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15 Wherelfn (l) (72thé:&oﬂlbndrmuusr@rmmmmm NTHONYr oup; ([err])n
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(59 4-SUBSTITUTED QUINAZOLINE CARDIAC STIMULANTS

an We, PFIZER LIMITED a Brmsh Comﬁany of Ramsgate Road,
Sandwich, Kent, do hereby declare the invention, for which we pray that a patent
may be granted to ‘us, ‘and the method by which it is to be performed, to be
particularly described in and by the following statement:—

5 This invention relates to therapeutic agents, which are novel derivatives of 5
quinazoline, and is particularly concerned "with’ such derivatives havmg a .
substituted heterocyclic group in the 4-position.

The compounds of the invention are cardiac stiinulants of which a preferred
. class selectively increases the force of myocardjal contraction without producing .
10 significant increases in the heart rate. The compounds are useful in the curative or 10
prophylactic treatment of cardiac conditions such as congestive heart failure,
angina pectoris, cardiac arrhythmias and acute heart failure.
According to the invention there is provided novel quinazoline compounds of

the formula:
( 15 15
% wherein(i) - Rlisa hydrogen atom or a lower alkyl group, (R’)n represents
e ' " .1 to 3 optional substituents, each R? being a hydroxy or lower
-alkoxy group, and n being 0 to 3, or any two of the moieties R?
. constitute a. methylenedioxy or. ethylenedloxy group attached to
20 . adjacent positions of ring A ; 20
(i) X .represents. —(CH,) wherem pislto3, —CH=CH— or
' . '—CH, CH=CH—;
(iii) _ Y is attached to the 3— or 4- posmon of ring C and represents .

ezther



al koxy group, and n being O to 3, or any two of the noieties R2 constitute
a met hyl enedi oxy or ethyl enedi oxy group attached to 20
ath-acent—posttons—of—rrgA 20 (i
X rgRresents -[err], - wherernprsltoB - CHECH or [err] (i) Y
S aghprd to the 3- or 4-position of. ring C and represents either: 2
1, 288 / 2 (a) -a group of the
fo Zrr] wherein. Zis-[err]or =N [err] [err] is a |lower alkyl
gréeup \c |onaIIy substltuted byM% ; (as hereln fter
def+ y O 93¢y - = . | ower®
al kenyl - (@r Iovver Algkopp fthermm!rlh—g'!r‘oumR’a Iovver aI koxy group optleraIiy
" substi t ut"®rely an n‘og%rsmherel nafter.defined), aryl, -heteroaryl, |ower

al koxy .or hydroxy group; an aryl,group;. an aryloxy group; or.a het ero‘aryl

group; 10 _ -and ﬁlerr] is .a hydrogen atom a | ower alkyl

roup optlonal I y 10 substituted ny ‘an am no (as her ei nafteridefined), |ower

al koxy, hydroxy, car het hoxy, aryI or heteroatr tﬁrgroup a; Ioh@ral kenyl - or
1 sttu

Iovv%r al kynyl rrethashsgr %mrdemegf ﬁ(% koxy, Eon?’?%t?‘?ﬁg”’“ps 15 - (b)

. a group Of the fo :'a lower alkenyl- or lower alkyn l-methyl group; a lower 15 [err] .
wher ei n*- lerr] a&oasgrdehmedalm ohwseitusedCby| aaranjind Gs Berginaftg® as def i ned for

[err] ‘above o geft fletﬁiﬁéfﬂ‘ #lb"xy oph oxy group; 2wyl
in which [err] |s@§\z *é“f’g{g@'g;@%y oup-and [qpr] is a 20
group as defined f sﬁmr Vzﬁund)( ﬁéxﬁhat@dicg lo&eﬁﬂﬁﬂda ?oget her with the
nitrogen atomto whydrpryt pasbe boxg, arylt crdieebafyd group; %smwur akegl-nonocyclic

het erocyclic ring; ‘g’ ‘;,weéglky“y “mjeflyy} group; an aryl gr&“lgf’b&d‘etﬂmﬂﬂe fornul a
25 {serr] @yerr] or agroupoftheformula - I 15
. N-SOR N
_ ..llv-__ o

- wherein R*is as defined above and - L
' R? is a group as defined for R3 above or isa group of the formula: "o

20 - in whlch Rlisa hydrogen atom or a lower alkyl group. and R¥isa 20
_group as defined for. R* above, or R® and R taken together with
the nitrogen atom to.which they are attached form a saturated
monocyclic heterocyclic ring;
or,

25 (© . agroupoftheformula . - 25
S _ o - _ o
. _z_con
. R
or —z—cs N -

| ' '.\R° %
wherein sz or —O—, and R‘ and R’ are as defined above, provxded -
that when Z2 is _ ' .

30 - I S 30

R* and R’ taken togethet may represent —(CH,)2 , —{CH,)7—

o or an o-phenylene group;
and(iv) . R is'a hydrogen atom or a lower alkyl group attached to the same
carbon atom as Y; provided that when X is —CH=CH— or



wherein [err] is Z" or -0-, and [err] and [err] are as defined above,
provi ded that when[err] is 30

30 [err] [’c‘i’i’] el [Gi’i’] tareh tUUCthCI rey—represent [CII] ot—aty
o- phenyl ene group; and (iv) Ris a hydrogen atomor a |ower al
attached to the same carbon atomas Y; provided that when X is-CH=
3 : ' [err] -3

[err] R is absent and Y ist-err] [érr] or [err] wher ei n [err] and R7-
as defingd aboye, Y being attached to an upsatqirated ring carbon atom 5
and their pharfaeedtcathy-acceptabl-e—aerdoati-t-omr— 3

"l oner" apglied to an al k_I G "_C,k'&]so_arbs"kfe §rrdnp¥iC5iﬂC@§t;es
that such a group contains upﬂfﬁg%fi %Z&W&ﬁpﬁé h%my’mﬁghﬁ:ﬁggar bon
atonms, and such groups may berisd dadodRionO! 'en appropriatée, branche :

chain. 10 5 . "Aryl" andardhihtiepbanmakdutiealy isegptabler avidiadditiinusies. The 5
unsubstituted aryliand .10tiﬁ§tgﬁic [ %g%ég?oi‘@é‘gaiﬁ7w‘ﬁif‘ﬁ?ylfﬁms&ry'
groups substituted by |ower agtlgféﬁ'abl)’ u;‘) c ?ms,ﬁ“&ﬂté? rou 35 % rz?g]ht’
acetam do groups. By the ter nof, alieilappréystiates bfnéird@hdln. 1 S neant a-group of .
the formula: [err] er‘?%ry}_i’Srand “hetezppsyldag used hereir élduge jugsubstitutedy aryl aand | owel0
b :
aBethelt

alkyl, and R is hy . d%ﬂl"- heiﬁﬁ;’?’ gro §ybstityisd by foperation. dower
%ﬁms {fed Rorein] b miesih @bsyofthe WHngla: t hey ar e

alkyl, or R and R _
attached forma saturated nono-- cyclic heterogyclic group (e.g.

pi peridino). "Hal ogen" means fluorine, chlorise,: bronine or iodine. 20
The conpounds of the invention .containing_oge or nore asymetric centres
20 will exist as one or nore pairs of enantiwrers,  and such pairs or.

i ndi vi dual isonmers may be separable by physic® nethods, e.g. by fractional

crystallisati Fﬂ" or Ghérgfat 0gr AP Nydibgeh @ Idwe £AKNAHE R? Rhysrdbéndiover 8RYLIE. The
i nvention includes the separ aarglsupstituted lawervaiyl, oa R® and®°vales togatherwith thas

racemic mixtures or as separ afiggeeagtom to w%;b(w@ﬁ“‘;ﬁ%;’i@&ﬁ?‘“&%ﬂ fpgno-
' T

: A cyclic heterocyclic e.g. piper - _
i soneric if orms.. " *‘Halpgen’’ means %l_uerine, -chloriné; fre Bpﬁﬁﬁ@._ce.ut ically

accept abl e achgl addi t i Sabbund®bf tAE inbéieioR OoHRAINIREISner noRCasymMelit icortredl € 20
t hose fornmed from awillésistwle bm&brfnmrdsrpgmm dnantiomeas; arcli safficbaﬁrs %Tnéagltllgi ltsolocrs ai nin
P epar. y £ ! 1sation or .
pharmacegtical I'y aCc r R&%r&?h@gf czﬁ'esgreegﬁg%gn ?)’irs:g'ﬁgﬁe_ thtsl. Wﬂnvenfgg includes the
separated pairs as well as mixtures thereof, as racemic mixtures or as separated )
25 D— and L— optically-active isomeric forms, 25
' The pharmaceutically acceptable acid addition salts of of the compounds of - '
the invention are those formed from acids which form non-toxic acid addition salts
.containing pharmaceutically acceptable anions, such as the hydrochloride,
hydrobromide, hydroiodide, sulphate or bisulphate, phosphate or acid phosphate, _
30 ~ acetate, maleate, fumarate, oxalate, lactate, tartrate, citrate, gluconate, saccharate 30
and p-toluenesulphonate salts. - o o o C
It should be understood that compounds of the formula (I) in which ring C is

unsaturated may exist in tautomeric forms: -

\ ._Es.‘-_’i ng .
HE cﬁ,_ . }—H:_ _C.Cﬂz
e N
Lo el
35 " The cardiac stimulant ac‘tiv_ity of the compounds of the invention is shown by . 35

