTE TIPD PAGO BANCO CUENTA No. PABO FECHA P80 Vr. PAGD

BRIGARD & CAGTRO LTDA  CONSIGNACION  BANCO POPULAR  030-00110-6 1328819  15/10/2002 3,148,000.00

i C O NCEPTO s

CANT. RENTISTICO CONCEPTO TOTAL CONCEPTO
1 30003-01-01 SOLICITUDES £2 INVOCACION DE UNA PRIORIDAD EX WU 10,000.00
TOTAL & ' 106,000.00
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BEI’&MTE TIPO PAGO BANCO CUENTA No. PABD FECHA P8O Vr. PhGO

BRIGARD & CASTRO LTDA  CONSIENACION  BANCO POPMAAR  050-00110-4 132381%  13/10/2002 3,148,000.00

s C D W CEPT O tishh

CANT. RENT1STICO CONCEPTD TOTAL CONCEFTD
1 50005-01-01 SOLICITUDES INVOCACION DE UNR PRIORIDAD EN WU 104,000.00
TOTAL : ] 104,000.00

SON: CIENTD SEIS NIL PESGS

REGPONBABLE 1 éé"ﬂ—d .
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PCT Fer receiving Office use only
International Application No.
REQUEST
Intaroatiovl Filing Date
The undersi ts that the present
mtemanoﬁﬁefppl%onbepmnﬂ:d .
according to the Patent Cooperation Treaty. [ Name of receiving Office and “PCT Intomational
icant’s
( Sewire) (17 Xeracirs i) 1 00087/WO

BoxNo.I  TITLE OF INVENTION
QUINAZOLINE DERIVATIVES

BoxNo.ll  APPLICANT [] This persoa is also inveatar

Name and adidress: tleﬁr name followsd by name; fora lagnl entiey, full officiel designation. | Telephone No.
T s bl el el e e o bt | 444, 1625516485
ASTRAZENECA AB Facsimilo No.
151 85 Sodertalje *“4’.163'5‘533359

0.
SWEDEN 660005/669388

Applicant’s rogistration No. with the Office

"State (hat is, country) of nationality: State (tAat is, couniry) of residence:
SE SE

Dot ] s ™ ] i e ke [ ey X1

the Starcs indicated in

fortlu: the Supplemental Box
Box No. 1l FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

b e e o | T i

Bax ir the applicant’s Siata (that Is, couestry) of residence {f o Siate of ir indicmted below.} E applicant only
ASTRAZENECA UK LIMITED

15 Stanhope Gate [] seplicsnt and inveator
London |:| inmmgarmm
GB Applicant's registration No. with the Office
Lsulethhlil.mm)ofuﬁml_ily: State (at Is, country) of residence:

GB GB R
Horla pnll:ﬁlpglfm [ shisiee=d [ all iyl tase sucomt P g g vy

[] Further applicants andor (further) inventors are indicatod on a contimuation shsat.

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPFONDENCE

person identifisd below is /has beem tomnnbehllf
hereby; appointed

[x] sgent

=

oﬂhn lppham(l) before the competent represeniative
Name and address: name followed by given - for a legnd entily, Mdudm Telephane N
e et posil code v e of ey} (01625) '31 4151
TAIT, Brian Steele et al Toceialie No.
Glob Irtalectuel Property (01625) 513358
obal Intellectual Prope r——
;Sross?:ezﬁderley Park 099085/669388
ide, P—— -
Macciesfield, Cheshire, SK10 4GR, GB Agent'sregistration No. with the Office

Address for correspondence: Mark this check-box where no
wnhnhndmdhmwlwdﬂmbwhr

wmmwmhnmwudh

Form PCT/RO/101 (first sheet) (March 2001)

Sea Notes to the requast form
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If none of the following sub-boxey iy used, this sheet should not

Contlnustion of Box No. Il  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

'

be inchudad in the request.

Box is the applicont's .hpfﬁ-:ll. country) of residence mhaf
HENNEQUIN, Laurent Francois Andre
Z.l. la Pompelle, BP 1050

.w ‘the sxddram indicaied in this
is indlicoved below.}

This person is:
7] sppicent onty
[¥] lppliﬂntndinwm

51669 Relms Cedex 2 [] Emvemtor only (fchia

France marked, do not fill in Maw)
Applicant’sregistration No. with the Office

State (that is, couniry} of nationality: State (that is, country) of residence:

FR FR

E"wm (5= [ e ol S o Amca [X] o e oy Dlhs!upp ey

e Tl e ot S Bt | i

Boxs the applicant s State (that s, country) of rexidence m.huf s bncicased balow) [] sprlicant only

PLE, Patrick . .

Z.. 1a Pompelle, BP 1050 [x] i

51680 Relms Cedex 2 | bmﬂugmﬂlhhbw)

France Applicant'sregistration No. with the Office

Stte (that ir, country) of nationality: State (that is, country) of residence:

FR FR

E_uﬂ:umlnpplm D-Ild-upmd Dhm“w m“ ml, DE%%

o e ot ot i s, | Tis e

Baxix theapplicant's State (that s, country) of rexidence if mo State of irindicaed below,) [] appticant outy

["] spplicant and inventor
D s Mﬁngﬁh below)
Applicant’s registration No. with the Office

State (thay is, couniry) of nationality: State {that is, conantry) of residence:
m - » [
Brmen s [iteitves. Orees [
Nams and address: followed l'lﬂ.'u fiull official darignation. . .
Tt aekds e e o o 7 B e 'wz s liedn i This person is:
hbhw:mtﬂnkmﬂ)q{m;whd D spplicant cnly

] lppliﬂnundinmbr

[ iy G check-bax
Applicant’s registration No. with the Office

State (thet lr. country) of nationality: State (that is, country) of residence:
e [ige= MifEmErey Orbmhy [ kimeiams

[[] Further applicants and/or (further) invemtors are indicated on snother contimuation shest.

Form PCT/RO/101 (continuation sheet) (March 2001)

Ses Notes to the request form



Box No.V  DESIGNATION OF STATES Merk the applicable chack-boves below; at least one must be marked.

The following designations are hereby made under Rule 4.9(s):

Regional Patent

ﬂ AP ARIPO Patent: GH Ghaoa, GM Gambia, KE Kenys, LS Lesotho, MW Malawi, MZ Moxambique, 5D Sudan,
SL Sicrra Leone, SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is

aContracting State of the Harare Protocol and ofthe PCT

W EA

Patent Convention and of tha PCT
i EP

Enraslan Patent; AM Armenis, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova,
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasinn

Enropean Patent: AT Austria, BE Belgium, CH & LI Switzarland and Liechtenstsin, CY Cyprus, DE Germany,
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Groece, IE Ireland, IT faly, LU Luxembowrg,
MC Monaco, NL Netherlaads, PT Portugal, SE Swedan, TR Turkey, and any other State which is & Contracting State of

the European Patent Conrvention and of the PCT

K oA

OAP] Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cbts d'Ivoire, CM Cameroon,
GA Gabon, GN Guinea, GW Guinca-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any
other State which is s member State of OAPI and a Contracting State of the PCT (ifother kind of protection or ireatment derired,
Br g v L

National Patent (if other kind of protection ar trentment derired, specify on dotted line):

[ AE United Arab Emirates WGE Georgis . .......oevvvnnnnnn RMwMalawi.....................
B AG Astigua and Barbuda BeHGhm. ...t R MXMEGCO . .0 vernrrnernnnnnssn.
WAL Albania...........c00cueunnnn. Bl GM Gambia K MZ Mozambique
Kl AMAmenia...........cevvnnen.. BIHR Croatia ..........ovveiennnnn Kl NO Norway
AT Avsmin........ccovvveeennn... B MU Hungary -.......ovvvenrenen. KINZ NewZealand . . ...............
KIAU Australia . .....cevnnennnnnen, KD Indoncsia BPL Poland........covvnnnnn. .
B AZ Azerbaijen KL Iersel........coveevevnnenns BIPT Portugal ....................
) BA Boanis and Herzegovina . . .. ... .. BIIN Indig........oovevvnvrennnns Kl RO Romania
----------------------------- Iceland & RU Russisn Federation. . .........
{1 BB Barbados BIP JapED. ... iiiireeiiiiiias meereaaasassesaeeaieenns
B BG Bulgaria........cccovveennnns BKEKeny.......coeevveneenennnn K SD Sudan
BIBRBrzl........oc0vvinennnnnnn. BXGKyqgyatan.................. KI5E Sweden
WBY Belanus....................... Kl XP Democratic People's Ropublic K SG Singapore
KIBZ Belims.....cocovneenrnnennnnns of KOreR . .. .vveinnrnarens KIS Sovenia.............cc......
Kl CA Canada KIKR Republic of Korea . ............ RISK Slovakia....................
B} CH & LI Switzerland and Lischtenstein § KZ Kaxakhstan .. ................ W SL SiemaLeons.................
MCNChina..........c.eenee.. B LC Saint Lucia B T Tejikistan...................
K CO Colombis B LK SriLanka K T Turkmenistan . ...............
B CRComaRics....cconnnnnnnnnns B LR Libecia BITR Tudey......coooocvennanne
BICUCub. ...cc.oeevvvrereninnn. BILS Lesotho .......cccvvnnnennnns JO TT Trinided and Tobago ..........
R oo oy B L B T2 G Rt o T
I DK Denmark.................... R LV Latvia KIUA Ukmmine .................s
B DM Domini B MAMOIOCED . .. eeeneennnns HUGUIInh ....................
B DZ Algata -.overenee. 09 MD Republic of Moldova.... ... K US United Statoa of America ...
a“m ................................................ nuz BB . e e
WES Spain ..., W MGMadagascar.................... RIVN VieNam . oo
B FT Finland....................., B MK The formar Yugeslav Republic of ] vy Yogoslavis . ................
il GB United Kingdom =~ Macedoma .............oc00n Kl ZA South Afiica................
W) GD Greuda B MN Mongolia ZWZimbabwo ... ..............
Check-boxes balow reserved for designating States which have becoma party to the PCT after issuance of this sheet:
W.. Equador...................... 0 0 T
o [ o RPN i [T TP PO

Precautionary Designation Statement: In addition to the designations made abave, the applicant also makes under Rule 4.9(b) all
otber designationg which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being
excluded from the scops of this statement, The applicant declares that those additional designations are pubject to confirmation and that
any desigpation which is net confirmed before the expimtion of 15 months from the priority date is to be regarded as withdrawn by the
applicant st the expiration of that time limit. (Coxfirmation {including fess) must reach the receiving Office within the 1 5-month time limit )

Form PCT/RQ/101 {(sccond sheet) (March 2001)

Ses Notexs io the request form



%

O

Supplemental Box [f the Supplemental Box is not ured, thix shest should not be included in the reguest

may:'ﬂulm ﬁﬂmmﬁ:l:(i b(z',?rwhﬂ
L mmmqm&wm&x
qﬁmqfﬁ: ax in wllldb\:':::ewmm inm

!"‘5%

E

auch case, writs "Cmﬂnuﬂmaj‘la:hb.ﬂl"aﬂhﬁmmfw
each additional person the same type of information as required

in Box No. IIl. The country of the address indicated in thiy Bax
nmﬂpplkm‘ :mmg.wmw)dmﬂuufu&n

of rexidence is indicated
i) ;flllBa:No. Horluauyqfﬁeub-bmd'ﬂuﬂaﬂl.w
indlcation “the Stutes indicated in the Supplemensal Box" is

heckad: in such case, write “Continuation of Bax No. I” or
“Continuation qof Bax No. Il ” or *Continuation of Baxex No. I
and No. IIT” (ar the case may ba), indicate the nams of the
:mmmmn(mmmmmmg
, whare PO, Eurasian, European or
a.u’lmﬂﬁr mqfﬂldﬁlmdmu

(i) {f in Bax No. Il or in cny of the sub-boxes of Bax No. I1], the
inventor or ths in is not Inventor for the

applicable, AR,
&kuwlpw,ﬁrhmafﬂbﬁﬁt
nomed person is inventor;

i) Uhdﬁ'ﬂml’olﬁc indicared in Bax No. IV, there are
rnd uau. write Cougtmuuof
d‘uﬁmdonﬂrqdmﬁuﬂu I'l"w e bpe

v YinBaxNo.V, dnmquym(arwailmw
the indication “patent of addltion,” o
ﬂﬂu ar”'lnlu:No.Vﬁamd’lh i .hud'
Amarica is accompanied by an indicarion “continustion " or
“ *: in such case, writs Cmmu
Bax No. V" and nmquimnluhd(araﬂ’
parent litle or parent ?xmwbn grant
the parent title or filing pareni application;

{) i, in Box No. V1, there are more than five eariler applications
e fucfmmnu::: hnuhaﬂ'mw&m
of Bax No. VI" and indicate for eack additional ecriler
m%lh Jame type of informaiion as required

2. If, with regard 1o the satement
conialned in Bax No. V, the applicant wishes i exclude any

"Deazignation(s) exciuded from ignation
Starement” and indicate the rame or two-latter cods of each
Staie so exchuded.
Continuation of Bax I:

ASTRAZENECA AB is applicant for the purposes of:

All designated states except MG, Madagascar and US, United
States of Amarica

Contimuation of Bax [l
ASTRAZENECA UK LIMITED Ip appiicant for the purpose of
MG, Madagascar

Form PCT/RO/101 (supplemental sheet) (March 2001)

Ses Notes to the request form



BoxNo. VI PRIORITY CLAIM
The priority of the following carlier application(s) is hereby cluirmad:

. Filing dats. . l:'lumhr _ Whars aarfier application is:
uﬂlﬂ‘lpphm Of CAr| n'umhm
a national application: | regional application:* | imernationsl application:
(daymonik yeer) country mglondl Office. | raceiving Office
5
June2000 00401561.4 EP
{08/06/00)
item
' 07(I2=)obnmy 2001 | 01400287.6 EP
{07/02/01) :
item (3)
05 March 2001 01400565.8 EP
(05/03/01)
itera (4)
item (3)

[J Pusther priority claims are indicated in the Supplemental Box.

The mceiving Office is requested to prepare and tranamit to the International Buresu a certified copy of the earlier application(s) fanly
U the eartier application was filed with the Office which for the purposas of this international application i the receiving Office) idertified

sbove m»:

Oaiss [Jitem [ iem@ [Jime O em@ O semey O8N5,
* Whare the earlier application is an ARIPO Indicate country tha vention for the Protection
Incustyial Property oF g Member of the Workd mﬂ?%mmmgﬁuﬂﬁwmq

Box No. VI INTERNATIONAL SEARCHING AUTHORITY

Chaolce of 1 tional Searching Auth
nterna *n; u orhyﬂSA)m'mvwﬂMmmm“mbmmh

T = o © OO PP

Request to Use resulty of earlier search; referwnce tu that search (}fan sariier search Aas been carried oul by or requested fiom the
International Searching Avthority):
Date (coymanth/ear) Number Country (or reglonal Office)

Box No. YII DECLARATIONS

The following declarations arc contained in Boxes Nos. VIII (i) to (v) (ank the applicable Number of
check-baxes below and indicate in the right column the number of each (ype of declaration): declarations
[J BoxNo.vuI() Declaration as to the identity of the inventor

[0 BoxNo. VI Gi) Wmuhhlppﬁﬂﬂ;lﬁﬂﬁﬂMﬂﬂhmﬁﬁnl
daie, to apply for and be granted s patent

D Box No. VIII (iii) Declaration as to the applicant’s entitlement, as at the international filing
date, to claim the priovity of the earlior spplication

] BexNo.VIL Gv) Declarution of inventorship (enly for the purposes of the designation of the
United States of America)

D Bax No. VIII (v) Declaration as to non-prejudicial disclosures or exceptions to Iack of novelty

Form PCT/RO/101 (third sheet) (March 2001) See Noiex to the request form
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SheetNo. ...5... l

CD-ROM, CD-R or other) on which the

Box No. IX CHECKLIST; LANGUAGE OF FILING / / \1/
This international application contains: 'I::(I.I;hmmll spplication is accompanied I;ydﬁu fnllmv‘llu Nfumber
following number of L applicable check-boxex belaw and indicate of iterna
O e e o pebar fores:” aht ol e b of cach amp:
request (Iﬂﬂllﬂ I. ' fos calculation sheet : 1
declaration lhe:i') : 06 | 2 [J ariginsl soparate power of sttomey .
description (ﬂﬂp“f'n';! : a5 | 3 [ eriginal general power of attomey
claims . - 94 4. [] copy of geneml power of attorney; reference number,
: 01 1 :
drawinga . - 5 [] statement axplaining lack of signature :
Sui aumber of ] 238 m(r{ dfw') identified in Box No. VI as 3
b-total sheets : T I R :
[ listing part of

or not also
Jiadin readzbls
Jorm; see (b) below) -
Total cumber of sheets 238
listi . . .
O o pucer readepie farm 7o ied i
(i) [0 auly (under Section 801(a)(D))
addition
MO (un&r”sgchm lI)l(l)(!’i.jr.I
and aumber of carrfers (diskstte,

7.[] tmnslation of intornational application into
(language)

] indieati ited mi i
0 mm; :l:lmngdepon microorganism
9.1 sequence listing in computer readsble form (indicate also
and pumber of carriers (disketts, CD-ROM, CD-R or other )
®a copy s mhmmd for the of international search
Rule 13zer only (end not as part of the
uurnl.tlomllpp :
{ii) 0 (only where chack-bax (b)) or (B){1() is marked in Isft
column) additional copiss including, where applicable,
the copy for the purposes of internstional scarch under
Rule 13ter
(i) O tnf;nhuwﬂhlelmmlnmﬂtutnlhlbnmy

SoquEncs part is containad
e b i . ofihent i i e e g
.. 10. [] other (Pecif -+ oeveriiitriiiaeaaaiian :
Figare of the drawings which Langusage of filing of the
should accompany the abstract: international lpplnhm English
Box Ne. X  SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next to each signature, indicnss ihe name of the person: signing and the capacily in which the persan signs (if sach copacily is not olbvious from rending the requs).

Bran S

TAIT, Brian Steals et al

\ask

For receiving Office use only

I. Da of actual receipt of the
h 'IWI":M

2. Drmawings:

3 C:::lmdd:haofmﬂn;:pdmwllfubm
t TecH muf Wl.lnmp
dnp&wﬁmmuﬂm "8

Form PCT/RO/101 (last sheet) (March 2001)
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PATENT COOPERATION TREATY f/
\Z>

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
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l. Basls of the report

1. With regard to the elementa of the intemational application (Replacement sheets which have been fumished to
the receiving Office in response to an invitation under Article 14 are referred to in this report as “originally filed”
and are not annexed lo this report since they do not contain amendments (Rules 70.16 and 70.17)):.

Description, pages:

1-205 as originally flled
Claims, No.:
1-18 as originally fited

2. With regard to the language, all the elements marked above were avaflable or fumished to this Authority In the
language In which the international application was filed, unless otherwige indicated undar this tem.

These elements were available or fumished to this Authority In the following language: , which Is:

O the language of a tranalation fumished for the purposes of the intemational search (under Rule 23.1(b)).
O the language of publication of the Intemational application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of intemational preliminary examination (under Rule
5§5.2 and/or 55.3).

3. With regard t0 any nucisotide and/or amino acid sequence disclosed In the international application, the
international preliminary examination was carried out on the basls of the sequence listing:

contained Iin the Intemational application in written form.

flled togather with the Intemational application in computer readable form.
fumished subsequently to this Authority In written form.

fumished subsequently to this Authority In computer readable form.

The statement that the subsequently fumished written sequence listing does not go beyond the discloaure in
the intermational application as filed has been furnished.

The statement that the information recorded in computer readable form ia identical to the written sequence
listing has been fumished.

O OoOoOo0OonQ

4, The amendments have resultad In the cancsliation of:

O the description, pages:

O the claims, Nos.:
0 the drawings, sheets:
5. [ This report has been established as if (some of) the amendments had not been made, since they have been

considered to go beyond the disclosure as filed (Rule 70.2(c)):

Form PCT/PEA/408 (Boxes |-VIll, Sheet 1) {July 1868)



INTERNATIONAL PRELIMINARY

EXAMINATION REPORT

P

Internationat application No. PCT/GB01/02424

(Any replacement sheet containing such amendmenis must be referred to under item 1 and annexed fo this

report)

6. Additional observations, If necessary:

V. Reasoned statement under Articie 35(2) with regard to novelty, inventive step or industrial applicabliity;

citations and explanations supporting such statement

1. Statement
Novelty (N) Yas:
No:
inventive step (IS) Yes:
No:
Industrial applicability (IA) Yes:
No:

2. Citations and explanations
seo separate sheet

Form PCT/APEA/08 (Boxas I-VIIl, Sheet 2) (July 1966)
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Re item V
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step

or industrial applicabillity; citations and explanations supporting such statement

D1: US-A-5 962 458 (LOHMANN JEAN-JACQUES MARCEL ET AL) 5 October 1999
(1999-10-05)

D2: EP-A-0 566 226 (ZENECA LTD) 20 October 1993 (1993-10-20)

D3; WO 99 61428 A (WAYNE HUGHES INST) 2 December 1999 (1999-12-02)

D4: WO 98 13354 A (LOHMANN JEAN JACQUES MARCEL ;HENNEQUIN LAURENT
FRANCOIS AND (FR);) 2 April 1998 (1998-04-02)

The present case describes quinazoline derivatives of the general formula | (claims 1-
12), a process for the preparation thereof (claim 13), pharmaceutical compositions the-
reof {(claim 14), the compounds | for use in therapy (claim 15), as well as the usage
thereof in the manufacture of a medicament (claim 16).

The scope of the compounds disclosed in the main claims of D1-D4 clearly overtaps

with the sope of the compounds | according to the present case; however, in none of

the compounds exemplified in D1-D4 the 5-position of the quinazoline skeleton is sub- Ve
stituted (as it is the case in the compounds {).

Therefore the subject-matter of claims 1-16 according to the present case is novel in
the sense of Article 33(2) PCT.

The problem of the present application was to provide further compounds possessing
anti-tumor activity.

There are no data in the present case showing that the problem has been actually sol-
ved, it must, however, be assumed that the compounds | according to the present case
are a solution to the problem, as they are structurally extremely close to certain com-
pounds exempilified in D1-D4 for which the anti-tumour activity has been shown. As the
presence of a substituent in 5-position (which is the only feature distinguishing the com-
pounds | from those exemplified in D1-D4) is even suggested in D1-D4, it would there-
fore be necessary to demonstrate that this structural feature leads to a surprising effact
which would make the compounds | according to the present case (as long as they are

#

Form PCT/Sepamie Shast/409 (Shest 1) (EPO-April 1897)
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a solution of the problem (vide infra) ) non-obvious.

Furthermore the following is noted:

The Applicant is entitled to claim all obvious modifications of what was described (cf.
Guidelines C-lll, 6.2); alternative variations have to be supported by a certain number
of examples (s. Guidelines C-Il, 4.9); in this case the breadth of the main claim repre-
sonts a reasonable generalisation of what has been exemplified, and it can be reason-
ably assumed that every compound falling within its scope actually provides a solution
to the problem underlying the invention.

Non-limiting terms like “aryl®, “heteroaryl” and “heterocyclyl” and extremely broad defini-
tions as those of G',G? and G3,G*, respectively, as used throughout the product claims
of the present application are, however, speculative in the sense of Article 56 EPC:
They include a great variety of structural possibilities not yet explored by the applicant,
the effect of which cannot be foreseen having regard to the problem underlying the pre-

sent invention.

Non-limititing terms and extremely broad definitions as cited above include

- chemical groups which are structurally so remote from those of the exampies that the
activity of molecules comprising them cannot be predicted within the li-mits of qualitati-
ve structure-activity-ralationship considerations

and also
- known pharmacophoric groups with the same or a completely different activity which

leads to hybrid molecules or bio-conjugates the actual biological activities of which are
unpredictable (i.e. it cannot be foreseen, whether those molecules have to be consider-
ed obvious or provide a solution to the problem at all).

Moreover such extremely broad definitions may, depending on the prior art, create un-
necessary overlap and selection situations.

By consequence an inventive step in the sense of Article 33(3) is not acknowiedged for
the subject-matter of claims 1-16.

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-Aprl 1997)
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Furthermore the following objections are raised:

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art disclo-
sed in the documents D1-D4 is not mentioned in the description, nor are these docu-

ments identified therein.

The scope of certain chemical groups as defined in the description is broader than a
skilled reader would expect it when reading the same terms used in the claims (this
sidlled reader would, for example, understand "alkyl" as designating a monovalent,
straight or branched, saturated hydrocarbon radical).

Hence, due to the “extended" definitions of “alkyl” and “(3-7C)cycloalkyl” the claims in
which these groups are comprised ars not in accordance with the description as re-

quested by Article 6 PCT.

Form PCT/Separate Sheet/400 (Sheet 3) (EPO-April 1997)
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{54) Titie: QUINAZOLINE DERIVATIVES FOR THE TREATMENT OF TUMOURS

(57) Abstract: The invention concerns quinazoline derivatives of Formula

R3

(1) wherein each of Q!, Z, m, R!, R2, R? and Q? have any of the meanings
defined in the dexcription; processes for their prepamtion, pharmacentical
compositions conixining them and their use in the manufaciure of & medica-

ment for use g3 an enti-jnvasive agent in the containmant and/or treatment
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of solid tumour dissase.
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QUINAZOLINE DERIVATIVIS FOR THE TREATMENT OF TUMOURS

The invention concems certain nove] quinazoline derivatives, or
pharmacentically-acceptable saits thereof, which possess anti-tumour activity and are
accordingly useful in methods of treatment of the human or animal body. The invention also
concerns processes for the manufacture of ssid quinazoline derivatives, to pharmaceutical
compositions containing them and to their use in therapeutic methods, for example in the
manufacture of medicaments for use in the prevention ar treatment of solid tumour disease in
a warm-blooded animal such as man.

Many of the ourrent treatment regires for cell proliferation discases such as psoriasis
and cancer utilise compounds which inhibit DNA synthesis. Such compounds are toxic to
cells generally but their toxic effect on rapidly dividing cells such as tumour cells can be
beneficial. Altemative approaches to nnti-.tumour agents which act by mechanisms other tlian
the inhibition of DNA synthesis have the i:otential to display enhanced selectivity of action.

In recent years it has been discovered that a cell may become cancerous by virtue of
the transformation of a portion of its DNA into an oncogene i.e. a gene which, on activation,
leads to the formation of malignant tumour cells (Bradshaw, Mutagenesis, 1986, 1, 91).
Several such oncogenes give rise to the production of peptides which are receptors for growth
factors. Activation of the growth factor receptor complex subsequently leads to en increase in
cell proliferation. It is known, for example, that several oncogenes encode tyrosine kinase
enzymes and that certain growth factor receptors are also tyrosine kinase enzymes
(Yarden et al., Ann. Rev, Biochem., 1988, 57, 443; Larsen et al., Ann. Reports in Med.
Chem , 1989, Chpt. 13). The firat group of tyrosine kinases to be identified arose from such
viral oncogenes, for example pp60™** tyrosine kinase (otherwise known as v-Src), and the
carresponding tyrosine kinases in normal éells, for example pp60°™™ tyrosine kinase
(otherwise known as c-Src).

Receptor tyrosine kinases are important in the transmission of biochemical signals
which initiate cell replication. They are large enzymes which span the cell membrane and
possess an extracellular binding domain for growth factors such as epidermal growth factor
(EGF) and an intracellular portion which functions as a kinase to phosphorylate tyrosine
amino acids in proteins and hence to influence cell proliferation. Various classes of receptor
tyrosine kinases are known (Wilks, Advances in Cencer Research, 1993, 60, 43-73) based on
families of growth factors which bind to differemt receptor tyrosine kinases. The classification
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includes Class I receptor tyrosine kinases comprising the EGF family of receptor tyrosine
kinases such ag the EGF, TGFa, Neu and erbB receptors, Class II receptor tyrosine kinases
comprising the insulin family of receptor tyroaine kinases such as the insulin and IGFI
receptors and insulin-related receptor (IRR) and Class Il feceptor tyrosine kinases comprising
the platelet-derived growth factor (PDGF) family of receptor tyrosine kinases such as the
PDGFa, PDGFp and colony-stimulating factor 1 (CSF1) receptors.

It is also known that certain tyrosine kinases belong to the class of non-receptor
tyrosine kinases which are located intracellularly and are involved in the transmission of
biochemical aignels such as those thatmﬂunqce tumour cell motility, dissemination and
invasiveness and subsequently metastatic tuamour growth (Ullrich et al., Cell, 1990, 61, 203-

-212, Bolen et al., EASEB ], 1992, 6, 3403-3409, Brickell et al., Critica] Reviews in

Oncogenesis, 1992, 3, 401-406, Bohlen et al., Oncogeng, 1993, 8, 2025-2031, Courtneidge

et al., Semin. Cagcer Biol., 1994, 5, 239-246, Lauffenburger et al., Cell, 1996, 84, 359-369,
Hanks et al, BioEssays, 1996, 19, 137-145, Parsons et al., Cumrent Opinion in Ce]l Biology,
1997, 9, 187-152, Brown ez al., Biochimica et Bjophvsica Acta, 1996, 1287, 121-149 and
Schlaepfer et al., Progress in Biophysics and Molecular Biology, 1999, 71, 435-478). Various
clagses of non-recaptor tyrosine kinases ere known including the Src family such as the Src,
Lyn, Fyn and Yes tyrogine kinases, the Abl family such as Abl and Arg and the Jak family
such as Jak 1 and Tyk 2.

It is known that the Src family of non-receptor tyrosine kinases are highly regulated in
normal cells and in the absence of extracellular stimuli are maintained in an inactive
conformation, However, some Src family members, for example c-Src tyrosins kinase, is
frequently aignificantly activated (when compared to normal call levels) in.common buman
cancers such as gastrointestinal cancer, for example colon, rectal and stomach cancer
(Cartwright et al., Proc. Natl. Acad. Sci, USA, 1990, 87, 558-562 and Mao et al., Oncogene,
1997, 135, 3083-3090), and breast cancer (Muthuswamy e al., Oncogene, 1995, 11, 1801-
1810). The Src family of non-receptor tyrosine kinases has also been located in other
common human cancers such as non-small cell lung cancers (NSCLCs) including
adenocarcinomas and squamaous cell cancer of the Jung (Mizuenks ef o, European Tournal
of Cancer, 1992, 28, 372-7), bladder cancer (Fanning et ql., Cancer Reaearch, 1992, 52, 1457-
62), oesophageal cancer (Jankowski et al., Gut, 1992, 33, 1033-8), cancer of the prostate,
ovarian cancer (Wiener er al., Clin. Cancer Research, 1999, 5, 2164-70) and pancreatic cancer
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(Lutz et al., Biochem, and Biophvs, Res, Cornm., 1998, 243, 503-8). As further human
tumour tissues are tested for the Src family of non-receptor tyrosine kinases it is expected that
its widespread prevalance will be eatablished.

1t is further known that the predominant role of ¢-Src non-receptor tyrosine kinase is to
regulate the assembly of focal adhesion complexes through interaction with a number of
cytoplasmic proteins including, for example, focal adhesion kinase and paxillin. In .a.ddition
c-§rc is coupled to signalling pathways that regulate the actin cytoskeleton which facilitates
cell motility. Likewise, important roles are played by the c-Src, c-Yes and c-Fyn non-receptor
tyrosine kinases in integrin mediated signalling and in disrupting cadherin-dependent cell-cell
junctions (Owens et al., Molecular Biology of the Cell, 2000, 11, 51-64 and Klinghoffer et al.,
EMBO Journal, 1999, 18, 2459-2471). Cellular motility is necesaarily required for a localised
tumour to progress through the stages of dissemination into the blood stream, invasion of
other tissucs and initiation of metastatic tumour growth. For example, colon tumour
progression from localised to disseminated, invasive metastatic disease has been correlated
with c-Src non-receptor tyrosine kinase activity (Brunton ef al., Oncogene, 1997, 14, 283-293,
Fincham et al., EMBO J, 1998, 17, 81-92 and Verbeek ez al., Exp. Cell Research, 1999, 248,
531-537).

Accordingly it has been recognised that an inhibitor of such non-receptor tyrosine
kinases should be of value as a selective inhibitor of the motility of tumour cclls and es a
selective inhibitor of the dissemination and invesiveness of mammalian cancer cells leading to
inhibition of metastatic tumour growth. In particular an inhibitor of such non-receptor
tyrosine kinases should be of value as an anti-invasive agent for use in the containment and/or
treatment of solid tumour disease.

We have now found that surprisingly certain quinazoline derivatives possess potent
anti-tumour activity. Without wishing to imply that the compounds disclosed in the present
invention possess pharmacological activity only by virtue of an effect on a single biological
process, it is believed that the compounds provide an anti-tumour effect by way of inhibition
of one or more of the non-receptor tyrosine-specific protein kinases that are involved in the
gignal transduction steps which lead to the invasiveneas and migratory ability of metastasiging
tumour cells. In particular, it is believed that the compounds of the present invention provide
an anti-tumour effect by way of inhibition of the Src family of non-receptar tyrosine kinases,
for example by inhibition of one or more of c-Src, c-Yes and c-Fyn.
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It is also known that c-Src non-receptor tyrosine kinase enzyme is involved in the
control of osteoclast-driven bone resorption (Soriano et al., Cell, 1991, 64, 693-702; Boyce et
al., L. Clin, Invest,, 1992, 90, 1622-1627; Yoneda et al., J. Clin, Invest,, 1993, 91, 2791-2795

. and Missbach ez al., Bone, 1999, 24 , 437-49). An inhibitor of c-Src non-receptor tyrosine

10

15

kinase is therefore of valus in the prevention and treatment of bone discases such as
osteoporosis, Paget’s disease, metastatic disease in bone and tumour-induced
hypercalcaemis.

The compounds of the present invention ere also usefu! in inhibiting the uncontrolled
cellular proliferation which arisea from various non-malignant diseases such as inflammatory
diseases (for example rheumatoid arthritis and inflammatory bowel disease), fibrotic digseasea -
(for example hepatic cirrthosis and lung fibrosis), glomerulonephritis, multiple sclerosis,
psoriasis, hypersensitivity reactions of the skin, blood vessel diseases (for example
atherosclerosis and restenosis), allergic asthma, insulin-dependent dinbetes, diabetic
retinopathy and diabetic nephropathy,

Generlly the compounds of the present invention possess potent inhibitory activity
against the Src family of non-receptor tyrosine kinases, for example by inhibition of ¢-Src
and/or c-Yes, whilst possessing leas potent inhibitory ativity against other tyrosine kinase
enzymes such as the receptor tyrosine kinases, for example EGF receptor tyroaine kinase
end/or VEGR receptor tyrosine kinase. Furthermore, certain compounds of the present
invention, possess substantially better potency against the Sre family of non-receptor tyrosins
kinases, for example c-Src and/or c-Yes, than against EGF receptar tyrosine kinase or VEGF
receptor tyrosine kinase. Such compounds possess sufficient potency sgainst the Src family of
non-receptor tyrosine kinases, for example ¢-Src and/or c-Yes, that they may be used in an
amount sufficient to inhibit, far example, c-Src and/or c-Yes whilst demonstrating little
activity against EGF receptor tyrosine kinase ar VEGF receptor tyrosine kinase.

According to one aspect of the invention there is provided a quinazoline derivative of
the Formula 1
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whereinmis 0, 1,2 or 3;
each R! group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, ami:.m, formyl, carboxy,

5 carbamoyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, -
(2-6C)alkynyloxy, (1-6C)elkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl,
(1-6C)alkylamino, di-[(1-6C)alkylJamino, (1-6C)alkoxycarbonyl, N<(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamine, (3-6C)alkenoylamino, N(1-6C)alkyl-

10 (3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-6C)alkyl-(3-6C)alkynoylamino,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkenesulphonylemino and
N-(1-6C)alkyl(1-6C)alkanesulphonylamino, or fram a group of the formula :

Q’ -x1-
wherein X' is & direct bond or is selected from O, S, SO, SOz, NR*), CO, CH(ORY,

15 CON(RY), N(R“CO, SO:NR*), NR*SO;, OC(R )2, SCR*)2 and NRYCR*),, wherein R* is
hydrogen or (1-6C)alkyl, and Q’ is aryl, aryl(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alky), heterocyclyl ar heterocyclyl-(1-6C)alkyl, or (R')y, is-(1-3C)alkylensdioxy,

end wherein adjaceat carbon atoms in any (2-6C)alkylene chain within a R! substituent

20 are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO3, ‘
N®?), CO, CH(OR®), CON(R?), NR)CO, SO,NR), NR*)SO,, CH=CH and C=C wherein
R’ is hydrogen or (1-6C)alkyl, :

and wherein any CH;=CH- or HCnC- group within a R’ substituent optionally bears st
the terminal CH= or HC= position a substituent selected from halogeno, carboxy, catbamoyl,

25 (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoy],
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]amino-(1-6C)alkyl or
from a group of the formula :
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Q-x- -
wherein X* is a direct bond or is selected from CO and N(R®)CO, wherein RY is hydrogen or
(1-6C)alkyl, and Q* is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl,

and wherein any CH; or CHj group within a R! substituent optionally bears on each
seid CH; or CHj group one or more halogeno ar (1-6C)alky] substituents ar a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alkoxy, (I{Qﬂhlﬁo.
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)elkylamino, di-[(1-6C)alkyl]amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkenoylamino, N~-(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoy],
(1-6C)alkenesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a
group of the formula :

- X“ - Q’

wherein X’ is a direct bond or is selected from O, S, SO, SO;, NRR"), CO, CH(ORY),
CONR"), NR")CO, SO:NR"), NR"SOz, CR")20, C(R"),S and NR"YCR"), wherein R’ is
hydrogen or (1-6C)alkyl, and Q” is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl<(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alkyl, heteracycly! or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on RY
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
(2-8C)alkeny], (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-{(1-6C)alkyl}amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkenesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, or fram a group of the formula :

- x4 - RI

wherein X* is a direct bond or is selected from O and N(R®), wherein R® is hydrogen or
(1-6C)aliyl, aud R" is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano~(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyl]amino-
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(1-6C)alkyl, (2-6C)alkanoylamino-(1-6C)alkyl or (1-6C)alkaxycarbanylamino-(1-6C)alkyl,
or from a group of the formula :

| x-¢f
wherein X’ is a direct bond or is sclected from O, CO and N(R'®), wherein R'® is hydrogen or
(1-6C)alkyl, and Q° is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alky}, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substitnents, which may be the same
or different, selected from halogeno, (1-6C)alkyl and (1-6C)alkoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
oxo or thioxo subatituents;

R? is hydrogen or (1-6C)alkyl;

R? is hydrogen or (1-6C)alkyl;

Z is a direct bond or is selected from O, S, SO, SOz, N(R''), CO, CH(OR!),
CONR'), NR'')CO, SO;NR"), N(R"")S0z, OCR"')s, SCR"')z and NR")CR ")z,
wherein R"! is hydrogen or (1-6C)alkyl;

Q' is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-6C)alkyl,
(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,
heterocyclyl or heterocyclyl(1-6C)alkyl, or, when Z is a direct bond or O, Q! may be
(1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cym-'(l-scmkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkyl]amino~(1-6C)alkyl, (1-6C)alkylthio-(1-6C)alkyl,
(1-6C)alkylsulphinyl~(1-6C)alkyl or (1-6C)alkylsulphonyl-(1-6C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O, S,
SO, SOa, NR'®), CO, CH(OR'), CONR'?), N(R')CO, SO;NR'*), NR'*)S0,, CH=CH and
C=C wherein R'? is hydrogen or (1-6C)alkyl,

and wherein any CHo=CH- ar HC=C- group within the Q'-Z- group optionally bears at
the terminal CHz= or HC= position a subatituent selected from halogeno, carboxy, carbamoyl,
(1-6C)alkoxycarbonyl, N<{1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]lamino(1-6C)alkyl or
from a group of the formula :

D
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wherein X is a direct bond or is selected from CO and N(R'*)CO, wherein R is hydrogen or
(1-6C)alkyl, and Q” is aryl, aryl-(1-6C)alkyl, heteroary, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl,

and wherein any CH; or CH; group within the Q'-Z- group optionally bears on each
aaid CHa or CHj group one or more halogeno or (1-6C)alkyl substituents or a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, E—(l-&g):ll:yl-
(2-6C)alkanoylamino, N-(1-6C)alkylsulphemoyl, N.N-di-{(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a
group of the formula ; '

: - X"-Q'

wherein X’ is a direct bond or is selected from O, S, SO, SO, NR'Y), CO, CH(OR'),
CON(R"), NR'9CO, SON®R'™), NR'4S0;, CR'4,0, CR',S md NR'YCR'™);,
wherein R' is hydrogen or (1-6C)alkyl, and Q" is aryl, aryl(1-6C)alkyl, (3-7C)cycloalkyl,
(3-7C)cycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl,

* heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, heteroaryl or heterocyclyl group within the Q*-Z- group
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, triflucromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsuiphinyl, (1-6C)elkyisulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl}amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkinesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, or from a group of the formnia :

-x*-RY

wherein X* is a direct bond or is selected from O and N(R'®), wherein R ia hydrogen or
(1-6C)alkyl, and R* is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-[(1-6C)alkyl]amino-(1-6C)alkyl, or from a group of the formula :
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wherein X’ is a direct bond or is selected from O, CO and N(R'"), wherein R" is hydrogen or
(1-6C)alkyl, and Q’ is aryl, aryl-(1-6C)elkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
5 or different, selected from halogeno, (1-6C)alkyl and (1-6C)alkoxy,
and wherein eny heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo

or thioxo substituents; and
Q?is an aryl group of formula Ia
G2
1
3 e
G8 Ia

10 wherein G' is selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy,
catbamoyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl,
(1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoy,
N.N-di-[(1-6C)alkyljcarbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)slkanoylamino,

15 N-(1-6C)alky}-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(1-6C)alkyl-
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N~(1-6C)alkyl~(3-6C)alkynoylamino,
N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphanylamino, or from a group of the formula : -

. - xlo - Rll

20 wherein X'° is a direct bond or is selected from O and N(R'®), wherein R* is hydrogen or
(1-6C)alkyl, and R'® is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyt, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-[(1-6C)alkylJamino-(1-6C)alkyl, ar from a group of the formula :

_xn - Qlﬂ

25 wherein X" is a direct bond o is selected from 0, 8, SO, SO;, N(R?™), CO, CH(OR™),
CONR™), NR™)CO, SO:NR™), NR*)SO;, CR?™),0, CR™);S and NR™)CR™),,
wherein R® is hydrogen or (1-6C)alkyl, and Q'° is aryl, aryl-(1-6C)alkyl, heteroaryl,
heteroaryl-(1-6C)atkyl, heterocyclyl ar heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2
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substituents, which may be the same or different, selected from halogeno, (1-6C)alkyl and
(1-6C)alkoxy, and any heterocyclyl group within Q' optionally bears 1 or 2 oxo or thioxo
sobstituents,

and each of G?, G*, G* and G®, which may be the same or different, is selected from
hydrogen, halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino and di-[(1-6C)alkyl]amino,

or G' and G* together form a group of formula :- -CH=CH-CH=CH-,
-N=CH-CH=CH-, -CH=N-CH=CH-, -CH=CH-N=CH-, -CH=CH-CH=N-, -N=CH-N=CH-,
-CH=N-CH=N-, -N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-, -CH=CH-0-,
-0-CH=CH-, -CH=CH-S-, -S-CH=CH-, -CH;-CHz-0-, -O-CH;-CHz-, -CHz-CHg-S-,
-S-CH;-CHy-, -0-CHz-O-, -0-CHz-CHy-O-, -S-CH;-S-, -S-CH;-CH;-S-, -CH=CH-NH-,
-NH-CH=CH-, -CH,-CH;-NH-, -NH-CHz-CH;-, -N=CH-NH-, -NH-CH=N-, -NH-CH;-NH-,
-O-CH=N-, -N=CH-O-, -8-CH=N-, -N=CH-S-, -O-CHz-NH-, -NH-CHy-O-, -S-CHz-NH-,
-NH-CH;-S-, -O-N=CH-, -CH=N-O-, -8-N=CH-, -CH=N-S-, -O-NH-CH;-, -CH;-NH-O-,
-S-NH-CH;-, -CHy-NH-S-, -NH-N=CH-, -CH=N-NH-, -NH-NH-CH;-, -CH;-NH-NH-,
-N=N-NH- or -NI-I-N_=N-,

or G has any of the meanings defined hereinbefore and G* and G® together or
G? and G* together form a group of formula :- -CH=CH-CH=CH-, -N=CH-CH=CH-,
-CH=N-CH=CH-, -CH=CH-N=CH-, -CH=CH-CH=N-, -N=CH-N=CH-, -CH=N-CH=N-,
-N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-, -CH=CH-0-, -0-CH=CH-, -CH=CH-S-,
-S-CH=CH-, -CHz-CHx-O-, -O-CHz-CHz-, -CH;-CHz-S-, -S-CHy-CHy-, -O-CH;-O-,
-0-CH;-CH;-O-, -S-CHa-S-, -S-CH-CHg-S-, -CH=CH-NH-, -NH-CH=CH-, -CH,-CH,-NH-,
-NH-CHz-CHj-, -N=CH-NH-, -NH-CH=N-, -NH-CHz-NH-, -0-CH=N-, -N=CH-O-,
-S-CH=N-, -N=CH-S~, -O-CHs-NH-, -NH-CH;-O-, -S-CHz-NH-, -NH-CH;-S-, -O-N=CH-,
-CH=N-0-, -S-N=CH-, -CH=N-8~, -O-NH-CHz-, -CHz-NH-O-, -§-NH-CH;-, -CH2-NH-S-,
-NH-N=CH-, -CH=N-NH-, -NH-NH-CHz-, -CHz-NH-NH-, -N=N-NH- or -NH-N=N-,

and the 9- or 10-membered bicyclic heteroaryl or hetarocyclic ring formed when G*
and G? together, G? and G* together or G* and G* together are linked optionally bears on the
heteroaryl or heterocyclic portion of the bicyclic ring 1, 2 or 3 substituents, which may be the
same or different, selected from hﬂopno. trifluoromethyl, cyano, nitro, hydroxy, amino,
(1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino and
di-[(1-6C)alkyl]amino, and any bicyclic heterocyclic ring so formed opticnally bears 1 or 2
oxo or thioxo groups;
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or a pharmaceutically-acceptable salt thereof.

According to a further aspect of the invention there is provided a quinazoline
derivative of the Formula I wherein each of m, R', R?, R? and Q? has any of the meanings
defined hereinbefore and

Z is a direct bond or is selected from O, S, SO, SOz, NR'Y), CO, CH(OR'),
CONR™), NR')CO, SO;NR'), NR')SO2, OCR '), SC(R“)z and NR')YCR),
wherein R! is hydrogen or (1-6C)alkyl; and

. Q! is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl(1-6C)alkyl,
(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,
heterocyelyl or heterocyelyl-(1-6C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)elkylene chein within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O, S,
S0, 80;, N(R'?), CO, CH(OR'®), CONR!%), NR'*)CO, SO;N(R'?), N(R'2)S0,, CH=CH and
C=C wherein R" is hydrogen or (1-6C)alkyl,

and wherein any CH; or CH; group within the Q'-Z- group optionally bears on each
said CH; or CHj3 group one or more halogeno or (1-6C)alkyl substituents or a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphiny}, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl}amino,
(1-6C)alkoxycarbony), N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyljcarbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, N,N-di-[(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, ar from a
group of the formula :

-x7- Ql
wherein X ia a direct bond or is selected from O, S, SO, SO;, NR'Y), CO, CH(OR',
CONR™), N(R'9CO, SO,NR'Y), NR')S0;, CR'9;0, CR'):S and NR'YCR '),
wherein R™ is hydrogen or (1-6C)alkyl, and Q" is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl,
(3-7C)cycloalkyl-(1-6C)atkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein eny eryl, heteroaryl or heterocyclyl group within the Q'-Z- group
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, triflucromethyl, cyano, nitro, hydraxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
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(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-{(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkyicarbamoyl,
N.N-di-f(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamina,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N~(1-6C)alkylsulphamoyl,
N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, or from a group of the formula :

. - XI_RIS
wherein X® is a direct bond or is selected from O and N(R'®), wherein R'¢ is hydrogen or
(1-6C)alkyl, snd R'® is halogeno<(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkyinmino-(1-6C)alkyl or
di-{(1-6C)alkyl]Jamino-(1-6C)alkyl, or from a group of the formula :

- X’-Q’ '

wherein X” is a direct bond or is selected from O, CO and N(R""), wherein R'7 is hydrogen or
(1-6C)alkyl, and Q’ is aryl, aryl-(1-6C)alkyi, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
ar different, selected from halogeno, (1-6C)alky! and (1-6C)alkoxy,

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 axo
or thioxo substituents. - .

According to a further aspect of the invention there is provided a quinazoline
derivative of the Formnla I wherein each of m, R', R?, R? and Q? has sny of the meanings
defined hereinbefare and

Z is selected from O, S, SO, S0, NR'), CO, CH(OR"), CONR™), NR')CO,
SO:N "). N(R“)SO:. OC(R"):, SC(R“); and N(R“)CCR“):. wherein R is hydrogen or
(1-6C)alkyl; and

Q' is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-6C)lkyl, (3-7C)cycloalkenyl,
(3-7C)cycloalkenyl(1-6C)alkyl, heterocycly! or heterocyclyl-(1-6C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separated by the ingertion into the chain of a group selected from O, S,
SO, S0, NR'), CO, CH(OR ), CONR'*), NR™)CO, SO;NR'), N(R'*)SO;, CH=CH and
O=C wherein R*2 is hydrogen or (1-6C)alkyl,
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and wherein any CH; or CH; group within the Q'-Z- group optionally bears on each
aeid CH; or CHj group one or more halogeno or (1-6C)alkyl substituents or a substitnent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylaulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,
(1-6C)yalkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyljcarbamoyl,
(2-6C)alkanoyl, (2-6C)alkanayloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)alkylsulpbamoyl, N,N-di-{(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a
group of the formula :
-X'-Q .
wherein X is a direct bond or is selected from O, S, SO, SOz, N(R'%, CO, CH(ORY),
CONR'), NR')CO, SO;NR'), NR')SO0,, CR';0, CR"):S and NR')CR',,
wherein R™ is hydrogen or (1-6C)alkyl, and Q® is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl,
(3-7C)cycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloaikenyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl(1-6C)alkyl,
and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1, 2 or 3
substituents, which may be the same or different, selected from halogeno, trifluoromethyl,
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkenesulphonylamino and
" N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the farmula :
e x! - Rl!
wherein X* is a direct bond or is selected from O and N(R'%), wherein R' is hydrogen or
(1-6C)alkyl, and R™ is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino~(1-6C)alky! or
di-[(1-6C)atkyl]amino-(1-6C)alkyl, or from a group of the formula :
-x°-Q°
wherein X? is a direct bond or is selected from O, CO and N(R'"), wherein R i5 hydrogen or
(1-6C)alkyl, and Q” is aryl, aryl(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocycly!
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or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
or different, selected from halogeno, (1-6C)alkyl and (1-6C)alkoxy,
and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
or thioxo substitnents. .
5 According to & further aspect of the invention there is provided a quinazoline
 derivative of the Formula I

R3
Q Q2

SN

Y

R?
(R"),
whereinmis 0, 1, 2 or 3;
each R! group, which may be the same or different, is sclected from halogeno,

10 trifluoromethyl, cyano, isocyano, nilro: hydroxy, mercapto, emino, farmyl, carboxy,
carbamoyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsuiphonyl,
(1-6C)alkylamino, di-{(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N,N-di-{(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,

15 N<(1-6C)atkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(1-6C)elkyl-
(3-6C)alkenoylemino, (3-6C)slkynoylamino, N-(1-6C)atkyl<(3-6C)alkynoylamino,
N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from 8 group of the formula:

. Q! - x! -

20 wherein X' is a direct bond or is selected from O, S, SO, SO;, NR*), CO, CH(ORY,
CONRY), NR*CO, SO:NR*), N(R)S0,, OCR")2, SCR), and N(RYYC®R")z, wherein R* is
hydrogen ar (1-6C)alkyl, and Q’ is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)eycloalkenyl, (3-7C)cycloelkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-

~ (1-6C)alky}, hetarocyclyl or heterocyclyl-{(1-6C)alkyl, or (R')q is (1-3C)alkylenedioxy,

; and wherein adjacent carbon atoms in eny (2-6C)alkylene chain within a R' substituent

are optionally separated by the insertion into the chain of a group selected from O, §, SO, SO;,
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NR®), CO, CH(OR®), CON(R®), NR%)CO, SO.NRY), N(R*)SO3, CH=CH and C=C wherein
R’ is hydrogen or (1-6C)alkyl,

and wherein any CH;=CH- ar HC=C- group within a R’ substituent optionally bears at
the terminal CHz= or HC= position a subastituent selected from halogeno, carboxy, carbamoyl,
(1-6C)alkoxycarbonyl, N(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl,
amino—(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]amino-(1-6C)alkyl or
from a group of the formula :

Q'-x-

wherein X? is a direct bond or is selected from CO and N(R®)CO, wherein R° is hydrogen or
(1-6C)alkyl, and Q* is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl,

and wherein any CH; or CHj group within a R! substituent optionally bears on each
said CH; or CH; group one or more halogeno or (1-6C)alkyl substituents or a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyllamino,
(1-6C)alkoxycarbonyl, N~(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkzmoyl, (2-6C)alkanoyloxy, (2-6C)alkenoylamino, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)aikylsulphamoyl, N.N-di-[(1-6C)alkyi]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a
group of the formula : '

-x%-Q°

wherein X° is a direct bond or is selected from O, S, SO, S0z, N(R%), CO, CH(ORY),
CONR"), NR"YCO, SON(R"), N(R")SOz, CR")0, CR")2S and NR))CR")z, wherein R’ is
hydrogen or (1-6C)alkyl, and Q" is ary, aryl{(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)eycloalkyl-
(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl, '

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R!
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
(2-8C)etkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di~{(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N~(1-6C)alkylcarbamoy],
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N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkenoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkmnoylamino, N-(1-6C)alkyisulphamoyl,
N.N-di-[(1-6Cyalkyl}sulphamoy, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, or from a group of the formala :

- x‘ - Rl
wherein X* is a direct bond ar is selected from O and N(R®), wherein R® is hydrogen or
(1-6C)alkyl, and R* is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alky), amino-(1-6C)alky, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)lkyllamino- &
(1-6C)alkyl, (2-6C)alkinoylamino-(1-6C)alkyl or (1-6C)alkoxycarbonylamino-(1-6C)alkyl,
or from a group of the formula :

- x! - Q‘

wherein X® is a direct bond ar is selected from O and N(R'®), wherein R'? is hydrogen or
(1-6C)alky], and Q° is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
or different, selected from halogeno, (1-6C)alkyl and (1-6C)alkoxy,

and wherein any heterocyclyl groop within a substituent on R! optionally bears 1 or 2
oxo or thioxo substituents;

R? is hydrogen or (1-6C)alkyl;

R’ is hydrogen or (1-6C)alkyl;

Z is a direct bond or is selectsd from O, S, SO, SO;, NR'Y), CO, CH(OR'Y),
CONR™), NR'')CO, SONR"), NR'')SO;3, OCR™)z, SCR'"); and NR™)C(R "),
wherein R is hydrogen or (1-6C)alkyl; o

Q' is aryl, ary1(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl1-6C)elkyl,
(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroeryl, heteroaryl-(1-6C)alkyl,
heterocyclyl or heterocyclyl-(1-6C)alkyl, or, when Z is a direct bond or O, Q' may be
(1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alky], hydraxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alkyl, cyano~(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamine-
(1-6C)alkyl, di-[(1-6C)alkyl]amino(1-6C)alkyl, (1-6C)alkylthio~(1-6C)alkyl,
(1-6C)alkylsulphinyl(1-6C)slkyl or (1-6C)alkylsulphonyl-(1-6C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q!-Z-
group are optionally separated by the insertion into the chain of a group selected from O, S,
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80, 50z, NR'*), CO, CH(OR'?), CONR'), NR**)CO, SO,NR'?), NR')S0;,, CH=CH and
C=C wherein R is hydrogen or (1-6C)alkyl,

and wherein any CH;=CH- or HCSC- group within the Q'-Z- group optionally bears at
the terminal CHy= or HC= position a substituent selected ffom halogeno, carboxy, carbamoy],
(1-6C)alkoxycarbonyl, N<{1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyllcarbamoyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)atky! and di-[(1-6C)alkyl]amino(1-6C)alkyl or
from a group of the formula :

Q-x"- _
wherein X° is a direct bond or is selected from CO and N(R'?)CO, wherein R" is hydrogen or
(1-6C)alkyl, and Q’ is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl, '

and wherein any CH; ar CHs group within the Q'-Z- group optionally bears on each
said CH; or CHj3 group ons or more halogeno or (1-6C)alkyl substituents or a substitnent
sclected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-{(1-6C)alkyl]amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyljcarbamoyl,
(246C)slkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkenesulphonylamino, or from a
group of the formula :

-x7- Ql
wherein X is a direct bond or is selected from O, S, SO, SOz, N(R'*), CO, CH(OR™),
CON(R'*), NR'")CO, SO:NR'), NR')S03, CR'20, CR'9:S and NR'YCR ),
wherein R'* is hydrogen or (1-6C)alkyl, and Q® is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl,
(3-7C)cycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl ar heterocyclyl-(1-6C)alkyl,

and wherein any aryl, heteroaryl or heterocycly! group within the Q'-Z- group
optionally bears 1, 2 ar 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)elkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl}amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
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N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,
N.N-di-{(1-6C)alkyl]sulphamoyi, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkamesulphonylamino, or from a group of the formula :

_x8-RIS
wherein X* is a direct bond or is selected from O and N(R'®), wherein R'® is hydrogen or
(1-6C)alkyl, and R is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano~(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-{(1-6C)alkylJamino-(1-6C)alkyl, or from a group of the formuls ;

-X-¢P

" wherein X? is a direct bond or is selected from O and N(R'), wherein RY is hydrogen ar

15

(1-6C)alkyl, and Q is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)elkyl which optionally bears 1 ar 2 substituents, which may be the same
or different, selected from halogeno, (1-6C)alkyl and (1-6C)alkoxy,

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 axo
ar thiaxo substituents; and

Q* is an ary] group of formula Is

G2
G G2

G4

G Ia
wherein G' is selected from halogeno, triffucromethyl, cyano, nitro, hydroxy, amino, carboxy,
carbamoyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)alkynyloxy, (1-6C)alkyithio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl,
(1-6C)alkylamino, di-[(1-6C)alkyi]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-{(1-6C)alkyllcarbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)ulkyl-(2-6C)alkenoylamino, (3-6C)alkenoylamino, N-(1-6C)alkyl-
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N~(1-6C)alkyl-(3-6C)alkynoylamino,
N<(1-6C)alkyisulphamoyl, N.N-di-[(1-6C)alkyllsulphamaoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :

_XIO_RII
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wherein X' ia a direct bond or is selected from O and N(R'®), whersin R is hydrogen or
(1-6C)alkyl, and R' is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-[(1-6C)alkyljamino-(1-6C)alkyl, or from a group of the formula :
—xli- Qm

wherein X! is a direct bond or is selected from O, S, SO, SOz, NR™), CO, CH(OR™),
CONR™), N(R™)CO, SO:NR™), NR™)S0;, CR™),0, CR™)S mnd NR*)CR™),,
wherein R* is hydrogen or (1-6C)alkyl, and Q'° is aryl, aryl-(1-6C)alkyl, heteroaryl,
heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl which opticnally bears 1 or 2
substituents, which may be the same or different, selected from halogeno, (¥-6C)alkyl and
(1-6C)alkoxy, and any heterocyclyl group within Q'° optionaily bears 1 or 2 oxo or thioxo
substituents,

and each of G?, G?, G* and G®, which may be the same or different, is selected from
hydrogen, halogeno, trifluoromethyl, cyano, aitro, hydroxy, amino, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino and di-[(1-6C)alkyl]amino,

or G' and G together form a group of formula :- -CH=CH-CH=CH-,
N=CH-CH=CH-, -CH=N-CH=CH-, -CH=CH-N=CH-, -CH=CH-CH=N-, -N=CH-N=CH-,
-CH=N-CH=N-, -N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-, -CH=CH-O-,
-0-CH=CH-, -CH=CH-S-, -S-CH=CH-, -CH3-CH,-O-, -O-CHy-CHy-, -CHa-CHz-S-,
-S-CH;-CHy-, -0-CHz-O-, -O-CHy-CHy-O-, -S-CHy-S-, -S-CH2-CHy-S-, -CB=CH-NH-,
-NH-CH=CH-, -CE;-CH,-NH-, -NH-CHz-CH;-, -N=CH-NH-, -NH-CH=N-, -NH-CH; NH-,
-O-CH=N-, -N=CH-0-, -S-CH=N-, -N=CH-$-, -O-CHz-NH-, -NH-CH;-0-, -S-CH,-NH-,
“NH-CHz-S-, -0-N=CH-, -CH=N-O-, -S-N=CH-, -CH=N-S-, -O-NH-CH-, -CH;-NH-O-,
-S-NH-CHy-, -CHz NH-S-, -NH-N=CH-, -CH=N-NH-, -NH-NB-CHj-, -CH, NH-NH-,
-N=N-NH- or -NH-N=N-,

ar G' has any of the meanings defined hereinbefare and G* and G together or
G® and G* together form a group of formula :- -CH=CH-CH:=CH-, -N=CH-CH=CH-,
-CH=N-CH=CH-, -CH=CH-N=CH-, -CH=CH-CH=N-, -N=CH-N=CH-, -CH=N-CH=N-,
N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-; -CH=CH-0-, -O-CH=CH-, -CH=CH-§-,
-S-CH=CH-, -CHz-CH;-O-, -0-CH;-CHy-, -CH;-CH3-S-, -S-CH;-CHj-, -0-CHz-O-,
-0-CH3-CHz-O-, -S-CH;-S-, -S-CHy-CH;-S-, -CH=CH-NH-, -NH-CH=CH-, -CH;-CH;-NH-,
-NH-CH,-CHg-, -N=CH-NH-, -NH-CH=N-, -NH-CH;-NH-, -0-CH=N-, -N=CH-O-,
-S-CH=N-, -N=CH-S-, -0-CHz-NH-, -NH-CHz-O-, -S-CH;-NH-, -NH-CHz-§-, -O-N=CH-,
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-CH=N-0-, -S-N=CH-, -CH=N-S-, -O-NH-CHz-, -CH2-NH-O-, -S-NH-CH;-, -CH;-NH-S-,
-NH-N=CH-, -CH=N-NH-, -NH-NH-CHy-, -CH;-NH-NH-, -N=N-NH- ar -NH-N=N-,

" and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring formed when G*
and G? together, G* and G together or G* and G* together are linked optionally beers on the
heteroeryl or heterocyclic portion of the bicyclic ring 1, 2 or 3 substituents, which may be the
same or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino,
(1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkaxy, (1-6C)alkylamino and
di-{(1-6C)alkyl]emino, and any bwychc heterocyclic ring so formed optionally bears 1 ar 2
oxo or thioxo groups;
ora pharmaceﬁﬁcally—aoceptnble salt thereof.

According to a further aapect of the invention thers is provided a quinazoline
derivative of the Formula I wherein each of.m. R!, R? R? and Q* has eny of the meanings
defined hereinbefore and -

Z is a direct bond or is sclected from O, S, SO, $O2, NR'), CO, CH(OR'),
CONR"), NR")CO, SONR"™), N(R"")S02, OCR")5, SCR"")2 and NR™)CR')z,
wherein R" is hydrogen ar (1-6C)alkyl; and

Q' is aryl, aryl-{(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-6C)alkyl,
(3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,
heterocyclyl ar heterocyclyl-(1-6C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O, S,
S0, SOz, N(R'%), CO, CH(OR'), CONR'?), NR'H)CO, SO;NR'?), N(R'?)SO4, CB=CH and
C=C wherein R™ is hydrogen ar (1-6C)alkyl,

and wherein any CH; or CHy group within the Q'-Z- group optionally bears on each
said CHj or CHj group one or mare halogeno ar (1-6C)alkyl substituents or a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alknxy, (1-6C)alkyithio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylanino, di-[(1-6C)alkyl]amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl}carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino end N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a’
group of the formula :
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wherein X is a direct bond or is selected from O, S, SO, SO, NR'4), CO, CH(OR'Y,
CONR'), NR*)CO, SO;NR'), NR'980;, CR'“;0, CR'“;S and NR'YCR'),,
wherein R4 is hydrogen or (1-6C)elkyl, and Q® is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl,
(3-7C)cycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,
and wherein any aryl, heteroaryl or heterocyclyl group within the Q'-Z- group
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)elkyithio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyllcarbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoy},
N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkenesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, or from a group of the formula :
- xl - Rls
wherein X* is a direct bond or is selected from O and N(R!6), wherein R® is hydrogen or
(1-6C)alkyl, and R™ is halogeno-(1-6C)elkyl, hydroxy-(1-6C)aliyl, (1-6C)alkaxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-[(1-6C)alkyl]amino-(1-6C)alkyl, or from & group of the fappula :
-X°-Q°
wherein X is a direct bond or is selected from O and N(R'"), wherein R"” is hydrogen or
(1-6C)alkyl, and Q” is ary), aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
or different, selected from halogena, (1-6C)alkyl and (1-6C)alkaoxy,
and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 axo
or thioxo substituents.
According to & further aspect of the invention there is provided a quinazoline
derivative of the Formula I wherein each of m, R!, R?, R? and Q? has any of the meanings
defined hereinbefare and
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Z is selected from O, S, SO, SO, N(R'", CO, CH(OR'), CONR!Y), NR')CO,
SONR™), NR)SO,, OCR™);, SCR''), and NR')CR™);, whercin R"! is hydrogen or
(1-6C)alkyl; and

Q' is (3-7C)cycloalkyl, (3-7C)cycloalkyl(1-6C)alkyl, (3-7C)cycloalkenyl,
(3-7C)cycloalkenyl-(1-6C)alkyl, heterocycly! or heterocyclyl-<(1-6C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separuted by the insertion into the chain of a group selected from O, S,
S0, S0z, NR ™), CO, CH(OR™), CONR'), NR')CO, SO.NR'™), NR'*)S0;, CH=CH and |
C=C whercin R'? is hydrogen or (1-6C)alkyl,

and wherein any CH; or CH; group within the Q'-Z- group optionally bears on each
said CHj or CHj group one or more halogeno ar (1-6C)alkyl gubstituents or a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkylJamino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkancyloxy, (2-6C)alkanaylamino, N~(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)elkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyi-(1-6C)alkanesulphonylamino, or from a
group of the formula :

- x't_Ql
wherein X’ is a direct bond or is selected from O, S, SO, S0, NR'), CO, CH(OR™),
CONR'), NR')CO, SONR™), NR'9S0,, CR'),0, CR")2S and NR™)CR*p,
wherein R is hydrogen or (1-6C)alkyl, and Q" is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, .
(3-TC)cycloalkyl~(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl ar heterocyclyl-(1-6C)alkyl,

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1, 2 or 3
substitoents, which may be the same or different, selected from halogeno, trifluoromethyl,
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)elkylamino, di-{(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl,
N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl,
(2-6C)alkanoyloxy, (2-6C)elkanoylarmino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
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N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :

-8RI
wherein X? is a direct bond or is selected from O and N(R'®), wherein R'6 is hydrogen or
(1-6C)alkyl, and R" is halogeno-(1-6C)alkyl, hydroxy<(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl ar
di-[(1-6C)alkyl]amino-(1-6C)alkyl, or from a group of the formula :

-x°-Q°
wherein X is a direct bond or is selected from O and N(R'”), wherein R" is hydrogen or
(1-6C)alkyl, and Q is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
or different, selected from halogeno, (1-6C)alkyl and (l-GC)a]ko:Fy,

and wherein any heterocycly! group within the Q'-Z- group optionally bears 1 or 2 oxo
or thioxo subastituents.

In this specification the generic term “alkyl” includes both straight-chain and
branched-chain alkyl groups such as propyl, isopropyl and tert-butyl, and (3-7C)cycloalkyl
groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. However
references to individual alkyl groups such as “propyl” are specific faor the straight-chain
version only, references to individual branched-chain alky] groups such as “isopropyl” are
specific for the branched-chain vemion only and references to individual cycloalkyl groups
such as “cyclopentyl” are specific for that 5-membered ring only. An analogous convention
applies to other generic terms, for example (1-6C)alkoxy includes methoxy, ethoxy,
cyclopropyloxy and cyclopentyloxy, (1-6C)alkylamino includes methylamino, ethylamino,
cyclobutylamino and cyclohexylamino, and di-[(1-6Calkyljamino includes dimethylamino,
diethylamino, N-cyclobutyl-N-methylamino and N-cyclohexyl-N-ethylamino.

It is to be understood that, insofar as certain of the compounds of Formula I defined
ahbove may exist in optically active ar racemic forma by virtus of one or more asymmetric
carbon atoms, the invention includes in its definition any such optically active or racemic form
which possesaes the above-mentioned activity. The synthesis of optically active forms may be
carried out by standard techniques of arganic chemistry well known in the art, for example by
gynthesis from optically active starting materials or by resolution of & racemic form.

Similarly, the above-mentioned activity may be evaluated using the standard laboratory
techniques referred to hereinafter.
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Suitable vaines for the generic radicals referred to above include those set out below.

A suitable value for any one of the ‘Q’ groups (Q', Q* o Q'% when it s aryl or for the
aryl group within a *Q’ group is, for example, phenyl or naphthyl, preferably phenyl.

A suitable value for any one of the ‘Q’ groups (Q', Q® to Q%) when it s
(3-7C)cycloalkyl or for the (3-7C)cycloalkyl group within a Q" group is, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cycloheptyl or bicyclo[2.2.1]heptyl end a
suitable value for any one of the ‘Q’ groups (Q', Q* to Q% when it is (3-7C)cycloalkenyl ar
far the (3-7C)cycloalkenyl group within a ‘Q’ group is, for example, cyclobutenyl,
cyclopentenyl, cyclohexenyl or cycloheptenyl.

A suitabls value for any one of the *Q’ groups (Q', Q* to Q'®) when it is heteroaryl or
for the heteroaryl group within a ‘Q’ group is, for example, an aromatic 5- or 6-membered
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms
sclected from oxygen, nitrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl,
isoxazolyl, imidazolyl, pyrezolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl,
benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl,
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinmolinyl or naphthyridinyl.

A guitable value for any one of the ‘Q’ groups (Q', Q* to Q') when it is heterocyclyl
or for the heterocyclyl group within a ‘Q" group is, for example, a non-aromatic saturated or
partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms
selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, oxepanyl, pyrrolinyl, pyrrolidinyl, marpholinyl, tetrahydro-1,4-thiazinyl,
1,1-dioxotetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl,
dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or tetrahydropyrimidinyl,
preferably tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl,
1,1-dioxotetrahydro-4H-1,4-thiazinyl, p:pmdmyl ar piperazinyl, more preferably
tetrahydrofuran-3-yl, tetrahydropyran-4-yl, pyrolidin-3-yl, morpholino,
1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl, piperidino, piperidin4-yl or piperazin-1-yl. A
suitable value for such a group which bears 1 or 2 oxo or thioxo substituents is, for example,
2-oxopymrolidinyl, 2-thioxopymolidinyl, 2-oxoimidazolidinyl, 2-thioxcimidazolidinyl,
2-oxopiperidinyl, 2,5-dioxopyrrolidinyl, 2,5-dioxcimidazolidinyl or 2,6-dioxopiperidinyl.

A suitable value for a ‘Q’ group when it is beteroaryl{(1-6C)alky! is, for example,
heteroarylmethyl, 2-heteroarylethyl and 3-heteroarylpropyl. The invention comprisea
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corresponding suitable values for ‘Q’ groups when, for example, rather than a
heteroaryl-(1-6C)alkyl group, an aryl(1-6C)alkyl, (3-7C)cycloalkyl-(1-6C)alkyl,
(3-7C)cycloalkenyl-(1-6C)alkyl or heterocyclyl-(1-6C)alkyl group is present.

Suitable values for any of the ‘R’ groups (R! to R?), or for various groups within en
R! substituent, or for G' or for various groups within G', or for any of the ‘G" groups (G to

@°) within Q2 or for various groups within Q?, or for Q' or for various groups within Q', or
for verious groups within. the Q'-2- group include:-

for halogeno fluoro, chloro, bromo and iodo;
for (1-6C)alkyl: methyl, ethyl, propyl, isopropyl and tert-butyl;
10 for (2-8C)alkenyl: vinyl, isopropenyl, allyl and but-2-enyl;
for (2-8C)alkynyl: cthynyl, 2-propynyl and but-2-ynyl;
for (1-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and butoxy;
for (2-6C)alkenyloxy: vinyloxy and allyloxy;
for (2-6C)alkynyloxy: ethynyloxy and 2-propynyloxy;
15 for (1-6C)alkylthio: methylthio, ethylthio and propylthio;
far (1-6C)alkylsulphinyl: methylsulphinyl and ethylsulphinyl;
for (1-6C)alkylsulphonyl: methylsulphonyl and ethylsulphonyl;
for (1-6C)alkylamino: methylamino, ethylamino, propylamino,
isopropylamino and butylamino;
20 for di-[(1-6C)alkyl]amino: dimethylamino, diethylamino, N-ethyi-
N-methylamino and diisopropylamino;
for (1-6C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl
and tegt-butoxycarbonyl;
for N-(1-6C)alkylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl and
25 N-propylcarbamoyl;
for N.N-di-[(1-6C)alkylJcarbamoyl: N.N-dimethylcarbamoyl, N-ethyl-
N-methyicarbamoy] and N,N-diethylcarbamoyl;
for (2-6C)alkanoyl: acetyl and propionyl;
for (2-6C)alkanoyloxy: acetoxy and propionyloxy;
30 for (2-6C)alkanoylamino: acetamido and propionamido;

PCT/GB01/02424 @*
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for N~(1-6C)alkyl-(2-6C)alkanoylamino: N-methylacetamido and N-methylpropionamido;
for N-(1-6C)alkylsulphamoyl: N-methylsulphamoyl and N-ethylsulphamoyl,
for N.N-di-[(1-6C)alkyl]sulphamoyl:  N,N-dimethylsulphamoyl;
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methsnesulphonylamino and ethanesulphonylamino;

for N-(1-6C)alkyl-(1-6C)alkanesulphonylamino:  N-methylmethenesulphonylamino and

for (3-6C)alkenoylamino:

N-methylethsmesulphonylamino;
acrylamido, methacrylamido and crotonamido;

for N-(1-6C)alkyl-(3-6C)alkenoylamino: N-methylacrylamido and N-methylcrotonamido;

for (3-6C)alkynoylamino:

" propiolamido;

for N-(1-6C)alkyl-(3-6C)alkynoylamino: N-methylpropiolamido;

for amino-(1-6C)alkyl:

for (1-6C)alkylamino-(1-6C)alkyl:

for di-[(1-6C)alkyl}amino-(1-6C)alkyl:

for halogeno-(1-6C)ealkyl:
for hydroxy-(1-6C)alkyl:

for (1-6C)alknxy-(1-6C)alkyl:

for cyano-(1-6C)alkyl:

for (1-6C)elkylthio-{1-6C)alkyl:

for (1-6C)alkylsulphinyl-(1-6C)alkyl:

for (1-6C)alkylsulphonyl-(1-6C)alkyl:

aminomethyl, 2-aminoethyl, 1-aminoethyl and

. 3-aminopropyl;

methylaminomethyl, ethylaminomethyl,
1-methylaminoethyl, 2-methylaminoethyl,
2-ethylaminoethyl and 3-methylaminopropyl;
dimethylaminomethyl, diethylaminomethyl,
1-dimethylaminoethyl, 2-dimethylaminoethyl and
3-dimethylaminopropyl; '
chloromethyl, 2-chloroethyl, 1-chloroethyl and
3-chlaropropyl;

hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and
3-hydroxypropyl;

methoxymethyl, ethoxymethyl, 1-methoxyethyl,
2-methoxyethyl, 2-ethoxyethyl and
3-methoxypropyl;

cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and
3-cyanopropyl;

methylthiomethyl, ethylthiomethyl,
2-methylthiosthyl, 1-methylthioethyl and
3-methylthiopropyl;

methylsulphinylmethyl, ethylsulphinylmethyl,
2-methylsulphinylethyl, 1-methylsulphinylethyl and
3-methylsulphinylpropyl;

methylsulphonylmethy), ethylsulphonylmethy],
2-methylsulphonylethyl, 1-methylsulphonylethyl and
3-methylsulphonylpropyl;
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for (2-6C)alkanoylamino-(1-6C)alkyl:  acetamidomethyl, propionamidomethyl and
2-acetamidoethyl; and

for (1-6C)alkoxycarbonylamino-(1-6C)alkyl: methoxycarbonylaminomethyl,
ethoxycarbonylaminomethyl,
tert-butoxycarbonylaminomethyl and
2-methoxycarbonylaminoethyl.

A suitable valve for (R")y when it is a (1-3C)alkylenedioxy group is, for example,
methylenedioxy or ethylenedioxy and the oxygen atoms thereof occupy adjacent ring
positions.

When, as defined hereinbefore, an R* group forms a group of the formula Q*-X'- and,
for example, X' is a OC(R*); linking group, it is the carbon atom, not the oxygen atom, of the
OC(R*)2 linking group which is attached to the quinezoline ring and the oxypen atom is
attached to the Q* group, Similarly, when, for example a CHj group within a R® substituent
bears a group of the formuls -X*-Q° and, for exemple, X> is a C(R");0 linking group, it is the

carbon atom, not the oxygen atom, of the C(R);0 linking group which is attached to the CH; .

group and the oxygen atom is linked to the Q’ group. A similar convention applies to the
attachment of the groups of the formulae Q*-X% and -X"-Q’.

As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a
R! substituent may be optionally separated by the insertion into the chain of a group such as
0, CON(R®) ar C=C, For example, insertion of & O=C group ﬁm the ethylene chain within a
2-morpholinoethoxy group gives rise to a 4-morpholinobut-2-ynyloxy group and, for example,
insertion of & CONH group into the ethylene chain within a 3-methoxypropoxy group gives
rise to, for example, a 2-(2-methoxyacetamido)ethoxy group.

When, as defined hereinbefore, any CHz=CH- or HC=C- group within a R substituent
optionally bears at the terminal CH,= or HC= position a substituent such as a group of the
formula Q*-X?- wherein X? is, for example, NHCO and Q* is a hsterocyclyl-(1-6C)alkyl
group, suitable R‘Isubsﬁtuts so formed include, for example, N-[heterocyclyl-
(1-6C)alkyl]carbamoylvinyl groups such as N-(2-pyrrolidin-1-ylethyl)carbamoylvinyl or
N-[heterocyclyl-(1-6C)alkyl]carbamoylethyny] groups such as N~(2-pyrrolidin-
1-ylethyl)carbamoylethynyl.

PCT/GB01/02424
=2 %
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When, as defined hereinbefore, any CH; or CH; group within a R* substituent
optionally bears on each said CH; or CHj group one ar more helogeno ar (1-6C)alkyl
substituents, there are sujtably 1 or 2 halogeno or (1-6C)alkyl substinients present on each said
CH; group and there are suitably 1, 2 or 3 such substituents present on each said CHjy group.

When, a8 defined hereinbefore, any CHa or CHs group within a R substituent
optionally bears on each said CH; or CHj group a substituent as defined hercinbefore, suitable
R! substituents so formed include, for example, hy&mxy-aubsﬁnmd heterocyclyl-

LY

3-morpholinopropoxy, hydroxy-substituted amino-(2-6C)alkoxy groups such as 3-amino-
2-hydroxypropoxy, hydroxy-substituted (1-6C)alkylamino-(2-6C)alkoxy groups such as
2-hydroxy-3-methylaminopropoxy, hydroxy-substituted di-[(1-6C)alkyl]amino-(2-6C)alkoxy
groups such as 3-dimethylamino-2-hydroxypropaxy, hydroxy-substituted heterocyclyl-
(1-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy-
3-morpholinopropylamino, hydroxy-substituted amino-(2-6C)alkylamino groups such as
3-amino-2-hydroxypropylamino, hydroxy-substituted (1-6C)alkylamino-(2-6C)alkylamino

groups such as 2-hydroxy-3-methylaminopropylamino, hydroxy-substituted
di-[(1-6C)alkyljamino-(2-6C)alkylamino groops such as 3-dimethylamino-
2-hydroxypropylamino, hydroxy-substituted (1-6C)alkoxy groups such as 2-hydroxyethoxy, . @
(1-6C)alkoxy-substituted (1-6C)alkoxy groups such as 2-methoxysthoxy and :
3-ethoxypropoxy, (1-6C)alkylsulphonyl-substituted (1-6C)alkoxy groups such as
2-methylsulphonylethoxy and heterocyclyl-substituted (1-6C)alkylamino-(1-6C)alkyl groups

such as 2-morpholinoethylaminomethyl, 2-piperazin-1-ylethylaminomethyl and
3-morpholinopropylaminomethyl.

Similar considerations apply to the attachments and substitutions within the -Z-Q'
group.

When, as defined hereinbefore, G* and G? together form, for example, a group of
formula -O-CH=CH-, it is the oxygen atom, not the carbon atom, which is attached to the
ortho-position of the phenyl ring of formula Ia and the carbon atom is attached to the adjacent
meta-position of the phenyl ring of formula In. Similarly, when, for example, G* and G*
together form, for exampls, a group of formula -CH=CH-CH=N-, it is the carbon atom, not
the nitrogen atom, which is attached to the G* meta-position of the pheny] ring of formula In
and the nitrogen atom is attached to the adjacent G* para-position of the phenyl ring of




")

Y
L)
w)

10

15

‘WO 0194341 %mmzm

. =

formula]a. A similar convention applies to the attachment of the groups when, for aiample.
G’ and G* are joined. '

A suitable pharmaceutically-acceptabie salt of a compound of the Formnila I is, for
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric,
trifluoroacetic, citric or maleic acid; ar, for example, & salt of a compound of the Formula I
which is sufficiently acidic, for example an alkali or alkalin carth metal salt such as a
calcium or magnesium salt, or an ammonium salt, or & salt with an arganic base such as
methylamine, dimethylemine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine. '

Particular novel compounds of the invention include, for example, quinazoline
derivatives of the Formula I, or pharmaceutically-acceptable salts thereof, whimﬁn. unless
otherwise stated, each of m, R, R% R, Z, Q' and Q? has any of the meanings defined
hereinbefore or in paragraphs (8) to (ee) hereinafter :- '
(8 mis 1 or2, and each R’ group, which may be the same or different, is selected from
halogeno, trifluoromethyl, hydraxy, amino, carbamoyl, (1-6C)alkyl, (2-8C)alkenyl,
(2-8C)elkyny!, (1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,
N-(1-6C)alkylearbamoyl, N.N-di-[(1-6C)slkyl]carbamoyl, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamina, (3-6C)alkenoylamino, N-(1-6C)alkyl-
(3-6C)alkenoylamino, (3-6C)alkynoylamino and N-(1-6C)alkyl~(3-6C)alkynoylamino,
ar from a group of the formula :

Qs -x3-

wherein X' is a direct bond or is selected from O, N(RY), CON(R*), N(R*)CO and OC(R*),
wherein R* is hydrogen or (1-6C)alkyl, and Q° is aryl, aryl-(1-6C)alkyl, cycloalkyl-
(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)dlkyl, heterocyclyl or heterocyclyl<(1-6C)alkyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within 4 R' substituent
are optionally separated by the insertion into the chain of a group selected from O, N(R),
CON(R®), NR*)CO, CH=CH and C=C wherein R® is hydrogen or (1-6C)alkyl,

and wherein any CH;=CH- or HC=C- group within a R* substituent optionally bears at
the terminal CHz= or HC= pogition a substituent selected from catbamoyl,
N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl, amino-(1-6C)alkyl,
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(1-6C)alkylamino-(1-6C)alky! and di-[(1-6C)alkyl]amino-(1-6C)alkyl or from & group of the
farmula :
@*-¥-

wherein X? is a direct bond or is CO or N(R®CO, wherein R® is hydrogen or (1-6C)alkyl, and
Q' is heteroaryl, beteroaryl-{1-6C)alkyl, heterocyclyl ar heterocyclyl(1-6C)alkyl,

and wherein any CHz or CH; group within a R' substituent optionally bears on each
said CH; or CHj group 2 substituent selected from hydroxy, amino, (1-6C)alkoxy, 3
(I-GC)e.llkylmlphonyl. (1-6C)alkylamino and di-[(1-6C)alkyl]amino, or from a group of the '
formula :

_xs - QS
wherein X is a direct bond or is selected from O, NR7), CONR"), N(RCO and CR"),0,
wherein R is hydrogen or (1-6C)alkyl, and Q° is heteroaryl, heteroaryl-(1-6C)alkyl,
heterocyclyl or heterocyclyl-(1-6Calkyl,
and wherein any aryl, heteroaryl or heterocyclyt group within a substituent on R!
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (1-6C)alkyl, (1-6C)alkoxy,
N-(1-6C)alkylcarbamoyl and N.N-di-[(1-6C)alkyl]carbamoyi, or onhonnlly bears
1 substituent aelectadﬁnmagtoup of the formnla :
-x¢-r*
wherein X* is a direct bond or is selected from O and N(R®), wherein R® is hydrogen or
(1-6C)alkyl, and R® is hydroky~(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkylJamino-(1-6C)alkyl, (2-6C)alkenoylamino-
(1-6C)alkyl or (1-6C)alkaxycarbonylamino-(1-6C)alkyl, and from a group of the formula :
-x3-Q°
wherein X is a direct bond ar is selected from O end N(R'®), wherein R'° is hydrogen or
(1-6C)alkyl, and Q° is heterocyclyl ar heterocyelyl-(1-6C)alkyl which optionally bears 1 or 2
substituents, which may be the same or different, selected from halogeno, (1-6C)alkyl and
(1-6C)alkoxy,
and wherein any heterocyelyl group within a substituent on R optionally bears 1 or 2
oxo subatituents;
(® mis1or2, and each R group, which may be the same or different, is selected from
fluaro, chlaro, triflnoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl,
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, dimethylamino,
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diethylamino, dipropylamino, N-methylcarbamoyl, N.N-dimethylcartbamoyl, acetamido, 4
propionamido, acrylamido and propiolamido, or from a group of the formula :
Q*-x'-

wherein X' is a direct bond or is selected from O, NH, CONH, NHCO and OCH; and Q is
phenyl, benzyl, cyclopropylmethyl, 2-thienyl, 1-imidazolyl, 1,2,3-triazol-1-yl,
2-, 3- or 4-pyridyl, 2-imidazol-1-ylethyl, 3-imidazol-1-ylpropyl, 2-(1,2,3-triazolyl)ethyl,
3-(1,2,3-triazolyl)propyl, 2-, 3- or 4-pyridylmethyl, 2<(2-, 3- or 4-pyridyl)ethyl,
3-(2-, 3- or 4-pyridyl)propyl, 1-, 2- or 3-pyrrolidinyl, morpholino, 1,1-dioxotetrahydro-
4H-1 4-thiazin-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl, 1-, 3- or 4-homopiperidinyl,
piperazin-1-yl, homopiperazin-1-yl, 1-, 2- or 3-pyrrolidinylmethyl, morpholinomethyi,
piperidinomethyl, 3- or 4-piperidinylmethyl, 1-, 3- or 4-homopiperidinylmethyl,
2-pymrolidin-1-ylethyl, 3-pyrrolidin-2-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl,
3-pyrrolidin-1-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-(1,1-dioxotetrahydro-
4H-1,4-thiazin4-yl)ethyl, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propyl,
2-piperidinoethyl, 3-piperidinopropyl, 2-piperidin-3-ylethyl, 2-piperidin-4-ylethyl,
2-homopiperidin-1-ylethyl, 3-homopiperidin-1-ylpropyl, 2-piperazin-1-ylethyl,
3-piperazin-1-ylpropyl, 2-homopiperazin-1-ylethyl or 3-homopiperazin-1-ylpropyl,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R} substituent
are optionally separated by the insertion into the chain of a group selected from O, NH,
CONH, NHCO, CH=CH and C=C,

and wherein any CHy=CH- or HCs=C- group within a R! substituent optionally bears at
the terminal CH;= or HC= position & substituent selected from carbamoyl,
N-methylcarbamoyl, N-ethylcarbamoyl, N-propyicarbamoyl, N.N-dimsthylcarbamoyl,
aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, methylaminomethyl,
2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, dimethylaminamethyl,
2-dimethylaminoethyl, 3-dimethylaminopropyl or 4-dimethylaminobutyl, or from a group of
the formula :

Q‘ -x32-
wherein X is a direct bond or is CO, NHCO or N(Me)CO and Q* is pyridyl, pyridylmethyl,
2-pyridylethyl, pyrrolidin-1-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl,
piperidin-4-yl, piperazin-1-yl, pyrrolidin-1-ylmethyl, 2-pyrrolidin-1-ylethyl,
3-pymrolidin-1-ylpropyl, 4-pyrrolidin-1-ylbutyl, pyrrolidin-2-yimethyl, 2-pynolidin—2—y1eﬁ|yl.
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3-pymolidin-2-ylpropyl, morpholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl,
4-morpholinobutyl, piperidinamethyl, 2-piperidinoethyl, 3-piperidinogropyl,
4-piperidinobutyl, piperidin:3-yimethyl, 2-pipetidin-3-ylethyl, piperidin-4-yimethyl,
2-piperidin-4-ylethyl, piperazin-1-ylmethyl, 2-piperazin-1-ylethyl, 3-piperazin-1-yipropyl or
4-piperazin-1-ylbutyl,
and wherein any CHz or CHj group within a R! substituent optionally bears on each

seiil CH, or CHj group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino, or from a group of the formula :

-xX-¢°
wherein X is a direct bond or is selected from O, NH, CONX, NHCO and CH;0 end Q” is
pyridyl, pyridylmethyl, pyrrolidin-1-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-i,
piperidin-4-yl, piperazin-1-yl, 2-pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, pyrrolidin-
2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin-
3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-pipernzin-1-ylethyl or 3-piperazin-
1-ylpropyl,

and wherein any aryl, heteroaryl or heterocyclyl gronp within a substituent on R’

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
fluoro, chlaro, trifluaromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy,
or optionally bears 1 substituent selected from a group of the formula :

-x*-R*
wherein X* is a direct bond or is selected from O and NH and R* is 2-hydroxyethyl,
3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, aminomethyl, 2-aminoethyl,
3-aminopropyl, methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl,
2-ethylaminoethyl, 3-ethylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl,
3-dimethylaminopropyl, acetamidomethyl, methoxycarbonylaminomethyl,
ethoxycarbonylaminomethy! or tert-butoxycarbonylaminamethyl, and from & group of the
formula ; '

-x3- Q‘
wherein X? is a direct bond or is sslected from O and NH and Q° is pymolidin-1-ylmethyl,
2-pyrrolidin-1-ylethyl, 3-pyrralidin-1-ylpropyl, morpholinamethyl, 2-morpholinoethyl,
3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl,
piperazin-1-ylmethyl, 2-piperazin-1-ylethyl or 3-piperazin-1-ylpropyl, each of which
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optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro,
chloro, methyl and methoxy,

and wherein any heterocyclyl group within a substituent on R optionally bears 1 or 2
oxo substituents;
(© misl 0r2n_11d|‘.tleRl groups, which may be the sams or different, are located at the
6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl, propyl, vinyl,
ethynyl, methox'y. ecthoxy, propoxy, methylamino, ethylamino, dimethylamino, diethylamino,
acetamido, propionamido, benzyloxy, cyclopropylmethoxy, 2-imidazol-1-ylethoxy,
3-imidazol-1-ylpropoxy, 2-(1,2,3-triazol-1-yl)ethoxy, 3-(1,2,3-triazol-1-yl)propoxy,
pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, pyrid-4-ylmethoxy, 2-pyrid-2-ylethoxy,
2-pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy,
3-pyrid-4-ylpropoxy, pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl,
2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, pymrolidin-3-yloxy,
pymolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethaxy, 3-pyrrolidin-2-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yDethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethaxy,
2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy,
2-homopiperidin-1-ylethoxy, 3-h6mopip'midin—1-y1pmpoxy. 2-piperazin-1-ylethoxy,
3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy, 3-homopiperazin-1-ylpropoxy,
2-pymrolidin-1-ylethylamino, 3-pyrrolidin-1-ylpropylamino, pymolidin-3-ylamino,
pyrrolidin-2-ylmethylamino, 2-pymolidin-2-ylethylamino, 3-pyrrolidin-2-ylpropylemino,
2-morpholinoethylamino, 3-morpholinopropylamino, 2<(1,1-dioxotetrahydro-
4H-1,4-thiazin-4-yl)ethylamino, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propylamino,
2-piperidinoethylamino, 3-piperidinopropylamino, piperidin-3-ylamino,
piperidin-4-ylamino, piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamino,
piperidin-4-ylmethylamino, 2-piperidin-4-ylethylamino, 2-homopiperidin-1-ylethylamino,
3-homopiperidin-1-ylpropylamino, 2-piperazin-1-ylethylamino, 3-piperazin-1-ylpropyiamino,
2-homopiperazin-1-ylethylamino or 3-homopiperazin-1-ylpropylamino,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent
are optionally separated by the insertion into the chein of a group selected from O, NH,
CH=CH and C=C,

2
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and when R' is a vinyl or ethynyl group, the R! substituent optionally bears at the
terminal CHa= or HC= position a substituent selected from
N-(2-dimethylaminoethyl)carbamoyl, N-(3-dimethylaminopropyl)carbamoyl,
methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl and
4-dimethyiaminobutyl, or from a group of the formnla ;

Q‘ - xz -

wherein X? is a direct bond or is NHCO ar N(Me)CO and Q* is imidazolylmethyl,
2-imidazolylethyl, 3-imidazolylpropyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl,
pyrrolidin-1-ylmethyl, 2-pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 4-pyrrolidin-1-ylbutyl,
pyoolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, morpholinomethyl,
2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, piperidinomethyl,
2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, piperidin-3-ylmethyl,
2 piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethy, piperazin-1-ylmethyl,
2-piperazin-1-ylethyl, 3-pipecazin-1-ylpropy! or 4-piperazin-1-ylbutyl,

and wherein any CHa ar CH; gronp within a R? substituent optionally bears on each
said CH; or CH; group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino,

and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on R
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluaro,
chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, and a
piperidin-3-yimethy} or piperidin-4-ylmethyl group within a R' subatituent is optionally
N-substituted with 2-methoxyethyl,-3-methoxypropyl, 2-aminoethyl, 3-aminopropyl,
2-methylaminoethyl, 3-m£ihyhminopmpy1. 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2-
pyrrolidin-1-ylethyl, 3-pyrrolidin-1-yipropyl, 2-morpholinoethyl, 3-morpholinopropyl,
2-piperidinoethyl, 3-piperidinopropyl, 2-piperazin-1-ylethyl or 3-piperazin-1-ylpropyl, the last
8 of which substituents each optionally bears 1 or 2 substituents, which may be the same or
different, selected from fluaro, chloro, methyl and methoxy,

and wherein any heterocyclyl group within a substituent on R? optionally bears 1 or 2
0X0 substituents;
( mis1andthe R? group is located at the 6- or 7-position and is selected from hydroxy,
amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino,

:
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dimethylamino, diethylamino, acetamido, propionamido, benzyloxy, 2-imideazol-1-ylethoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 2-pymrolidin-1-ylethaxy, 3-pyrrolidin-1-ylpropoxy,
pymolidin-3-yloxy, pymolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pyrrolidin-2-ylpropoxy, 2-morpholinaethoxy, 3-morpholinopropaxy,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy,
2-pipetidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy or
3-homopiperazin-1-ylpropoxy, .

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent
are optionally separated by the insertion into the chain of a group selected from O, NH,
CH=CH and C=C,

and wherein any CH; or CH; group within a R substituent optionally bears on each
said CH; or CHj grouap a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino,

and wherein any phenyl or heterocyclyl group within a substituent on R! optionally
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro,
triflucromethyl, hydroxy, amino, methyl, ethyl and methoxy,

and wherein any heterocyclyl group within a substituent on R' optionally bears 1 ar 2
oxo substituents;
{e) mis 0;
(0  R%is hydrogen;
(® R}is hydrogen;
(h)  Zisa direct bond or is selected from O, S, SO, SO;, NR') and CO;
()  Zissclected from CONR'), NR')CO, SO:NR™), NR)S0;, OCR™M),, SCR™),
and NR'YCR'");, wherein R" is hydrogen ar (1-6C)alkyl;
()  the Q'-Z- group is selected from (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (2-8C)alkenyloxy, (2-8C)alkynyloxy, halogeno<(1-6C)alkyl,
hydroxy-(1-6C)alkyl, (1-6C)alkoxy~(1-6C)alkyl, cymo-(l-ﬁC)nlk.yL amino-{1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyljamino-(1-6C)alkyl, halogeno-(1-6C)alkoxy,
hydroxy-(1-6C)alkoxy, (1-6C)alkoxy-(1-6C)alkoxy, cyano-(1-6C)alkoxy,
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amino-(1-6C)alkoxy, (1-6C)alkylamino-(1-6C)alkoxy and di-{(1-6C)alkyl}amino-
(1-6C)alkoxy,
orZ is a direct bond or is selected from O, S, SO, SO, N(R™) and CO wherrin RY ia
hydrogen or (1-6C)aikyl, and Q' is aryl, aryl-(1-6C)alky], (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyt, hetaroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or hetarocyelyl-(1-6C)alkyl,
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O,
N(R'), CON(R'?), N(R'*)CO, CH=CH and C=C wherein R'? is hydrogen or (1-6C)alky],
and wherein any CHz=CH- or HO=C- group within the Q'-Z- group optionally bears at
the terminal CH;= or HC= position s substituent selected from carbamoy],
N~(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-{1-6C)alkyl and di-{(1-6C)alkyl]amino-(1-6C)alkyl ar from a group of the
formula :
Q'-x5-
wherein X¢ is a direct bond or is CO or N(R™*)CO, wherein R'® is hydrogen or (1-6C)alkyl,
and Q” is heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,
and wherein any CH; or CHj group within the Q'-Z- group optionally bears an each
said CHa or CHj group a substituent selected from hydroxy, amino, (1-6C)alkoxy,
(1-6C)alkylsulphonyl, (1-6C)alkylamino and di-[(1-6C)alkyl]amino, or from a group of the
formula :
- x‘l - Ql
wherein X' is a direct bond or is selected from O, NR'%), CONR'), N®'4CO and
C(R'*),0, wherein R is hydrogen or (1-6C)alkyl, and Q® is heteroaryl,
heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,
and wherein any aryl, heteroaryl ar heterocyclyl group within the Q'-Z- group
optionally bears 1, 2 or 3 subatituents, which may be the same or different, selected from
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (1-6C)alkyl, (1-6C)alkoxy,
N-(1-6C)alkylcarbamoyl end N.N-di-[(1-6C)alkyllcarbamoyl, or optionally bears
1 substitment selected from a group of the formula :
_x!_ Rls
wherein X* is a direct bond or is selected from O and N(R'S), wherein R€ is hydrogen or
(1-6C)alkyl, and R" is. hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, amino-(1-6C)alkyl,

@
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(1-6C)alkylamino(1-6C)alkyl, di-{(1-6C)alkyljamino(1-6C)alkyl, (2-6C)alkanoylamino-
(1-6C)alkyl ar (1-6C)alkoxycarbonylamino-(1-6C)alkyl, and a group of the formula :
- X."Qg .

wherein X’ is a direct bond or is selected from O and N(R'"), wherein R is hydrogen or
(1-6C)alkyl, and Q” is heterocyclyl or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2
substituents, which may be the same or different, selected from halogeno, (1-6C)zlkyl and
(1-6C)alkoxy, ,

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
substituents;
(&) the Q'-Z- group is selected from methoxy, ethoxy, propoxy, isopropoxy,

. 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethaxy, 3-methoxypropoxy, 2-aminoethoxy,

15

3-aminopropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2-ethylaminoethoxy,
3-ethylaminopropoxy, 2-dimethylaminoethoxy, 3-dimethylaminopropoxy, cyclopropyloxy,
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cycloheptyloxy, cyclopropylmethoxy,
cyclobutylmethoxy, cyclopentylmethoxy, cyclohexylmethoxy and cyclohcptylmetlﬁxy.
or Z is a direct bond or is selected from O, S, SO, SO; and NH and Q' is phenyl,
benzyl, 2-thienyl, 1-imidazolyl, 1,2,3+riazol-1-yl, 1,2,4-triazol-1-yl, 2-, 3~ or 4-pyridyl,
2-imidazol-1-ylethyl, 3-imidazol-1-ylpropyl, 2-(1,2,3-triazol-1-yDethyl,

" 21,2,4-triazol-1-yl)ethyl, 3<(1,2,3-triazol-1-y)propyl, 3-(1,2,4-triazol-1-yI)propyl,

30

2-, 3- or 4-pyridylmethyl, 2-(2-, 3- or 4-pyridyl)ethyl, 3-(2-, 3- or 4-pyridyl)propyl,
oxetan-3-yl, tetrahydrofuren-3-yl, 3- or 4-tetrahydropyranyl, 3- or 4-oxepanyl,

1-, 2- or 3-pymrolidinyl, morpholino, 1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl, piperidino,
piperidin-3-yl, piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-1-yl, homopiperazin-1-yl,
1-, 2- or 3-pymrolidinylmethyl, morpholinomethyl, piperidinomethyl,

3- or 4-piperidinylmethyl, 1-, 3- or 4-homopiperidinylmethyl, 2-pyrrolidin-1-ylethyl,
3-pyrrolidin-1-ylpropyl, 2-pyirolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-marphalinoethyl,
3-morpholinopropyl, 2-(1,1-dioxotetrahydro-4H-1.4-thiazin-4-ylethyl,
3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl,
2-piperidin-3-ylethyl, 2-piperidin-4-ylethyl, 2-homopiperidin-1-ylethyl,
3-homopiperidin-1-ylpropyl, 2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl,
2-homopiperazin-1-ylethyl or 3-homopiperazin-1-ylpropyi,

—r—



10

15

WO 01/54341 PCT/GB01/02424
' - “ -

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O, NH,
CONH, NHCO, CH=CH and C=C,

and wherein any CH, or CHj group within the Q'-Z- group optionally bears on each
said CH; or CHj; group a substituent selected from hydroxy, amino, methoxy,

methylsulphonyl, methylamino and dimethylamino, or from a group of the formula :

- x‘l - Ql
wherein X is a direct bond or is selected from O, NH, CONH, NHCO and CH;0 and Q° is ®
pyridyl, pyridylmethyl, pyrrolidin-1-yl, pyrrolidin-2-yl, marpholino, piperidino, piperidin-3-yl,
piperidin-4-yl, piperazin-1-yl, 2-pymolidin-1-ylethyl, 3-pymolidin-1-ylpropyl,
pymrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrmrolidin-2-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl,
2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-1-ylethyl or
3-piperazin-1-ylpropyl,
and wherein any ery), heteroaryl or heterocyclyl group within the Q'-Z- group
optionally bears 1, 2 or 3 subatituents, which may be the same or different, selected from
fluoro, chloro, triflucromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy,
or optionally bears 1 substitnent selected from a group of the formula : -
- xl - Rl!
wherein X* is a direct bond o is selected from O and NH and R'? is 2-hydroxyethyl,
3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, aminomethyl, 2-sminoethyl,
3-aminopropyl, methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl,
2-cthylaminoethyl, 3-ethylaminopropyl, dimethyleminomethyl, 2-dimethylaminoethyl,
3-dimethylaminopropyl, acetamidomethyl, methoxycarbonylaminomethyl,
ethoxycarbonylaminomethyl or tert-butoxycarbonylaminomethyl, and from a group of the
formnla :

- x’ - Q9
wherein X? is a direct-bond or is selected from O and NE and Q” is pyrralidin-1-ylmethyl,
2-pymrolidin-1-ylethyl, 3-pysrolidin-1-ylipropyl, morpholinomethyl, 2-morpholinoethyl,
3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinapropyl, '
piperazin-1-ylmethyl, 2-piperazin-1-ylethyl ar 3-piperazin-1-ylpropyl, each of which
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optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro,
chloro, methyl and methoxy, '

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
substituenta;
()  the Q'-Z- group is selected from methoxy, ethoxy, propoxy, isopropoxy,
2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy, cycloheptyloxy, phmoxy,.pheuylﬂli-o. anilino, benzylaxy,
cyclopropylmethoxy, tetrahydrofuran-3-yloxy, 3- or 4-tetrahydropyranyloxy,
2-imidazo}-1-ylethoxy, 3-imidazol-1-ylpropoxy, 2-(1,2,3-triazol-1-yl)ethoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 3(1,2,3-triazol-1-yl)propoxy, 3-(1,2,4-triazol-1-yl)propoxy,
pymolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 2-pyrrolidin—1-ylt3thoxy.
3-pyrrolidin-1-ylpropoxy, pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy,
2-pymolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy,
3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy,
3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy,
2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy,
homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy,
2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy, 2-piperazin-1-ylethoxy,
3-piperazin-1-ylpropoxy, 2-homopiperezin-1-ylethoxy, 3-homopiperazin-1-ylpropoxy,
2-pyrrolidin-1-ylethylamino, 3-pyrrolidin-1-ylpropylamino, pymolidin-3-ylamino,
pymrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pymolidin-2-ylpropylamino,
2-morpholinoethylamino, 3-morpholinopropylamino, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yD)ethylamino, 3-(1,1-dioxotetrahydro4H-1,4-thiazin-4-yl)propylamino,
2-piperidinocthylamino, 3-piperidinopropylamino, piperidin-3-ylamino,
piperidin-4-ylamino, piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamino,
piperidin-4-ylmethylamino, 2-piperidin-4-ylethylamino, homopiperidin-3-ylamino,
homopiperidin-4-ylamino, homopiperidin-3-ylmethylamino, 2-homopiperidin-1-ylethylamino,
3-homopiperidin-1-ylpropylamino, 2-piperazin-1-ylethylamino, 3-piperazin-1-ylpropylamino,
2-homopiperazin-1-ylethylamino or 3-homopiperazin-1-ylpropylamino,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
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group are optionally separated by the insertion into the chain of a group selected from O, NH,
CH=CH and C=C, _

and wherein any CH; or CHj group within the Q'-Z- group optionally bears on each
said CH; or CHj group e substituent selected from hydroxy, amino, methoxy, '
methylsulphonyl, methylamino and dimethylamino,

and wherein any phenyl or heterocycly! group within the Q'-Z group optionally bears
1 or 2 substituents, which may be the seme or different, selected from fluoro, chloro,
triflucromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, and a
piperidin-3-ylmethyl or piperidin-4-ylmethyl group within the Q'-Z group is optionally
N-substituted with 2-methoxyethyl, 3-methoxypropyl, 2-aminoethyl, 3-aminopropyl,
2-methylaminoethyl, 3-methylaminopropyl, 2-dinethylaminoethyl, 3-dimethylaminopropyl, 2-
pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl,
2-piperidinoethyl, 3-piperidinopropyl, 2-piperazin-1-ylsthyl or 3-piperazin-1-yipropyl, the last
8 of which substituents each optionally bears 1 or 2 substituents, which may be the same or
different, selected from fluoro, chloro, methyl and methoxy, )

and wherein any heterocyclyl group within the Q'-Z group optionally bears 1 ar 2 oxo
substitents;
(m) the Q'-Z- group is selectsd fram propoxy, isopropoxy, 2-hydroxyethoxy,
J-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, cyclopentyloxy, cyclohexyloxy,
phenoxy, benzyloxy, tetrahydrofuran-3-ylaxy, tetrahydropyran-3-yloxy,
tetrahydropyran-4-yloxy, 2-imidazol-1-ylethoxy, 2-(1,2 4-triazol-1-yl)ethoxy,
2-pymrolidin-1-ylsthoxy, 3-pymulidin-1-ylpropoxy, pyrrolidin-3-yloxy,
pymrolidin-2-ylmethoxy, 2-pymolidin-2-ylethoxy, 3-pymolidin-2-ylpropoxy,
2-morpholinoethaxy, 3-marpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yDethoxy, 3-( 1.1-diox9tel:nhydm—4ﬂ-1 A-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, piperidin-3-yloxy, pipexidin-4-yloxy, piperidin-3-ylmathoxy,
2-piperidin-3-ylethoxy, piperidin-4-ylmethaxy, 2-piperidin-4-ylethoxy,
2-homopiperidin-1-ylethoxy, 3-hamopiperidin-1-ylpropoxy, homopiperidin-3-yloxy,
homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 2-piperazin-1-ylethaxy,
3-pipexazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy or 3-homopiperazin-1-yipropoxy,
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and wherein any CH; ar CHj group within the Q'-Z- group optionally bears on each
said CH; or CHj group a substituent selected from hydroxy, amilio, methoxy,
methylsulphonyl, methylamino and dimethylamino,

and wherein any phenyl or heterocyclyl group within the Q'-Z- group optionally bears
1 or 2 substituents, which may be the same or different, selected from fluaro, chloro,
triflucromethyl, hydroxy, amino, methyl, ethyl and methoxy,

and wherein any heteracyclyl group within the Q'-Z- group optionally bears 1 ar 2 oxo

- substituents;

10
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(n)  Zis & direct bond or is selected from O, S, SO, SOz, N(R'') and CO wherein R!! is
hydrogen or (1-6C)alkyl, and Q' is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein adjacent carbon ators in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O,
NR'), CONR'®), NR?)CO, CH=CH and C=C wherein R'? is hydrogen or (1-6C)alky},

and wherein any CH;=CH- or HC=C- group within the Q'-Z- group optiopally bears at
the terminal CHy= or HC= position a substituent selected from carbamoyl,
N-(1-6C)alkylcarbamoyt, N.N-di-[(1-6C)alkyl]carbamoyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alky! and di-[(1-6C)alkyljamino-(1-6C)alkyl or from a group of the
formula ; '

Q? _xﬁ -

wherein X° is a direct bond or is CO or N(R™)CO, wherein R' is hydrogen or (1-6C)alkyl,
and Q’ is heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)ealkyl,

and wherein any CH; or CHj group within the Q*-Z- group optionally bears on each
said CH; or CHj group a substituent selected from hydroxy, amino, (1-6C)alkoxy,
(1-6C)alkylsulphonyl, (1-6C)alkylamino and di-[(1-6C)alkyl]lamino, or from a group of the
formula :

- x‘l - QI

wherein X’ is a direct bond or is selected from O, N(R'), CONR™), NR*)CO and
C(R"),0, wherein R is hydrogen or (1-6C)alkyl, and Q® is heteroaryl,
heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, heteroaryl or heterocyclyl group within the Q!-Z- group
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from

W
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halogeno, triflucromethyl, hydroxy, amino, carbamoyl, (1-6C)alkyl, (f-GC)nlkuxy,
N-(1-6C)alkylcarbamoyl and N.N-di-[(1-6C)alkyl]jcarbamoyl, or optionally bears

"1 substituent selected from a group of the formula :

-X*-p"
wherein X* is a direct bond or is selected from O and N(R'®), wherein R'€ is hydrogen or

(1-6C)alkyl, snd R* is hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, amino~(1-6C)alkyl,

(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyljamino-(1-6C)alkyi, (2-6C)alkanoylamino-
(1-6C)alkyl or (1-6C)alkoxycarbonylamino-(1-6C)alkyl, and a group of the formula :
-X°-Q°

wherein X? is a direct bond or is selected from O and N(R'?), wherein RY” is hydrogen or
(1-6C)alkyl, and Q° is heterocyclyl or heterocyclyl-(1-6C)alky] which optionally bears 1 ar 2
substituents, which may be the same or different, selected from helogeno, (1-6C)alkyl and
(1-6C)alkoxy,

end wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
substituents;
(0)  Zisadirect bond or is selected from O, S, SO, SOz and NH and Q' is phenyl, benzyl,
2-thienyl, 1-imidazolyl, 1,2,3-triazol-1-yl, 1,2,4-triazol-1-y1, 2-, 3- or 4-pyridyi,
2-imidazol-1-ylethyl, 3-imidazol-1-ylpropyl, 2-(1,2,3-triazol-1-yl)ethyl, ®
2-(1,2,4-triszol-1-yl)ethyl, 3(1,2,3-triazol-1-yl)propyl, 3<(1,2,4-triazol-1-yl)propyl, T
2-, 3- or 4-pyridylmethyl, 2-(2-, 3- or 4-pyridyl)ethyl, 3-(2-, 3- ar 4-pyridyl)propyt,
oxetan-3-yl, tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 3- or 4-oxepanyl,
1-, 2- or 3-pyrrolidinyl, morpholino, 1,1-dioxotetrehydro-4H-1,4-thiazin-4-yl, piperidino,
piperidin-3-yl, piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-1-yl, homopiperazin-1-yl,
1-, 2- or 3-pyrrolidinyimethyl, morpholinomethyl, piperidinomethyl,
3- or 4-piperidinylmethyl, 1-, 3- or 4-homopiperidinyimethyl, 2-pyrrolidin-1-ylethyl,
3-pyrmrolidin-1-ylpropyl, 2-pyrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2<(1,1-dioxotetrahydro4H-1,4-thiazin-4-ylethyl,
3-(1,1-dioxotetrahydro-4H- 1 ,4-thiszin-4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl,
2-piperidin-3-ylethyl, 2-piperidin-4-ylethyl, 2-homopiperidin-1-ylsthyl,
3-homopiperidin-1-ylpropyl, 2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl,
2-homopiperazin-1-ylethyl or 3-homopiperazin-1-ylpropyl,
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and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O, NH,
CONH, NHCO, CH=CH and CaC,

and wherein any CH; or CHj group within the Q'-Z- group optionally bears on each
said CH; or CHj; group a substituent selected from hydroxy, amino, methoxy,
methyfsulphonyl_. methylamino and dimethylamino, or from a group of the formula :

-X"-Q"
wherein X’ is a direct bond o is selected from O, NH, CONH, NHCO and CH,O and Q" is
pyridyl, pyridylmethyl, pyrrolidin-1-yl, pyrrolidin-2-yl, morphalino, piperidino, piperidin-3-yl,
piperidin-4-yl, piperazin-1-yl, 2-pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl,
pyrrolidin-2-ylmethyl, 2-pymolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl,
2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-1-ylethyl or
3-piperazin-1-yipropy], |

and wherein any aryl, heteroaryl or heterocyclyl group within the Q'-Z- group
optionally bears 1, 2 ar 3 substituents, which may be the same or different, selected from -
fluoro, chloro, triflucromethyl, hydroxy, amino, c;arbamoyl. methyl, ethyl and methoxy,
or optionally bears 1 substituent selected from a group of the formula ;

-x8-R1S
wherein X° is a direct bond or is selected from O end NH and R is 2-hydroxyethyl,
3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, aminomethyl, 2-eminoethyl,
3-aminopropyl, methylaminomethyl, 2-meti1ylaminoethyl, 3-methylaminopropyl,
2-ethylaminoethyl, 3-ethylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl,
3-dimethylaminopropyl, acetaridomethyl, methoxycarbonylaminomethyl,
ethoxycarbonylaminomethyl or tert-butoxycarbonylaminomethyl, and from a group of the
formula :

-x?-Q°
wherein X? is a direct bond or is selected from O and NH and Q” is pyrrolidin-1-ylmethyl,
2-pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, morpholinamethyl, 2-morpholinoethyl,
3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl,
piperazin-1-ylmethyl, 2-piperazin-1-ylethyl or 3-piperazin-1-ylpropyl, each of which
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optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro,
chloro, methyl and methoxy,

and wherein any hsterocyclyl gronp within the Q*-Z- group optionally bears 1 or 2 oxo
substituenta;
(p) the Q'-Z- group is selected from phenoxy, phenylthio, anilino, benzyloxy,
cyclopropylmethoxy, tetrahydrofuran-3-yloxy, 3- or 4-tetrahydropymanyloxy,
2-imidazal-1-ylethoxy, 3-imidazol-1-ylpropoxy, 2-(1,2,3-triazol-1-yl)ethoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 3<(1,2,3-triazol-1-yl)propoxy, 3-(1,2,4-triazol-1-yl)propoxy,
pyrrolidin-1-yl, morpholino, piperidino, piperazin-1-yl, 2-pyrrolidin-1-ylethoxy,
3-pyrrolidin-1-ylpropoxy, pymolidin-3-yloxy, pyrrolidin-2-yimethoxy,
2-pyrrolidin-2-ylethoxy, 3-1'>ymlidin-2-ylpmpoxy. 2-morpholinoethoxy,
3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yDethoxy,
3<(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, piperidin-3-ylaxy, piperidin-4-yloxy, piperidin-3-ylmethoxy,
2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, -
homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy,
2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy, Z-Pipmzin-l-ylethoxy.
3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy, 3-homopiperazin-1-ylpropoxy,
2-pyrrolidin-1-ylethylamino, 3-pymrolidin-1-ylpropylamino, pymrolidin-3-ylamino,
pyrrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 3-pyrrolidin-2-yipropylamino,
2-morpholinoethylamino, 3-morpholinopropylamino, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)ethylamino, 3-(1,1-dioxotetrahydro-4H-1 4-thiazin-4-yl)propylamino,
2-piperidinoethylamino, 3-piperidinopropylamino, piperidin-3-ylamino,
piperidin-4-ylamino, piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamino,
piperidin-4-ylmethylamino, 2-piperidin-4-ylethylamino, homopiperidin-3-ylamino,
homopiperidin-4-ylamino, homopiperidin-3-ylmethylamino, 2-homopiperidin-1-ylethylamino,
3-homopiperidin-1-ylpropylamino, 2-piperazin-1-ylsthylamino, 3-piperazin-1-ylpropylamino,
2-homopiperazin-1-ylethylamino or 3-homopiperazin-1-ylpropylamino,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q*-Z-
group are optionally separated by the insertion into the chain of a group selected from O, NH,
CH=CH and C=C,
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and wherein any CH; or CH; group within the Q'-Z- group optionally bears on each
said CH; or CH; group a substituent selected from hydroxy, amino, mcthoxy.
methylsilphonyl, methylamino and dimethylamino, _

and wherein any phenyl or heterocyclyl group within the Q!-Z group optionally bears
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro,
trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, and a
piperidin-3-ylraethyl or piperidin-4-yimethyl group within the Q'-Z group is optionally
N-substituted with 2-methoxyethyl, 3-methoxypropyl, 2-aminoethyl, 3-aminopropyl,
2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2-
pyrrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl,
2-piperidinoethyl, 3-piperidinopropyl, 2—piperazin-1-y1ethyl ar 3-piperazin-1-ylpropyl, the last
8 of which subastituents each optionally bears 1 or 2 substituents, which may be the same or
different, selected from fluoro, chloro, methyl and methoxy,

and wherein any heterocyclyl group within the Q'-Z group optionally bears 1 or 2 oxo
subatituents;
(@ the Q'-Z- group is selected from phenoxy, benzyloxy, tetrahydrofuran-3-ylaxy,
totrahydropyran-3-ylaxy, tetrahydropyran-4-yloxy, 2-imidazol-1-ylethoxy,
2-(1,2 4-triazol-1-yl)ethoxy, 2-pymrolidin-1-ylethoxy, 3-pyrrolidin- 1-ylpropoxy,
pymolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pymrolidin-2-yipropoxy, 2-morpholinoethoxy, 3-marpholinopropoxy,
2-(1.1-dioxotetrihydm-4ﬂ-1.4—tlﬁazin4—yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
homapiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy or
3-homopiperazin-1-ylpropoxy,

and wherein any CH, or CH; group within the Q'-Z- group optionally bears on each
said CHj or CHj group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino, .

" and wherein any phenyl or heterocyclyl group within the Q'-Z- group optionally bears

1 or 2 substituents, which may be the same or different, selected from fluoro, chlaro,
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy,
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and wharein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
substituents;
()  Zisselected from O, §, SO, SO;, N(R'") and CO wherein R" is hydrogen or
(1-6C)alkyl, and Q' is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-6C)alkyl, heterocyclyl or
heterocyclyl-(1-6C)alkyl,
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q!-Z-
group are optionally separated by the insertion into the chain of & group selected from O,
N@R™), CONR'), NR™)CO, CH=CH and C=C whersin R i hydrogen ar (1-6C)alkyl,
and wherein any CH; or CH; group within the Q*-Z- group optionally bears on each
said CH; or CH; group a substituent sclected from hydroxy, amino, (1-6C)alkoxy,
(1-6C)alkyisnlphonyl, (1-6C)alkylamino and di-{(1-6C)alkyl]amino, ar from a group of the
formula :
..x'l_Ql
wherein X' is a direct bond ar is selected from O, N(R'4), CONR™), NR'4CO and
C(R');0, wherein R is hydrogen or (1-6C)alkyl, and Q® is heteroaryl,
heteroaryl-{(1-6C)alkyl, heterocyclyl or heterocyclyl(1-6C)alkyl,
and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1, 2 or 3
substituents, which may be the same or different, selected from halogeno, trifluoromethyl,
hydroxy, amino, carbamoyl, (1-6C)alkyi, (1-6C)alkoxy, N-(1-6C)alkylcarbamoyl and
N.N-di-[(1-6C)alkyllcarbamoyl, or optionally bears 1 substitoent selected from a gronp of the
formula :
- xl_Rll
wherein X* is a direct bond or is selected from O and N(R'S), wherein R'€ is hydrogen or
(1-6C)alkyl, and R" is hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)elkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-{(1-6C)alkyl]amino-(1-6C)alkyl, (2-6C)alkenoylamino-
(1-6C)alkyl or (1-6C)alkoxycarbonylamino-(1-6C)alky), and a group of the formula :
-X-Q’
wherein X is a direct bond or is selected from O and N(R'?), wherein R'? is hydrogen or
(1-6C)alkyl, and Q” ia heterocyclyl or heterocyclyl-(1-6C)alkyl which optionally bears 1 ar 2
substituents, which may be the same or different, selected from halogeno, (1-6C)alkyl and
(1-6C)alkoxy,
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and wherein any heterocyclyl group within the Q!-Z- group optionally bears 1 or 2 oxo
substituents; '
(8)  Zis selected from O, S, SO, SO, and NH and Q' is oxetan-3-yl, tetrahydrofaran-3-yl,
3- or 4-tetrahydropyranyl, 3- or 4-oxepanyl, 1-, 2- or 3-pyrrolidinyl, morpholino,
1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl,
1-, 3- or 4-homopiperidinyl, piperazin-1-yl, homopiperazin-1-yl,
1-, 2- or 3-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl,
3- or 4-piperidinyimethyl, 1-, 3- or 4-homopiperidinylmethyl, 2-pyrrolidin-1-ylethyl,
3-pyrrolidin-1-ylpropyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-ylethyl,

3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propyl, 2-piperidinoethyl, 3-p1pendmopropy1

2-piperidin-3-ylethyl, 2-piperidin-4-ylethyl, 2-homopiperidin-1-ylethyl,
3-homopiperidin-1-ylpropyl, 2-piperazin-1-ylethyl, 3-piperazin-1-ylpropyl,
2-homopiperazin-1-ylethyl or 3-homopiperazin-1-ylpropyl,

and wherein adjacent carbon atoms in any (2-6C)alkylenc chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O, NH,
CONH, NHCO, CH=CH and C=C,

and wherein any CH; or CHj group within the Q'-Z- group optionally bears on each
said CH; or CHj group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino, or from a group of the formula :

-X7-@

wherein X’ is a direct bond or is sclected from O, NH, CONH, NHCO and CH,0 and Q" is
pyridyl, pyridylmethyl, pymrolidin-1-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl,
piperidin-4-yl, piperazin-1-yl, 2-pyrrolidin-1-ylethyl, 3-pynn1idiri—1-ylpropyl,
pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylcthyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl,
3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmsthyl,
2-piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-1-ylethyl or
3-piperazin-1-ylpropyl,

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1,2 or 3
substituents, which may be the sams or different, selected from fluoro, chloro, trifluaromethyl,
hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, or optionally bears 1 substituent
selected from a group of the formula :
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wherein X* s a direct bond or is selected from O end NH and R" is 2-hydroxyethyl,
3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, aminomethyl, 2-aminocthyl,
3-gminopropyl, methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl,
2 ethylemirioethyl, 3-ethylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl,
3-dimethylaminopropyl, acetamidomethyl, methoxycarbonylsminamethyl,
ethoxycarbonylaminomethyl or tegt-butoxycarbonylaminomethyl, and from a group of the
formula: -
. X-Q
wherein X:is a direct bond or is selected from O and NH and Q’ is pyrrolidin-1-ylmethyl,
2-pyrrolidin-1-ylethyl, 3-pymolidin-1-ylpropyl, morpholinomethyl, 2-morpholinoethyl,
3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl,
piperazin-1:ylmethyl, 2-piperazin-1-ylethyl or 3-piperazin-1-ylpropyl, each of which
optionally bears 1 or 2 subitiments. which may be the same or different, selected from fluoro,
chloro, methyl and methoxy,
and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
lubsﬁmentn';
()  the Q'-Z- group is selected fram cyclopropylmethoxy, tetrahydrofuran-3-yloxy,
3- or 4-tetrahydropyranyloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
pymolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pyrrolidist-2-ylpropoxy, 2-morpholinoethoxy, 3-marphalinopropoxy,
2-(1,1-dioxotetrahydro-4F-1 4-thiazin-4-yl)ethoxy, 3-(L,1-dioxotetrahydro4H-1,4-thiazin- -
4-yDpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-yimethoxy, 2-piperidin-3-ylethoxy, piperidin-4-yimethoxy,
2-piperidin;4-ylethoxy, homopiperidin-3-yloxy, homopiperidin-4-yloxy,
hmmpipu'i;din-‘:‘-ylmethoxy. 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy,
3-homopiperazin-1-yipropoxy, 2-pyrrolidin-1-ytethylamino, 3-pyrrolidin-1-ylpropylamino,
pyrrolidin-3-ylamino, pyrrolidin-2-ylmethylamine, 2-pyrrolidin-2-ylethylamino,
3—pyuo]idi:i1—2—y1propylamino. 2-morphalinoethylamino, 3-morpholinopropylamino,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethylamino, 3-(1,1-dioxotetrahydro-
AH-1,4-thiszin-4-y)propylamino, 2-piperidinoethylamino, 3-piperidinopropylamino,
piperidin-3-ylamino, piperidin-4-ylamino, piperidin-3-ylmethylamino,
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2-piperidin-3-ylethylamino, piperidin-4-ylmetbylamino, 2-piperidin-4-ylethylamino,
homopiperidin-3-ylamino, homopiperidin-4-ylamino, homopiperidin-3-ylmethylamino,
2-homopiperidin-1-ylethylamino, 3-homopiperidin-1-ylpropylamino,
2-piperazin-1-ylethylamino, 3-piperazin-1-ylpropylamino, 2-homopiperazin-1-ylethylamino or
3-homopiperazin-1-ylpropylamino,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected fram O, NH,
CH=CH and C=C,

and wherein any CH; or CHj group within the Q'-Z- group optionally bears on each
said CH; or CHa group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino,

and wherein any heterocyclyl group within the Q'-Z group optionally bears
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro,
trifluoromethyl, hydroxy, amino, catbamoyl, methyl, ethyl and methoxy, and a
piperidin-3-ylmethyl or piperidin-4-ylmethyl group within the Q'-Z group is optionally
N-substituted with 2-methoxyethyl, 3-methoxypropyl, 2-aminoethyl, 3-aminopropyl,
2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2-
pymrolidin-1-ylethyl, 3-pyrrolidin-1-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl,
2-piperidinoethyl, 3-piperidinopropyl, 2-piperazin-1-ylethyl or 3-piperazin-1-ylpropyl, the last
8 of which substituents each optionally bears 1 or 2 substituents, which may be the same or
different, selected from fluoro, chloro, mathyl and methoxy,

and wherein any heterocyclyl group within the Q'-Z group optionally bears 1 or 2 oxo
substituents;
(u)  the Q'-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy,
tetrahydropyran-4-yloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-(1,1-dioxotetrahydro-4H-1 4-thiezin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yDpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
homopiperidin-3-yloxy, homopiperidin4-yloxy, homopiperidin-3-ylmethoxy,

:_..
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2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy or
3-homopiperazin-1-ylpropoxy,

and wherein any CH, ar CH; group within the Q'-Z- group optionally bears on each
aaid CHj or CHj group a substituent selected from hydroxy, amino, methoxy,
methylmlphonyl, methylamino and dimethylamino,

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl,
hydroxy, amino, methyl, ethyl and methoxy, '

and whercin any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
substituents;
(")  Qis an aryl group of formola In

G2

Qat el
Gd
G* Ia
wherein G' is selected from halogeno, trifluoromethyl, cyano, hydroxy, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl and (1-6C)alkoxy,

and each of G?, G*, G* and G°, which may be the same or different, ix selected from
hydrogen, halogeno, trifluoromethyl, cyano, hydraxy, (1-6C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl and (1-6C)alkoxy; '
(w) Q%is an aryl group of formula In wherein G' and G* together form a group of
formula :- -CH=CH-CH=CH-, -N=CH-CH=CH-, -CH=N-CH=CH-, -CH=CH-N=CH-,
-CH=CH-CH=N-, -CH=CH-0-, -0-CH=CH-, -CH=CH-S-, -S-CH=CH-, -O-CH;-0- ar
-0-CH-CH2-O-,

and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring formed when G*
and G? together are linked optionally bears on the heteroaryl or heterocyclic portion of the
bicyclic ring 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, hydraxy, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and
(1-6C)alkoxy, and any bicyclic heterocyclic ring so formed optionally bears 1 or 2 oxo ar
thioxo groups,

R
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and each of G?, G* and G°, which may be the same or different, is selected from
hydrogen, halogeno, triflucromethyl, cyano, hydroxy, (1-6C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl and (1-6C)alkoxy;
(x)  Qisan aryl group of formula Ia wherein G is selected from halogeno,
5 trifluoromethyl, cyano, hydroxy, (1-6C)alkyl, (2-8C)alkeny], (Z-SC)u]_kynyl and (1-6C)alkoxy,
and G and G* together ar G* and G* together form a group of formula :-
-CH=CH-CH=CH-, -N=CH-CH=CH-, -CH=N-CH=CH-, -CH=CH-N=CH-,
-CH=CH-CH~N-, -CH=CH-O-, -O-CH-CH-, -CH=CH-S-, -S-CH~CIF-, -0-CH;-0- ar
“O-CHgz-CHy-O-, '

10 and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring formed when G?
and G together or G* and G* together are linked optionally besrs on the heteroaryl ar
heterocyclic portion of the bicyclic ring 1, 2 or 3 substituents, which may be the same or
different, selected from halogeno, trifluoromethyl, cyano, hydroxy, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl and (1-6C)alkoxy, and any bicyclic heterocyclic ring so formed

15 optionally bears 1 or 2 oxo or thioxo groups,

and each of G* and G* or G? and G® as appropriate, which may be the same or
different, is selected from hydrogen, halogeno, trifluaromethyl, cyano, hydroxy, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl and (1-6C)alkoxy;
(y)  Q%is an aryl group of formula Ia wherein G' is selected from fluaro, chlaro, bromo,

20 iodo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl,
1-propynyl, 2-propynyl, methoxy and ethoxy,

and each of G, G*, G* and G, which may be the sams or different, is selected from
hydrogen, flzoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl,
isopropenyl, ethynyl, 1-propynyl, 2-propynyl, methoxy and ethoxy;

25 (z2) Qis an aryl group of formula In wherein G' is selected from fluaro, chloro, bromo,
iodo, trifluoromethyl, cyano, msthyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and
cthoxy,

and each of G%, G*, G* and G*, which may be the same or different, is selected from
hydrogen, flucro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl,

30 isopropenyl, ethynyl, methoxy and ethoxy; '

(aa) Q'is an aryl group of formula Ia wherein G' and G together form & group of
formula :- -CH=CH-CH=CH-, -O-CH=CH- or -O-CHz-O-,
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and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring 80 formed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2
subetituents, which may be the same or different, selected from fluoro, chloro, bromo,
triflucromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic
heterocyclic ring so formed optionally bears 1 or 2 oxo ar thiaxo groups,
~ andeach of G°, G* and G*, which may be the same or different, is selected from
hydrogen, fluoro, chloro, bromo, trifluaromethyl, cyano, hydroxy, methyl, ethyl, methoxy and
ethoxy;
(bb) Q%is an aryl group of formuls Ia wherein G’ is selected from fluoro, chlaro, bromo,
iodo, triflucromethyl, cyano, methyl, ethyl, methoxy and ethoxy,
 and G? and G® together or G? and G* together farm a group of formula :-
-CH=CH-CH=CH-, -O-CH=CH- or -0-CHz-O-, ‘

and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed
optionaily bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 ar 2
substituents, which may be the same or different, selected from fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic
heterocyclic ring so formed optionally bears 1 ar 2 oxo or thioxo groups,

and each of G* and G° or G and G as appropriate, which may be the same or
different, is selected from hydrogen, fluoro, chloro, bromo, triflucromethyl, cyeno, hy&oxy,-
methyl, ethyl, methoxy end cthoxy;
(cc) Q*is am aryl group of formula Ia wherein G* end G* together form a group of
formula :- -0-CHz-O-,

and the 9-membered bicyclic heterocyclic ring so formed optionally bears on the
heterocyclic portion of the bicyclic ring 1 or 2 substituents, which may be the same or
different, selected from fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl,
methoxy and ethoxy, and the bicyclic haterocyclic ring so formed optionally bears 1 oxo or
thioxo groups,

each of G and G, which may be the same or different, is selectad from hydrogen,
fiuoro, chlaro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy,

and G’ is selected from hydrogen, fluoro, chloro or bromo;
(dd mis 1 or2, and cach R! group, which may be the same or different, is selected from
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (1-6C)alkyl, (2-8C)alkenyl,
(2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,
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N-~(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]Jcarbamoyl, (2-6C)alkanoylamino, @ |

N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N-(1-6C)alkyl-
(3-6C)alkenoylaming, (3-6C)alkynoylamino and N-(1-6C)alkyl-(3-6C)alkynoylamino,
or from a group of the formula :
QS - xl -
wherein X' is a direct bond or is selected from O, N(RY), CONR*), NRCO and OCR*),
wherein R* is hydrogen ar (1-6C)alkyl, and Q’ is eryl, aryl-(1-6C)alky], cycloalkyl-
(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R’ substituent
are optionslly separated by the insertion into the chain of a group selected from O, NR®),
CON@®®), NR®)CO, CH=CH and C=C wherein R® is hydroges or (1-6C)alkyl,
and wherein any CH,=CH- or HC=C- group within a R" substituent optionally bears at
the terminal CHz= or HC= positicn a substituent selected from catbamoyl,
N-(1-6C)alkylcarbamoyl, N,N-di-{(1-6C)alkyl]carbamoyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]amino-(1-6C)alkyl or from a group of the
formula :.
Q*-x-
wherein X? is a direct bond or is CO or N(R®)CO, wherein RS is hydrogen or (1-6C)alkyl, and |
Q" is beteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl or heterocyelyl-(1-6C)alkyl,
and wherein any CH; or CH; group within a R! substituent optionally bears on cach
said CH; or CHj group a substituent selected from hydroxy, amino, (1-6C)alkoxy,
(1-6C)alkylsulphonyl, (1-6C)alkylamino and di-[(1-6C)alkyl]amino, or from a group of the
formula :
_x! - QS
wherein X is a direct bond or is selected from O, NR"), CONR"), NR")CO and C(R"):0,
wherein R’ is hydrogen or (1-6C)alkyl, and @ is heteroaryl, heteroaryl-(1-6C)alkyl,
heterocyclyl or heterocyclyl-(1-6C)alkyl,
and wherein any ary!, heteroaryl ar heterocyclyl group within a substituent on R!
optionally bears 1, 2 or 3 substitueats, which may be the same or differcat, selected from
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (1-6C)alkyl, (1-6C)alkoxy,
N~«1-6C)alkylcarbamoy! and N.N-di-[(1-6C)alkyl]carbamoyl, or optionally bears
1 substituent selected from a group of the formula :
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wherein X* is a direct bond or is selected from O and N(R®), wherein R? is hydrogen or
(1-6C)alkyl, and R® is hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-{(1-6C)alkyl]amino-(1-6C)alkyl, (2-6C)alkanoylamino-
5 (1-6C)alkyl or (1-6C)alkoxycarbonylamino-(1-6C)alkyl, and from & group of the formula :
‘X"Q‘
wherein X is a direct bond oc is selected from O, CO and NR'®, wherein R™® is hydrogen ar
(1-6C)ealkyl, and Q° is heterocyclyl or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2
substituents, which may be the sams or different, selected from halogeno, (1-6Cyalkyl and

10 (1-6C)alkoxy, '

and wherein any heterocyclyl group within a subatituent on R} optionally bears 1 or 2
oxo substituents; and '
(ee)  the Q'-Z- group is selected from (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl,
(1-6C)alkoxy, (2-8C)alkenyloxy, (2-8C)alkynyloxy, halogeno-(1-6C)alkyl,

15 hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, cyano-{1-6C)alky], amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyljamino-(1-6C)alkyl, halogeno-(1-6C)alkoxy,
hydroxy-(1-6C)alkoxy, (1-6C)alkoxy-(1-6C)alkoxy, cyano-(1-6C)alkaxy,
amino-(1-6C)alkoxy, (1-6C)alkylamino-(1-6C)alkoxy and di-[(1-6C)alkyl]amino-
(1-6C)alkoxy, .

20 ar Z ia a direct bond or is selected from O, S, SO, SOz, N(R™) and CO wherein R" is
hydrogen or (1-6C)alkyl, and Q' s aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, beterocyclyl or heterocyclyl(1-6C)alkyl,

and wherein adjacent carban atoms in any (2-6C)alkylens chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O,
25 NR'Y), CONR'Y), NR'*)CO, CH=CH and O=C wherein R is hydrogen ar (1-6C)alkyl,
and wherein any CHa=CH- or HCaC- group within the Q-Z- groui: optionally bears at
the terminal CHz= or HC= position a substituent selected from carbamoyl,
N~(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl, amino-(1-6C)alkyl,
(1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]amino~(1-6C)alkyl or from a group of the
30 formula:

QT_x‘..
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wherein X5 is a direct bond or is CO or NR')CO, wherein R" is hydrogen ar (1-6C)alkyl,
and Q is heteroaryl, Petamaryl—(l-GC)alkyl, heterocyclyl or heterocyclyl<(1-6C)alkyl,

and wherein any CH; or CHa group within the Q'-Z- group optionally bears on each
said CHj or CHj group & substituent selected from hydroxy, amino, (1-6C)alkoxy,
(1-6C)alkylsulphonyl, (1-6C)alkylamino and di-[(1-6C)alkylJamino, or from a group of the
formula :

-x7-Q*
wherein X" is a direct bond or is aclected from O, NR'), CON(R'), NR'CO and
C(R*;;0, wherein R™ is hydrogen or (1-6C)alkyl, and Q® is heteroaryl,
heteroaryl(1-6C)alkyl, heterocyclyi or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, heteroaryl or heterocyclyl group within the Q'-Z- group
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, hydroxy, amino, carbamayl, (1-6C)alkyl, (1-6C)alkoxy,
N-(1-6C)alkylcarbamoyl and N.N-di-{(1-6C)alkyl]carbamoyl, or optionally bears
1 substituent selected from a group of the formula :

-xt-R1S
wherein X* is a direct bond ar is selected from O and N(R'®), wherein R'® is hydrogen or
(1-6C)alkyl, and R* is hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl, amino-(1-6C)alkyl,
(1-6C)alkylamino~(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, (2-6C)alkanoylamino-
(1-6C)alkyl or (1-6C)alkoxycarbonylamino-(1-6C)alkyl, and a group of the formula :

-X?- Q’
wherein X? is a direct bond or is selected from O, CO and N(R'), wherein R" is hydrogen or
(1-6C)alkyl, and Q is heterocyclyl or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2
substituents, which may be the sams or different, selected from halogeno, (1-6C)alkyl and
(1-6C)alkoxy,

and wherein any heterocyclyl group within the Q'-Z- groiip optionally bears 1 or 2 axo
substituents.

As stated hereinbefore, certain compounds of the present invention, posseas
substantially better potency against the Src family of non-receptor tyrosine kineses, for
example ¢-Src and/or c-Yes, than againat EGF receptor tyrosine kinase or VEGF receptor
tyrosino kinase. Particular groups of novel compounds of the invention that poaseas such
selectivity include, for example, quinazoline derivatives of the Formula I, or
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phanmaceutically-acceptsble salts thereof, wherein each of m, R!, R?, R?, Z and Q' has any of
the meanings defined hereinbefore and :-
(@) Q%is an aryl group of formnla Ia

G2
G (]
G
G Ia
wherein G' is halogeno or triflucromethyl,

each of G and G* is hydrogen,

G’ is salected from hydrogen, halogeno, trifluatomethyl, cyano, hydroxy, (1-6C)alkyl,
(2-8C)atkenyl, (2-8C)alkynyl and (1-6C)alkoxy,

and G* is halogeno or (1-6C)alkoxy;
(®) Qi an aryl group of formula Ia wherein G' is fluoro, chloro, bromo, iodo or
trifluoromathyl,

each of G* and G’ is hydrogen,

@’ is selected from hydrogen, fluaro, chloro, bromo, trifluoromethyl, cyano, hydroxy,
methyl, ethyl, vinyl, allyl, isopropeny), ethynyl, methoxy and ethoxy,
and G* is fluoro, chloro, bramo, methaxy or ethoxy;
()  Qis an aryl group of formula I wherein G' and G? together form a group of
formula :- -O-CHz-O-,

each of G me‘,whichmybemamordiﬂamt.imlmﬁmmmgm,
halogeno, trifluoromethyl, cyano, hydroxy, (1-6C)alkyl and (1-6C)alkoxy,
end G’ is halogeno; or
(@  Q%is &n aryl group of formula In wherein G' and G* together form a group of
formula :- -O-CHz-O-,

each of G* and G*, which may be the same or different, is selected from hydrogen,
fluoro, chlaro, bromo, triflucromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy,

and G” is selected from fluoro, chloro or bromo.

A preferred compound of the invention is & quinazoline derivative of the Formula I
wherein :
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m is 0 or m is 1 and the R' group is located at the 6- ar 7-position and is selected from
hydroxy, amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino,
dimethylamino, diethylamino, acetamido, propionamido, benzyloxy, 2-imidazol-1-ylethoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 2-pyrrolidin-1-ylethoxy, 3-pyn'olidin-1-y1propoxy'.
pyrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylsthoxy,
3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy, 3<(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yhpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy and
3-homopiperazin-1-ylpropoxy,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R’ substituent
are optionally separated by the insertion into the chain of a group selected from O, NH,
CH=CH and C=C, ' | ‘

and wherein any CH; or CHj group within a R! substituent optionally bears on each
said CHj; or CHj group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino,

and wherein any phenyl or heterocyclyl group within a substituent on R? optionally
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro,
trifluoromethyl, hydroxy, emino, methyl, ethyl and methoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
0xo substituents;

the Q"-Z- group is selected from propoxy, isopropoxy, 2-hydroxyethoxy,
3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, cyclopentyloxy, cyclohexyloxy,
phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy,
tetrahydropyran-4-ylaxy, 2-imidazol-1-ylethoxy, 2-(1.2,4-triazol-1-yl)ethoxy,
2-pymrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, pyrrolidin-3-yloxy,
pyrrolidin-2-ylmethoxy, 2-pymolidin-2-ylethoxy, 3-pymolidin-2-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(1,1-dioxotetrabydro-4H-1,4-thiazin-
4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy,
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2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethaxy,
2-homopiperidin-1-ylethoxy, 3-hamopiperidin-1-ylpropoxy, homopiperidin-3-yloxy,
homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 2-piperazin-1-ylethoxy,
3-piperazin-1-ylprapoxy, 2-hamopiperazin-1-ylethoxy ar 3-homopiperazin-1-ylpropaxy,

and wherein any CH; or CH; group within the Q'-Z- group optionally bears on each
said CH, or CH; group a subatituent selected from hydroxy, amino, methoxy, -
methylsulphonyl, methylamino and dimethylamino;,

and wherein any phenyl or heterocyclyl group within the Q'-Z- group optionally bears
1 or 2 substituents, which may be ths same or different, selected from fluoro, chloro,
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, -

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
substituents;

each of R? and R? is hydrogen; and

Q* is an aryl group of formnla In

G2
e} a3

G4

a® Ia
wherein @' is selected from fluaro, chlaro, bramo, iodo, trifluoromethyl, cyano, methyl, ethyl,
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G?, G2, G* and G*, which
may be the same or different, is selectad fraom hydrogen, fluoro, chioro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and
ethoxy,
or G' and G” together form a group of fonmula :- -CH=CH-CH=CH-, -0-CH=<CH- or
-O-CH2-0-, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so farmed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2
substituents, which may be the sams or different, selected from fluaro, chlaro, bromo,
trifluoromethyl, cyano, hydroxy, methy], ethyl, methoxy and ethoxy, and any bicyclic
heterocyclic ring so formed optionally bears 1 ar 2 oxo or thioxo groups, and each of G*, G*
and G’, which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;
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or a pharmaceutically-acceptable acid-addition salt thereof.
_ A further preferred compound of the invention is a quinazoline derivative of the
Formula I wherein :

mis 1 and the R! group is located at the 7-position and is selected from hydroxy,
methoxy, ethoxy, propoxy, benzyloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropexy,
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yDethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-1-y[)propoxy,
2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy,
2-methylsulphonylethoxy, 3-methylsulphonylpropoxy and 2-(2-methoxyethoxy)ethoxy;

and wherein any CH; group within a R! substituent that is attached to two carbon
atoms optionally bears a hydroxy group on said CH; group;

the Q'-Z- group is sclected from propoxy, isopropoxy, 2-hydroxyethoxy,
3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, cyclopentyloxy, cyclohexyloxy,
tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 2-imidazol-1-ylethoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
pyrrolidin-3-yloxy, N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy,
2-pyorolidin-2-ylethoxy, 3-pymrolidin-2-ylpropoxy, 2-morpholincethoxy,
3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy,
3-(1,1-dioxotetrahydro-4H-1 ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, piperidin-3-yloxy, N-methylpiperidin-3-yloxy, piperidin-4-yloxy,
N-methylpiperidin-4-yloxy, piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy,
piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin-1-yl)ethoxy
and 3-(4-methylpiperazin-1-yDpropoxy,

and wherein any CH; group within the Q'-Z- group that is attached to two carbon
atoms optionally bears a hydroxy group on said CH; group;

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo

substituents;
each of R? and R? is hydrogen; and
Q?is an aryl group of formula Ia



10

WO 0194341 _ PCT/GB01/02424

-60-
G2
c] a3’
a*
” GI Ia

wherein G' is selected from fluaro, chlaro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl,
vinyl, isopropenyl and ethynyl, each of G* and G*, which may be the sams or different, is
selected from hydrogen, fluoro, chloro, bromo, triflucromethyl, cyano, hydroxy, methyl, ethyl,
viny), allyl, isopropenyl, ethynyl, methaxy and ethoxy, and each of G* and G* is hydrogen,

or G' and G? together form a group of formula :- -CH=CH-CH=CH-, -O-CH=CH- or
-0-CHz-0O-, and the 9~ or 10-membered bicyclic heteroaryl or heterocyclic ring so formed
optionally bears on the heteroaryl ar heterocyclic partion of the bicyclic ring 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G*, G* and G*, which may
be the same or different, is selected from hydrogen, fluoro, chloro, bromo, triflucromethyl,
cyano, hydroxy, methyl and methoxy;

or a pharmaceutically-acceptable acid-addition salt thereof.

A further preferred compound of the invention is a quinazoline derivative of the
Formnla I wherein :

m is 1 and the R? group is located at the 7-position and is selected from hydroxy,
methoxy, benzyloxy, 3-marpholinopropoxy, 2-hydroxy-3-marpholinopropoxy,
3-(4-methylpiperazin-1-yl)propoxy, 2-hydroxy-3-(4-methylpiperazin-1-yl)propoxy,
2-methoxyethoxy and 2-(2-methoxyethoxy)ethoxy;

the Q'-Z- group is selected from isoprupoxy, 2-methaxyethoxy, cyclohexyloxy,
tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 2-imidazol-1-ylethoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 3-pyrrolidin-1-ylpropoxy, N-methylpyrrolidin-3-yloxy,
3-morphalinopropoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy,
2-piperidinoethoxy, N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy,
N-methylpiperidin-4-ylmsthoxy and 3-(4-methylpiperazin-1-yl)propaxy,

each of R? and R® is hydrogen; and

Q? is an ary] group of formula In
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G! G?

G4
G Ia

wherein G' is selected from fluoro, chlaro, broma and iodo, each of G* and G*,'which may be
the same or different, is selected from hydrogen, chloro and methoxy. and each of G2 and G
is hydrogen,

G' and G* together form 2 group of formula :- -CH=CH-CH=C(CI)-, -O-CH=C(C])- or
-0-CHz-O-, and each of G?, G* and G’ is hydrogen;
or a'pharmnceuﬁcally—wwptable acid-addition salt thereof.

A further preferred compound of the invention is a quinazoline derivative of the
Formula I wherein :

m is 0 or mis 1 and the R’ group is located at the 6- or 7-position and is selected from
hydroxy, amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy,\methylamino. ethylamino,
dimethylamino, diethylamino, acetamido, propionamido, bgnzyloxy, 2-imidazol-1-ylethoxy,
2<(1,2,4-triazol-1-yl)ethoxy, 2-pyrmrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pyn'olxdm-2-yipmpoxy. 2-morpholinoethaxy, 3-morpholinopropoxy,
2<(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy and
3-homopiperazin-1-ylpropoxy,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R' substituent
are optionaily separated by the insertion into the chain of a group selected from O, NH,
CH=CH and C=C,

and wherein any CH; or CH; group within a R! subatituent optionally bears on each
said CH; or CHj group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino, '
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and whexein any phenyl or heterocyclyl group witbin a substituent on R! optionally
bears 1 or 2 substitusnts, which may be the same or different, selected from fluoro, chiaro,
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy,

and wherein any heterocyclyl group within & substituent on R? optionally bears 1 or 2
0X0 substituents;

the Q'-Z- group is selected from phenoxy, benzyloxy, tetrahydrofuran-3-yloxy,
tetrahydropyran-3-yloxy, tetrahydropyran-4-yloxy, 2-imidazol-1-ylethoxy,
2-(1,2,4-trigzol-1-yl)ethoxy, 2-pyrrolidin-1-ylethaxy, 3-pyrrolidin-1-yipropoxy,
pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyu61idin—2-ylethoxy.
3-pyrmrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-ylethoxy, 3-(1,1-dioxotetrahydro-45-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-yimethoxy, 2-piperidin-3-yiethoxy, piperidin4-ylmethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethaxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperezin-1-ylethoxy or
3-homopiperazin-1-ylpropaxy,

and wherein any CH; or CHj group within the Q*-Z- group optionally bears on each
said CHj or CHj group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyi, methylamino and dimethylamina,

and wherein any phenyl or heterocyclyl group within the Q'-Z- group optionally bears
1 or 2 substituents, which may be the same or different, selected from fluaro, chloro,
triflucromethyl, hydroxy, amino, methyl, ethyl and methoxy,

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
subatituents;

each of R* and R® is hydrogen; and

Ql is an aryl group of formula In

G2
G aQ?

G4
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wherein G' is selected fram fluoro, chloro, bromo, iodo, triflucromethyl, cyano, methyl, ethyl,
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G, G*, G* and G°, which
may be the same or different, is selected from hydrogen, fluoro, chlaro, bromo,
trifluaramethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and
ethoxy, '

or G* and G together form a group of formula :- -CH=CH-CH=CH-, -O-CH=CH- or
-0-CH;-0-, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic
heterocyclic ring so formed optionally bears 1 ar 2 oxo or thioxo groups, and each of G, G*
and G*, which may be the same or different, is selected from hydrogen, fluoro, chlaro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;

or a pharmaceutically-acceptable acid-addition salt thereof.