- their effectiveness ih one or more-of the following tests: (a) increasing the force of
contraction -in ' the ‘isolated, ‘spontaneously 'beating, guinea pig double atria
preparation; (b) increasing myocardial contractility (left ventricular dP/, max,) in
the anesthetised dog with an implanted left ventricular catheter; (c) increasing _

& 40 myocardial contractility in the conscious dog with an implanted left ventricular 40
' transducer. ' : T C
In test (a) the positive inotropic and chronotropic responses of the atria to the
- test compound are measured at several doses and compared with the responses
elicited by isoprenaline. The comparison of the dose response curves obtained -
45  gives a measure of the force versus rate selectivity of the test compound. 45
: In-test-(b) the positive inotropic -action -of the. test compound following '
intravenous-administration is measured in the anaesthetised dog and compared
with that of isoprenaline. The potency of the inotropic action, the selectivity for
~ increase in force versus frequency of contraction, and the duration of action of the
50 positive inotropic: effect of the test compound are obtained, as are its peripheral 50
effects, e.g. the effect on the blood pressure. = .
In test (c) the positive inotropic action of the test compound following. -
intravenous or -oral administration to a conscious dog with an implanted left



hydr obr om de, hydroi odi de, sul phate or bisul phate, phosphate or acid

phosphate, 30 acetate nal eate, fumarate, oxalate, lactate, tartrate,
citrate;—¢ tH-phenate—sa : houl d
be oodthat corrpounds of theforrrula(l) in which ring Cis

u ' d may exr\s.; in tautonmeric fornms: [err] [err] 35 The

C§ |m'JI ant activity of the conmpounds of the invention is shown by

3 effectlveness in one or nore of«the followng tests: (a)

creasi ng the force of contragimsei n the i-sol at ed, spont aneorusly beatl ng,

Jont act dpEt P P B T TR eeelie s oLt ar

i mpl ant e rehma‘nt:y umnrrmuh and aafdnerneﬁ of dctign offIke iRGEIPREEFRA of the Myocar di al

contract MSF w th. an.inplanted |eft ventrr cul-ar® 40
tra sducegsts’ B% 5, gﬂﬂ "}jﬁé‘}%q‘@ guggggfgm‘;vem ig HiedhRter opi cSresponses
of the atri StepresROb, I(rarver mﬁﬂr%ﬁs@tpra&ua 867-d98es and
conpar eddvmett Xt/he responses elicited by isoprenaline. The o’on'f,rarl son of the
dosg respongeP" most ref ats H¢5—(CH2)1919*esC&l=r%’asure of the force versus
rate- sel ect Rvkti 5 sEammound. 45 Ln test-(b) the pdditive
i notropic atwheommgfc Isauﬂa&at Ras)ma&wbd/ Kyatdgend ng intravenous admi nistration
. is measuredPr d corrpared wi.th that of

i sogr enal i NELNRA ﬂ‘f . @'&f g}ﬁ(a m’pétl e el ecti v#ty f or
|ncrea86sﬁ53trtﬁr£bﬁ®?aﬂerhﬁ16$as eemuemem Hlal 114—5 duration of

acti on ofgrauppa le@er alkoxy oBlptsuhsetuterddMaoprngreﬁﬁ eotaryhfxygioGptceat conpound are
obt ai ned hf‘z'a:rl‘s"a%s? LR %y tftraren ate; @ st plkyi geoup; orafevesplkdct on the bl ood
pressur e SR spistutedd 5§r°t"PVe i notropic action of the test conpound
followng. |ntravenous ar oraI ad.mr_rg(gkratl on to .a consci.ous dog with an

i n20anted “left . .4 - 1. 1, 460, 289

4 ventricular- transducer is neasr‘}‘r ed and corrpar ed with that of :

| sopr enalyhBRin ﬁb@amt@@&ymnfmtmemdlt t,canaﬁtrsqrhwethﬁy pectivity fqr

| NCFrease ot Retérof1yEgroi g, Btiser ol oLt R ymalh —ON(RE)(RIE Whedéin RARG: 1b dur ati on of
action ofﬂlkt"rﬁoﬁmmdr%pﬁe hgdrogentatest of pdowes sikykgropound are all obtained. 5

By virtue of 'the performance of theR1corrpounds of the invention in thgabove
5 tests, the preferred groups. hav -been found . to be as follows:- [err]
preferably represents 6, 7- eHQHzS \aJ koxy), most . pref erably: 6, 7-: di met hoxy.
X preferably” represents [err] ‘10: - Xis rrost preferably [err]

10 [err] is preferably a hydrogen atom ' , .

25 wherein R‘ isa lower alkyl group and R" is a hydrogen atom L . 25

R’1
;N;c'on/ |
b Re

wherein R* is a hydrogen atom, a lower alkyl group; a lower alkyl group
substituted by a heteroaryl, a yl -amino (as hereinbefore defined) or hydroxy
group; or a heteroaryl group; R® is a hydrogen atom; a lower alkyl group; a lower
30 alkyl group substituted by a hydroxy, carbethoxy or heteroaryl group; a lower 30
: alkenyl-methyl. groug a lower alkynyl-methyl group; an aryl, group or a heteroaryl
group; and R is.a ydrolgen atom or a lower alkyl group; or R* and R? taken:
together represent an o-p enylene group, or R‘ and R" taken together represent__ ,
Hz)s‘—" AR B ' . .
. Co s T "3'_\R'sf'__ [ T . )

wherein Réis 2. hydrogen atom, a lower alkyl group ora heteroaryl group and R" is
a hydrogen ‘atom; and : . Do .



When ring Cis saturated, Ris preferably hydrogen. Preferred Y groups are
as follows:- [err] wherein [err] is a |lower alkyl or |ower al koxy group; 15
[err] wherei-A—{ert—s—a—tower—atkr—groupi—atoewer—alkyl—group
substituted by an am no (as herei nbefore defined) or al koxy gr ou ;
al koxy group; a | ower  al koxy group substituted by an aryl gro
group; or a heteroaryl group;. and [err] is a hydrogen atom
group; or a lower alkyl group substituted by a hydroxy group; 1] L
wher ei’ n[err] i's a hydrogen atomror a 'qvﬁéu@ kyI group; and[err] |s a '5_“
| over akKyl a - . et
wher ei n [eu is a \Vn?nﬁn Rag; X qgrgmma[l@rqr]alkwgr%llph%rs@g@wra, roND. _
| ower aIkyI group; at kyl group and
[err] i'sa hydr ogenila{ %eferablya B%E@Ttwfr théf(’f]o‘{v/\/ﬂ%‘eel nferr] is a
hydrogen atom a Iower aI kyl -group;. a IomerNaICk)y(lovgpr@ltlsyiosalbwnut ed by a
het eroaryl, aryl, am no-(as. herei nbefore detj.ned). or ‘hydroxy group; or a
heteroaryl group™R is a hydrogen atom a | ower aI kyl group; . a-l-ower 30 _
al kyl group substltwﬁead nsaaﬁmdrrgexywncwebet hoxy or heteroaryl ‘group; a s
| ower 30 al kenyl - Jujoner al kynyl - met hyl group; - an aryl. group
or a heteroaryl gro %PFH"‘ a hydrogen atom or- a‘l.ower .al kyl group;
or[err] and[err] taken toget her represent _zm_@ophenwv@raﬂ(ygroup -or [err]
and [err] taken together represent [err]. B [err] =
35 wherein [err]is a hydrogen atom. .a | owerR ‘al kyl group or a heteroaryl
group and [err] is @he'?éﬂ-ﬂkoﬁ@ﬂyd%éaﬁhtoﬂ,nd [err] [err] 5
1, 460, 389 10 alower alkyl group-or-a lower alkyl group substituted by-wf2er3eion 4{p@ﬁdy] is W
hydrogen at om or a §ewkr alkyl group; R is a lower alkyl group; and [err]-
is a hydrogen atom Y is nost preferably a. fromthe
followng:- -N-CO (lower alkyl or al koiy) ‘g%%?@hg‘f‘l@ [err] is a
hydrogen atom or a 5 |l ower al kyl

group; -@CONH. (I O\Av’%ergrlr -Kyils 21- hy.drogen- atom or a lower alkyl group; and -
. | '+ =-N--80,—(2-, 3-, or 4-pyridyl)

15 wherem R*is a hydrogen atom. or a lower alkyl group. - 15 '

The preferred.aryl group is a phenyl group and the preferred heteroaryl group
is a 2-, 3- or 4-pyridyl group. The preferred aryloxy group is a phenoxy dgrm& The
preferred alkenyl and alkynyl groups:are, respectively, —CH=CH, an

The most preferred compounds of the invention have the structure —

| @ n - 2

20

wherein Y is as defined above '
The preferred individual compounds of the formula (I) have the structure:—

S @A)

‘wherein Y is:— © "-©
25 (a) —NHCONH(CH,),CH,, ie. 4-(4 [3-n-butyl-ure1dol-plperldmo) 6 7-d1methoxy-- 25
. quinazoline, - - :
(b) —N(CH,): CONH(CHZ),CH,, i.e., 4-[4—[1 methyl 3-n-propyl-ure1do} piper-
dino]-6, 7-d1methox¥lqumazolme :
(¢) —NHCOOCH;CH,,-i.e., 4 - [4 - [ethoxycarbonylammo}plpendmo]-67 -di~-

30 methoxy-qumazolme o . _ _ 30 .