A further preferred compound of the invention is a quinazoline derivative of the
Formula I wherein : '

m is 1 'and the R? group is located at the 7-position and is selected from hydroxy,
methoxy, ethoxy, propoxy, benzyloxy, 2-pyrrolidin-1-ylethoxy, 3-pymrolidin-1-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(1.1-dioxotel:mhydm—4§1—1.4—lhiazin—
4-yl)ethoxy, 3—(1.l-diox9teu-ahydm-4§-1 4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-(4-methylpiperazin-1-ylethoxy, 3-(4-methylpiperazin-1-yl)propoxy,
2—hydmxyetlmxy,l3-hydmxypmpoxy, 2-methoxyethoxy, 3-methoxypropoxy,
2-methylsulphonylethoxy, 3-methyisulphonylpropoxy and 2-(2-methoxyethoxy)ethoxy;

and wherein any CH group within a R* substituent that is attached to two carbon
atoms optionally bears a hydroxy group ori said CH; group;

the Q'-Z- group is selected from tetrahydrofuran-3-ylaxy, tetrahydropyran-4-yloxy,
2-imidazol-1-ylethoxy, 2<(1,2,4-triazol-1-yl)ethoxy, 2-pyrrolidin-1-ylethoxy,
3-pyrrolidin-1-ylpropoxy, pyrrolidin-3-yloxy, N-methylpyrrolidin-3-yloxy,
pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pymolidin-2-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yhethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethaxy,
3-piperidinopropoxy, piperidin-3-yloxy, N-methylpiperidin-3-yloxy, piperidin-4-yloxy,
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N-methylpiperidin-4-yloxy, piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy,
pipecidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin-1-yl)ethoxy
and 3-{4-methylpiperazin-1-yl)propoxy,

and wherein any CHj group within the Q!-Z- group that is attached to two carbon
atoms optionally bears a hydroxy group on said CH; groop;

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 ar 2 oxo
subatituents;

each of R? and R? ia hydrogen; and

Q? is an aryl group of formula Ia

@2

G Q?

Gt .

G5 Ia
wherein G' is selected from fluare, chlaro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl,
vinyl, isopropenyl end ethynyl, each of G* and G*, which may be the same or different, is
selected from hydrogen, fluoro, chlaro, bromo, triflucromethyl, cyano, hydroxy, methyl, ethyl,
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G? and G* is hydrogen,
or G' and G* together form a group of formula :- -CH=CH-CH=CH-, -O-CH=CH- or ®
-0-CH;3-0O-, end the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G*, G* and G*, which may
be the same or different, is selected from hydrogen, fluoro, chioro, bromo, trifluororethyl,
cyano, hydroxy, methyl end methoxy;
or a pharmeceutically-acceptable acid-addition salt thersof,

A further preferred compound of the invention is a quinazoline derivative of the
Formula I wherein :

m s 1 and the R* group is located at the 7-position and is selected from hydroxy,
methoxy, beazyloxy, 3-morpholinopropoxy, 2-hydroxy-3-morpholinopropoxy,
3-(4-methylpiperazin-1-ylpropoxy, 2-hydroxy-3-(4-methylpiperazin-1-yl)propoxy,
2-methoxyethoxy and 2-(2-methoxyethoxy)ethoxy;
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the Q'-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy,
2-imidazol-1-ylethoxy, 2-(1,2,4-triazol-1-yl)ethoxy, 3-pymrolidin-1-ylpropoxy,

~ N-methylpymrolidin-3-yloxy, 3-morpholinopropoxy, 3«(1,1-dioxotetrahydro-4H-1,4-thiazin-
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4-yl)propoxy, 2-piperidinoethoxy, N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy,
N-methylpiperidin-4-ylmethoxy and 3-(4-methylpiperszin-1-yDpropoxy,
each of R? and R? is hydrogen; and
Q" is an aryl group of formula Ia
GI
G G

G4

g Ia
wherein G' is selected fram fluaro, chloro, bromo and iodo, each of G* and G*, which may be
the same or different, is selected from hydrogen, chloro and methoxy, and each of G? and G*
is hydrogen,

or G' and G? together form a group of formula :- -CH=CH-CB=C(CI)-, -O-CH=C(C1)- or
-O-CH2-O-, and each of G*, G* and G* is hydrogen;

or & pharmaceutically-acceptable acid-addition salt thereof.

A further preferred compound of the invention is a quinazoline derivative of the
Formula I wherein ;

m is 0 or m is 1 and the R? group is located at the 6- or 7-position and is selected fram
hydroxy, amino, methyl, ethyl, propyl, methoxy, et!mxy. propoxy, methylamino, ethylamino,
dimethylamino, diethylamino, acetamido, propionamido, benzyloxy, 2-imidazol-1-ylethoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pyrrolidin-2-ylpropoxy, 2-marpholinoethoxy, 3-morpholinopropoxy,
2-(1,1-dioxotetrahydro-4}i-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotstrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin4-yimethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy and
3-bomopiperazin-1-ylpropoxy,
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and wherein adjacent carbon atoms in sny (2-6C)alkylene chain within a R? gubstitent
are aptionally separated by the insertion into the chain of a group selected from O, NH,
CH=CH and C=C,

and wherein any CH; or CHj group within a R? substituent optionally bears on each
said CH; or CH; group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino,

and wherein any phenyl or heterocyclyl group within a substituent on R' optionally
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro,
uiﬂuqmmeﬂxyl. hydroxy, amino, methy], ethyl and methoxy,

and wherein any heterocyclyl group within a substituent on R' optionally bears 1 or 2
oxo substituents;

the Q'-Z- group is selected from tetrahydrafuran-3-yloxy, tetrahydropyran-3-yloxy,
tetrahydropyran-4-yloxy, 2-pyrrolidin-1-ylethaxy, 3-pyrrolidin-1-ylpropoxy,
pymrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pynolidin-2—ylpr_opoxy, Z-morpholinoethoxy, 3-marpholinopropaoxy,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yDethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yDpropaxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-ylmethoxy, 2-piperidin-3-ylathoxy, piperidin-4-ylmethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-hamopiperidin-1-ylpropoxy,
homopiperidin-3-yloxy, hamopiperidin-4-ylaxy, homopiperidin-3-yimethoxy,
2-piperszin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy or
3-homopiperazin-1-ylpropoxy,

and wherein any CH; or CHj group within the Q'-Z- group optionally bears on each
said CHa or CHj group & substitusnt selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino,

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2
substituents, which may be the sarae or different, selected from fiuoro, chloro, trifluoromethyl,
hydroxy, amino, methyl, ethyl and methoxy,

and wherein any heterocyclyl group within the Q'-Z- group optionally besrs 1 or 2 oxo
substituents;

each of R? and R? is hydrogen; end

Q? is an aryl group of fonmuls In
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G2
G! G?
G4
Gs 1a

wherein G' is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl,
vinyl, allyl, isopropenyl, ethynyl, methoxy end ethoxy, and each of %, G%, G and G, which
may be the same or different, is selected from hydrogen, fluoro, chloro, bromo,
tdflucromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and
ethoxy,

or G! and G* together form a group of formula ;- -CH=CH-CH=CH-, -O-CH=CH- or
-0-CH;-0-, and the 9- or 10-membered bicyclic heteroaryl or beterocyclic fing so formed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, bramo,
triflucromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic
heterocyclic ring so formed optionally bears 1 or 2 oxo or thioxo groups, and each of G, G*
and G°, which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;

or a pharmaceutically-acceptable acid-addition sait thereof. . .

A farther preferred compound of the invention is a quinazoline derivative of the
Formula I wherein :

m is 1 and the R? group is located at the 7-position and is selected from hydroxy,
methoxy, ethoxy, propoxy, benzyloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)ethoxy, 3-(1,1-dioxotetrahydro—4H-1 4-thiazin-4-yl)propaxy, 2-pipecidinoethoxy,
3-piperidinopropoxy, 2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-1-yl)propoxy,
2-hydroxyethoxy, 3-bydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy,

- 2-methylsulphonylethaxy, 3-methylsulphonylpropoxy and 2-(2-methoxyethoxy)ethoxy;

and wherein any CH; group within a R! substituent that is attached to two carbon
atoms optionally bears a hydroxy group on said CH; group;

the Q*-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy,
2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, pyrrolidin-3-yloxy,
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N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pynolidin-2-ylethoxy,
3-pyrrolidin-2-ylpropaxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-(1,1-dioxotetrahydro-4H-1,4-thiszin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy,
N-methylpiperidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy,
pipezidin-3-yimethoxy, N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy,
N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin-1-yl)ethoxy and
3-(4-methylpiperazin-1-yl)propoxy,

and wherein any CH; group within the Q'-Z- group that is attached to two carbon
atoms optionally bears a hydroxy group on said CH; group;

and wherein any heterocyclyl group within the Q!-Z- group optionally bears 1 or 2 oxo
substituents; -
each of R? and R® is hydrogen; and

Q? is an aryl group of formnla Ia
G2
G
ol
Z
G
G5 Ia

wherein G' is selected from fluaro, chloro, bromo, iodo, triflucromethyl, cyano, methyl, ethyl,
vinyl, isopropenyl and ethynyl, each of G and G*, which may be the same or different, is
selected from hydrogen, fluoro, chloro, bromo, triflucromethyl, cyano, hydroxy, methyl, ethyl,
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G? and G® is hydrogen,

ar G' and G? together farm a group of formula ;- -CH=CH-CH=CH-, -0-CH=CH- or
~0-CH;-0O-, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed
optionally bears on the heteroaryl or heterocyclic partion of the bicyclic ring 1 or 2
substituents, which may be the same ar different, selected from flucro, chloro, bramo,
trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G, G* and G*, which may
be the same or different, is selected from hydrogen, flucro, chloro, bromo, trifluoromethyl,
cyano, hydroxy, methyl and methoxy;

or a pharmaceutically-acceptable acid-addition salt thereof,




®

-

10

15

"WO 01/94341 2/rc'rfcnumzm

A further preferred compound of the mventmn is a quinazoline derivative of the %
Formula I wherein :

m is 1 and the R group is located at the 7-position and is selected from hydroxy,
methoxy, ethoxy, propoxy, benzylaxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yI)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpipmzin-l-yl)pmpo:.:y.
2-[(28)-2~(N-methylcarbamoyl)pyrrolidin-1-yljethoxy,
2-[(28)-2-(N,N-dimethylcarbamoyl)pyrrolidin-1-yljethoxy, 2-hydroxyethoxy,
3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, 2-methylsulphonylethoxy,
3-methylsulphonylpropoxy, 2-(2-methoxyethoxy)ethoxy, 2-(4-pyridyloxy)ethoxy,
2-pyridylmethoxy; 3-pyridylmethoxy and 4-pyridylmethoxy;

and wherein any CH; group within a R! substituent that is attached to twa carbon
atoms optionally bears a hydroxy group on said CH; group;

the Q'-Z- group is sclected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy,
2-pymrolidin-1-ylethoxy, 3-pymrolidin-1-ylpropoxy, pyrrolidin-3-yloxy,
N-methylpyrrolidin-3-yloxy, pymolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethaxy,
3-pyrrolidin-2-yipropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2—(1.1—dioxonetrahydro-4ﬂ-1,4-th.iazin-4-yl)eﬂmxy. 3<(1,1-dioxotetrehydro-4H-1,4-thiezin-
4-yh)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 3-piperidinyloxy,
N-methylpiperidin-3-yloxy, 4-piperdinyloxy, N-methylpiperidin-4-yloxy,
piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy,
N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
3-(4-methylpiperazin-1-yl)propoxy, cyclobutyloxy, cyclopentyloxy end cyclohoxyloxy,

and wherein any CH; group within the Q'-Z- group that is attached to two carbon
atoms optionally bears a hydroxy group on seid CHa group;

and wherein any heterocycly! group within the Q'-Z- group optionally bears 1 or 2 oxo
substituents;

each of R? and R’ is hydrogen; and

Q” is an aryl group of formula a
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wherein G' is selected from fluoro, chloro, bromo, iodo, triflucromethyl; cyano, methyl, ethyl,
vinyl, isopropenyl, ethynyl, methoxy end pyrrolidin-1yl, G* is hydrogen, each of G° and G*,
which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, _
trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and
ethoxy, and G is hydrogen or methoxy,

ar G' and G? together form a group of formula :- -CH=CH-CH=CH-, -O-CH=CB- or
-0-CH;z-0-, and the 9- or 10-membered hicyclic hetamarylorhetetucyclicﬂngaofmmed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, bromo,
trifluorumethyl, cyano, hydroxy, methyl and methoxy, and each of G*, G* and G°, which may
be the same or different, is salected from hydrogen, fluoro, chloro, bromo, trifluoromethyl,
cyano, hydroxy, methyl and methoxy;

or a pharmaceutically-acceptable acid-addition salt thereof.

A further preferred compound of the invention is a quinazoline derivative of the
Formula I wherein :

m is 1 and the R? group is located at the 7-position aod is selected from hydroxy,
methoxy, ethoxy, propoxy, isopropoxy, isobutoxy, 2-fluoroethoxy, 2,2,2-trifluaroethoxy,
benzyloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 2-morphalinoethoxy,
3-morphalinopropaxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethaxy,
3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yDethoxy,
2-homopiperidin-1-ylethoxy, 3-homopipesidin-1-ylpropoxy, 2-piperazin-1-ylethoxy,
3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
3-(4-methylpiperazin-1-yl)propoxy, 3-(4-cyanomethylpiperazin-1-yl)propoxy, :
2-[(2S)-2-carbamoylpyrrolidin-1-yl]ethoxy, 2-{(2S)-2-(N-methylcarbamoyl)pyrrolidin-1-
yllethoxy, 2-[(28)-2-(N.N-dimethylcarbamoyl)pysrolidin-1-yljethaxy,
2-tetrahydropyran-4-ylethoxy, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy,
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3-methoxypropoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy,
2-(2-methoxyethoxy)ethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy,
2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy and
3-cyanopyrid-4-ylmethoxy;

5 and wherein any CH; group within a R? substituent that is attached to two carbon
atoms optionally bears a hydroxy group on said CH; group;

the Q'-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy,

2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, pyrrolidin-3-yloxy,
N-methylpyrrolidin-3-yloxy, pyrrolidin-2-yimethoxy, 2-pyrrolidin-2-ylethoxy,

10 3-pymolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2~(1,1-dioxotetrahydro-4H-1,4-thiezin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 3-piperidinyloxy,
N-methylpiperidin-3-yloxy, 4-piperidinyloxy, N-methylpiperidin-4-yloxy,
piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy,

15 N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
3-(4-methylpiperazin-1-yl)propoxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy,

and wherein any CH; group within the Q'-Z- group that is attached to two carbon
atoms optionally bears & hydroxy group on said CH; group;
and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
20 subastituents;

each of R? and R® is hydrogen; and
Q?is an aryl group of formula Ia
. o
G1 a3
Q4
Gs Ia

wherein G' is selected from fluoro, chlaro, bromo, iodo, triflucromethyl, cyano, methyl, ethyl,

25 vinyl, isopropenyl, ethynyl, methoxy and pyrrolidin-1yl, G? is hydrogen, each of G* and G*,
which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and
ethoxy, and G® is hydrogen or methoxy,
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or G and G together form a group of formula :- -CH=CH-CH=CH-, -O-CB=CE- or
-O-CH,-0-, and the 9- ar 10-membered bicyclic heteroaryl or heterocyclic ring so formed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2
substituents, which may be the same or different, selected from fluoro, chlare, bromo,
triflucromethyl, cyano, hydroxy, methy! and methoxy, and cach of G*, G* and G*, which may
be the same or different, is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl,
cyano, hydroxy, methyl and methoxy;

or a pharmaceuatically-acceptable acid-addition salt thereof.

A further preferred compound of the invention is a quinazoline derivative of the
Formnla®whersin:

m is 1 and the R? group is located at the 7-position and is selected from hydroxy,
methoxy, benzyloxy, 3-morpholinopropoxy, 2-hydroxy-3-morpholinopropoxy,
3<(4-rocthylpiperszin-1-yl)propoxy, 2-liydraxy-3-(4-methylpiperazin-1-yl)propoxy,
2-methoxyethoxy and 2-(2-methoxyethoxy)ethoxy;

the Q'-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy,
3-pymrolidin-1-ylpropoxy, N-methylpyrrolidin-3-ylaxy, 3-morpholinapropoxy,
3-(1,1-dioxotetrabydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethaxy,
N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy and
3-(4-methylpiperazin-1-yl)propoxy,

each of R? and R? is hydrogen; and

Q? is an aryl group of formula In

at

Gt a3

G4
G* Ia

wherein G' is selected from fluaro, chloro, bromo and iodo, each of G* and G*, which may be
the same or different, is selected from hydrogen, chloro and methoxy, and each of G? and G*
is hydrogen,
or G' and G together form a group of formula :- -CH=CH-CH=C(C})-, -O-CH=C(CI)- or
-0-CH;-O-, and each of G*, G* and G’ is hydrogen;
ar a pharmaceutically-acceptable acid-addition salt thereof.
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A further preferred compound of the invention is & quinazoline derivative of the
FormulaIwherein:

mis 1 and the R" group is located at the 7-position and is selected from methoxy,
benzyloxy, 2-pyrrolidin-1-ylethoxy, 3-pymolidin-1-ylpropoxy, 2-piperidinoethoxy,

5 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2<(4-methylpiperazin-
1-yl)ethoxy, 3-(4-methylpiperazin-1-yl)propoxy, 2-[(2S)-2-(N-methylcarbamoyl)pyrrolidin-
1-yljethoxy, 2-[(25)-2-QN.N-dimethylcarbamoyl)pyrrolidin-1-yljethoxy,

+ 3-methylsulphonylpropoxy, 2-(4-pyﬂdyloiy)ethoxy. 2-pyridylmethoxy, 3-pyridyimethoxy and
4-pyridylmethoxy;

10 the Q'-Z- group is selected from tetrahydropyran-4-yloxy, 3-pyrrolidin-1-ylpropoxy,
N-methylpyrrolidin-3-yloxy, 3-morpholinopropoxy, 3-(1,1-dioxotetrahydro-4H-1 4~thiazin-
4-yDpropoxy, 2-piperidinoethoxy, 4-piperidinyloxy, N-methylpiperidin-4-yloxy,
piperidin-4-ylmethoxy, N-methylpiperidin-4-yimethoxy, 3-(4-methylpiperazin-1-yl)propoxy,
cyclopentyloxy and cyclohexyloxy;

15 each of R? and R’ is hydrogen; and
Q?is an aryl group of formula I
GR
Gt G?
G*
G Ia

wherein G' is selected from chioro, bromo, trifluoromethyl, methyl, methoxy and
pymrolidin-1-yl, G? is hydrogen, G is selected from hydrogen end chlaro, G* is methoxy, and
20 G’ is hydrogen, '
or G' and G together form & group of formula :- -CH=CH-CH=C(CI)-, -O-CH=C(Cl)- or
-0-CHj-O-, each of G* and G* is hydrogen, and G is hydrogea or chloro;
or a pharmaceutically-acceptable acid-addition salt thereof.
A further praferred compound of the invention is a quinazoline derivative of the
25 Formmula I wherein : '
m is 1 and the R" group is located at the 7-position and is selected from methoxy,
ethoxy, propoxy, isopropoxy, isobutoxy, 2-flucroethoxy, 2,2,2-triflucroethoxy, benzyloxy,
2-pyrrolidin-1-ylethoxy, 3-pymolidin-1-ylpropoxy, 2-piperidinoethoxy,
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3-piperidinopropoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy,
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4F-1,4-thiazin-4-yl)propoxy,
2-hamopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy, 2-piperazin-1-ylethoxy,
3-piperazin-1-yipropoxy, 2-(4-methylpiperazin-1-yiethoxy,
3-(4-methylpiperazin-1-yl)propoxy, 3-(4-cyanomethylpiperazin-1-yl)propoxy,
2-[(2S)-2-carbamoylpyrrolidin-1-yl]ethoxy, 2-[(2S)-2-(N-methylcarbamoyl)pyrrolidin-
1-ylJethoxy, 2-[(2S)-2~(N.N-dimethylcarbamoyl)pymolidin-1-yl]ethoxy,
3-methylsulphonylpropoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy,
2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy and
2-cysnopyrid-4-ylmethoxy,

and wherein any CH; group within a R! substituent that is attached to two carbon
atoms optionally bears a hydroxy group on said CHz group;

the Q'-Z- group is selected from tetrahydropyran-4-yloxy, 3-pymolidin-1-ylpropoxy,
N-methylpyrrolidin-3-yloxy, 3-morpholinopropoxy, 3-(1.1-dioxotetrahydrp—4§-l.4—thiazin—
4-yl)propoxy, 2-piperidinoethoxy, 4-piperidinyloxy, N-methylpiperidin-4-yloxy,
piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 3-(4-methylpiperazin-1-yDpropoxy,
cyclopentyloxy and cyclohexyloxy;

each of R? and R? is hydrogen; and

Q' is an aryl group of formnla In

el
X
- -

Gt Ia
wherein G' is selected from chloro, bromo, trifluoromethyl, methyl, methoxy and
pyrrolidin-1-yl, G? is hydrogen, G* is selected from hydrogen and chloro, G* is methoxy, and
G’ in hydrogen,
ar G' and G? together form a group of formula : - -O-CH=CH-, -O-CH=C(C)- or
-O-CH;-0-, each of G* and G* is hydrogen, and G* is hydrogen ar chloro;
ar a phanmaceutically-acceptable acid-addition salt thereof.
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A further preferred compound of the invention is a quinazoline derivative of the
Formula I wherein :

m is 1 and the R group is located at the 7-position and is selected from methoxy,
benzyloxy, 2-pymrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2<(4-methylpiperazin-
1-yDethoxy, 3-(4-methylpiperazin-1-yl)propory, 2-[(2S)-2-(N-methylcarbamoyl)pymrolidin-
1-yl]ethoxy, 2-[(2S)-2-(N.N-dimethylcathamoyl)pyrrolidin-1-yi]ethoxy,
3-methylsulphonylpropoxy, 2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy and
4-pyridylmethoxy; '

the Q'-Z- group is selected from tetrahydropyran-4-yloxy, 4-piperidinyloxy,
N-methylpiperidin-4-yloxy, cyclopentyloxy and cyclohexyloxy:

each of R? and R? is hydrogen; and

Q*is an aryl grou{: of formule Ia

G2
Gt G3

G*
@® Ia
wherein G' and G? together form a group of formula :- -O-CHz-O-, each of G* and G* is
hydrogen, and G’ is chloro;
or a pharmaceutically-acceptable acid-addition sait thereof.

A further preferred compound of the invention is a quinazoline derivative of the
Formula I wherein :

m is 1 and the R® group is located at the 7-position and is selected from methoxy,
ethoxy, pmpoxy._isopmpoxy. isobutoxy, 2-fluoroethoxy, 2,2,2-triflucroethoxy, benzyloxy,
2-pymrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy,
3-(4-hydroxypiperidin-1-yl)propoxy, 2-piperidin-4-ylethoxy,
2-(N-methylpiperidin-4-yl)ethoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2~(4-methylpiperazin-1-yl)ethoxy,
3-(4-methylpiperazin-1-yl)propoxy, 3-(4-cyanomethylpiperazin-1-yl)propaxy,
2-[(2S)-2-carbamoylpyrrolidin-1-yljethoxy, 2-[(25)-2-(N-methylcarbamoypyrrolidin-
1-yl]ethoxy, 2—[@S)-L(H,ﬂ-dinmthylcubamoyl)pyuolidin—l-yl]ethoxy.
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3-methylsulphonylpropoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-yimethoxy,
2~(4-pyridyloxy)ethoxy, 2-pyridylmethaxy, 3-pyridylmethoxy and 4-pyridylmethoxy;

the Q"-Z- group is sclected from tetrahydropyran-4-ylaxy, 4-piperidinyloxy,
N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-yimethoxy,

5 cyclopentyloxy and cyclohexyloxy:
each of R? and R® is hydrogen; and
Q1 is an aryl group of formnla Ia
Gt
G Q3

G*
Gs Ia
wherein G' and G? together form a group of formula :- -O-CHz-O-, each of G* and G* is

10 hydrogen, and G is chloro; '
or a pharmaceutically-acceptable acid-addition salt thereof.

A particular preferred compound of the invention is, for exemple, a quinazoline
derivative of the Formula I selected from:-
4-(2~chloro-5-methoxyanilino)-5,7-di-(3-morpholinopropoxy)quinazoline,

15 4-(2-bromo-5-methoxyanilino)-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline,
'4-(2-chloro-5-methoxyanilino)-7-methoxy-5-(N-methylpiperidin4-yloxy)quinazoline,
4-(2-chlaro-5-methoxyanilino)-7-[3-(4-methylpiperazin-1-yl)propoxy}-5-tetrahydropyran-
4-yloxyquinazoline,
4-(2-chloro-5-methoxyanilino)-7-(3-morpholinopropoxy)-5-tetrahydropyran-

20 4-yloxyquinazoline,
4-(2-chloro-5-methoxyanilino)-7-[2-hydroxy-3-(4-methylpiperazin-1-yl)propaxy]-
5-tetrahydropyran-4-yloxyquinazoline,
4-(2-chloro-5-methoxyanilino)-7-(2-hydroxy-3-morpholinopropoxy)-5-tetrahydropyran-
4-yloxyquinazoline, .

25 4-(2-chloro-5-methoxyanilino)-7-{3-(4-methylpiperazin-1-yl)propaxy]-5-tetrahydrofaran-
3-ylaxyquinazoline,
4-(2-chloro-5-methoxyanilino)-7-(3-morpholinopropoxy)-5-tetrahydrofuran-
3-yloxyquinazolins,
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4-(5-chloronaphth-1-ylarhino)-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline and
4-(3-chlorobenzofuran-7-ylamino)-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline,
or a pharmaceutically-acceptable acid-addition salt thereof.

A further particular preferred compound of the invention is, for example, a quinazoline
derivative of the Formula I selected from:-
4-(2-chloro-5-methoxyanilino)-3-isopropoxy-7-(3-morpholinopropoxy)quinazoline and
4-(2-chloro-5-methoxyanilino)-5-isopropoxy-7-[3-(4-methylpiperazin-
1-yDpropoxy]quinazoline,
or a pharmaceutically-acceptable acid-addition salt thereof,

_ A particular preferred compound of the invention is, for example, a quinazoline
derivative of the Formula I selected from:-
7-benzyloxy-4-(2-bromo-5-methoxyanilino)-5-piperidin-4-yloxyquinazoline,
4-(2-bromo-5-methoxyanilino)-7-{3-methylsulphonylpropoxy)-3-piperidin-
4-yloxyquinazoline,
4-(2-bromo-5-methoxyanilino)-7-methoxy-5-piperidin-4-ylmethox yquinazoline,
4-(2,4-dichloro-5-methoxyanilino)-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinszoline,
4-(2,5-dimethoxyanilino)-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline,
4-(2,4-dichloro-5-methoxyanilino)-7-(2-pyrrolidin-1-ylethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-(2,4-dichloro-5-methoxyanilino)-7-2-piperidinoethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-(2,4-dichloro-5-methoxyanilino)-7-(2-morpholinoethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,

4-(2 4-dichloro-5-methoxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-
4-yloxyquinazoline,
4-(2-bromo-5-methoxyanilino)-7-(2-pymrolidin-1-ylethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-(2-bromo-5-methoxyanilino)-7-(2-piperidinoethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-(2-bromo-S-methoxyanilino)-7-[2<4-methylpiperazin-1-yl)ethoxy}-5-tetrahydropyran-
4-yloxyquinazoline, '
4-(2-bromo-5-methoxyanilino)-7-(4-pyridyloxyethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
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4-(2-bromo-5-methoxyenilino)-7-{2-[(28)-2(N.N-dimethylcarbamoyl)pymrolidin-1-
yllethaxy}-5-tetrahydropyran-4-yloxyquinazaline,
4-(2-bromo-5~methoxyanilino)-7-{2-{(2S)-2(N-methylcarbamoyl)pyrrolidin-1-yllethoxy} -
S-tetrahydropyran-4-yloxyquinazoline,
4-(2-bromo-5-methoxyanilino)-7-(4-pyridylmethoxy)-5-tetrahydropyran-
4-yloxyquinazoline, _
4-(S-methnxy-2-pynolidin-1-ylani]ino)-?-[S—(l!—mcﬂaylpiparizin-l -yl)propoxy}-
5-tetrahydropyran-4-yloxyquinazoline, and _
4-(2-bromo-5-methoxyanilino)-5-cyclopéntyloxy-7-(2-pyrrolidin-1-ylethoxy)quinazoline;
or & pharmeceutically-acceptable acid-addition salt thereof.

A further particular preferred compound of the invention is, for exampls, a quinazoline
derivative of the Formala I selected from:-
4-(6-chlaro-2,3-methylenedioxyanilino)-5-cyclopentyloxy-7-(2-pymolidin-
1-ylethoxy)quinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-5-piperidin-4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-methoxy-5-piperidin-4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-methoxy-5-(N-methylpiperidin-
4-yloxy)quinazoline,

. 4-(6-chloro-2,3-methylenedioxyanilino)-7-methoxy-5-piperidin-4-ylmethoxyguinazoline,

4-(6-chloro-2,3-methylenedioxyanilino)-7-(2-pyrrolidin-1-ylethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-(3-pyrrolidin-1-ylpropoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-[3-(4-methylpiperazin-1-yl)propoxyl-
S-tetrahydropyran-4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxyl-
S-ten'ahytl:opymn-tl-yloxyqﬁimoline.
4-(6-chloro-2,3-methylensdioxyanilino)-7-(2-piperidinoethaxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-{6-chloro-2,3-methylenedioxyenilino)-7-[2-(4-pyridyloxy)ethoxy]-5-tetrahydropyran-
4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-piperidin-4-ylmethoxy-5-tetrahydropyran-
4-yloxyquinazoline and
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4-(6-chloro-2,3-methylenedioxyanilino)-7-(N-methylpiperidin-4-ylmsthoxy)-
5-tetrahydropyran-4-yloxyquinazoline;
ora pharmaceuﬁcally—meptabl'e acid-addition salt thereof.

A quinazoline derivative of the Formula I, or a pharmacentically-acceptable salt
thereof, may be prepared by any process known to be applicable to the preparation of
chemically-related compounds. Such processes, when used to prepare a quinazoline
derivative of the .Formula I“nre provided as a further feature of the invention and are illustrated
by the following representative process variants in which, unless otherwise stated, Q, Z, m,
R', R%, R? and Q? have any of the meanings defined hereinbefare. Necessary starting
materials may be obtained by standard i)mcedureu of organic chemistry. The preparation of
such starting materials is described in conjunction with the following representative process
variants and within the accompanying Examples. Alternatively necessary starting materials
are abtainable by analogous procedures to those illustrated which gre within the ordinary skill
of an organic chemist.

(@)  The reaction, conveniently in the presence of a suitable base, of a quinazoline of the
Formula I

1
Q\Z L
N
|
N/)\ R2
(R!), I

wherein L is a displaceable group and Q', Z, m, R! and R? have any of the meanings defined
hereinbefore except that any functional group is protected if necessary, with an aniline of the
Formula

Q'NHR®

-where.inQ’de’havemyofﬂaemeaningsdeﬁnedhmeinbefo:emeptﬂmtmyfuncﬁoml

group is protected if necessary, whereafter any protecting group that is present is removed by
conventional means. .

A suitable base is, for example, an organic amine base such as, for example, pyridine,
2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, morpholine,
N-méthylmarpholine or diazabicyclo(5.4.0]Jundec-7-ene, or, for example, an alkali or alkaline
carth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate,
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calcium carbonate, sodium hydroxide ar potassium hydroxide, or, for example, an alkali metal
hydride, for example sodium hydride.

A sitable displaceable group L is, for example, a halogeno, alkoxy, aryloxy or
sulphonyloxy group, far example a chloro, bromo, methoxy, phenoxy, pentaflucrophenoxy,
methanesulphonyloxy or toluene-4-sulphonyloxy group. The reaction is conveniently carried
out in the presence of a suitable inert solvent or diluent, for exemple an alcohol or eater such
as methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as methylene
chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan,
an aromatic solvent such as toluene, or a dipolar aprotic solvent such as
N.N-dimethylformamide, N.N-dimethylacetamids, N-methylpymrolidin-2-one or
dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the ange, for
example, 10 to 250°C, prefezably in the range 40 to 80°C.

Typically, the quingzoline of the Fonnula Il may be reacted with an aniline of the
formula Q*NHR? in the presence of a protic solvent such as isopropanol, conveniently in the
presence of an acid, for example hydrogen chloride gas in diethyl ether, or hydrochloric acid,
and at a temperature in the range, for example, 0 to 150°C, preferably at or near the reflux
temperature of the reaction solvent.

The quinazoline derivative of the Formula I may be obtained from this process in the
form of the free base or alternatively it may be obteined in the form of a salt with the acid of
the formula H-L wherein L has the meaning defined hereinbefare. When it is desired to
obtain the free base from the salt, the salt may be treated with a suitable base, for example, an
organic amine base euch as, for example, pyridine, 2,6-lutidine, collidine, '
4-dimethylaminopyridine, triethylamine, morpholine, N-methylmorpholine ar
diazabicyclo[5.4.0lundec-7-ene, or, for example, an alkali or alkaline earth metal carbonats or
hydroxide, for example sodium carbonate, potassium carbonate, calcium carbonate, sodium
hydroxide or potasaium hydroxide.

Protecting groups may in general be chosen from any of the groups described in the
literature or known to the akilled chemist as appropriate for the protection of the group in
question and may be introduced by conventional methods. Protecting groups may be removed
by any convenient method as described in the litarature or known to the skilled chemist as
appropriate for the removal of the protecting group in question, such methods being chosen so
as to effect removal of the protecting group with minimum distirbance of groups elsewhere in
the molecule.
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Specific examples of protecting groups are given below far the sake of convenience, in
which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive.
'Where specific examples of methods for the removel of protecting groups are given below
these are similarly not exhaustive. The use of protecting groups and methods of deprotection
not specifically mentioned are, of course, within the scope of the invention.

A carboxy protecting group may be the residue of an ester-forming aliphatic or
arylaliphatic alcohol or of an ester-forming silenol (the said alcohol or silanol preferably
containing 1-20 carbon stoms). Examples of carboxy protecting groups includs straight or
branched chain (1-12C)alkyl groups (for example isopropyl, and tert-butyl);
lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and
isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl,
propionyloxymethyl, butyryloxymsthyl and pivaloyloxymethyl); lower
alkoxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and
1-ethoxycarbonyloxyethyl); aryl-lower alkyl groups (for example benzyl, 4-methoxybenzyl,
2-nitrobenzyl, 4-nitrobenzyl, benzhydryl and phthalidyl); triflower alkyl)sily]l groups (for
example trimethylsily] and tert-butyldimethylailyl); ti(lower alkyl)silyl-lower alkyl groups
(for example trimethylzilylethyl); and (2-6C)alkenyl graups (for example allyl). Methods
particularly appropriate for the removal of carboxyl protecting groups include for example
acid-, base-, metal- or enzymicsally-catalysed cleavage.

Examples of hydroxy protecting groups include lower alkyl groups (for example
tert-butyl), lower alkenyl groups (for exampie allyl); lower alkanoyl groups (for example
acetyl); lower alkoxycarbonyl groups (for example text-butoxycarbonyl);
lower alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl
groups (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl,
2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); td(lower alkyl)ailyl (for example
trimethylsilyl and tert-butyldimethylsilyl) and aryl-lower alkyl (for example benzyl) groups.

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and
2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and furylmethyl groups; lower
alkoxycarbonyl (for example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example
allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl);



WO 01594341 PCT/GB01/02424
- n -

trialkylsilyl (for example trimethylsilyl and tegt-butyldimethylsilyl); alkylidene (for example
methylidene) and benzylidene and substituted benzylidene groups.
Methods appropriate for removal of hydroxy and amina protecting groups include, far
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as '
s 2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for
groups such as 2-nitrobenzyloxycarbonyl.
The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March,
published by John Wiley & Sons 1992, for general guidance on reaction conditions and &
reagents and to Protective Groups in Organic Synthesis, 2* Edition, by T. Green et al., also
10 published by John Wiley & Som, for general guidence on protecting groups.
Quinazoline starting materials of the Formnla IT may be obtained by conventional
procedures. For example, a 3,4-dihydroquinazolin-4-one of Formula IIT
Q

1.
~z

(R!), m
wherein m, R', Q, Z and R? have any of the meaninga defined hereinbefore except that any

15 finctional group is protected if necessary, may be reacted with a halogenating agent such as
thionyl chloride, phospharyl chlaride or a mixture of carbon tetrachloride and
triphenylphosphine whereafter any protecting group that is present is remaved by conventional
means,

The 4-chlaroquinazoline 0 obtsined may be converted, if required, into &

20 4-pentafluorophenoxyquinazoline by reaction with pentafluorophenol in the presence of a
suitable base such as potassium carbonate and in the presence of a suitable solvent such as
N.N-dimethylformamide, '

(b)  Forthe production of those compounds of the Formula I wherein Z is an oxygen atom,
the coupling, conveniently in the presence of a suitable dehydrating agent, of an alcohol of the

25 Formula

Q'-0H
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wherein Q' has any of the meanings defined hercinbefare except that any functionsl group is
protected if necessary with a quinazoline of the Formula IV

R3
Q2
HO \N/
SN
P
N/knz
(R )m v

wheminm.k',li’,n’mdq’havemyofﬂwmmingsd@ﬁnedhminbefmmmmy
functional group is protected if necessary, whereafter any protecting group that is present is
removed by conventional means. '

A suitable dehydrating agent is, for example, a carbodiimide reagent such a8,
dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide or & mixture of
an azo compound such as diethy! ar di-tert-buty! azodicarboxylate and a phosphine such as
triphenylphosphine. The reaction is conveniently carried out in the presence of a suitable inert
solvent or diluent, for exampie a halogenated sclvent such as methylene chloride, chloroform
or carbon tetrachloride and at a temperature in the range, for example, 10 to 150°C, preferably
at or near ambient temperature.

The quinazoline of the Formula IV may be obtained by conventional procedures. For
example, a quinazoline of the Formuila V

H

(R')n \'

wherein L is a displaceable group as defined hereinbefore and m, R’ and R? have any of the
meanings defined hereinbefore except that any functional group is protected if necessary, may
be reacted with an aniline of the Formula

Q'NER®
wherein Q? and R? have any of the meanings defined hereinbefore except that any functional
group is protected if necessary, whereafter any protecting group that is present is removed by
conventional means.

&>
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(6  For the production of those campounds of the Fornmia I wherein mis 1 andR' is a
group of the formula

QX
wherein Q° is an aryl-(1-6C)alkyl, (3-7C)cycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl-
(1-6C)alkyl, heteroaryl{1-6C)alkyl ar heterocyclyl-(1-6C)alkyl group and X' is an oxygen
atom, the coupling, conveniently in the preaence of a suitable dehydrating agent as defined
hereinbefare, of a quinazoline of the Formula VI

Q1 Qz

SN

ln”'l\

HO aa

VI
wherein Q', Z, R?, R? and Q? have any «! the meanings defined hereinbefors except that any
functional group is protected if necossary, with an appropriate alcohol wherein any functional
group is protected if neceggary, whereafter any protecting group thntilp:eaentismmovet.lhy
conventional means.

The reaction i8 conveniently carried out in the presence of a suitable inert solvent or
diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon
tetrachloride and at 8 temperature in the range, for example, 10 1o 150°C, preferably at or near
ambient temperature.

(d  Porthe production of those compounds of the Formula I wherein R! is a hydroxy
group, the cleavage of a quinazoline derivative of the Formula I wherein R! is a (1-6C)alkoxy
ar arylmethoxy group.

‘The cleavage reaction may conveniently be carried out by any of the many procedures
known for such a transformation. The cleavags reaction of a compound of the Formula I
wherein R’ is a (1-6C)alkoxy group may be carried out, for example, by treatment of the

" quinazolins derivative with an alkali metal (1-6C)alkylsulphide such as sodium ethanethiolate

or, for example, by treatment with an alkali metal diarylphosphide such &8 lithivm
diphenylphosphide. Alternatively the cleavage reaction may conveniently be carried out, for
example, by treatment of the quinazoline derivative with a baron or aluminium trihalide such
as boron tribromide. The cleavage reaction of a compound of the Formula I wherein R! is a
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arylmethoxy group may be carried out, for example, by hydrogenation of the quinazoline
derivative in the presence of a suitable metallic catalyst such as palladium or by reaction with
an organic or inorganic ecid, far example triflucroacetic acid. Such reactions are preferably
carried out in the presence of a suitable inert solvent or diluent as defined hereinbefore and at
a temperature in the range, for example, 10.to 150°C, preferably at or near ambient
temperature.

(e)  Far the production of those compounds of the Formula I wherein Q!, R' ar Q? contains
a primary or secondary amino group, the cleavage of the corresponding compound of Formula
I wherein Q', R or Q? contains a protected primary or secondary amino group.

Suitable protecting groups for an amino group ere, for example, any of the protecting
groups disclosed hereinbefore for an amino group. Suitable methods for the cleavage of such
amino protecting groups are also disclosed hereinbefore. In particular, a suitable protecting
group is a lower alkoxycarbonyl group such as a test-butoxycarbonyl group which may be
cleaved under conventional reaction conditions such as under acid-catalysed hydrolysis, for
example in the presence of trifluoroacetic acid.

(0  Forthe production of those compounds of the Formula I wherein Q', R! or Q? contains
& (1-6C)alkoxy or substituted (1-6C)alkoxy group or a (1-6C)alkylamino or subatituted
(1-6C)alkylamino group, the aliylaﬁon, conveniently in the presence of a suitable base as
defined hereinbefore, of a quinazoline derivative of the formula I wherein Q', R! or Q?
contains a hydroxy group or a primary or secondary amino group as appropriate.

A suitable alkylating agent is, for example, any agent known in the art for the
alkylation of hydroxy to alkoxy or substituted alkoxy, or for the alkylation of amino to
alkylamine or substituted alkylamino, for example an alkyl or substituted alkyl halide, for
example a (1-6C)alkyl chlorids, bromide or iodide or a substituted (1-6C)alkyl chloride,
bromide or iodide, conveniently in the presence of a suitable base as defined hereinbefore, in &
suitable inert solvent or diluent as defined hereinbefore and at a temperature in the range, for
example, 10 to 140°C, conveniently at or near ambient temperature.

Convenieatly for the production of those compounds of the Formula I wherein Q', R
or Q? contains a (1-6C)alkylamino or substituted (1-6C)alkylamino group, a reductive
amination reaction may be employed. For example, for the production of those compounds of
the Formula I wherein Q', R? or Q? contains a N-methyl group, the corresponding compound
containing a N-H group may be reacted with formaldehyde in the presence of a suiteble
reducing agent. A suitable reducing agent is, for example, a hydride reducting agent, for

a—
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exampls sn alkali metal aluminium hydride such as lithium aluminium hydride or, preferably,
an alkali metal barohydride guch as sodium borohydride, sodium cyanoborohydride, sodium
tricthylborohydride, sodium trimethoxyborohydride end sodium triacetoxyborohydride. The
reaction is conveniently performed in a suitable inert solvent or diluent, for example

5 tetrahydrofuran and diethyl ether for the more powerful reducing ageats such as lithium

aluminium hydride, and, for example, methylene chloride or a protic solvent such as methanol
and ethanol for the less powerful reducing agents such as sodium triacetoxyborohydride and
sodium cyenoborohydride. The reaction is performed at a temperature in the range, for
example, 10 fo 80°C, conveniently at or near ambient temperature.

- 10 (g  Forthe production of those compounds of the Formula I wherein Q', R! or Q? contains
an amino-hydroxy-disubstituted (1-6C)alkoxy group (such as 2-hydroxy-3-piperidinopropaxy,
2-hydroxy-3-methylaminopropoxy, 3-dimethylemino-2-hydroxypropoxy or
3-[N-(3-dimethylaminopropyl)-N-methylamino]-2-hydroxypropoxy), the reaction of a
compound of the Formula I wherein Q', R or Q? contains an epoxy-substituted (1-6C)alkoxy

15 group with a heterocyclyl compound or an appropriate amine.

The reaction is conveniently camied out in the presence of a suitable inert diluent or
carrier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably st or
near ambient temperature.

(h)  The reaction, conveniently in the presence of a suitable base as defined hereinbefore,

20 of a quinazoline of the Formula VI

R3
Q2
L \N/

B
Néj\ R?
(R')y, VI
wherein L is a displacesble group as defined hereinbefore and m, R!, R?, R® and Q? have any
of the meanings defined hercinbefore except that any functional group is protected if
neceasary, with a compound of the Formula
25 Q'zH
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wherein Q' aud Z have any of the meanings defined hereinbefare except that any functional
group is protected if necessary, whereafter any protecting group that is present is removed by
conventional means,

The reaction is conveniently carried out in the presence of a suitable inest diluent or
carrier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably at or
near 50°C.

()  For the production of those compounds of the Formula I wherein Q', R! or Q? contains
an amino-substituted (1-6C)alkoxy group (such as 3-piperidinopropoxy,
3-methylaminopropoxy or 3-dimethylaminopropoxy), the reaction of a compound of the
Formula I wherein Q', R! or Q? contains a halogeno-substituted (1-6C)alkoxy group with a
heterocyclyl compound or an appropriate a.miﬁe. '

The reaction is conveniently carried out in the presence of a suitable inert diluent or
carrier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably at or
near nmbient temperature.

‘When a pharmaceutically-acceptable salt of a quinazoline derivative of the Formnla I
is required, for example an acid-addition salt, it may be obtained by, for example, reaction of
seid quinezoline derivative with a suitable acid using a conventional procedure.

Biological Assays

The following assays can be used to measure the effects of the compounds of the
present invention as c-Src tyrosine kinase inhibitors, as inhibitors jn vitro of the proliferation
of ¢-Src transfected fibroblast cells, as inhibitors in vitro of the migration of A549 human lung
tumour cells and as inhibitors in vivo of the growth in nude mice of xenografis of A549 tissue.
(8)  InVitro Enzyme Assay

The ability of test compounds to inhibit the phosphorylation of a tyrotine containing
polypeptide substrate by the enzyme c-Src kinase was assessed using a conventionzl Elisa
assay.

A substrate solution [100ul of a 20ug/ml solution of the polyamino acid
Poly(Glu, Tyr) 4:1 (Sigma Catzlogue No. P0275) in phosphate buffered saline (PBS)
containing 0.2mg/ml of sodium azide] was added to each well of a number of Nunc 96-well
immunoplates (Catalogue No. 439454) and the plates were sealed and stored at 4°C for
16 hours. The excess of subatrate solution was discarded, and aliquots of Bovine Serum
Albumin (BSA; 150yl of a 5% solution in PBS) were transferred into each substrate-coated
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assay well and incubated for 1 hour at ambient temperature to block non specific binding. The
assay pliate wells were washed in turn with PBS containing 0.05% v/v Tween 20 (PBST) and
with Hepes pH7.4 buffer (S0mM, 300ul/well) before being blotted dry.

Bach test compound was dissolved in dimethy! sulphoxide and diluted with distilled
waler to give a series of dilutions (from 100uM to 0.001M). Partions (25l) of each dilution
of test compound were transferred to wells in the washed assay plates. “Total” control wells
contained dﬂumqDMSO instead of compound. Aliquots (25ul) of an aqueous magnesium
chloride solution (80mM) containing adenosine-5'-triphosphate (ATP; 40uM) was added to
all teat wells except the "blank™ control wells which contained magnesium chloride without
ATP.

Active humnen c-Src kinase (recombinant enzyme expressed in Sf9 insect cells;
obtained from Upstate Biotechuology Inc. product 14-117) was diluted immediately prior to
use by a factar of 1:10,000 with an enzyme diluent which comprised 100mM Hepes pH7.4
buffer, 0.2mM sodium orthovanadate, 2mM dithiothreitol and 0.02% BSA. To atart the
reactions, aliquots (SOuI) of freshly diluted enzyme were added to each well and the plates
were incubated at ambient temperature for 20 minutes. The supernatant liquid in each well
was discarded and the wells were washed twice with PBST. Mouse IgG anti-phoap! ine
antibody (Upstate Biotechnology Inc. product 05-321; 100pl) was diluted by a factor of
1:6000 with PBST containing 0.5% w/v BSA and added to each well, The platss were
incubated for 1 hour at ambient temperature, The supernatant liquid was discarded and cach
well was washed with PBST (x4). Horse radish peroxidase (HRP)-linked sheep anti-mouse
Ig antibody (Amersham Catalogue No. NXA 931; 100ul) was diluted by a factor of 1:500 with
PBST containing 0.5% w/v BSA and added to each well, The plates were incubated for
1 hour at ambient temperature. The supemnatant liquid was discarded and the wells were
washed with PBST (x4).

A PCSB capsule (Sigma Catalague No. P4922) was dissolved in distilled water
(100ml) to provide phosphate-citrate pHS5 buffer (SOmM) containing 0.03% sodiumn perborate.
An aliquot (50ml) of this buffer was mixed with a 50mg tablet of
2,2"-azinobis(3-cthylbenzothiazoline-6-sulphonic acid) (ABTS; Boehringer Catelogue
No. 1204 521). Aliquots (100uI) of the resultant solution were added to each well. The plates
were incubated for 20 to 60 minutes at ambient temperature until the optical density value of
the "total” contral wells, measured at 405um using a plate reading spectrophotometer, was




10

15

20

3o

WO 0194341 PCT/GB01/02424

-89.

approximately 1.0. "Blank” (no ATP) and "total" (no compound) control values were used to
determine the dilution range of test compound which gave 50% inhibition of enzyme activity.
(b) In Vitro ¢-Src transfected c-src 3TY) Fibroblast Proliferatio

This assay determined the ability of a test compound to inhibit the proliferation of
National Institute of Health (NIH) mouse 3T3 fibroblast cells that had been stably-transfected
with an activating mutant (Y'530F) of human c-Src.

Using a similar procedure to that described by Shalloway et al., Cell, 1987, 49, 65-73,
NIH 3T3 cells were transfected with an activating mutant (Y530F) of human ¢-Src. The

resultant c-Src 3T3 cells were typically seeded at 1.5 x 10* cells per well into 96-well tissue-
culture-treated clear assay plates (Costar) each containing an assay medium comprising
Dulbecco’s modified Eagle’s medium (DMEM; Sigma) plus 0.5% foetal calf serum (ECS),
2mM glutamine, 100 units/m! penicillin and 0.1mg/ml streptomycin in 0.9% aqueous sodium
chloride solution. The plates were incubated overnight at 37°C in 2 humidified

(7.5% CO. : 95% air) incubator.

Test compounds were solubilised in DMSO to form a 10mM stock solution. Aliquots
of the stock solution were diluted with the DMEM medium described above and added to
appropriate wells. Serial dilutions were made to give a range of test concentrations. Control
wells to which test compound was not added were included on each plate. The plates were
incubated overnight at 37°C in a humidified (7.5% CO; : 95% air) incubator.

BrdU labelling reagent (Bochringer Mannheim Catnloﬁue No. 647 229) was diluted by
a factor of 1:100 in DMEM medium containing 0.5% FCS and aliquots (20l) were added to
each well to give a final concentration of 10uM). The plates were incubated at 37°C for
2 hours. The medium was decanted. A denaturating solution (FixDenat solution, Boehringer
Mannheim Catalogue No. 647 229; 50ul) was added to each well and the plates were placed
on a plate shaker at ambient temperature for 45 minutes. The supernatant was decanted and
the wells were washed with PBS (200ul per well). Anti-BrdU-Peroxidase solution
(Boehringer Mannheim Catalogue No. 647 229) was diluted by a factor of 1:100 in PBS

containing 1% BSA and 0.025% dried skimmed milk (Marvel (registered tradé mark), Premier

Beverages, Stafford, GB) and an aliquot (100ul) of the resultant solution was added to each
well. The plates were were placed on a plate shaker at ambient temperature for 90 minutes.
The wells were washed with PBS (x5) to ensure removal of non bound antibody conjugate.
The piates were blotted dry and tetramethylbenzidine substrate solution (Boehringer
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approximately 1.0. "Blank” (no A’i:‘P) and "total" (no compound) control values were used to

National Institute of Health (NIH) mouse 3T3 fibroblast cells that had been stably-transfected
with an activating mutant (Y530F) of human c-Src. /'

Using a similar procedure to that described by Shalloway et al., Cell, 1987, 49, 65-73,
NIH 373 cells were transfected with an activating mugant (Y530F) of human c-Src. The
resultant ¢-Src 3T3 cells were typically seeded at IZ‘/:‘:O‘ cells per well into 96-well tissue-

culture-treated clear assay plates (Costar) each containing an assay medium comprising
Dulbecco's modified Bagle's medium (DMEM;.Sigma) plus 0.5% foetal calf serum (FCS),
2mM glutamine, 100 units/ml penicillin and 0. 'm] streptomycin in 0.9% aqueous sodium
chloride solution. The plates were incubated ight at 37°Cin a humidified

(7.5% CO; : 95% air) incubator. /

Test con.upounds were solubilised iﬂl DMSO to form a 10mM stock solution. Aliquots
of the stock solution were dituted with thd DMEM medium described above and added to
appropriate wells. Serial dilutions werg mado to give & range of test concentrations. Control
wells to which test compound was not added were included on each plate. The plates were
incubated ovemight at 37°C in a hyfmidified (7.5% CO; : 95% air) incubator,

BrdU labelling reagent (4chringer Manuheim Catalogue No. 647 229) was dilluted by
a factar of 1:100 in DMEM megium containing 0.5% FCS and aliquots (20ul) wero sdded o
each well to give a final concentration of 10uM). The plates were incubated at 37°C for
2 hours. The medium was decanted. A denaturating solution (FixDenat solution, Boehringer
Mannheim Catalogue No. 647 229; 50ul) was added to each well and the plates were placed

o a nlate chakar ot amhient tamnarahim far 45 minntee  The mnematent wee decanted and
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Mannheim Catalogue No. 647 229; 100l) was added to each well. The plates were gently
agitated on a plate shaker while the colour developed during a 10 to 20 minute period. The
absorbance of the wells was measured at 690nm. The extent of inhibition of cellular
proliferation at a ange of concentrations of each test compound was deteymined and an anti-
proliferative ICsy value was derived.

(©  InVitro Microdmoplet Migration Assay

This assay determines the ability of a test compound to inhibit the migration of
adherent mammalian cell lines, for example the humean tumour cell line A549.

RPMI medium(Sigma) containing 10% FCS, 1% L-glutamine and 0.3% agaross
(Difco Catalogue No. 0142-01) was warmed to 37°C in a waterbath. A stock 2% agueous
agar solution was autoclaved and stored at 42°C. An aliquot (1.5 ml) of the ager solution was
added to RPFMI medium (10 ml) immediately prior to its use, A549 cells (Accession No.
ATCC CCL185) were suspanded at a concentration of 2 x 107 cells/ml in the medium and
maintained at a temperatare of 37°C.

A droplet (2l) of the cell/agarose mixture was transferred by pipette into the centre of
cach well of a number of 96-well, flat bottamed non-tissue-cultnre-treated microtitre plate
(Bibby Sterilin Catalogue No, 642000). The plates were placed briefly an ice to speed the
gelling of the agaroso-cantaining droplets. Aliquots (90ul) of medium which had been cooled
to 4°C were transferred into each well, taking care not to disturb the microdroplets. Test
compounds were diluted from a 10mM stock solution in DMSO using RPMI medium as
describad above. Aliquots (10pl) of the diluted test compounds were transferred to the wells,
again taking care not to disturb the microdroplets. The plates were incubated at 37°Cin a
humidified (7.5% COa : 95% air) incubator for about 48 hours.

Migration was assessed visually and the distance of migration was measured back to
the edge of the ager droplet. A migratory inhibitory ICs was derived by plotting the mean
migration measurement against teat compound concentration.

d ©hVi 49 Gro )

This test measures the ability of compounds to inhibit the growth of the A549 humsan
carcinoma grown as a tumour in athymic nude mice (Alderley Park nu/nu strain). A total of
about 5 x 105 A549 cells in matrigsl (Beckton Dickinson Catalogue No. 40234) were injected
subcataneously into the left flank of cach test mouse and the rosultant tsmours were allowed
to grow for about 14 days. Tumour size was measured twice weekly nsing callipers and a
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theoretical volume was calculated. Animals were selected to provide control and treatment
groups of approximately equal average tumour volume. Test compounds were prepared as 2
ball-milled suspension in 1% polysarbate vehicle and dosed orslly once daily for a period of
about 28 days. The effect on tumour growth was assessed. ]

Although the pharmacological properties of the compounds of the Formula I vary with
structural change as expected, in general activity possessed by compounds of the Formula L,
may be demonstrated at the following concentrations or doses in one or more of the above
tests (a), (b), (c) and (d):- '

Test (8):- ICsp in the range, for example, 0.001 - 10 uM;

Test (b):- ICsp in the range, for example, 0.01 - 20 uM;

Test (c):- activity in the range, for example, 0.01-25 gM;

Test (d):- activity in the range, for example, 1-200 mg/kg/day.

No physiologically-unacceptable toxicity was observed in Test (d) at the effective dose
for compounds tested of the present invention. Accordingly no untoward toxicological effects
are expected when a compound of Formula L, or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore is administered at the dosage ranges defined hereinafter.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a quinazoline derivative of the Formula I, or 2
pharmaceutically-acceptable thereof, as defined hereinbefore in aseaciation with a
pharmaceutically-acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for aral use (for example
as tablets, lozenges, hard or soft capaules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as 4 sterile
nqueous or oily solution far intravencus, subcutaneous, intramuscular or intramusculer dosing
or a3 a suppository for rectal dosing).

The compositions of the invention may be obtained by conventional procedures using
conventional pharmacentical excipients, well known in the art. 'I.‘hua. compositions intended
for aral use may contain, for example, one or more calouring, sweetening, flavouring and/or
preservative agents.

&
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‘The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active
agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an
appropriate and convenient amount of excipients which may vary from about 5 to about 98
pexcent by weight of the total composition.

The size of the dose for therapeutic or prophylactic purposes of a compound of the
Farmula I will naturally very according to the nature and severity of the conditions, the age
and sax of the animal or patient and the route of administration, according to well known
principles of medicine.

In using a compound of the Formnula I for therapeutic or prophylactic purpases it will
generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to
75 mg/kg body weight is recaived, given if required in divided doses. In general lower doaes
will be administerod when a pareateral route is employed. Thus, for example, for intravenous
administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body weight will
generally be used. Similarly, for edministration by inhalation, a dose in the rangs, for
example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however
preferred, particularly in tablet form, Typically, unit dosage forms will contain about 0.5 mg
to 0.5 g of a compound of this invention.

According to a further aspect of the invention there is provided a quinazoline
derivative of the Formula I, or & pharmaceutically-acceptable salt thereof, es defined
hereinbefore for use in a method of treatment of the human or animal body by therapy.

As stated above, it is known that the prédominant role of c-Src non-receptor tyrogine
kinase ia to regulate cell motility which ia necessarily required for a localised tumour to
progress through the stages of dissemination into the blood stream, invasion of other tissues
and initiation of metastatic tumour growth. We have found that the quinazoline derivatives of
the present invention possess potent anti-tumour activity which it is believed is obtained by
way of inhibition of one or more of the non-receptor tyroaine-specific protein kinases suchi as
c-Src kinase that are involved in the signal trensduction steps which lead to the invasiveness
and migratory ability of metastasiging tumour cells.

Accordingly the quinazoline derivatives of the present invention are of value as anti-
tumour agents, in particular as selective inhibitors of the motility, dissemination and
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invasiveneas of mammalian cancer cells leading to inhibition of metastatic tumour growth.
Particularly, the quinazoline derivatives of the present invention are of value as anti-invasive
agents in the containment and/or treatment of solid tumour disease. Particularly, the
compounds of the present invention are expected to be useful in the prevention or treatment of
those tumours which are sensitive to inhibition of one or more of the multipls non-receptor
tyrosine kinases such as c-Src kinase that are involved in the signal transduction stsps which
lead to the invasiveness and migratory ebility of metastasising tumour cells. Further, the
compounds of the present invention are expected to be useful in the preveation or treatment of
those tumours which are mediated alone or in part by inhibition of the enzyme ¢-Src, i.e. the
compounds may be used to produce a c-Src enzyme inhibitory effect in a warm-blooded
animal in need of such treatment. Specifically, the compounds of the present invention are
expected to be ugeful in the prevention or treatment of solid tumour disease.

Thus according to this aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufachure of a medicament for use as an anti-invasive agent in
the containment and/or treatment of solid tumour disease.

Accmﬂingtoaflntl'lerfeatmeofthisaspectofﬂleinventionthmispmvideda_l
method for producing an anti-invasive effect by the containment and/or treatment of solid
tumour disease in a warm-blooded animal, such as man, in need of auch treatment which
comprises administering to said animal an effective amount of a quinazoline derivative of the
Farmula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore.

According to a further aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as
defined hereinbefore in the manufacture of a medicament for use in the prevention or
treatment of solid tumour disease in a warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided a
method for the prevention or treatment of solid tumour disease in a warm-blooded animal,
such as man, in need of such treatment which comprises administering to said animal an
effective amount of a quinazoline derivative of the Formula1, or a
pharmaceutically-acceptable salt thereof, as defined hereinbefore.

According to a further aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or a pharmaceutically-acceptablo salt thereof, as
defined hereinbefore in the manufacture of a medicament for use in the prevention or
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treatment of those tumours which are sensitive to inhibition of non-receptar tyrosins kinases
such as c-Src kinase that are involved in the signal transduction ateps which lead to the
invasiveness and migratory ability of metastasising tumour cells.

According to a further featnre of this aspect of the invention there is provided a
method for the prevention or treatment of those tumours which are sensitive to inhibition of
non-receptor tyrosine kinases such as c-Src kinase that are involved in the signal transduction
steps which lead to the invasiveness and migratory ability of metastesising tumour cells which
comprises administering to said animal an effective amount of a quinazoline derivative of the
Formula I, or a pharmaceutically-acceptable galt thereof, as defined hereinbefore.

Acconding to a further aspect of the invention there is provided the use of a
quinazoline derivative of the Formula I, or  pharmacentically-acceptable salt thercof, aa
defined hereinbefore in the manufacture of a medicament for use in providing a c-Src kinase
inhibitory effect.

Acconding 1o a forther feature- of this aspect of the invention there is provided a
method for providing a c-Src kinase inhibitory effect which comprises administering to said
animal an effective amount of a quinazoline derivative of the Formula I, ora
pharmaceutically-acceptable salt thereof, as defined herminbefore.

The anti-invasive treatment defined hereinbefore may be applied as a sole therapy or
may involve, in addition to the quinazoline derivative of the invention, conventional surgery
or radiotherapy or chemotherapy. Such chemotherapy may include one ar more of the
following categories of anti-tumour agents :-

(i)  other anti-invasion agents (for example metalloproteinase inhibitors like marimastat
and inhibitors of urokinase plasminogen activator receptor function);

(ii) entiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalen, chlorambucil, busnlphen and nitrosoureas); antimetabolites (for
example antifolates such as fluoropyrimidines liks S-fluorouracil and tegafur, raltitrexed,
methotrexate, cytosine arabinoside and hydroxyurea, ar, for example, one of the preferred
antimetabolites disclosed in European Patent Application No. 562734 such as

(2S)-2-{ o-fluaro-p-IN-{ 2,7-dimethyl-4-ox0-3,4-dihydroquinazolin-6-yimethyl)-
N-(prop-2-ynyl)amino]benzamido }-4-(tetrazol-5-yl)butyric acid); antitomour antibiotics (for
example anthracyclines like adriamycin, bleomycin, doxorubicin, dannomyvin, epirubicin,
idarubicin, mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example
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vinca alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol
and taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide
and teniposide, amsacrine, topotecan and camptothecin);

(iii) cytoatatic agents such as antioestrogens (for example tamoxifen, toremifene,
raloxifene, droloxifene and iodoxyfene), antiandrogens (for example bicalutsmide, flutamide,
nilutamide and cyproterone acetate), LHRH antagonists or LHRH agonists (for example
goserelin, leuprorelin and buserelin), progestogens (for example megestrol acetate), sromatase
inhibitors (for example as anastrozole, letrazole, vorazole and exemestane) and inhibitars of
So-reductase such as finasteride; _

(iv)  inhibitors of growth factor function, for example such inhibitors include growth factor
antibodies, growth factor receptor antibodies, tyrosine kinase inhibitors and serine/thrsonine
kinase inhibitars, for example inhibitors of the epidermal growth factor family (for example
the EGFR tyrogine kinase inhibitors N-(3-chloro4-fluorophenyl)-7-methoxy-
6-(3-marpholinopropoxy)quinazelin-4-amine (ZD1839), N-(3-cthynylphenyl)-
6,7-bis(2-methoxyethoxy)quinazolin-4-amine (CP 358774) and 6-acrylamido-N-(3-chloro-
4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), for example
inhibitors of the platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family; and

(v)  entiangiogenic agents such as those which inhibit vascular endothelial growth factor
such as the compounds disclosed in International Patent Applications WO 97/22596,

WO 97/30035, WO 97/32856 and WO 98/13354 and those that work by other mechanisms
(for example linomids, inhibitors of integrin ctvf33 function and angiostatin).

éuch conjoint treatment may be achieved by way of the sgimultaneous, sequential ar
separate dosing of the individual componens of the treatment. Such combination prodocts
employ the comp.ounds of this invention within the dosage range described hereinbefore and
the other pharmaceutically-active agent within its approved dosage range.

According to this agpect of the invention there is provided a pharmacsutical product
comprising a quinazoline derivative of the formula I as defined hereinbefore and an additional
anti-tumour agent as defined heyeinbefore for the conjoint treatment of cancer.

Although the compounds of the Formula I are primerily of value as therapeutic agents
for use in warm-blooded animals (including man), they are also useful whenever it is required
to inhibit the effects of c-Src. Thus, they are useful as pharmacological standards for use in
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the development of new biological teats and in the search for new pharmacological agents.

The invention will now be illustrated in the following Examples in which, generally :

() operations were carried out st ambient temperature, i.e. in the rnge 17 to 25°C
andundurannunolphmofminutgauuchuargonmlmoﬂmrwheatn-md:

(ii) evaporations were carried ont by rotery evaparetion in vacuo and work-up
procedures were carried out after removal of residual solids by filtration;

(iii) column chromatography (by the flash procedure) and medium pressure liquid
chromatography (MPLC) were perfformed on Merck Kieselgel silica (Art. 9385) or Merck
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmatadt,
Germany or high pressure liquid chromatography (HPLC) was performed on C18 reverse
phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column;

(iv) yvields, where present, are not necessarily the maximum attainable;

(v) in generl, the end-products of the Formula I have satisfactory microenalyses and
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral
techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform
spectrometer and, where appropriate, either positive ion data or negative ion date were
collected; NMR chemical shift values were measured on the delta scale [proton magnetic
resonance spectra were determined using a Jeol JNM EX 400 spectrometer operating at a field
strength of 400MHz, Varian Gemini 2000 spectrometer operating at a field strength of
300MHz2 or & Bruker AM300 spectrometer operating at a field strength of 300MHz]; the
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; m,
multiplet; br, broad;

(vi) intermediates were not generally fully characterised and purity was sssessed by
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis;

(vii) melting points are uncorrected and were determined using a Mettler SP52
automatic melting point apparatus or an cil-bath apparatus; melting points for the
end-products of the Formnla I were determined after crystallisation from a conventional
-organic solvent such as ethanol, methanol, acetons, ether or hexane, alone or in admixture;

(viii) the following abbreviations have been used:-

DMF N.N-dimethylformamide
DMSO dimethyisulphoxide
THF tetrahydrofuran
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Examplel 4-(2-chloro-5-methoxyaniline)-5-(3-morpholinopropoxy)quinazoline

Di-fert-butyl azodicarboxylate (0.208 g) was added dropwise to a stirred mixture of
4-(2-chloro-5-methoxyanilino)-5-hydroxy-7-methoxyquinazolins (0.2 g),
4~(3-hydroxypropyl)morpholine (Bull. Soc. Chim. Fr., 1962, 1117; 0.131 g),
uiphenylpht;sphine (0.237 g) and methylene chloride (3 ml). The reaction mixture was stirred
at ambient temperature for 1 hour. The mixture was evaporated and the residue was purified
by column chromatography on silica using a 99:1 mixture of methylene chlaride and a
saturated methanolic ammonia solution as eluent. The material s0 obtained was triturated
under diethyl cther. The resultant solid was isolated, washed with diethyl ether and dried
under vacunm to give the title compound (0.12 g); NMR Specttum: (DMSOds and
CF,COOD) 2.35 (m, 2H), 3.1 (t, 2H), 3.3 (t, 2H), 3.5 (d, 2H), 3.68 (t, 2H), 3.8 (s, 3H), 4.0 (d,
2H), 4.02 (s, 3H), 4.6 (t, 2H), 6.93 (s, 1H), 7.05-7.15 (m, 2H), 7.5 (s, 1H), 7.57 (d, 1H), 8.87
(s, LH); Mass Spectyum: M+H" 459 and 461; Elemental Analysis; Found C, 60.0; H, 6.0;

N, 12.1; CaHnCINO, requires C, 60.19; H, 5.93; N, 12.2%.

The 4-(2-chloro-5-methoxyanilino)-5-hydroxy-7-methoxyquinazoline used as a
starting material was prepared as follows :-

A mixture of 3,5-dimsthoxyaniline hydrochlaride (54.7 g), oxalyl chloride (54 ml) and
methanol (500 ml) was stirred and heated to reflux for 1.5 hours. The mixture was cooled to
ambient temperature. The precipitate was isolated, washed in tern with metbanol and diethyl
ether end dried under vacuum to give 4,6-dimethoxy-2,3-dioxoindoline (55 g); NMR_
Spectrum: (DMSOdg) 3.85 (s, 3H), 3.9 (s, 3H), 6.0 (s, 1H), 62 (s, 1H), 10.9 (s, 1H); Mags
Spectmum: M+Na* 230.

Hydrogen peroxide (30 % solution in water, 30 ml) wes added dropwise to a stirred
solution of 4,6-dimethoxy-2,3-dioxoindoline (27 g) in a concentrated aquecus sodium
hydroxide solution (33 %, 220 ml). Ths resultant mixture was stirred at ambient temperature
for 10 minutes. Ice was added and the basicity of the mixture was reduced to pHS by the
addition of concentrated aqueous hydrachloric acid and the mixture was then acidified to
pH3.5 by the addition of glacial acetic acid. The resultant precipitate was isolated, washed
with water and dried overnight under vacuum to give 2-amino-4,6-dimethoxybenzoic acid
(15.9 g); NMR Spectmum: (DMSOdg) 3.7 (s, 3H), 3.78 (8, 3H), 5.79 (s, 1H), 5.92 (s, 1H).

Using an analogous procedure to that described by Lombardi et al., Chemistry &
Industry, 1990, 708, diazomethane was generated from a mixture of N-methyl-N-nitroso-
4-toluenesulphonamide (31 g), ethenol (200 ml) and a saturated aqueous sodium hydroxide
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solution (35 ml) and bubbled though a solution of 2-amino-4,6-dimethoxybenzoic acid
(15.9 g) in methylene chloride (280 ml) which had been cooled to 0°C. The regultant reaction
mixture was evaporated and the residue was purified by column chromatography on silica
using methylene chloride as eluent. There was thus obtained methyl 2-amino-
4,6-dimethoxybenzoate (16.2 g); NMR Spectrum: (DMSOdg) 3.65 (s, 3H), 3.7 (s, 6H), 5.75
(s, 1H), 5.9 (s, 1H), 6.2 (br s, 2H).

A mixture of methyl 2-amino-4,6-dimethoxybenzoate (16 g), formamiding acetate
(24 g) and 2-methoxyethanol (330 ml) was stirred and heated to reflux until all of the starting
material had reacted. The mixture was evapor.nted and the residue was triturated under water
(100 o). The resultant solid was isolated, washed with water and dricd under vacoum to give
5,7-dimethoxy-3,4-dihydroquinazolin-4-one (14.5 g); NMR Spectrum: (DMSOdg) 3.82 (s,
3H), 3.86 (s, 3H), 6.5 (s, 1H), 6.7 (s, 1H), 7.9 (s, 1H), 11.7 (br s, 1H).

A mixture of a portion (0.35 g) of the material sao obtained, phosphoryl chlaride
(0.95 mi) and acetonitrile (8 ml) was stirred and heated to reflux for 2 hours. The mixture was .
cooled to 0°C and isopropanol (8 ml) and 2-chloro-5-methoxyaniline (0.321 g) were added in
turn. The resultant mixture was heated to reflux for 1.5 hours. The mixture was cooled to
ambient temperature and the resultant precipitate was filtered, washed with isopropanol and
with diethyl ether and dried under vacuum. There was thus obtained 4-(2-chloro-
5-methoxyanilino)-5,7-dimethoxyquinazoline hydrochloride (0.365 g); NMR Spectrum:
(DMSOds) 3.8 (s, 3H), 4.0 (s, 3H), 4.2 (s, 3H), 7.0 (m, 3H), 7.6 (d, 1H), 7.62 (s, 1H), 8.8 (3,
1H), 10.9 (s, 1H); Mass Spectrum: M+H" 346 and 348.

_ A mixturo of 4-(2-chloro-5-methoxyanilino)-5,7-dimethoxyquinazoline hydrochloride
(2.5 g), pyridine hydrochloride (0.76 g) and pyridine (50 ml) was stired and heated to reflux
for 9 hours. The mixturs was cooled to ambient temperature and evaporated. The residue was
suspended in water and the mixture was basified to pH10 by the addition of aqueous sodium’
bicarbonate solution. ‘The resultant solid precipitate was isolated, washed in turn with water,
with methylene chloride and with diethyl ether and dried overnight under vacuum at S0°C,
There was thus obtained 4-(2-chloro-5-methoxyanilino)-5-hydroxy-
7-methoxyquinazoline (2.1 g); NMR Spectrum: (DMSOdg) 3.8 (s, 3H), 3.85 (s, 3H), 6.3-6.5
(m, 2H), 6.8 (d, 1H), 7.4 (d, 1H), 8.1 (br s, 1H), 8.42 (br s, 1H).
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Using sn analogous procedure to that described in Example 1, the appropriate
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described in Table L

Table I

(R?)n
SN
(R') |

N
No. & (Ra Q (RN
Note
(1] [7-methoxy 3-(¢-methylpiperazin- 1-yl)propyl | 2-chloro-5-methoxy
[2] | 7-methoxy 2-piperidinoethyl 2-chloro-5-methaxy
(3] | 7-methoxy 3-pyrrolidin-1-ylpropyl 2-chloro-5-methoxy
[4] | 7-methoxy 2-(1,2,4-triazol-1-yl)ethyl 2-chloro-5-methoxy
[5] | 7-benzyloxy 3-morpholinopropyl 2-chloro-5-methoxy
{6] | 7-benzyloxy 3-pymrolidin-1-ylpropyl 2-chloro-5-methoxy
{7 | hydrogen 3-marpholinopropyl 2-bromo-5-methoxy
[8] | hydrogen 3-(1,1-dioxotetrahydro4H-1,4- | 2-bromo-5-methoxy

thiazin-4-yl)propyl
[9] | hydrogen 2-(4-methylpiperazin-1-yl)ethyl | 2-bromo-5-methoxy
[10] | hydrogen 3-(4-methylpiperazin-1-yl)propyl | 2-chloro-5-methoxy
[11] { hydrogen 2-imidazol-1-ylethyl 2-chloro-5-methoxy
[12] | 7-methoxy N-methylpiperidin-4-yl 2-chloro-5-methoxy
[13] | hydrogen N-methylpiperidin-4-yl 2-chloro-S-methoxy
[14] | hydrogen N-methylpiperidin-4-yl 2-bromo-5-methoxy
[15] | hydrogen N-methylpiperidin-4-yl 2,5-dichloro
[16] | hydrogen N-{(tert-butoxycarbonyl)- 2-chloro-5-methoxy
: piperidin-4-ylmethyl
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[17] | hydrogen N-(text-butoxycarbonyl)- 2-bromo-5-methoxy
piperidin-4-ylmethyl :
[18] | 7-methoxy 2-methoxyethyl 2-chloro-5-methoxy
[19] | 7-methoxy N-methylpyrrolidin-3-yl 2-bromo-5-methoxy
[20] | 7-benzyloxy 4-tetrahydropyranyl 2-chioro-5-methoxy
[21] | hydrogen 4-tetrahydropyranyl 2-chloro-5-methoxy
[22] | 7-benzyloxy 3-tetrahydrofuranyl 2-chloro-5-methoxy
[23] | 7-(3-morpholinopropoxy) | 3-tetrahydrofuranyl 2-chloro-5-methoxy
[24] | 7-[3-(4-methylpiperazin- | 3-tetrahydrofuranyl 2-chloro-5-methoxy
1-yl)propoxy]
[25) | 7-benzyloxy isopropyl 2-chlaro-5-methoxy
[26] | 7-methoxy 4-tetrahydropyranyl 2-bromo-5-methoxy
[27] | 7-methoxy 3-pyrrolidin-1-ylpropyl 6-chloro-
2,3-methylenedioxy
(28] | 7-methoxy 3-(@-methylpiperazin- 1-ylpropyl) | 6-chloro-
2,3-methylenedioxy
Notes

[1]1  The reaction product was triturated under a mixture of isopropanol and diethyl ether
and a 6M solution of hydrogen chloride in isopropanol was added. The resultant precipitate
was isolated, washed with diethyl ether and dried under anuum to give the product as the
dihydrochloride salt; NMR Spectrum: (DMSOds) 2.2-2.4 (m, 2H), 2.8 (br 3, 3H), 3.2-3.7 (m,
10H), 3.8 (s, 3H), 4.0 (s, 3H), 4.6 (m, 2H), 6.95-7.0 (m, 2H), 7.08 (s, 1H), 7.55 (d, 1H), 7.6 (s,
1H), 8.8 (s, 1H), 10.6 (s, 1H); Mass Spectrum: M-+H' 472 and 474.

The 1-(3-hydroxypropyl)}-4-methylpiperazine used as a starting material was prepared
as follows :- _

A mixture of 3-bromopropanol (20 ml), N-methylpiperazine (29 ml), potassium
carbopate (83 g) and ethanol (200 mI) was stirred and heated to reflux for 20 hours. The
mixture was cooled to ambient temperature and filtered. ‘The filtrate was evaporated and the
residue was triturated under diethyl ether. The resultant mixture was filtered and the filtrate
was evaparated. The residue was purified by distillation to give the required starting material
as an oil; NMR Spectrum: (CDCly) 1.72 (m, 2H), 2.3 (s, 3H), 2.2-2.8 (m, 8H), 2.6 (t, 2H), 3.8
(t, 2H), 5.3 (br s, 1H).
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6M solution of hydrogen chloride in isopropanol was added. The resultant precipitate was
isolated, washed with diethyl ether and dried under vacuum to give the product as the
dihydrochloride 3alt; NMR Spectrum: (DMSOds and CF,COOD)) 1.3-1.5 (m, 2H), 1.65-1.9
(m, 4H), 3.02 (t, 2H), 3.6 (d, 2H), 3.7 (br s, ZH), 3.8 (s, 3H), 4.02 (s, 3H), 4.9 (br s, 2H), 7.0

(s, 1B), 7.05 (m, 1§1), 7.1 (s, 1H), 7.3 (s, 1H), 7.58 (¢, 1H0), 8.8 (s, 1H); Masp Spectrom:

M+H' 443 and 445.
[3]1  The reaction product was dissolved in & mixture of isopropanol end diethy] ether and a
6M solution of hydrogen chloride in isopropanol was added. The resultant precipitate was
isolated, washed with diethyl ether and dried under vacuum to give the product as the
dihydrochloride salt; NMR Spectrum: (DMSOds and CE,COOD) 1.9 (m, 2H), 2.05 (m, 2H),
2.35 (m, 2H), 3.02 (m, 2H), 3.35 (t, 2H), 3.6 (m, 2H), 3.8 (s, 3H), 4.02 (s, 3H), 4.6 (t, 2H),
6.95 (d, 1H), 7.05 (m, 1H), 7.1 (s, 1H), 7.5 (d, 1H), 7.6 (d, 1H), 8.9 (s, LH); Mass Spectrum:
M+H" 443 and 445,

The N-(3-hydroxypropyl)pymrolidine used as a starting material was prepared as
follows :-

+ A mixture of 3-chlaropropanol (66 g), pymolidine (50 g), potassium carbonate (145 g)
and acetonitrile (1 L) was stirred and heated to reflux. for 20 hours. The mixture was cooled to
ambient temperature and filtered. The filtrate was evaporated and the residue was purified by
distillation to give the required starting material as an oil (62 g); NMR Spectym: (CDCl)
1.6-1.8 (m, 6H), 2.55 (br s, 4H), 2.75 (t, 2H), 3.85 (t, 2H), 5.5 (brs, 1H).

4]  The product was precipitated from the reaction mixture by the addition of further
methylene chloride. The product was isolated, washed with diethy] ether and dried under
vactum. The product so obtained gave the following data: NMR Spectrum: (DMSOds and
CE;COOD) 3.82 (s, 3H), 4.0 (s, 3H), 4.8 (m, 2H), 4.85 (m, 2H), 6.9 (s, 1H), 7.05 (s, 1H), 7.1
(m, 1H), 7.3 (d, 1H), 7.58 (4, 1H), 7.65 (s, 1H), 8.67 (s, 1H), 8.79 (s, 1H); Mass Spectrum:
M+H" 427 and 429,

The N'-(2-hydroxyethyl)-1,2,4-triszole used as a sterting material was prepared
accarding to the procedare disclosed in Ann, Phamm, Fr,, 1977, 35, 503,
[51 The product gave the following data: NMR Spectrum: (DMSOds) 2.1 (m, 2H), 2.32 (br
8, 4H), 2.45 (t, 2H), 3.52 (m, 4H), 3.8 (s, 3H), 4.5 (t, 2H), 5.3 (s, ZH), 6.8 (m, 1H), 6.95 (s,
1H), 6.92 (s, 1H), 7.3-7.6 (m, 6H), 8.35 (s, 1H), 8.55 (8, 1H), 10.12 (s, 1H); Masgs Spectrum:
M+H" 535 and 537.
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The 7-benzyloxy-4-{(2-chloro-5-methoxyanilino)-5-hydroxyquinazoline nsed as a
starting material was prepared as follows :-

A mixture of 3,5-dibenzyloxyaniline hydrochloride (1. Org, Chem., 1975, 40, 1556;

10 g) and oxaly! chloride (15 ml) was heated to 170°C for 3 hours. The mixture was cooled to
ambient temperature, methanol (45 ml) wes added and the mixture was heated to reflux for

1 hour. The mixture was cooled to ambient temperature and the precipitate was isolated,
washed with methano] and dried uader vacuum to give 4,6-dibenzyloxy-2,3-dioxcindoline
(8.8 ). NMR Spectrum: (DMSOdg) 5.22 (s, 2H), 5.28 (s, 2H), 6.12 (s, 1H), 6.42 (s, 1H), 7.3-
7.55 (m, 10H), 10.97 (s, 1H).

Hydrogen peroxide (30 % solution in water, 13 ml) was added dropwise to a stired
solution of 4,6-dibenzyloxy-2,3-dioxoindoline (14.3 g) in a concentrated aquecus sodium
hydroxide solution (22.3 g in 90 ml of water) which had been heated to 70°C. The resultant
mixture was stirred at 70°C for 30 minutes and then cooled to ambient temperature. Ice was
added and the basicity of the mixture was reduced to pH9 by the addition of 2N agueous
hydrochloric acid and the mixture was then acidified to pH3.7 by the addition of glacial acetic
acid. The resultant precipitate was purified by column chromatography on silica using a 99:1
mixture of methylene chioride and methanol s eluent. There was thus obtained 2-amino-
4,6-dibenzyloxybenzoic acid (8 g); NMR Spectrum: (DMSOdg) 5.05 (s, 2H), 5.15 (s, 2H),
6.01 (s, 1H), 6.05 (s, LH), 7.3-7.6 (m, 10H).

Using an analogous procedure to that described by Lombardi et al., Chemistry &
Industry, 1990, 708, diazomethane was generated from a mixture of N-methyl-N-nitroso-
4-toluenesulphonamide (11.5 g), ethanol (60 ml) and a saturated aqueous sodium hydroxide
solution (30 ml) and bubbled though a solution of 2-amino-4,6-libenzyloxybenzoic acid
(8 g) in methylene chloride (170 ml) which had been cooled to 0°C. The resultant reaction
mixture was evaporated and the residue was tritnrated under diethyl ether. There was thus
obtained methyl 2-amino-4,6-dibenzyloxybenzoate (7.7 g); NMR Spectrum: (DMSOdg) 3.74
(s, 3H), 5.07 (s, ZH), 5.11 (s, 2H), 6.0 (s, 1H), 6.04 (s, 1H), 6.25 (br s, ZH), 7.28-7.5 (m, 10H).

A mixture of methyl 2-amino-4,6-dibenzyloxybenzoate (7.7 g), formamidine acetate
(7.2 g) and 2-methoxyethanol (100 ml) was stirred and heated to reflux until all of the starting
material had reacted. The mixture was evaporated and the residue was triturated inder water
(60 ml). The resultant solid was isolated, washed with water and dried under vacuum to give
5,7-dibenzyloxy-3,4-dihydroquinezolin-4-one (6.8 g); NMR Spectram: (DMSOdg) 5.24 (s,
4H), 6.75 (s, 1H), 6.8 (s, 1H), 7.3-7.7 (m, 10H), 7.95 (s, 1H), 11.75 (br s, 1H),
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A mixture of a partion (6 g) of the material so obtained, phosphoryl chloride (1.72 ml),
diisopropylethylamine (7.3 ml) and 1,2-dichloroethans (60 ml) was stirred and heated to
reflux for 2 hours. The mixture was cvaporated and a mixture of the residue and isopropanol
(80 m!) was cooled to 10°C and 2-chloro-5-methoxyaniline (3.4 g) and diisopropylethylamine
(1.45 ml) were added in turn. The resultant mixture was heated to reflux for 1.5 hours. The,
mixture was cooled to ambient temperature and the resultant precipitate was isolated, washed
with isopropanol and with diethyl ather and dried under vacuum. There was thus obtained
4-(2-chloro-5-methoxyanilino)-5,7-dibenzyloxyquinazoline hydrochloride (6.35 g); NMR_
Spectrum: (DMSOdg) 3.8 (s, 3H), 5.31 (s, 2H), 5.65 (s, 2H), 6.95 (m, 1H), 7.02 (s, 1H), 7.15
(s, 1H), 7.3-7.5 (m, 9H), 7.6 (d, 2H), 7.7 (s, 1H), 8.8 (s, 1H); Mass Spectrum: M+H" 498 and
500.

A mixture of 4-(2~chloro-5-methoxyenilino)-5,7-dibenzyloxyquinazoline
hydrochloride (4.3 g), pyridine hydrochloride (0.94 g) and pyridine (90 ml) was stirred and
heated to reflux for 9 hours. The mixture was cooled to ambient temperature and evaporated.
The residue was triturated under water: The resultant solid precipitate was isolated, washed
with water and dried overnight under vacoum. The material was then triturated under
methanol. The resultant solid was isolated and dried under vacutum, There was thus obtained
7-benzyloxy-4-(2-chloro-5-methoxyanilino)-5-hydroxyquinazoline (3.1 g); NMR Spectrum:
(DMSOds and CF;COOD) 3.85 (s, 3H), 5.3 (s, 2H), 6.85 (8, 2H), 7.0 (m, 1H), 7.3-7.6 (m,
6H), 7.8 (d, 1H), 8.85 (s, 1H).

[6] The product gave the following data: NMR Spectrum: (CDCls) 1.73 (br s, 4H), 2.2 (m,
2H), 2.5 (br s, 4H), 2.65 (t, 2H), 3.85 (s, 3H), 4.4 (t, 2K), 5.2 (s, 2H), 6.62 (d, 1H), 6.7 (s, 1H),
6.95 (s, 1H), 7.2-7.5 (m, 6ED, 8.4 (s, 1H), 8.6 (s, 1H), 10.1 (s, 1H); Mass Spectrom: M+H"
515.

(71  Thereaction product was triturated under diethyl cther, a 6.3M solution of hydrogen
chloride in isopropancl was added and the mixture was stirred at ambient temperature for

1 hour. The resultant precipitate was isolated, washed with diethyl ether and dried under
vacuum to give the product as a dihydrochloride salt which gave the following data: NMR_
Spectrum: (DMSOds end CF;COOD) 2.3-2.45 (m, 2H), 3.1 (t, 2H), 3.3 (1. 2H), 3.45 (d, 2H),
3.75 (1, 2H), 3.81 (s, 3H), 4.0 (d, 2H), 4.68 (¢, 2xD), 7.08 (m, 1H), 7.5-7.7 (m, 4H), 8.1 (m, 1H),
8.95 (s, 1H); Mass Spectrum: M+H" 473 and 475.

The 4-(2-bromo-5-methoxyanilino)-5-hydroxyquinazoline used as a starting material
was prepared as follows :-
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A mixture of 5-mnthoxy-3.4—dihyqu;1innzolin-4—one (International Patent
Application WO 96/09294, pages 28 and 29; 2.1 g), phosphoryl chloride (1.23 ml),
diisopropylethylamin_e (5.2 m!) and 1,2-dichloroethane (20 ml) was sticred and heated to 80°C
for 3 hours. The mixture was cvaporated. The residue was dissolved in isopropanal (20 ml)
5 and 2-bromo-5-methoxyaniline (J. Amer, Chem, Soc., 1994, 116, 11797; 245g) and a
6M solution of hydrogen chloride in isopropanol (0.33 ml) were added in tum. - The resultant
mixture was heated to 80°C for 1.5 hours. The mixture was cooled to ambient temperature
and the resultant precipitate was isolated, washed with isopropanol and with diethyl ether and
dried under vs-lcuum. There was thus obtained 4-(2-bromo-5-methoxyanilino)- '
10 5-methoxyquinazoline hydrochloride (3.8 g); NMR Spectrum: (DMSOds and CFsCOOD) 3.82
(s, 3H), 4.2 (8, 3H), 7.0 (m, 1H), 7.48 (d, 1H), 7.5 (d, 1K), 7.55 (d, 1H), 7.75 (d, 1B), 8.1 (m,
1H), 7.92 (s, 1H); Mass Spectrum: M+H" 360 and 362.
. A mixture of 4-(2-bromo-5-methoxyaniline)-5-methoxyquinazoline hydrochloride
(3.5 g), pyridine hydrochloride (2 g) and pyridine (30 ml) was stirred and heated to reflux for
15 18 hours. The mixture was cooled to ambient temperature and evaporated. ‘The residue was
suspended in water. the mixture was basified to pH11 by the addition of a concentrated
ammonium hydroxide solution and stirred for 1 hour. The resultant precipitate was isolated,
washed with water and with diethyl ether and dried under vacuum. There was thus obtained
4-(2-bromo-3-methaxyanilino)-5-hydroxyquinazoline (2.15 g); NMR Spectrum: (DMSQOds
20 and CF;COOD) 3.8 (s, 3H), 6.95 (m, 1H), 7.25 (d, 1H), 7.3 (d, 1H), 7.7 (s, 1H), 7.75 (d, 1H),
7.9 (m, 1H), 8.9 (s, 1H); Mass Spectrum: M+H" 346 and 348. '
[8] Using a similar work-up to that described in Note [7] above, the product was obtained
as a dihydrochloride salt which gave the following data: NMR Spectrum: (DMSOds and
&  CRCOOD) 2425 (m, 2H), 3.5 (m, 2H), 3.7 (br s, 4H), 3.72-3.9 (b s, 4H), 3.8 (s, 3H), 4.7 (&
25 2H), 7.0 (m, 1H), 7.4-7.6 (m, 3H), 7.75 (d, LH), 8.1 (m, 1H), 9.02 (s, 1H); Mgg_m
M+H" 521 and 523.
The 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propan-1-ol used as a starting material
was prepared as follows :-
A mixture of 3-aminopropan-1-ol (0.650 ml) and divinyl sulphone (1 g) was heated to
30 110°C for 45 minutes. The mixture was allowed to cool to ambient temperature and was
purified by column chromatography on silica using a 19;1 mixture of methylene chloride and
methauol as cluent. There was thus obteined 3-(1,1-dioxotetrahydro-4H-1,4-thigzin-
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4-yl)propen-1-ol (0.8 g); NMR Spectrom: (CDCl3) 1.7-1.8 (m, 2H), 2.73 (¢, 2H), 3.06 (br s,
8H), 3.25 (s, 1H), 3.78 (t, 2H); Mass Spectrum: M+H' 194.

[9]  Using & similar work-up to that described in Note [7] above, the product was obtained
as a dihydrochloride salt which gave the following data: Mass Spectrum: M+H" 472 and 474.

The 1-(2-hydroxyethyl)}-4-methylpiperazine used as a starting material was propared as
follows :- ]

A mixture of 2-bromoethanal (2.36 g), N-methylpiperazine (1.26 g), potassium
carbonate (5.0 g) and ethanol (150 ml) was stirred and heated to reflux for 18 hours.- The
mixture was cooled to ambient temperature and filtered. The filtrate was eveporated and the
residue was triturated under a mixture of methylens chloride and acetone. The resultant
mixture was filtered and the filtrate was cvaporated to give the required starting material as an
oil (0.87 g); NMR Spectrum: (CDCl3) 2.18 (s, 3H), 2.3-2.7 (br m, 8H), 2.56 (t, 2H), 3.61 (¢,
[10] Using a similar work-up to that deacribed in Note [7] sbove, the product was obtained
as a dihydrochloride salt which gave the following data: NMR Spectrum: (DMSOd; and
CF3COOD) 2.35-2.45 (m, 2ZH), 2.9 (s, 3H), 3.2-3.9 (m, 10H), 3.85 (s, 3H), 4.7 (t, ZH), 7.05
(m, 1H), 7.45-7.6 (m, 4H), 8.1 (m, 1H), 8.95 (s, 1H); Mass Spectrum: M+H" 442 and 444,
[11] Using a similar work-up to that described in Note [7] above, the product was obtained
a3 a dihydrochloride salt which gave the following data: NMR Spectrum: (DMSOd;s and
CF;COO0D) 3.82 (s, 3m. 4.85 (t, 2ZH), 5.05 (t, 2H), 7.05 (m, 1H), 7.35 (d, 1H), 7.5-7.65 (m,
3H), 7.7 (s, 1H), 7.8 (s, 1H), 8.1 (m, 1H), 8.95 (s, 1H), 9.15 (s, 1H); Mass Spectrum: M+H"
396 and 398,

The N-(2-hydraxyethyl)imidazole used as a starting material was prepared according
to the procedure disclosed in J. Med. Chem., 1993, 25, 4052.

[12] The 4-hydraxy-1-methylpiperidine wes added after the other reaction components had
been stirred together at 0°C for 1 hour, Ths resultant reaction mixture was stirred at ambient
temperature for 3 hours. The reaction mixture was filtared and the filtrate was washed with a
1N aqueous sodium hydroxide solution. The arganic solution was evaporated and the residue
was purified by column chromatography on silica using a 98:2 mixture of methylene chloride
end msthanol as eluent. The material so obtained was triturated under a 6M solution of
hydrogen chlaride in diethyl ether. The resultant solid was isolated, washed with diethyl ether
and dried under vecuum to give the product as a dihydrochloride salt which gave the following
data: NIMR Spectrum: (DMSOdg and CEsCOOD) 2.0-2.15 (m, 2H), 2.15-2.3 (m, 4H), 2.35 (s,
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3H), 2.8-2.9 (m, 2H), 3.85 (s, 3H), 3.95 (s, 3H), 4.55 (m, 1H), 6.55 (s, 1H), 6.65 (m, 1H), 6.85
(s, 1H), 7.3 (d, 1H), 8.15 (d, 1H), 8.55 (s, 1H), 9.85 (br s, 1H); Mass Spectrum: M+H' 429
and 431.

[13] Using a aimilar work-up to that described in Note [7] above, the product was obtained
as a dihydrochloride salt which gave the following data: NMR Spectrum: (DMSQOdg and
CR;COOD) (two conformational isomers were noted in a ratio of about 3;2) 2.2-2 4 (m, 2H),
2.5 (d, 2H), 2.85 (s, 3H), 3.1-3.3 (m, 2H), 3.4-3.5 (m, 0.5H minor conformer), 3.55-3.7 (d, 1H
major conformer and 0.5H minor conformer), 2.8 (s, 3H), 5.1-5.2 (m, 1H major conformer),
5.2-5.3 (m, 1H minor conformer), 7.05 (m, 1H major conformer), 7_.1 (m, 1H minor
conformer), 7.4-7.8 (m, 4H), 8.05-8.15 (m, 1H), 8.95 (s, 1H minor conformer), 9.0 (s, 1H
major conformer); Mags Spectrum: M+H" 399 and 401.

[14] TUsing a similar work-up to that described in Note [7] above, the product was obtained
a8 a dihydrochloride salt which gave the following data: NMR Spectrum: (DMSOd; and

" CRCOQD) (two conformational isomers were noted in & ratio of about 3:2) 2.2-2.4 (m, 2H),

15

30

2.4-2.65 (m, 2H), 2.8 (s, 3H major conformer), 2.82 (s, 3H minor conformer), 3.1-3.3 (m, 2H),
3.45 (m, 0.5H minor conformer), 3.5-3.7 (m, 0.5H minor conformer), 3.8 (3, 3H), 5.1-5.2 (m,
1H major conformer), 525 (br s, 1H minor conformer), 7.0 (m, 1H major conformer), 7.05
(m, 1H minor conformer), 7.4-7.8 (m, 4H), 8.12 (m, 1H), 8.9 (s, 1H minor conformer), 9.0 (s,
1H); Mass Spectrum: M+H* 443 and 445. _
[15] Using a similar work-up to that described in Note [7] above, the product waa obtained
a8 a dihydrochloride salt which gave the following data: NMR Spectrum: (DMSOds and
CECOOD) (two conformational isomers were noted in a ratio of about 3;2) 2.15-2.3 (m, 2H),
2.4-2.52 (m, 2H), 2.85 (s, 3H), 3.1-3.3 (m, 2H), 3.4-3.5 (m, 0.5H minar conformer), 3.6-3.7
(m, 14 minor conformer, 0.5H minor conformer), 5.1-5.2 (m, 1H), 5.2-5.3 (m, 1H minor
conformer), 7.5-7.6 (m, 2H), 7.6-7.8 (m, 2H), 8.0-8.25 (m, 2H), 9.0 (s, 1H minor conformer),
9.1 (s, 1H major conformer); Mass Spectrum: M+H" 402 and 404.

The 4-(2,5-dichloroanilino)-5-hydroxyquinazoline used as a starting material was
prepared as follows :-

A mixture of 5-methoxy-3,4-dihydroquinazolin-4-one (1.8 g), phosphoryl chloride
(1.03 ml), diisopropylethylamine (4.4 ml) and 1,2-dichloroethane (20 ml) was stirred and
heated to 80°C for 3 hours. The mixture was evaporated. The residuc was dissolved in
isopropanol (20 ml) and 2,5-dichlaroaniline (1.95 g) and a 6M solution of hydrogen chloride
in isopropanol (0.33 ml) were added in tun. The resultant mixture was heated to 80°C for

=
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" 1.5 hours. The mixture was cooled to ambient temperature and the resultant precipitate was
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isolated, washed with isopropanol end with diethyl sther and dried ander vacoum. There was
thus obtained 4-(2,5-dichloroanilino)-5-methoxyquinazoline hydrochloride (3.2 g); NMR_
Spectrum: (DMSOdg) 4.19 (8, 3H), 7.45 (d, 1H), 7.5-7.6 (m, 2H), 7.75 (d, 1H), 8.05-8.15 (m,
2H), 8.95 (s, 1H).

A mixture of 4-(2,5-dichloroanilino)-5-methoxyquinazoline hydrochloride (3.2 g),
pyridine hydrachloride (2.1 g) and pyridine (30 ml) was atirred lndhentnd to reflux for
18 hours. The mixture was cooled to ambient temperature and evaparated. The residue was
suspended in water. the mixture was basified to pH11 by the addition of a concentrated
ammonium hydroxide solution and stirred for 1 hour. The resultant precipitste was isolated,
washed with water and with diethy] ether and dried under vacuum. There was thus obtained
4-(2,5-dichloroanilino)-5-hydroxyquinazoline (1.3 g); NMR Spectrum: (DMSQds and
CF;COOD) 7.25 (d, 1H), 7.3 (d, 1H), 7.5 (m, 1H), 7.7 (d, 1H), 7.95 (m, 1H), 8.3 (s, 1H), 9.0
(s, 1H); Mass Spectrum: M+H" 306 and 308.
[16] The product gavs the following data: NMR Spectrum: (CDCls) 1.2-1.4 (m, 2H), 1.5 (s, .
9H), 1.9 (d, ZH), 2.3 (m, 1H), 2.8 (t, 2H), 3.9 (8, 3H), 4.1-4.2 (m, 2H), 4.2 (d, 2H), 6.66 (m,
1H), 6.93 (d, 1H), 7.7 (m, 1H), 8.45 (d, 1), 8.7 (s, LH); Mass Spectrum: M+H" 499 and 501.

The 4-(2-chloro-5-methoxyanilino)-5-hydroxyquinazoline used as a starting material
was prepared as follows :-

A mixture of 5-methoxy-3,4-dihydroquinazolin-4-one (2.1 g), phosphoryl chloride
(1.23 ml), diisopropylethylamine (5.2 ml) and 1,2-dichloroethane (20 ml) was stirred and
heated to 80°C for 3 hours. “The mixture was evaporated. The residue was dissolved in
isopropanol (20 ml) and 2-chloro-S-methoxyaniline (1.9 g) and a 6M solution of hydrogen
chloride in isopropanol (0.33 ml) were added ini turn, The resultant mixture was heated to
80°C for 1.5 hours. The mixture was coaled to ambient temperature end the reguitant
precipitate was isolated, washed with isopropancl and with diethy] ether and dried under
vacuum. There was thus obtained 4-(2-chloro-5-methoxyanilino)-5-methoxyquinazoline
hydrochloride (3.4 g); NMR Spectrum: (DMSOde) 3.8 (s, 3H), 4.17 (s, 3H), 7.02 (m, 1H),
7.43 (d, 1H), 7.6 (m, 3H), 8.07 (m, 1H), 8.9 (s, 1H).

A mixture of the material so obtained, pyridine hydrochloride (1.1 g) and pyridine
(30 ml) was stixred and heated to reflux for 18 hours. The mixture was cooled to ambient
temperature and evaporated. The residue was suspended in water. the mixture was basified to
pH11 by the addition of a concentrated ammonium hydroxids solution and stirred for 1 hour.
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The resultant precipitate was isolated, washed with water and with diethy! ether and dried
under vacuum. There was thus obtained 4-(2-chloro-5-methoxyenilino)-5-hydroxyquinazoline
(1.4 2); NMR Spectrum: (DMSOdg and CF:COOD) 3.83 (s, 3H), 7.01 (m, 1H), 7.25 (4, 1H),
7.3 (d, 1H), 7.6 (d, 1H), 7.82 (d, 1H), 7.92 (m, 1H), 8.95 (s, 1H); Mass Spectum: M+H"' 302
and 304.

The N-(tert-butoxycarbonyl)piperidin-4-ylmethanol used as a starting material was
prepared as follows :-

A golution of di-tert-butyl dicarbonate (41.7 g) in ethyl acetate (75 ml) was added
dropwise to a stirred solution of ethyl piperidine4-carboxylate (30 g) in ethyl acetate (150 ml)
which had been cooled to 0 to 5°C in an ice-bath. The resultant mixture was stirred at
ambient temperature for 48 hours. The mixture was poured into water (300 ml). The organic
layer was separated, washed in tum with water (200 ml), 0.1IN aqueous hydrochloric acid
solution (200 mi), a saturated aqueous sodium bicarbonate solution (200 ml) and brine
(200 ml), dried over magnesium sulphate and evaporated. There was thus obtained cthyl
N-(tect-butoxycarbonyl)piperidine4-carboxylate (48 g); NMR Spectrum: (CDCls) 1.25 (t,
3H), 1.45 (s, H), 1.55-1.7 (m, 2H), 1.8-2.0 (d, 2H), 2.35-2.5 (m, 1H), 2.7-2.95 (t, 2H), 3.9-
4.1 (br 5, 2H), 4.15 (q, 2H).

A solution of the material 80 obtzined in THF (180 mi) was cooled az 0°C and lithium
aluminium hydrids (1M solution in THF; 133 ml) was added dropwise. The mixture was
stirred at 0°C for 2 hours. Water (30 ml) and 2N agueous sodium hydroxids solution (1.0 ml)
were added in twm and the mixture was stirred for 15 minutes. The resultant mixture was
filtered through diatomaceous earth and the solids were washed with ethyl acetate. The
filtrate was washed in turn with water and with brine, dried over magnesjum sulphate and
evaporated. There was thus obtained N-(tert-butoxycarbonyl)piperidin-4-ylmethanol
(36.3 g); NMR Specttum: (CDCl3) 1.05-1.2 (m, 2H), 1.35-1.55 (m, 10H), 1.6-1.8 (m, 2H),
2.6-2.8 (t, 2H), 3.4-3.6 (t, 2H), 4.04.2 (br s, 2H).

[17] The product gave the following data: NMR Spectrum: (CDCl3) 1.2-1.35 (m, 2H), 1.5
(s, 9E), 1.9 (d, 2H), 2.35 (m, 1H), 2.75 (1, 2H), 3.85 (s, 3H), 4.05-4.2 (m, ZH), 4.2 (d, 2H),
6.62 (m, 1H), 6.95 (d, 1H), 7.7 (m, 1H), 8.25 (d, 1H), 8.7 (s, LH); Mass Spectrum: M+H" 543
and 545.

The 4-(2-bromo-5-methoxyanilino)-5-hydroxyquinazoline used as a starting material
was prepared from 5-methoxy-3,4-dihydroquinazolin-4-one using analogous procedures to

XX
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those deacribed in the partion of Note [16] immediately above axcept that 2-bromo-
S-methoxyaniline was used in place of 2-chloro-5-methoxyaniline.

[18] The product gave the following data: NMR Spectrum: (DMSOds) 3.25 (s, 3H), 3.79 (s,
3H), 3.83 (m, 2H), 3.9§ (s, 3H), 4.58 (m, 2H), 6.95 (s, 1H), 7.0 (m, 1H), 7.07 (s, 1H), 7.55 (m,
2H), 8.8 (s, LH), 10.64 (s, 1H); Mass Spectrum: M+H"* 390 and 392.

[19] The reaction product was triturated under a mixture of isopropanol and diethyl ether
and a 6M solution of hydrogen chloride in isopropanol was added. The resultant precipitate
was isolated, washed with diethyl ether and dried under vacuum to give the product as the
dihydrochloride salt; NMR Spectrum: (CDCls) 2.2-2.3 (m, 1H), 2.4 (s, 3H), 2.4-2.5 (m, 1H),
2.5-2.6 (m, 1H), 2.8-2.9 (m, 1H), 2.95-3.1 (m, 2H), 3.85 (s, 3H), 3.95 (s, 3H), 5.05 (m, 1H),
6.42 (s, 1H), 6.65 (m, 1H), 6.88 (s, 1H), 7.5 (d, 1H), 7.9 (d, 1H), 8.55 (s, 1H), 9.7 (s, 1H);
Mass Spectrum: M+H' 459 and 461.

The 4-(2-bromo-5-methoxyanilino)-5-hydroxy-7-methoxyquinazoline used as a
starting meterial was prepared as follows :-

Using analogous procedures to those described in the second last paragraph of the
portion of Example 1 that is concerned with the preparation of starting materials, '
5,7-dimethoxy-3,4-dihydroquinazolin-4-one (3 g) was reacted with phosphoryl chlaride
(1.5 ml) end the regultant product was reacted with 2-bromo-5-methoxyaniline (3.53 g).

Thero was thus obtained 4-(2-bromo-5-methoxyaniline)-5,7-dimethoxyquinazoline
hydrochlaride (5 g); NMR Spectrum: (DMSOdg) 3.8 (8, 'BH). 4.0 (s, 3H), 4.18 (8, 3, 6.95

(m, 3H), 7.6 (br s, 1H), 7.7 (d, 1H), 7.8 (s, 1H), 10.85 (s, 1H); Mass Spectrum: M+H* 391 and
393,

A mixture of the material so obtained, pyrdine hydrochloride (1.4 g) and pyridine
(100 m1) was stirred and heated to reflux for 6 hours. A second portion (2.8 g) of pyridine
hydrochloride was added portionwise and the mixture was heated to reflux for a further
18 hours. The mixture was cooled to ambient temperature and evaporated. The material so
obtained was triturated under water. The precipitate was isolated and washed with methylene
chiorids (100 mi) for 1 hour. The solid was isolated and dried under vecuum. There was thus
obtained 4-(2-bromo-5-methoxyanilino)-5-hydroxy-7-methoxyquinazoline (39 g); NMR._
Spectrum: (DMSOds and CE;COOD) 3.75 (s, 3H), 3.9 (s, 3H), 6.75 (3, 2H), 6.92 (m, 1H),
7.58-7.7 (m, 2H), 8.8 (s, 1H).

[20] 4-Hydroxytetrahydropyran was used as the appropriate alcohol. The product gave the
following data: NMR Spectrum: (DMSOdg) 1.75-1.9 (m, 2H), 2.15 (d, 2H), 3.5 (t, 2H), 3.8 (s,
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3H), 3.9 (m, 2H), 5.05 (m, 1H), 5.3 (s, ZH), 5.8 (m, 1H), 6.95 (d, 1H), 7.05 (d, 1H), 7.3-7.6
(m, 6H), 8.1 (d, 1H), 8.5 (s, 1H), 9.85 (s, 1H); Mass Spectrum: M+H" 492 and 494,

[21] The reaction product was dissolved in diethyl ether and a 6M soluticn of hydrogen
chloride in diethyl ether (0.1 ml) was added. The resultant precipitate was isolated, washed
with diethyl ether and dried under vacuum to give the product as a hydrochloride salt which
gave the following data: NMR Spectrum: (DMSOdg and CF,CO,D) 1.9-2.05 (m, 2H), 2.18 (d,
2H), 3.55 (t, 2H), 3.82 (s, 3H), 3.95 (m, 2H), 5.15 (m, 1H), 7.05 (m, 1H), 7.5 (d, 1H), 7.58 (d,
2H), 7.65 (d, 1H), 8.05 (m, 1H), 8.95 (s, 1H); Mass Spectrum- M-+H'* 386 and 388.

[22] The product gave the following data; NMR Spectrum: (DMSOdg and CF,CO4D) 2.2-
2.3 (m, 1H), 2.35-2.5 (m, 1H), 3.8 (g, 3H), 3.8-3.9 (m, 1H), 3.9-4.0 (m, 2H), 4.2 (d, 1H), 5.4
(s, 2ZH), 5.6 (br s, 1H), 7.01 (d, 1H), 7.05 (s, 1H), 7.18 (s, 1H), 7.42 (d, 1H), 7.45 (m, 2H), 7.52
(s, LH), 7.55 (d, 2H), 7.6 (d, 1H), 8.9 (s, 1H); Mass Spectrum: M+H* 477 and 479.

[23] The product gave the following data: NMR Spectrum: (DMSOdg) 1.9-2.0 (m, 2H),
2.15-2.25 (m, 1H), 2.3-2.5 (m, 5H), 2.5 (t, 2H), 3.6 (t, 4H), 3.8 (s, 3H), 3.9-4.0 (m, 3H), 4.1
(d, 1H), 4.2 (t, 2H), 5.45 (1, 1H), 6.75-6.8 (m, 2H), 6.85 (s, 1H), 7.45 (d, 1H), 8.1 (s, 1H), 8.5
(s, 1H), 9.72 (s, 1H); Mass Spectrum: M+H" 515 and 517.

[24] The product gave the following data: NMR Spectrum: (DMSQdg) 1.9-2.0 (m, 2H),
2.14 (s, 3H), 2.15-2.35 (m, 2H), 2.2-2.6 (m, 10H), 3.8 (s, 3H), 3.85-4.0 (m, 3H), 4.12 (d, 1H),
4.2 (t, 2H), 545 (t, 1H), 7.75-7.8 (m, 2H), 7.85 (s, 1H), 7.45 (d, 1H), 8.1 (s, 1K), 8.5 (s, 1H),
9.72 (s, 1H); Mass Spectrum: M+H" 528 and 530.

{25] The product gave the following data: NMR Spectrum: (DMSQdg and CFsCO;D) 1.5
(d, 6H), 3.82 (s, 3H), 5.2 (m, 1H), 5.4 (s, 2H), 6.98 (s, 1H), 7.0 (m, 1H), 7.18 (s, 1H), 7.4 (d,
1H), 7.45 (m, 2H), 7.5-7.6 (m, 2H), 7.65 (d, 1H), 8.9 (s, 1H); Mass Spectrum: M+H" 449 and
451.

[26] The reaction product was dissolved in methylene chloride (2 ml) conteining methanol
(a few drops) and a 6M hydrogen chloride solution in diethyl ether (2 equivalents) was added.
Diethyl ether (50 ml) was added and the resultant precipitate was isolated, washed with diethyl

. ether and dried under vacuum to give the product as a dihydrochloride salt (0.135 g); NMR_

Spectrum: (DMSOds and CF;CO,D) 1.9-2.1.(m, 2H), 2.1-2.2 (m, 2H), 3.55 (m, 2H), 3.79 (s,
3H), 3.92 (m, 2H), 4.0 (s, 3H), 5.15 (m, 1H), 6.9 (s, 1H), 6.95 (m, 1H), 7.15 (d, 15), 7.45 (4,
1H), 7.7 (d, 1H), 8.85 (s, 1H); Mass Spectrym: M+H" 460 and 462.

[27] The reaction product was triturated under 8 mixture of a 5M solution of hydrogen
chloride in isopropanol was added. The resultant precipitate was isolated, washed with diethyl
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cther and dried under vacuum to give the product as the dihydrochloride aalt; NMR Spectrum:
(DMSO0d; and CF3;COzD) 1.9 (m, 2H), 2.05 (m, 2H), 2.35 (m, 2H), 3.05 (m, 2H), 3.3 (m, 2H),
3.6 (m, 2H), 4.05 (s, 3H), 4.65 (t, ZH), 6.15 (s, 2H), 6.95 (d, 1H), 7.1 (m, 2H), 7.15 (d, 1H),
8.85 (s, 1H); Masa Spectrum: M+H" 457 and 459.

The 4-(6-chloro-2,3-methylenedioxyaniling)-5-hydroxy-7-methoxyquinazoline used as
a starting material was prepared as follows :-

Phosphoryl! chloride (2.7 ml) was added dropwise to a mixture of 5,7-dimethoxy-
3,4-dihydroquinazolin-4-one (1 g), diisopropylethylamine (2.27 ml) and 1,2-dichloroethane
(20 ml) and the resultant mixture was stirred and heated to 80°C for 3 hours. The mixture was
evaparated. There was thus obtained 4-chlaro-5,7-dimethoxyquinazoline which was used
without further purification. The material so obtained was suspended in isopropanol (14 ml)
and 6-chloro-2,3-methylenedioxyaniline (Example 17, Note [30]; 0.915 g) and a 5N solution
of hydrogen chlaride in isopropanol (0.97 mi) were added in turn. The reaction mixture was
stirred and heated to 90°C for 1.5 hours, The mixture was cooled to ambient temperature and
the precipitate was isolated, washed with isopropanol and with diethy] ether and dried mnder
vacuum. The material so obtained was dissolved in a mixture of methylene chloride and
methanol and a saturated methanolic ammonia solution was added, ‘The resultant mixture was
filtered and the filtrate was evaporated. There was thus obtained 4-(6-chloro-
2,3-methylenedioxyanilino)-5,7-dimethoxyquinazoline (1.36 g); NMR Spectrum: (DMSOdg)
3.95 (s, 3H), 4.1 (s, 3H), 6.1 (s, 2H), 6.85 (d, 1H), 6.9 (d, 1H), 7.05 (d, 1H), 7.1 (d, 1H), 8.65
(s, 1H).

Pyridine (0.54 ml) was dissolved in methylene chloride (5 ml) and a SN solution of
hydrogen chloride in isopropanol (1.34 ml) was added. After a few minutes the mixture was
evaporated. Pyridine (24 ml) was added followed by 4-(6-chloro-2,3-methylenedioxyanilino)-
5,7-dimethoxyquinazoline (1.2 g) and the reaction mixture was heated to 125°C far 6 hours.
The resultant mixture was evaporated and the residue was tritorated under water. The
resultant solid was isolated, washed with water and dried under vacuum. The material so
obtained was purified by column chromatography on silica using a 7:3 mixture of methylene
chloride and acetonitrils as eluent. There was thus obtained 4-(6-chlaro-
2,3-methylenedioxyanilino)-5-hydroxy-7-methoxyquinazoline (0.72 g); NMR Spectoum:
(OMSOd; and CF3CO;D) 3.9 (s, 3H), 6.15 (8, 2H), 6.75 (m, 2H), 7.05 (d, 1H), 7.1 (d, 1H),
8.75 (s, 1H).
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[28] The reaction product was triturated under a mixture of a SM solution of hydrogen
chloride in isopropancl was added. The resultant precipitate was isolated, washed with diethyl
ether and dried under vacuum to give the product as the dihydrochloride salt; NMR Spectrum:
(DMSOd; and CF5CO,D) 2.35 (m, 2H), 2.9 (s, 3H), 3.2-4.0 (m, 10H), 4.05 (s, 3H), 4.65 (t,
2H), 6.15 (s, 2H), 6.95 (d, 1H), 7.1 (m, 3H), 8.85.(s, 1H); Mass Spectrum: M+H" 486 and 488.

Exampled 4-(2-bromo-5-methoxyanilino)-7-methoxy-5-(N-methylpiperidin-
d-yloxy)quinazoline _

A mixture of 4-chloro-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline (0.11 g),
2-bromo-5-methoxyaniline hydrochloride (0.099 g) and isopropanol (8 ml) was stirred and
heated to 80°C for 30 minutes. The mixture was evaporated and the residue was triturated
under the minimum volume of isopropanol. The resultant solid was isolated, washed with
isopropanol and with diethyl ether and dried under vacuum. There was thus obtained the title
compound as a dihydrochloride sait (0.06 g). A sample of the material was treated with a
saturated methanolic ammonia solution. The mixture was filtered and the filtrate was
evaporated to give the title compound in free base form; NMR Spectrum (CDCly): 2.15-2.25
(m, 6H), 2.35 (s, 3H), 2.9 (m, 2H), 3.84 (8, 3H), 3.93 (s, 3H), 4.6 (br s, 1H), 6.62 (3, 1H), 6.6
(m, 1H), 6.85 (s, 1H), 7.5 (d, 1H), 7.9 (s, 1H), 8.55 (3, 1H), 9.64 (br s, 1H); Mass Spectrum:
M+H" 473 and 475.

' The 4-chloro-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline used as a starting
material was prepared as follows :-

Pyridine (40 ml) was added dropwise to magnesium bromide (3.6 g) which had been
cooled to 0°C. 5,7-Dimethoxy-3,4-dihydroquinazolin-4-one (4 g) was added and the mixture
wes heated to reflux for 15 minutes. The mixture was evaporated and the residue was stirred
under a mixture of glacial acetic acid (12 ml) and water (80 ml) for 10 minutes The resultant
solid was isolated, washed with water and dried under vacuum at 50°C. There was thus
obtained 5-hydroxy-7-methoxy-3,4-dihydroquinazolin-4-one (3.75 g) ;NMR_
Spectrum:(DMSOdg) 3.95 (s, 3H), 6.45 (s, 1H), 6.62 (s, 1H), 8.1 (s, 1H).

A portion (1.8 g) of the material 8o obtained was added to a stirred suspension of
sodium hydride (0.79 g of a 60% dispersion in mineral oil which was washed with THF) in
DMF (18 mi). The mixture was stirred at ambient temperature for 1 hour, The mixture was
cooled to 0°C and chloromethyl pivalate (1.62 ml) was added dropwise. The mixture was
gtirred at ambient temperature for 1 hour, poured into a mixture of glacial acetic acid (50 ml)
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and water (200 ml) and stirred at ambjent temperature for 5 minutes. The resuitant precipitate
was isolated, washed with water and dried ovemight under vacuum. The solid was triturated
under pentane, isolated and dried under vacoum. There was thus obtained 5-hydroxy-
7-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-ome (2.5 g); NMR Spectrum:
(CDCls) 1.2 (8, 9H), 3.9 (s, 3H), 5.88 (s, 2H), 6.5 (s, 1H), 6.68 (s, 1H), 8.15 (s, 1H), 11.36 (s,
1H).

A solution of di-ert-butyl azodicarboxylate (1.7 g ) in methylene chloride (5 ml) was
added to a stirred mixture of 5-hydroxy-7-methoxy-3-pivaloyloxymethyl-
3,4-dihydroquinazolin-4-one (1.5 g), tiphenylphosphine (1.9 g), 4-hydroxy-
1-methylpiperidine (0.675 g) and methylene chloride (20 ml) which had been cooled to 5°C.
The mixture was stirred at ambient temperature for 1 hour. The mixture was evaporated and
the regidue was purified by column chromatography on silica using a 9:10:1 mixture of
methylene chloride, ethyl acetate and a ssturated methanolic ammonia solution as eluent. The
material so obtained was triturated under diethyl ether, The resultant aclid was washed with
diethyl ether and dried under vacuum to give 7-methoxy-5-(N-methyipiperidin-4-yloxy)-
3-pivaloylaxymethyl-3,4-dihydroquinezolin-4-one (1.75 g); NMR Spectmm: (CDCls) :1.2 (s,
9H), 2.05 (br s, 4H), 2.3 (s, 3H), 2.3-2.42 (m, 2H), 2.7-2.8 (m, 2H), 3.9 (s, IH), 4.48 (m, 1H),
5.9 (s, 2H), 6.5 (d, 1H), 6.71 (d, 1H), 8.18 (s, 1H).

A mixture of the material s0 obtained and a satumted methanolic ammonia solution
(100 ml) was stirred at ambient temperature for 15 hours. The mixture was evaporated and
the residue was triturated under diethyl ether. The resultant precipitate was isolated, washed
with diethyl ether and dried under vacuum. There was thus obtained 7-methoxy-
5~(N-methylpiperidin-4-yloxy)-3,4-dihydroquinezolin-4-one (0.855 g); NMR Spectrum:
(DMSOdg) 1.7 (m, 2H), 1.9 (m, 2H), 2.15 (s, 3H), 1.15-1.25 (m, 2H), 2.55-2.7 (m, 2H), 3.85
(s, 3H), 4.5 (m, 1H), 6.55 (d, 1H), 6.65 (d, 1H), 7.89 (s, 1H), 11.62 (br &, 1H).

A mixture of 7-methoxy-5-(N-methylpiperidin-4-yloxy)-3,4-dihydroquinazolin-4-one
(0.65 g), triphenylphosphine (1.18 g), carbon tetrachloride (0.45 ml) and methylene chloride
(25 ml) was stirred and heated to reflux for 2 hours. The mixture was evaporated and the
residue was purified by column chromeatography on silica using a 10:9:1 mixture of ethyl
acetate, methylene chlaride and s saturated methsmolic ammonia solution as elnent. The
material s0 obtained was triturated under pentane and the resultant solid was isolated and dried
under vacoum. There was thus obtained 4-chloro-7-methoxy-5-(N-methylpiperidin-
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4-yloxy)quinazoline (0.5 g); NMR Spectrym: (CDCls) 1.95-2.15 (m, 4H), 2.3 (s, 3H), 2.3-2.45
(m, 2H), 2.6-2.8 (m, 2H), 3.92 (s, 3H), 4.55 (r s, 1H), 6.56 (s, 1H), 6.9 (s, 1H), 8.77 (s, 1H).

Example 4

5 Using an snalogous procedure to that described in Example 3, the appropriate
4-chloroquinazoline was reacted with the appropriate aniline to give the compound described
in Table IL

Table I
o /@_ (R2),
SO HN
X
(R') 1 ,)N
N
10 .
No. and| (R Q (R )
Note
(1] |7-methoxy N methylpipeddindyl | 2.4-dichloro-
S-methoxy
[2] | 7-methoxy N-methylpiperidin-4-yl 2-fluoro-4-chloro-
5-methoxy
[3] |7<2-pyrrolidin-1-ylethoxy) | 4-tetrahydropyranyl 2,5-dimethoxy
[4] | 7-methoxy N-methyipiperidin-4-yl 6-~chloro-
2,3-methylenedioxy
[5] | 7-fluoro 4-tetrahydropyranyl 6-chloro-
) 2,3-methylenedioxy
[6] | 7-(2-pymolidin-1.ylethoxy) | 4-tstrahydropyranyl 2 3-ethylenedioxy
[7] | 7-methoxy N-methylpiperidin-4-yl 2.3-cthylensdioxy
[8] | 7-methoxy piperidin-4-yl 2,3-cthylenedioxy
Notes

(11  The reaction product was obtained as the dihydrochloride salt from which the free base
was isolated using an anslogous procedure to that described in Example 3. The freo base gave
15 the following data : NMR Spectrum: (CDCls) 2.0-2.15 (m, 2H), 2.15-2.3 (m, 4H), 2.32 (s,
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3H), 2.85 (m, 2H), 3.92 (s, 3H), 3.95 (s, 3H), 4.55 (m, 1H), 6.56 (d, 1H), 6.86 (d, 1H), 7.42 (s,
1H), 8.31 (s, 1H), 8.56 (s, 1ED), 9.87 (s, 1H); Mass Spectmum: M+H" 463 and 465.
f2]  The reaction product was obtained as the dihydrochlaride salt; NMR Spectrung:
(DMSOd; and NaOD) 1.9-2.1 (m, 2H), 2.2-2.35 (m, 2H), 2.6 (s, 3H), 2.6 (m, 2H), 3.1-3.2 (m,
2H), 3.92 (s, 3H), 3.95 (s, 3H), 4.95 (m, 1H), 6.92 (s, 18), 6.95 (s, 1H), 7.6 (d, 1H), 8.6 (s,
1H), 8.7 (br s, 1H); Masg Spectrum: M+H" 447 and 449,

_The 4-chlaro-2-fluoro-S-methoxyaniline used as starting material was prepared as
follows :-

A 6N aqueous sodium hydroxide solution (17 m!) was added dropwise to a stirred
solution of 4-chloro-2-fluoro-5-methoxycarbonyloxy-1-nitrobenzene (J. Med. Chem,, 1999,
42, 5369; 25 g) in methanol (200 ml) which was cooled to 5°C. The reaction mixture was
stirred at ambient temperature for 30 minutes. A 12N aqueous hydrochloric acid solution
(8.5 ml) was added and the mixture was evaporated. The regidue was partitioned between
methylene chlaride and water. The organic layer was washed with brine, dried over
magnesium sulphate and evaporated to give 4-chloro-2-fluoro-5-hydroxy-1-nitrobenzens
(18.5 g); NMR Spectrum: (CDCls) 5.8 (br s, 1H), 7.35 (d, 1H), 7.75 (d, 1H).

Dimethyl sulphate (10.5 ml) wes added to a stired mixture of 4-chloro-2-fluoro-
5-hydroxy-1-nitrobenzene (14 g), potasaium carbonate (13 g) and DMF (70 ml) and the
reaction mixture was stirred at ambient temperature for 16 hours. The mixture was poured
into watar (500 ml) and the regultant precipitate was isolated and dried under vacoum. The
solid so obtained was partitioned between methylene chloride and water. The organic layer
was washed with brine, dried over magnesium sulphate and evaporated to give 4-chlaro-
2-fluoro-5-methoxy-1-nitrobenzene (14.1 g); NMR Spectrum: (CDClg) 3.94 (s, 3H), 7.4 (d,
1H), 7.6 (d, 1H).

A mixture of the material so obtained, platinum oxide (0.5 g) and ethanol (250 ml)
wea stirred under 1.2 atmosphere pressure of hydrogen for 2 hours, The mixture was filtered
and the filtrate was svaporated. The residue was purified by column chromatography on silica
uaing methylene chloride as eluent. There was thus obtained 4-chloro-2-fluaro-
5-methoxyaniline (8.5 g); NMR Spectrum: (CDCls) 3.7 (br s, 2ZH), 3.81 (s, 3H), 6.38 (d, 1H),
7.02 (4, 1H), 7.28 (s, 1H).

[3] The reaction product was obtained as the dihydrochloride salt; NMR Spectrum:
(DMSOdg and CF5CO;D) 1.85-2.0 (m, 4H), 2.0-2.15 (m, 2H), 2.2-2.3 (m, 2H), 3.15-3.25 (m,
2H), 3.58 (t, 2H), 3.65-3.75 (m, 4H), 3.78 (s, 3H), 3.95 (s, 3H), 4.02 (m, 2H), 4.6 (m, 2H), 5.2
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(m, 1K), 6.9 (m, 1H), 7.02 (d, 1H), 7.16 (d, 1H), 7.23 (d, 1H), 8.16 (d, 1H), 8.98 (s, 1H); Mass
Spectram: M+H" 495.

The 4-chloro-7-(2-pyrrolidin-1-ylethoxy)-5-tetrahydropyran-4-yloxyguinazoline used
as a starting material is described in Example 19, Note [6].

[4]  The reaction product was obtained as the dihydrochloride salt from which the free base
was isolated using an analogous procedure to that described in E'xample 3. The free base gave
the following data : NMR Spectrum: (CDCly) 2.0-2.15 (m, 2H), 2.15-2.3 (m, 2H), 2.3 (s, 3H),
2.3-2.5 (m, 2H), 2.75 (m, 2F), 3.92 (s, 3H), 4.6 (m, 1H), 6.05 (s, 2H), 6.50 (d, 1H), 6.72 (d,
1H), 6.84 (d, 1H), 6.97 (d, LH), 8.52 (s, 1H), 9.26 (s, 1H); Mass Spectrum: M+H' 443 and
445,

[S] The reaction product was obtained as the dihydrochloride salt from which the free base
was isolated uaing an analogous procedure to that described in Exampie 3. The free base gave
the following data : NMR Spectrumy: (CDCly) 1.92-2.1 (m, 2H), 2.2-2.3 (m, 2H), 3.6-3.7 (m,
2H), 4.0-4.1 (m, 2H), 4.8 (m, 1H), 6.1 (8, 2H), 6.7 (m, 1H), 6.75 (d, 1H), 6.98 (d, 1H), 7.15
(m, 1H), 8.6 (s, 1H), 9.32 (8, 1H); Magss Spectrum: M+H* 418 and 420,

The 4-chloro-7-fluoro-5-tetrahydropyran-4-yloxyquinazoline used as a starting
materia] was prepared as follows :-

A solution of 3,5-difluarcaniline (10.8 g) in a mixture of 12N aqueous hydrochloric
acid solution (7.5 ml) and water (90 ) was added to a stirred mixture of chioral hydrate
(9.2 ml), sodium sulphate decahydrate (240 g) and water (210 ml). A solution of
hydroxylamine hydrochloride (18.6 g) in water (90 ml) was then added and the mixture was
heated to 120°C for 45 minutes. The mixture was cocled to ambient temperature and the
precipitate was isolated and dried under vacuum. The material so obtained was added to
concentrated sulphuric acid (60 ml) and the mixture was stirred and heated to 80-90°C for
10 minutes. The mixture was cooled to ambient temperature and poured onto a 1:1 mixture of
ice and water (600 mi). The precipitate was isolated, washed with water and dried under
vacuum at 50°C to give 4,6-difluoro-2,3-dioxoindoline (14 g); NMR Spectrum: (DMSOds)
6.61 (m, 1H), 6.9 (m, 1H).

Hydrogen peroxide (35% solution in water, 23 ml) was added dropwise to a stirred
solution of 4,6-difluoro-2,3-dioxoindoline (14 g) in a concentrated aqueous sodium hydroxide
solution (33%, 115 mi) that was heated to 70°C. The mixture was heated to 70°C far
15 minutes.. The resultant mixture was cooled to 0°C and the the mixture was acidified to
pH4 by the addition of concentrated aqueous hydrochlaric acid. The mixture was extracted
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with ethyl acetats. The organic layer wag separated, washed with brine, dried over magnesium
sulphate and evaporated to give 2-amino-4,6-difluorobenzoic acid (12 g); NMR Spectrum:
(DMSO0dg) 6.25 (m, 1H), 6.38 (m, 1H).

Diethyl azodicarboxylate (26.7ml) was added dropwise to a stimed mixture of
2-amino-4,6-diflucrobenzoic acid (26.6 g), triphenylphosphine (45 g), methanol (9 ml) and
methylene chioride (350 mi) that had been cooled to 5°C. The mixture was allowed to warm
to ambient tamperature and was stirred for 2 hours. The reaction mixture was poured onto a
chromatography column loaded with gilica and eluted with methylene chloride. There was
thus obtained methyl 2-amino-4,6-difluorobenzoate (25.2 g); NMR Spectrum: (DMSOdg) 3.8
(s, 3H), 6.3 (m, 1H), 6.4 (m, 1H), 7.0 (br s, 2H); Mass Spectrum: M+H" 188,

A mixture of methyl 2-amino-4,6-diflunrobenzoate (47 g), formamidine acetate (79 g)
and 2-methoxyethanol (750 ml) was stirred and beated to reflux for 10 hours. A second
portion (26 g) of formamidine acetate was added and the mixture was heated to reflux for a
further 2.5 houra, The mixture was cooled to ambient temperature and evaporated. The
regidue was washed with diethyl ether and with water and dried under vacuum over
phosphorus pentoxide. The filtrate was evaporated to dryness and the residue was triturated
under diethyl ether. The regultant solid was isolated and dried under vacuum. The two
batches of solid were combined and purified by column chromatography on silica using & 19:1
mixtare of methylene chloride and methanol as eluent. There was thus obtained 5,7-difluaro-
34-dihydroquinazolin-4-one (33.7 g); NMR Spectrum: (DMSOdg) 7.3-7.4 (m, 2H), 8.12 (s,
1H); Mass Spectrum: M+H" 183.

Sodium hydrde (60% dispersion in minera! oil; 0.6 ) was added portionwise to a
solution of 4-hydroxytetrahydropyran (0.78 g) in DMF (10 ml) that had been cooled to 5°C.
The mixture was allowed to warm to amhient tsmperature and was stirred for 15 minutes.
5,7-Difluoro-3 4-dihydroquinazolin-4-one (0.9 g) was added and the mixture was stirred at
ambient temperature for 30 minutes. The mixture was poured into water (100 ml) and, with
vigorous stitring, glacial acetic acid was added to acidify the mixture to pHS. The resultant
solid was isolated, washed with water and with diethyl ether and dried under vacoum. There
was thus obtained 7-fluaro-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one (1.1 g);
NMR Spectrum: (DMSOd,) 1.6-1.75 (m, 2H), 1.9-2.0 (m, 2H), 3.5-3.6 (m, 2H), 3.85-3.95 (m,
2H), 4.8 (m, 1H), 6.9 (m, 1H), 7.05 (m, 1H), 8.0 (s, 1E); Mass Spectrgm: M+H" 265.

A mixture of 7-fluoro-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one (1 g),
phospharyl chlaride (4 ml), diisopropylethylamine (1.5 ml) and 1,2-dichloroethane (15 ml)
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was stirred and heated to 80°C for 3 hours. The mixture was evaporated to give 4-chloro-
7-fluoro-5-tetrahydropyran-4-yloxyquinazoline which was used without further purification.
[6] 2,3-Ethylenedioxysniline (J. Med. Chem,, 1995, 38, 4044) was used as a starting
material. Tho reaction product was obtained as the dihydrochloride salt; NMR Spectrum:
(DMS0dg and CF3CO2D) 1.8-2.0 (m, 4H), 2.0-2.1 (m, 2H), 2.15-2.25 (m, 2H), 3.1-3.25 (m,
2H), 3.55 (m, 2H), 3.6-3.75 (m, 4H), 4.0 (m, 2H), 4.32 (m, 2H), 4.42 (m, 2H), 4.58 (t, 2H),
5.2 (m, 1H), 6.85 (d, 1H), 6.95 (m, 1H), 6.99 (d, 1H), 7.2 (d, 1H), 8.0 (d, 1H), 8.94 (s, 1H);

. Mass Spectrum: M+H* 493
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[7]  The reaction product was obtained as the dihydrochloride salt from which the free base
was isolated using an analogous procedure to that described in Example 3. The free base gave
the following data : NMR Spectrum: (CDCly) 1.95-2.1 (m, 2H), 2.15-2.3 (m, 4H), 2.3 (s, 3H),
2.9 (m, 2H), 3.9 (s, 3H), 4.32 (m, 2H), 4.4 (m, 2H), 4.52 (m, 1H), 6.5 (d, 1H), 6.65 (m, 1H),
6.8 (d, 1H), 6.92 (m, 1H), 8.3 (d, 1H), 8.6 (s, 1H), 10.05 (s, 1H); Mass Spectrum: M+H" 423,
[8]  The reactants were 5-(1-tert-butoxycarbonylpiperidin-4-yloxy)-4-chloro-
7-methoxyquinazoline and 2,3-ethylenedioxyaniline. The precipitate from the reaction
mixture was isolated, washed in turn with isopropanol, ethyl acetate and diethyl ether and
drded under vacuum. The material a0 obtained was dissolved in a 2M solution of hydrogen
chloride in diethy! ether and the mixture was stirred at ambient temperature for 2 hours. The
resultaot solid was isolated, washed with diethyl ether and dried under vacuum. The reaction
product so obtained was obtained a dihydrochloride salt; NMR Spectrum: (DMSOdg and
CF;CO;zD) 2.0-2.15 (m, 2H), 2.35-2.55 (m, 2H), 3.2 (m, 2H), 3.45 (m, 2H), 4.02 (s, 3H), 4.4
(m, 2H), 4.52 (m, 2H), 5.2 (m, 1H), 6.85 (d, 1H), 6.98 (m, 2H), 7.2 (d, 1H), 8.05 (d, 1H), 8.98
(s, 1H); Mass Spectrum: M+H" 409.

The 5-(1-tet-butoxycarbonylpiperidin-4-yloxy)-4-chloro-7-methoxyquinazoline used
as a starting material is described in Example 33.

ExampleS 4-(5-chloronaphth-1-ylamino)-7-methoxy-5-(N-methylpiperidin-
4-yloxy)quinazoline dihydrochloride

A mixture of 4-chloro-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline (0.08 g),
5-chloro-1-naphthylamine (0.055 g), 6.2M hydrogen chlaride in isopropanol (0.044 ml) and
isopropanol (3 ml) was stirred and heated to reflux for 2 hours. The mixture was cooled to
ambient temperature and the precipitate was isolated, washed with diethyl ether and dried
under vacuum. There was thus obtained the title compound (0.129 g), a portion of which was
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treated with a saturated methanolic ammonia solution. The mixture was filtered and the
filtrate was evaporated to give the fres base; NMR Spectrum: (CDCly) 1.9-2.1 (m, 4H), 2.22
(s, 3H), 2.25-2.4 (0, 2H), 2.6-2.7 (m, ZH), 3.94 (3, 3H), 4.7 (br s, 1H), 6.6 (s, 1H), 6.9 (s, 1H),
7.4 (m, 1H), 7.62 (4, 1H), 7.7 (m, 1H), 8.0 (m, 2H), 8.25 (d, 1K), 8.46 (s, 1H), 9.9 (br s, 1ED);
Mass Spectrum: M+H" 449 and 451.

Example 6 4-(3-chlorobenzomm-7-ylumlno)-‘1-mothoxy -(N-methylpiperidin-
4-yloxy)quinazoline dihydrochloride

Using an analogous procedure to that described in Example 5, 4-chloro-7-methoxy-
5-QN-methylpiperidin4-yloxy)quinazoline was reacted with 7-amino-3-chiorobenzofuran to
give the title compound, a portion of which was treated with a saturated methanolic ammonia
golution. The mixture was filtered and the filtrate was evaporated to give the free base; NMR.
Spectrum: (CDCly) 2.0-2.4 (m, 6H), 2.33 (s, 3H), 2.9 (m, 2H), 3.93 (s, 3H), 4.6 (m, IH), 6.56
(s, 1H), 6.9 (s, 1H), 7.3-7.4 (m, 2H), 7.7 (brs, 1H), 8.64 (s, 1H), 8.7 (d, 1H), 10.3 (brs, 1H);
Mass Spectum: M+H' 439 and 441.

The 7-amino-3-chlorobenzofuran used as a starting material was prepared as follows :-

For a 30 minute period, chlorine gas was bubbled through a solutionof
7-nitrobenzofuran (1.2 g) in glacial acetic acid (12 ml) which had been cooled at 18°C. The
resultant mixture was evaporated and the residue was partitioned between dicthyl ether and
water, The organic layer was washed in turn with a saturated aqusous sodium bicarbonste
solution, water and a saturated aqueous sodium chloride solution, dried (MgSO,) and
evaporated. The residus was purified by column chrometography on silica to give a mixture
of cis and trans 2,3-dichloro-7-nitro-2,3-dihydrobenzofuran. The matarial so obtained was
dissolved in ethanol (2 mI) and a solution of 0.8M potassium hydroxide in ethanol (2.7 ml)
wias added. The mixture was stirred at ambient temperature for 75 minutes. The mixture was
evaporated to remove the ethanol. The residue was diluted with water and the mixture was
ecidified to pH2 by the addition of concentrated hydrochloric acid. The mixture was extracted
with diethyl ether. The arganic extract was washed with water and with a saturated aqueous-
sodium chloride solution, dried (MgSO,) and evaporated. Thero was thus obtained
3-chlaro-7-nitrobenzofuran (0.7 g); NMR Spectum: (DMSOde) 7.63 (m, 1H), 8.12 (d, 1H),
8.3 (d, 1H), 8.65 (s, LH); Mass Spectrum: M+H* 197 and 199,

A suspension of hydrazine hydrate (0.049 ml) and Reney nickel (0.01 g) in methanol
(2 ml) was heated to 60°C end added dropwise to a mixture of 3-chloro-7-nitrobenzofuran
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(0.04 g) and methanol (4 ml). The resultant mixture was heated to reflux for 10 minutes,
filtered and evaporated. The residue was partitioned between methylene chloride and water.
The organic layer was washed with water, dried (MgSO,) and evaporated. The residue was
purified by column chromatography on silica using a 1:1 mixture of methylene chloride and
petroleum ether as elunent. There was thus obtained 3-chloro-7-aminobenzofuran (0.021 g);
NMR Spectrum: (DMSOds and CRsCOOD) 6.65 (d, 1H), 6.75 (d, 1H), 7.05 (m, 1H), 8.2 (s,
1H); Mass Spectrum: M+H* 167.

Exaomple7 4-(2,3-methylenedioxyanilino)-7-methoxy-5-(N-methylpiperidin-
4-yloxy)quinazoline dihydrochiéride

Using an analogous procedure to that described in Example 5, 4-chloro-7-methoxy-
5-(N-methylpiperidin-4-yloxy)quinazoline was reacted with 2,3-methylenedioxyaniline
(. Med, Chem., 1979, 22, 1354) to give ths title compound, a portion of which was treated
with a saturated methanolic ammonia solution. The mixture was filtered and the filtrate was
evaporated to give the free base; NMR Specttum: (CDCly) 2.0-2.1 (m, 2H), 2.15-2.3 (m, 4H),
2.31 (s, 3H), 2.85 (m, 2H), 3.91 (s, 3H), 6.01 (s, 2H), 6.5 (d, 1H), 6.68 (d, 1H), 6.82 (d, 1H),
6.91 (m, 1H), 8.0 (d, 1H), 8.6 (s, 1H), 9.72 (s, 1H); Mass Spectrum: M+H" 409.

Example8 4-(2-chloro-5-methoxyaniline)-5-(N-methylpiperidin-
4.ylmethoxy)quinazoline

A mixture of 5-[N-(text-butoxycarbonyl)piperidin-4-ylmethoxy]-4-(2-chloro-
5-methoxyanilino)quinazoline (0.2 g), a concentrated aqueous formaldehyde solution (37%,
0.4 ml) and formic acid (4 ml) was stirred and heated to 100°C for 2.5 hours. The mixture
was cooled to ambient temperature and evaporated. The residue was triturated under diethyl
ether and the resultant solid was isolated and dried under vacuum. There was thus obtained
4-(2-chloro-5-methox yanilino)-5-(IN-methylpiperidin-4-ylmethoxy)quinazoline, as a formic
acid salt (0.09 g); NMR Spectrum: (CDCl3) 1.8-2.0 (m, 2H), 2.05-2.15 (m, ZH), 2.35 (m, 1H),
2.6 (t, 2H), 3.55 (d, 2H), 3.93 (s, 3H), 421 (d, 2H), 6.68 (m, 1H), 6.95 (&, 1H), 731 (4, 11D,
7.54 (d, 1H), 7.7 (m, 1H), 8.35 (br s, 1H), 8.39 (d, 1H), 8.7 (s, 1H); Mass Spectrum: M+H"
413,
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Example9 - 4-(2-bromo-5-methoxyanilino)-5-(N-methylpiperidin-
4-ylmethoxy)quinazoline

Using an analogous procedure to that described in Example 8, 4-(2-bromo-
5-methoxyanilino)-5-[N-(tert-butoxycarbanyl)piperidin-4-yimethoxy]quinazoline (0.22 g)was
reacted with concentrated aquecus formaldehyde solution (0.4 ml) to give the title compound,
a8 a formic acid salt (0.183 g); NMR Spectnim: (CDCls) 1.7-1.9 (m, 250, 2.06 (d, 2H), 2.2 (m,
1H), 2.58 (t, 2H), 2.68 (s, 3H), 3.51 (d, 2H), 3.8 (s, 3H), 4.24 (d, 2H), 6.64 (m, 1H), 6.94 (d,
1H), 7.48 (d, 1H), 7.54 (d, 1H), 7.69 (m, 1H), 8.2 (d, 1H), 8.3 (br 5, LH), 8.69 (s, 1H), 9.94 (s,
1H); Mass Spectrum: M+H* 457 and 459,

Example 10 4-(2-bromo-5-methoxyanilino)-5-piperidin-4-yimethoxyquinazoline

A mixture of 4-(2-bromo-5-methoxyanilino)-5-[N-(tert-butoxycarbonyl)piperidin-
4-ylmethoxylquinazoline (0.108 g), trifluoroacetic acid (1 ml) and methylene chloride (1 ml)
was stired at ambient temperature for 1.5 hours. The mixture was evaporated and the residue
was triturated under diethyl cther. The resultant solid was isolated and dried under vacuum.
The solid was dissolved in methylene chloride and few drops of a saturated methanolic
ammonia solution was added. The solution was poured onto a chromatography column filled
with silica and cluted with a 97:3 mixture of methyleno chloride and a saturated methanalic
ammonia solution. There was thus obtained the title compound (0.082 g); NMR Spectrum:
(CDCly) 12-1.4 (m, 2H), 1.9 (d, 2H), 2.3 (m, 1H), 2.65 (t, 2H), 3.12 (d, 2H), 3.84 (3, 3H), 4.2

(d, 2H), 6.61 (m, 1H), 6.93 (d, 1H), 7.5 (d, 2H), 7.68 (m, 1H), 8.22 (d, 1H), 8.68 (s, 1H); Mass
Spectrum: M+H* 443 and 445.

Example 1l 4-(2-chloro-5-methoxyaniline)-7-hydroxy-
5-(3-morpholinopropoxy)quinazoline

A mixture of 7-benzyloxy-4-(2-chloro-5-methoxyanilino)-
5<(3-morpholinopropoxy)quinazoline (0.185 g), 10% palladium on charcoal catalyst
(0.018 g), ethano] (2.5 mi), THF (2.5 ml) and DMF (1 ml) waa stirred onder an atmosphere
pressure of hydrogen for 16 hours. The mixture was filtered and the filtrate was evaporated.
The residue was purified by column chromatography on silica using a 9:1 mixture of
methylens chloride and a saturated methanolic ammonis solution as eluent. There was thus
obtained the title compound (0.045 g); NMR Spectium: (DMSOdg) 2.05 (m, 2H), 2.35 (brs,
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4H), 2.45 (t, 2H), 3.55 (t, 4H), 3.8 (s, 3H), 4.42 (t, 2H), 6.7 (d, ZH), 7.45 (d, 1H), 8.3 (s, 1H),
8.45 (s, 1H), 10.05 (s, 1H); Mass Spectrum: M+H" 445.

Example 12 4-(2-chloro-5-methoxyaniline)-5,7-di-(3-morpholinopropoxy)quinazoline

Di-tert-butyl azodicarboxylate (0.035 g) was added dropwise to a stitred mixture of
4-(2-chloro-5-methoxyanilino)-7-hydroxy-S-(3-morpholinopropoxy)quinazoline (0.045 g),
4-(3-hydroxypropyl)morpholine (0.016 g), triphenylphosphine (0.04 g) and methylene chloride
(1 ml). The reaction mixture was stirred st smbient temperature for 10 minutes, The mixture
was evaporated and the residue was purified by column chromatography on silica using a
9:10:1 mixture of methylenc chloride, ethyl acetate and a saturated methanolic ammonia
solution as eluent. The material 8o obtained was triturated under diethyl ether. The resultant
solid was isolated, washed with diethyl ether and dried under vacuum to give the title
compound (0.018 g); NMR Spectrum: (DMSOd; and CFsCOOD) 2.2-2.4 (m, 4H), 3.15 (m,
4H), 3.35 (m, 48), 3.5 (m, 4H), 3.7 (m, 4H), 3.8 (s, 3H), 4.02 (t, 4H), 4.35 (1, 2H), 4.6 (t, 2H),
6.95 (s, 1H), 7.03 (s, 1H), 7.05 (m, 1H), 7.5 (s, 1H), 7.6 (d, 1H), 8.88 (s, 1H); Mass Spectrum:
M+H" 572 and 574.

Example13 4-(2-chloro-5-methoxyanilino)-7-hydroxy-5-(3-pyrrolidin-
1-ylpropoxy)quinazoline -

A mixture of 7-benzyloxy-4-(2-chloro-5-methoxyanilinc)-5-(3-pyrrolidin-
1-ylpropoxy)quinazoline (0.68 g), 10 % palladium on charcoal catalyst (0.16 g), ethanol
(13 ml) and THF (13 ml) was stirred under 5 atmospheres pressure of hydrogen for 16 hours.
The mixture was filtered and the filtrats was evaporated. The residue was triturated under
methanol. The resulamt solid was isolated, washed with diethyl ether and dried under
vacuum. There was thus obtained the title compound (0.405 g); NMR Spectrum: (DMSOde)
1.65 (br 3, 4H), 2.1 (m, 2H), 2.4 (br s, 4H), 2.55 (t, 2H), 3.8 (s, 3H), 4.4 (¢, 2H), 6.7 (m, 2H),
6.75 (m, 1H), 7.48 (d, 1H), 8.3 (d, 1H), 8.4 (s, 1H), 10.05 (s, 1H).