\

R ]



N-CONH. (|l ower al kyl) wherein [err] is a hydrogen atom 10 a | owner

al kyl group or a |ower al kyl group substituted by a 2-, 3- or 4-pyridyl 10
group—ferr}—wherein ferr}-is a hydrogen atomor a lower alkyl group: and
[err] 15 wherein [err] is a hydrogen atomor a |ower alkyl group.

8 preferred aryl group is a phenyl group and the preferred heteroaryl
I} g Js.a 2-, 3- or 4-pyridyl group. The preferred aryl oxy group s a
WOXy group. The preferred al kenyl- and al kynyl groups are, respectively,
, The nost preferred conmpoupgssgf the i nvention have the structure:-
TET &l s ef-rred—above ' dudl- conpounds

[er

.of the fdd "L%Coﬁ)%}"%gs f-e’-i‘Er{F"ileE‘.ipfiM_ﬁQ?ﬂ is: - 25
S

a) [ errl(e) —NCHISONH@HY,OHS Yb Wieinakani RE! (:d DOLGirdac) Tet hoxy-~" 25
E]ui nazol i(e,'apin It pe{idifms] 6(7;d§meip¢xy%qu néz&ﬁ'gl’ﬂrlfgt %yﬁl {"3'-638%}8%&/'70} iL)lr ei dol - pi pet -
di ncﬂa -6, A if Qé?:%ﬁg-wé-l .-tﬁ&mﬁ@vlrl‘]l-pﬁhole’.carbdnyla{nﬂx;}oipipgar- 5 :
th JOCT G Bah -6, 7-di - 30 . et hoxy: qUi nazol i ne
58 OX{CZE)E%&QX qui:i.z olil(lgﬁfz’g - _59-144go-Zutgxycarﬁpnylammo}%pe(r no@,&mﬂz CH3, i.e.,

4- @-H|3et ) cAHCEORW H?WHQii.pe|4+'[ﬁ[mbp(ﬁycirhﬂiﬁﬁ?hilﬁﬂpwprid]hﬂ]&ﬁ@ i nle snfme% N

- N : | , A= 14- 1 N- net - e (ne- propy amoyl ) - -
am'( nol )pi S’gﬁ_g :‘3%;;{,1,‘,%11 ﬂ‘a‘ﬁﬁb“" !‘ﬁtﬁt_'}?ﬁgﬁ%éa@“°"P'P°F"%'¥‘)l-GJN(ICHN 3) . COOCH2CHS,
i.e., 4[4-1N-nethyl-N-ethoxycarbonyl am nol pi.per- 5 _

i di nol - 6,®- di net hoxy- qui nazol i ne-N.OPNH(MHECACH?. CH(CH3) 2, i.e.,

4-[4-11i so-but oxycar bonyl am nol pi Qg{’g%@gl % {- di net hoxy- qui nazol i ne (h)
-NHCOO( CH2) 2CH,, i.e., 4-[4-1n-pr PS8 | ani noj pi peri dinol -6, 7-di - 10
met hoxy - qiei, @44 3idutyl-1-(2-pyrid-4-yl-ethyl)-ureido}piperidinol-6,7-dimethoxy-quin- - _

10 15i) - N(®obineCOCEL , i.e., : - S 15

4-[4-1 N qf()hyl - N- et hoxycar bony]@ﬂﬁ'@bﬁi{@ﬁﬂi di nol - 6, 7-di - net hoxy- qui nazol i ne

(CH,),CH;
ie., 4-[4_—[3-methyl-1-n—propyl-ureidb}piperidino]é6,7-dimethoxy‘-quinazoline : ¥
0 SR ~~~“NCONH(CH,),CH,,

..(('?H-',),CH, ' _ T . v

i.e. 4-[4-(1,3-di-n-butyl-ureido}piperidino]-6,7-dimethoxy-quinazoline ..~ " _
‘20 “(m). ——~OCONH(CH,),CHy,, - i.e.". 4-[4-{n-propylcarbamoyloxy|piperidino}-6,7-di-.. . 20
: : ‘methoxy-quinazoline- . . : ERTEIRE R ST e
(n) —NHSO,NH(CH,),CHy,, i.c. 4-[4-[N-(n-propylsulfamoyl) amino)piperidino]-6,7-
dimethoxy-quinazoline - - - L R
(o) —NHSO,. (3-Fyridyl), i.e. 4-[4-{3-pyridinesulfonamido}piperidino]-6,7-di-
25 methoxy-quinazoline _ - .

) —l}f.SOz_-'-(i-pyridyl),
‘CH,

25

i.e. 4 - [4 - [N - methyl - 3 - pyridinesulfonamido}piperidino] - 6,7 - dimethoxy-
quinazoline .

@ —ITICO(CH,),CH_,, -
' " CH;
30 ‘ie. 4-[4-{N-methylbutyramido]piperidin()]-6,74dimethoxy-quinézoline 30

an _ .
(r)l.—NHCO(CH,-),CH,, i.e. 4-[4-{butyramido]piperidino]-6,7-dimethoxy-quinazo- s
ine. ' . €
: The compounds of the invention can be administered alone but will generally - .
35 be administered in admixture with a pharmaceutical carrier selected with regard to 35
the intended route of administration and standard pharmaceutical practice. For o
example they may be administered orally in the form of tablets containing such v
excipients as starch or lactose, or in capsules either alone or in admixture with I
excipients, or in the form of elixirs or suspensions containing flavouring or
40 colouring agents. They may be injected parenterally, for example, intravenously, . =~ 40. .
intramuscularly or subcutaneously. For parenteral administration, they are best -
used in.the form of a sterile aqueous solution which may contain other solutes, for ..
example, enough salts or glucose to make the solution isotonic..- . - = -
For administration to man in the curative or prophylatic treatment of cardiac :
45 conditions such as congestive heart failure, it is expected that oral dosages of the 45
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treat ment of

it is expected that oraI osages of. the 45,
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joOWith &

or (lowe

e

with resultant ehmmatlon of HQl Ql is preferably chloro or bromo The reactlon
is preferably .carried out in an inert  organic. solvent ;such as. ethanol or-
dimethylformamide with heating, e.g. under reflux, in a temperature range of 75°
to 150°C. for one or more hours, generally 1 to.8 hours. When Q' is chloro-,
bromo-, or iodo, the _presence of a base such as. triethylamine or of excess reagent

of the formula (IV) is advantageous.

35

Any substituent groups in the reactants capable of. dlsplacmg the leaving
group Ql other than the T S .
/ \

group of the compound of the formula (IV), ie. hydroxy, prlmary amino and-
secondary amino groups; should: generally be: protected ‘prior to the reaction by
conventional methods, the protecting groups being removed after the reaction.by .

- standard procedures. Any hydroxy groups present may, if necessary, be protected

by, for example, a benzyl group, which group may be removed after the reaction-
by hydrogenolysis. Any primary or secondary amino groups may, if necessary, be
protected by, e.g. a benzyl or.t-butoxy carbonyl: group, which groups can be
removed after the reaction by, respectively, hydrogenation or mild acid hydrolysis.

.The froduct is typically isolated and gunficd by evaporation of the solvent in
- . vacuo, fol

owed by basification of the residue with a base such as aqueous sodium

" carbonate and extraction of the product .into & suitable organic solvent, e.g.

chloroform. After evaporation of the organic solvent, the crude product is leftasa

. residue which is either converted, to a salt and subsequently purified or

45

recrystallised as the free base
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7 1, 460, 389
7 nmost active corrpounds of the |nvent|on vaI be in the range from 20 ny.

70 kg.). Dosages f or |ntravenous adm ni stratlon vvoul d be expect ed
within the range | to 300 ny. per single dose as required, for .

)|-€4i/n the treatnment of acute heart 5 failure. Thus for a typical
patient, individual tablets or capsules nmight 5 -- contain fromb5

of active corrpound 1466399 sui tabl e phar maceutical lyg. ,

es a’

phar nace‘tﬂ"féBa' ' : |Isr qgch 0 i{he{for mula () a
def i ned _aRQ¥Eo! n&t % "ﬁv ) be prepaRd® nRg J’@@f Jingeeept abl e Carrier.
10 The 'ithe 6stimulan al so provr des a .net hod o sti rruI ating the heart of a

non- human--ani mal whi ch: ‘conpris agnrnrsterlng to the animal a' conmpound of
the fornula (1) as defrnqu.; g jor harmaceuti cal . ‘conpaositi on as

def yned above, in an ampunt: -.'_|en “to stimulate the heéder s0f the
animal . 15 . . The conpoun Qf the i.nventi.on may: be prepared by .a
nunber of routes: 15 Route A Hfnds -of - the fornula (1) may be
prepared b r,egct-i optla e1 sub line of the
formul a R lSChR?bls -—rl%l-ﬁ Qi:ﬁtli}@ﬁ;:ler atn :an:;tesé r mcﬁhlloca'a%:ﬂ such as chl oro-,

br onmo-, sodiber or p omuﬁnum c;?ﬂaa ymrrat in olepresehdéeyd f cnﬂhrcopreparéh an ani ne of the
for.ul a: cqmnonnqs whicl R

tion PfFfS EpEed b y hloro or
or oo, T DR ey ﬁﬁﬁ%ﬁrﬁ!iﬁk%ﬁf&g *bfrzrrt"orgam Lol vent
such as m&ha lated b;%&vaporaudn GEhB Wblvént, andrétey, stamsatt el tnrs, under
r ef | ux, mncha:ed emglec &roow aesuitabl eolvﬁfnt bts@ormzbmetbodjss@lt@l&toplydhe or rror e hours,

9engT al | o “% are‘%%‘inggh RS E’ﬁ‘?ﬂk}@ e?eba é"‘iéi”"d{ do, ghe presence
nt

basReatid@bpethor ideFrelil A AlsaiEiblelsolo formula (1V) is
advant agpresence era ids THesdcidt migyrtie sugpliedifpsusing ah ecrd eddiﬂoarshls ott:tapabl e of
di spl aci ?ﬂjﬂpot'ﬁeo ;éa\hr 1% Uz %s the ‘gﬁﬁﬂ%"%"m an gmu < or '
3041 - l\hsg{p gt't hﬁﬂ;{afr r fg the' g-hydr %y pr ' mar y
am no angrose @ yd amnng cgrsnmpd; &eﬂ’ea Hyyc eennprramt ected prior to

t he reacplotsati PE'GPH\PEI alfeaﬁ*r‘ﬂnh TOtF rqwé’etn edlps bei ng repoved
after th 'tdé'f‘i’ §‘1‘i'h mk,%’ fnsré‘,’s‘ v‘lﬂﬁﬁ Qi)oxy groups .
prggent ¥ps rhdy th&éssﬁﬁh ecte 35 b tor exarrp aggenzyl
group, V\/m ch group may be rem)ved after the reactron by hydrogenol ysis. Any

o R SRR A ORI R T o
reacti Oncdlr)pouﬁrﬁsmefdrm&la Y) 43 vﬁrg)el p defined wath, :malp atd, ehmlr olysis. 40
Thao pr od{#t2 haleforrgase emaayl/halide phthe éorample, Q*GORY wheeng%?m isghigseront i orsoof t he

bro
sol vent iy, hmurfaratto sulfoff1 HRNR e Q}ffap@sﬂairdé:&tth%rﬂla bfse RkEgdue with a base:
such as aqbéspichlEo @ k bf6mo;
(c) a carbamyl halide of the formula R‘R"NCOQ2 wherem R“ and R" are both other ' '
35 .than hydrogen, ‘and Q? is chloro or bromo ; _ , _ 35

(d) an-anhydride or pyrocarbonate of the formula (R’CO) 0. -
Preferably the reactants are allowed to stand together at room temperature.-'
: for a period of up to a few hours in an inert organic solvent e.g. chloroform, in the

40 presence of a base such as triethylamine. 40

Any groups in R? to R’ capable of reacting with, or displacing as appropriate,
the anhydride, pyrocarbonate or the group Qg e.g. hydroxy, primary amino, and
secondary amino groups, should, if necessary, be protected prior to the reaction by
conventional protecting groups whlch may be removed after the reactlon by

45 standard procedures. - 45 .
. The product is typtcally 1solated and purrﬁed by the method descrrbed under - N

Route A ' 3 :

Route p ' . o
"‘Compounds of the formula (l) wherem Xis —-(CH,)p— and Yis -—OCONI-IR6 - ‘

50 or —OC NHR® may be prepared by reactmg a qumazolme of the formula: - .50




carbonate and extraction of the product into a suitable organic solvent,
e.g. chloroform After evaporation of the organic solvent, the crude
pr oduct —-s—|-eft—as—a—+esi-due—whi-ch—i-s—ei-t-her—converted to-a-salt and

subsequently purified or 45 recrystallised as the free base.
45 L8460. 389. ) ‘ 8 Route. B. Conpounds of{
the, formula (1) in which Xis -(CH2)p and Y is -NRACONHRG. or -NR4 _
may be prepared by reacting a quinazoline of the fornmula: f.:~ NI
~ (Ry g(v)i'l. © OR ANH-R in whi ¢gheogsds - (CH2)p-, wi t.h __el'i. ther '@

i socyanat'e R6NCO™
to prepar e\goMpoUNdae i Ehe

n
- Ce ol RE |é|. ot riT-iloul--l O Ot
el s S S AR NR T
t hi ocyanate in the @ﬂﬁ&ﬂdi@ﬁtaﬁfungdéghte%nﬁioraﬁ&fn&éﬁéﬁﬁ&&gﬁ" j aﬁyﬁth,_ 'S

ot her than hydr ogenreagtinss areéeatedmgﬂber‘ﬁl timperbires of 400°ite 80016 in e.g. aoitrinlésy

al | owi ng the react afit, mP f@;}yﬁf Qf 48 ."“F.so‘Br‘PFt‘%ﬁ'i‘F%TE giobveptor up to 16
Zbout Sonour s e a0
may then be i solFal egrolp/ofeingOoshadld,dfnecdssdry) be proteceed brioran etattixmre)psinahd samat i on
of the thus- b oducﬁﬂ?ﬁé?%@ﬁ§f$£§g]$dglﬁgpg@;& l%[ly,, ﬁngljprmmapy tynieallpnds "
Al ternativel y:0 the resldu {7 mefRod deseribed oS (ROUHE Brcid to forma salt,
and. subsequently purified '"as 15 . such. To prepare conpounds in which

R6 is hydrogen, theR tants a referably 15 hegated et her under
reflux in a suitable, m%fﬁ%mﬂ'@%ﬁ@i %p@'(fgﬁ%g@e ﬂﬁ% %ce of .
acid. The acid nay dqenaseljaplof ¢ :_fohyuwsl-n:g_- and”-aci t g\d i t1on odlf of “the
conpound of the fornula (V) as the starting material. Any groups -capabl e of
reacting with isocyanate or isothiocyanate grougs or, h"2'0__ f o as o -
appropriate, w.th the:.cyanate or thiggyafaid ot her, than of course the -NH-
28pgr8up of -pfHR in ring C ,s'h'ou-'l-'_’d-'-'géx‘b'e[%‘)ot ect ed by conventi onal
protecting groups prior to the.reactjon,

the protecting gioup being renmovad
by standard 'procedures after the reactjon c" ®yps; whi ch it may be' .
necessary to. protect. i ncl'ude hydroxy, : priharyRani-no and secondary' ami no -
groups, which 25 groups may be present in R2, R4 and. R6. ° "~
25 Rout e C Conpoundk beifig +KeH dHmrrwithep gnMﬁQCHbmhM‘ph@;gene(GSEBﬁnhe preskn¥e | S

i - - . 8. tjethy ipthe cgaf an rganicsolvent
ei ther - NRACORS, - N rotoim ot tbluend Tdn??ﬁbg{é%?:%do%gL
conpound of the foriNC8 ghowb. Geneldilg birOnsS _]-_mfi e daclion thixtare affio _ :
either: 30 20(a) awrbd etasarylafieOwhiciCib mithicdeallowed 1oatana foTlyl fow G ' 20
wherein @ is chl or“GmGﬁ““d therfermpla th@P'@fs@eﬂ,%@we‘eacw rhigtwpd to'répst | de or
| fanvl halide of w@ﬁlel g— gg P, thgresulting mixture generally being allowed to
Su ny stand for@'f rs mperéture to complete the reaction. If desired, the
intermediate —NCO or —NCS containing quinazoline may be isolated and
25 optionally purified before reaction with the compound R°R’NH. 25
Any hydroxy groups, primary amino groups (other than, of course, the —NH,
%roup of ring C), and secondary amino groups, should, if necessary, be protected
y conventional protecting groups prior to the reaction, the groups being removed
: by standard procedures after the reaction. .
30 The product may typically be isolated and purified by the procedure 30
described under Route A.. - -~ - e S S,

hios
Virel

Route F.. T _

Compounds of the formula (I) in which X is —(CH,),— and Y is —NR*CORS®,

- R*'being other than:lower alkoxy, substituted lowér alkoxy and ‘aryloxy, may be
35 prepared by reacting'a quinazoline of the formula (V)-as previously defined withan 35
ester of N-hydroxy succinimide of the formula: -~ - S o '

R3co?

in which R® is other than lower alkoxy, substituted alkoxy and aryloxy. The
_reaction is generally carried out by stirring the reactants together at room _
40 - temperature in an inert organic solvent, e.g. dry chloroform, for a few hours. 40
Any hydroxy groups or primary or-secondary amino groups in R? to R* shouid,
if necessary, be protected prior tothe reaction by conventional protecting groups
which may be removed after the reaction by standard procedures.
' 45 The product may generally be isclated by the method described under Route



being chloro or brono; (c) a carbanyl halide of the fornmula R6R7NCOQ
V\herel n R6 and R are both other .than hydrogen, and @ is chloro or brono;
35 or, (d) an anhydride or pyrocarbonate  of the fornula

6

CO)ZO Preferably t he reactants are al I oned to stand together -at room

oroform in the 40 presence of a base such as triethyl am ne.
roups in R2 to R capable of reacting with, or dISp| aC| ng as

t he anhydr| de, gponate or. the gr oup Q. . hydr oxy,
pri : A g be

pr ot ect edmpq Gor to the reactlon by conventlonal rotecting groups\yu ch may
be rem)ved are&cg re:@m acom oun 2bf € o?r.::Jn Y %BC@GY) és '

y g p Olthe, 3uct i s typ| cal | y i sol ated and -
purified by the nethod descri bed under Route A Route D Conpounds of the
forrrula(l)rmhereme-L&t- ! ' HR 50 - .~ .or -OCSNHR6 may be
prepared by reacti ng a qU| ormula: ' 50 o~ 9.