Example 14

Using an analogous procedure to that described in Example 12, the appropriate
7-hydroxy-substituted quinazoline was rescted with the appropriate alcohol to give the
compounds described in Table IIL
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Table III
(R%)q
SN
!
(A" | >

No. & (RN Q (R ).
Note
(1] | 7-(3-morpholinopropoxy) 3-pyrrolidin-1-ylpropyl | 2-chloro-5-methoxy.
[2] | 7-[3(4-methylpiperazin-1- 3-pyrrolidin-1-ylpropy! | 2-chloro-5-methoxy

yl)propoxy]
[3) | 7-(2-methoxyethoxy) 3-pymolidin-1-ylpropy! | 2-chloro-5-methoxy,
[4] | 7-[2~(2-methoxyethoxy)ethoxy] 3-pymrolidin-1-ylpropyl | 2-chloro-5-methoxy,
[5) | 7-isopropoxy 4-piperidinyl 2-bromo-S-methoxy
[6] | 7<(3-methylsulphonyl)propoxy 4-piperidinyl 2-bromo-5-methoxy
[7] | 7{2-pyridylmethoxy) N-(2-pyridylmethyl)- | 2-bromo-5~methoxy

_ piperidin-4-yl

[8] | 7-[3-(4-methylpiperazin-1- 4-tetrahydropyranyl 2-chloro-5-methoxy

yDpropoxy)
[9] | 7-(3-morpholinopropoxy) 4-tetrahydropyranyl 2-chloro-5-methoxy,
[10] | 7-(N-methylpiperidin-4-yloxy) 4-tetrahydropyranyl 2-bromo-5-methoxy
[11] | 7-(2-pyrrolidiri-1-ylethoxy) 4-tetrahydropyranyl | 2-bromo-5-methoxy
[12] | 7<(3-pymrolidin-1-ylpropoxy) 4-tetrahydropyranyl 2-bromo-5-methoxy
[13] { 7-(2-piperidinoethoxy) 4-tetrahydropyranyl 2-bromo-5-methaxy
[14] | 7-[2-(4-methylpiperazin-1- 4-tetrahydropyranyl 2-bromo-5-methoxy

yh)ethoxy]
[15] | 7-[3-(4-methylpiperazin-1- 4-tctrahydropyranyl 2-bromo-5-methoxy

yDpropaxy}
[16] | 7-[2-(2-morpholinomethyl- 4-tetrahydropyranyl 2-bromo-5-methoxy

5-methylimidazol-1-ylethoxy]
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[17] | 7-{2-[2-(N.N-dimethylcarbamoyl)- | 4-tetrahydropyranyl 2-bromo-5-methoxy;
pyrrolidin-1-ylJethaxy}
[18] [ 7-(3-[2-QN.N-dimethylcarbamoyly | 4-tetrahydropyranyl | 2-bromo-5-methoxy]
pyrolidin-1-yl]propoxy}
[19] | 7-[2-(2,5-dimethoxymethyl- 4-tetrahydropyranyl | 2-bromo-5-methox
1 pymplidin-1-yl)ethoxy]
[20] | 7-[2-(4-pyridyloxy)ethoxy] 4-tetrahydropyranyl | 2-bromo-5-methoxy
[21] | 7-(3-morpholinopropoxy) cyclobexyl 2-chloro-5-methoxy
[22] | 7<(2-pymrolidin-1-ylethoxy) cyclopentyl 2,4-dichloro-
5-methoxy
[23] | 7-(3-marpholinopropoxy) isopropyl 2-chloro-S-methoxy
4] [ 7-B-(&-methylpiperazin-1- sopropyl 2-chloro- S-methoxy
yhpropoxy] '
[25] | 7-(2-pyrrolidin-1-ylethoxy) 4-tetrahydropyranyl . | 2,3-methylenedioxy
[26] | 7-(3-pyrrolidin-1-ylpropoxy) 4-tetrehydropyranyl | 2,3-methylenedioxy
[27] | 7<(3-pyridylmethoxy) 4-piperidinyl 2-bromo-5-methoxy|
[28] | 7-(2-pymrolidin-1-ylethoxy) 4-tetrahydropyranyl 2,4-dichloro-
5-methoxy
[29] | 7-G-pymrolidin-1-yipropoxy) 4 etrahydropyrenyl | 2,4-dichloro-
S-methoxy
130} | 7-(2-piperidinoethoxy) 4-tetrahydropyranyl 2.4-dichloro-
5-methoxy
[31] | 7-{2-(4-methylpiperazin-1-ylethoxy] | 4-tetrahydropyranyl | 2,4-dichlaro-
' S-methoxy
[32] | 7-(2-morpholinoethoxy) - 4-tetrahydropyranyl 2,4-dichloro-
S-methoxy
[33] | 7-{2-[2-(N-methylcarbemoyl)- A-tetrahydropyranyl 24-dichloro-
pyuol._idin-l-yl]ethoxy} 5-methoxy
[34] | 7-[2(2-carbamoylpyrrolidin-1- 4-tetrahydropyranyl 24-dichloro-
ylethoxy] S-methoxy
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[35] | 7-[2-(2-morphalinocarbonyl- 4-tetrahydropyranyl 2,4-dichloro-
pyrrolidin-1-yl)ethoxy] 5-methoxy
[36] | 7-{2~[2-(4-methylpiperazin-1- 4-tetahydropyranyl | 2,4-dichloro-
yicarbonyl)pymolidin-1-yljethoxy) 5-methoxy
[37] | 7-{2-[2«(pymolidin-1-ylcarbonyl)- 4-tetrshydropymnyl 2 4-dichloro-
pymrolidin-1-yljethoxy} S-msthoxy
[38] | 7-[2-(2-piperidinocarbonyl- 4-tetrahydropyranyl 2 A-dichloro-
pyrrolidin-1-yl)ethoxy] 5-methaxy
[391 | 7-[2-(2-methylpyrrolidin-1- 4-tetrahydropyranyl 2,4-dichloro-
yhethoxy] S-methoxy
[40] | 7-[2-(2-methoxymethylpymolidin-1- | 4-tetrshydropyranyl 2 ,4-dichloro-
yhethoxy] 5-methoxy
[41] | 7-[2{(4-pyridyloxy)ethoxy] 4-tetrahydropyranyl 2,4-dichloro-
S-masthoxy
[42] | 7«(3-pyridylmsethoxy) 4-tetrahydropyranyl 2 4-dichioro-
S-methoxy
[43] | 7(4-pyridylmethoxy) 4-tetrahydropyranyl 2,4-dichloro-
5-methoxy
{44] | 7-N-methylpiperidin-4-yloxy) 4-tetrahydropyranyl 2,4-dichlaro-
5-methoxy
[45] | 7-{2-[2-(N-methylcarbamoyl)- 4-tetrahydropyranyl 2-bromo-5—methoxy[
pyorolidin-1-yl]ethoxy}
[46] | 7-[2-(2-morpholinocarbonyl- 4-tetrahydropyranyl 2-bromo-5-msthoxy
pyzrolidin-1-yDethoxy] :
[47] | 7-{2-[2<(4-methylpiperazin-1- 4-tetrahydropyranyl 2-bromo-5-methoxy
ylcarbonyl)pyrmrolidin-1-yi]ethoxy}
[48] | 7-{2-[2<(pyrralidin-1-ylcarbonyl)- | 4-tetrahydropyranyl 2-bromo-5-methoxy|
pyrrolidin-1-yljethoxy}
[49] | 7-[2«(2-piperidinocarbonyi- 4-tetrahydropyranyl 2-bromo-5-meth
pyrrolidin-1-yl)ethoxy]
[50] | 7-[2-(2-carbamoylpyrrolidin-1- 4-tetrahydropyranyl 2-bromo-5-methaxy]
yDethaxy] '
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[51] | 7-[2-(2-methylpyrrolidin-1- 4-tetrahydropyranyl 2-bromo-5-methox
yDethoxy]
[52] | 7-[2-(2-methoxymethylpyrrolidin-1- | 4-tetrahydropyranyl 2-bromo-5-methoxy|
yhethoxy]
[53] | 7-(3-pyridylmethoxy) 4-tetrahydropyranyl 2—bmmo-5-methnxy|
(54] | 7-(4-pyridylmethoxy) 4-tetrehydropyranyl | 2-bromo-S-methoxy]
[55] | 7-isopropoxy 4-piperidinyl 6-chloro-
2,3-methylenedioxy
[56] | 7-ethoxy 4-piperidinyl 6-chloro-
. 2,3-methylenedioxy
[57] | T-isobutoxy 4 piperidiny] 6-chloro-
. 2,3-methylenedioxy
[58] | 7-(2-fluoroethoxy) 4-piperidinyl 6-chloro-
2 3-methylenedioxy
[59] | 7-[2-(2,5-dimethoxymethyl- 4-tetrahydropyranyl 2,3-methylenedioxy
pyrrolidin-1-yl)ethoxy]
{601 | 7-[2-(&-pyridyloxy)ethoxy] 4 tetrahydropyranyl | 2,3-methylenedioxy|
(61] | 7-(3-pyridylmethoxy) 4-tetrahydropyranyl | 2,3-methylenedioxy
[62] | 7-(4-pyridylmethoxy) 4-tetrahydropyranyl 2,3-methylenedioxy
[63] | 7-{2-[2<(N-methylcarbamoyl)- 4-tetrahydropyranyl 2,3-methylenedioxy
pyrrolidin-1-ylJethoxy}
[64] | 7-[2-(2-morpholinocarbonyl- 4-tetrahydropyranyl 2,3-methylenedioxy
pymolidin-1-yl)ethoxy]
165] | 7-(2-[2(4-methylpiperazin-1- 4-tetrahydropyranyl | 2,3-methylenedioxy
ylcarbonyl)pyrrolidin-1-yljethoxy}
[66] | 7-{2-[2<(pyrrolidin-1-ylcarbonyl)- | 4-tetrahydropyranyl 2,3-methylenedioxy
pyrrolidin-1-yllethoxy}
{67] | 7-[2-(2-piperidinocarbonyl- 4-tetrahydropyranyl 2,3-methylenedioxy
pyrrolidin-1-yl)ethoxy]
[68] | 7-[2-(2-carbamoylpymrolidin-1- 4-tetrahydropyranyl 2,3-methylenedioxy

yDethoxy]

’,

I

|
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[69] | 7-[2<(2-methylpyrrolidin-1- 4-tetrahydropyranyl 2 3-methylenedioxy|
yDethoxy]
[70] | 7-[2-(2-methoxymethylpyrrolidin-1- | 4-tetrahydropyranyl | 2,3-methylenedioxy
yhethoxy]
[71] | 7-(3-piperazin-1-ylpropoxy) 4-tetrahydropyranyl | 6-chloro-
" | 2,3-methylenedioxy
[72}] | 7-[3<(4-methylpiperazin-1- 4-tetrahydropyranyl 6-chloro-
yhpropoxy] 2,3-methylenedioxy
[73] | 7-12{4-methyipiperazin-1- & tetrahydropyranyl | 6-chioro-
ylethoxy] 2,3-methylenedioxy
[74] | 7<2-piperidinoethaxy) 4-tetrahydropyranyl | 6-chloro-
2,3-methylenedioxy
[75] | 7<2-piperidin-4-ylethoxy) 4-tetrahydropyranyt | 6-chloro-
2,3-methylenedioxy
[76] | 7-[2(4-pyridyloxy)ethaxy] 4-tetrahydropyranyl | 6-chloro-
2,3-methylenedioxy
[77] | 7-IN<(tgrt-butoxycarbonyl)piperidin- | 4-tetrahydropyranyl | 6-chloro-
4-ylmethoxy] 2,3-methylenedioxy
[78] | 7-(3-pyrrolidin-1-ylpropoxy) cyclopentyl 2,3-methylenedioxy
{79] | 7-[3-(4-methylpiperazin-1- cyclopentyl 2,3-methylenedioxy
yDpropoxy]
[80] | 7-[2-(4-methylpiperazin-1- cyclopentyl 2.3-methylenedioxy
yl)ethoxy]
[81] | 7<2-piperidinocthoxy) cyclopentyl 2,3-methylenedioxy
[82] | 7-{2-[2-(4-methylpiperazin-1- cyclopentyl 2,3-methylenedioxy
ylearbonyl)pyrrolidin-1-yijethoxy}
[83] | 7-piperidin—4-yimethoxy) cyclopentyl 2,3-methylenedioxy
[84] | 7-(3-piperazin-1-ylpropoxy) cyclopeatyl 2,3-methylenedioxy
Notes

f1]

The reaction product was treated with a 6M solution of hydrogen chlorids in diethyl

ether (5 ml) at ambient temperature for 30 minutes. The resultant solid was isolated, washed
with isopropanol and with diethyl ether and dried under vacuum to give the product as the
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trihydrochloride salt; NMR Spectrum: (DMSOds and CRRCOOD) 1.8-2.1 (m, 4H), 2.35 (m,
4H), 3.05 (m, 2H), 3.15 (t, 2H), 3.35 (m, 4H), 3.55 (in. 4H), 3.8 (s, 3H), 3.85 (t, 2H), 4.05 (d,
2H), 4.4 (1, 2H), 4.7 (t, 2H), 7.0-7.15 (m, 3H), 7.52 (d, 1H), 7.56 (d, 1H), 8.86 (s, 1H); Mass
Spectrum: M+H" 556 and 558.

[2]  The reaction product was treatsd with a 6M solution of hydrogen chloride in diethyl
ether (5 ml) at ambient temperature for 30 minutes. The resultant solid was isolated, washed
with isopropanol and with diethyl ether and dried under vacuum to give the product as the
trihydrochloride salt; NMR Spectrum: (DMSOds and CFsCOOD) 1.8-2.05 (m, 4H), 2.4 (m,
4H), 2.95 (s, 3H), 3.02 (m, 2H), 3.2-3.65 (m, 12H), 3.8 (t, 2H), 3.85 (s, 3H), 4.4 (t, ZH), 4.7 (t,
2H), 7.02 (a, 1), 7.05 (m, 1H), 7.1 (s, 1H), 7.5 (s, 1H), 7.6 (d, 1H), 7.95 (s, 1H).

[3]  Thereaction product was treated with a 6M solution of hydrogen chloride in diethyl
ether (5 ml) at ambient temperature for 30 minutes. The resultant solid was isolated, washed
with isopropanol and with diethyl ethe;' and dried under vacuum to give the product as the
dihydrochloride salt; NMR Spectrum: (DMSOd; end CF;COOD) 1.85-2.1 (m, 4H), 2.38 (m,
2H), 3.05 (m, 2H), 3.35 (t, 2H), 3.4 (s, 3H), 3.6 (m, 2H), 3.8 (s, 3H), 3.85 (m, 2H), 44 (1, 2K),
4.65 (t, 2H), 7.0 (s, 1H), 7.05 (m, 1H), 7.12 (s, 1H), 7.52 (d, 1H), 7.6 (d, 1H), 8.87 (s, 1H);
Mass Spectrum: M+H" 487 and 489,

[4] The reaction product was treated with a GM solution of hydrogen chloride in diethyl
ether (5 ml) at ambient tempetulme for 30 minutes. The resultant solid was isolated, washed
with isopropanol and with diethyl ether and dried under vacuum to give the product as the
dihydrochloride salt; NMR Spectrum: (DMSOd, and CF;COOD) 1.8-2.05 (m, 4H), 2.35 (m,
2H), 3.0 (m, 2H), 3.25 (8, 3H), 3.35 (t, 2H), 3.5 (t, 2H), 3.55 (m, 2H), 3.65 (t, 2H), 3.8 (s, 3H),
3.85 (m, 2H), 4.35 (m, 2H), 4.65 (t, 2H), 7.0 (s, 1H), 7.05 (m, 1H), 7.12 (s, 1H), 7.45 (s, 1H),
7.57 (d, 1H), 8.85 (s, 1H); Mass Spectrum: M+H" 531 and 533.

[S1 The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in isopropanol to give 4-(2-bromo-
5-methoxyanilino)-7-isopropoxy-5-piperidin-4-yloxyquinazoline dihydrochloride, a partion of
which was converted to the free base using an analogous procedure to that described in
Example 3. The free base gave the following data : NMR Spectrum: (CDCls) 1.45 (d, 6H),
1.8-2.0 (m, 2H), 2.25 (d, 2H), 2.75 (m, 250), 3.2 (m, 26), 3.82 (s, 3H), 4.65 (m, 1H), 4.75 (m,
1H), 6.52 (d, 1H), 6.65 (m, 1H), 6.85 (d, 1H), 7.5 (d, 1H), 7.92 (d, 1H), 8.52 (s, 1H), 9.72 (s,
1H); Mass Spectruy: M+H* 487 and 489,

X
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The 4-(2-bromo-5-methoxyanilino)-7-hydroxy-S-piperidin-4-yloxyquinazaline used as
a starting material is déscribed in Example 20 hereinafter.
[6] The reaction mixture was stirred at ambient temperature for 1 hour whereafter a second
partion of each of di-tert-butyl azodicarboxylate and triphenylphosphine were added and the
reaction mixtare was stirred at ambient temperature for 30 minutes. The reaction product was
dissolved in rhethanol containing potassium carbonate and heated to reflux for 15 minutes.
The mixture was filtered and the filtrate was evaporated to give the required product; NMR,,
Spectrum: (CDCly) 1.85-2.0 (m, 2H), 2.25(d, 2H), 2.42 (m, 2H), 2.8 (m, 2H), 3.0 (s, 3H),
3.21 (m, 2H), 3.3 (m, 2H), 3.82 (s, 3H), 4.25 (m, 2H), 4.65 (x, 1H), 6.55 (d, 1H), 6.62 (m,
1H), 6.82 (d, 1H), 7.5 (d, 1H), 7.9 (d, 1H), 8.52 (s, 1H), 9.75 (s, 1H); Mass Spectrum: '
M+H® 565 and 567.
[71 The reactants were 4—(2-bmmo—5-mcthoxynni]ino)—7—hydmxy—5—pipeﬂdiq—
4-yloxyquinazoline and 2-pyridylmethanc]. The reaction mixture was stirred at ambient
temperature for 1 hour whereafter a second portion of each of di-tert-butyl azodicarboxylate
and triphenylphosphine were added and the reaction mixture was stirred at ambient
temperature for 30 minutes. The reaction product was dissolved in methanal containing
potassium carbonate and heated to reflux for 15 minutes. The mixture was Siltered and the
filtrate was evaporated to give the required product; NMR Spectum: (CDCls) 2.05-2.2 (m,
2H), 2.2-2.3 (m, 2H), 2.35 (m, 2H), 2.92 (d, 2H), 3.68 (s, 3H), 3.82 (s, 3H), 4.6 (m, 1H), 5.32
(s, 2ZH), 6.62 (m, 1H), 6.7 (d, 1H), 6.92 (d, 1H), 7.2 (m, 1H), 7.4 (d, 1H), 7.5 (m, ZH), 7.65 (m, @
1H), 7.75 (m, 1H), 7.88 (d, 1H), 8.52 (s, 1H), 8.55 (m, 2H), 8.65 (d, 1H), 9.72 (s, 1H); Mass
Spectrum: M+H' 627 and 629.
[8] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product, obtained as the free base, gave the following data : NMR Spectrum: (CDCl3) 2.0-2.15
(m, 6H), 2.3 (8, 3H), 2.35-2.7 (m, 10H), 3.6 (t, 2F), 3.85 (s, 3H), 4.0-4.2 (m, 4H), 4.75 (m,
1H), 6.6 (s, 1H), 6.7 (m, 1H); 6.9 (s, 1H), 7.32 (d, 1H), 8.2 (s, 1H), 8.58 (s, 1H), 9.85 (s, 1H);
Magg Spectrup: M+H" 542 and 544,

The 4-(2-chloro-5-methoxyanilino)-7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline,
used as a starting material, is described in Example 21.
{91  The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product, obtained as the free base, gave the following data : NMR Spectrumn: (DMSOds end
CF»CO;D) 1.85-2.0 (s, 2H), 2.18 (d, 2H), 2.2-2.3 (m, 2H), 3.15 (m, 2H), 3.3-3.4 (m, 2H), 3.5
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(d, 2H), 3.7 (t, 2H), 3.8 (s, 3H), 3.95 (m, 2H), 4.05 (d, 2H), 4.3 (¢, 2H), 5.15 (m, 1H), 6.9 (s,
1H), 7.02 (m, 1H), 7.1 (s, 1H), 7.6 (m, 2H), 8.9 (s, 1H); Mass Spectrum: M+H" 529 and 531.
[10] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture
was filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectrum: (CDCls) 1.8-2.0 (m, 2H), 2.0-2.2 (m, 4H), 2.2-2.3 (m, 4H), 2.33 (s, 3H), 2.78
(m, 2H), 3.6 (m, 2H), 3.84 (s, 3H), 4.08 (m, 2H), 4.45 (m, 1H), 4.75 (m, 1H), 6.55 (s, 1H),
6.65 (m, 1H), 6.85 (d, 1H), 7.5 (d, 1H), 7.92 (d, 1H), 8.52 (s, 1H), 9.7 (s, 1H); Mass Spectrum:
M+H" 543 and 545.

The 4-(2-bromo-5-methoxyanilino)-7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline,
used as a starting material, is described in Example 24,
[11] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated w1th 6M hydrogen chloride in diethyl ether to give the dihydrochloride
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture
was filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectrum: (CDCl,) 1.85 (m, 4H), 2.1 (m, 2H), 2.22 (d, 2H), 2.65 (m, 4H), 2.98 (t, 2H),
3.58 (t, 2K), 3.85 (s, 3H), 4.05 (m, 2H), 4.22 (t, 2H), 4.75 (m, 1H), 6.65 (m, 2H), 6.87 (s, 1H),
7.5 (d, 1H), 7.95 (s, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum: M+H' 543 and 545.
[12] Thereaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride
salt, A portion thereof was treated with a saturated methanolic ammonia solution, the mixture
was filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectrum: (CDCls) 1.8 (m, 4H), 2.0-2.2 (m, 4H), 2.22 (d, 2H), 2.45-2.6 (m, 4H), 2.68
(m, 2H), 3.6 (m, 2H), 3.85 (s, 3H), 4.05 (m, 2H), 4.15 (m, 2H), 4.78 (m, 1K), 6.55 (d, 1H),
6.65 (m, 1H), 6.85 (d, 1H), 7.5 (d, 1H), 7.95 (d, 1K), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum:
M+H" 557 and 559.
[13] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture
was filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectrum: (CDCls) 1.63 (br s, 6H), 2.0-2.2 (m, 2H), 2.25 (d, 2H), 2.55 (br s, 4H), 2.85
(t, 2H), 3.6 (m, 2H), 3.84 (s, 3H), 4.05 (m, 2H), 4.25 (m, 2H), 4.75 (m, 1H), 6.62 (m, 2H),
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6.85 (d, 1H), 7.5 (d, 1H), 7.95 (d, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum: M+H' 557
and 559.
[14] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride
salt. A portion thereaf was treated with a satureted methanolic ammonia sohition, the mixture
waa filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectrum: (CDCla) 2.0-2.18 (m, 2H), 2.25 (d, 2H), 2.31 (s, 3H), 2.5 (br s, 4H), 2.65 (br
s, 45D, 2.9 (t, 2H), 3.6 (m: 2H), 3.84 (s, 3H), 4.05 (m, ZH), 4.25 (t, 2H), 4.75 (m, 1H), 6.62 (m,
2H), 6.85 (d, 1H), 7.5 (d, 1H), 7.95 (d, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Masg Spectrum:
M+H" 572 and 574.
[15] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chlaride in diethyl ether to give the dihydrochloride
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture
was filtered and the filtrate evaparated to give the free base which gave the following data
NMR Spectrum: (CDCl;) 2.02-2.2 (m, 4H), 2.25 (d, 2H), 2.29 (s, 3H), 2.35-2.7 (m, 10 H), 3.6
(m, 2H), 3.84 (s, 3H), 4.1 (m, 2H), 4.15 (t, 2H), 4.75 (m, 1H), 6.55 (s, 1H), 6.65 (m, 1H), 6.85
(d. 1H), 7.5 (d, 1H), 7.95 (d, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Maas Spectrum: M+H' 586 and
588.
[16]) The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chlorids in diethyl ether to give the dihydrochloride
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture
was filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectrum: (CDCls) 2.0-2.2 (m, 2H), 2.22 (d, 2H), 2.3 (3, 3H), 2.45 (brs, 4H), 3.6 (¢,
2X), 3.65 (br s, 6H), 3.85 (s, 3H), 4.05 (m, 2H), 4.42 (m, 2H), 4.45 (m, 2H), 4.75 (m, 1H),
6.48 (a, 1H), 6.65 (w, 1H), 6.7 (s, 1H), 6.82 (d, 1H), 7.5 (d, 1H), 7.92 (d, 1H), 8.55 (s, 1H),
9.68 (s, 1H); Masy Spectrum: M+H" 653 and 655.

The 1-(2-hydroxyethyi)-5-methyl-2-morpholinomethylimidazole used as a starting
material was prepared as follows :-

A mixture of 4-methyl-1-tritylimidazole (J, Heterocyclic Chem,, 1982, 19, 253;
32.5 g), methyl bromoacetate (11.4 ml) and acetone (S00 ml) was heated to refiux for 2 hours.
The solvent was removed by evaporation and the residus was dissolved in methanol (100 ml)
and heated to reflux for 45 minutes. The mixture was cvaporated and the residue was
triturated under diethyl ether. The resultant precipitate was isolated and stirred at ambient
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temperature for 1 bour in a mixture of diethyl ether (200 ml) and a saturated methanolic
ammonia solution (20 ml). The mixture was filtered and the filtrate was evaporated. The
residue was purified by column chromatography on silica using a 49:1 mixture of methylene
chloride and methenol as eluent. There was thus obtained methyl 2-(5-methylimidazal-
1-yl)acetate (6 g); NMR Spectrum: (CDCl5) 2.16 (s, 3H), 3.78 (s, 3H), 4.61 (s, 3H), 6.8 (s,
1H), 7.42 (s, 1H). '

A solution of a portion (1.7 g) of the material so obtained in diethyl ether (20 ml) was
added dropwise to a stirred suspension of lithium aluminium hydride (0.76 g) in diethyl ether
(70 ml) which was cooled to 0°C. The resultant mixture was stirred at ambient temperature
for 1 hour. The mixture was cooled to 0°C and a 6N aqueous sodium hydroxide solution
(0.8 ml) and water (2.4 ml) were added dropwise in turn. The mixture was stirred at ambijent
temperature for 30 minutes and then evaporated. The residue was dissolved in methylene
chloride, dried over magnesium sulphate and evaporated to give 1-(2-hydroxyethyl)-
S-methylimidazole (1.1 g); NMR Spectrum: (CDCls) 2.17 (s, 3H), 3.81 (t, 2H), 3.92 (t, 2H),
6.6 (s, 1H), 7.24 (s, 1H).

Tet-butyldimethylsilyl chloride (9.05 g) was added to a stirred mixture of
1-(2-hydroxyethyl)-5-methylimidazole (6.4 g), imidazole (7.5 g) and methylene chlaride _
(30 ml) which was cooled to 0°C. The reaction mixture was stirred at ambient temparature for
4 hours. The mixture was poured into water. The organic layer was washed with brine, dred
over magnesium sulphate and evaporated to give 14(2-tert-butyldimethylsilyloxyethyl)-
S-methylimidazole (11.7 g); NMR Spectrugp: (CDCly) -0.04 (s, 6H), 0.85 (s, 6H), 2.2 (s, 3H),.
3.8 (m, 2H), 3.94 (m, 2H), 6.75 (s, 1H), 7.43 (s, 1H).

The material so obtained was dissolved in THE (400 ml) and the solution was cooléd at
-60°C. n-Butyllithinm (2.5M in hexane, 40 ml) was added dropwise and the mixture was
gtirred at -50°C for 1 hour. The mixture was cooled to -60°C and DMF (12.5 ml) was added
dropwise. The resultant mixture was allowed to warm to ambient terperature and was stirred
for 2 hours. Diethyl ether (500 ml) was added and the reaction mixture was poured into a
saturated aqueons ammonium chloride solution. The organic layer was separated, washed
with brine, dried over magnesium sulphats and evaporated. The materia] 50 obtained was
purified by column chromatography on silica using increasingly polar mixtures of methylene
chlaride end a saturated methanolic ammonia solution as eluent. There was thus obtained
1-(2-{egt-butyldimethylsilyloxyethyl)-2-formyl-S-methylimidazole (11 g); NMR Spectrum:
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(CDCls) -0.1 (8, 6H), 0.79 (s, 9H), 2.32 (g, 3H), 3.91 (t, 2H), 4.4 (1, 2H), 7.07 (s, 1H), 9.71 (s,
1H).

A portion (0.79 g) of the materia] 8o obtained was dissolved in methylene chloride
(24 ml) and marpholine (0.263 ml) and acetic acid (0.175 ml) were added. Sodium
borohydride triacetate (0.8 g) was added portionwise and the mixture was stirred at ambient
temperature for 16 hours. The mixture was evaporated and the residue was purified by
calumn chromatography on silica using a 49:1 mixture of methylene chioride and a saturated
methanolic ammonia solution as eluant. There was thus obtained
1-(2-tert-butyldimethylsilyloxyethyl)-5-methyl-2-morpholinomethylimidazole (0.5 g); NMR_
Spectrum: (CDCls) 0 (s, 6H), 0.82 (s, 9H), 2.25 (s, 3H), 2.45 (m, 4H), 3.6 (s, 2H), 3.68 (m,
41), 3.85 (1, 2H), 4.1 (t, 2H), 6.7 (s, 1H).

A mixture of the material so obtained, 12N aqueous hydrochloric acid (0.26 mi) and
methanol (10 ml) was stirred at ambient temperature for 5 hours. The mixture was evaporated
and the residue was tritumated under pentane. The resultant solid was isolated and dried under
vacuum. The solid was sticred at ambient temperature for 1 hour in a mixture of methylenc
chloride and a saturated methanclic ammonia solution. The mixtore was filtered and the
filtrate was cvaporated. The residue was purified by column chromatography on silica using &
19:1 mixture of methylene chloride and a saturated methanolic ammonia solution as eluent.
There was thus obtained 1-(2-hydroxyethyl)-5-methyl-2-morpholinomethylimidazole (0.25 g);
NMR Spectrump: (CDCla) 2.2 (s, 3H), 2.6 (br 8, 4H), 3.58 (8, 2H), 3.7 (m, 4H), 3.85 (t, 2H),
4.1 (t, 2H), 6.5-6.9 (br s, 1H), 6.65 (s, 1H).

[17]1 The reaction mixture was stirred at ambient temperatire for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture
was filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectum: (CDCls) 1.75-2.3 (m, 8H), 2.5 (m, 1H), 2.8-2.9 (m, 1H), 2.9 (s, 3H), 3.1 (s,
3H), 3.18 (m, 1H), 3.35 (m, 1H), 3.48 (m, 1H), 3.58 (m, 2H), 3.82 (s, 3H), 4.05 (m, 2H), 4.2
(m, 2H), 4.72 (m, 1H), 6.6 (m, 2H), 6.8 (s, 1H), 7.5 (d, 1H), 792 (d, 1H), 8.5 (s, 1H), 9.68 (s,
1H); Mass Spectium: M+H" 614 and 616.

The (28)-1-(2-hydroxyethyl}-N.N-dimethylpyrmrolidine-2-cartboxamide used as a
starting material was propared aa follows :-

A mixture of 1-(tert-butoxycarbonyl)-L-proline (10.75 g), 1-(3-dimethylaminopropyl)-
3-ethylearbodiimide hydrochloride (10.6 g), dimethylamine hydrochlaride (5.33 g),




' .wo 0194341 %rcrlcnomuu Q‘O
-135. .

10

15

30

4-dimethylaminopyridine (6.1 g) and methylene chloride (200 ml) was stirred at ambient
temperature for 4 hours. The mixture was poured into water. The organic layer was
separated, washed in tirn with a 1N agqueous potassium hydrogen sulphate solution, with a
5% aqueaus sodium bicarbonate solution and brine, dried over magneuum sulphate and
evaporated to give 1-(tert-butoxycarbonyl)-N.N-dimethyl-L-prolinamide (11.2 g); NMR_
Spectium: (CDCl;) 1.4 and 1.5 (2 s, 9H), 1.8-1.9 (m, 2H), ,1.95-2.2 (m, 2H), 3.0 and 3.1 (2 4,
6H), 3.35-3.6 (m, 2H), 4.55 and 4.7 (2 m, 1H).

A mixture of a portion (0.24 g) of the material so obtained and trifluoroacetic acid
(3 mi) was stirred at ambient temperature for 2 hours. The mixture was evaporated and the
regidue was triturated under diethyl ether. A slight excess of a 2M solution of hydrogen
chloride in diethyl ether was added and the precipitate was isolated and dried under vacoum to
give N.N-dimethyl-L-prolinamide hydrochloride salt (0.25 g); NMR Spectrum: (DMSOdg and
CF;C02D) 1.7-2.0 (m, 3H), 2.3-2.5 (m, 1H), 2.95 (8, 3H), 3.05 (s, 3H), 3.1-3.4 (m, 2H), 4.6
(m, 1H).

A mixture of N.N-dimethyl-L-prolinamide hydrochloride salt (6.3 g), 2-bromoethancl
(3.8 ml), potassium carbonate (14 g) and acetonittile (70 ml) was stirred and heated to reflux
far 16 hours. The mixture was filtered and the filtrate was evaporated. The residue was
purified by column chromatography on silica nsing a 24:1 mixture of methylene chloride and a
saturated methanolic ammonia solution as eluent. There was thus obtained
(25)-1-(2-hydroxyethyl)-N.N-dimethylpyrrolidine-2-carboxamide (3.4 g); NMR Spectrurg:
(CDCly) 1.6 (m, 1H), 1.6-2.0 (m, 4H), 2.1-2.3 (m, 2H), 2.4 (m, 1H), 2.9 (m, 1H), 3.0 (s, 3H),
3.05 (s, 3H), 3.25-3.4 (m, 2H), 3.75 (m, 1H), 3.9 (m, 1H), 5.1 (br s, 1H); Mass Spectrum:
M+H" 187.
[18] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride
selt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture
was filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectrum: (CDCla) 1.7-2.5 (m, 12H), 2.95 (8, 3H), 3.1 (s, 3H), 2.8-3.0 (m, 1H), 3.2-34
(m, 2H), 3.58 (t, 2H), 3.82 (s, 3H), 4.05 (m, 2H), 4.1 (t, 2H), 4.75 (m, 1H), 6.55 (d, 1K), 6.6
{m, 1H), 6.8 (d, 1H), 7.48 (d, 1H), 7.92 (4, 1H), 8.5 (s, 1H), 9.65 (s, 1H); Mass Spectrum:
M-+H' 628 and 630.



10

15

30

WO 0154341 PCT/GB01/02424
- 13‘ -

The (2S)-1-(3-hydroxypropyl)-N,N-dimethylpyrrolidine-2-cartboxamide used as a
starting material was prepared as follows using an analogous procedure to that deacribed in
International Patent Application WO 98/13354 (Example 76 thereof):-

Using an analogous procedure to that described in the last paragraph of the partion of
Note [17] unmedmtnly above that is concemed with the preparation of starting materials,
3-bromopropanol was reacted with N.N-dimethyl-L-prolinamide hydrochloride salt.

[19] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride

salt. A portion thercof was treated with a saturated methenolic ammonia solution, the mixture .

was filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectrum: (CDCla) 1.6-1.8 (m, 2H), 1.9-2.0 (m, 2H), 2,05-2.15 (m, 2H), 2.25 (d, 2H),
3.21 (m, 2H), 3.25-3.5 (m, 6H), 3.33 (s, 3H), 3.34 (8, 3H), 3.58 (m, 2H), 3.84 (s, 3H), 4.05 (m,
2H), 4.25 (m, 2H), 4.75 (m, 1H), 6.6 (d, 1H), 6.65 (m, 1), 6.9 (d, 1H), 7.5 (d, 1K), 7.95 (d,
1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum: M+H" 631 and 633.

The (2R,5R)-1-(2-hydroxyethyl)-2,5-dimethoxymethylpyrrolidine used as a starting
material was prepared as follows :-

A mixture of (2R,5R)-2,5-dimethoxymethylpyrrolidine (0.25 g), 2-bromoethanol
(1.1 ml), potessium carbonate (2.8 g) and acetonitrile (10 ml) was stired and heated to reflux
for 18 hours. The mixture was filtered and the filtrate was poured on a column of silica and
cluted by a 49:1 mixture of methylene chloride and a saturated methanolic ammonia solution.
There was thus obtained (2R,5R)-1-(2-hydroxyethyl)-2,5-dimethoxymethylpyrrolidine
(023 g); Mass Spectrum: M'H" 204.
[20] 4-(2-Hydroxyethoxy)pyridine (J, Chem, Soc, Perkin II, 1987, 1867) was used s a
starting material. The product gave the following data : NMR Spectrumy: (DMSOdg) 1.65-1.9
(m, 2H), 2.25 (d, 2H), 3.55 (m, 2H), 3.78 (s, 3H), 3.9 (m, 2H), 4.4-4.55 (m, 4H), 5.1 (m, 1H),
6.78 (m, 1H), 6.85 (d, 1H), 7.0 (d, 1H), 7.05 (d, 2H), 7.6 (d, 1K), 7.84 (d, 1H), 8.4 (d, 2H),
8.45 (s, 1H), 9.69 (s, 1H); Mass Spectrury: M+H" 567 and 569.
[21] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product, obtained as the free base, gave the following data : NMR Spectrumy: (DMSOdg and
CF;CO,D) 1.2-1.35 (m, 1H), 1.4-1.5 (m, 2H), 1.6 (m, 1H), 1.7-1.8 (m, 4H), 2.1-2.15 (m, 2H),
2.2-2.3 (m, 2H), 3.1-3.2 (t, ZH), 3.35 (t, 28, 3.55 (d, 2H), 3.7 (t, 2H), 3.8 (s, 3H), 4.05 (d,
2H), 4.3 (t, 2H), 4.92 (m, 1H), 6.9 (s, 1H), 7.02 (d, 1H), 7.05 (s, 1H), 7.58 (d, 1H), 7.58 (s,
1H), 7.9 (s, 1H); Mass Spectrum: M+H" 527 and 525.
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The 4-(2-chloro-5-methoxyanilino)-5-cyclohexyloxy-7-hydroxyquinazoline used az a
starting matesial was prepared as follows :-

Using an analogous procedure to that described in Example 1, 7-benzyloxy-
4-(2-chloro-5-methoxyenilino)-5-hydroxyquinazoline (0.53 g) was reacted with cyclohexanol
to give 7-benzyloxy-4-(2-chloro-5-methoxyanilino)-5-cyclohexyloxyquinazoline (0.25 g);
NMR Spectrum: (DMSOds and CF;CO;D) 1.3-1.4 (m, 1H), 1.4-1.55 (m, 2H), 1.55-1.65 (m,
1H), 1.7-1.85 (m, 4H), 2.15 (m, 2H), 3.82 (s, 3H), 4.95 (m, 1H), 5.4 (s, 2H), 7.0 (d, 1H), 7.05
(m, 1H), 7.2 (s, 1H), 7.4-7.65 (m, 7H), 8.9 (s, 1H); Mass Spectrum : M+H" 490 and 492,

Using an analogous procedure to that described in Example 20, 7-benzyloxy-
4-(2-chloro-5-methoxyanilino)-5-cyclohexyloxyquinazoline was reacted with triflucroacetic
acid to give 4-(2-chloro-5-methoxyanilino)-5-cyclohexyloxy-7-hydroxyquinazoline; NMR_
Spectrum: (DMSOds and CFyCO,D) 1.2-135 (m, 1H), 1.4-1.55 (m, 2H), 1.55-1.65 (m, 1H),
1.7-1.85 (m, 4H), 2.15 (m, 2H), 3.82 (s, 3H), 4.85 (m, 1H), 6.8 (8, LH), 7.0 (s, 1H), 7.05 (m,
1H), 7.55 (d, 1H), 7.6 (d, 1H), 8.82 (s, 1H); Mass Spectrum: M+H" 400 and 402.

[22] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product, obtained as the free base, gave the following data : NMR Spectrum: (CDCl,) 1.65-
1.75 (m, 2H), 1.75-1.8 (m, 2H), 1.8-1.9 (m, 4H), 2.05-2.18 (m, 4H), 2.65 (m, 4H), 2.98 (m,
2H), 3.95 (s, 3H), 4.22 (m, 2H), 5.02 (m, 1H), 6.62 (d, 1H), 6.85 (d, 1H), 7.4 (s, 1H), 8.38 (s,
1H), 8.55 (s, 1H), 9.8 (s, 1H); Mass Spectrum: M+H"* 517 and 519.

The 5-cyclopentyloxy-4-(2,4-dichloro-5-methoxyanilino)-7-hydroxyquinazoline used
as a starting material was prepared as follows :-

Di-'ﬂ-butyl azodicarboxylate (1.1 g) was added portionwise to a stirred mixture
5-hydroxy-7-methoxy-3,4-dihydroguinazolin-4-one (] g), cyclopentanol (0.385 ml),
triphenylphosphine (1.28 g) and methylene chloride (16 ml) which was maintained at ambient
temperature using a water bath. The mixture was stirred at ambient temperature for 1 hour. A
6M solution of hydrogen chlorde in diethyl ether (4 ml) was added and the mixture was
stirred at ambient temperature for 10 minutes. The resultant precipitate was isolated, washed
with methylene chloride and with ethyl acetate and dried under vacuum. The product so
obtained was stirred in methano] (16 ml) containing sodium hydroxide (0.28 g) at ambient
temperature for 1 hour. The mixture was evaporated and the solid was triturated under water
(20 ml) containing acetic acid (1 ml). The resultant precipitate was isolated, washed in tum
with water, ethyl acetate and diethyl ether. There was thus obtained 5-cyclopentyloxy-
‘7-methoxy-3,4-dihydroquinazoline-4-one (0.52 g); NMR Spectrum: (CDCl3) 1.55 (br s, 2H),
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1.75 (m, 4H), 1.9 (m, 2H), 3.85 (s, 3H), 4.9 (br s, 1H), 6.5 (s, 1H), 6.62 (s, 1H), 7.9 (s, 1H),
11.62 (br s, 1H); Mass Spectrum: M+H* 261.5.

The material £0 obteined was mixed with potassium carbonate (0.414 g) and
N-methylpyrrolidin-2-one (10 ml) and thiophenol (0.306 ml) was added. The resultant
mixture was stirred and heated to 175°C for 30 minutes. The mixture was eveparated and the
residue was poured into water (20 ml) containing acetic acid (1 ml). The resultant precipitate
was isolated, washad with ethyl acetate and dried under vacuum to give 5-cyclopentyloxy-
7-hydroxy-3,4-dihydroquinazolin-4-one (0.4 g); NMR Spectrum: (DMSOds) 1.6 (m, 2H), 1.8
(m, 4H), 1.9 (m, 2H), 4.8 (bl:l, 1H), 6.38 (s, 1H), 6.5 (s, 1H), 7.8 (s, 1H), 10.35 (s, 1H), 11.5
(br s, 1H); Mass Spectrum: M+H' 247.5.

A mixture of 5-cyclopentyloxy-7-hydroxy-3,4-dihydroquinazolin-4-one (13 g), acetic
anhydride (25 ml) and pyridine (21 ml) was stirred and heated to 100°C for 1 hour. The
mixture was evaporated and the residue was dissolved in a mixture of water (70 ml) and
methanol (70 ml) and stirred at 15°C for 30 minutes. The methanol was evaporated and the
resultant precipitate was isolated, washed with water and dried under vacuum to give
7-acstoxy-5-cyclopentyloxy-3,4-dihydroquinazolin-4-one (12.2 g); NMR Spectrom:
(DMSOds) 1.6 (br s, 2H), 1.8 (m, 4H), 1.92 (m, 2H), 2.3 (s, 3H), 4.9 (m, 1H), 6.8 (s, 1H), 6.9
(s, 1H), 7.95 (s, IH), 11.9 (br 5, 1H); Mass Spectrum : M+H" 289.6.

Using an analogous procedure to that described in the 1ast paragraph of Note [9] in
Example 15, 7-acetoxy-5-cyclopentyloxy-3,4-dihydroquinazolin-4-one (5 g) was reacted with
carbon tetrachloride and triphenylphosphine to give 7-ecetoxy-4-chloro-
5-cyclopentyloxyquinazotine (5.3 g); NMR Spectrum: (CDCls) 1.65-1.8 (ma, ZH), 1.8-2.05 (m,
4H), 2.1 (m, 2H), 2.4 (s, 3H), 4.95 (m, 1H), 6.78 (4, 1K), 7.35 (d, 1H), 8.9 (s, 1H); Mass_
Spectrum: M+H" 307 and 309.

A mixture of a portion (1 g) of the material so obtained, 2,4-dichloro-5-methoxyaniline
hydrochloride (0.82 g), triethylamine (0.408 ml) and isopropanal (6 ml) was stirred and heated
to 80°C for 1.5 hours. The precipitate was isolated, washed in turn with isopropanol, ethyl
acetate and dicthy] ether and dried under vacuum to give 7-acetoxy-5-cyclopentyloxy-
4-(2,4-dichloro-5-mathoxyanilino)quinazoline (1.2 g); NMR Spectruym: (DMSOds) 1.6-1.8 (m,
4H), 1.95-2.2 (m, 4H), 2.4 (s, 3H), 3.9 (8, 3H), 5.25 (brs, 1H), 7.3 (s, 2H), 7.82 (s, 1H), 7.9 (a,
1H), 8.82 (s, 1H), 10.32 (8, 1H); Maas Spectrupy: M+H" 462 and 464.

A mixture of the material so obtained and a samrated methanolic ammania solution
(20 ml) was stirred at ambient temperature for 4 hours. The mixture was evaporated and the
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residue was triturated under water. The resultant solid was isolated and dried under vecuum to
give 5-cyclopentyloxy-4-(2,4-dichloro-5-methoxyanilino)-7-hydroxyquinazoline (1 g); NMR.
Spectrum: (DMSOdg) 1.6-1.8 (m, 4H), 1.95 (m, 2H), 2.0-2.15 (m, 2H), 3.9 (s, 3H), 5.15 (m,
1H), 6.7 (s, 2H), 7.7 (s, 1H), 8.3 (s, 1H), 8.4 (s, 1H), 9.7 (s, 1H), 10.5-10.7 (br s, 1H); Mass_

5 Spectrum: M+H' 420 and 422, .

_[23] The free base product gave the following data : NMR Spectrum: (ODMSOds and
CF5CO,D) 1.5 (d, 6H), 2.2-2.3 (m, 2H), 3.15 (¢, 2H), 3.3-3.4 (m, 2H), 3.52 (4, 2H), 3.7 (m,
2H), 3.8 (s, 3H), 4.02 (d, 2H), 4.3 (t, 2H), 5.1-5.2 (m, 1H), 6.9 (s, 1H), 7.0 (m, 2H), 7.55 (d,
1H), 7.65 (s, 1H), 8.9 (s, LH); Mass Spectrum: M-+H" 487 and 489.

" 10 [24] The free base product gave the following data : NMR Spectrum: (DMSOdg) 1.5 (d,
6H), 1.95 (m, 2H), 2.18 (s, 3H), 2.2-2.6 (m, 10H), 3.8 (3, 3H), 4.2 {t, 2H), 5.1 (m, 1H), 6.75-
6.85 (m, 3H), 7.48 (d, 1H), 8.2 (s, 1H), 8.5 (s, 1H), 10.0 (s, 1H); Mass Spectrum: M+H" 500
and 502.

[25] The reaction mixture was stirred at ambient temperature for 2 hours. The free base

15 product gave the following data : NMR Spectrum: (DMSOdg) 1.7 (br s, 4H), 1.8-1.95 (m, 2H),
2.15 (d, 2H), 2.55 (br 8, 4H), 2.85 (m, 2H), 3.55 (m, 2H), 3.95 (m, 2H), 4.22 (m, 2H), 5.05 (m,
1H), 6.15 (s, 2H), 6.75 (d, 1H), 6.85 (d, 1H), 6.9-7.0 (m, 2H), 8.1 (d, 1H), 8.5 (s, 1H), 9.85 (s,
1H); Mess Spectrum: M+H" 479.

The 4-(2,3-methylenedioxyanilino)-7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline

20 used as a starting material was prepared as follows :-

A mixture of 7-acetoxy-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one
(3.04 g), diisopropylethylamine (4.34 ml), phosphotyl chloride (1.02 ml) and
1,2-dichloroethane (60 ml) was stirred and heated to 80°C for 2 hours. The mixture was
evaporated to give 7-acetoxy-4-chlaro-5-tetrahydropyran-4-yloxyquinazoline which was used

25 without further purification. '

A mixture of the material so obteined, 2,3-methylenedioxyeaniline (1.5 g) and
isopropancl (20mi) was stirred and heated to 80°C far 1 hour. The mixture was cooled to
ambient temperature and the resultant solid was isolated, washed in turn with isopropanol and
diethyl ether and dried under vacuum. There was thus obtained 7-acetoxy-

30 4-(2,3-methylenedioxyanilino)-5-tetrahydropyran-4-yloxyquinazoline hydrochloride (3.6 g);
NMR Spectrum: (DMSOdg) 1.9-2.05 (m, ZH), 2.1-2.25 (m, 2H), 2.4 (s, 3B), 3.55 (m, 2H),
3.98 (m, 2H), 5.1 (m, 1H), 6.2 (s, 2H), 6.95-7.05 (m, 2H), 7.32 (s, 1H), 7.5 (s, 1R), 7.62 (m,
1H), 9.0 (s, 1H); Mass Spectrum: M+H" 424.
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Using an analogous procedure to that described in the Last paragraph of
Note [22] immediately above, 7-acetoxy-4-(2,3-methylenedioxyanilino)-
S-tetrahydropyran-4-yloxyquinazoline was reacted with 2 saturated methanolic ammonia
solution to give 4-(2,3-methylenedioxyenilino)-7-hydraxy-5-tetrahydropyran-
4-yloxyquinazoline; NMR Spectrym: (DMSOdg) 1.8-1.95 (m, 2H), 2.1-2.2 (m, 2H), 3.52 (m,
2H) , 3.8 (8, 3H), 3.9 (m, 2H), 4.95 (m, 1H), 6.7 (s, 1F), 6.75 (d, 1H), 6.85 (s, 1H), 7.6 (d,
1H), 7.88 (s, 1H), 8.4 (s, 1H), 9.65 (s, 1H), 10.6 (br s, 1H); Mags Spectrum: M+H" 382.

[26] The reaction mixture was stirred at ambient temperature for 2 hours. The free base
product gave the following data ; NMR Spectrym: (DMSQde) 1.7 (br 8, 4H), 1.75-1.9 (m, 2H),
1.9-2.0 (m, 2H), 2.15 (d, 2H), 2.5 (br s, 4H), 2.6 (m, 2H), 3.55 (m, 2H), 3.9 (m, 2H), 4.18 (m,
2H), 5.0 (m, 1H), 6.1 (s, 2H), 6.72 (d, 1H), 6.8 (s, 1H), 6.9 (m, 2H), 8.08 (d, 1H), 8.5 (s, 1H),
8.82 (s, 1H); Mags Spectrum: M+H" 493,

[27] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in isopropanol to give 4-(2-bromo-
S-methoxyanilino)-5-piperidin-4-yloxy-7-(3-pyridylmethoxy)quinazoline dihydrochloride, &
portion of which was converted to the free base using an analogous procedure to that
described in Example 3. The free base gave the following data : NMR, Spectrum: (CDCls)
1.85-2.0 (m, 2H), 2.25 (d, 2H), 2.78 (m, 2H), 3.2 (m, 2H), 3.85 (s, 3H), 4.65 (m, 1H), 5.2 (s,
2H), 6.62 (s, 1H), 6.65 (m, 1H), 6.92 (d, 1H), 7.38 (m, 1H), 7.5 (d, 1H), 7.82 (d, 1H), 7.92 (d,
1H), 8.55 (s, 1H), 8.65 {d, 1H), 8.75 (s, 1H), 9.72 (s, 1H); Mass Spectium: M+H* 536and
538.

[28] The reaction mixture was stirred at amhient temperature for 2 hours. The reaction
product gave the following data : NMR Spectrum: (CDCls) 1.8-1.9 (m, 4H), 1.95-2.1 {m, 2H),
2.12 (d, 2H), 2.68 (b 8, 4H), 3.0 (t, 2H), 3.58 (t, 2H), 3.98 (s, 3H), 4.08 (m, 2H), 4.25 (t, 2H),
4.72 (m, 1H), 6.8 (d, 1H), 6.9 (d, 1K), 7.42 (s, 1H), 8.4 (s, 1H), 8.6 (s, 1H), 9.9 (s, 1H); Masg_
Spectrum: M+H' 533 and 535.

The 4-(2,4-dichloro-5-methoxyanilino)-7-hydroxy-5-tetrahydropyran-
4-yloxyquinazoline used as a starting materia] was preparsd as follows :-

A mixture of 7-acetoxy-4-chloro-5-tetrahydropyran-4-yloxyquinazoline (prepared from
7-acetoxy-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one (3.04 g) and phosphoryl
chlaride), 2,4-dichloro-5-mathoxyaniline (2.1 g) and isopropanol (20ml) was stirred and
heated to 80°C for 1 hour. The mixture was cooled to ambient tsmperature and the resultant
solid was isolated, washed in tum with isopropanol and diethyl ether and dried under vacuum,
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There was thus obtained 7-acetoxy-4-(2,4-dichloro-5-methoxyanilino)-5-tetrahydropyran-
4-yloxyquinazoline hydrochloride (3.5 g); NMR Spectrum: (DMSOds and CF,COzD) 1.9-2.1
(m, 2H), 2.15 (d, 2H), 2.4 (s, 3H), 3.52 (t, 2H), 3.9 (s, 3H), 3.95 (m, 2H), 5.1 (m, 1H), 74 (d,
1H), 7.55 (d, 1H), 7.78 (s, 1K), 7.95 (s, 1H), 8.95 (s, 1H); Mass Spectrum: M+H* 478 and
480. | _

Using an analogous procedure to that described in the last paragraph of
Note [22] immediately above, 7-acetoxy4-(2,4-dichloro-5-methoxyaniling)
5-tetrahydropyran-4-yloxyquinazoline was reacted with a saturated methanolic ammonia
solution to give 4-(2,4-dichloro-5-methoxyanilino)-7-hydroxy-5-tetrahydropyren-
4-yloxyquinazoline; NMR Spectrum: (DMSOds) 1.75-1.9 (m, 2H), 2.18 (d, 2H), 3.52 (t, 2H),
3.9 (s, 3H), 3.95 (m, 2H), 4.95 (m, 1H), 6.7 (d, 1H), 6.82 (d, 1H), 7.7 (s, 1H), 8.35 (s, 1H),
8.42 (s, 1H), 9.85 (s, 1H), 10.5-10.7 (br s, 1H); Mass Spectrumy: M+H"* 436 and 438.
[29] The reaction mixture was stirred at ambient temperatare for 2 hours. The reaction
product gave the following data : NMR Spectrum: (CDCly) 1.85 (br s, 4H), 2.0-2.15 (m, 4H),
2.25 (d, 2H), 2.6 (br s, 4H), 2.68 (t, 2H), 3.6 (t, 2H), 3.96 (s, 3H), 4.08 (mj, ZH), 4.18 (t, 2H),
4.75 (m, 1H), 6.6 (d, 1H), 6.88 (d, 1H), 7.45 (s, 1H), 8.4 (s, 1H), 8.6 (s, 1H), Mags Spectrum:
M+H' 547 and 549.
[30] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product gave the following data : NMR Spectrum: (CDCls) 1.4-1.5 (m, 2H), 1.5-1.75 (m, 6H),
2.0-2.1 (m,IZI-I). 2.25 (d, 2H), 2.52 (br 5, 4H), 2.85 (t, 2H), 3.58 (m, 2H), 3.96 (s, 3H), 4.08
(m, ZH), 4.25 (t, 2H), 4.75 (m, 1H), 6.65 (d, 1H), 6.68 (d, 1H), 7.25 (s, 1H), 8.4 (s, 1H), 8.58
(s, 1H), 9.85 (s, 1H); Mass Spectrum: M+H" 547 and 549.
[31] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product gave the following data : NMR Spectrum: (CDCl;) 1.98-2.12 (m, 4H), 2.22 (d, 2H),
2.32 (s, 3H), 2.5 (br 8, 2H), 2.65 (br s, 2H), 2.9 (1, 2H), 3.6 (m, 2H), 3.96 (s, 3H), 4.08 (m,
2H), 4.25 (t, 2H), 4.75 (m, 1H), 6.61 (d, 1H), 6.86 (d, 1H), 7.42 (s, 1H), 8.4 (s, 1H), 8.6 (5,
1H), 9.85 (d, 1H); Mass Spectrum: M+H" 562 and 564.
[32] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product gave the following data : NMR Spectrum: (CDCl3) 2.0-2.1 (m, 2H), 2.22 (d, 2H), 2.6
(m, 4HD), 2.9 (t, 2H), 3.6 (xm, 2H), 3.8 (m, 4H), 3.98 (s, 3H), 4.08 (m, 21), 425 (¢, 28), 4.75
(m, 1H), 6.62 (d, 1H), 6.88 (d, 1H), 7.42 (s, 1H), 8.4 (s, 1H), 8.6 (s, 1H), 9.9 (s, 1H); Mass
Spectrumg: M+H' 549 and 551.
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{331 The reaction mixture wes stirred at ambieat temperature for 3 hours. The resction
product gave the following data : Mass Spectnyg: M+H" 590 and 592.

The (2S)-1-(2-hydroxyethyl)-N-methylprolinamide used as a starting material waas
abtained as follows :-

A mixture of 1-(tegt-butaxycarbonyl)-L-proline (5.4 g), 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide (5.3 g), methylamine hydrochloride (2.2 g), 4-dimethylaminopyridine
(3 ) and methylens chloride (S0 ml) was stizred at ambient teriperature for 16 hours. The
resultant mixture was poured in water and the organic layer was separated, washed in turn
with a 1M aqueous potassium hydrogen sulphate solution, a saturated aqueous sodium
bicarbonate solution and brine, dried over magnesium sulphate and evaporated. There was
thus obtained 1-(tert-butoxycarbonyl)-N-methyl-L-prolinamide (5.6 g); Mass Specton:
M+H" 229,

A mixture of a portion (4.4 g) of the material so obtained and trifluoroacetic acid
{10 ml) was atirred at ambient temperature for 2 hours, The mixmre was evaporated and the
residue was triturated under diethy] ether. The resultant solid was isclated, washed with
diethyl ether and dried under vacuum. There was thus obtained to give N-methyl-
L-prolinamide trifluoroacetic acid salt (3.7 g); NMR Spectrum: (DMSOds and CF3CO,D)
1.85-2.05 (m, 3H), 2.2-2.3 (m, 1H), 2.73 (s, 3H), 3.2-3.4 (m, 2H), 4.2 (m, 1H).

A mixture of a portion (2.5 g) of the material so obtained, 2-bromoethenol (2.15 ml),
potassium carbonate (5.5 g) and acetonitrile (20 ml) was stirred and heated to reflux for
18 hours. The mixture was cooled to ambient temperature, filtered and evaporated and the
residue was purified by column chromatography on silica using & 49:1 mixture of methylene

- chloride &nd a satursted methanolic ammonia solution as aluent. There was thus obtained

30

(25)-1<(2-hydroxyethyl)-N-methylprolinamide (0.5 g): NMR Spectrum: (CDCls) 1.6-2.0 (m,
41, 2.1-2.3 (m, 1H), 2.3-2.45 (m, 1H), 2.6-2.7 (m, 1H), 2.85 (d, 3H), 2.8-29 (m, 1H), 3.1-3.2
(m, 1H), 3.2-3.3 (m, 1H), 3.6-3.8 (m, 2H); Mass Spectrum: M+H" 173.

[34] The reaction mixture was stirred at amhient temperature for 3 hours. The reaction
product gave the following data : Mass Spectrum: M+H" 576 and 578.

The (25)-1-(2-hydroxyethyl)prolinamide used as a starting material was prepared by
the reaction of L-prolingmide and 2-bromoethano! using an enalogous procedure to that
described in Nots {33} immadiately above. There was thus obtained the required starting
material; NMR Spectiym: (CDCls) 1.6-2.0 (m, 4H), 2.1-2.25 (m, 1H), 2.35-2.45 (m, 1H), 2.6-
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2.7 (m, 1H), 2.8-3.0 (m, 1H), 3.1 (m, 1H), 3.2-3.3 (m, 1H), 3.6-3.8 (m, 2H), 5.6 (br s, 1H), 74
(br s, 1H); Mass Spectrum: M+H' 159,

[35] The reaction mixture was sticred at ambient temperature for 3 hours. The reaction
product gave the following data : Mags Spectrum: M+H" 646 and 648.

The (2S)-14(2~hydroxyethyl)-2-morpholinocarbonylpyrrolidine used as & starting
material was prepared as follows :-

Using analogous procedures to those described in Note [33] immediately ahove,
1~(fert-butoxycarbonyl)-L-proline was reacted with marpholine to give
(2S)-1-(tert-butoxycarbonyl)-2-marpholinocarbonylpyrrolidine which was deprotected and
reacted with 2-bromoethancl. There was thus obtained the required starting material; NMR
Specirum: (CDCls) 1.7-2.0 (m, 4B), 2.1-2.2 (m, 1H), 2.4-2.5 (m, 1H), 2.6-2.7 (m, 1H), 2.8-2.9
(m, 1H), 3.3-3.4 (m, 2H), 3.4-3.8 (m, 10H); Mass Spectrum: M+H* 229, '

[36] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spectrum: M+H' 659 and 661.

The (25)-1(2-hydroxyethyl)-2-(4-methylpiperazin-1-ylcarbonyl)pyrrolidine used as a
starting material was prepared as follows :-

Using analogous procedures to those described in Note [33] immediately abave,
1-(tegt-butoxycarbonyl)-L-proline was reacted with 1-methylpiperazine to give
(2S)-1-(tert-butoxycarbonyl)-2-(4-methylpiperazin-1-ylcarbonyl)pyrrolidine which was
deprotected and reacted with 2-bromoethanol. There was thus obtained the required starting
material; NMR Spectrum: (CDCl,) 1.7-2.05 (m, 4H), 2.1-2.25 (m, 1H), 2.32 (s, 3H), 2.35-2.5
(m, 4H), 2.6-2.7 (m, 1H), 2.8-2.9 (m, 1H), 3.3-3.7 (m, 8H), 4.15 (br s, 1H); Mass Spectrum:
M+H" 242,

[37] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spéctrum: M+H' 630 and 632.

The (25)-1-(2-hydroxyethyl)-2-(pyrrolidin-1-ylcarbonyl)pyrrolidine used as a starting
material was prepared as follows :-

Using analogous procedures to those described in Note [33] immediately above,
1-(text-butoxycarbonyl)-L-proline was reacted with pyrrolidine to give
(28)-1-(tert-butoxycarbonyl)-2-(pyrrolidin-1-ylcarbonyl)pyrrolidine which was deprotected
and reacted with 2-bromoethanol. There was thus obtained the required starting material;
NMR Spectrum: (CDCly) 1.7-2.05 (m, &8H), 2.1-2.3 (m, 1H), 2.4-2.5 (m, 1H), 2.55-2.7 (m,

7 ;
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1H), 2.8-2.9 (m, 1H), 3.2-3.3 (m, 2H), 3.4-3.7 (m, SH), 4.1 (br 8, 1H); Mass Spectrum:
M+H' 213,

[38] The reaction mixture was stirred at ambient temperaturs for 3 hours. The reaction
product gave the following data : Mass Spectrum: M+H" 644 and 646.

The (25)-1-(2-hydroxyethyl)-2-piperidinocarbonylpyrrolidine used as a starting
material was prepared as follows :- .

Using analogous procedures to those described in Note [33] immediately above,
1-(tegt-butoxycarbonyl)-L-proline was reacted with piperidine to give
(2S)-1-(tert-butoxycarbonyl)-2-piperidinocarbonylpyrrolidine which was deprotected and \.’
reacted with 2-bromoethanol. There was thus obtained the required starting material; NMR
Spectrum: (CDCls) 1.5-1.9 (m, 10H), 1.9-2.0 (m, 1H), 2.1-2.2 (m, 1H), 2.4-2.5 (m, 1H),

2.55-2.65 (m, 1H), 2.8-2.9 (m, 1H), 3.3-3.7 (m, 6H), 4.3 (b s, LH); Mass Spectrum:
M+H* 227. :

[39] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mags Spectrom: M+H* 547 and 549.

The (2R)-1-(2-hydroxyethyl)-2-methylpymrolidine used as a starting material was
obtained as follows :-

A mixture of (2R)-2-methylpyrrolidine (0.853 g), 2-bromoethanol (1.1 ml), potassium
carbonate (2.8 g) and acetonitrile (10 ml) was stirred and heated to reflux for 18 hours. The _
mixture was filtered and the filtrate was evaporated. The regultant residue was purified by @
column chromatography on silica uaing a 49:1 mixture of methylene chiorids and a saturated
methanolic ammonia solution as eluent. There was thus obtained (2R)-1-(2-hydraxyethyl)-
2-methylpymrolidine (0.35 g); NMR Spectrum : (CDCly) 1.1 (d, 3H), 1.3-1.5 (m, 1H), 1.6-1.8
(m, 3H), 1.95 (m, 1H), 2.15 (m, 1H), 2.28 (m, 1H), 2.4-2.5 (m, 1H), 2.95-3.05 (m, 1H), 3.2
(m, 1H), 3.5-3.8 (m, 2H); Masg Spectrum: M+H" 130.

[40] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spectrum: M+H' 577 and 579.

The (28)-1-(2-hydroxyethyl)-2-methoxymethylpyrrolidine used as a starting material
was obtained as follows :- .

Uting an analogous procedure to thoee described in Note [39] immediately above,
(25)-2-methoxymethylpymrolidine was reacted with 2-hromoethanol to give
(25)-1+(2-hydroxyethyl)-2-methoxymethylpyrrolidine; NMR Spectrum: (CDCls) 1.5-1.65 (m,
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1H), 1.65-1.8 (m, 2H), 1.8-2.0 (m, 2H), 2.3 (m, 1H), 2.6 (m, 1H), 2.8 (m, 1H), 2.95-3.05 (m,
1H), 3.17 (m, 1H), 3.3 (t, 1H), 3.35 (t, 1H), 3.37 (s, 3H), 3.5-3.7 (m, 2H).

(41] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spectrum: M+H'* 557 and 559.

[42] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spectrum: M+H' 527 and 529.

[43] The reaction mixture was stirred st ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spectaur: M+H" 527 and 529. '
[44] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spectrum: M+H' 533 and 535.

[45] (25)-1-(2-Hydroxyethyl)}-N-methylprolinamide was used as a starting material and the
reaction mixture was stirred at ambient temperature for 3 hours. The reaction product gave
the following data : Mass Spectrum: M+H" 600 and 602.

[46] (2S)-1-(2-Hydroxyethyl)-2-morpholinocarbonylpyrrolidine was used as a starting
material and the reaction mixtire was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mags Spectrum: M+H' 658 and 660. '
[47] (2S)-1-(2-Hydroxyethyl)-2-(4-methylpiperazin-1-ylcarbonyl)pyrrolidine was used as a
starting material and the reaction mixture was stirred at ambient temperature for 3 hours, The
reaction product gave the following data : Mass Spectrum: M+H' 671 and 673.

[48] (2S)-1-(2-Hydroxyethyl)-2-(pyrrolidin-1-ylcarbonyl)pyrrolidine was used as a starting
material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spectrum: M+H'* 642 and 644,

[49] (2S)-1<(2-Hydroxyethyl)-2-piperidinocarbonylpyrrolidine was used as a starting
material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spectrum- M+H' 656 and 658.

[50] (28)-1(2-Hydroxyethyl)prolinamide was used as a starting material and the reaction
mixture was stirred at ambient temperature for 3 hours. The reaction product gave the
following data ; Mass Spectrum: M+H* 588 and 590.

[51] (2R)-1-(2-Hydroxyethyl)-2-methylpymrolidine was used as a starting material and the
reaction mixture was stirred at ambient temperature for 3 hours. The reaction product gave
the following data : Mass Spectrum: M+H" 557 and 559.
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{52] (28)-1-(2-Hydroxyethyl)-2-methoxymethylpyrrolidine was used as a starting material
and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction product
gave the following data : Mass Spectrum: M+H" 587 and 589.

[53] ‘The reaction mixture was stirred at ambient temparature for 3 hours. The reaction
produst gave the following data : Mass Spectrum: M+H* 537 and 539.

{54) The reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Masg Spectmm: M+H' 537 and 539.

[55] The reactants were S-[N-(tert-butoxycarbonyl)piperidin-4-yloxy]-4-(6-chloro-
2,3-methylenedioxyanilino)-7-hydroxyquinazoline and isopropenol. The reaction mixture was
stirred at amhient temperature for 1 hour. Thereafter, a 6M solution of hydrogen chloride in
diethyl ether was added and the reaction mixture was stirred at ambient temperature for

1 hour. The resultant precipitate was isolated, washed with ethyl acetate and diethyl ether and
dried. There was thus obtained the réquired product, 4-(6-chloro-2,3-methylenedioxyanilino)-
‘7-isopropoxy-5-piperidin-4-yloxyquinazoline; NMR Spectrum: (CDCls) 1.4 (d, 6H), 1.8-1.9
(m, 2H), 2.25 (m, 2H), 1.75-1.85 (m, 2H), 3.1-3.2 (m, 2H), 4.7 (m, 1H), 4.72 (m, 1H), 6.05 (s,
2H), 6.5 (d, 1H), 6.7 (d, 1H), 6.82 (d, 1H), 6.98 (d, 1H), 8.5 (s, 1H), 9.32 (s, 1H); Mags_
Spectrum; M+H* 457 and 459. '

The 5-[N~(tert-butoxycarbonyl)piperidin-4-yloxy]-4-(6-chloro-
2,3-methylenedioxyanilino)-7-hydroxyquinazolins used as a starting material ia described in
Example 35 hereinafter,

[S6] The reactants were 5-[N-(tegt-butoxycarbonyl)piperidin-4-yloxy]-4-(6-chloro-
2,3-methylenedioxyanilino)-7-hydroxyquinazoline and ethanol. The reaction mixture was
sticred at ambiemt temperature for 1 honr. Thereafter, a 6M solution of hydrogen chloride in
diethyl ether was added and the reaction mixtore was stirred at ambient temperature for

1 hour. The regultant precipitate was isolated, washed with ethyl acetate and diethyt ether and
dried. There was thus obtained the required product, 4{6-chloro-2,3-methylenedioxyanilino)-
7-ethoxy-5-piperidin-4-yloxyquinazoline; NMR Spectrum: (CDCl3) 1.45 (t, 3H), 1.7-1.9 (m,
2H), 2.1-2.25 (m, 2H), 2.7-2.8 (m, 2H), 3.05-3.2 (m, 2H), 4.12 (q, 2H), 4.6 (m, 1H), 6.02 (s,
2H), 6.48 (d, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.92 (d, 1H), 8.5 (s, 1H), 9.3 (s, 1H); Mass_
Spectoun: M+H' 443 and 445.

[57] The reactants were S-[N-(tert-butoxycarbonyl)piperidin4-yloxy]-4-(6-chlaro-
2,3-methylenedioxyanilino)-7-hydroxyquinezoline and isobutanol. The reaction mixture was
stirred at ambient temperature for 1 hour. Thercafter, a 6M sclution of hydrogen chloride in
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diethyl ether was added and the reaction mixture was stirred at ambient temperature for

1 hour. The resultant precipitate was isolated, washed with ethyl acetate and diethyl ether and
dried. There was thus obtained the required product, 4-(6-chloro-2,3-methylenedioxyanilino)-
7-isobutoxy-5-piperidin-4-yloxyquinazoline; NMR Spectrum: (CDCl3) 1.05 (d, 6H), 1.8-1.9
(m, 2ZH), 2.12 (m, 1H), 2.2-2.3 (m, 2H), 2.75-2.9 (m, 2H), 3.1-3.2 (m, 2H), 4.85 (d, 2H), 4.65
(m, 1H), 6.05 (s, 2H), 6.5 (d, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.95 (d, 1H), 8.5 (s, 1H), 9.32 (s,
1H); Mass Spectrum: M+H' 471 and 473.

[58] The reactants were 5-[N-(tert-butoxycarbonyl)piperidin-4-yloxy}-4-(6-chloro- -
2,3-methylenedioxyanilino)-7-hydroxyquinazoline and 2-fluoroethanol. The reaction mixture
was stirred at ambient temperature for 1 hour. Thereafter, a 6M solution of hydrogen chloride
in diethyl ether was added and the reaction mixture was stirred at ambient temperature for

1 hour. The resultant precipitate was isolated, washed with ethyl acetate and diethyl ether and
dried. There was thus obtaiped the required product, 4-(6-chloro-2,3-methylenedioxyanilino)-
7<(2-fluoroethoxy)-5-piperidin-4-yloxyquinezoline; NMR Spectrum: (CDCls) 1.8-2.0 (m, 2H),
2.2-2.3 (m, 2H), 2..8-2.9 (m, 2H), 3.1-3.3 (m, 2H), 4.3 (m, 1H), 4.4 (m, 1H), 4.7 (m, 1H), 4.8
(m, 1H), 4.9 (m, 1H), 6.08 (s, 2H), 6.6 (d, 1H), 6.75 (d, 1H), 6.82 (d, 1H), 7.0 (d, 1H), 8.55 (8,
1H), 9.35 (s, 1H); Masgs Spectrum: M+H" 461 and 463.

[S91 (2R,5R)-1-(2-Hydroxyethyl)-2,5-dimethoxymethylpymolidine was used as a starting
material and the reaction mixture was stitred at ambient temperature for 2 honrs. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture
was filtered and the filtrate evaporated to give the free base which gave the following data :
NMR Spectrum: (CDCls) 1.6-1.7 (m, 4H), 1.9-2.1 (m, 2H), 2.22 (m, 2H), 3.15-3.5 (m, 8H),
3.33 (s, 6H), 3.6 (m, 2H), 4.08 (m, 2H), 4.12 (m, 2H), 4.75 (m, 1H), 6.05 (s, 2H), 6.58 (d, 1H),
6.7 (d, 1H), 6.9 (d, 1H), 6.95 (m, 1K), 8.1 (d, 1LH), 8.6 (s, 1H), 9.75 (s, 1H); Mass Spectrum:
M+H" 567. :

[60] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product was purified by column chromatography on silica using a 24:1 mixture of methylene
chloride and a saturated methanolic ammonia solution as eluent. The resultant p:oduct gave
the following data : Mass Spectrum: M+H"* 503.

[61] The reaction mixture was stired at ambient temperature for 3 hours. The reaction
product was purified by column chromatography on silica using incteuing!y polar mixtures of
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methylene chloride and a saturated methmolic ammonia solution as eluent.: The resultant
product gave the following data : Mass Spectrum: M+H" 473.

[62] The reaction mixture was stirred at ambjent temperature for 3 hours. The reaction
product was purified by column chromatography on silica using increasingly polar mixtures of
methylene chloride and a saturated methanolic ammonia solution as eluent. The resultant
product gave the following data : Mags Spectrum: M+H* 473.

[63] (2S)-1-(2-Hydroxyethyl)-N-methylprolinamide was used as a starting material and the
reaction mixture was sﬁne'datlmbienfmmmeS hours. The reaction product gave
the following data : Mass Spectrum: M+H"* 536.

[64] (2S)-1-(2-Hydroxyethyl)-2-morpholinocarbonylpyrrolidine was used as a starting
material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mass Spectrum: M+H" 592.

[65] (2S)-1-<(2-Hydroxyethyl)-2~(4-methylpiperazin-1-ylcarbonyDpyrrolidine was used as &
starting material and the reaction mixture was stirred at ambient temperature for 3 hours. The
reaction product gave the following data : Mass Spectrum: M+H' 605.

[66] (25)-1-(2-Hydroxyethyl)-2{(pyrrolidin-1-ylcarbonyl)pyrrolidine was used as a starting
material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction
product gave the following data : Mags Spectrum: M+H" 576.

[67] (28)-1<(2-Hydroxyethyl)-2-piperidinocerbonylpyrrolidine was used as a starting
material and the reaction mixtare was stirred at ambient temperature for 3 hours, The reaction
product gave the following data : Mass Spectram: M+H" 590. ’
[68] (2S)-1-(2-Hydroxyethyl)prolinamide was used as a starting material and the reaction
mixture was stirred at ambient temperature for 3 hours. The reaction product gave the
following datn : Mass Spectryn: M+H' 522,

[69] (2R)-1<(2-Hydroxyethyl)-2-methylpymrolidine was used as a starting material and the
reaction mixture was stirred at ambient temperature for 3 hours. The reaction product gave
the following dats : Mass Spectrum: M+H" 493.

[70] (28)-1-(2-Hydroxycﬂ1yl)-i-mathoxymothylpyno]idine was used as a starting material
and the reaction mixtire was stirred at ambient temperature for 3 hours. The reaction product
gave the following data : Mass Spectrum: M+H' 523.