1,460, 389 T 9. X being -(CH2)p-, with an.
|socyanate R NCO or |soth| ocyanammlggéa]'lts . being other-than hydrogen,
or, to prepare conmpounds i n whic R's hydrogen, sodium or. potassium
cyanate or thi ocyanate in the presence of acid. .Cenerall y the reactants

ar e; heat Gletin @PishiGoodikavk 3hdiTa85 Iver. 2Ry, 1%09:1b€od1d3 . a sjainless 5
st gsel boztt%r ;cgi’;;&%ﬂvka nglgpﬁgéhc ﬁt54 lti)uiil&yheﬁtgdt’bgethaﬂteato QFam c 5'sol vent .

5 Any g [ @Y@ﬂdl @Gb&o t@bli‘lgﬂ‘),% 280 !tem'sfa:iesl@t’ ocyanat e groups,
or, a5 g fﬁ e ety
a rieden

than of course,

t h?o OH % dﬂé n'&i Elﬁﬁ‘@,?o&s%rsych EricptivRin@eeaed pr \@r- to

reacti onesse reaz;trbr;&f h‘élzlsaneadvaﬁl;mu sehenHt @orqtrbgﬁnt%l%der F|3out e B.

Simlarly, % 5‘?“ FoyBt @t d\é '% "g oﬁla“ s deat ed by t he

met hod d ?&éét ioll ﬁ@%eracf%@lsecg prg;ec I:ln %f)?xlgyremoved ‘after reacti “Route E Conpounds
of 1§ he for NThéprolyct wWhasicllnisdated and 4 E%h)ythamdtwd descritddGabdR R7 o - NHCSNR' R7

may be pl&?pﬁr@d by |n|t|aIIy react| ng a qui nazol i ne of the formula: 15

5C 15 X
bei ng (éﬁﬁf:ampodﬂd;&ftmﬁwmlEIWbeo{—(m phﬂﬂge@e-mébﬂ’l n the presence
of a bas®’ bemg a lowercalky} [gsoviprsubstitutel byan pwi e%% We‘hwm&ﬂmnert or gani ¢
_soR@ent Sefingd h@aéﬁF@F??f"i‘}f’W(ﬁ?“t"ﬁﬁ ﬁ&‘ﬂ&amlf'}? ‘Q‘t‘ bup in.ring & being

#converted to an-NCO or-

x'/_ B:NR‘*coa'* _

X being —(CH,),— and Q! bemg lower alkyl substltuted by chloro- or bromo-,.
with a compouncf of the formula R*R°NH. Generally the reaction is carried out at
room temperature in an inert organic solvent, e.g. chloroform, in the presence of a
25 base such as triethylamine or excess compound R*R°NH, for a perrod of a few 25
hours.. .
Any substxtuent groups in Rz and R‘ capable of drsplacmg the. group Q‘ eg.
hydroxy and primary. and secondary amino groups,. should, if necessary, be
protected prior to the reaction and the protecting group removed after reaction.
30 The product is typically isolated and purified by the method described under 30
Route A. .

Route 1 ' o ' Y
: Compounds of the formula (I) wherem ring C is unsaturated and Y is thus '
: —CH,COR?, —CH,CONR*R” or —CH;CSNR‘R’ may be prepared by reactinga
35 qumazolme of the formula: - 35

@)




-NCS group. Generally strong stirring of the reaction m xture at room
tenper-. 20 ature is necessary, after which the mxture is allowed to
stand for a few hours. A 20 RE _
to the reaction mxture to react vvrth the -NCO or -NCS group, t he resul i4
m xture generally being allowed to stand for a few hours at room w
tenperature to conplete the reaction. If desired, the intermedi ate - N¢@4r/
-NCS cont ai ni ng qui nazol i ne may be isol ated and 25 optionally puriti ed
before reaction with the conpound: R R7NH 60,389 ' 25. Any. hydroxy1

gr oups, pr| 1, the - NH2 gLoup of l‘rn

0, and s@pndary alErRn @n@u{ﬂﬂz)ﬁhou#dCHt);—.mdespthonm oprtlatfenméa;i by
conventional protecting grou reag ¥h; t he groups' bei ng
removed by standard procedur wegf‘lk‘%xry)’ §9&?"r¥ r% 30 ~  The product
may typically be isolat ed and purifi ecL by the pr o):edure 30 descri'bed
under Route A. Rout of the . ogrula( chX - CH, 2),
and ¥ 15 - NRaCORS, el PR ggmm gl e

al koxy and arl OXy,andTﬁ)é.n rt gamcsolpérﬂ&fb'h difh¥éthb: %h&gt@ ﬁ@%@&bﬂ@ -of s
the formula (V) aseprs)dumulsﬂdylddefr ned. wrth an 35 ester of N- hydr oxy :

succi ni m de of the fa 2 aﬂtﬁd? B!%t‘uﬁed 'ﬁicﬁmmﬂ?,ch‘i%d?%"@h@ﬁert han
| ower al koxy, subst L Gt e?ci1 xy JREET S l:f‘he reaction is generally
carried out by stiIRokieg the reactants toget her at room 40 tenperature

in an inert otogani c saéllien¢ompoendy.of theyortulao{)ch whivh Yior—CH,CONRRUmay. be 40 Afy
hydroxy groups or BFPREF Py ditdcEAftiag § WirtEroedipLPHER2 to R4 shoul d, if
necessary, be protected prior to the reaction by conventional protecting
groups which may be renoved after- th? sor Ry standard procedures The
product may generally be |sdI at ed by ‘c

45 | o ' j:"‘_%ﬂ_

10 Route,G Al'l conmpounds of the fornula (I 6 n Y-i-s - CH2CONR R7 may
be prepared by reactin a corrpound of the forrrula wher ei n % is a
good | eavi ng gr oupW¥it Y UGS § ‘gg} I I“Eraﬁqpb B¢y, 5
w th a cpnpound R6 exyﬁ? uney ‘h{°§maafle aFW‘H’&aﬂ"é §ré’ ?1’8¥ neat ,
i.e. in the absence of any additional solveng preferably in a closed i
stai nl ess steel bonb at 500 t'o 2000C for 48 hours. Heating nay. 15
however not b¥® necessary when X isa very g 1.eavi- ng group such as - "7
chloro or brono. An-inert ofganic sol vent 10_ . however be added if

required, and the R’;-e?ergtﬂf/ (t?lusorfeac%og ?sscearr‘?eg out gy alfo n%tthey Jegcm;nts tog{and thgether-

for a few hours at room temperature in an inert organic solvent, e.g. chloroform. A -
‘compound of the formula R°R'NH is then added to the mixture to obtain the
desired product, the mixture again generally being: allowed to stand at room

20 " temperature for a few hours to complete the reaction. The reaction _mixture is then 20
filtered and the product recovered from the filtrate preferably via the lsolatnon .
procedure described ‘under Route:B; -

Any - substituent groups in R? and R capable of reacting w:th the
—CH,COOH or “activated” ester group, e.g. primary and secondary amino

25 groups, should, if necessary, be protected pnor to the reaction and the protectmg 25
group removed after ‘Teaction. :

. 'Acid addition salts of the: compounds of formuIa (I) may be prepared from -
the crude or pure free base product by the. conventlonal ‘technique of reacting the -
free base with the acid in an inert solvent, e. %_ by mixing alcoholic solutions of .

30 each and collecting the resultmg precipitate by iltration. The product may then be 30
. recrystallised to purity.

In the above methods due regard should be had to the possibility that
carbethoxy-substituted lower alkyl groups may be attacked by primary and
secondary amino groups, and this should be borne in mind when preparing

35 compounds in which R* or R® contain a carbethoxy group. 35

" The 4- substituted guinazolines used as starting materials in the previous
routes are either known compounds or are obtainable by analogous procedures to
those of the prior art, such as British Patent Specification No. 1,199,768, or.to
those described in this specification. For example, the preparation of a compound -

40 . of the formula V from a ketone starting material of the formula X1 is described in -~~~ 40
part -A of Example 10, and ‘many other compounds of -the formula V are - -
analogously obtainable. Furthermore, the preparation of a ketone starting
material for this route is exemplified in part A of Example 91 and other such
ketones are analogously obtainable. A route to the preparation of an amine of the

45 formula VII is described in part A of Example 44, and other amines falling within. 45

. this formula are analogously obtainable. An alternative route to the production of



excess reagent R6R7NH i s advant ageous when B is chloro or brono. Any
substituent groups in R2, RF and R7 capable of reacting with the group
-CH2COB, e.g. primary aor secondary amno groups.should_ if necessary, be

prior to reaction and the protectlng group removed after

15 The product is typically I sol ated and purified by the
dgcribed under * 15 Route A. Route H ' Conpounds of the fornula (1)
i's 3CH2) p- and Y is-NRACOR3, R3 belng a |lower al kyl group
deflned) may be