[71] The reactants were 4-(6-chloro-2,3-methylenedioxyanilino)-7-hydroxy-
5-tetrahydropyran-4-yloxyquinazoline and 1-(tert-butoxycarbonyl)-
4-(3-hydroxypropyl)piperazine and the reaction mixture was stirred at ambient temperature for




Al

10

15

30

* WO 0194341 i PCT/GBU1/02424
-149 -

2 hours. Thereafter, trifluoroacetic acid (1 ml) was added and the mixture was stirred at
ambient temperature for 16 hours. The mixture was evaporated and the residue was triturated

&@(

under a saturated methanolic ammonia solution (1 ml). Methylene chloride was added and the

mixture was filtered. The filtrate was evaporated and the residue was putified by column
chromatography on silica using a 97:3 mixture of methylene chloride and a saturated
methanolic ammonia solution as eluent. The material so obtained was treated with a

6M solution of hydrogen chloride in diethyl ether. The precipitate was isolated, washed with
diethyl ether and dried under vacuum to give the dihydrochloride salt (0.11 g) of the required
product, a portion of which was converted to the free base using an analogous procedure to
that described in Example 3. The free base gave the following data : NMR Spectrym:
(CDCl3) 1.9-2.1 (m, 4H), 2.2-2.3 (m, 2H), 2.3-2.5 (m, 4H), 2.55 (m, 2H), 2.91 (m, 4H), 3.65
(i, 2H), 4.05 (m, 2H), 4.15 (m, 2H), 4.8 (m, 1H), 6.06 (s, 2H), 6.5 (d, 1H), 6.72 (d, 1H), 6.84
(d, 1H), 6.97 (d, 1H), 8.5 (s, 1H), 9.26 (s, 1H); Mass Spectrum: M+H" 542 and 544,

The 4-(6-chloro-2,3-methylenedioxyanilino)-7-hydroxy-5-tetrahydropyran-
4-yloxyquinazoline uscd as a starting material was prepared as follows :-

A mixture of 7-benzyloxy-4-{6-chloro-2,3-methylenedioxyanilino)-5-tetrahydropyran-
4-yloxyquinazoline (Example 17[34], 0.2 g) and trifluoroacetic acid (2 ml) was stiored and
heated to 80°C for 6 hours. The mixture was evaporated and the residue was triturated under a
6M solution of hydrogen chloride in diethyl ether. The resultant solid was isolated, washed
with diethyl ether and dried under vacuum. The solid was treated with a saturated methanolic
ammonia solution. The mixture was filtered, the filtrate was evaporated and the residue was
triturated under methylene chloride. The solid so obtained was washed with methylene
chlorids and dried under vacuum. There was thus obtained 4-(6-chloro-2,3-
methylenedioxyanilino)-7-hydroxy-5-tetrahydropyran-4-yloxyguinazoline (0.17 g); NMR_
Spectrum: (DMSOde) 1.8-1.9 (m, 2H), 2.05-2.2 (i, 2H), 3.5-3.6 (m, 2H), 3.8-3.9 (m, 2H),
4.95 (m, 1H), 6.08 (s, 2H), 6.7 (d, 1H), 6.8 (4, 1H), 6.95 (d, 1H), 7.05 (d, 1H), 8.35 (s, ZH),
9.32 (s, 1H), 10.8 (br s, 1H); Mass Spectmm: M-H 414 and 416.

The 1-(tert-butoxycarbonyl)-4-(3-hydroxypropyl)piperazine used as a starting material
was prepared using an analogous procedure to that described in European Patent Application
No. 0388309 :- _

A mixture of 3-bromopropanol (25 mt), 1-(tert-butoxycarbonyl)piperazine (29 ml),
potassium carbonate (83 g) end ethanol (200 mI) was stirred and heated to reflux for 20 hours.
The mixture was cooled to ambient temperature and filtered. The filtrate wes evaporeted and
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the residue was triturated under disthyl ether. The resultant mixture was filtered and the
filtrate was evaparated, The residue was purified by distillation to give the required starting
material s an oil.

{72] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with GM hydrogen chloride in diethyl ether to give the dihydrochlorids
salt of the product, a portion of which was converted to the free base nsing an analogous
procedure to that deacribed in Example 3. The free baso gave the following data : NMR
Spectrum: (CDCly) 1.9-2.1 (m, 4H), 2.15-2.3 (m, 2H), 2.28 (s, 3H), 2.4-2.7 (m, 10H), 3.6-3.7
(m, 2H), 4.04.1 (m, 2B), 4.15 (m, 2H), 4.75 (m, 1H), 6.05 (s, 2H), 6.5 (d, 1H), 6.72 (d, 1H),
6.83 (d, 1H), 6.97 (d, 1H), 8.52 (s, 1H), 9.26 (s, 1H); Mass Spectnuy: M+H"* 556 and 558.
[73] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethy! ether to give the dihydrochloride
aalt of the product, a portion of which was converted to the fres base using an analogous
procedure to that described in Exampie 3. The free base gave the following data : NMR
Spectrum: (CDCly) 19-2.05 (m, ZE), 2.2-2.3 (m, 2H), 231 (s, 3H), 24-2.7 (m, &H), 2.87 (m,
2H), 2.55-2.7 (m, 2H), 3.95-4.05 (m, 2H), 4.25 (m, 2H), 4.75 (m, 1H), 6.05 (s, ZH), 6.55 (d,
1H), 6.72 (d, 1K), 6.83 (d, 1H), 6.97 (d, 1H), 8.52 (s, 1E), 9.26 (s, 1H); Mass Spectrum:
M+H' 542 and 544.

[74] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride
salt of the product, a partion of which was converted to the free base using an analogous
procedure to that described in Example 3. The free base gave the following data : NMR
Spectrum: (CDCls) 1.4-1.5 (m, 2H), 1.6-1.7 (m, 4H), 1.9-2.05 (m, 2H), 2.2-2.3 (m, ZH), 2.5
(br 8, 4H), 2.82 (m, 2H), 3.62 (m, 2H), 4.05 (m, ZH), 4.22 (m, 2H), 4.75 (m, 1H), 6.05 (s, 2H),
6.55 (d, 1H), 6.71 (d, 1H), 6.83 (d, 1H), 6.97 (d, 1H), 8.52 (s, 1H), 9.27 (s, 1H); Mass_
Spectrum: M+H" 527 and 529.

[75] The reaciants were 4-(6-chloro-2,3-methylenedioxyanilino)-7-hydroxy-
5-tetrahydropyran-4-yloxyquinazoline and N-(tert-butoxycarbonyl)-
4-(2-hydroxyethyl)piperidins 0. Med, Chem., 1994, 37, 2721) and the reaction mixture was
gtirred at ambient temperature for 2 hours. Thereafter, trifluoroacetic acid (1 ml) was added
and the mixture was stirred at ambient temperature for 16 hours. The mixturs was evaporated
and the residue was triturated under a saturated methanolic ammonia solution (1 ml).
Methylene chloride was added and the mixture was filtered. The filtrate was evaporated and
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the residue was purified by column chromatography on silica using a 97:3 mixture of
methylene chloride and a saturated methanolic ammonia solution as eluent. The material so
obtained was treated with a 6M solution of hydrogen chloride in diethyl ether. The precipitate
was isolated, washed with diethyl ether and dried under vacuum to give the required product;
NMR Spectrum: (DMSOds and CF:CO;zD) 1.35-1.5 (m, 2H), 1.75-1.95 (m, 5H), 2.0-2.15 (m,
4H), 2.8-2.95 (m, 2H), 3.3 (d, 2H), 3.55 (m, 2H), 3.92 (m, 2H), 4.25 (m, 2H), 5.15 (m, 1H),
6.14 (s, 2H), 6.94 (d, 1H), 7.04 (d, 1H), 7.13 (d, 1H), 7.15 (s, 1H), 8.84 (s, 1H); Mass
Spectrum: M+H" 527 and 529,

[76] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochlaride
salt of the product, a portion of which was converted to the free base using an analogous
procedure to that described in Example 3. The free base gave the following data : NMR
Spectrum: (CDCls) 1.9-2.1 (m, 2H), 2.2-2.3 (m, 2H), 3.6-3.7 (m, 2H), 4.0-4.1 (m, 2H), 4.42
(m, 2ZH), 4.5 (m, ZH), 4.8 (m, 1H), 6.06 (s, ZH), 6.56 (d, 1H), 6.73 (d, 1H), 6.9 (m, 3H), 7.0 (d,
1H), 8.47 (d, 2H), 8.54 (s, 1H), 9.28 (s, 1H); Mass Spectrum: M+H" 537 and 539.

[77] The reaction mixture was stirred at ambjient temperature far 2 hours. The product gave
the following data : NMR Spectrum: (CDCl;) 1.25-1.4 (m, 2H), 1.5 (s, 9H), 1.75-1.9 (m, 2H),
1.9-2.1 (m, 3H), 2.2-2.3 (m, 2H), 2.7-2.8 (m, 2H), 3.6-3.7 (m, 2H), 3.95 (d, 2H), 4.04.1 (m,
2H), 4.1-4.3 (m, 2H), 4.78 (m, 1H), 6.08 (s, 2H), 6.5 (d, 1H), 6.75 (d, 1H), 6.82 (d, 1H), 6.97
(d, 1H), 8.52 (s, 1H), 9.28 (s, 1H); Mass Spectrum: M+H" 613 and 615.

[78] The reaction mixture was stirred at ambient temperature for 1 hour. The reaction
product gave the following data ; NMR Spectmym: (GDCls) 1.6-1.75 (m, 4H), 1.75-1.9 (m,
6H), 2.0-2.2 (m, 4H), 2.55 (m, 4H), 2.65 (m, 2H), 4.15 (m, 2H), 5.0 (m, 1H), 6.02 (s, 2H), 6.5
(d, 1H), 6.65 (d, 1H), 6.8 (d, 1H), 6.9 (m, 1H), 8.12 (d, 1H), 8.58 (s, 1H), 8.8 (s, 1H); Mass
Spectrum: M+H" 477. _

[79] The reaction mixture was stirred at ambient temperature for 1 hour. The reaction
product gave the following data : NMR Spectrum: (CDCl3) 1.65-1.8 (m, 4H), 1.9 (m, 2H),
2.0-2.2 (m, 8H), 2.3 (8, 3H), 2.3-2.7 (m, 6H), 4.15 (t, 2H), 5.0 (m, 1H), 6.02 (s, 2H), 6.5 (s,
1H), 6.65 (d, 1H), 6.8 (d, 1H), 6.92 (m, 1H), 8.15 (d, 1H), 8.6 (s, 1H), 9.8 (s, 1H); Mass_
Spectrum: M+H" 506.

[80] The reaction mixture was stirred at ambient temperature for 1 hour, The reaction
product gave the following data : NMR Spectrum: (CDCls) 1.65-1.8 (m, 2KH), 1.8-1.95 (m,
2H), 1.95-22 (m, 4H), 2.3 (s, 3H), 2.4-2.6 (m, 4H), 2.6-2.8 (m, 4H), 2.9 (m, 2H), 4.2 (m, 2H),
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5.0 (m, 1H), 6.0 (s, 2H), 6.52 (d, 1K), 6.65 (d, 1H), 6.8 (d, 1H), 6.9 (m, 1K), 8.15 (d, 1H), 8.6
(s, 1H), 9.8 (s, 1H); Mass Spectrum: M+H" 492.

[81] The reaction mixture was stirred at ambient temperature for 1 hour. The reaction

product gave the following data : NMR Specteum: (CDCls) 1.6-1.7 (m, 6H), 1.7-1.8 (m, 2H),
1.8-1.95 (m, 2H), 2.0-2.2 (m, 4H), 2.55 (br s, 4H), 2.82 (m, 2H), 4.22 (m, 2H), 5.0 (m, 1H),
6.02 (s, 2H), 6.52 (3, 1H), 6.65 (d, 1H), 6.8 (d, 1H), 6.9 (m, 1H), 8.15 (d, 1H), 8.6 (s, 1LH), 9.8
(s, 1H); Mass Spectrum: M+H" 477.
[82] (2S)-1-(2-Hydroxyethyl)-2-(4-methylpiperazin-1-ylcarbonyl)pyrrolidine was used as a
starting material and the reaction mixture was stirred at ambient temperature for 1 hour. The
reaction product gave the following data : Mags Spectrum: M+H" 589.
[83] N-(tert-Butoxycarbonyl)piperidin-4-ylmethanol was used as a reactant. The reaction
mixture was stirred at ambient temperature for 1 hour. Thereafter, a 6M solution of hydrogen
chloride in diethy] ether (2 ml) was added and the reaction mixture was stirred at ambient
temperature for 16 hours. The mixture was diluted with methylene chloride (10 ml) and a
saturated methanolic ammonia solution (3 ml) was added. The mixture was filtered and the
filtrate was evaporated to dryness. The residne was purified by column chromatography on
gilica using a 50:47:3 mixture of methylene chloride, ethyl acetate and a saturated methanolic
ammonia solution as eluent. The reaction product gave the following data : NMR Spectrum:
(CDCly) 1.25-1.42 (m, 2H), 1.6-1.7 (m, 4H), 1.8-2.0 (m, 3H), 2.0-2.2 (m, 4H), 2.7 (m, 2H),
3.15 (d, 2H), 3.95 (d, 21), 5.05 (m, 1H), 6.02 (s, 2H), 6.5 (d, 1H), 6.65 (d, 1H), 6.8 (d, 1H),
6.9 (m, 1H), 8.15 (d, 1H), 8.6 (s, 1H), 8.8 (s, 1H); Mass Spectrum: M+H" 463.
[84] 1-(tert-Butoxycarbonyl)-4-(3-hydroxypropyl)piperazine was used as a reactant. The
reaction mixture was stirred at ambient temperature for 1 hour. Thereafter, a M solution of
hydrogen chloride in diethyl ether (2 ml) was added and the reaction mixture was stirred at
ambient temperature for 16 hours. The mixture was diluted with methylene chloride (10 ml)
and a saturated msthanolic ammonia solution (3 ml) was added. Themixtutewuﬁlteredmd‘
the filtrate was evaparated to dryness. The residus was purified by colunm chromatography
on gilica uzing a 50:47:3 mixture of methylene chloride, ethyl acetats and a satursted
methanolic ammonia solution as eluent. The reaction product gave the following data : NMR_
Spectrum: (CDCl3) 1.9-2.1 (m, 2H), 1.8-1.95 (m, 2H), 1.95-2.2 (m, 6H), 1.9 (br s, 4H), 1.95
(m, 2H), 2.9 (m, 4H), 4.15 (m, 2H), 5.0 (m, 1H), 6.02 (3, 2H), 6.5 (d, 1H), 6.65 (d, 1H), 6.8 (d,

1H), 6.9 (m, 1H1), 8.12 (d, 1H), 8.6 (s, 1H), 8.8 (s, 1H); Mags Spectrum: M+H" 492.
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Using an analogous procedure to that described in Example 5, the appropriate
4-chlaroquinazoline was reacted with the appropriate aniline in the presence of hydrogen
chloride to give the dihydrochloride salts of the compounds described in Table IV, a portion

5 of each of which was converted to the free base.

-153 -

Table IV
Q_ G_ (7,
HN
TR
(R); | ,)N
N
No. and (RN )a Q (™)
Note
[1] [ 7-methoxy piperidin-4-ylmethyl 2-bromo-5-methoxy
[2] | 7-methoxy piperidin-4-ylmethyl 2-chloro-5-methoxy
[3] |7-methoxy piperidin4-ylmethyl 2,5-dimethoxy
[4] | 7-methoxy piperidin4-ylmethyl 2,5-dichloro
[5] | 7-methoxy piperidin-4-ylmethyl 2,3-methylenedioxy
[6] [7-methoxy N-methylpiperidin4-yl | 2,5-dichloro
[7] | 7-methoxy N-methylpiperidin4-yl | 2-bromo-5-chloro
[8] | 7-benzyloxy piperidin-4-yl 2-bromo-5-methoxy
[9] |6-msthoxy N-methylipiperidin-4-yl | 2-chloro-5-methoxy
[10] | 7-[3«(4-methylpiperazin-1- | 4-tetrahydropyranyl 2 4-dichloro-5-methoxy
yDpropoxy] :
[11] | 6-[3-(4-methylpiperazin-1- | 4-tetrahydropyranyl ' 2-chlaro-S-methoxy
yDpropoxy]
[12] | 6-[3-(4-methylpiperazin-1- | 4-tetrahydropyranyl 2,5-dichloro
ylpropoxy]
{13] | 6-[3-(4-methylpiperazin-1- | 4-tetrahydropyranyl 2-bromo-5-methoxy
y)propoxy]
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(141 | 7-{3-(4-methylpiperazin-1- { 4-tetrahydropyranyl 4-chloro-2-fluoro-
yDpropoxy] S-methoxy
[15] | 7-[3-(4-methylpiperazin-1- | 4-tetrahydropyranyl _ | 4-bromo-2-fluoro
yi)propoxy] :
[16] { 7-[3-(4-methylpiperazin-1- | 4-tetrahydropyranyl 2-pyrrolidin-1-yi-
yDpropoxy] 3-methaxy
[17] | 7{3-(4-methylpiperazin-1- | 4-tetrahydropyranyl 2,3-methylenedioxy
yDpropoxy] '
(18] | 7-benzyloxy N-tert-butoxycarbonyl- | 6-chlaro-
piperidin-4-yl 2 3-methylenedioxy
[19]) | 7-hydroxy cyclopentyl 2,3-methylenedioxy
Notes

[1] The reactants were S5-[N-(tert-butoxycarbonyl)piperidin-4-ylmethoxy]-4-chloro-

" 7-methoxyquinazoline and 2-bromo-5-methoxyaniline hydrochloride and the reaction mixture

was heated to 80°C for 2 hours. A second portion of 6M hydrogen chloride in isopropanol
(0.06 ml) was added and the reaction mixture was heated to 8B0°C for a further 4 hours. The
reaction product was obtained as the dihydrochloride salt, a portion of which was converted to
the free base which gave the following data : NMR Spectrum: (CDCls) 1.3 (m, 2H), 1.9 (d,
ZH), 2.3 (m, 1H), 2.68 (m, 2H), 3.12 (d, 2H), 3.85 (s, 3H), 3.95 (s, 3H), 4.15 (d, 2H), 6.52 (4,
1H), 6.62 (m, 1H), 6.88 (s, 18), 7.5 (d, 1H), 8.22 (d, 1H), 8.6 (s, 1H), 8.9 (s, 1H); Mass
Spectrom: M+H' 473 and 475.

The 5-[N-(tert-butoxycarbonyl)piperidin-4-ylmethoxy]-4-chloro-
7-methoxyquinazoline used as a starting matesial was prepared as follows :-

Diethyl azodicarboxylate (3.85 ml) was added dropwise to a stirred mixture of
5-hydroxy-7-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (5 g),
N-(text-butoxycarbonyDpiperidin-4-ylmethanol (4.2 ), triphenylphosphine (6.4 g) and
methylene chloride (50 ml) which had been cooled to 10°C. The mixture was stirred at
ambient temperature for 1 hour. The resultant mixture was poured onto a column of silica and
eluted with increasingly polar mixtures of methylene chloride and ethyl acetate. The product
80 obtained was dissolved in a saturated methanolic ammonia aolution (250 ml) and solid
sodium hydroxide (0.65 g) wes added. The resultant mixture was stirred at ambient
temperature for 30 minutes. The mixture was evaparated and the residue wes purified by
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column chromatography on silica using increasingly polar mixttres of methylene chloride and
ethyl acetate and then methylene chloride, ethyl acetate and methanol as eluent. The product
80 obtained was triturated under diethyl ether. The resultant solid was isolated, washed with
diethyl ether and dried under vacuum. There was thus obtained
5-IN-(text-butoxycarbonyl)piperidin-4-ylmethoxy]-7-methoxy-3,4-dihydroquinazolin-4-one
(3.4 g); NMR Spectrum: (CDCly) 1.3-1.4 (m, 2H), 1.46 (s, 9H), 1.95 (d, 2H), 2.15 (m, 1H),
2.35 (t, 2H), 3.9 (s, 3H), 3.9 (m, 2H), 4.15 (br 8, 2H), 6.45 (d, 1H), 6.75 (d, 1K), 7.93 (s, 1H),
11.0 (br s, 1H); Mass-Spectrum: M+H* 390.

A mixture of a partion (2.9 g) of the material so obtained, triphenyl phosphine (5.3 g),
carbon tetrachloride (3 mi) and 1,2-dichloroethane (50 ml) was stirred and heated to 70°C far
2.5 hours. The mixtre was poured onto silica and eluted with increasingly polar mixtures of
methylene chloride and ethyl acetate. The material so obtained was triturated under diethyl
cther. The resultant precipitate was isolated, washed with diethyl ether and dried. There was
thus obtained 5-[N-(tert-butoxycarbonyl)piperidin-4-ylmethoxy]-4-chloro-
7-methoxyquinazoline (1.9 g); NMR Spectrum: (CDCl3) 1.35-1.5 (m, 2H), 1.45 (s, 9H), 1.92
(d, 2H), 2.15 (m, 1H), 2.8 (t, 2H), 3.95 (d, 2H), 3.97 (s, 3H), 4.2 (br s, 2H), 6.6 (d, 1H), 6.98
(d, 1H), 8.82 (s, 1H). '

[2]  The reactants were 5-[N-(tert-butoxycarbonyl)piperidin-4-ylmethoxy]-4-chloro-
7-methoxyquinazoline and 2-chloro-5-methoxyaniline and the reaction mixture was heated to
80°C for 2 hours. A second portion of 6M hydrogen chloride in isopropanol (0.06 mI) was
added and the reaction mixture was heated to 80°C for a further 4 hours, The reaction product
was obtained as the dihydrochloride salt, a portion of which was converted to the free base
which gave the following data : NMR Spectrum: (CDCl3) 1.3-1.4 (m, 2H), 1.92 (4, 2H), 2.3
(m, 1H), 2.7 (1, 2H), 3.2 (d, 2H), 3.85 (s, 3H), 3.95 (s, 3H), 4.15 (d, 2H), 6.52 (s, 1H), 6.65 (n,
1H), 6.9 (s, 1H), 7.32 (d, 1H), 8.4 (s, LH), 8.62 (s, 1H), 10.2 (s, 1H); Mass Spectrum: M+H*
429 and 431.

[3]  The reactants were 5-[N-{tert-butoxycarbonyl)piperidin-4-yimethoxy]-4-chloro-
7-methoxyquinazoline and 2,5-dimethoxyaniline and the reaction mixture was heated to 80°C
for 2 hours. The reaction mixture was evaporated and the residue was dissolved in methylene
chloride (1 ml). Trifluoroacetic acid (1 ml) was added and the mixture was stirred at ambient
temperature for 15 minutes. The resultant mixture was evaporated and the residue was
pertitioned between ethyl acetate and 1N aqueous sodium hydroxide solution, The organic
layer was washed with brine, dried over magnesium sulphate and evaporated. The regidue was
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dimlven.i in isopropanol (1 ml) and 6M hydrogen chloride in isopropanol (0.1 ml) was added.
The resultant precipitate was isolated, washed with isopropanol and with diethyl ether and
dried under vacuum. There was thus obtained the required product as the dihydrochloride salt,
& portion of which was converted to the free base which gave the following data : NMR_
Spectrum: (CDCly) 1.3-1.5 (m, 2H), 1.95 (4, 2H); 2.25 (m, 1H), 2.7 (m, 2H), 3.2 (4, 2H), 3.834
(s, 3H), 3.92 (s, 3H), 3.93 (s, 3H), 4.1 (d, 2H), 6.5 (s, 1H), 6.6 (m, 1H), 6.9 (m, 2H), 8.52 (d,
1H), 8.6 (s, 1H), 10.15 (s, LH); Mass Spectrur: M+H"* 425, '

[4]  The reactants were S-{N-(ter-butoxycarbonyl)piperidin-4-ylmethoxy]-4-chloro-
7-methoxyquinazoline and 2,5-dichloroaniline and the reaction mixture was heated to 80°C
for 2 hours. The reaction mixture was evaporated and the residue was dissolved in methylens
chloride (1 ml). Trifluoroacetic acid (1 ml) was added and the mixture was stirred at ambient
temperature for 15 minutes. The resultant mixture was evaparated and the residue was
partitioned between ethyl acetate and 1N aqueons sodium hydroxide solution. The organic
layer was washed with-hrina. dried over magnesium sulphate and evaporated. The residue was
purified by column chramatography on silica using a 9:10:1 mixture of methylene chloride,
ethy] acetats and methanol as eluent. The material 0 obtained was dissolved in isopropanol
(1 ml) and 6M hydrogen chlarids in isopropanol (0.1 mi) was added. The resultant precipitate
was isolated, washed with isopropanol and with diethy! ether and dried under vacuum. There
was thus obtained the required product as the dihydrochlorids salt,  portion of which was
converted to the free base which gave the following data : NMR Spectrum: (CDCly) 1.25-1.4
(m, 2H), 1.9 (d, 2H), 2.25'(m, 1H), 2.65 (m, 2H), 3.15 (d, ZH), 3.95 (s, 3H), 4.12 (d, 2H), 6.55
(d, 1H), 6.9 (d, 1H), 7.05 (m, 1H), 735 (d, 1H), 8.6 (s, 1H), 8.87 (d, 1H), 10.09 (br s, 1H);
Mass Spectrum: M+H" 433 and 435.

[S1  The reactants were 5-[N-(tert-butoxycarbonyl)piperidin-4-ylmsthoxy]-4-chloro-
7-methoxyquinazoline and 2,3-methylenedioxyaniline and the reaction mixture was heated to
80°C for 2 hours. The reaction mixture was evaporated and the residue was dissolved in
methylege chloride (1 ml). Triflucroacetic acid (1 ml) was added and the mixture was stirred
at ambicnt temperature for 15 minutes. The resultant mixture was evaporated and the residue
was partitioned between ethyl acetats and 1N aqueous sodium hydraxide solution. The
organic layer was washed with brine, dried over magnesium sulphate and evaporated. The
residue was disaclved in isopropanol (1 mI) and 6M hydrogen chlaride in isopropenol (0.1 ml)
was added. The resultant precipitate was isolated, washed with isopropanol and with diethyl
cther and dried under vacuum. There was thus obtained the required product as the
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dihydrochloride salt, a portion of which was converted to the free base which gave the
following data : NMR Spectrum: (CDCls) 1.25-1.4 (m, 2H), 1.85 (d, 2H), 2.2 (m, 1H), 2.65
(m, 2H), 3.2 (d, 2H), 3.9 (s, 3H), 4.02 (d, 2H), 6.0 (s, 2H), 6.48 (d, 1H), 6.62 (d, 1H), 6.85 (d,
1H), 6.9 (m, 1H), 8.07 (d, 1H), 8.58 (s, 1H), 9.6 (s, 1H); Mass Spectrum: M+H" 409.
[6] The free base gave the following data : NMR Spectrum: (CDCla) 1.95-2.1 (m, 2H),
2.15-2.35 (m, 4H), 2.3 (s, 3H), 2.85 (m, ZH), 3.92 (s, 3H), 4.5 (m, 1K), 6.55 (d, 1H), 6.85 (d,
1H), 7.03 (m, 1H),7.3 (d, 1H), 8.6 (s, 1H), 8.85 (s, 1H); Mass Spectrum: M+H" 433 and 435.
(7]  The free base gave the following data : NMR Spectrum: (CDCls) 2.0-2.15 (m, 2H),
2.15-2.3 (m, 4H), 2.28 (s, 3H), 2.85 (m, 2H), 3.92 (s, 3H), 4.5 (m, 1H), 6.5 (s, 1H), 6.85 (s,
1H), 7.0 (m, 1H), 7.5 (d, 1), 8.35 (s, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum:
M+H" 477, 479 and 481.
[8]  The reactants were 7-benzyloxy-5-[N-(tert-butoxycarbonyl)piperidin-4-yloxy}-
4-chloroquinazoline and 2-bromo-5-methoxyaniline hydrochloride and the reaction mixture
was heated to 80°C for 2 hours. A second portion of 6M hydrogen chloride in isopropanol
(0.06 ml) was added and the reaction mixture was heated to 80°C for a further 4 hours. The
reaction product was obtained as the dihydrochloride salt, a portion of which was converted to
the free base which gave the following data : NMR Spectrum: (CDCl) 1.95-2.1 (m, 2H), 2.25
(d, 2H), 2.8 (m, 2H), 3.22 (m, 2H), 3.78 (s, 3H), 4.6 (m, 1H), 5.12 (s, 3H), 6.58 (m, 2H), 6.9
(d, 1H), 7.25-7.5 (m, SH), 7.89 (d, 1H), 8.5 (s, 1F), 9.6 (s, 1H); Mass Spectrum: M+H" 535
and 537.

The 7-benzyloxy-5-[N-(tert-butoxycasbonyl)piperidin-4-yloxyl-
4-chloroquinazoline used es a sterting material was prepared as follows :-

A mixtare of 5,7-dibenzyloxy-34-dihydroquinazolin4-cns (2 g), magnssium bromide
(1 g) and pyridine (10 mi) was stirred and heated to 120°C for 20 minutes. The mixture was
evaporated and the residue was disgolved in a mixture of water (20 ml) and glacial acetic acid
(4 ml) and stirred for 10 minutes. The resultant precipitate was isolated, washed with water
and dried under vacuum over phospharus pentoxide at 50°C. There was thus obtained
7-benzyloxy-5-hydroxy-3,4-dihydroquinazolin-4-one (1.5 g); NMR Spectrum: (DMSOdg)
5.22 (s, 2H), 6.5 (d, 1H), 6.7 (d, 1H), 7.3-7.5 (m, SH), 8.05 (s, 1H); Mass Spectrum:
M+H" 269.5. _

The material so obtained was added portionwise to a stirred suspension of sodium
h.ydride (60% dispersion in mineral ail, 0.46 g; washed with pentane) in DMF (15 ml) which
was cooled to 0°C, The mixture was stirred at ambient temperature for 30 minutes. The
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resultant mixture was cooled at 0°C, chloromethyl pivalate (1.2 ml) was added end the
mixture was stired at ambient temperature for 1 hour. The mixtare was poured into water
(70 ml) contrining acetic acid (4 ml) end the reguitant precipitate was isolated and dried under
vacuum. The material 80 obtained was dissolved in methylene chlorids and the organic

5 solution was dried over magnesium sulphate and evapamated. The residue was triturated under
pentans and the resaltant solid was isolated and dried under vacaum. There was thus cbtained
7-benzyloxy-5-hydroxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (1.95 g); NMR
Spectrum: (CDCl3) 1.2 (s, 9H), 5.12 (s, 2H), 5.88 (s, 2H), 6.58 (d, 1H), 6.72 (d, 1H), 7.3-7.5
(m, SH), 8.15 (s, 1H), 11.32 (a, 1H); Masg Spectrum: M+H" 383.

10 The material so obtained was reacted with N-(tert-butoxycarbonyl)-
4-hydroxypiperidine nsing an analogous procedure to that described in the first paragraph of
the portion of Note [1] imnmediately above that is concerned with the preparation of starting
materials. There was thus obtained 7-benzyloxy-S-IN-(text-butoxycarbonyl)piperidin-
4-yloxy]-3,4-dihydroquinazolin-4-one (1.4 g); NMR Spectrum: (CDCh) 1.5 (8, SH), 1.82 (m,

15 4H), 3.52 (m, 2H), 3.7 (m, 2H), 4.65 (m, 1H), 5.2 (s, 2H), 6.6 (d, 1H), 6.9 (d, 1H), 7.3-7.5 (m,
5H), 7.92 (s, 1H), 10.56 (br s, 1H); Mass Spectrym: M+H" 452.6.

A mixture of the matarial so obtained, triphenylphosphine (1.66 g), carbon
tetrachloride (0.92 ml) and 1,2-dichloroethane (40 mI) was stirred and heated to 70°C for
1.5 hours. The mixture was evaporated and the residue was purified by column

20 chromatography on silica uging a 9:1 mixture of methylens chloride and ethyl acetate as
eluent. There was thus obtained 7-benzyloxy-5-[N-(tert-butoxycarbonyl)piperidin-4-yloxyl-
4-chloroquinazoline (1.1 g); NMR Spectmym: (CDCls) 1.5 (s, 9H), 1.98 (m, 4H), 3.5-3.7 (m,
4H), 4.75 (m, 1H), 5.2 (s, 2H), 6.7 (d, 1H), 7.08 (4, 1H), 7.32-7.52 (m, SH), 8.82 (s, 1H);
Mass Spectrum: M+H' 470,

25 [9]  The free base gave the following data : NMR Spectrum: (CDCly) 1.95-2.15 (m, 6H),
2.25 (s, 3H), 2.85 (br 8, 2H), 3.87 (s, 3H), 4.02 (s, 3H), 4.45 (m, 1H), 6.65 (m, 1H), 7.35 (d,
1H), 7.55 (d, 1H), 7.7 (d, 1H), 8.5 (d, 1H), 8.6 (s, 1H), 10.45 (br s, 1H); Mass Spectrum:
M+H" 429 end 431.

The 4-chloro-6-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline used as a starting

30 material was prepared as follows :- .

A solution of ferrous sulphate heptahydrate (99 g) in water (410 ml) that had been
heated to 70°C was added to a mixture of 2-benzyloxy-3-methoxy-6-nitrobenzoic acid
(Bull, Soc, Chim. Prance, 1965, 1417; 15.5 g) and concentrated aqueous ammonium
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hydroxide (370 ml) which was heated to 70°C. The resultant mixture was heated to reflux for
30 minutes. The mixture was filtered and the basicity of the filtrate was adjusted to pHS by
the addition of 2N aqueous hydrochloric acid and then the filtrate was acidified to pH4 by the
addition of 1M aqueous citric acid solution. The mixture was partitioned between ethyl
acetate and water. The organic layer was washed with water and with brine, dried over
magnesium sulphate and evaporated to give
6-amino-2-benzyloxy-3-methoxybenzoic acid (12.15 g); NMR Spectrum: (CDCly) 3.9 (s, 3H),
5.22 (s, 2H), 6.5 (d, 1H), 7.05 (d, 1H), 7.35-7.55 (m, 5H): Mass Spectrum: M+H' 274.

A mixture of the material so obtained, triazine (3.6 g), piperidine (3 ml) and ethanol
(275 ml) was stimed and heated to reflux for 16 hours. The mixture was cooled to ambient
temperature. The precipitate was isolated, washed with ethanol and with diethyl ether and
dried under vacuum to give 5-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (10.3 g);
NMR Spectrumy: (CDCl3) 3.9 (8, 3H), 5.15 (s, 2H), 7.2-7.45 (m, 4H), 15 (d, 1H), 7.62 (d, 2H),
7.8 (s, 1H), 11.1 (br s, 1H); Mass Spectrum: M+H" 283,

A solution of a portion (5 g)'of the material so obtained in trifluoroacetic acid (50 ml)
was stirred at ambient temperature for 30 minutes. The mixture was evaporated and the
residue was dissolved in water. The solution was basified to pHS.5 by the portionwise
addition of sodinm bicarbonate. ‘The resultant precipitate was isolated, washed with water end
dried under vacuum at 50°C over phosphorus pentoxide. There was thus obtained 5-hydroxy-
6-metlmxy-3.4-dihydro¢_;1ﬁmolin—4—om (3.4 g); NMR Spectrum: (DMSOdg) 3.85 (s, 3H),
7.12 (d, 1H), 7.52 (d, 1H), 7.98 (s, 1H), 11.89 (s, 1H); Mass Spectrum: M+H" 193.

The material so obtained was added to a stirred suspension of sodium hydride (1.59 g
of a 60% dispersion in mineral oil which was washed with pentane) in DMF (18 ml) which
was cooled to 0°C. The mixture was stirred at ambient temperature for 30 minutes. The -
mixture was cooled to 0°C and chlarometliyl pivalate (4.1 ml) was added dropwise. The
mixture was stirred at ambient temperature for 1.5 hours. The resultant precipitate was
isolated, washed with water and dried overnight under vacuum. The solid was dissolved in
methylene chloride and the solution was dried over magnesium sulphate. The solution was
evaporated and the residue was triturated under pentane. The resultant solid was isolated and
dried under vacuum. There was thus obtained 5-hydroxy-6-methoxy-3-pivaloyloxymethyi-
3,4-dihydroquinazolin-4-one (4.6 g); NMR Spectrum: (CDCls) 1.25 (s, 9H), 4.0 (s, 3H), 5.9

(s, 2H), 7.2 (d, 1H), 7.38 (d, 1H), 8.08 (s, 1H), 11.5 (s, 1H); Mass Spectrumn: M+H" 307.
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A solution of di-fart-butyl azodicarboxylate (1.75 g ) in methylene chloride (3 ml) was
added to a stirred mixture of 5-hydroxy-6-methoxy-3-pivaloyloxymethyl-
34-dihydroquinazolin-4-one (1.55 g), triphenylphosphine (1.99 g), 4-hydroxy-
1-methylpiperidine (0.75 g) and methylene chloride (12 ml) which had been cooled to 5°C.
The mixture was stirred at ambient temperature for 1 hoor. The mixture was evaporated and
the residus wes purified by column chromatography on silica using a 9:10:1 mixture of
methylene chloride, ethy} acetats and a saturated methanolic ammonia solution as eluent. The
material 8o obtained was stirred in a saturated methanolic ammonia solution for 48 hours. The
mixture was evaporated and the residue was triturated under diethyl ether. The resultant solid
was washed with diethyl ether and dried under vacuum to give 6-methoxy-
5-(N-methylpiperidin-4-yloxy)-3,4-dihydroquinazolin-4-one (0.92 g); NMR Spectrum:
(DMSOQdg) 1.7-1.9 (m, 4H), 1.95 (t, 2H), 2.15 (s, 3H), 2.7 (m, 2H), 3.85 (s, 3H), 4.08 (m. 1H),
7.4 (d, 1H), 7.6 (d, 1K), 7.85 (s, 1H), 11.8 (br s, 1H); Mass Spectrum: M+H"* 290,

A mixture of & portion (0.3 g) of the material so obtained, triphenylphosphine (0.54 g),
carbon tetrachloride (0.3 mI) and 1,2-dichloroethane (13 1) was stirred and heated to 70°C
far 2.5 hours. The mixture was evaporated and the residue was purified by column
chromatography on ailica using a 10:9:1 mixture of ethyl acetate, methylene chloride and a
saturated mothanolic ammonia solution as eluent. There was thug obtained 4-chloro-
6-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline (0.22 g); NMR Spectrum: (CDCls)
1.82-2.1 (m, 6H), 2.25 (s, 3H), 2.85 (m, 2H), 4.0 (s, 3H), 4.4 (m, 1H), 7.7 (d, 1H), 7.8 (d. 1H),
8.82 (s, 1H).

[10] The free base gave the following data : NMR Spectrum: (CDCls) 2.02 (m, 4H), 2.2 (d,
2H), 2.4 (s, 3H), 2.5-2.8 (m, 10H), 3.55 (t, 2H), 3.95 (8, 3H), 4.05 (m, 2H), 4.1 (t, 2H), 4.7 (m,
1H), 6.55 (d, 1H), 6.82 (d, 1H), 7.4 (e, 1H), 8.35 (s, 1H), 8.55 (s, 1H), 9.82 (s, 1H); Mans
Spectrum: M+H' 576 and 578.

The 4-chlaro-7-[3(4-methylpiparazin-1-yl)propoxy}-S-tetrahydropyran-
4-yloxyquinazoline used as a starting material was prepared as follows :-

5-Hydroxy-7-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-ons (0.61 g) was
reacted with 4-hydroxytetrehydropyran (0.23 ml) using an analogous procedure to that
deacribed in the first paragraph of the portion of Note [1] immediately above that is concerned
with the preparation of starting materials. There was thus obtained 7-methoxy-
S-tetrahydropyren-4-yloxy-3,4-dihydroquinazolin-4-one (0.3 g); NMR Spectrum: (DMSOdg)
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1.6-1.75 (m, 2H), 1.9-2.0 (m, 2H), 3.52 (m, 2H), 3.85 (s, 3H), 3.95 (m, 2H), 4.75 (m, 1H),
6.65 (d, 1H), 6.7 (m, 1H), 7.92 (s, 1H).

A mixture of 7-methoxy-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one (4 g),
thiophenol (2.2 ml), potassium carbonate (3 g) and N-methylpyrrolidin-2-one (40 ml) was
stirred and heated to 200°C for 25 minutes. The mixture was evaporated and the residue was
acidified by the addition of 12N aqueous hydrochloric acid (2 mi). Methylene chloride (5 ml)
was added. The resultant precipitate was isolated, washed in turn with water and diethyl ether
and dried under vacuum to give 7-hydroxy-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-
4-one (3.4 g); NMR Spectrum: (DMSOd) 1.6-1.75 (m, 2H), 1.9-2.0 (m, 2H), 3.45-3.6 (m,
2H), 3.8 (m, 3H), 4.65 (m, 1H), 6.5 (d, 1H), 6.65 (m, 1H), 7.92 (s, 1H), 10.4 (s, 1H), 11.5 (s,
1H); Mass Spectrum: M+H" 263. '

A mixture of 7-hydroxy-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one
(3.2 g), pyridine (3.2 mI) and acetic anhydride (20 m) was stirred and heated to 100°C for
2 hours. The mixture was evaparated. The residue was dissolved in a mixture of methanol
and water and stirred at ambient temperatare for 2 hours. The mixtare was evaparated to
remove the methanol and the residual aqueous layer was freeze-dried. The residue was
purified by colurnn chromatography on silica using a 19:1 mixture of methylene chloride and
methanol as eluent. There was thus obtained ‘7-acetoxy-5-tetrahydropyran-4-yloxy-
3,4-dihydroquinazolin-4-one (3.1 g); NMR Spectrumn: (DMSOdy) 1.7 (m, ZH), 1.92 (m, 2H),
2.3 (s, 3H), 3.5 (m, 2H), 3.9 (m, 2H), 4.72 (m, 1H), 6.95 (d, 2H), 7.98 (s, 1H), 10.9 (br s, 1H);
Mass Spectrum: M+H' 305.

A mixture of a portion (1.2 g) of the material so obtained, phosphoryl chloride
(0.41 ml), di-isopropylethylamine (1.74 ml) and 1,2-dichloroethane (30 ml) was stirred and
heated to 80°C for 2.5 hours. The mixture was evaporated. The material so obtained was
dissolved in a saturated methanolic ammonia solution and stirred for 2.5 hours. The mixture
was evaporated and the residue was purified by column chromatography on silice using a 97:3
mixture of methylene chloride and methanol as eluent. There was thus obtained 4-chloro-
7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline (0.5 g); NMR Spectrum: (DMSOdg) 1.8 (m,
2H), 2.08 (m, 2H), 3.6 (m, 2H), 3.9 (m, 2H), 4.9 (m, 1H), 6.9 (d, 2H), 8.76 (s, 1H); Mass
Spectrum: M+H" 281 and 283.

Di-fert-butyi azodicarboxylate (0.65 g) was added to a stirred mixture of 4-chloro-
7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline (0.5 g), triphenylphosphine (0.75 g),
1-(3-hydroxypropyl)-4-methylpiperazine (0.34 g) end methylene chloride (20 ml) and the
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mixture was stirred at ambjent temperature for 1.5 hours. The mixture was poured oato a
column of silica and eluted initially with a 49:1 mixture of methylene chloride and methanol
followed by a 97:3 mixture of methylene chloride and e aaturated methanolic ammonia
salution. There was thus obtained 4-chloro-7-{3-(4-methylpiperazin-4-yl)propoxy]-
5-tetrahydropyran-4-yloxyquinazoline (0.54 g); NMR Spectrum: (CDCls) 1.9-2.2 (m, 6H),
2.25 (s, 3H), 2.32-2.68 (m, 10H), 3.68 (m, 2H), 4.05 (m, 2H), 4.15 (t, 2H), 4.72 (m, 1H), 6.58
(d, 1H), 6.92 (d, 1H), 8.8 (s, LH); Mass Specirum: M+H" 421 and 423,

[11] The free base gave the following data : NMR Spectrum: (CDCls) 1.95-2.2 (m, 6H), 2.5
(s, 3H), 2.6-2.9 (m, 10H), 3.35 (m, 2H), 3.9 (s, 3H), 4.02 (m, 2H), 4.25 (t, 2H), 4.6 (m, 1H),
6.65 (m, 1H), 7.35 (d, 1H), 7.55 (d, 1H), 7.68 (d, 1H), 8.55 (s, 1H), 8.65 (s, 1H), 10.45 (s,
1H); Mass Spectram: _M+I-l+ 542 and 544,

The 4-chloro-6-{3-(4-methylpiperazin-1-yl)propaxy]-5-tetrahydropyran-
4-yloxyquinazoline used as a atarting material was prepared as follows :-

Di-tert-butyl azodicarboxylate (3.6 g ) was added partionwise to a stirred mixture of
5-hydroxy-6-methoxy-3-pivaloylaxymethyl-3,4-dihydroquinazolin-4-one (3 g),
triphenylphosphine (4.1 g), 4-hydroxytetrahydropyran (1.2 ml) and methylene chloride (S0 ml)
and the mixture was stirred at ambient temperature for 30 minutes. The mixture was
cvaporated and the reasidue was stirred in a saturated methanolic ammonia salution for
7 hours. The mixture was evaparated and the residue was purified by column chromatography
on ailica using a 9:10:1 mixture of methylane chlaride, ethyl acetate and a saturated '
methanolic ammonia solution as eluent. There was thus obtained 6-methoxy-
5-tetrahydiropyran-4-yloxy-3,4-dihydroquinazolin-4-ono (2.3 ); NMR Spectrum;: (DMSOde)
1.65-1.8 (m, 2H), 1.8-1.9 (m, 2H), 3.35 (m, 2H), 3.9 (s, 3H), 3.92 (m, 2H), 43 (m, 1H), 7.42
(d, 1H), 7.6 (4, 1H), 7.9 (s, 1H), 11.8 (br s, 1H); Mass Spectrum: M+H" 277.

A mixture of a partion (1.9 g) of the material a0 obtained, thiophenol (1 ml), potassium
carbonate (1.4 £) and N-methylpyrrolid-2-one (20 ml) was stizred and heated to 200°C for
30 minutes. The mixture was cvaparated. The residue was dissclved in a mixture of
methylene chlaride (25 ml), methanol (1 ml) and acetic acid (2 ml) and the solution was
poured onto a column of silica and was eluted with a 9:10:1 mixture of methylene chloride,
ethyl acotate and methanol. The material g0 obtained was triturated under diethyl ether and
the resultant solid was washed with diethyl ether snd dried under vacoum. There was thus
obtained 6-hydroxy-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one (1.65 g); NMR_
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Spectrum;: (DMS0dg) 1.7-1.9 (m, 4H), 3.2-3.4 (m, 250, 3.92 (m, 2H), 4.3 (m, 1H), 7.3 (d,
1H), 7.35 (d, 1H), 7.85 (s, 1H), 9.55 (br s, 1H), 11.75 (br s, 1H) ; Mass Spectrum : M+H" 263.

A mixture of a portion (0.7 g) of the material so obtained, piperidine (0.7 ml) and
acetic anhydride (10 ml) was heated to reflux for 1 hour. The mixture was evaporated. The
residue was dissolved in a 1:1 mixture of methanol and water (18 ml) and stirred at ambient
temperatur for 1 hour. The resultant precipitate was isolated, washed with water and dried
under vacuum to give 6-acetoxy-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one
(0.54 g); NMR Spectrum: (CDCls) 1.8-2.0 (m, 2H), 2.0-2.1 (m, 2H), 2.4 (s, 3H), 3.45 (m, 2H),
4.02 (m, 2H), 4.4 (m, 1H), 7.5-7.6 (m, 2H), 8.0 (s, 1H), 10.5 (br s, 1H) ; Mass Spectrum :
M+H" 305.

A mixture of the material so obtained, triphenylphosphine (0.93 g), carbon
tetrachloride (0.515 mi) and 1,2-dichloroethane (24 ml) was atirred and heated to 70°C for
2.5 hours. The mixture was cvaporated and the residue was dis_lolved.in a saturated
methanolic ammonia solution (20 ml) and stirred at ambient temperature for 1 hour. The
mixture was filtered and the filtrate was poured onto a columnn of silica and eluted in turn with
methylene chloride, a 1:1 mixture of methylene chloride and ethyl acetate and a 24:25:1
mixture of methylene chloride, ethyl acetate and methanol. There was thus obtained
4-chloro-6-hydroxy-5-tetrahydropyran-4-yloxyquinazoline.

Using an analogous procedure to that described in the last paragraph of the partion of
Note {10] immediately above that is concerned with the preparation of starting materials,
4-chloro-6-hydroxy-5-tetrahydropyran-4-yloxyquinazoline (1.12 g) was reacted with
1-(3-hydroxypropyl)4-methylpiperazine to give 4-chloro-6-[3-(4-methylpiperazin-
1-yl)propoxy]-5-tetrahydropyran-4-yloxyquinazoline (0.56 g); NMR Spectrum: (CDCl,) 1.85-
2.2 (m, 6H), 2.32 (s, 3H), 2.35-2.7 (m, 10H), 3.42 (m, 2H), 4.05 (m, 2H), 4.25 (m, 2H), 4.65
(m, 1H), 7.75 (d, 1H), 7.85 (d; 1H), 8.9 (s, 1H); Mass Spectrum: M+H" 421 and 423.

[12] The free base gave the following data : NMR Spectrum: (CDCls) 1.82-2.18 (m, 6H),
2.35 (s, 3H), 2.4-2.7 (m, 10H), 3.35 (m, 2H), 4.02 (d, ZH), 4.25 (t, 2H), 4.65 (m, 1H), 7.08 (m,
1H), 7.4 (d, 1H), 7.6 (d, 1H), 7.7 (d, 1H), 8.68 (s, LH), 9.0 (s, 1H), 10.5 (s, 1H); Mass_
Spectrum: M+H" 546 and 548.

[13] The free base gave the following data : NMR Spectrum: (CDCly) 1.9-2.15 (m, 6H),
2.35 (s, 3H), 2.4-2.75 (m, 10 H), 3.35 (m, 2H), 3.89 (s, 3H), 4.02 (m, 2H), 4.25 (t, 2H), 4.65
(m, 1H), 6.65 (m, 1H), 7.5 (d, 1H), 7.55 (d, 1H), 7.65 (d, 1H), 8.35 (d, 1), 8.6 (s, 1H), 10.28
(s, 1H); Mass Spectrum: M+H" 586 and 588.
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[14] 4-Chloro-2-fluoro-5-methoxyaniline is disclosed in International Patent Application
WO 86/02642. The free base of the product gave the following data : NMR Spectrum:
(CDCl3) 1.9-2.1 (m, 4H), 2.22 (d, ZH), 2.27 (s, 3H), 2.32-2.62 (m, 10H), 3.55 (m, ZH), 3.94 (3, '
3H), 4.08 (m, 2H), 4.15 (t, 2H), 4.7 (m, 1H), 6.52 (s, 1H), 6.82 (8, 1H), 7.15 (d, 1H), 8.6 (s,
1H), 8.8 (d, 1H), 10.1 (s, 1H); Mags Spectrum: M+H" 560 and 562.

[15] The free base gave the following data : NMR Spectium: (CDCls) 1.9-2.1 (m, 4H), 2.22
(d, 20, 2.28 (s, 3H), 2.35-2.7 (m, 10H), 3.6 (m, 2H), 4.08 (m, 2H), 412 (t, 2H), 4.7 (m. 1H),
6.5 (d, 1H), 6.82 (d, 1H), 7.25-7.35 (m, 2H), 8.57 (s, 1H), 8.77 (m, 1H), 10.02 (s, 1H); Mass_
Spectrum: M+H' 574 and 576.

[16] 2-Pyrrolidin-1-yl-5-methoxyaniline is discioged in International Patent Application
WO 85/01939. The free base of the product gave the following data : NMR Spectrom:
(CDCls) 1.8-2.0 (m, 8H), 2.2 (d, 2H), 229 (s, 3H), 2.4-2.7 (m, 12H), 3.1 (t, 2H), 3.6 (m, 2H),
3.82 (s, 3H), 4.02 (m, 2H), 4.15 (t, 2H), 4.7 (m, 1H), 6.5 (d, 1H), 6.65 (m, 1H), 6.85 (d, 1H),
7.05 (d, 1H), 7.9 (d, 1H), 8.55 (s, 1H), 9.82 (s, 1H); Mass Spectrum: M+H' 577.

[17]7 The free base gave the following data : NMR Spectram: (CDCla) 1.95 (m, 4H), 2.18
(d, 2H), 2.25 (s, 3H), 2.3-2.6 (m, 10H), 3.55 (t, 2H), 4.02 (m, ZH), 4.1 (t, 2H), 4.68 (m, 1H),
5.95 (s, 2H), 6.45 (s, 1H), 6.6 (d. 1H), 6.78 (s, 1H), 6.85 (m, 1H), 8.02 (d, 1H), 8.5 (s, 1H),
9.68 (s, 1H); Mass Spectrum: M+H' 522,

[18] -~ The reactants were 7-benzyloxy-5-[N-(tert-butoxycarbonyl)piperidin-4-yloxy]-
4-chlaroquinazoline (1.92 g) and 6-chloro-2,3-methylenedioxyaniline (0.771 g) and the
reaction mixture was heated to reflux for 1.5 hours. The reaction mixture was coaled to
ambient temperature and the precipitate was isolated, washed in tam with isopropanol, ethyl
acetate and diethyl ether and dried under vacuum. The matesial so obtained was dissolved in a
2M solution of hydrogen chlorids in disthyl ether and stirred at ambient temperature for

2 hours. The resultant solid was isolated, waghed with diethyl ether and dried under vacuum.
There was thus obtained the required compound as a dihydrochloride salt (2.4 g) which gave
the following data : NMR Spectrum: (DMSOds) 1.4 (s, 9H), 1.8-1.95 (m, 2H), 2.0-2.1 {m,
2H), 2.9-3.1 (m, 2H), 3.4 (m, 2H), 5.08 (m, 1H), 5.35 (s, 2H), 6.12 (s, ZH), 7.0-7.05 (m, 2H),
7.12 (d, 1H), 7.22 (d, 1H), 7.3-7.6 (m, 5H), 8.75 (s, 1H), 10.1 (s, 1H); Mass Spectrum: M+H"
605 and 607.

[19] The reactants were 7-acetoxy-4-chloro-5-cyclopentyloxyquinazoline and
2,3-methylenedioxyaniline, The precipitate from the reaction mixtnre was isolated, dissolved
in & saturated methanolic ammonia solution (20 ml) and stirred at ambient temperature for 2
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hours. The mixture waa evaporated and the regidue was triturated under water. The solid so
obtained was washed with water and dried overnight under vacuum. The product gave the
following data : NMR Spectrum: (DMSOdg) 1.6-1.7 (m, 2H), 1.7-1.9 (m, 2H), 1.9-2.15 (m,
4H), 3.1 (br 8, 1H), 6.12 (8, 2H), 6.63 (s, 1H), 6.65 (s, 1H), 6.72 (d, 1H), 6.9 (m, 1H), 8.15 (d,
1H), 8.42 (s, 1H), 9.8 (s, 1H), 10.58 (s, 1H); Mass Spectrum: M+H" 366.

Example 16 4-(2-lodoaniling)-7-methoxy-5-(N-methyipiperidin-
4-yloxy)quinazoline dihydrochloride

A mixture of 4-chloro-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline (0.08 g),
2-iodoaniline (0.068 g), 6M hydrogen chloride in isopropancl (0.05 ml) and
isopropanol (3 ml) was stirred and heated to 80°C for 2 hours. The mixture was cooled to 0°C
and diethyl ether was added. The resultant precipitate was isolated, washed with diethyl ether
and dried under vacuum. The solid so obtained was dissolved in methylene chloride and the
solution was washed with a saturated aqueous sodium bicarbonate solution. The arganic
solution was poured onto a column of gilica end eluted with a 9:10:1 mixture of methylene
chloride, ethyl acetate and methanol followed by a 9:10:1 mixture of methylene chloride, ethyl
acetate and a saturated methanolic ammonia solution. The material 8o obtained was dissolved
in diethg;l ether and 6M hydrogen chloride in diethyl ether (0.1 ml) was added. The resultant
precipitate was isolated, washed with diethyl ether and dried under vacuum, There was thus
obtained the title compound (0.081 g), as the dihydrochloride salt, a portion of which was
converted to the free base using an analogous procedure to that described in Example 3. The
free base gave the following data : NMR Spectrum: (CDCl3) 2.1-2.4 (m, 6H), 2.3 (s, 3H), 2.8
(m, 2H), 3.92 (s, 3H), 4.6 (m, 1K), 6.55 (s, 1H), 6.85 (s, 1H), 6.95 (t, 1H), 7.42 (t, 1H), 7.9 (d,
2H), 8.5 (g, 1H), 9.5 (s, LH); Mass Spectrum: M+H"* 491.

Exa 17

Using an enalogous procedure to that described in Example 16, the appropriate
4-chloroquinazoline was reacted with the appropriate eniline in the presence of hydrogen
chloride to give the dihydrochloride salt of cach of the compounds described in Table V, a
portion of each of which was converted to the free base using an analogous procedure to that
described in Example 3,

D-
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Table V
1 (H!) n
SN
e A

N
No. and| (RDa Q' (R*X
Note
(1] |7-methoxy N-methylpiperidin-4-yl 2,4-dichloro
(2] |7-methoxy N-methylpiperidin-4-yl 4-bromo-2-chlaro
[3] [7-methoxy N-methylpiperidin-4-yl 2-chloro-4-cyano
[4] [ 7-methoxy N-methyipiperidin-4-y! 2-bromo-4-fluoro
[5] |7-methoxy N-methylpiperidin-4-yl 2-bromo-4-chloro
6] |7-methoxy N-methylpiperidin-4-yi 2,4-dibromo
[7] | 7-methoxy N-methylpiperidin-4-yl 2-bromo
(8] |7-methoxy N-methylpiperidin-4-yl 2-bromo-4-methyl
[9] | 7-methoxy N-methylpiperidin-4-yl 2-fluaro-4-chloro
[10] | 7-methoxy N-methylpiperidin-4-y1 2-fluaro-4-bromo
[11] |7-methoxy N-methylpiperidin-4-yl 2-fluoro-3-chloro
[12] | 7-methoxy N-methylpiperidin-4-y 2,4-dimethoxy
[13] | 7-methoxy N-methyipiperidin-4-yi 2,3-dimethoxy
[14] | 7-methoxy N-methylpiperidin-4-yl 2-methaxy-5-methyl
[15] |7-methoxy N-methylpiperidin-4-yl 2-methoxy-5-chloro
[16] | 7-methoxy N-methylpiperidin-4-y1 2-methoxy
[17] |7-methoxy N-methylpiperidin-4-yl 2-sthoxy
[18] [ 7-methoxy N-methylpiperidin-4-yl 2-methylthio
[19] | 7-methoxy N-methylpiperidin-4-yl 2-acetyl-4-chloro
[20] |7-methoxy N-methylpiperidin-4-yl 2-methyl-S-chioro
[21] | 7-methoxy Nemsthylpiperidindyl | 2-methyl-3-chloro
[22] | 7-methoxy N-methylpiperidin-4-yl 2-methyl-4-chlaro
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[23] | 7-methoxy N-methylpipetidin-4-yl 2-methyl-5-methoxy
[24] } 7-methoxy N-methylpiperidin4-yl | 2-isopropenyl
[25] | 7-methoxy N-methylpiperidin-4-yl 2(1-pyrrolyl)
[26] | 7-methoxy N-methylpiperidin-4-yl 2-piperidino
[27] | 74(2-pymrolidin-1-ylethaxy) | cyclopentyl 2-bromo-5-methoxy
[28] | 7<(2-pyrrolidin-1-ylethoxy) | cyclopenty! 5-methoxy-
2-pyrrolidin-1-yl
[29] | 7{2-pymolidin-1-ylethoxy) | cyclopentyl . 5-methoxy-
2-morpholinomethyl
[30] | 7{2-pymolidin-1-ylethoxy) | cyclopentyl 6-chloro-
" | 2,3-methylenedioxy
[31] | 7-methoxy piperidin-4-ylmethyl 6-chlaro-
2 3-methylenedioxy
[32] | 72-pyrrolidin-1-ylethoxy) | 4-tetrahydropyranyl 6-chloro-
' 2,3-methylenedioxy
[33] | 7-(3-pymolidin-1-ylpropoxy) | 4-tetrahydropyranyl | 6-chioro-
2,3-methylenedioxy
[34] | 7-benzyloxy 4-tetrahydropyranyl 6-chloro-
2 3-methylenedioxy
Notes
[1]  The free base gave the following data ;: NMR Spectrum: (CDClg) 2.0-2.1 (m, 2H),

2.15-2.4 (m, 4H), 2.3 (s, 3H), 2.75-2.9 (m, 2H), 3.89 (s, 3H), 4.55 (m, 1H), 6.5 (s, 1H), 6.82
5 (s, 1H), 7.28 (m, 1H), 7.42 (d, 1H), 8.35 (d, 1H), 8.5 (s, 1H), 9.8 (s, 1H); Mass Spectrum:

M+H" 433 and 435.

[2] The free bage gave the following data : NMR Spectrum: (CDCls) 1.95-2.1 (m, 2H),

2.15-2.35 (m, 4H), 2.3 (8, 3H), 2.7-2.9 (m, 2H), 3.9 (s, 3H), 4.42-4.6 (m, 1H), 6.55 (d, 1H),

6.82 (d, 1H), 7.4 (m, 1H), 7.55 (d, 1H), 8.3 (d, 1H), 8.51 (s, 1H), 9.8 (s, 1H); Maas Spectrum:
10 M+H" 477 and 479.

[3] The free base gave the following data : NMR Spectrum: (CDCl3) 1.95-2.1 (m, 2H),

2.1-2.25 (m, 4H), 2.28 (s, 3H), 2.85 (br d, 2H), 3.9 (s, 3H), 4.5 (m, 1H), 6.55 (d, 1H), 6.85 (d,

1H), 7.58 (m, 1H), 7.7 (s, 1), 8.6 (s, 1H), 8.82 (d, 1H); Mass Spectrum: M+H" 424 and 426.
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{4]  The free base gave the following data : NMR Spectrum: (CDCly) 2.0-2.1 (m, 2H),
2.15-2.4 (m, 4H), 2.28 (s, 3H), 2.8 (m, 2H), 3.9 (a, 3H), 4.55 (m, 1H), 6.5 (s, 1H), 6.8 (s, 1H),
7.1 (m, 1H), 7.35 (m, 1H), 8.05 (m, 1H), 8.48 (s, 1H), 9.55 (br s, 1H); Mags Spectnun:
M+H" 461 and 463.

S [5]  The free base pave the following data : NMR Spectrum: (CDCls) 2.0-2.15 (m, 2H),
2.2-2.4 (m, 4H), 2.3 (8, 3H), 2.8 (m, 2H), 3.9 (s, 3H), 4.5-4.6 (m, 1H), 6.5 (d, 1H), 6.8 (d, 1H),
7.3 (m, 1H), 7.6 (d, 1H), 8.15 (d, 1H), 8.5 (s, 1H), 9.6 (br s, 1H): Mass Spectrum: M+H* 477
and 479. |
{6] Thr.freebuegnvethafollnwmgdm M(CDQ;)ZO—Z.Z(m,ZH) 2.2-

10 2.35 (n, 4H), 2.25 (s, 3H), 2.7-2.9 (m, 2H), 3.9 (s, 3H), 4.5-4.6 (m, 2H), 6.55 (s, 1H), 685(!
1H), 7.15 (m, 1K), 7.45 (d, 1H), 8.45 (s, 1H), 8.55 (s, 1H), 9.68 (brs, ll-l).m_pg:lm_m:
M+H" 521, 523 and 525. _ _

[71  The free base gave the following data : NMR Spectrum: (CDCls) 2.0-2.15 (m, 2H),
2.15-2.38 (m, 4H), 2.3 (s, 3B, 2.8 (m, 2H), 3.9 (s, 3H), 4.55 (m, 1H), 6.5 (4, 1K), 6.82 (4,

15 1H), 7.02 (m, 1H), 7.35 (m, 1H), 7.36 (d, 1H), 8.15 (d, 1H), 8.5 (s, 1H), 9.65 (s, 1H); Mass
Spectrum: M-+H" 443 and 445.

[8]1  The free base gave the following data : NMR Spectrum: (CDCls) 2.0-2.15 (m, 2H),
2.2-2.4 (m, 4H), 2.28 (s, 3H), 2.31 (s, 3H), 2.8 (m, 2H), 3.89 (s, 3H), 4.55 (m, 1H), 6.5 (s,
1H), 6.8 (s, 1H), 7.15 (m, 18), 7.42 (s, 1H), 7.95 (d, 1H), 8.48 (s, 1H), 9.55 (s, 1H); Mass_

20 Spectrum: M+H' 457 and 449.

[51  The free base gave the following data : NMR Spectrym: (CDCls) 1.95-2.1 (m, 2H),
2.15-2.3 (m, 4H), 2.3 (s, 3H), 2.85 (d, 1H), 3.9 (s, 3H), 4.5 (m, 1H), 6.5 (d, 1H), 6.82 (d, 1H),
7.1-7.2 (m, 2H), 8.58 (8, LH), 8.75 (m, 1H); Mass Spectiuym- M+H" 417 and 419,

[10] The free base gave the following data : NIVIR Spectrum: (CDCls) 1.95-2.1 (m, 2H),

25 2.15-2.35 (m, 4H), 2.32 (s, 3H), 2.9 (m, 2H), 3.89 (8, 3H), 4.55 (m, 1H), 6.5 (d, 1H), 6.85 (d,
1H), 7.25-7.35 (m, 2H), 8.58 (s, 1H), 8.75 (m, 1H); Mass Spectrym: M+H" 461 and 463.
[11) The free base gave the following data : NMR Spectrum: (CDCly) 1.95-2.1 (m, 2H),
2.12-2.28 (m, 4H), 2.28 (s, 3H), 2.85 (n;. 2R), 3.86 (8, 3H), 4.5 (m, 1H), 6.5 (s, 1H), 6.8 (s,
1H), 7.0-7.1 (m, 2H), 8.55 (s, 1H), 8.68 (m, 1H); Mass Spectrum: M+H" 417 and 419.

30 [12] The free base gave the following data : NMR Spectmam: (CDCls) 1.95-2.1 (m, 2H),
2.1-2.22 (m, 4H), 2.25 (s, 3H), 2.82 (m, 2H), 3.77 (8, 3H), 3.83 (s, 3H), 3.85 (s, 3H), 4.48 (m,
1H), 6.45 (d, 1H), 6.52 (m, 1H), 6.8 (m, 2H), 8.45 (d, 1H), 8.52 (s, 1H); Mass Spectrum:
M+H" 425,
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[13] The free base gave the following data : NMR Spectrum: (CDCls) 1.9-2.1 (m, 2H), 2.1-
2.25 (m, 4H), 2.28 (s, 3H), 2.7-2.9 (m, 2H), 3.8 (s, 3H), 3.85 (s, 3H), 3.9 (s, 3H), 4.5 (m, 1H),
6.45 (d, 1H), 6.5-6.6 (m, 2H), 6.8 (d, 1H), 8.4 (d, 1H), 8.5 (s, 1H), 9.85 (s, 1H); Mass
Spectrum: M+H" 425.
[14] The free base gave the following data : NMR Spectrum: (CDCl,) 1.95-2.1 (m, 2H),
2.15-2.3 (m, 4H), 2.27 (s, 3H), 2.3 (s, 3H), 2.85 (m, 2H), 3.87 (s, 3H), 3.89 (s, 3H), 4.5 (m,
1H), 6.5 (s, 1H), 6.8-6.9 (m, 3H), 8.45 (s, 1H), 8.55 (s, 1H); Mass Spectrum: M+H" 409,
[15] The free base gave the following data : NMR Spectrum: (CDCls) 1.95-2.1 (m, 2H),
2.15-2.3 (m, 4H), 2.3 (s, 3H), 2.85 (d, 2H), 3.89 (s, 3H), 3.9 (s, 3H), 4.5 (m, 1H), 6.5 (d, 1H),
6.8 (m, 2H), 7.0 (m, 1H), 8.6 (s, 1H), 8.85 (d, 1H); Mass Spectrum: M+H" 429 and 431.
[16] The free base gave the following data ;: NMR Spectrum: (CDCl;) 2.0-2.1 (m, ZH),
2.15-2.3 (m, 4H), 2.29 (s, 3H), 2.85 (m, 2H), 3.88 (s, 3H), 3.9 (s, 3H), 4.52 (m, 1H), 6.5 (s,
1H), 6.8 (8, 1H), 6.95 (m, 1H), 7.02 (m, 2H), 8.55 (s, 1H), 8.65 (m, 1H); Mass Spectrum:
M+H" 395.
[17] The free base gave the following data : NMR Spectrum: (CDCl3) 1.4 (1, 3H), 1.9-2.1
(m, 2H), 2.1-2.3 (m, 4H), 2.24 (s, 3H), 2.7-2.9 (m, 2H), 3.9 (s, 3H), 4.2 (q, 2H), 4.4-4.55 (m,

" 1H), 6.5 (d, 1H), 6.8 (d, 1H), 6.9 (m, 1H), 6.95-7.1 (m, 2H), 8.38 (m, 1H), 8.5 (s, 1H), 9.85 (br

30

s, 1H); Mass Spectrum: M+H' 409.

[18] The free base gave the following data : Mm (CDCl;) 2.05-2.35 (m, 6H),
2.27 .(l. 3H), 2.38 (s, 3H), 2.7-2.9 (m, 2H), 3.9 (s, 3H), 4.5-4.6 (m, 1H), 6.5 (d, 1H), 6.8 (d,
1H), 7.15 (m, 1H), 7.26 (m, 1H), 7.38 (m, 1H), 7.98 (d, 1H), 8.5 (s, 1H), 9.7 (br 5, 1H); Mass_
Spectrym: M+H" 411.

[19] The free base gave the following data : NMR Spectrymg: (CDCly) 2.15-2.35 (m, 6H),
2.27 (s, 3H), 2.57 (s, 3H), 2.82 (m, 2H), 3.89 (s, 3H), 4.55 (m, 1H), 6.52 (s, 1H), 6.8 (s, 1H),
7.48 (m, 1H), 7.75 (d, 1H), 8.3 (d, 1H), 8.5 (s, 1H); Mass Spectrum: M+H" 441 and 443,

[20] The fres base gave the following data : NMR Spectrum: (CDCls) 1.9-2.0 (m, ZH),
2.15-2.4 (m, 4H), 2.26 (s, 3H), 2.28 (s, 3H), 2.75 (br s, 2H), 3.9 (s, 3H), 4.55 (br s, 1H), 6.5 (d,
1H), 6.82 (s, 1H), 7.1 (m, 1H), 7.18 (d, 1H), 7.8 (s, 1H), 8.48 (s, 1E), 9.1 (s, 1H); Mass_
Spectrum: M+H* 413 and 415.

[21] The free base gave the following data : NMR Spectmm: (CDCls) 1.9-2.0 (m, 2H),
2.15-2.25 (m, 2H), 2.28 (8, 3H), 2.25-2.38 (m, 2H), 2.35 (s, 3H), 2.7 (br 8, 2H), 3.9 (s, 3H),
4.6 (m, 1H), 6.5 (d, 1H), 6.8 (d, 1H), 7.18 (m, 1H), 7.28 (m, 1H), 7.5 (d, 1H), 8.45 (s, 1H),
9.35 (s, 1H); Mass Spectrum: M+H' 413 and 415. '
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[221 The free base gave the following data : NMR Spectrum: (CDCls) 1.9-2.0 (m, 2H), 2.2-
2.4 (m, 4H), 2.27 (s, 3H), 2.65-2.8 (m, 2K), 3.89 (s, 3H), 4.55 (m, 1H), 6.5 (d, 1H), 6.8 (d,
1H), 7.15-7.25 (m, 2H), 7.6 (d, 1H), 8.45 (s, 1H), 9.25 (s, 1H); Mass Spectum: M+H" 413
and 415,

(23] The free base gave the following data : HMB_Sm: (CDCl3) 1.9-2.0 (m, 2H),
2.15-2.22 (m, 4H), 2.17 (s, 3H), 2.22 (s, 3H), 2.72 (m, 2H), 3.78 (s, 3H), 3.89 (5, 3H), 4.55 (m,
1H), 6.5 (d, 1H), 6.7 (m, 1K), 6.8 (4, 1), 7.15 (4, II-I) 7.3 (d, 1H), 845 (s, 1H), 9.3 (s, 1H);
Mass Spectoum: M+ 409,

[24] The free base gave the following data : NMR Spectrum;: (CDCls) 1.85-2.0 (m, 2H),
2.05 (s, 3H), 2.1-2.3 (m, 4H), 2.28 (s, 3H), 2.72 (m, 2H), 3.92 (s, 3H), 4.5 (m, 1H), 5.1 (s,
1H), 5.25 (s, 1ED), 6.5 (s, 1H), 6.82 (s, 1H), 7.2 (1, 1H), 7.3 (d, 1H), 7.35 t, 1HD), 7.85 (d, 1H),
8.5 (s, 1H), 9.35 (s, 1H).

[25] The free base gave the following data : NMR Spectrum: (CDCls) 1.45-1.6 (m, 2H),
1.8-1.95 (m, 2H), 2.05-2.2 (m, 2H), 2.2 (s, 3H), 2.4-2.55 (br s, 2H), 3.95 (s, 3H), 4.25-4.35
(m, 2H), 6.25 (d, 2H), 6.4 (s, 1H), 6.8 (s, 1H), 6.85 (d, 2H), 7.2 (m, 1H), 7.3 (m, 1H), 7.35 (m,
1H), 8.05 (d, 1H), 8.5 (s, 1H), 9.25 (br s, 1H); Mass Spectrum: M+H* 430,

[26] The free base gave the following data : NMR Spectrum: (CDCls) 1.6 (m, 2H), 1.7 (m,
4H), 2.1 (m, 2ED, 2.2 (s, 3H), 2.2 (m, ZH), 2.3 (m, ZH), 2.7 (m, 2H), 2.9 (m, 4H), 3.95 (s, 3H),
4.6 (m, 1H), 6.1 (d, 1H), 6.9 (d, 1K), 7.1-7.2 (m, 3H), 8.02 (m, 1H), 8.52 (s, 13).972(:. 1H);
Mass Spectrum: M+H" 448.

[27] The free base gave the following data : NMR Spectrum: (CDCls) 1.6-1.78 (m, 4H),
1.85 (m, 4H), 2.1 (m, 4H), 2.65 (m, 4H), 2.98 (m, ZH), 3.82 (s, 3H), 4.25 (m, 2H), 5.02 (m,
1H), 6.4 (d, 1H), 6.45 (m, 1H), 6.82 (d, 1H), 7.5 (d, 1H), 7.85 (d, 1H), 8.52 (s, 1H), 9.62 (s,
1H); Mass Spectrum: M+H' 527 and 529.

The 4-chloro-5-cyclopentyloxy-7-(2-pyrrolidin-1-ylethoxy)quinazoline used as a
gtarting material was prepared as follt.)w: -

A mixture of 7-acetoxy-4-chloro-5-cyclopentyloxyquinazoline (1 g), a saturated
methanolic ammonis solution (10 ml) and methanol (10 ml) was stirred at smbient
temperature for 30 minutes. The mixture was evaporated and the residue was tritarated under
water, The resnltant solid was isolated, washed with water and dried onder vacuum to give
4-chlaro-5-cyclopentyloxy-7-hydroxyquinazoline (0.67 g): NMR Spectrury: (DMSOdg) 1.6-
1.75 (m, 2E), 1.75-1.85 (m, 2H), 1.85-2.05 (m, 4H), 5.0 (m, 1H), 6.72 (d, 1H), 6.8 (d, 1H), 8.7
(s, 1H); Mass Spectrum: M+H" 265.
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Using an analogous procedure to that described in Example 1, 4-chloro-
S-cyclopentyloxy-7-hydroquinazoline (0.84 g) was reacted with 2-pyrrolidin-1-ylethanol
(0.448 ml). Therc was thus obtained 4-chloro-5-cyclopentyloxy-7-(2-pyrrolidin-1-
ylethoxy)quinazoline (0.82 g); NMR Spectum: (CDCl3) 1.65-2.12 (m, 12H), 2.65 (m, 4H),
2.97 (m, 2H), 4.25 (m, 2H), 4.9 (m, 1H), 6.65 (d, 1H), 6.92 (d, 1H), 8.8 (s, 1H); Mags_
Spectrum: M+H* 362 and 364.

[28] The reaction product was purified by column chromatography on reversed phase silica
using decreasingly poler mixtures of water, acetonitrile and a saturated methanolic ammonia
solution as cluent. The free base gave the following data : NMR Spectrum: (CDCly) 1.6-1.75
(m, 2H), 1.8 (m, 2H), 1.8-1.95 (m, §H), 2.05 (m, 4H), 2.65 (br s, 1H), 2.95 (m, 2H), 3.05 (brs,
4H), 3.8 (s, 3H), 4.25 (m, 2H), 4.95 (m, 1H), 6.55 (s, 1H), 6.65 (m, 1H), 6.8 (s, 1H), 7.1 (d,
1H), 7.75 (d, 1H), 8.5 (s, 1H), 9.7 (s, 1H); Mass Spectrum: M+H" 518.

[29] The free base gave the following data : NMR Spectrum: (CDCls) 1.65-1.9 (m, 8H),
1.9-2.15 (m, 4H), 2.35 (m, 4H), 2.65 (m, 4H), 2.98 (m, 2H), 3.42 (s, 2H), 3.55 (m, 4H), 3.82
(s, 3H), 4.25 (m, 2H), 5.0 (m, 1H), 6.6 (8, 1H), 6.8 (m, 2H), 7.1 (s, 1H), 7.38 (d, 1H), 8.42 (s,
1H), 9.3 (s, 1H); Mass Spectrum: M+H* 548, ' .

The 2-morpholinomethyl-5-methoxyaniline used as a starting material was prepared as
follows :-

A mixture of 4-methoxy-2-nitrotoluene (20 g), N-bromosuccinimide (23 g), a catalytic
amount of benzoyl peroxide and carbon tetrachloride (100 ml) was heated to reflux for
8 hours. The mixture was diluted with methyiene chloride (200 ml) and washed in tum with a
2N aqueous sodium hydroxide solution end brine. The organic layer was dried over
magnesium sulphate and evaporated. There was thus obtained 4-mathoxy-2-nitrobenzyl
bromide (29 g) which was used without further puorification. :

Morpholine (2.8 ml) was added to a stirred solution of 4-methoxy-2-nitrobenzyl
bromide (4 g) in diethyl ether (150 ml) which was cooled to 0°C. The resultant mixture was
stirred at ambient temperature for 16 hours. The mixture was filtered and the filtrate was
evaporated. There was thus obtained 2-marpholinomethyl-5-methoxy-1-nitrobenzene (4 g);
NMR Spectrum: (CDCla) 2.4 (m, 4H), 3.68 (m, 4H), 3.7 (s, 2H), 3.88 (s, 3H), 7.1 (m, 1H),
7.35 (d, 1H), 7.45 (d, 1H). '

A mixture of the material 8o obtgined, 10 % palladium on charcoal catalyst (0.2 g) and
methanol (100 ml) was stirred under an atmoaphere pressure of hydrogen for 1 hour. The
mixture was filtered and the filtrate was evaporated. The residue was purified by column
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chromatography on ailica using a 49:1 mixture of methylene chloride and methanol as eluent.
There was thus obteined 2-morpholinomethyl-5-methoxyaniline (1.9 g); NMR Spectmm:
(CDCl3) 2.4 (br 5, 4H), 3.48 (s, 2H), 3.7 (m, 4H), 3.78 (s, 3H), 4.75 (br s, 2H), 6.2 (s, 1H),
6.25 (d, 1H), 6.9 (d, 1H). : :

[30] The free base gave the following data : NMR Spectrum: (CDCls) 1.7-1.8 (m, 2H), 1.9
(br s, 4H), 2.1 (m, 2H), 2.65 (br 8, 4H), 3.0 (br 8, 2H), 4.25 (m, 2H), 5.0 (m, 1H), 6.05 (s, 1H),
6.55 (d, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.98 (d, 1H), 8.5 (s, 1H), 9.3 (s, 1¥); Mass Spectrum:
M+H" 497 and 499.

The 6-chloro-2,3-methylenedioxyaniline used as & starting material was prepared as
follows :- '

Sulphuryl chloride (72.5 ml) was added dropwise during 1.7 hours to 2 stirred mixture
of benzodioxole (100 g), aluminium trichloride (0.43 g) and diphenyl sulphide (0.55 ml).
Once the reaction started with the evolution of sulphur dioxide, the reaction mixture was
cooled in a water bath to a temperature of approximately 22°C. After completion of the
addition. the reaction mixture was stirred at ambient temperature for 45 minutes. The reaction
mixture was degassed under vacuum and filtered and the filtrate was distilled at atmospheric
pressure using a Vigreox distillation column. There was thus obtained S-chloro-
1,3-benzodioxole; b.p. 185-187°C; NMR Spectrum: (CDCly) 6.0 (8, 2H); 6.7 (d, 1H); 6.75-6.9
(m, ZH).

A mixture of diisopropylamine (4.92 ml) and THF (100 ml) was cooled to -78°C and
n-butyllithium (2.5 M in hexane, 14 ml) was added dropwise. The mixture was atirred at
-78°C for 15 minutes. 5-Chloro-1,3-benzodioxole (3.73 ml) was added dropwise and the
reaction mixture.was stirred at -78°C for 30 minutes. Dry carbon dioxide gas was bubbled
into the reaction mixture for 30 minutes. The resultant reaction mixture was allowed to warm
to ambient temperature and was stirred for a further hour. Water was added and the argenic
solvent was evaporated. The reaidue was acidified to pH2 by the addition of 2N aqueous
hydrochloric acid solution. The resultant solid was isolated end washed in tumn with water and
diethyl ether. Thers was thus obtained 5~chloro-1,3-benzodioxole-4-carboxylic acid (5.4 B:
NMR Spectrum: (DMSOdg) 6.15 (s, 2H), 7.0 (m, 2H), 13.7 (br s, 1H).

A portion (1g) of the material 8o obtained weas dissolved in 1,4-dioxane (15 ml) and
anhydrons fert-butanol (4 ml), diphenylphosphoryl ezide (1.12 ml) and triethylamine (0.73 ml)
were added in torn. The resultant mixture was stirred and heated to 100°C for 4 hours. The
mixture was evaparated and the residus was partitioned between ethyl acetate and a 5%
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aqueous citric acid solution. The organic phase was washed in turn with water, a saturated
aqueous sodium bicarbonate solution and brine, dried over magnesium sulphate and
evaporated. The residue was purified by column chromatography on silica using a 9:1 mixture
of petroleum cther (b.p. 40-60°C) and ethyl acetate as eluent. There was thus obtained
tert-butyl 5-chlero-1,3-benzodioxol-4-ylcarbamate (1.1 g); NMR Spectrum: (DMSOds) 1.45
(s, 9H), 6.1 (s, 2H), 6.85 (d, 1H), 6.95 (d, 1H), 8.75 (s, 1H).

A mixturs of the material 80 obtained (1.1 g), trifluoroacetic acid (6 ml) and methylene
chloride (20 m}) was stirred at ambient ternperature for 3 hours. The solvent was evaporated
and the residue was partitioned between cthyl acetate and a satarated aqueous sodium
bicarbonate solution. The organic phase was washed with brine, dried over magnesiom
sulphate and evaporated. There was thus obtained 6-chloro-2,3-methylenedioxyaniline
(0.642 g); NMR Spectrum: (DMSOdg) 5.15 (s, 2H), 6.0 (s, 2H), 6.25 (d, 1H), 6.75 (d, 1H).
[31] The reactants were 5-[N-(tert-butoxycarbonyl)piperidin-1-ylmethoxyl-4-chloro-
7-methoxyquinazoline (0.4 g) and 6-chloro-(2,3-methylenedioxy)aniline (0.089 g). After
basification and purification by column chromatography, the reaction product was suspended
in a ZM solution of hydrogen chloride in diethyl ether (15 ml) and stirred at ambient
temperature for 3 hours. The resultant solid was isolated, washed with diethyl ether and dried
under vacuum. The dihydrochloride sait so obtained gave the following data : NMR_

" Spectrum: (DMSOdg) 1.4-1.6 (m, 2H), 1.95 (d, 2H), 2.3-2.4 (m, 1H), 2.8-2.9 (m, ZH), 3.3 (m,

30

2H), 3.97 (s, 3H), 4.4 (d, 2H), 6.12 (s, 2H), 6.95 (d, 1H), 7.03 (d, 1H), 7.07 (d, 1H), 7.11 (d,
1H), 8.74 (s, 1H), 8.8-9.0 (m, 2H), 10.25 (br s, 1H); Masg Spectrum: M+H" 443 and 445.
[32] The free base gave the following data : NMR Spectrum: (CDCly) 1.8-1.9 (m, 4H), 1.9-
2.05 (m, 2H), 2.2-2.3 (m, 2H), 2.6-2.7 (m, 4H), 2.95 (m, 2H), 3.6-3.7 (m, 2H), 4.05 (m, ZH),
4.25 (m, 2H), 4.75 (m, 1), 6.05 (s, 2H), 6.6 (d, 1H), 6.71 (4, 1H), 6.34 (d, 1H), 6.97 (d, 1H),
8.5 (s, 1H), 9.3 (s, 1H); Mass Spectrum: M+H" 513 and 515.

The 4-chloro-7-(2-pymrolidin-1-ylethoxy)-5-tetrahydropyran-4-yloxyquinazoline used
as a starting material is described in Note [6] in Example 19.
[33] The free base gave the following data : NMR Spectrum: (CDCls) 1.75-1.9 (m, 4H),
1.9-2.15 (m, 4H), 2.2-2.3 (m, 2H), 2.55 (br s, 4H), 2.65 (m, 2H), 3.65 (m, 2H), 4.02 (m, 2H),
4.15 (m, 2H), 4.8 (m, 1H), 6.05 (s, 2H), 6.52 (d, 1H), 6.72 (d, 1H), 6.82 (d, 1H), 6.97 (d, 1H),
8.5 (s, 1H), 9.26 (s, 1H); Masg Spectrum: M+H* 527 and 529,

The 4-chloro-7-(3-pyrrolidin-1-ylpropoxy)-5-tetrahydropyran-4-yloxyquinazoline used
as a starting material was prepared as follows :-

A
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Using an analogous procedure to that described in Note [6] below Example 19,
4-chloro-7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline (0.112 g) was reacted with
1-(3-hydroxypropyl)pyrrolidine (0.062 g) to give 4-chioro-7-(3-pyrrolidin-1-ylpropoxy)-
S-tetrahydropyran-4-yloxyquinazoline (0.125 g); NMR Spectrum: (CDCls) 1.7-1.9 (m, 4H),
1.95-22 (m, 6H), 2.55 (br s, 4H), 2.65 (m, 2H), 3.65-3.75 (m, 2H), 4.0-4.1 (m, 2H), 4.2 (m,
2H), 4.75 (m, 1H), 6.6 (d, 1H), 6.95 (d, 1H), 8.8 (s, 1H); Mass Spectrum: M+H" 392 and 394.
[34] The free base gave the following data : NMR Spectrum: (CDCl) 2. 1-2.2 (m, ZH),
2.15-2.3 (m, 2H), 3.52-3.65 (m, 2H), 3.95-4.08 (m, 2H), 4.75 (m, 1H), 5. 18(1.2H).605 (s,
2H), 6.6 (d, 1H), 6.75 (d, 1H), 6.9-7.0 (m, 2H), 7.3-7.5 (m, 5H), 8.55 (s, 1H), 9.34 (s, 1H);
Masg Spectrum: M+H" 506 and 508.

The 7-benzyloxy-4-chloro-5-tetrahydropyran-4-yloxyquinazoline used as a starting
material was prepared as follows :-

Di-tert-butyl azodicarboxylate (16.3 g) was added portionwise to a stirred mixture of
7-benzyloxy-5-hydroxy-3-pivaloyloxymethyl-3 4-dihydroquinazolin-4-one (17 g),

4 hydroxytetrahydropyran (5.4 g) and methylene chloride (200 ml) that had been cooled to
5°C. The mixture was allowed to warm to ambient temperature and was stirred for 2 hours.
The mixture was evaporated and the residne was dissolved in a saturmated methanolic ammonia
golution. The resultent mixture was stirred at ambient temperature for 16 hours, The mixture
was cvaporated and the regidue was triturated under diethyl ether. The solid so obtained was
dried under vaccyum to give 7-benzyloxy-5-tetmhydropyran-4-yloxy-3,4-dihydroquinazolin-
4-one (12.5 g); NMR Spectrom: (DMSOdg) 1.6-1.7 (m, 2H), 1.85-1.95 (m, 2H), 3.5 (m, 2H),
3.9 (m, 2H), 4.75 (m, 1H),5.22(|.2H).67(d. 1H), 6.8 (d, 1H), 7.3-7.5 (m, SH), 7.9 (s, 1H);
Mass Spectmm: M+H* 353,

A mixture of 7-benzyloxy-5-tetrehydropyran-4-yloxy-3.4-dihydroquinazolin-4-one
(% ). phosphoryl chloride (2.8 ml), di-isopropylethylamine (11.4 ml) and 1,2-dichloroethane
(130 ml) was stirred and heated to 80°C far 3 hours. The mixture was evaporated to give
7-benzyloxy-4-chloro-5-tstrahydropyran-4-yloxyquinazoline which was used without further
purification.

Example 18 4-(2,6~dichloroanilino)-7-methoxy-5-(N-methylpiperidin-
4-yloxy)quinazaline dihydrochloride

Sodium hexamethyldisilazane (1M solution in THF; 0.65 mI) was added to a solution
of 2,6-dichlaroaniline (0.105 g) in DMF (3 ml) and the mixture was stirred at ambient
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temperature for 5 minutes. A solution of 4-chloro-7-methoxy-5-(N-methylpiperidin- \\o )
4-yloxy)quinazoline (0.1 g) in DMF (8 m]) was added and the mixture was stirred at ambient
temperature for 1 hour. A saturated aqueous ammonium chloride solution was added and the
mixture was extracted with ethyl acetate, The organic layer was evaporated and the residue
was purified by column chromatography on silica using as eluent a 9:10:1 mixture of
methylene chloride, ethyl acetaie and methanol followed by a 9:10:1 mixture of methylene
chloride, ethyl acetate and a saturated methanolic ammonia solution. The material so obtained
was tritursted under dieﬁyl other. The aolid was isolated and dried under vactum. The
material so obtained was dissolved in a mixture of isopropanol (2 ml) and diethyl ether (2 ml)
and 6M hydrogen chloride in isopropanol (0.11 ml) was added. The mixture was evaporated
and the residual solid was dried under vacuum. There was thus obtained the title compound as
a dihydrochloride salt (0.06 g), 2 portion of which was converted into the free base using an
analogous procedure to that described in Example 3. The free base gave the following
characterixing data ; NMR Spectrum: (CDCla) 2.0-2.1 (m, 2H), 2.15-2.25 (m, 2H), 2.3 (s, 3H),
2.4 (m, 2H), 2.68 (m, 2H), 3.95 (s, 3H), 4.65 (m, 1H), 6.55 (d, 1H), 6.85 (d, 1H), 7.22 (m,
1H), 7.45 (d, 2H), 8.5 (s, 1H), 9.3 (s, 1H) ; Mass Spectrum: M+H" 433 and 435.

Example 19 :

Using an analogous procedure to that described in Example 18, the appropriate
4-chloroquinazoline was reacted with the appropriate aniline in the presence of sodium
hexamethyldisilazans to give the compounds described in Table VL Each product was
purified by way of its dihydrochloride salt and, unless otherwise stated, a portion of each
compound was converted to the free base using an analogoua procedure to that described in
Example 3.

mmse rmmep remama
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Table VI
R?)
S0 HN
7 SN
e M J
. N
No: & (R a —Q (X
Note )
[1] | 7-methoxy N-methylpiperidin-4-yl | 2-bromo-4-chloro-
6-fluoro
[2] | 7-methoxy N-methylpiperidin-4-yl { 4-chlaro-2-triflucromethyl
[3} | 7-methoxy . | N-methylpiperidin-4-yl | 4-cyano-2-trifluocromethyl
(4] | 7-(2-pymolidin-1-ylethaxy) | cyclopentyl 2-bromo-4-chloro-
6-fluoro
S} | 7<(2-pymolidin-1-ylethoxy) | cyclopentyl 4-chloro-2-trifluoromethyl
[6] | 7{2-pymolidin-1-ylethoxy) | 4-tstrahydropyranyl 4-chloro-2-irifluoromethyl
{71 | 74(2-pymrolidin-1-ylethoxy) | 4-tetrahydropyranyl 2-bromo-4-chlaoro-
6-fluoro

5 Notes
[1]  The free base gave the following data : NMR Spectrum: (CDCly) 1.98-2.1 (m, 2H),
2.22 (m, 2H), 2.31 (8, 3H), 2.4 (m, 2H), 2.7 (br s, 2H), 3.95 (s, 3H), 4.65 (m, 1H), 6.55 (d,
1H), 6.85 (d, 1K), 7.25 (m, 1H), 7.52 (d, 1H), 8.48 (s, 1H), 9.15 (s, 1H); Mass Spectrum:
M+H' 495, 497 and 499.

10 [2] The free base gave the following data : NMR Specttum: (CDCly) 1.82-2.05 (m, 2H),
2.1-2.3 (m, 4H), 2.25 (s, 3H), 2.75 (m. 2H), 3.9 (s, 3H), 4.5 (m, 1H), 6.5 (d, 1H), 6.8 (d, 1H),
7.55 (m, 1H), 7.65 (d, 1H), 7.82 (d, 1H), 8.4 (s, 1H), 9.5 (s, 1H); Masg Spectum: M+H' 467
and 469.

[3]1  The free base gave the following data : NMR Spectrum: (CDCly) 1.9-2.0 (m, ZH),
15 2.15-2.25 (m, 4H), 2.3 (s, 3H), 2.85 (br s, 2H), 3.85 (s, 3H), 4.55 (m, 1H), 6.6 (d, 1H), 6.9 (d,
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1H), 7.88 (m, 1H), 8.0 (s, 1H), 8.3 (d, 1K), 8.52 (s, 1H), 9.78 (s, 1H); Mass Spectrum: \\\
M+H" 458. :

[4]  The free base gave the following data : NMR Spectrum: (CDCl;) 1.7-1.95 (m, 8H),
2.05 (br s, 4H), 2.65 (br s, 4H), 2.95 (m, 2H), 4.25 (m, 2H), 5.02 (m, 1H), 6.6 (s, 1H), 6.85 (s,
1H), 7.2 (m, 1H), 7.5 (s, 1H), 8.45 (s, 1H), 9.1 (s, 1H); Mass Spectrum: M+H' 549 and 551.
[S]  The free base gave the following data : NMR Spectrum: (CDCls) 1.5-1.75 (m, 2H),
1.75-1.9 (m, 6H), 1.9-2.05 (m, 2H), 2.05-2.15 (m, 2H), 2.62 (br s, 4H), 2.98 (m, 2H), 4.25 (m,
ZX), 4.98 (m, 1H), 6.6 (s, 1H), 6.85 (s, 1H), 7.55 (m, 1H), 7.65 (d, 1H), 7.85 (d, 1H), 8.45 (s,
1H), 9.45 (s, 1H); Mass Spectrum: M+H" 521 and 523.

[6] The dihydrochloride salt gave the following data : NMR Spectrum: (DMSOds and
CFyCO,D) 1.8-2.2 (m, 8H), 3.1-3.3 (m, 2H), 3.5 (t, 2H), 3.6-3.75 (m, 4H), 3.95 (d, 2H), 4.6 (1,
ZH), 5.1 (m, 1H), 7.0 (d, 1H), 7.2 (d, 1H), 7.75 (d, 1H), 7.95 (m, 1H), 8.0 (d, 1H), 8.8 (s, 1H);
Mass Spectrum: M+H* 537 and 539.

The 4-chloro-7-(2-pyrrolidin-1-ylethoxy)-5-tetrahydropyran-4-yloxyquinazoline used
as a starting material was prepared as follows :- -

Di-test-butyl azodicarboxylate (0.99 g) was added to a stirred mixture of 4-chloro-
7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline (0.75 g), triphenylphosphine (1.14 g),
1-(2-bydroxyethyl)pymolidine (0.372 g) and methylene chloride (20 ml) and the mixture was
stirred at ambient temperature for 0.5 hours. The mixture was poured onto & column of ailica
and eluted initially with a 49:1 mixture of methylene chloride and methanol followed by &
97:3 mixture of methylene chloride and a saturated methanolic ammonia solution. There was
thus obtained 4-chloro-7-(2-pyrrolidin-1-ylethoxy)-5-tetrahydropyran-4-yloxyquinazoline
(0.9 g); NMR Spectrum: (CDCla) 1.8-1.9 (m, 4H), 1.9-2.05 (m, 2H), 2.1-2.2 (m, 2H), 2.6-2.7 .
(m, 4H), 2.97 (m, 2H), 3.65-3.75 (m, 2H), 4.0-4.1 (m, 2H), 4 25 (m, 2H), 4.75 (m, 1H), 6.7 '(d,
1H), 6.96 (d, 1H), 9.81 (s, 1H); Masgs Spectrum: M+H" 378 and 380.

[7]  The dihydrochloride salt gave the following data : NMR, Spectrum: (DMSOd; and
CFyCO,D) 1.85-2.2 (m, 8H), 3.15-3.25 (m, 2H), 3.5-3.65 (m, 2H), 3.65-3.75 (m, 4H), 4.0 (m,
2H), 4.6 (t, 2H), 5.15 (m, 1H), 7.0 (d, 1H), 7.22 (d, 1H), 7.73 (m, 1H), 7.87 (d, 1H), 8.88 (s,
1H); Mass Spectrum: M+H' 565 and 567.
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Example20 4-(2-bromo-5-methoxyaniline)-7-hydroxy-5-piperidin-
4-yloxyquinazoline

A mixture of 7-benzyloxy-4-(2-bromo-5-methoxyanilino)-3-piperidin-
4-yloxyquinazaline (0.35 g) and trifluaroacetic acid (6 ml) was stirred and heated to 80°C for
5 hours. The mixture was evaporated and the residus was dissolved in water (12 ml). The
solution was basified to pHB by the addition of sodium bicarbonate. The resultant precipitate
was isolated, washed with water and with athyl acetate and dried under vacoum. There was
thus obtained the title compound (0.26 g); NMR Spectrum: (DMSOdg) 1.95-2.15 (m, 2H),
2.32 (d, 2H), 3.05 (t, 2H), 3.3-3.4 (m, 2H), 3.8 (s, 3H), 5.0 (m, 1H), 6.75 (m, 2H), 6.85 (s,
1H), 7.6 (d, 1H), 7.98 (s, 1H), 8.4 (s, 1H), 9.58 (s, 1H); Mass Spectrum: M+H"* 445 and 447,

Example 21 4-(2-chloro-5-methoxyaniline)-7-hydroxy-5-tetrahydropyran-
4-yloxyquinazoline .

Using an analogons procedure to that described in Example 20, 7-benzyloxy-
4-(2-chloro-5-methoxyenilino)-5-tetrahydropyran-4-yloxyquinazoline (0.78 g) was reacted
lwimlriﬂuomaceﬁc acid (5 ml). The reaction mixture was evaporated and the residue was
triturated under diethy! ether. The precipitate was isolated and the solid was dissolved in a
mixture of methylene chloride and a saturated methanolic ammonia solution. The mixture
was evaporated and the regidue was purified by column chromatography on gilica using a 97:3
mixture of methylene chloride and methanol as eluent. There was thus obtained the title
compound (0.47 g); NMR Spectrum: (DMSOds) 1.8-1.9 (m, 2H), 2.2 (d, 2H), 3.52 (t, 2H), 3.8
(s, 3H), 3.92 (m, 2H), 4.95 (m, 1H), 6.7 (s, 1H), 6.75-6.85 (m, 2H), 7.5 (d, 1H), 8.12 (d, 1H),
8.4 (s, 1H), 9.85 (s, 1H); Mass Spectrum: M+H" 402 and 404,

Example 22 4-(2-chloro-5-methoxyanilino)-7-[(2R)-2-hydroxy-3-morpholinopropoxy]-

+ 5-tetrahydropyran-4-yloxyquinazoline

A mixturs of 4-(2-chloro-5-methoxyanilino)-7-{(2R)-2,3-epoxypropoxy]-
5-tetrahydropyran-4-yloxyquinazoline (0.08 g), morpholine (0.044 ml), ethanal (1 mI) and
chloroform (1 ml) was stirred and heated to 45°C for 16 hours. The mixture was cooled to
ambient temperature and evaparated. The residue was tritarated under pentane. The resultant
solid was isolated, washed with diethyl ether end dried under vacuum to give the title
compound (0.08 g); NMR Spectrum: (DMSOds and CF;CO;D) 1.9-2.05 (m, 2H), 2.15 (d,
2H), 3.1-345 (m, 5H), 3.45-3.6 (m, 3H), 3.7-3.9 (m, 2H), 3.8 (s, 3H), 3.9-4.1 (m, 2H), 422




10

* WO 01943411 % PCT/GBOL02424

-179 -

(m, 1H), 4.45 (m, 1H), 5.15 (m, 1H), 6.95 (s, 1H), 7.02 (m, 1H), 7.15 (8, 1H), 7.5-7.6 (m, 2H),
8.9 (s, 1H); Mass Spectium: M-+H' 545 and 547.

The 4-(2-chioro-5-methoxyanilino)-7-[(2R)-2,3-epoxypropoxy]-S-tetrahydropyran-
4-yloxyquinazoline used as a starting material was prepared as follows :

Caesium fluoride (0.213 g) and (2R)-(-)-glycidy] tosylate (0.119 g) were added in turn
to a solution of 4—(2-ch1qro—5-mctlmxyani]ino)—7—hydmxy—5-temhydmpynn-
4-yloxyquinazoline (0.19 g) in DMA (2 m!) and the reaction mixture was stirred and heated to
50°C for 4.5 hours. The mixture was evaporated and the residue was partitioned between
ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic layer was
washed with water and with brine, dried over magnesium sulphate and evaporated. The
rosiduc was purified by column chromatography on silica using a 49:1 mixture of methylene

- chloride and methano! as eluent. There was thus obtained 4-(2-chloro-5-methoxyanilino)-

15

30

7-[(2R)-2,3-epoxypropoxy]-5-tetrahydropyran-4-yloxyquinazoline (0.155 g); NMR Spectrum:
(CDCl;3) 2.0-2.1 (m, 2H), 2.25 (d, 2H), 2.8 (m, 1H), 2.98 (m, 1H), 3.45 (br s, 1H), 3.6 (t, 2H),

3.85 (s, 3H), 3.954.1 (m, 3H), 4.45 (m, 1H), 4.75 (m, 1H), 6.6-6.7 (m, 2H), 6.85 (s, 1H), 7.32
(4, 1H), 8.2 (d, IH), 8.6 (s, 1H), 9.85 (s, 1H); Masg Spectrum: M+H" 458 and 460.

Example23 4-(2-<chloro-S-methoxyanilino)-7-{(2R)-2-hydroxy-3-(4-methylptperazin-
1-yDpropoxy]-S-tetrahydropyran-4-yloxyquinazoline

Using an analogous procedure to that described in Example 22, 4-(2-chloro-
5-methoxyanilino)-7-{(2R)-2,3-epoxypropoxy]-5-tetrahydropyran-4-yloxyquinazoline (0.07 g)
was reacted with 1-methylpiperazine (0.05 ml) to give the title compound (0.04 g); NMR_
Spectrum: (DMSOdy) 1.8-1.9 (m, 2H), 2.2 (s, 3H), 2.2 (d, 2H), 2.25-2.6 (m, 10H), 3.55 (¢,
28), 3.8 (s, 3H), 3.92 (m, 2H), 4.05 (m, 2H), 4.2 (m, 1H), 4.9 (4, 1H), 5.1 (m, 1H), 6.8 (m,
1H), 6.85 (d, 1H), 6.95 (d, 1H), 7.5 (d, 1H), 8.12 (d, 11D, 8.5 (s, 1H), 9.9 (s, 1H); Mass
Spectrum: M+H" 558 and 560.

Example 24 4-(2-bromo-5-methoxyanilino)-7-hydroxy-S-tetrahydropyran-
4-yloxyquinazoline
A mixture of 7-acetoxy-4-chloro-5-tetrahydropyran-4-yloxyquinazoline (1.7 g),

' 2-bromo-5-methoxy aniline (1.1 g) and isopropanol (10 ml) was sticred and heated to 80°C for

1 hour. The resultant precipitate was isolated, washed with isopropanol and dried under
vacuum to give 7-acetoxy-4-(2-bromo-5-methoxyanilino)-5-tetrahydropyran-
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4-yloxyquinazoline hydrochloride (2 g); NMR Spectrum: (DMSOds and CECO5D) 1.9-2.1
(m, 2H), 2.17 (d, ZH), 2.38 (s, 3H), 3.5 (t, 2H), 3.8 (8, 3H), 3.95 (m, 2H), 5.1 (m, 1H), 7.0 (m,
1H), 7.32 (s, 1H), 7.42 (d, 1H), 7.5 (s, 1H), 7.7 (d, 1H), 8.9 (s, 1H); Mass Spectrum:
M+H" 488 and 490, _
5 A mixturs of & portion (0.15 g) of the material so obtained and a seturated methanolic
ammonia golution (5 m) was stirred at ambient temperature for 16 hours. The mixture was
' evaparated and the residue was tritarsted under water. The resultant solid was isolated and
dried under vacuum to give the title compound (0.091 g); NMR Spectnum: (DMSOd;) 1.8-2.0
(m, 2H), 2.15 (d, 2H), 3.52 (t, 2H), 3.8 (s, 3H), 3.9 (m, 2H), 4.95 (m, 1H), 6.7 (s, 1H), 6.75
10 (m, 1H), 6.8 (d, 1H), 7.6 (d, 1H), 7.85 (d, 1H), 8.35 (s, 1H), 9.65 (s, 1H), 10.58 (s, 1H); Masg
Spectruny: M+H' 446 and 448.
The 7-acetoxy-4-chloro-5-tetrahydropyran-4-yloxyquinazoline used as a starting
material was prepared as follows :-
A solution of 7-acetoxy-5-tetrahydropyran-4-yloxy-3,4-dihydroquinazolin-4-one
15 (1.52 g) in 1,2~dichlaroethane (30 ml) containing phosphorus oxychloride (0.51 ml) and
di-isopropylethylamine (2.17 ml) was stirred and heated to 80°C for 2 hours. The mixture was
evaporated to give the required material which was used without further purification.

Example 25 4-(2-chloro-S-methoxyanilino)-7-hydroxy-5-tetrahydrofuran-
20 3-yloxyquinazoline
Using an analogous procedure to that described in Example 20, 7-benzyloxy-
4-(2-chioro-5-methoxyanilino)-5-tetrahydrofuran-3-yloxyquinazoline (0.39 g) was reacted
with trifluoroacetic acid (2.5 ml). The reaction mixture was evaporate<l and the regidue was
triturated under diethyl ether. The precipitate was isolated and the solid was dissalved in a
25 mixture of methylene chloride end a saterated methanolic ammonia solution. The mixture
was evaporated and the residue was purified by column chromatcgraphy on silica using a 97:3
mixture of methylense chloride and methanol as eluent. There was thus obtained the title
compound (0.47 g); NMR Spectnmm: (DMSOQd, and CFyCO,D) 2.2-2.3 (m, 1H), 2.3-2.5 (m,
1H), 3.8 (8, 3H), 3.75-3.9 (m, 1H), 3.9-4.0 (m, 2H), 4.2 (d, 1H), 5.5 (m, 1H), 6.8 (s, 1H), 6.92

3 (s, 1H), 7.02 (m, 18D, 7.55 (d, 1H), 7.6 (d, 1H), 8.85 (s, LH); Mass Spectrum: M+H" 388 and
390.
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Example 26 4-(2-chloro-5-methoxyaniline)-7-hydroxy-5-isopropoxyquinazoline N

Using an anslogous procedure to that described in Example 20, 7-benzyloxy- -
4-(2-chloro-5-methoxyanilino)-5-isopropoxyquinazoline (0.33 g) was reacted with
trifluoroacetic acid, There was thus obtained the title campound (0.17 g); NMR Spectrum:
(DMSOds and CF5CO,D) 1.55 (d, 6H), 3.85 (s, 3H), 5.1 (m, 1H), 6.8 (s, 1H), 6.92 (s, 1H), 7.0
(m, LH), 7.58 (d, 1H), 7.65 (d, 1H), 8.85 (s, 1H); Mass Spegtrum: M+H* 360 and 362.

Example 27 4-(benzofuran.7-ylamino)-7-methoxy-5-(N-methylpiperidin-
4-yloxy)quinazoline dihydrochloride

Using an analogous procedure to that described in Example 5, 4-chloro-7-methoxy-
5-(N-methylpiperidin-4-yloxy)quinazoline was reacted with 7-aminobenzofuran to give the
title compound, a portion of which was treated with a saturated methanolic ammonia solution.
‘The mixture was filtered and the filtrate was evaporated to give the free base; NMR Spectrum:
(CDCl3) 2.15-2.35 (m, 6H), 2.32 (s, 3H), 2.92 (m, 2H), 3.9 (s, 3H), 4.6 (m, 1H), 6.5 (d, 1H),
6.8 (d, 1H), 6.85 (d, 1H), 7.25-7.4 (m, 2H), 7.68 (d, 1H), 8.58 (d, 1H), 8.6 (s, 1H), 10.25 (br s,
1H); Mass Spectrum: M+H"* 405.

The 7-aminobenzofuran used as a starting material waapreparédasfollows -

Hydmzine hydrate (0.45 ml) was added dropwise to a stirred mixture of
7-nitrobenzoforan (I, Med. Chem., 1988, 31, 1934; 0.5 g), Raney nickel (0.02 g) and methanol
(9 ml) that had beer warmed to 55°C. The resultant mixture was heated to reflux for
30 minutes. The catalyst was removed by filtration and the filtrate was evaporated. The
residue was partitioned between methylene chloride and water. The organic phase was dried
over magnesium sulphate and evaporated to give 7-aminobenzofuran (0.4 g) as an oil; NMR
Spectrum: (DMSOds) 5.25 (br 8, 2H), 6.55 (d, 1H), 6.8 (m, 2H), 6.9 (t, 1H), 7.85 (d, 1H).

Example28 4-(3-chlorobenzofuran-7-ylamino)-7-[3-(4-methylpiperazin-1-yl)propoxy]-
S-teh'nhydropym-d-yloxyqu!nmline' dihydrochloride

Using an analogous procedure to that described in Example 5, 4-chloro-
7-[3-(4-methylpiperazin-1-yl)propoxy]-5-tetrahydropyran-4-yloxyquinazoline was reacted
with 7-amino-3-chlorobenzofuran to give the title compound, a portion of which was treated
with a saturated methanolic ammonia solution. The mixture was filtered and the filtrate was
evaporated to give the free base; NMR Spectrum: (CDCly) 2.07 (m, 2H), 2.1 (m, 2H), 2.25 (m,

2H), 2.27 (s, 3H), 2.35-2.68 (m, 10B), 3.6 (t, 2H), 4.0-4.2 (m, 4H), 4.75 (m, 1H), 6.52 (s, 1H),
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6.85 (s, 1H), 7.35 (m, 2H), 7.65 (s, 1H), 8.6 (s, LH), 8.7 (d, 1H), 10.3 (s, 1H); Maas Spectrum:
M+H' 522 and 524.

Example2) 4-(2,4-dichloro-5-methoxyaniling)-7-(3-pipersain-1-ylpropoxy)-
S-tetrahydropyran-4-yloxyquinazoline dihydrochloride

A mixture of 4-(2,4-dichlaro-5-methoxyanilino)-7-[3-(4-tegt-butoxycarbonylpiperazin-
1-yl)pmpoxy]~5—tetmhydmpyrm—4—yl:;xyquinuoline (0.12 g) and trifluorcacetic acid (2 ml)
was stirred at ambient temperature for 2 hours. The mixture was evaporated snd the residue ,
was triturated under disthyl ether. The resultant solid wes isolated and dried under vacnum,
The solid was dissolved in diethyl ether and 6M hydrogen chlorids gas in diethyl ether
(0.5 ml) was added. The resultant solid was isclated, washed with diethyl ether and dried
under vacuum. There was thus obtained the title compound (0.112 g); ms_p_gm
(DMSO0d; and CFyCO,H) 1.9-2.1 (m, 2H), 2.15 (d, 2H), 2.28-2.4 (m, 2H), 3.4 (m, 2H), 3.4
3.9 (m, 10H), 3.92 (s, 3H), 3.95 (m, 2H), 4.39 (t, 2H), 5.2 (m, 1H), 7.0 (d, 1H), 7.2 (4, 1H),
7.78 (s, 1K), 7.82 (s, 1H), 8.9 (s, 1H); Masg Spectrum: M+H* 562 and 564.

The 4-(2,4-dichloro-5-methoxyanilino)-7-[3-(4-tert-butoxycarbonylpiperazin-
1-yl)propoxy]-5-tetrahydropyran-4-yloxyquinazoline ussd as a starting material was prepared
as follows :-

Using an snalogous procedure to that described in Example 12, 4-(2.4-dichloro-
S-methoxyanilino)-7-hydroxy-5-tetrahydropyran-4-yloxyquinezoline (0.109 g) was reacted
with 1-tert-butoxycarbonyl-4-(3-hydroxypropyl)piperazing (0.074 g) to give 4-(2,4-dichloro-
S-methoxymsilino)-7-[3-{4-tert-butoxycarbonyipiperazin-1-yi)propoxy}-S-tetrahydropyran-
4-yloxyquinazoline (0.12 g).

Example 30 4-(2,4-dlchloro-5-msthuynnﬂlno)-7—plpeddin—4—yhn_cthm-
5-tetrahydropyran-4-yloxyquinazoline

A mixture of 4-(2,4-dichloro-5-methoxyanilino)-7-(1-tart-butoxycarbonylpiperidin-
4-ylmethoxy)-5-tetrahydropyran-4-yloxyquinazoline (0.1 g) and triflucroacetic acid (2 ml)
was stirred at ambient temperature for 2 hours. The mixture was evaporated end the residus
was triturated under diethyl ether. The resultant solid was isolated and dried under vacuum.
The solid was dissolved in disthyl ether and 6M hydrogen chloride gas in disthyl ether
(0.5 ml) was added. The resultant solid was isolated, washed with disthyl ether and dried
under vacuum. There was thua obtained the dihydrochlarids salt of the title compound. The
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solid was dissolved in methylene chloride and few dropa of a saturated methanolic ammonia
solution was added. The solution was poured onto a chromstography column filled with silica
and eluted with a 24:1 mixture of methylene chloride and a saturated methanolic ammonia
solution. There was thus obtained the title compound (0.08 g); NMR Spectrum: (CDCl3) 1.9-
2.1 (m, 2H), 1.95 (d, 2H), 1.9-2.15 (m, 3H), 2.52 (d, 2H), 2.7 (m, 2H), 3.2 (d, 2H), 3.6 (m,
2H), 3.9-4.0 (m, 2H), 4.05 (s, 3H), 4.1 (td, 2H), 4.75 (m, 1H), 6.6 (d, 1H), 6.85 (m, 1H), 7.45
(s, 1H), 8.4 (s, 1H), 8.6 (s, 1H); Mass Spectrum: M+H" 533 and 535.

‘The 4-(2,4-dichloro-5-methoxyenilino)-7-(1-tegt-butoxycarbonylpiperidin-
4-ylmethoxy)-5-tetrahydropyran-4-yloxyquinazoline used as a starting material was prepared
aa follows :-

Using an analogous procedure to that described in Bxample 12, 4-(2,4-dichloro-
S-methoxyanilino)-7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline (0.109 g) was reacted
with 1-fert-butoxycarbonylpiperidin-4-ylmethanol (0.065 g) to give 4-(2,4-dichloro-
S-methoxyanilinu)—'1—(1-m—butoxyéubonylpipmidin#yimotlmxy)-s-tctmhydmpym-
4—y10xyquimzoliﬁo ©.11 g.

Example 31 4-(6-chloro-2,3-methylenedioxyanilino)-7-fluoro-5-piperidin-
4-yloxyquinazoline dihydrochioride

A mixture of 5-(1-tert-butoxycarbonylpiperidin-4-yloxy)-4-(6-chloro-
2,3-methylenedioxyanilino)-7-fluoroquinazoline d:hydmchlondn (0.12 g) and & ZM solution
of hydrogen chloride in diethyl ether (5 ml) was stirred at ambient temperature for 1 hour.

The resultant precipitate was isolated, washed with diethyl ether and dried under vacuum.,
There was thus obtained the titls compound (0.086 g); NMR Spectrum: (DMSOds) 2.1-2.3 (m,
4H), 3.0-3.15 (m, 2H), 3.3 (m, 2H), 5.1 (m, 1H), 6.12 (s, 2H), 7.01 (d, 1H), 7.1 (d, 1H), 7.3 (d,
1H), 7.53 (d, 1H), 8.75 (s, 1H), 9.05 (br 1, 1H), 9.3 (br s, 1H), 9.95 (br s, 1H); Mass Spectrum;:
M+H" 417 and 419.

The 5-(1-tmt—butoxycnrbonylpiperidin—4—y]nxy)—4—(6—chlom—

2 3-methylenedioxyanilino)-7-fluoroquinazoline d:hydruchlonde used as a starting material
was prepared as follows :-

Sodium hydride (60% dispersion in mineral oil; 0.55 g) was added portionwise to a
solution of tert-butyl 4-hydroxypiperidine-1-carboxylate (1.65 g) in DMF (10 ml) and the
resultant mixture was stirred at ambient temperature for 15 minutes. 5,7-Diflucro-3,4-
dihydroquinazolin-4-ons (1 g) was added and the mixture was stirred at ambient temperature

N\ ¢
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for 30 minutes. The mixture was poured into water (100 mi) and, with vigorous stirring,
glacial acetic acid was added to acidify the mixture to pHS. The resultant solid was isolated,
washed with water and with diethy] ether and dried under vacuum, There was thus obtained
5~(1-tert-butoxycarbanylpiperidin-4-yloxy)-7-fluoro-3,4-dihydroquinazolin-4-one (1.4 g);

5 NMR Spectrum: (CDCls) 1.47 (s, 9H), 1.94 (m, 4H), 3.5-3.8 (m, 4H), 4.7 (m, 1H), 6.68 (m,
1H), 7.0 (m, 1H), 7.9 (s, 1H), 10.55 (br s, 1H); Mass Spectrum: M+H"* 364,

A mixture of 5-(1-tert-butoxycarbonylpiperidin-4-yloxy)-7-fluoro-
3,4-dihydroquinazolin-4-one (0.15 g), triphenyiphosphine (0.216 g), carbon tetrachloride
(0.12 ml) and 1,2-dichicroethans (5 mI) was stirred and heated to 70°C for 1 hour. The

10 mixture was evaparated and the residue was purified by column chromatography on silica
using a 9:1 mixture of methylene chloride and ethyl acetate as eluent. There was thus
obtained 5-(1-tert-butoxycarbonylpiperidin-4-yloxy)-4-chloro-7-fluoroquinazoline (0.1 g);
NMR Spectrum: (CDCls) 1.48 (s, 9H), 2.0 (m, 4H), 3.5-3.7 (m, 4H), 4.8 (m, 1H), 6.8 (m, 1H),
7.3 (m, 1H), 8.9 (s, 1H); Mass Spectnom: M+H" 382 and 384.

15 A mixture of the material so obtained, 6-chloro-2,3-methylenedioxyaniline (0.049 g),
5M hydrogen chlaride in isopropanol (1 drop) and isopropanol (1 ml) was stirred and heated
to 50°C for 15 minutes and then to 80°C for 45 minutes. The precipitste was isolated, washed
in turn with isopropanol, ethyl acetate and diethy]l ether and dred under vacuum. There was
thus obtained 5-(1-tegt-butoxycarbonylpiperidin-4-yloxy)-4~(6-chloro-

20 2,3-methylenedioxyanilino)-7-fluoroquinazoline dihydrochloride (0.065 g); NMR Spectrum:
(DMSOdg) 1.4 (s, 9H), 1.8-2.0 (m, 2H), 2.0-2.15 (m, 2H), 3.05 (br s, 2H), 3.9 (d, 2H), 5.05
(m, 1H), 6.11 (s, 260, 7.1 (d, 18), 7.16 (4, 1K), 7.2 (m, 1K), 7.52 (d, 1K), 8.7 (s, 1H), 9.92 (br
8, LH); Mags Spectrum: M+H* 517 and 519.

" 25 Example32 4-(6-chloro-2,3-methylenedioxyaniling)-5-piperidin-4-yloxyquinazoline

dibydrochloride
Using en analogous procedure to that described in Example 31, 5-(1-4ert-

butoxycarbonylpiperidin-4-yloxy)-4-(6-chlaro-2,3-methylenedioxyanilino)quinazoline
dihydrochloride (0.14 g) was reacted with hydrogen chloride to give the title compound

30 (0.113 g); NMR Spectrum: (DMSOdg) 2.15-2.34 (m, 4H), 3.15 (m, 2H), 3.3 (m, 2H), 5.17 (m,
1K), 6.17 (s, 2H), 7.07 (4, 1H), 7.16 (d, 1H), 7.58 (m, 1H), 8.06 (m, 1H), 8.88 (s, 1H), 9.14 (br
s, 1H), 9.32 (br 5, 1H), 10.28 (s, 1H); Masa Spectrum: M+H" 399 and 401.
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The 5-(1-tert-butoxycarbonylpiperidin-4-yloxy)-4-(6-chloro- \\S
2,3-methylenedioxyanilino)quinazoline dihydrochloride nsed as a starting matezial was
prepared as follows using analogous procedures to those described in the portion of
Example 31 that is concemned with the preparation of starting materials :-

Thus, tert-butyl 4-hydroxypiperidine-1-carboxylate (0.33 g) was reacted with 5-fluoro-
3,4-dihydroquinazolin-4-one (0.18 g) to give 5-(1-lext-butoxycarbonylpiperidin-4-yloxy)-
3,4-dihydroquinazolin-4-one (0.39 g); NMR Spectrum: (CDCls) 1.5 (s, 9H), 1.9-2.0 (m, 4H),
3.52 (m, 2H), 3.7 (m, 2H), 4.72 (m, 1H), 6.95 (d, 1H), 7.32 (d, 1H), 7.65 (m, 1H), 7.95 (s,
1H), 10.22 (br s, 1H); Mags Spectrum: M+H" 346;

5-(1-;lgg-butoxycarbonylpipeﬂdin-4-yloxy);3 4-dihydroquinazolin-4-one (0.31 g) was

" reacted with triphenylphosphine and carbon tetrachloride to give 5-(1-tert-

butoxycarbonylpiperidin-4-yloxy)-4-chloroquinazoline (0.156 g); NMR Spectrum: (CDCls)
1.5 (s, SH), 1.9-2.1 (m, 4H), 3.5-3.8 (m, 4H), 4.8 (m, 1H), 7.05 (d, 1H), 7.65 (d, 1H), 7.82 (m,
1H), 8.95 (s, 1H); Mass Spectrum: M+H" 364 and 366; and _

a portion (0.124 g) of the material a0 obtained and 6-chloro-2,3-methylenedioxyaniline
(0.064 g) were reacted to give 5-(1-tert-butoxycarbonylpiperidin-4-yloxy)-4-(6-chloro-
2,3-methylenedioxyanilino)quinazoline dihydrochloride (0.14 g); NMR Spectrum: (DMSOdg)
1.4 (s, 9H), 1.85-2.0 (m, 2H), 2.1 (m, 2H), 2.95-3.2 (m, 2H), 3.92 (4, 2H), 5.1 (m, 1H), 6.15
(s, 2H), 7.08 (d, 1H), 7.15 (d, 18), 7.55 (d, 1H), 7.6 (d, 1H), 8.05 (m, 1H), 8.86 (s, 1H), 10.35
(s, 1F); Miass Spectrum: M+H* 499 and 501. '

Example 33 4-(6-chloro-2,3-methylenedioxyanilino)-7-methoxy-5-piperidin-
4-yloxyquinazoline

A mixture of 5-(1-fert-butoxycarbonylpiperidin-4-yloxy)-4-(6-chloro-
2,3-methylenedioxyanilino)-7-methoxyquinazoline dihydrochloride (2.39 g), trifluoroacetic
acid (10 ml) and methylene chloride (35 ml) was stirred at embient temperature for 1.5 hours.
The mixture was evaporated and the regidue was partitioned between ethyl acetate and a
1N aqueous sodium hydroxide solution. The organic layer was washed with water and brins,
dried over magnesium sulphate and evaporated. The residues was purified by column
chromatogriphy on silica using a 19:1 mixture of methylene chloride and methanol as eluent.
There was thus obtained the titie compound (1.44 g); NMR Spectrum: (CDCJ;) 1.8-2.0 (m,
ZH), 2.15-2.3 (m, 2H), 2.75-2.9 (m, 2H), 3.1-3.2 (m, 2H), 3.9_ (s, 3H), 4.65 (m, 1H), 6.0 (s,

~
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2H), 6.46 (d, 1), 6.72 (d, 1H), 6.8 (d, 1H), 6.91 (d, 1H), 8.5 (s, 1H), 921 (3, 1H); Mass
Spectrum: M+H" 429 and 431.

The 5-(1-tert-butoxycarbonylpiperidin-4-yloxy)-4-(6-chloro-
2.3-meﬂ1ylmedioxyanﬂino)—7;m=thnxyqumoline dihydrochlaride used as a starting material
was prepared as follows :- _

Di-text-butyl azodicarboxylate (1.13 g) was added portionwise to & stirred mixture of
5-hydroxy-7-methaxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (1 g), tegt-butyl
4 hydroxypiperidine-1-carboxylate (0.788 g), triphenyiphosphine (1.28 g) and methylene
chlorids (15 ml) which had been cooled to 10°C. The mixture was allowed to warm to
ambient temperature and was stirred for 1 hour. The mixtare was evaporated and the reaidue
was dissolved in methanol (25 ml). Sodium hydroxide (0.2 g) was added and the mixture was
stirred at ambient temperature for 1 hour. The resultant mixture was evaporated and the
residue was purified by column chromatography on silica using & 47:50:3 mixture of
methylene chloride, ethyl acetate and methanol as eluent. There was thus obtained
5-(1-tert-butoxycarbonylpiperidin-4-yloxy)-7-methoxy-3,4-dihydroquinazolin-4-one (1.09 g):
NMR Spectrum: (CDCls) 1.5 (s, 9H), 1.87-2.0 (m, 4H), 3.48-3.6 (m, 2ZH), 3.6-3.75 (m, 2H),
3.9 (s, 3H), 4.65 (m, 1H), 6.5 (d, 1H), 6.77 (d, 1H), 7.91 (s, 1H), 10.7 (br s, 1H); Mass
Spectrum: M+H" 376.

Using an analogous procedure to that described in the partion of Example 31 that is
concemed with the preparation of starting materials, 5-(1-tert-butoxycarbonylpiperidin-
4-yloxy)-7-methoxy-3,4-dihydroquinazolin-4-one (1 g) was reacted with triphenylphosphins
and carbon tetrachlaride to give 5-(1-tert-butaxycarbonylpiperidin-4-yloxy)-4-chloro-
7-methoxyquinazoline (0.8 g); NMR Spectrum: (CDCls) 1.5 (s, 9H), 1.9-2.1 (m, 4H), 3.5-3.7
(m, 4H), 3.96 (s, 3H), 4.72 (m, ZH), 6.6 (d, 1H), 6.98 (d, 1H), 8.82 (s, LH); Mass Spectrum:
M+H' 394 and 396,

Using an analogous procedure to that also described in the portion of Example 31 that
is concerned with the preparation of starting materials, 5-(1-tert-butoxycarbonylpiperidin-
4-yloxy)-4-chloro-7-methoxyquinazoline (0.14 g) and 6-chioro-2,3-methylenedioxyaniline
(0.064 g) were reacted to give 5-(1-text-butoxycarbonylpiperidin-4-yloxy)-4-(6-chloro-
23-methylenedioxyanilino)-7-methoxyquinazoline dihydrochloride (0.17 g); NMR Spectrum:
(DMSOde) 1.42 (s, SH), 1.8-2.0 (m, 2H), 2.0-2.15 (m, 2H), 3.0-3.2 (m, 2H), 3.85-3.95 (m,
2H), 3.99 (s, 3H), 5.1 (m,.1H), 6.96 (d, 1H), 7.05 (4, 1H), 7.12 (s, 1H), 7.15 (d, 1H), 8.78 (s,
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1H), 10.1 (s, 1H); Mass Spectrum: M+H* 529 and 531. \\? '

Example 34 4-(6-chloro-2,3-mgﬂ1ylenedloxyanlllno)-7-hydmxy-5_-plpu1dln-
4-yloxyquinazoline

A mixture of 7-benzyloxy-5-[N-(tert-butoxycarbonyl)piperdin-4-yloxy]-4-(6-chloro-
2,3-methylenedioxyanilino)quinazoline dihydrochloride (2.3 g) and trifluoroacetic acid
(28 ml) was atirred and heated to 80°C for 6 hours, The mixture was evaporated and the
residue was dissolved in water end the solution was basified to pH10 by the addition of
IN aqueous sodium hydroxide solution. The mixture was stirred at ambient temperature for
1 hour. The solid was isolated, washed with water and dried under vacuum. There was thus
obtained the title compound (1.1 g); NMR Spectrum: (DMSOde) 1.6-1.8 (m, 2E), 2.0-2.15 (m,
2H), 2.65-2.75 (m, 2H), 2.9-3.05 (m, 2H), 4.8 (m, 1H), 6.1 (s, 2H),-6.62 (s, 1H), 6.7 (s, 1H),
6.92 (d, 1H), 7.05 (d, 1H), 8.25 (s, 1H), 9.2 (s, 1H); Mass Spectrum: M-+H' 415 and 417,

Example35 5-IN-(tert-butoxycarbonyDpiperidin-4-yloxy]-4-(6-chloro-
2,3-methylenedioxyanilino)-7-hydroxyquinazoline

A mixture of 4-(6-chloro-2,3-methylenedioxyanilino)-7-hydroxy-5-piperidin-
4-yloxyquinazolins (1.4 g), di-test-butyt dicarbonate (0.737 g) and DMF (14 ml) was stirred at
ambient temperature for 2 hours. The mixture was evaporated and the residue was partitioned
between ethyl acetate and water. The organic phase was washed with brine, dried over
magnssium sulphate and evaporated. The residue was purified by column chromatography on
gilica using a 24:1 mixture of methylene chloride and methanol as eluent. There was thus
obtained the title compound (1.2 g); NMR Spectrum: (CDCLa) 1.5 (s, 9H), 1.7-1.9 (m, 2H),
2.0-2.15 (m, ZH), 3.0-3.15 (m, 2H), 3.8-3.95 (m, 2H), 4.6 (m, 1), 6.02 (s, 2H), 6.55 (s, 1H),
6,72 (d, 1H), 6.98 (m, 2H), 8.4 (s, 1H), 9.4 (s, 1H); Mass Spectrum: M+H" 515 and 517.

Example 36 4-(6-chloro-2,3-methylenedioxyanilino)-5-pliperidin-d-yloxy-
7-(2,2,2-trifluoroethoxy)quinazoline

A mixture of 5-[N-{tert-butoxycarbonyl)piperidin-4-yloxy]}-4-(6-chloro-
2,3-methylenedioxyanilino)-7-hydroxyquinazoline (0.15 g), 2,2,2-triflucroethyl
4-toluenesulphonate (0.089 g), potassium cerbonate (0.1 g) and DMF (3 ml) was stirred and
heated to 95°C for 24 hours. The mixture was cooled to ambient temperature and partitioned
between ethyl acetate and water. The arganic solution was washed with 1N sgueous sodium
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hydroxide solution and with brine and dried over magnesium sulphate. The organic solution

was filtered and a 6N solution of hydrogen chloride in diethyl ether (2 ml) was added. The

mixtum-wan stirred at ambient temperature for 16 hours. The mixture was evaporated. The

residue was dissolved in methylene chloride (3 ml) and a saturated methanolic ammonia

solution (1 ml) was added. The mixture was filtered and the filtrate was evaporated. The

residue was purified by column chromstogmaphy on silica using a 19:1 mixture of methylene

chloride and a saturated methanolic ammonis solution as eluent. There was thus obtained the

title compound (0.061 g); NMR Spectrum: (CDCls) 1.85-2.0 (m, 2H), 2.3 (m, 2H), 2.8-2.95

(m, 2H), 3.1-3.3 (m, 2H), 4.5 (m, 2H), 4.72 (m, 1H), 6.08 (s, 2H), 6.6 (d, 1H), 6.75 (d, 1H), @
6.82 (d, 1H), 7.0 (d, 1H), 8.58 (s, 1K), 9.32 (s, 1H); Mass Spectrum: M+H" 497 and 499,

Example 37 4-(6-chloro-2,3-methylenedioxyanilino)-5-(N-methylpiperidin-
4-yloxy)quinazoline

4-Hydroxy-1-methylpiperidine (0.049 g) was added to a stirred suspension of sodium
hydride (60% dispersion in mineral oil, 0.043 g) in DMF (2 ml) and the mixture was atirred at
ambient temperature for 5 minutes. The dihydrochloride salt of 4-(6-chloro-
2,3-methylenedioxyanilino)-5-flucroquinazoline was treated with a saturated methanolic .
ammonie solution to give the free base (0.1 g) which was addedtoﬂmabove—ﬁoned
soluticn of the sodium salt of 4-hydroxy-1-methylpiperidine. The resultant mixture was
stirred and heated to 50°C for 30 minutes. The mixture was cooled to ambient temperature
and pattitioned between ethyl acetate and water. The organic layer was washed with water
and with brine, dried over magnesium sulphate and evaporated. The residne waa purified by
column chromatography on silica using a 25:24:1 mixture of ethyl acetate, methylene chloride
and a saturated methanolic ammonia solution as eluent. There was thus obtained 4-(6-chloro-
2,3-methylenedioxyanilino)-5-(N-methylpiperidin-4-yloxy)quinazoline (0.054 g); NMR
Spectrum: (CDCly) 1.95-2.1 (m, 2H), 2.1-2.25 (m, 2H), 2.3 (s, 3H), 2.3-2.4 (m, 2H), 2.7 (brs,
2H), 4.65 (m, 1H), 6.01 (s, 2H), 6.7 (d, 1H), 6.8 (d, 1H), 6.85 (d, 1H), 7.45 (d, 1H), 7.6 (m,

. 1H), 8.56 (s, 1H), 9.5 (br s, 1H); Mags Spectrum): M+H" 413 and 415,

30

The 4-(6-chlaro-2,3-methylenedioxyanilino)-5-flucroquinazoline dihydrochloride used
as & starting material was prepared was prepared as follows using enalogous procedures to
those described in the portion of Example 31 that is concerned with the preparation of starting
materialg -
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‘Thus, 5-fluoro-3,4-dihydroquinazolin-4-one (2 g) was reacted with triphenylphosphine
and carbon tetrachloride to give 5-fluoro-4-chloroquinazoline (1.34 g); NMR Spectrum:
(CDCl3) 7.4-7.5 (m, 1H), 7.9-8.0 (m, 2H), 9.1 (s, 1H); and

a portion (0.4 g) of the material so obtained and 6-chloro-2,3-methylenedioxyaniline
(0.413 g) were reacted to give 4-(6-chloro-2,3-methylenedioxyanilino)-5-fluoroquinazoline
dihydrochloride (0.73 g); NMR Spectrum: (DMSOdg) 6.18 (s, 2HI), 7.05 (4, 1H), 7.12 (4, 1H),
1.7 (m, 'IH), 7.85 (d, 1H), 8.12 (m, 1H), 8.87 (s, 1H); Mass Spectrum:- M+H" 318 and 320.

Examplé 38 4-(6-chloro-2,3-methylenedioxyanilino)-7-isopropoxy-
5-QN-methylpiperidin-4-yloxy)quinazoline

Sodium triacetoxyborohydride (0.087 g) was added portionwise to a stired mixture of
4-(6-chloro-2,3-methylenedioxyanilino)-7-isopropoxy-5-piperidin-4-yloxyquinazoline
(0.125 g), aqueous farmaldehyde (13N, 0.042 ml), acetic acid (0.019 ml), methylene chloride
(5 ml) and methanol (2 ml) and the resultant mixture was heated to reflux for 3 minutes. The
mixture was evaporated and the residus was partitioned between ethyl acetate and 1N aqueons
sodium hydroxide solution. The organic layer was washed with brine, dried over magnesium
sulphate and evaporated to give the title compound (0.11 g); NMR Spectrum: (CDCls) 1.42 (d,
6H), 1.95-2.1 (m, 2H), 2.15-2.25 (m, 2H), 2.3 (s, 3H), 2.3-2.4 (m, 2H), 2.7-2.8 (m, 2H), 4.6
(m, 1H), 4.72 (m, 1H), 6.05 (s, 2H), 6.5 (d, 1H), 6.75 (d, 1H), 6.82 (d, 1H), 6.99 (d, 1H), 8.52
(s, 1H), 9.3 (s, 1H); Maag Spectrym: M-+H* 471 and 473.

Example39 4-(6-chloro-2,3-methylenedioxyuniline)-5-piperidin-
4-ylwethoxyquinazoline dihydrochloride .

Using an analogous procedure to that described in Example 37,
N-(text-butoxycarbonyl)piperidin-4-ylmethanol was reacted with 4-(6-chloro-
2,3-methylenedioxyanilino)-5-fluoroquinazoline (0.1 g). The product so qbtained was
dissolved in a ZM solution of hydrogen chlaride in diethyl ether (20 ml) and stirred at ambient
temperature for 3 hours. The mixture was evaporated and the residue was triturated under
dicthyl ether. The solid so obtained was washed with diethyl ether and dried under vacuum.
There was thus obtained thoe tilte compound (0.121 g); NMR Spectrum: (DMSOdg) 1.5-1.6 (m,
2H), 1.9-2.0 (m, 2H), 2.3-2.4 (m, 1H), 2.8-2.9 {m, 2H), 3.3 (d, 2H), 442 (d, 2H), 6.15 (s, 2H),
7.07 (d, 1H), 7.15 (d, 1H), 7.53 (m, 2H), 8.06 (m, 1H), 8.87 (s, 1H), 10.57 (bx s, 1H); Mass_
Spectrum: M+H" 413 and 415,
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Example 40 4-(6-chloro-2,3-methylenedioxyanilino)-5-(N-methylpiperidin-
4-yimethoxy)quinazoline dihydrochloride

Using an analogous procedure to that described in Example 38, 4-(6-chloro-
2 3-methylenedioxyanilino)-5-piperidin-4-ylmethoxyquinazoline (obtained from the
dihydrochloride salt by trituration under a saturated methanolic ammonia solution) weas
reacted with aqueous formaldehyde and sodium triacetoxyborohydride. The reaction product,
obtained as the free base, was triturated under a 2M solution of hydrogen chloride in diethyl
ether, The resultant precipitate was isolated, washed with diethyl ether and dried under
vacuum. There was thus obtained the title compound, a portion of which wes converted to the
free base by trituration under a saturated methanolic ammonia solution. The free base gave
the following data : NMR Spectrum: (CDCls) 1.35-1.55 (m, 2E0), 1.9-2.1 (m, SH), 2.3 (s, 3H),
2.9 (d, 2H), 4.12 (d, 2H), 6.04 (s, 2H), 6.75 (d, 1H), 6.9 (d. 1H), 6.98 (4, 1H), 7.48 (d, 1H),
7.64 (m, 1H), 8.62 (s, 1H), 9.38 (s, 1H); Mas Spectrum: M+H" 427 and 429.

Exampled]l 4-(6-chloro-2,3-methylenedioxyanilino)-7-(3-piperidinopropoxy)-
S-tetrahydropyran-4-yloxyquinazoline _ '
A mixture of 7-(3-bromopropoxy}-4-(6-chloro-2,3-methylenedioxyanilino)-

* S-tetrahydropyran-4-yloxyquinazoline (0.536 g), piperidine (0.12 ml), potassium carbonste

30

(0.4 g) and DMF (2 ml) was stirred at ambient temperature for 16 hours, The mixture was
evaporated and the residue was triturated under methylene chloride. The mixture waa filtered
and the filtrate was purified by column chromatography on silica using initially a 1:1 mixture
of ethyl acetate and methylens chloride and then & 10:9:1 mixture of ethy} acetate, methylene
chloride and a saturated methanolic ammonia solution as eluent. There was thus obtained the
title compound (0.53 g); NMR Spectrum: (CDCl3) 1.4-1.5 (m, 2H), 1.55-1.7 (m, 4H), 19-2.1
(m, 4H), 2.2-2.3 (m, 2H), 24 (m, 4H), 2.5 (m, 2H), 3.6-3.7 (m, 2H), 4.0-4.1 (m, 2H), 4.15 (m,
ZH), 4.8 (m, 1H), 6.08 (s, 2H), 6.52 (d, 1H), 6.75 (d, 1H), 6.85 (d, 1H), 7.0 (d, 1H), 8.55 (s,
1H), 9.35 (s, 1H); Masa Spectrum: M+H" 541 and 543.

The 7-(3-bromapropaxy)-4-(6-chlaro-2,3-methylenedioxyanilino)-5-tetrahydropyran-
4-yloxyquinazoline used as a starting material was prepared as follows :-

Di-text-butyl azodicarboxylate (1.66 g) was added to a stirred mixture of 4-(6-chioro-
2,3-methylenedioxyanilino)-7-hydroxy-S-tetrahydropyran-4-yloxyquinazoline (1.5 g),
3-bromopropan-1-o0l (0.49 ml), triphenylphosphine (1.9 g) and methylene chloride (20 ml) and
the mixture was stirred at ambient temperatare for 1 hour. A second partion (1.66 g) of
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di-tert-butyl azodicarboxylate was added and the mixture was stirred at ambient temperature
for 16 hours. The mixture was filtered and the filtrate was purified by column
chromatography on silica using initially a 1:1 mixture of ethyl acetate and methylene chloride
and then a 25:24:1 mixture of ethyl acetate, methylene chloride and methanol as eluent. The
material g0 obtained was triturated under diethyl ether. The resultant solid was isolated,
washed with diethy] ether and dried under vacuum to give the required starting material
(0.536 g).

N\Z

Example 42 ]

Using an analogous procedure to that described in Example 41, the appropriate
haloalkoxy substituted quinazoline was reacted with the appropriate amine to give the
compound described in Table VIL

Table VII
R?)
., S
~o HN
XN
() |. v
No. & (R ) Q' (R%)
Note
[1] | 7-[3-(4-hydroxypiperidin- | 4-tetrahydropyranyl | 6-chloro-2,3-methylenedioxy
1-yl)propoxyl
Note

[1] 4-Hydroxypiperidine was used as the amins. The product gave the following data :
NMR Specttum: (CDCly) 1.5-1.7 (m, 2H), 1.85-2.05 (m, 6H), 2.05-2.25 (m, 4H), 2.5 (m, 2H),
2.8 (m, 2H), 3.55-3.65 (m, 2H), 3.6 (m, 1H), 3.95-4.05 (m, 2H), 4.12 (m, 2H), 4.75 (m, 1H),
6.03 (s, 2H), 6.5 (s, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.95 (d, 1H), 8.5 (s, 1H), 9.25 (s, 1H); Mass_
Spectrum: M+H" 557 and 559.
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Example43 4-(6-chloro-2,3-methylenedioxyanilino)-7-ptperidin-4-yimethoxy-
5-tetrahydropyran-4-yloxyquinazoline .

A mixmre of 7-[N~(text-butoxycarbonyl)piperidin-4-ylmethoxy]-4-(6-chloro-
2.3-methylenedioxyanilino)-5-tetrahydropyran-4-yloxyquinazoline (0.25 g), trfluoroacetic
acid (1 ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1.5 hours.
The mixture was evaporated and the residue was purified by column chromatography on silica
using a 93:7 mixture of methylene chloride and a uturated methanolic ammania solution as
cluent. The material 80 obtained was partitioned between cthyl acetate and an aqueous
ammonium hydroxide solution. The organic layer was dried over magnesium sulphate and
evaporated. There was thius obtained the title compound (0.07 g); NMR Spectrum: (CDCl,
and D;0) 1.5-1.7 (m, 2H), 1.9-2.1 (m, 4H), 2.2-2.3 (m, 2H), 2.8 (m, 2H), 3.32 (d, ZH), 3.65
(m, 2H), 3.94.1 (m, 3H), 4.8 (m, 1), 6.08 (s, 28), 6.52 (br s, 1H), 6.72 (d, 1H), 6.8 (s, LED,
6.98 (d, 1H), 8.5 (s, 1H); Mass Spectrum: M+H' 513 and 515.

Example44 4-(6-chloro-2,3-methylenedioxyanilino)-7-(N-methyipiperidin-
4-ylmethoxy)-S-tetrahydropyran-4-yloxyquinazoline

A mixture of 7-[N-(tegt-butoxycarbonyl)piperidin-4-yimethoxy]-4-{6-chloro-
2,3-methylenedioxyanilino)-5-tetrahydropyran-4-yloxyquinazoline (0.25 g), a concentrated -
aqueous formaldehyde solution (37%, 0.5 m!) and formic acid (5 ml) waa stizred and heated to
100°C for 2 hours. The mixture was cooled to ambient temperature and evaporated. The
residne was purified by column chromatography on silica using & 24:1 mixture of methylene
chloride and a saturated methanolic ammonia solution as eluent. The material 80 obtained was
pattitioned between methylene chloride and an aquecus ammonium hydroxide solution. The
organic layer was dried over magnesium solphate and evaparated. There was thus obtained
the title compound (0.1 g); NMR Spectrum: (CDCls) 1.4-1.6 (m, 2H), 1.75-1.9 (m, 3H), 1.9-
2.1 (m, 4H), 2.2-2.3 (m, 2H), 2.29 (s, 3H), 2.9 (d, 2H), 3.6-3.7 (m, 2H), 3.95 (d, 2H), 4.0-4.1
(m, ZH), 4.75 (m, 1H), 6.05 (s, 2H), 6.5 (d, 1H), 6.72 (d, 1H), 6.81 (d, 1H), 6.97 (4, 1H), 8.5
(s, 1H), 9.26 (s, 1H); Mags Spectrum: M+H* 527 and 529.

Example 45 4-(6-chloro-2,3-methylenedioxyaniline)-7-{(2R)-2,3-epoxypropoxy}-
S-tetrahydropyran-4-yloxyquinazoline

Caesium fluride (0.46 g) and (2R)-(-)-glycidyl tosylate (0.275 g) were added in tum
to a solution of 4-(6-chloro-2,3-methylenedioxyanilino)-7-fluaro-5-tetrahydropyran-
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4-yloxyquinazoline (0.416 g) in DMF (5 ml) and the reaction mixture was stirred and heated
to 60°C for 2 hours and to 70°C for a further 1.5 hours. The mixture was evaporated and the
residue was partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate
solution. The organic layer was washed with water and with brine, dried over magnesium
sulphate and evaporated. The reaidus was purified by column chromatography on silica using
2 49:1 mixture of methylene chlotide and methaniol as eluent. There was thus obtained the
title compound (0.36 g); NMR Spectrum: (CDCls) 1.9-2.1 (m, 2H), 2.2-2.3 (m, 2H), 2.8 (m,
1H), 2.98 (m, 1H), 3.42 (m, 1H), 3.6-3.7 (m, 2H), 3.954.1 (m, 3H), 4.45 (m, 1H), 4.8 (m,
1H), 6.02 (s, 2H), 6.59 (m, 12H), 6.72 (d, 1H), 6.81 (d, 1H), 6.97 (d, 1H), 8.5 (s, 1H), 9.27 (s,
1H); Mass Spectrym: M+H" 472 and 474,

Example46 4-(6-chloro-2,3-methyienedioxyanilino)-7-[3-(4-cyanomethylpiperazin-
1-yl)propoxy]-S-tetrahydropyran-4-yloxyquinazoline

A mixture of 4{6~chloro-2,3-methylenedioxyanilino)-7-(3-piperazin-1-ylpropoxy)-
S-tetrahydropyran-4-yloxyquinazoline (1.3 g), 2-chloroacetonitrile (0.167 ml), sodium iodide
(0.036 g), potassium carbonate (0.331 g) and DMF (15 rml) was stizred at ambient temperature
for 5 houm. The mixture was cvaporated and the residue was partitioned between ethyl
acetate and water. The organic phase was washed with brine, dried over magnesium sulphate

NN

and evaporated. The residue was purified by column chromatography on silica using a 10:9:1 )

mixture of ethyl acetate, methylene chloride and methanol as eluent. There was thus obtained
the title compound (0.69 g); NMR Spectrum: (CDCl3) 1.85-2,0 (m, 4H), 2.1 (m, 2H), 2.4-2.5
(m, 6H), 2.5-2.6 (m, 4H), 3.42 (s, 2H), 3.5-3.6 (m, 2H), 3.9-4.0 (m, 2H), 4.04.1 (m, 2H), 4.7
(m, 1H), 6.0 (s, 2H0), 6.42 (s, 1H), 6.65 (d, 1H), 6.78 (4, 1H), 6.9 (d, 1K), 8.42 (s, 1H), 9.2 (s,
1H); Mass Spectrum: M+H" 581 and 583.

Exumple 47 4-(6-chlorobenzofuran-7-ylamine)-7-(2-pyrrolidin-1-ylethoxy)- _
S-cyclopentyloxyquinazoline dihydrochloride

Sodium hexamethyldisilazane (1M solution in THF; 0.55 ml) was added to a solution
of 7-amino-6-chlorobenzofuran (0.093 g) in DMF (3 ml) which was cooled to 10°C and the
mixture was stirred at 10°C for 5 minutes. A solution of 4-chloro-5-cyclopentyloxy-
7+2-pyrrolidin-1-ylethoxy)quinazoline (0.1 g) in DMF (8 ml) was added and the mixture was
stirred at ambient temperature for 1 hour. The mixture was partitioned between ethyl acetate
and water. The organic layer was evaparated and the residue was purified by column

-
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chromatography on silica using a 49:1 mixture of methylens chlaride and methanol as eluent.
The material 50 obtained was dissolved in diethy] ether and 6M hydfogen chlaride in
isopropanol (0.1 ml) was added. The mixture was stirred for 5 minutes and then evaporated.
There was thus obtained the title compound as a dihydrochlorids salt (0.095 g), a portion of
which was converted into the free base using an analogous procedure to that described in
Bxample 3. ‘Tha free base gave the following characterising data : NMR Spectrum: (CDCls)
1.55-1.75 (m, 4H), 1.75-1.95 (m, 4H), 2.08 (m, ZH), 2.6-2.75 (m, 4H), 3.0 (m, 2H), 4.25 (m,
2H), 5.05 (m, 1H), 6.6 (d, 1H), 6.8 (d, 1H), 6.85 (d, 1H), 7.38 (d, 1H), 7.45 (d, 1H), 7.6 (d,
1H), 8.42 (s, 1H), 9.5 (s, 1H); Miass Spectrum: M+E* 493 and 495.
" The 7-amino-6-chlorobenzofuran used as & starting material was prepared as follows :-

Sodinm hydride (60% dispersion in mineral oil; 4.6 g) was added to a stirred solution
of 6-chloroanthranilic acid (18 g) in DMF (100 ml) and the mixturc was stirred at ambient
temperature for 30 minutes. Ethyl iodide (10 ml) was added and the reaction mixture was
atirred at ambient temperature for 2 days. The solvent was evaporated and the residue was
partitioned betweenethyl acetats apd water. The organic phase was washed in turn with water
and brine, dried over magnesium sulphate and evaporated. The residue was purified by
column chromatography on silica using & 4:1 mixture of petrolenm ether (b.p. 60-80°C) and
cthy! acetate as eluent. There was thus obtained ethyl 6-chloroanthranilate (15.8 g) as an oil;
NMR Spectrun: (DMSOd) 1.3 (t, 3H), 43 (g, ZH), 5.7 (brs, 2H), 6.6 (d, 1H), 6.7 (d, 1H),
7.1 (t, 1H). '

A solution of sodium nitrite (4.5 g) in water (100 ml) was added dropwise during

. 5 minutes to a stirred snspension of ethyl 6~chloroanthranilate (12.7 g) in a mixturs of

concentrated sulphuric acid (27.9 ml), water (38 ml) and ice (76 g). The reaction mixture was
sticred at 0°C for en additional 20 minutes and then heated to 120°C for 1 hour. The resnltant
mixture was poured into a mixture of ice and water and the product was extracted with diethyl
ether. The organic phase was washed in turn with water and brine, dried over magnesium
sulphats and eveporated. The residue was purified by column chromatography on silica using
& 4:1 mixture of petrolenm ether (b.p. 60-80°C) and methylene chloride as eluent. There was
thus obtained ethyl 6-chlaro-2-hydroxybenzoate (9.8 g); NMR Spectrum: (PMSOdy) 1.3 (t,
3H), 4.3 (g, 2H), 6.9 (d, 1H), 6.95 (d, 1H), 7.25 (d, 1H), 10.45 (br s, 1H).

Allyl bromide (5.5 ml) was added to a stirred mixturs of ethyl 6-chloro-
2-hydroxybenzoate (9.8 g), 1.5,7-triazabicyclo[4,4,0)dec-5-ene (10.4 g) and acetonitrile
(250 ml) and the reaction mixture was stirred at ambient temperature for 20 hours. The
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mixture was evaporated and the regidue was purified by column chromatogmphy on silica
using a 17:3 mixture of petroleum ether (b.p. 60-80°C) and diethyl ether as eluent. There was
thus obtained ethyl 2-allyloxy-6-chlorobenzoate (10.3 g); NMR Spectrum: (DMSOdg) 1.3 (t,
3H), 4.35 (q, 2H), 4.65 (d, ZH), 5.25 (d, 1H), 54 (d, 1H), 6.0 (m, 1H), 7.15 (m, 2H), 7.45 (t,
1H).