~ P X

bei ng -( UDRAL & “ARb or \byono-,
with a com ldﬂdnle@mbdsuhdi armufoamﬁrammob%mreatd& ehAdeseaBetdl onis carri ed

out at rd'omlr‘ dpmudrhéE nplad dmeb %losef & 0“@1 thechl-or of orm -
t he Jor esdffEIaX wh %?ax Ef? % pa% e Eess cost’r'pound
RBRINH, fdéEcn&ed?)Eé’rblﬁ quirﬁJla XA W/ hiH1 Batcriblyl il groups in R2 and

- R4 capabl-eCH{CQP g cmpt arg gtdeealllobta a 161l by hydgelysisyof tigoprrespd

nding FEPY and
secondar yEsirico a Route 1 diheteined pri or to the
i G %ﬁtﬁ;ﬁgﬁﬁa o 6" o]
pr oduct ltSmpgmueahieygweaoﬁ aced and purl fi e ‘by the method described under

30 Route A. Route | Conpounds Mﬁ ofmil'a (1) wherein fing Cis
unsaturated and Y |s t hus -CHE H2CONRGRI - or - CHCSNR6R7 rray be

SN ---forrrula
35 (RP1jjA 1° 280369, V\Mr'erﬂin -(CH)3:, with a
phosphonat e of th&s§ormul )5 (lo {ag or (aryloxy)2.P.Y 0. ~
wherein Y is ~-.CH2COR , “CH2CONR6R or CHZ R7. Generally the reaction

is carried out at rroderate terrperatures for al period of up to a few hours,
5 and in an inert organic solvent such as Jlhmioxyet hane in the

presence of a base, 5 e.g. sodiumhydride. The product may be purified by
t helSur i f4-Cldbioed7- nmlanku wingtolin | (38d g)nde(B- n~H%mee1<B)pnmdlnreay betSa m xture

of tauto hydegsh é‘ (sﬁe)a“dmethyla“ﬂ! (1‘{6 ?@28 5“? a“f”rlfésof ormula (1) in
which Y Ir% or 11 h St,u'?hwas concentrate in vacuo and the resultant
solid. was was’ then basified to pH 11 wrth 5N NaOH.
solutlon The suspensnon ‘was shaken with chloroform and the organic layer was
20 i)arated dried (Na,CO,) and evaporated to dryness in vacuo to give a yellow oily 20
id. Trituration with ether followed by recrystallisation from ethanol gave 4-(4- :
f3-n-butylurezdo]ptpertdmo}-6 7-dimethoxy .quinazoline (37 g). Small traces of
impurities were removed by running a chloroform solution of the product down a
glass column packed with “Florisil”” (Registered Trade Mark) and eluting with _
25 109, isopro dpanol in chloroform. After evaporation, appropriate fractions were 25
t2>ulket5! én recrystalhsed from ethanol to glve a pure product (21 g), m. p _

. Analysis: C, H NO requlres C,62. 0, H,75 N, 81
Four‘tvd T G621 H, T8N, 183%

30 The mono maleate salt was prepared by treatmg an alcoholic " solutlon of the 30
free base with an alcoholic solution. of maleic acid. The preclpttated salt was
recrystallised (from EtOH) m.p. 195—197°C, .

. The following compounds-were repared usmg the method of Example 1
from the appropriate 4-chloroquinazoline derivative and amine, and were isolated _
- 35 in the form indicated. Both the theoretical and found analyses of the compounds 35
are glven, the: found analyses being in’ parenthe51s o : . .o




prepared by initially reacting a quinazoline of the formula: X ,< wth
N-hydroxy succinimde in the presence of a dehydrating agent such as di-

cycl ohexyl carbodiimde to forman "activated ester——conmtarmng the"
groupi Ng: ~~~~~~~~~~~~~ 15 -. Ckl acw

15 Preferably this reaction is carried out by allow ng the reaget
stand together for a few hours at roomtenperature in an iner
solvent, e.g. chloroform A campound of the forrmula RR7/NH is QA%
the m xture t<p30bt ain the ,desired product4ed fse M xture agal n general ] y 13

bei ng al | owed to Standat . 0oM 20 enperature oo few Tours_to
conpl ete Wbe reaction. Thg reac{ign nmxture |sgt hen Z%fl | tered apd the

product recovered from thd fBlt 'aﬁb ""pfeﬁg‘f ald & the | S‘C;‘Eatl of opr oceduf e
described under Route: B. |Ang% &tl%tﬂent—«%r&%s R R2%and 6 cababl e of

reacting with the CHZQE activated" ester group, e.g. primary. and
secondary am nq_VS WE, -uhe\ulld,n i Lomeeessaé% e P& ectedaorl or tp
1275 §ouE T e®ged? & tBE r@act i onl vAci d

L lof - formuta (1) may be’ preparedfromthe :
crude or pure free base pr d‘d‘act -by t he conventi onal. techni que -of reacti ng
the free base with the acild Bn $8% ng: 82 v, 299.38y BiXi ng Akkoholic

sol utions of 30 ~ each | cﬁcpl.ﬂg}ct&g@ t;’@ mul;anq;gres;@ltat:ggby
filtration. The product ' 0 recrysfal L sed 1o purity. in the

6

car bet hoxy-substituted | ower al gl gr oups ma)g be attackedmby primary and
secondary am no groups, $ >shoul d be bcrr ne in mnd E{nen preparl ng 3

I
WEin & cagpet Hpxy . rou(p S ;
;

conpounds in which R4 or , 5
The 4- substituted gui nazdl |Ees gg)edTas s,tarﬁi ng @nat»erl aég) in t%e previ ops
routes are. either known crrp‘gqn,ﬁorcare—obtq nal¥ e an_gla)gouswprocedur S

to those of the prior art,| s@€h( 8§ BRitigh Pgent!Sp |f|§a']i|on No.
1,199,768, or to those descrl,,@:m Lahls:spe%flc:atldﬁ Fgig. exampl e, the

preparat| on of a conpound [40% gof Bhe formf a Vsfrog a E& one starting

material of -the formula Xl |‘s dE‘CI’IEed |§§1 @ paﬁt A‘gof Exarrpl enlo and
gl a ® ara and ogousl y2obt &i nabl €o

Furthernore,_the p;r‘@par atilon.of a keéone':staretl ng-mat:srl a for t&is route
is exenmplifi re A of Emanrpf_e 91 -and ot her “such ketones are
anal ogously Lpab) e. L,_,A roﬁtm to the preparation of -an am ne of the 45
formula VI I bed i|n & {EA of Exdmpl & 44,8and§ot hBr aminBs falling. -
wi t hin. 4 | S for ngl o af'e: aﬁal ogousla/ otﬁ al nﬁbl e- An-al ter nﬁtl ve roufe -
to the produgdiyn of -.1-,.46@,-&%{3 a. &.. 8. & L& 12 _
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“i. ester, -CHZCOCEt t he

the am nes of the fornula VIl could be via the catalytic hydrogenation of
the correspondr ng corrpounds of t he. forrrul aVinwich R4 is a benzyl
2 F -2 ar-e obt ai nabl e vra
A escrr bed herer n or anal ogously (Exanple 5 describes the
on of a conpound of the 5, .formula I X wherein the "l eaving
YU~ \WB t.s an et hoxy group). Sim'larly starting 5 materials of the
i X can general |y be obtained. anal ogousl y to Route C as descri bed
hererm Starting materials of t hged,289mul a Xl I, “whi ch rrat err al si4have a,
- CHZCOOFF group, are general Iy € Dy N YST T ' respondr ng
Emﬁ'g ‘ng obt ai nabl e via Route | descri-bed
herein 10 Pre gtibn! Idﬁg4@-(25pyblﬂ)ﬂﬂétl1§lafaﬁﬁho) opxpmmo%mdene%hmmen ring Cis

A _.Q

- saturat edqumazo e 10 The |nvent r onjs, illu y t he foll ow ng
Exanpl es |re bk &?‘? l{‘i E::gff \% may@zélvPLE 3.

HNAN b Big w@é o two 16t azol ine ' (45
9), 4- (3 ?Sﬁb anraad rEthhnnE(SO fal. lqpasmide(h F leﬂr $%él hé - and
trrethyla e cborehy ours
The.!0m xt Qﬁfﬁf %ﬁlé gdgé'ﬁ ﬂsﬁﬂl" %Iw ?«33"“33?&@ owaia ?wyats tant BolT o e

stirred i godidh BydritideCdnd \rtsactdaevithlzair fo d&fmcmonwmxram sol uti on.
The suspeﬂveremvmselbrra)ﬂ@rhlomsvlrﬁlf@ﬂIOOFT fl rlm 5@13; ‘ﬁ{% oé?ﬂgﬁﬁ opaver was 20

separat ed, T:qr F‘g %ﬂ;@?\gﬁg %‘U ‘8‘310 to gr ve a
yeIIBworIq rrtura i on wrth ether fol | owed by recry§ allisation
from et hanol gave 444- (3-n-butyl ureidol pi peridi no) - 6, 7- di met hoxy

qurnazollrl’é | .traces uri ti we d by running
a-chl orof ¢ m ipn % ‘1 {ﬁe P ‘Bﬂugt( ﬁﬂdyémblﬁégg""%g?’ﬁﬁﬁonﬁgcked Wi th
"Fl ori srl egl ste e rade -Mar k) and eluting with 25 10% i sopr opanol
in chl oroform After evaporat I on; appr opr| ate fractions were- 25 bul ked
and - recrystal I| ¢ S et hanol t ocgj v, ure product (21 g); Mp. 204-
56C. Anal ysi s: ] InreHtpas® —C, H 7.5; N, 18.1; Found: »