The material 80 obtained was heated to 230°C for 1 hour. The-reaction product was
cooled to ambient temperature and purified by column chromatography on silica 'using ad:l
mixture of petroleum ether (b.p. 60-80°C) and methylene chloride as cluent. There was thus
obtained ethyl 3-allyl-6-chloro-2-hydroxybenzoate (7.3 g); NMR Spectrum: (DMSOdg) 1.3 (t,
3H), 3.3 (m, ZH), 4.35 (q, 2H), 5.05 (m, 2H), 5.95 (m, 1H), 6.95 (d, 1H), 7.15 (d, 1H), 9.7 (br
s, 1H). )

The material so obtained was dissolved in methanol and cooled to -78°C. Ozone was
bubbled through the solution for 30 min. Dimethyl sulfide (5.4 ml) was added and the
reaction mixture was allowed to warm to embient temperature. The mixture was evaporaied
and the residue was partitioned between diethyl ether and water. The organic phase was
washed in turn with water and brine, dried over magnesium sulphate and evaporated. The
residue was purified by column chromatography on silica using a 1:1 mixture of petroleum
ether (b.p. 60-80°C) and methylene chloride and then a 9:1 mixture of methylene chloride and
diethyl ether as eluent. There was thus obtained 2-(4-chloro-3-ethoxycarbonyl-
2-hydroxyphenyl)acetaldehyde which was immediately suspended in 85% phospharic acid
(18 ml) and the mixture was heated to 100°C for 1 hour. The mixture was cooled to ambient
temperature and partitioned between diethyl ether and water. The organic phase was washed
in turn with water and brine, dried over magnesium sulphate and evaporated, The residue was
purified by column chromatography on silica using a 1:1 mixture of petroleum ether
(b.p. 60-80°C) and methylene chloride as ¢luent. There was thus obtained ethy!
6-chlorobenzofuran-7-carboxylate (5.9 g); NMR Spectrum: (DMSQOdg) 1.35 (t, 3H), 4.45 (q,
2H), 7.10 (d, 1H), 7.45 (4, 1H), 7.85 (d, 1H), B.15 (d, 1H).

A mixture of the material so obtained, 35% aqueous potassium hydroxide solution
(12.7 ml) and methanol (20 ml) was stirred and heated to reflux for 1 hour. The methanol was
eveporated and the residue was diluted with water and acidified to pH1 by the addition of
6N agqueous hydrochloric acid. The resultant precipitate was isolated, washed with water and
dried under vacuum over phosphorus pentoxide to give 6-chlorobenzofuran-7-carboxylic acid
(4.6 g); NMR Spectrum: (DMSQde) 7.05 (d, 1H), 7.4 (d, 1H), 7.75 (d, 1H), 8.1 (d, 1H).
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A mixture of a portion (1 g) of the material so obtained, diphenylphosphoryl azide
(2.2 ml), triethylamine (1.4 ml) and tert-butenol (2.7 ml) was stiored and heated to reflux for
18 hours. The mixture was allowed to cool to ambient temperature, poured into water and
extracted with ethyl acetate, The organic phase was washed in tnrn with water end brine,
dried over magnesium sulphete and evaparated. The reaidue was purified by column
chromatography on alumina using increasingly polar solvent mixtures starting with mixtures
of petroleum ether and methylene chloride and ending with a 4:1 mixture of methylene
chloride and ethyl acetate, There was thus obtained a mixture of 7-amino-6-chlorobenzofuran
and tert-batyl 6-chlorobmmﬁnm-7-qarbamnm. A solution of the mixture so obtained in
methylene chloride t1,5 ml) was cooled to 0°C and triflucroacetic acid (1.2 ml) was added.
The reaultant mixture was stitred for 1 hour. The mixture was evaporated and the residuc was
partitioned between ethyl acetate and a saturated aqueous sodiom bicerbonats solution. The
arganic phase was dried over magnesium sulphate and evaporated. The residue was purified
by column chromatography on silica using a 3:1 mixture of petroleum ether (b.p. 60-80°C)
and methylene chloride as ejuent. There was thus obtained 7-amino-6-chlorobenzofuran
(0376 ); NMR Spectrum: (DMSOdg) 5.5 (br 8, 2H), 6.85 (m, 2H), 7.1 (d, 1H), 7.95 (4, 1H);
Mass Spectrum: M+H" 167.

Example48 4-(3-chlorobenzofuran-7-ylamino)-7-2-pyrrolidin-1-ylethoxy)-
5-cyclopentyloxyquinazoline dihydrochloride '

Using an analogous procedure to that described in Example 47, 4-chloro-
S-cyclopentyloxy-7-(2-pyrrolidin-1-ylethoxy)quinazoline (0.1 g) was reacted with 7-amino-
3-chlorobenzofuran (0.051 g) to give the title compound, as a dihydrochloride salt (0.074 g), a
portion of which was converted into the free base using an analogous procedure to that
described in Example 3. The free base gave the following characterising data : NMR |
Spectramy: (CDCl) 1.7-1.8 (m, ZH), 1.8-2.0 (m, 6H), 2.1-2.3 (m, 4H), 2.7 (br 3, 4H), 3.02 (m,
2H), 4.3 (t, 2H), 5.08 (m, 1H), 6.61 (d, 1H), 6.84 (d, 1H), 7.3-7.45 (m, 2H), 7.65 (s, 1H), 8.64
(s, 1H), 8.76 (d, 1H), 10.3 (s, 1H); Masg Spectrum: M+H* 493 and 495.

Example 49 4-(2-chloro-5-methoxyanilino)-5-(4-methyipiperazin-1-yI)-7-(2-pyrrolidin-
1-ylethoxy)quinazoline trihydrochloride

Using an analogous procedure to that described in BExample 5, 4-chloro-
5-(4-methylpiperazin-1-y1)-7-(2-pyrmrolidin-1-ylethoxy)quinazoline (0.11 g) was reacted with
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2-chloro-5-methoxyaniline hydrochloride (0.064 g) in the presence of a 6M solution of
hydrogen chloride in isopropanol (0.05 ml) to give the title compound, as a trihydrochloride
salt (0.092 g), a portion of which was converted into the free base using an analogous
procedure to that described in Example 3. The free base gave the following characterising
data : NMR Spectrum: (CDCly) 1.8-1.9 (m, 4H), 2.32 (8, 3H), 2.48 (m, 2H), 2.65 (br 2, 4H),
2.82 (d, 2H), 2.98 (m, 4H), 3.2 (d, 2H), 3.82 (s, 3H), 4.25 (m, 2H); 6.65 (m, 1H), 6.95 (m,
1H), 7.3 (d, 1H), 8.02 (d, 1H), 8.52 (s, LH); Mass Spectrum: M+H' 497 and 499,

The 4-chloro-5+(4-methylpiperazin-1-yl)-7-(2-pymrolidin-1-ylethoxy)quinazoline used
a3 a starting material was prepared as follows :- .

A mixture of 5,7-difluoro-3,4-dihydroquinazolin-4-one (0.091 g), 1-methylpiperazine
(0.1 g) and DMF (2 ml) was stirred and heated to 100°C for 1 hour. The mixture was
evaporated and the residue was purified by column chromatography using & 97:3 mixture of
methylene chloride and a samrated methanolic ammonia solution a8 eluent. There was thus
obtained 7-fluoro-5-(4-methylpiperazin-1-yl)-3 4-dihydroquinezolin4-one (0.09 g); NMR.
Spectrum: (CDCl;) 2.42 (s, 3H), 2.72 (br 8, 4H), 3.2 (br 8, 4H), 6.72 (m, 1H), 7.0 (m, 1H), 8.0
(s, 1H); Mass Spectram: M+H' 263.

Sodium hydride (60% dispersion in mineral oil; 0.96 g) was added to a stirred solution
of 1-(2-hydroxyethyl)pyrrolidine (1.4 ml) in DMF (20 ml) and the mixture was stirred at
ambient temperature for 10 minutes. 7-Fluore-5-(4-methylpiperazin-1-yl)-
3,4-dihydroquinazolin-4-one (0.09 g) was added and the mixture was stirred and heated to
100°C for 3 hours. The resultant mixture was evaporated and acetic acid (1.4 ml) and
methylene chloride were added in tom to the residue. The mixture wes filtered and the filtrate
was poured onto a column of silica and elutéd with a 19:1 mixture of methylene chlotide and a
safurated methanolic ammonia solution. The material so obtained as triturated under pentane,
isolated, washed with pentane and dried under vacunm. There was thus obtained
5-(4-methylpiperazin-1-yl)-7-(2-pyrrolidin-1-ylethoxy)-3,4-dibydroquinazolin-4-one (0.74 g);
NMR Spectmym: (CDCl,) 1.7-1.9 (m, 4H), 2.4 (s, 3H), 2.6-2.8 (m, 8H), 2.92 (t, 2H), 3.15 (br
8, 4H), 4.2 (1, 2H), 6.6 (d, 1H), 6.8 (d, 1H), 7.92 (s, 1H); Mass Spectrum: M+H" 358.

A mixture of a portion (0.65 g) of the material so obtained, phosphory! chloride
(0.252 ml), diisopropylethylamine (0.94 ml) and 1,2-dichloroethane (30 ml) was stirred and
heated to 80°C far 2 hours. The mixture was evaporatad and the residuc was purified by
column chromatography on silica using a 24:1 mixture of methylone chloride and s saturated
methanolic ammonia solution as eluent. There was thus obtained 4-chloro-

- — =y
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5-(4-mothylpiperazin-1-yl)-7-(2-pyrrolidin-1-ylethoxy)quinazoline (0.23 g); NMR Spectrony:
(CDCl3) 1.9-2.1 (br s, 4H), 2.5 (s, 3H), 2.65 (m, 2H), 2.85-3.1 (m, 10H), 3.32 (d, 2H), 4.4 (br
s, 2H), 6.85 (d, 1H), 7.05 (d, 1H), 8.8 (s, 1H); Masa Specttum: M+H" 376.

Examplo 50 4-(6-chloro-2,3-methylenedioxyanilino)-5-Q¥-methylplperidin-4-yloxy)-
7-(2,2,2-trifluoroethoxy)quinazoline

A mixture of 4-(6-chloro-2,3-methylenedioxyanilino)-7-hydroxy-
5-(N-methylpiperidin-4-yloxy)quinazoline (0.1 g), 2,2,2-trifluoroethyl 4-toluenesulphonate
(0.071 g), potassium carbonate (0.08 g) and DMF (2 ml) was stirred and heated to 95°C for
24 hours. The mixture was cooled to ambient temperature and partitioned between ethyl
acetate and water.. The organic solution was washed with water and with brine, dried over
magnesium sulphate and evaporated The regidue was purified by column chromatography on
gilica uging a 45:46:4 mixture of methylene chloride, ethyl acetate and methanol as eluent.
There was thus abtained the-title compound (0.058 g); NM- Spectrum: (CDCls) 1.95-2.1 (m,
2H), 2.1-2.3 (m, 2H), 2.32 (g, 3H), 2.3-2.45 (m, 2H), 2.75 (m, 2H), 4.48 (m, 2H), 4.64 (m,
1H), 6.05 (s, 2H), 6.6 (d, 1H), 6.74 (d, 1H), 6.78 (d, 1H), 6.97 (d, 1H), 8.5 (s, 1H), 9.28 (s,
1H); Mass Spectrum: M+H* 511 and 513,

The 4-(6-chlaro-2,3-methylenedioxyanilino)-7-hydroxy-5-(N-methylpiperidin-
4-yloxy)quinazoline used as a starting material was prepared as follows :-

A solution of di-fert-butyl azodicarboxylate (5.44 g) in methylene chloride (20 ml) was
added dropwise to a stirred mixture of 7-benzyloxy-5-hydroxy-3-pivaloyloxymethyl-
3,4-dihydroquinazolin-4-one (6 g) 4-hydroxy-N-methylpiperidine (2.17 g), triphenylphosphine
(6.17 g) and methylene chloride (100 ml) that had been cocled to 0°C. The resultant mixture
was stimed at ambient temperature for 1 hoar. The mixture was evaporated and the residne
was purified by column chromatography on silica using a 10:9:1 mixture of methylene
chloride, ethyl acetats and a satumted mesthanolic mnmonia solution as eluent. The material so0
obtained was dissolved in a saturated methanolic ammonia solution (240 ml) and stirred at
ambient temperature for 16 hours. The mixture was evaporated and the regidue was triturated
under diethyl ether. The resultant solid was isolatad, washed with diethyl ether and dried
under vacoum. There was thua obtained 7-benzyloxy-5-(N-methylpiperidin-4-yloxy)-
3,4-dihydroquinazolin-4-one (3.68 g);-mm: (CDCl;) 2.0 (m, 4H), 23 (s, 3H), 2.35
(m, 2H), 2.75 (m, 2H), 4.5 (m, 1H), 5.15 (s, 2H), 6.6 (d, 1H), 6.82 (d, 1H), 7.3-7.5 (m, 5H),
7.92 (s, 1H); Mass Spectrum: M+H" 366,
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A mixture of the material 80 obtained, triphenylphosphine (8.65 g), carbon
tetrachloride (10 ml) and 1,2-dichloroethane (100 ml) was stirred and heated to 70°C for
2 hours. The mixture was evaparatod and the 7-benzyloxy-4-chloro-5-(N-methylpiperidin-
4-yloxy)quinazoline so obtained was dissolved in isopropanol (2'm1)'nnd 6-chloro-
2,3-methylenedioxyaniline (1.9 g) and a SM hydrogen chloride solution in isopropancl
(2.1 ml) were added in tumn. The resultant mixture was stirred at 50°C for 20 minutes and at
80°C for 30 minutes. The mixture was evaparated and the residue was suspended in ethyl
acctate and stirred for 1 hour at ambient temperature. The resultant solid was isolated, washed
with ethyl acetate and with dicthyl ether. The solid was digsolved in a 19:1 mixture of
methylene chloride and a saturated methanolic ammmonia solution and stirred at ambient
temperature for 15 minutes. The mixture was filtered, the filtrate was evaporated and the
residue was purified by column chromatography on silica using a 50:47:3 mixture of ethyl
acctate, methylene chloride and methenol as eluent. There was thus obtained 7-benzyloxy-
4-chloro-5-(N-methylpiperidin-4-yloxy)quinazoline (4.2 g); NMR Spectrum:(CDCls) 2.0-2.1
(m, 2H), 2.2 (m, 2H), 2.3 (s, 3H), 2.25-2.35 (m, 2H), 2.75 (m, 2H), 4.6 (m, 1H), 5.2 (8, 2H),
6.1 (s, 2H), 6.6 (s, 1H), 6.75 (d, 1H), 6.95 (s, 1H), 7.0 (d, 1H), 7.32-7.52 (m, 5H), 8.52 (s, 1H),
9.3 (s, 1H)) ; Mass Spectrum: M+ 519 and 521.

A mixture of a portion (1.5 g) of the material so obtained and trifluoroacetic acid
(15 ml) was stirred and heated to refiux for 6 hours. The mixture was evaporated and the
residue was dissolved in water end basified to pHY by the addition of aolid sodium
bicarbonate. The mixture was extracted with ethyl acetate and the organic Iayer was washed
with brine, dried over magoesium sulphate and evaporated. The residue was purified by
column chromatography on silica using a 10:9:2 mixture of ethyl cetate, methylene chloride
and methanol as eluent. There was thus obtained 4-(6-chloro-2,3-methylenedioxyanilino)-
7-hydroxy-5-(N-methylpiperidin-4-yloxy)quinazoline (0.8 g); NMR Specirym: (CDCls) 1.9-
2.05 (m, 2H), 2.05-2.15 (m, 2H), 2.2-2.3 (m, 2H) , 2.28 (s, 3H), 2.7 (m, 2H), 4.5 (br s, 1H),
6.05 (s, 2H), 6.5 (d, 1H), 6.7 (d, 1H), 6.85 (d, 1H), 6.95 (d, 1H), 8.4 (s, 1H), 9.35 (s, 1H);
Mass Spectrum M+H' 429 and 431.

Example 51  4-(6-chioro-2,3-methylenedioxyanilino)-7-ethoxy-5-(N-methylpiperidin-
4-yloxy)quinazoline

A solution of di-grt-butyl azodicarboxylate (0.26 g) in methylene chloride (1 ml) was
added dropwise to a stitred mixture of 4-(6-chloro-2,3-methylenedioxyanilino)-7-hydroxy-
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5-QN-methylpiperidin-4-yloxy)quinazoline (0.12 g), ethanol (0.019 g), triphenylphosphine -
(0.15 g) and methylens chloride (2 mI) and the resultant mixture was stirred st ambient
temperature for 1 hour. A 2M solution of hydrogen chloride in diethyl ether (3 ml) was added
and the mixture was stirred at ambient temperature for 1.5 hours. Diethyl ether (1 mi) was
added and the precipitate was isolated and dried under vacuum. The solid so obtained waa
dissolved in a 9:1 mixture of methylene chloride and a saturated mathanolic ammonia
solution. The mixture was filtered and the filtrate was evaporated. 'Ihemduewas triturated
under peatane and the resultant solid was isolated and dried under vacuum. Thers was thus)
obtained the title compound (0.092 g); NMR Spectrum: (CDCls) 1.5 (t, 3H), 1.95-2.1 (m, 2H),
2.15-2.5 (m, 2H), 2.3 (8, 3H), 2.3-2.4 (m, 2H), 2.7 (br s, 2H), 4.15 (m, 2H), 4.6 (m, 1H), 6.05
(s, 2H), 6.5 (d, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.95 (d, 1H), 8.5 (s, 1H), 9.25 (br s, 1H); Mass
Spectrum: M+H" 457 and 459,

Example 52 4-(6-chloro-2,3-methylenedioxyanilino)-7-(2-fluoroethoxy)-
5-(N-methylpiperidin-4-yloxy)quinazoline

Using an analogous procedure to that described in Example 51, 4-(6-chloro-
2,3-methylenedioxyanilino)-7-hydroxy-5-(N-methylpiperidin-4-yloxy)quinazoline was reacted
with 2-flucroethanol to give the title compound; NMR Spectrum: (CDCls) 2.0-2.1 (m, 2H),
2.15-2.3 (m, ZH), 2.35 (s, 3H), 2.3-2.4 (m, 2H), 2.8 (br s, 2H), 4.32 (m, 1H), 4.4 (m, 1H), 4.65
(m, 1H), 4.8 (m, 1H), 4.9 (m, 1H), 6.05 (s, 2[-[5. 6.6 (s, 1H), 6.75 (d, 1H), 6.85 (s, 1H), 7.0 (d,
1H), 8.55 (s, 1H), 9.3 (s, 1H); Mass Spectrum: M+H' 475 and 477.

Example §3 4~(6-chloro-2,3-methylenedioxyaniline)-7-isobutoxy-
5-QN-methylpiperidin-4-yloxy)quinazoline

Using an analogous procedure to that described in Example 51, 4-(6-chloro-
2,3-methylenedioxyanilino)-7-hydroxy-5-Q¥-methylpiperidin-4-yloxy)quinazoline was reacted
with isobutanol to give the title compound; NMR Spectrum: (CDCls) 1.05 (d, 6H), 1.95-2.05
(m, 2H), 2.08-2.28 (m, 3H), 2.3 (s, 3H), 2.3-2.4 (m, 2H), 2.7 (br s, 2H), 3.82 (d, 2H), 4.6 (m,
1H), 6.03 (s, 2H), 6.5 (s, 1H), 6.7 (d, 1H), 6.8 (s, 1H), 6.95 (d, 1H), 8.5 (s, 1H), 9.25 (s, 1H);

30 Migs Spectrum: M+H' 485 and 487,
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Example 54 4-(2,3-methylenedioxyanilino)-5-(4-methylpiperazin-1-yl)- \?’5\
7-(2-pyrrolidin-1-ylethoxy)quinazoline trihydrochloride

Uging an analogous procedure to that described in Example 5, 4-chloro-
5~(4-methylpiperazin-1-yl)-7-(2-pyrrolidin-1-ylethoxy)quinazoline (0.11 g) was reacted with
2,3-methylenedioxyaniline (0.045 g) in the presence of a 6M solution of hydrogen chlorids in
isopropanol to give the title compound, as a trihydrochloride salt (0.105 g), & portion of which
was converted into the free base using an analogous procedure to that described in Example 3.
The free base gave the following chercterising data : NMR Spectrum: (CDCls) 1.78 (br s,
4H), 2.3 (s, 3H), 2.5 (m, 2H), 2.6 (br s, 4H), 2.8 (d, 2H), 2.95 (m, 4H), 3.08 (d, 2H), 4.18 (m,
2H), 5.98 (s, 2H), 6.6 (d, 1H), 6.86 (m, 1H), 6.94 (s, 1H), 8.06 (d, 1H), 8.5 (s, 1H), 11.8 (s,
1H); Mass Spectrum: M+H' 477.

Example 55 4-(6-chloro-2,3-methylenedloxyanilino)-5-morpholino-7-(2-pyrrolidin-
1-ylethoxy)quinazoline

A mixture of 4-chloro-5-morpholino-7-(2-pyrrolidin-1-ylethoxy)quinazoline (0.27 g),
6-chloro-2,3-methylenedioxyaniline (0.14 g) and isopropanol (4 mI) was stirred and heated to
80°C for 1 hour. The mixture was evaporated and the residue was dissolved in a 49:1 mixture
of methylene chioride and a saturated methanolic ammonia solution. The mixture was filtered
and the fitrate was poured onto a column of silica and eluted with a 97:3 mixture of
methylene chloride and a saturated methanolic ammonia solution. The material so obtained
was triturated under diethyl ether. The resultant solid was isolated, washed with diethyl ether
and dried under vacuum, There was thus obtained the title compound (0.035 g); NMR_
Spectum: (CDCl3) 1.85 (br s, 4H), 2.65 (br &, 4H), 3.0 (m, 2H), 3.08 (m, 2H), 3.18 (4, 2H),
3.82 (m, 2H), 4.05 (m, 2H), 4.25 (m, 2H), 6.05 (s, 2H), 6.75 (d, 1H), 6.95-7.1 (m, 3H), 8.52 (s,
1H); Mass Spectrum: M+H" 498 and 500.

The 4-chloro-5-morpholino-7-(2-pymolidin-1-ylethoxy)quinazoline used as & starting
material was prepared as follows :- .

A mixture of 5,7-difluaro-3,4-dihydroquinazolin-4-one (0.91 g), morpholine (0.9 ml)
and DMF (20 mI) was stirred and heated to 100°C for 1 hour. The mixture was evaporated. A
saturated methanolic ammonia solution (1 ml) was added to the residue and the mixture was
stirred at ambient temperature for 5§ minutes. The mixture was evaporated and the residue was
triturated under water. ‘The resultant solid was isolated, washed with water and with diethyl
ether and dried under vacuum. There was thus obtained 7-fluoro-5-morpholino-
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3,4-dihydroquinazolin-4-one (0.85 g); NMR Spectrum: (DMSOds) 3.05 (br s, 4H), 3.8 (t, 4H),
6.8 (m, 1H), 6.92 (m, 1H), 8.02 (s, 1H); Mass Spectrum: M+H" 250.

Sodium hydride (60% dispersion in mineral oil, 0.5 g) was added to a stirred solution
of 1-(2-hydroxyethyDpymolidine (0.7 ml) in DMF (15 ml) which had been cooled to 5°C. The
mixture wes stirred for 10 minutes. 7-Fluoro-S-morpholino-3,4-dihydroquinazolin-4-one
(0.75 g) was added and the mixture was heated to 80°C for 1 hour and then to 90°C for
3 hours. The mixture was evaparated and the residue was dissolved in acetic acid (0.9 ml) and
diluted with a mixture of methylene chioride and methanol. The resultant solution was poured
onto & colum of silica and eluted with a 47:3 mixture of methylene chloride and methancl as
eluent. The material so obtained was triturated under diethyl ether and the resoltant solid was
isolated, washed with diethyl ether and dried under vacoum. There was thus obiained
5-morpholino-7-(2-pyrrolidin-1-ylethoxy)-3,4-dihydroquinazolin-4-one (0.5 g); NMR_
Spectrym: (DMSOdg) 1.7 (br s, 4H), 2.8 (m, 2H), 3.02 (br 5, 4H), 3.8 (m, 4H), 4.2 (m, 2H),
6.45 (d, 1H), 6.7 (d, 1H), 7.92 (s, 1H), 11.7 (br s, 1H); Mass Spectrum : M+H"* 345,

A mixture of a partion (0.26 g) of the material so obtained, phospharyt chlaride
(0.084 mI), diisopropylethylamine (0.34 ml) and 1,2-dichloroethane (5 mi) was stirred and
heated to 80°C for 3 hours. The mixture was evaporated to give 4-chloro-5-marphalino-
7-(2-pyrrolidin-1-ylethoxy)muinazoline which was nsed without further purification.

Example§6 4-(6-chloro-2,3-methylenedioxyanilino)-5-phenoxyquinazoline
monohydrochloride

A mixture of 4-(6-chloro-2,3-methylenedioxyanilino)-5-fluoroquinazoline (0.213 g),
phenol (0.45 g), potassinm carbonate (0.828 g) and DMF (3 ml) was stirred and heated to
90°C for 30 hours. The mixture was evaporeted and the residue was partitioned between ethyl
acetate and a 2N aqueous sodium hydroxide solution. The arganic layer was washed with
brine, dried over magnesium sulphate and evaporated. The residne was purified by column
chromatography on silica using & 99:1 mixtare of methylene chioride and methanol as eluent.
‘The material 8o obtained was dissolved in disthyl ether and a 6M solution of hydrogen
chlorids in diethyl ether (1 equivalent) was added. The resultant solid was isolated, washed
with diethyl ether and dried under vacuum. There was thus obteined the title compound
(0.05 g); NMR Spectnyn: (DMSOds and CF;CO2D) 6.18 (s, 2H), 6.95 (d, 1H), 7.05 (d, 1H),
7.1(d, 1H), 7.35 (d, 1H), 7.42 (m, 1H), 7.52-7.62 (m, 3H), 8.0 (m, 1H), 9.0 (s, 1H); Mass_
Spectrum : M+H" 392 and 394,
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Example 57
Pharmaceutical compositions

The following illustrate representative pharmaceutical dossge forms of the invention
5 88 defined herein (the active ingredient being termed “Compound X™), for therapeutic ar
prophylactic use in humans: -

(a) Tabletl mg/tablet

Compound X.............. SR 100

10 Lactose PhEBUL........cccovemmmimsmremsnasensrssnasmssanssnsrssans 182.75
Croscarmellose 80dium......cuuecrsicsrccsmsnssrasncnsarasae 120
Mazize starch paste (5% w/v paste)............ccouscennns 225
Magnesium steamate...........oeeersssnines R

15 (b) Tabletll mg/tablet
Compound X........ccserccnmsimssensasassaesmamsisansssassacsns 50
Lactose PhEUL.........coeeenincncnanace 223.75
Croscarnellose sodiumu..........ueeeeeseecsnnensscccessnnn 6.0
MEIZE SERICR. ccvvsreserrone v 150

20 Polyvinylpymolidone (5% w/v paste).........cccnes 225
Magnesium stearate... 30

() TabletIl mg/tablet

Compound X......c.ccicmsnmmsmmmensiie 1.0

25 Lactose Ph.Eur........ . 9325
Croscarmellose 80ditIm......eexvrriscsmcrssrarnaseasansusans 40
Mauize starch paste (5% w/v paste)........c.coevemeenens 0.75
Magnesium Stearate...............c.cueisncssensessnssasessess 1.0

30 (d) Capsule ' me/capinle
Compound X.... cemsesmussasesianins - 10
Lactose Ph.Eur. 2 .. 4885

Magnesiom................ . 1.5
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(© InjectionI (50 mg/ml)
Componnd X. - 3.0% wiv
1M Sodium hydroxide solution 15.0% viv
5 0.1M Hydrochloric scid (to adjust pH to 7.6)
Polyethylene glycol 400 4.5% wiv
Water for injection to 100%
O Injection Il (10 mg/ral)
10 Compound X...... : . 1.0%wiv
Sodium phosphate BP.... e 3.6% WiV
0.IM Sodium hydroxide 801GHOD........ccureereeens . 15.0% viv
Water for injection to 100%
15 (§) Injection I (1mg/ml, buffered to pHS)
Compound X ' 0.1% wiv
Sodium phosphate BP, 2.26% wiv
CHILC BCH. uuevseressesmsmsssmsssnssscncsesssessossassssssosesen 0.38% wiv
Polyethylens glycol 400......... 3.5% wiv
20 Water far injection to 100%
@)  Aerosoll mg/ml
Compound X 10.0
Sarbitan trioleste... : 13.5
25 Trichloroflucromethane. . 910.0
Dichlorodifiuoromethane, .. 490.0
@  Aerosolll ' mg/ml
Compound X. 02
30 Sorbitan trioleate......oucerrmssereesmsn ' 027
Trichlorofluocromethane.. 700
Dichlorodifluoromethane w2800

Dichlorotetrafluoroethane 1054.0




' WO 0154341
- 205 -

)] Acrosol I

(k) Aerosol IV
10 Compound X.......... craesesessesennassasass

15
@ Ointment

WaLeT.......cvnccrnaes

Note'

The above fornmulations may be obtained by conventional procedures well known in
25 the pharmeceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for
example to provide a coating of cellulose acetate phthalate. The berosol formnlations (h)-(k)
may be used in conjunction with standard, metered dose aerosol dispensers, and the
suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative
suspending agent such as sorbitan monocleats, sorbitan sesquialeate, polysorbate 80,

30 polyglycerol oleate or oleic acid.
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CLAIMS
1, A quinazoline derivative of the Formula I

\/Q'

\

(R')n .

5 whereinmis 0,1, 2 or 3;
each R' group, which may be the same or different, is selected from halogeno,
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy,
carbamoyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy,
(2-6C)elkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)elkylsulphonyl,
10 (1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
~ N1-6C)alky(2-6C)alkanoylamino, (3-6C)alkencyiamino, N-(1-6C)alkyl-
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-6C)alkyi-(3-6C)alkynoylamino,
N~(1-6C)alkylsulphamayl, N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino snd
15 N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or fram a group of the formula ;
Qs_ x!-
wherein X' is a direct bond ar is selected from O, S, SO, SOz, NRY), CO, CH(ORY,
CONR*), NR*CO, SONR"), NR“SO,, OCRY;, SCR*); and N(RY)CR");, wherein R* is
hydrogen or (1-6C)alkyl, and Q' is aryl, aryl(1-6C)alkyl, (3-7C)cycloelkyl, (3-7C)cycloalkyl-
20 (1-6C)alkyl, (3-7C)cycloalkeyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alkyl, heterocyelyl ar heterocyclyl-(1-6C)alkyl, or (R')x is (1-3C)alkylenedioxy,
end wherein adjacent carbon atoms in any (2-6C)alkylens chain within a R' substituent
are optionally separated by the insertion into the chain of a group selected from O, 8, SO, SO;,
N(R®), CO, CH(OR®), CON(R®), N(R*YCO, SO;N®R®), N(R")S0;, CH=CH and C=C wherein
25 R is hydrogen ar (1-6C)alkyl,
and wherein any CHy=CH- or HC=C- group within a R' substituent optionally bears at
the terminal CHa= or HCs position & substituent selected from halogeno, carboxy, carbamoyl, -
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(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyilcarbamoyl,
amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl and di-[(1-6C)alkyl]amino-(1-6C)alkyl or
from a group of the forrmla ;
Q‘ - xz -

5 wherein X? is a direct bond or is selected from CO and N(R®)CO, wherein R is hydrogen ar
(1-6C)alkyl, and Q* is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)elkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl, )

and wherein any CH; or CHj group within a R! substituent optionally bears on each
said CH3 or CHj; group one or more halogeno ar (1-6C)alkyl substituents or a substituent

10 selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alkoxy, (1-6C)alkylthio,
(1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]Jamino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoy],
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl,

15 (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a
group of the formula :

-x*-Q° .
wherein X° is a direct bond or is selected from O, S, SO, SOz, NR"), CO, CH(ORY),
CONR"), NR")CO, SO;NR"), NR")SO;, CR")20, CR");S tnd NR")C(R);, wherein R’ is -
20 hydrogen or (1-6C)alkyl, and Q* is aryl, aryl{1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-
(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl, heteroaryl, heteroaryl-
(1-6C)alkyl, heterocyclyl or heterocyclyl-(1-6C)alkyl,
and whezein any aryl, heteroary] or heterocyclyl group within a substituent on R
optionally bears 1, 2 ar 3 substituents, which may be the same or different, selected from
25 halogeno, triflucromethyl, cymno, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkyithio, (1-6C)elikylsulphinyl, (1-6C)alkyisulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkancyloxy, (2-6C)alkancylamino,
30 N~(1-6C)alkyl-(2-6C)elkanoylamino, N-(1-6C)alkylsulphamoyl,
N,N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkenesulphonylamino, or from a group of the formula :
-x*-R*
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wherein X*is a direct bond or is selected from O and N(R®), wherein R is hydrogen or
(1-6C)alkyl, and R" is halogeno-(1-6C)alkyl, hydraxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano~(1-6C)alkyl, amino~(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl, di-[(1-6C)alkyllamino-
(1-6C)alkyl, (2-6C)alkanoylamino-(1-6C)alkyl or (1-6C)alkoxycarbonylamino-(1-6C)alkyl,

5 or from a group of the formnla :

. _ -X3-¢f

wherein X* is a direct bond or is salected from O, CO and N(R'®), wherein R* is hydrogen or
(1-6C)alkyl, and Q° is aryl, aryl-(1-6C)alky}, heteroaryl, heteroaryl-(1-6C)alkyl, hetervcyclyl
or haterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the sarme

10 or different, selected from halogeno, (1-6C)alkyl and (1-6C)alkoxy,

and wherein any heterocyclyl group within a substituent on R! optionally bears 1 or 2
oxo or thioxo substituents;

R? is hydrogen or (1-6C)alkyl;

R’ is hydrogen or (1-6C)alkyl;

15 Z is a direct bond ar is sclected from O, S, SO, SOz, N(R'™), CO, CH(OR'™),
CONR"), N(R')CO, SO;NR""), NR'))SO,, OCR™)3, SCR™), and NR")CR™),,
wherein R"! is hydrogen or (1-6C)alkyl;

Q' is aryl, aryl(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-6C)alkyl,
(3-7C)cycloalkenyl, (3-7C)cycloalkemyl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,

20 heterocyclyl ar heterocyclyl-{1-6C)alkyl, or, when Z is a direct bond or O, Q' may be
(1-6C)alkyl, (2-BC)alkenyl, (2-8C)alkynyl, halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl,
(1-6C)alkoxy-(1-6C)alky}, cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-
(1-6C)alkyl, di-[(1-6C)alkyl]amino-(1-6C)alkyl, (1-6C)alkylthio-(1-6C)alkyl,
(1-6C)alkylsulphinyl-(1-6C)alkyl ar (1-6C)alkylsulphonyl-(1-6C)alkyl,

25 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q*-Z-
group are optionally seperated by the insertion into the chain of a group selected from O, S,
SO, 8O3, N(R'?), CO, CH(OR'), CON(R'?), NR'})CO, SONR'?), NR'%SO,, CH=CH and
C=C wherein R™ is hydrogen or (1-6C)alkyl,

and wherein any CH,=CH- or HC=C- group within the Q'-Z- group optionslly bears at

30 the terminal CHa= or HCs position a substituent selected from halogeno, carboxy, carbamoyl,

(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyl]lcarbamoyl,
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amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyt and di-{(1-6C)alkyl]amino-(1-6C)alkyl or
from a group of the formula : '
| Q-x*- -
wherein X° is a direct bond or is selected from CO and N(R'*)CO, wherein R'* is hydrogen or
5 (1-6C)alkyl, and Q’ is aryl, aryl(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl,
and wherein any CH; or CH, group within the Q'-Z- group optionally bears on each
said CHa or CHj group one or more halogeno or (1-6C)alkyl subatituents or a substituent
selected from hydroxy, cyano, amino, carboxy, cubamo:}l. (1-6C)alkoxy, (1-6C)alkylthio,

10 (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamina, di-[(1-6C)alkyl]amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N,N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)elkanoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)atkyf]sulphemoyl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a

15 group of the formula :

- XT - Ql
wherein X’ is a direct bond or is selected from O, S, SO, SO, NR'), CO, CH(OR'),
CONR'), NR')CO, SO,N®'), N(R')S0;, CR )20, CR'*):S and NR™CR)
wherein R' ig hydrogen or (1-6C)alkyl, and Q® is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl,

20 (3-7C)eycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cyeloalicanyl(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, beterocyclyl or heterocyclyl-(1-6C)alkyl,

and wherein any aryl, heteroaryl or heterocyclyl group within the Q'-Z- group
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, cartbamoyl, (1-6C)alkyl,

25 (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,

" di-[(1-6C)alkyljamino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl,

30 N,N-di-{(1-6C)alkyl}sulphamoyl, (1-6C)alkancsulphonylamin and N-(1-6C)alkyl-

(1-6C)alkanesulphonylamino, or from a group of the formula :

- xl - RIS
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wherein X® is a direct bond or is selected from O and N(R'€), wherein R is hydrogen or
(1-6C)alkyl, and R* is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-(1-6C)alkyl, amino~(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-[(1-6C)alkyl]amino-(1-6C)alkyl, or from a group of the formula ;

5 -X*-Q°
wherein X’ is a direct bond or is selected from O, CO and N(R'"), wherein R* is hydrogen or
(1-6C)elkyl, and Q" is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
ar heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the sgame
or-different, selected from halogeno, (1-6C)alkyl and (1-6C)alkoxy,

10 and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 ar 2 oxo
or thioxo substituents; and
Q? is an aryl group of formula In
G!
G G?
G4
Gs Ia

wherein G is selected from halogeno, triflucromethyl, cyano, nitro, hydroxy, amino, carboxy,

15 carbamoyl, (1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkyny], (1-6C)alkoxy, (2-6C)alkenylaxy,
(2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl,
(1-6C)alkylamino, di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl,
N.N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkenoyloxy, (2-6C)alkenoylamino,
N-(1-6C)alkyl-(2-6C)alkanoylamino, (3-6C)alkenoylamino, N~(1-6C)alkyl-

20 (3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(1-6C)alkyl~(3-6C)alkynoylamino,
N-(1-6C)alkylsolphamoyl, N.N-di-f(1-6C)alkyl]sulphamoyl, (1-6C)alkanesulphonylamino and
N~(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula ;

- xlo - RII
wherein X'° is a direct bond or is selected from O and N(R'®), wherein R'? is hydrogen or

25 (1-6C)alkyl, and R'® is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)alkyl,
cyano-~(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-{(1-6C)alkyl]amino-(1-6C)alkyl, or from a group of the formula :

-x1 _Qm
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wherein X! is a direct bond ar is selected from O, S, SO, SOz, N(R*™, CO, CH(OR™),
CONR™), NR*)CO, SONR™), NR™)SO,, CR™),0, CR™)S and NR™)CR* ),
wherein R® is hydrogen or (1-6C)alkyl, and Q" is aryl, aryl-(1-6C)alkyl, heteroaryl,
heteroaryi-(1-6C)alkyl, heterocyclyl or haterocyclyl<(1-6C)alkyl which aptionally bears 1 or 2
5 substituents, which may be the same or different, selected from halogeno, (1-6C)alkyl and
(1-6C)alkoxy, and any heterocyclyl group within Q'® optionally bears 1 or 2 oxo or thioxo
substituents, _ )
and each of G?, G?, G* and G°, which may be the same or different, is selected from
hydrogen, halogeno, triflucromethyl, cyana, nitro, hydroxy, amino, (1-6C)alkyl,

10 (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino and di-[(1-6C)alkylJamino,

ar G' and G? together farm a group of formula :- -CH=CH-CH=CH-,
-N=CH-CB=CH-, -CH=N-CH=CH-, -CH=CH-N=CH-, -CH=CB-CH=N-, -N=CH-N=CH-,
-CH=N-CH=N-, -N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-, -CH=CH-O-,
-0-CH=CH-, -CH=CH-S-~, -S-CH=CH-, -CH;-CH;-0-, -O-CHy-CHy-, -CHy-CHz-§-,

15 -S-CH;-CHy-, -O-CHz-O-, -O-CH-CH;-0-, -S-CH;-S-, -S-CHz-CHj-S-, -CH=CH-NH-,
-NH-CH=CH-, -CHz-CH;-NH-, -NH-CHz-CH;-, -N=CH-NH-, -NH-CH=N-, -NH-CHz-NH-,
-O-CH=N-, -N=CH-O-, -S-CH=N-, -N=CH-S-, -O-CHy-NH-, -NH-CH;-O-, -S-CH-NH-,
-NH-CH;-S-, -O-N=CH-, -CH=N-O-, -§-N=CH-, -CH=N-S-, -0-NH-CHy-, -CH;-NH-O-,
-S-NH-CH;-, -CH;-NH-S-, -NH-N=CH-, -CH=N-NH-, -NH-NH-CH;-, -CHy-NH-NH-,

20 -N=N-NH- ar -NH-N=N-,

or G' has any of the meanings defined hereinbefore and G* and G® together or
G’ and G* together form a group of formula ;- -CH=CR-CH=CH-, -N=CH-CH=CH-,
-CH=N-CH=CH-, -CH=CH-N=CH-, -CH=CH-CH=N-, -N=CH-N=CH-, -CH=N-CH=N-,
-N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-, -CH=CH-0-, -0-CH=CH-, -CH=CH-$-,

25 -S-CH=CH-, -CHz-CH;-O-~, -0-CH;-CHg-, -CHz-CHa-S-, -S-CHz-CHy-, -O-CHz-O-,
-O-CHy-CH;-O-, -S-CHy-S-, -S-CHz-CHg-S-, -CH=CH-NH-, -NH-CH=CH-, -CH;-CHa-NH-,
-NH-CH,-CHy-, -N=CH-NH-, -NH-CH=N-, -NH-CH;-NH-, -O-CH=N-, -N=CH-O-,
-S-CH=N-, -N=CH-S-, -O-CH;NH-, -NH-CHz-O-, -S-CH;-NH-, -NH-CH;-S-, -0-N=CH.,
~CH=N-0-, -5-N=CH-, -CH=N-S-, -O-NH-CH,-, -CH;-NH-O-, -S-NH-CHy-, -CH;-NH-S-,

30 -NH-N=CH-, -CH=N-NH-, NH-NH-CHj-, -CHz-NH-NH-, -N=N-NH- or -NH-N=N-,

and the 9- ar 10-membered bicyclic heteroaryl or heterocyclic ring farmed when G
and G* together, G? and G* together or G* and G* together are linked optionally bears on the
heteroaryl ar heterocyclic partion of the bicyclic ring 1, 2 or 3 substituents, which may be the
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same o different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino,
(1-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (1-6C)alkylamino and
di-[(1-6C)alkyi]amino, and any bicyclic heterocyclic ring so formed optionally bears 1 or 2
oxo or thioxo groups;

5 or a phanmaceutically-acceptable salt thereof.

2. A quinazoline derivative of the Formnila I according to claim 1, ora
pharmaceutically-acceptable salt thereof, wherein each of m, R!, R, R? and Q® has any of the
meanings defined in claim 1 end .

10 2 is a direct bond ar is selected from O, S, SO, SO, NR™), CO, CH(OR'),
CONR'), NR')CO, SO:NR'"), NR"')SO,, OCR "), SCR'')2 and NR")CR ",
wherein R!! is hydrogen or (1-6C)alkyl; and

Q' is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl-(1-6C)alkyl,
(3-7C)cycloalkenyl, (3-7C)cycloalkenyl(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl,
15 heterocyclyl or heterocyclyl<(1-6C)alkyl,
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are optionally separated by the insertion into the chain of a group selected from O, S,
S0, SO;, N(R'?), CO, CH(OR'Y, CONR™), NR'3)CO, SO;NR'), NR')S0,, CH=CH and
C=C wherein R'? is hydrogen or (1-6C)alkyl,

20 and wherein any CHj or CHj group within the Q'-Z- group optionally bears on each
said CH; or CHj3 group one or more halogeno or (1-6C)alkyl substituents or a substituent
selected fram hydroxy, cyano, amino, carboxy, catbamoyl, (1-6C)alkoxy, (1-6C)alkyithio,
(1-6C)alkylsulphinyl, (1-6C)alkyisulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyl]amino,
(1-6C)alkoxycarbonyl, N-(1-6C)alkylcarbamoyl, N.N-di-[(1-6C)alkyljcarbemoyl,

25 (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkancylarine, N-(1-6C)alkyl-
(2-6C)alkanoylamino, N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl}sulphemoyl,
(1-6C)alkanesulphonylamino and N~(1-6C)elkyl-(1-6C)alkanesulphonylamino, or from a
group of the formula :

. -X'-Q*

30 wherein X' is a direct bond or is selected from O, S, SO, SO;, NR'Y, CO, CH(OR'Y),
CON(R'), NR')CO, SO:NR'*), NR')S0,, CR'4)20, CR™),S and NR')CR ),
wherein R' ia hydrogen ar (1-6C)alkyl, and Q® is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl,
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(3-7C)cycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl,
hetezoaryl, heteroaryl-(1-6C)alkyl, heterocyclyl ar heterocyclyl-(1-6C)alkyl,
and wherein any aryl, heteroaryl or heterocyclyl group within the Q!-Z- group
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from
5 halogeno, triflucromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl, (1-6C)alkoxy, (2-6C)alkenylaxy, (2-6C)alkynyloxy,
(1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino,
di-[(1-6C)alkyl]amino, (1-6C)alkoxycarbonyl, N1-6C)alkylcarbamoyl,
N N-di-[(1-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino,

10 N~(1-6C)alkyl-(2-6C)alkanoyiamino, N-(1-6C)alkylsulphamoyl,
‘}.N-di-[(1-6C)alkyljsulphamoyl, (1-6C)alkanesulphonylamino and N-(1-6C)alkyl-
(1-6C)alkanesulphonylamino, or from a group of the formula ;

' -xB-RIS
wherein X* is a direct bond or is selected from O and N(R'®), wherein R* is hydrogen or

15 (1-6C)alkyl, and R'* is halogeno-(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy-(1-6C)atkyl,
cyano~(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-{(1-6C)alkyljamino-(1-6C)alkyl, or from a group of the formula :

-x-Q°
wherein X’ is a direct bond or is selected from O, CO and N(R'"), wherein RY is hydrogen or

20 (1-6C)alkyl, and Q is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
or different, selected from halogeno, (1-6C)alkyl and (1-6C)alkoxy, '

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2
oxo ar thioxo substituents.

3
3. A quinazoline derivative of the Formula I accarding to claim 1, or a
pharmaceutically-acceptable salt thereof, wherein each of m, R', R?, R? and Q? has any of the
mesanings defined in claim 1 and

Z is selected fram O, S, SO, SOz, N@R'"), CO, CH(OR™), CONR'"), NR'")CO,

30 SONR"), NR')SO;, OCR'")z, SCR'')2 and NR')C(R"");, wherein R' i8 hydrogen or

(1-6C)alkyl; and
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Q is (3-7C)cycloalkyl, (3-7C)eycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl,
(3-7C)cycloalkenyl-(1-6C)alkyl, heterocyclyl ar hetarocyclyl-(1-6C)atkyl,
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z-
group are aptionally separated by the insertion into the chain of & group selected fiom O, S,
5 SO, 805, NR'?), CO, CH(OR'?), CON(R'?), NR')CO, SO;.NR'?), NR%S0,, CH=CH and
C=C wherein R" is hydrogen ar (1-6C)alkyl,
and wherein any CH; ar CHs group within the Q*-Z- group optionaily bears on each
said CHj or CH3 group one or more halogeno or (1-6C)alkyl substituents or a substituent
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (1-6C)alkoxy, (1-6C)alkylthio,
10 (1-6C)alkyisulphinyl, (1-6C)alkylsulphonyl, (1-6C)alkylamino, di-[(1-6C)alkyilamino,
(1-6C)alkoxycarbonyl, N-(1-6C)elkylcarbamoyl, N.N-di-[(1-6C)alkyl]carbamoyl,
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkancylamino, N-(1-6C)alkyl-
(2-6C)alkenoylamino, N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamayl,
(1-6C)alkanesulphonylamino and N-(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a
15 group of the formula : :
- x? - Ql
wherein X’ is a direct bond or is selected fram O, S, SO, SO;, N(R'), CO, CH(OR™),
CON(R'*), NR'4CO, SO:NR'), NR'4)S0;, CR'*;20, CR').S and NR')CR,,
wherein R'* is hydrogen ar (1-6C)slkyl, and Q" is aryl, aryl-(1-6C)alkyl, (3-7C)cycloalkyl,
20 (3-7C)cycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(1-6C)alkyl,
heteroaryl, heteroaryl-(1-6C)alkyl, heterocyelyl or heterocyclyl-(1-6C)alkyl,
and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1, 2 or 3
substituents, which may be the same or different, selected from halogeno, triflucromesthyl,
cyano, nitro, hydroxy, amirio, carboxy, carbamoyl, (1-6C)alkyl, (2-8C)alkenyi, (2-8C)alkynyl,
25 (1-6C)alkoxy, (2-6C)alkenylaxy, (2-6C)alkynyloxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl,
(1-6C)alkylsulphonyl, (1-6C)ealkylamino, di-[(1-6C)alkyl]lamino, (1-6C)alkoxycarbonyl,
N-(1-6C)elkylcarbamoyl, N,N-di-[(1-6C)alkyi]carbamoyl, (2-6C)alkanoy],
(2-6C)alkenoyloxy, (2-6C)alkanoylamino, N-(1-6C)alkyl-(2-6C)alkanoylamino,
N-(1-6C)alkylsulphamoyl, N.N-di-[(1-6C)alkyl]sulphamoyl, (1-6C)alksnesulphonylamino and
30 N~(1-6C)alkyl-(1-6C)alkanesulphonylamino, or from a group of the formula :
- xl - Ru
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wherein X' is a direct band or is selected from O and N(R'®), wherein R'Y is hydrogen or
(1-6C)alkyl, and R* is halogeno<(1-6C)alkyl, hydroxy-(1-6C)alkyl, (1-6C)alkoxy~(1-6C)alkyl,
cyano-(1-6C)alkyl, amino-(1-6C)alkyl, (1-6C)alkylamino-(1-6C)alkyl or
di-[(1-6C)alkyl]amino~(1-6C)alkyl, or from a group of the formula :

5 -xX°-Q’
wherein X? is 2 direct bond or is selected from O, CO and N(R'"), wherein R" is hydrogen or
(1-6C)alkyl, and Q° is aryl, aryl-(1-6C)alkyl, heteroaryl, heteroaryl-(1-6C)alkyl, heterocyclyl
or heterocyclyl-(1-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same
or different, selected from halogeno, (1-6C)alkyl and (1-6C)alkoxy,

10 - and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo0
or thioxo substituents.
4. A quinazoline derivative of the Formula I according to claim 1, or a

pharmacentically-acceptable salt thereof, wherein each of m, R, R%, R®, Z and Q' has eny of .
15 the meanings defined in claim 1 and

Q% is an aryl group of formula I
Ga
O
P a4
1, I
wherein G is halogeno or triflnoromethyl,
each of G? and G’ is hydrogen,
20 @ is selected from hydrogen, halogeno, triflucromsthyl, cyano, hydroxy, (1-6C)alkyl,
(2-8C)alkenyl, (2-8C)alkynyl and (1-6C)alkoxy,
and G* is halogeno or (1-6C)alkoxy.
5. A quinazoline derivative of the Formula I according to claim 1, or a

25 pharmaceutically-acceptable salt thereof, wherein each of m, R!, R?, R?, Z and Q! has any of
the meanings defined in claim 1 and
Q? is an ary! group of formula Ia wherein G' and G* together form a group of
formula :- -O-CH3-O-,
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each of G* and G*, which may be the same or different, is selected from hydrogen,

halogeno, trifluoromethyl, cyano, hydroxy, (1-6C)alkyl and (1-6C)alkoxy,
and G’ is halogeno.

5 6. A quinazoline derivative of the Formula I according to claim 1 wherein :

m is 0 or m is 1 and the R? group is located at the 6- ar 7-position and is selected from
hydroxy, amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino,
dimethylamino, diethylamino, acetsmido, propionamido, benzyloxy, 2-imidazol-1-ylethoxy,
2-(1,2,4-rinzol-1-yl)ethoxy, 2-pyrrolidin-1-ylethoxy, 3-pymolidin-1-ylpropoxy,

10 pyrrolidin-3-yloxy, pymrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pyn-olidin-2—ylpropox-y. 2-morpholinoethaxy, 3-morpholinopropoxy,
2-(1,1-dioxotetrahydro-4H-14-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yDpropoxy, 2-piperidinoethaxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy,

15 2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy and
3-homopiperazin-1-ylpropoxy,

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R substituent
are optionally separated by the insertion into the chain of 2 group selected from O, NH,

20 CH=CH and C=C,

and wherein any CH; or CH; group within a R} gubstituent optionally bears on each
said CHj or CHj group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino,

end wherein eny pheny! or hetarocyclyl group within a substituent on R! optionally

25 bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro,
triflucromethyl, hydroxy, amino, methyl, ethyl and methoxy,

and wherein any heterocyclyl group within & substituent on R? optionally bears 1 or 2
0xo substituents; A

the Q"-Z- group is selected from propaxy, isopropoxy, 2-hydroxyethaxy,

30 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, cyclopentyloxy, cyclohexyloxy,
phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyren-3-yloxy,
tetrahydropyran-4-yloxy, 2-imidazol-1-ylethoxy, 2-(1,2,4-triazol-1-yl)ethoxy,
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2-pymrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, pymolidin-3-ylaxy, \3\
pymolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pymrolidin-2-ylpropoxy,
2-morpholinocthoxy, 3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-ylethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy,

s 3-piperidinopropoxy, piperidin-3-yloxy, piperidin4-yloxy, piperidin-3-ylmethoxy,
2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy,
2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy, homopiperidin-3-yloxy,
homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 2-piperazin-1-ylethoxy,
3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy or 3-hamopiperazin-1-ylpropoxy,

10 and wherein any CH; or CHj; group within the Q'-Z- group optionally bears on each
said CH; or CHj group a substituent selected from hydroxy, amino, methoxy,
methylsulphonyl, methylamino and dimethylamino,

and wherein any phenyl or heterocyclyl group within the Q'-Z- group optionally bears
1 or 2 substituents, which may be the same or different, selected from fluoro, u_:hloro,
15 trifluoromethyl, hydroxy, emino, methyl, ethyl and methoxy,
and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo

substituents;
cach of R? and R? is hydrogen; and
Q’ is an aryl group of formula Ia
G2
at G3
G4
Ia
® . G

wherein G' is selected from flucro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl,
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G2, G*, G* and G*, which
may be the same or different, is selected from hytdrogen, fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and
25 ethoxy, ,
ar G* and G* together form a group of formula :- -CH=CH-CH=CH-, -O-CH=CH- or
-0-CHz-O-, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 ar 2
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substituents, which may be the same or different, selected from fluoro, chloro, bromo,

trifluoromethyl, cyano, hydroxy, methyt, ethyl, methoxy and ethoxy, and any bicyclic

heterocyclic ring so formed optionally bears 1 ar 2 axo or thioxo groups, and each of @°, G*

and G’, which may be the same or different, is selected fram hydrogen, fluoro, chloro, bramo,
$ trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;

or & pharmaceutically-acceptable acid-addition salt thereof.

7. Adquinazoline derivative of the Formnla I according to claim 1 wherein:
mis 0 or mis 1 and the R group is located at the 6- or 7-position and is selected from

10 hydroxy, amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino,
dimethylamino, diethylamino, acetamido, propionamido, benzyloxy, 2-imidazol-1-ylethoxy,
2-(1,2 4-triazol-1-yl)ethoxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
pyrrolidin-3-yloxy, pymolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,
3-pymolidin-2-ylpropoxy, 2-morpholinosthoxy, 3-morpholinopropoxy,

15 2-1,1-dioxotetrahydro-4H-1 A-thiezin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1 4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperszin-1-ylethoxy and

2 3-homopiperazin-1-ylpropoxy, @

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R! substituant
are optionally separated by the insertion into the chain of a group selected from O, NH,
CH=CH and C=C.

and wherein any CH; or CH; group within a R substituent optionally bears on each

25 said CH, or CHy group a substituent selected from hydroxy, amino, methoxy,

methylsulphonyl, methylamino and dimethylamino, '

and wherein any pheny! ar heterocyclyl group within a substituent on R? optionally
bears 1 or 2 substiients, which may be the same or different, selected from fluoro, chloro,
trifluoromethyl, hydroxy, amino, msthyl, ethyl and msthoxy,

30 and wherejn any heterocyclyl group within a substituent on R? optionally bears 1 or 2
oxo substituents;
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the Q'-Z- group is selected from phenoxy, benzyloxy, tetrahydrofuran-3-yloxy,
tetrahydropyran-3-yloxy, tetrahydropyran-4-yloxy, 2-imidazol-1-ylethoxy,
2-(1,2,4-triazol-1-yl)ethoxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy,

5 3-pymolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-marpholinopropoxy,
2-(1,1-dioxotetrahydro-4H-1,4-thiazin-4-yl)ethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy,
piperidin—S—yhpethoxy. 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy,
2-piperidin-4-ylethoxy, 2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy,

10 homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy,
2-piperazin-1-ylethoxy, 3-piperazin-1-ylpropoxy, 2-homopiperazin-1-ylethoxy or
3-homopiperazin-1-ylpropoxy, -

and wherein any CHy or CHj group within the Q'-Z- group optionally bears on each
said CH; or CHj group a subatituent selected from hydroxy, amino, methoxy,

15 methylsulphonyl, methylamino and dimethylamino,

and wherein any phenyl ar heterocyclyl group within the Q'-Z- group optionally bears
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro,
triflnoromethyl, hydroxy, amino, methyl, ethyl and methoxy,
and wherein eny heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
20 substituents;
each of R? and R is hydrogen; and

Q’ismuylgmupofformulah ;
Gt
G G?
i G4
Gs Ia

wherein G is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyi,

25 vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G?, G*, G* and G®, which
may be the same or different, is selected from hydrogen, fluaro, chioro, bromo,
triflucromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and
ethoxy,
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or G' and G* together form & group of formnla :- -CH=CH-CHB~CH-, -O-CH=CH- or
-0-CH;-O-, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, bromo,

5 trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic
heterocyclic ring so formed optionally bears 1 or 2 oxo or thioxo groups, and each of G*, G*
and G, which may be the sams or different, is selected from hydrogen, fluoro, chloro, bromo,
trifluoromsthyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy;

" or a pharmacentically-acceptable acid-addition sait thereof.

10

8. A quinazoline derivative of the Formula I according to claim 1 wherein :

mis 1 and the R? group is located at the 7-position and is selected from hydroxy,
methoxy, ethoxy, propoxy, benzyloxy, 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy,
2-marpholinoethoxy, 3-morpholinopropoxy, 2-(1,1-dioxotetrahydro-4H-1 4-thiazin-

15 4-ylethoxy, 3-(1,1-dioxotetrahydro-4H-1,4-thiezin-4-yl)propoxy, 2-piperidinoethoxy,
3-piperidinopropoxy, 2-(4-methylpiperazin-1-yl)ethoxy, 3-(4-methylpiperazin-1-yl)propoxy,
2-[(28)-2~(N-methylcarbamoyl)pyrrolidin-1-ylJethoxy,
2-[(28)-2~N.N-dimethylcarbamoyD)pyrrolidin-1-yl]ethaxy, 2-hydroxyethaxy,
3-hydroxypropoxy, 2-methoxysthoxy, 3-methoxypropoxy, 2-methylsulphanylethoxy,

20 3-methylsulphonylpropoxy, 2-(2-methoxyethoxy)ethoxy, 2-(4-pyridyloxy)ethoxy,
2-pyridylmethoxy, 3-pyridylmethoxy and 4-pyridylmethoxy;

and wherein any CH; group within a R substituent that is attached to two carbon
atoms optionally bears a hydroxy group on said CHj group;
the Q'-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy,

25 2-pyrrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, pyrrolidin-3-yloxy,
N-methylpyrrolidin-3-yloxy, pymolidin-2-yimethoxy, 2-pymolidin-2-ylethoxy,
3-pyrrolidin-2-ylpropaxy, 2-morpholinoethoxy, 3-morpholinopropaxy,
2-(1,1-dioxotetrahydro-4}]-1,4-thiazin-4-yi)ethoxy, 3-(1,1-dioxotetrahydro-4Jj-1,4-thiazin-
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 3-pipezidinyloxy,

30 N-methyipiperidin-3-yloxy, 4-piperidinyloxy, N-methylpiperidin-4-yloxy,
piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy,
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N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin-1-ylethoxy,
3-(4-methylpiperazin-1-y)propoxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy,
and wherein any CH; group within the Q"-Z- group that is attached to two carbon
atoms optionally bears & hydroxy group on said CH; group;

5 end wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo
substituents;
each of R? and R? is hydrogen; and
Q* is an aryl group of formnia I
e
XC
a
Gs la

10 wherein G' is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl,
vinyl, isopropenyl, ethynyl, msthoxy and pyrrolidin-1yl, G? is hydrogen, each of G* and G*,
which may be the same or different, is selected from hydrogen, fluaro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyi, ethynyl, methoxy and
ethoxy, and G* is hydrogen or methoxy,

15 or G' and G? together form a group of formula :- -CH=CH-CH=CH-, -O-CH=CH- ar
-0-CHz-0-, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2
substituents, which may be the same or different, selected from fluoro, chloro, bromo,
trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G*, G* and G, which may

20 be the same or different, is selected from hydrogen, fluoro, chloro, bromo, triflucromethyl,
cyano, hydroxy, methyl and methoxy; . :
or a pharmaceutically-acceptable acid-addition salt thereof.

9. A quinazoline derivative of the Formula I according to claim 1 wherein :

25 mia 1 and the R group is located at the 7-position and is selected from methoxy,
ethoxy, propoxy, isopropoxy, isobutoxy, 2-flucroethoxy, 2,2,2-trifluoroethoxy, benzyloxy,
2-pymrolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 2-piperidinoethoxy, '
3-piperidinopropoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy,
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2-morpholinoethoxy, 3-marpholinopropoxy, 2-1,1-dioxotetrahydro-4H-1.4-thiazin-
4-ylethoxy, 3-(1,1-dioxotetrahydro-4H-1 4-thiazin-4-yl)propoxy,
2-homopiperidin-1-ylethoxy, 3-homopiperidin-1-ylpropoxy, 2-piperazin-1-ylethoxy,
3-piperazin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy,

5 3-(4-methylpiperazin-1-yl)propoxy, 3-(4-cyanomethylpiperazin-1-yi)propoxy,
2-{(2S)-2-carbamoylpyrrolidin-1-ylJethoxy, 2-[(2S)-2-QN-methylcarbamoyl)pyrralidin-
1-ylJethoxy, 2-((25)-2-(N.N-dimethylcarbamoyl)pymolidin-1-yi]ethoxy,
3-methyisulphonylpropoxy, piperidin-4-yimethoxy, N-methylpiperidin4-ylmethoxy,
2-{4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy and

10 2-cyanopyrid-4-ylmethoxy,
and wherein eny CH, group within a R' substituent that is attached to two carbon
atoms optionally bears a hydroxy group on said CH; group; .
the Q'-Z- group is sslected from tetrahydropyran-4-yloxy, 3-pyrrolidin-1-ylpropoxy,
N-methylpyrrolidin-3-yloxy, 3-morpholinopropoxy, 3-(1,1~dioxotetrahydro-4H-1,4-thiazin-
15 4-yDpropoxy, 2-piperidinoethoxy, 4-piperidinyloxy, N-methylpiperidin-4-yloxy,
piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 3-(4-methylpiperazin-1-yDpropoxy,
cyclopentyloxy snd cyclohexyloxy;

each of R? and R? is hydrogen; and
Q? is an aryl group of formula Ia
G2
G (e
Gl
Ia
20 G*

wherein G' is selected from chloro, bromo, trifluoromethyl, methyl, methoxy and
pyrrolidin-1-y1, G? is hydrogen, G is sclected from hydrogen and chloro, G* is methoxy, and
G is hydrogen,
ar G' and G? together form & group of formnla : - -0-CH=CH-, ~0-CB~=C(CI)- or

25 -O-CHy-O-, each of G* and G* is hydrogen, and G is hydrogen or chloro;
or a pharmaceutically-acceptable acid-addition salt thereof.

10. A quinazoline derivative of the Formula I according to claim 1 wherein :
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m is 1 and the R* group is located at the 7-position and is selected from methoxy,
ethoxy, propoxy, isopropoxy, isobutoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy, benzyloxy,
2-pynolidin-1-ylethoxy, 3-pyrrolidin-1-ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy,
3-(4-hydroxypiperidin-1-yl)propoxy, 2-piperidin-4-ylethoxy,
2-(N-methylpiperidin-4-yhethoxy, 2-morpholinoethoxy, 3-morpholinopropoxy,
2-piperazin-1-ylethoxy, 3-piperezin-1-ylpropoxy, 2-(4-methylpiperazin-1-yl)ethoxy,
3-(4-methylpiperazin-1-yl)propoxy, 3-(4-cyanomethylpiperazin-1-yl)propoxy,
2-[(2S)-2-carbamoylpyrrolidin-1-ylJethoxy, 2-[(2S)-2-(N-methylcarbamoyl)pyrrolidin-
1-ylJethoxy, 2-[(2S)-2-(N.N-dimethylcarbamoyl)pyrrolidin-1-yllethoxy,
3-methylsulphonylpropoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy,
2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy and 4-pyridylmethoxy;

the Q'-Z- group is selected from tetrahydropyran-4-yloxy, 4-piperidinyloxy,
N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy,

cyclopentyloxy and cyclohexyloxy;
each of R? and R? is hydrogen; and
Q? is an aryl group of formula Ia
a2
Gt G3
G4
G* Ia

wherein G' and G? together form & group of formula :- -O-CH,-O-, each of G* and G*is
hydrogen, and G* is chloro;
or a pharmaceutically-acceptable acid-addition salt thereof.

11. A quinazoline derivative of the Formula I according to claim 1 selected from :
4-(2-chloro-5-methoxyanilino)-5,7-di-(3-morpholinopropoxy)quinazoline,
4-(2-bromo-3-methoxyanilino)-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazolins,
4~(2-chloro-5-methoxyanilino)-7-methoxy-5<N-methylpiperidin-4-yloxy)quinazoline,
4-(2-chloro-5-methoxyanilino)-7-[3-(4-methylpiperazin-1-yl)propoxy}-5-tetrahydropyran-
4-yloxyquinazoline,
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4-(2-chloro-5-methoxyanilino)-7-(3-morphalinopropoxy)-S-tetrahydropyran-

4-yloxyquinazoline,

4~(2-chloro-5-methoxyanilino)-7-[2-hydroxy-3-(4-methylpiperazin-1-yl)propoxy]-
5-tetrahydropyran-4-yloxyquinazoline, '

L1 4-(2-chlom-s-meﬂ:oxyamhno)-7-(2-hydmxy—3—mmphohnopmpnxy)—5—temhydmpym
4-ylaxyquinazoline,
4-(2-chloro-5-methoxyanilino)-7-[3-(4-methylpiperazin- l-yl)pmpoxy]-s-mtmhydmﬂm
3-yloxyquinazoline,
4~(2-chloro-5-methoxyanilino)-7-(3-morphalinopropoxy)-5-tetrahydrofuran-

10 3-yloxyquinazoline,
4-(5-chloronaphth-1-ylamino)-7-methoxy-5-(N-methylpiper din-4-yloxy)quinazoline,
4-(3-chlorobenzofursn-7-ylamino)-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazaline,
7-benzyloxy-4-(2-bromo-5-methoxyanilino)-5-pipexidin-4-yloxyquinazoline,

. 4-(2-bromo-5-methoxyanilino)-7-(3-methylsulphonylpropoxy)-5-piperidin-

15 4-yloxyquinazoline,
4-(2-bromo-5-methoxyanilino)-7-methoxy-5-piperidin-4-ylmethoxyquinazoline,
4-(2,4-dichloro-5-methoxyanilino)-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline,
4-(2,5-dimethoxyanilino)-7-methoxy-5-(N-methyipiperidin-4-yloxy)quinazoline,
4-(2,4-dichloro-5-methoxyanilino)-7-(2-pyrrolidin-1-ylethoxy)-5-tetrahydropyran-

20 4-yloxyquinazoline,

4-(2 4-dichloro-5-methaxyanilino)-7-(2-piperidinoethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-(24-dichloro-5-methoxyanilino)-7-(2-morpholinoethaxy)-5-tetrahydropyran-
4-yloxyquinazoline,

25 4-(24-dichloro-5-methoxyanilino)-7-{2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-
4-yloxyquinazoline,
4-(2-bromo-5-methoxyenilino)-7-(2-pyrrolidin-1-ylethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4—(2-bmmo-5—m=thoxymhno)-7—(2—;ﬂpmdmoeﬂmxy}5-mmhydmpyrm-

30 4-yloxyquinazoline,
4-(2-bromo-5-mothoxyanilino)-7-[2-(4-methylpiperazin-1-ylethoxy]-5-tetrahydropyran-
4-yloxyquinazoline,
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4-(2-bromo-5-methoxyaniling)-7-(4-pyridyloxyethoxy)-5-tetrahydropyran- \,b
4-yloxyquinazoline,
4-(2-bromo-5-methoxyanilino)-7-{2-{(28)-2-(N.N-dimethylcarbamoyl)pyrrolidin-1-
yljethoxy}-5-tetrahydropyran-4-yloxyquinazoline,
4-(2-bromo-5-methoxyanilino)-7-{2-{(2S)-2-(N- methylcarbamoyl)pynohdm-l-yl]ethoxy}-

S-tetrahydropyran-4-yloxyquinazoline,
4-(2-bromo-5-methoxyanilino)-7<(4-pyridylmethoxy)-5-tetrahydropyran-
4;yloxyquiﬂazoline.
4-(5-methoxy-2-pyrrolidin-1-ylanilino)-7-[3-(4-methylpiperazin-1-yl)propoxy]-
5-tetrahydropyran-4-yloxyquinazoline and
4-(2-bromo-5-methoxyanilino)-5-cyclopeatyloxy-7-(2-pyrrolidin-1-ylethoxy)quinazoline;
or a pharmaceutically-acceptable acid-addition salt thereof.

12. A quinazoline derivative of the Formula I according to claim 1 selected from :
4-{6-chloro-2,3-methylenedioxyanilino)-5-cyclopentyloxy-7-(2-pyrrolidin-
1-ylethoxy)quinazoline,
4-(6-chloro-2,3-methylenedioxyzanilino)-5-piperidin-4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-methoxy-5-piperidin-4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-methoxy-5-(QN-methylpiperidin-
4-yloxy)quinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-methoxy-5-piperidin-4-ylmethoxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-(2-pyrrolidin-1-ylethoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-{6-chloro-2,3-methylencdioxyanilino)-7-(3-pyrrolidin-1-ylpropoxy)-5-tetrahydropyran-
4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-[3-(4-methylpiperazin-1-yl)propaxy]-
5-tetrahydropyran-4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-{2-(4-methylpiperazin-1-ylethoxy]-
5-tetrehydropyran-4-yloxyquinazoline,

30 4-(6-chloro-2,3-methylenedioxyanilino)-7-(2-pipeddinoethoxy)-5-tetrahydropyran-

4-yloxyquinazoline,
4-(6-chloro-2,3-methylenedioxyanilino)-7-[2-(4-pyridyloxy)ethoxy]-5-tetrahydropyran-
4-yloxyquinazoline,
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4-(6-chloro-2,3-methylenedioxyanilino)-7-piperidin-4-ylmethoxy-5-tetrahydropyran-
4-yloxyquinazoline and _
4-(6-chloro-2,3-methylenedioxyanilino)-7-(N-methylpiperidin-4-ylmsthoxy)-
S-tetrahydropyran-4-yloxyquinazoline;

5 or a pharmacentically-acceptable acid-addition salt thereof, . . ’

13. A process for the preparation of & quinazoline derivative of the Formula I, or a
pharmaceutically-acceptable salt thereof, according to ¢laim 1 which comprises :-
(a) the reaction of a quinazoline of the Formula II

01\ L
NN
|
N¢k R2
( R )m n

10 )
wherein L is a displaceable group and Q', Z, m, R' and R? have any of the meanings defined

in claim 1 except that any functional group is protected if necessary, with an aniline of the
Formula
. Q’NHR’

15 wherein Q? and R? have any of the meanings defined in claim 1 except that any functional
group is protected if necessary, whereafter any protecting group that is present is removed by
conventional means;

(b) for the production of those compounds of the Formula ] wherein Z is an oxygen atom,
the coupling of an alcohol of the Formuila

20 Q'-OH
wherein Q' has any of the meanings defined in claim 1 except that any functional group is
protected if necessary with a quinazoline of the Formula IV

Rs
Q@
HO \N/
SN

l
N’)\ R2

(R')n IV
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wherein m, R!, R?, R? and Q2 have any of the meanings defined in claim 1 except that eny
functional group is protected if necessary, whereafter any protecting group that is present is
removed by conventional means;
(c) for the production of those compounds of the Formula I wherein mis ] and R'is a
group of the formula

. ey |
wherein Q’ is an aryi-(1-6C)alkyl, (3-7C)cycloalkyl-(1-6C)alkyl, (3-7C)cycloalkenyl-
(1-6C)alkyl, heteroaryl-(1-6C)alkyl or heteracyclyl-(1-6C)alkyl group and X'is an oxygen
atom, the coupling of & quinazoline of the Formula VI

HO
VI

wherein Q', Z, R, R® and Q* have any of the meanings defined in cleim 1 except that any
functional group is protected if necessary, with an appropriate alcohol wherein any functional
group is protected if necessary, whereafier any protecting group that is preaent is removed by
conventional means;
(d) for the production of those compounds of the Formula I wherein R is a hydroxy
group, the cleavage of a quinazoline derivative of the Formula I wherein R! is a (1-6C)alkoxy
ar arylmethoxy group; '
(¢) for the production of those compounds of the Formula I wherein Q!, R! or Q? contains
a primary or secondary amino group, the cleavage of the corresponding compound of
Formula I wherein Q, R or Q? contrins a protected primary ar secondary amino group;
(/)  forthe production of those compounds of the Formula I wherein Q', R! or Q? contains
a (1-6C)alkoxy or substituted (1-6C)alkoxy group or a (1-6C)alkylamino or substituted
(1-6C)alkylamino group, the alkylation of a quinazoline derivative of the formula I wherein
Q', R! or Q? contzins a hydroxy group or & primary or secondary amino group as appropriate;
(8 forthe production of those compounds of the Formula I wherein Q', R or Q? contains
an amino-hydroxy-disubstituted (1-6C)alkoxy group, the reaction of a compound of the
Formula I wherein Q', R! or Q* contains an epoxy-substituted (1-6C)alkoxy group with a
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hcmcyclyloompmmduranappmpdntenmine;
(h) thereactionofaqu_imzolineofﬂwFomnﬂnVH

R3
Q2
L N

()
N')\ Rt
(R, VI

wheérein L is a displaceable group and m, R', R?, R? and Q2 have any of the meanings defined
5 in claim 1 except that any functional group is protected if necessary, with a compound of the
Formula
Q'zx
wherein Q' and Z have any of the meanings defined in claim 1 except that any functional
group is protected if necessary, whereafter any protecting group that is present is removed by
10 conventional means; or -
@  forthe production of those compounds of the Formula I wherein Q, R! or Q? contains
an amino-substituted (1-6C)alkoxy group, the reaction of a compoumd of the Formula 1
wherein Q', R® or Q? contzins a halogeno-substituted (1-6C)alkoxy group with a heterocyclyl
compound or an appropriate amine;
15 and when a pharmaceutically-acceptable salt of a quinazoline derivative of the
Formnla I is required it may be obtained using a conveational procedure.

14. A phammaceutical composition which comprises a quinazoline derivative of the
Formula I, or a pharmaceutically-acceptable thereof, as defined in claim 1 in association with
20 a pharmaceutically-acceptable diluent or carrier.

15. A quinazoline derivative of the Formmula I, or a pharmaceutically-acceptable salt
thereof, as defined in claiin 1 for use in 2 method of treatment of the human or animal body by
therapy. '

25
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16.  The use of a quinazoline derivative of the Formula I, or a pharmaceutically-acceptable
salt thereof, as defined in claim 1 in the manufacture of a medicament far use as an
anti-invasive agent in the containment and/or treatment of solid tumour discase.
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