.-.. C 62.1; I—f’"’?. 18.3% . ow¥. .~ The nono mal eate salt was
prepared by treatrng a the 30 free base with an

al cohol i c solution, of waleig.acid. The precipi tat ed salt was
recrystallised (f rom' Et @m{xl% 1970C. The,f W ng corrpoundsvwere
prepared, using the nethod o anpl eaﬁcszm t hew-appropri at e

4-chl oroqui nazol i ne derivat i ve and amine,” and were .i sol at ed 35  in the
formindicated. Both the theoreti-cal and found anal ses of the corrpounds

tyl; 1 ta@ s e 4(2-pyridyl-
35 a2l gi V,'negﬁyyla,ﬁ?,%,pg‘g{&?fﬂ@'”ﬁ%‘# :?iy g{m@golﬁg, )prepare a8 mpy A

above, in dry chloroform, followed by standing at room temperature _for 30
minutes. The solution was evaporated to dryness in vacuo to give a yellow oil which
crystallised on trituration with ether. Recrystallisation from ethy! acetate gave 4-
25 [4-{3-n-buiyl-1 -{2-pyrldylmethyl)urezdo}pmer inoJ-6, 7-d1methoxy qumazalme (1.2g)as 25
© . pale yellow crystals, mp 162—4 ‘ .

Analysis: C,,H,.NGO, requlres C,65.25; H,7.2; N, 17.6;
Found. C,65.2; H,7.2;N, 17.47,
o ' EXAMPLE 11.
30 T Al Preparatmn of 4-4-( methplamino )pzperzdma-6 7—d1methoxy 0
' “quinazoline acetate.
-(6 7—D1methoxyqumazohn-4-yl);;jpend-4-one (14. 35 — prepared as
described in Example 91-Part A hereinafter) and ethanolic methylamme (33% wiw;

- 23.5 g) were stirred together in dr{ ethanol (150 ml) overnight. Sodium
35 ‘borohydride (2.0 g) was then added slowly under a nitrogen atmosphere with 35 >
cooling. The mixture was then refluxed for 1 hour, cooled to room temperature .
-and-tredted carefully with eéxcess: acetic acid. The mixture, after dilution with
water and basification with 5§ NaOH, was extracted with chloroform. After :
* separation, the chloroform phase was dried (MgSO4) and evaporated to give a . 4
40 crude oily é)roduct (10 g) which crystalhsed on trituration with a mixture of ethyl 40
acetate and ether
Recrystallisation from acetonitrile and then ethyl acetate gave pure 4-[4- '
{Methylammo)prperrdzno]-6 7-dtmethoxy qumazalme acetate m.p: 169—-172°C

' Analyszs —
45 Found:

| C 15, 7/., ', | 45
Required for C,;H,N,0,.C;H,0: C _5 ' :
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r 00 ~~~~ 4) 4-[4~('Methylannno)plperldmo]-6 7-d1methoxy qumazolme (1. 7g) was dissolved in 4) 0

. -C . 5 . ‘chloroform (10 mis.) and treated with n-ptopyl isocyanate (0.5 g). After standing' 5

) . X 2 . overnight -at_room tempi?ature .the mixtyre was evaporated to dryn The C
no ' residue soldified on trituration wi Eﬁi&o tate. Recrystallisation from thanol

14 - ~_gave pure 4-[4-{1-methyl- 3-n-pr yl ridino}-6,7-dimethoxy quinazoline (0.4

14 EXAVPLE 10. PARE) ApPe@pdat | on pyr| dyI rret hyl  am no)

pi peri di no] - 6107 di net ho UI nazo | ne '5- i
1- (6, 7- Di et hoxyqui nazo%b - yl ) pi peri d- 4- @r@3 {.127@@ lﬂgal ch may be g
prepared as in part ‘A okeﬂ@&mreuﬂl,N,dr,waﬂ)ﬂefﬁler){ 76:0{317 A
2- am no- rrethylpyrldln é wer e refl uxed (s:l er for tf ur%)ln
unds were prepared, using the method o Exam es |
benzene (50 m . ' Qnoal r?ﬁprlate 4- ;ﬁpe;;ldmo -qumazolme and lsocyanr;te or :
i 15 : 1sothxocyanate, and isolated in the form indicated. In Example 18, sodium cyanate 15

. -was used. Both the theoretical and found analyses of the products are given, the
. found analyses bemg in parentheses .



with a Dean and Stark trap. Ethanol (50 m.) was added to the cool ed
sol utlon foIIovved by the slow addltlon Of.SOdI um borohydrlde (0 769) wth

, foIIowed by the 10 addltlon of excess acetic acid. The mxture
dd into water, basified with SN sodi um hydroxi de and extracted wth

m...Evaporation of the chloroforml|ayer gave a yellow oil. which

ed on trituration with ether. Recrystallisation fromethyl acetate

4 (2 pr| dyI met hyI am no)pmggg di noI -6; 7-di met hoxy- 1_5 16 qui nazoline

- TC. - S 15 PART B

Preparatlon of 4 - [4--' .3 -

pyri dyl net hyl ) urei doj pi p ridi

+ C'3 (C*)3 NCO ¢33 . L BA

Q

_ bUt |~ - ',-\ A U

6$.~ &% d?ﬁietﬁ&yﬂq%' nazol i ige |CH 30 ZJ~~j ~~
oi-oo-22--82 QC@N\N 28K n- But yl
~isocyanate (1 g) was addedsslgmy to a stirred solution of 4[4-(2- pyridyl -
20 net hyl am no) pi'peri din Em 7| di et hoxg( qui nazol i ne, (1 gl‘g)\_prepar ed as in
‘part A above, in dry chi an‘:grrﬁ-ff(ﬂiﬁoweg b% S5t Bl ngNat POBTPT enper at ur e
for 30 nminutes. The sol ujgen ““evafor at‘ed"t“o 8rynés§ i nWaduo to give
ayel l ow oi |l which crystall on trituration wWith ether. Redrystallisation
from ethyl acetate gavel4&i588 59 =& % 88 48 &5
f4-13-n-butyl -.-(2-pyridyi nee ;ur::e:ndat@ P dgrml 527- diyget/hoxy

qui nazoline (1.2 g) as 25 pal yeI |Oow crystals, np 162-: 4C- |Anal ysi s:
C26H34N603 r-equi res - C |65 25" 7. Z, N, I7.6, Found: '

C. 65.2; H 7.2; N, -17. 490I%XA I;.-E--':Ll-.- ; 30"' o A I5repar ation of
4- 44met hyI ami no) pi peridi fo-®H, 7} m)'gﬁ hoxy = 30,5 -9i ndzbl i ne
acetate. 1-(6,7- Drrethox;qcﬁ Rl 1B 4. )ﬂ»)pl@erlﬁ 4- czpe (§4 35 g -

1

prepared as described in E)"c;a!fl..é 91sParg A Rer eBn afd. er). a,nd et hanol i c
- Mere stirzed t:rogegher n dry etthanol (150 ml)

met hyl am ne (33%ww, 23|55

overhi ght. Sodium 35 . b6°reh grl dg (Z!0 g was'. th_é“h added ~=I ow y under a
ni trogen at nosphere with' 8 90l img.. The @ xt gre v@is theén nefluxed for |
hour, cooled to roomteny el%;;ltu § angl treat ed caPefuI—ay WI‘Ph gxcess acetic
acid. The nixture, after. ut

gn Vigth $ated an@ basificagiof with 51V

a
as

NaOH, was extracted Vi th’ _c'h,’or,_?orrﬁ Af“fer %‘epaﬁ"atlb‘n th% cil orofori ,phase
was dried (l\/gSO4 .and evperatd—t-o—giy : —y~1pr oduct (10 Q)
whi ch cr@ 17y d on=t ritt ur at on with a mxture -of- ethyl 4d acetate and
et her. r sat Hon fiﬁ)gﬁ acetonitrile and then ethyl acdtate gave pure
4-14- (Methyl a o) pi er| disel -g 7-gi neghoxyg qumnazoglne gcet ate, mp.
169- 172C. \Agal ysi s: - &5 ~g |2  EFouBd: 5 = 2 g C, 59.2;
H 7.5; N A5. 7% °s §5 g & ¢ & g g
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Required for C 6H22N402. C2H2G C, 59.7; H, 7.2; N, 15.5% 15

1, 460, 389 15 B. Preparation of

4-[ 4- (1- net hyl - 3- n- propyl - ur ei do) pi peri di

NH CP3 . 4-14- ( Met hyl am no) pi peri di nol -6, 7-di
qui nazoline (1.7g) was dissol ved in5 chloroform (10 ms.) and

with n-propyl isocyanate (0.5 g). After standing 5 overnight at ro@
tenperature the m xture was evaporated to dryness. The residue sol difgdeos
trituratjon wih ethyl acetate. Recr yst aj,hdggaﬁ ion from ethanol gave purgr”

4-[ 4-11-met hyT=3=T1T = T 24
g) mp. 2Qo1 11 10 ' AAnaIyS|s.- -
10 Found: 3% 9% 6188 H3%. 6; mli'F 17»%% ﬁerquu rg@fo
C2] HI2NSO, . *HO C, 6]. &~ HE®. &SN, 37 9%%Be (8% owiRg Soapoudds were
prepared, using the pefghoq of Exanples 10 and 11, from the appropr| te 4-
pi peridi no -quhtjazol _-Eé arld |socryanate or 15 - o SOt hi ocyoanate and :
| sol ated in the TormEic: dated3%n Eanpl e°\$8 S&i unvgyarrate %E s used
Both the theoretical |gid fl6UNhd "dnal ySEs of* Fhe Producfs are gi vER: the
found anal yses be| ng i@ pdr ent heses. 1, 460j 389 :
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S Tr o EXAMPLE44,  4C_Z- 0 .~ X0
- -, PART.A : 0000 -4 O.QM ou - 4 N
C el - Preparation of 4-[4-amino plpendmo]-6 7-d|methoxy qumazolme - C; ‘02 0
1;1 thoro 6 meth umazolme 0.9 g),.4 - - acefylamino) — onin -
dl e ( l .25¢g) eth lamine 2 ‘and ethanol 5 :
were re her ap roxlmate 75 hr. The ture Was evapor: S 000
-e : a-te—drynes& olle\@ed b asﬂieatlon wrth aqueous SN sodium hydroxlde - 0*
00 o- - solut:on and extraction wi lor ormy The chlorgform extractldvag dgied gnd Tk
E ' po at d gq to lve, recrysta satl hanol~4- trrﬂuoro-- .
pﬁfaen o) -drme (\] tbumaz line 'P. 217— 0°C. 10
e - 0 0000. .

T AnalyszsCHB,;hO ires C507H53N139 T
4- - ™ Found @ ’47“ C,508; H, 475;X, 138 ; -_ 01)
) L) m~~~~~ D | - A
' 4-(4-Trifluorogetamido piperidino)-6,7-dimethoBy qmnazolmeu59 5 g)SN- Y
S o % [g ium hydroxide s: (250 ml.) and tetrahydrofuran (500 ml.) were r d -

gether with stirrin r 24 hours. Th er was decanted o
A

~~~~~~~~~

c 8°

" and

ncentrated to a smatl volume follow w1th water and extractlon. -
into CHCI,, L S

" Evaporation of thelchlgzo(form gave a )iréellov)v oil gvhrch on. trlturatn;n wr;g' N
. ether gave y rystals of 4- mmoplper ino)-§,V-dime quinggpline (¢ :
Uzo-; %mpl3’\:$%% tr 8 .&l)oay e 1
PART B - GS C:00 ~ ' . X
VA

: Pre; rat:on of 4- [@ (egrozycarbonylammo) p_xpendmol(} 6 y1 - *xme(yoxy
) qumaio
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25 4-[4-Ammop1per|dmo]-6 7-d1methoxy (}umazolme prepared as in part A, (l 4 g, . 25
. ethyl chloroformate (0.65 g) and triethylamine (1.1 ml.) were stirred together indry
. _chloroform (30 ml.) at room temperature for 1 hour. After concentration invaciuo
“the résidiie was suspended in water, basified with SN sodium*hydroxide solution
.. and extracted with chloroform. The extract was dried (MgSO,) and evaporated in -
30 vacuo to give the product as a pale yellow oily solid. The solid was re-dissolvedin -~ 30
ethylacetate and converted to the tartrate salt by the addition of an ethanolic
solution of tartaric acid. The tartrate was re-dissolved “in hot ethanol and
a .small amount of impure. material was allowed to c¢rystallise out. The
: filtrate was taken, evaporated to dryness, rebasified in dilute aqueous sodium
.35 ¢ hydroxide solution and extracted with chloroform. Evaporation of the dried . 35
.+ chloroform-extract and recrystallisation of the resuiue from ethylacetate gave 4-f4- .
(ethoxycaf;lgnylammo) ptpendmo]-6 7x-dtmethoxy qumazolme (300 _mg) ‘m. p _
- 179—181 .

o Anals:sCHNOrequlres C600H67N156 _
@0 Found: = % C601H68N151‘7 N 40

" The followmg com ounds were prepared usmg ‘the method of Example 44 . .
~ from the appropriate 4-(4-aminopiperidino)- or4-(4- Toweralkylamino plperldmo) : :
~ 6,7-dimethoxy-quinazoline, and the appropriate chloroformate (Examples 55 to 59

and 63), acyl chloride (Exam gles 46, 50 and 52), suifonyl chloride (Examples 48,49, - -

45 | 54 and 68), suifamyl chloride (ExamE es 47, 53, 62 and 64), carbamyl chloride 45

. (Examples 45 and 51), anhydride ( xamples 65 and 67) and pyrocarbonate -

(Examples 60, 61 and 66 used (EtO CQ),0). The products were isoldted in the form
indicated. The theoretical and found analyses o the products are. grven, the found
analyses being in parentheses.



1, 460, 389 20 ... EXAWPLE 44. PART A
Preparation of 4-14-am no piperidino]-6,7-di methoxy quinizoline. 4 - Chloro
- 6,7 - dinmethoxy quinazoline (0.9 g),—4-= (trifluor - ggetvlamna) 5
pi peri di ne hydrochloride (75% pure, 1.25g) triethylamne (2.2m.) and
ethanol (25 5 m) were refluxed together for approximately 0.75 hr. T

m xture was evaporated : in vacuo to dryriess foll owed by basificati gk

wi t h aqueous 5N sodi um hydroxi de sol ution and extraction with chl orof@rT
The chl or of org) extract was dr| ed .and .. W&pﬁgat ed in vacuo to g| ve, afztl
recrystalllsouﬂju Fromrettranot—4—{-4t-r+Ftoro- —S a8 -

pi peri di no) - 6, 7- di net hoxy qdi nazo Joﬁ,e &5 5 g;\‘ m@ 2H- ZgQQ =

Anal ysi s: "C17H 9F3N403 requilres_J350. 23 HZ 8. 32N, 213 g : i
C,50.8: ‘H 4.75: N, 13.9: 4-(4- T %f|T0r oacet @ do- pi prer-i d.-n - d"%vnetfﬁax;
qui nazoline (59.5 g) SN so ,igu§n hydroxi de solution (250 -m.) and .
tetrahydrofuran (500 m .) B refdmxegslbs o fogekler Wit hady i ;rg;ngggﬂf _
2+ hours. The TTH F. Iaye-r--Vaﬁ?ée"antedeoffo@ndnml&eonoeﬁtretred-it:é as |

vol une fol | oned by treat nent <\i§ t hf wat er and extraction into CHCl 3
Evaporation of the chlorof oym3avpaa yekl ow i leahish onetribu apion o .WLt L

ether gave yellow crystals ¢f ~Zo( 4:am %Q{pl ﬁe.ﬂl Cﬁﬂo)ma 7-odeE£ED Ea
\D A

qui nazol i ne (42 20 g) mp. 138°¥358& A5 88 SE |
20 PART B Preparation of 4 { [4 -] (ethoxyear bonyl am no) J)l perl dinol -".6]7
- di net hoxy qgi nazollne'. *Q 0 NH~~~~~ NOO ri @@5S 25

4-[ 4- Am nopi peri di no] -6, 7- df nmet hoxy qui nazol i nes., pr epar ec{} as Sn part ‘3\
(1.4 g9), 25 ethyl chloroforymate (0.65 g) a CEtrlethonam (1.1 m3g)
were stirred together in 'd y.‘f’;chlcﬁ ocfm( 0 mgy é';)(‘ roem t er&;{turng' I
hour. After concentration i W@uo %-he :t:e5| ﬁue fWspe wat er,ed

basi fied with 5N sodi um hydfoxjdedsol uki ondand ge’it réqct e%jvm t'g‘nNch.Lorofgm
The extract was dried (MgSOf) &nd —evaperat-ed [ %30 N mt o~g| v&dhe
product ,as a pale yellow oi |y 8l igl. The sglid as ¥ e- dI8$SO|3/ed En :~§)q

ethyl acetate and converted fog hel & ar t8at eSsal & by & he @ddl tkon Bf a@
et hanolic solution of tarta ie?sx aC|21 Tde tartrﬁe V&S I’é—dl s&olvgd i rﬁ hoit
et hanol and a small anount pf«a rrqlEer fat eral was ak | owed taacrytstal 5 Se
out. Thé filtrate Jas t akenf evaporated to dr yness; TevasredT T artutyt

aqueous sodi 35 !E hydr oki ded sjol ution and extracted with chloroform-

Evaporati on \D ied® 3p ¢HEdrof orgn exgractg andg recrgyst ad | isation of
t he residue fxoMm | ac®t a e~5g§;\ve: 4- 14- (Bt hmeycar&mnyjyam n:o) .: ._.:
pi perdi nol - 6| met hoxy@ qpi rga_golgne o(30§ rr@ m§) g§79-81 "L §
: &= p=t e :
% o : gg <+ <:'- < <+ <+
I a A
s — s B
|12 &5 £ . &8 2= & O
zZ ¢ zZ 8 -8 'z § Z
z z. Z z z .z 5 =z Z %
[ [ T T- [ [ [ .
§ & {m, = o= == - = o= = T
Xlzm = = =z = = oz .m om
r - —
g‘ w O o~ 0 o = — ~ y
o g < < <+ < sl vy vy m
e
m




Anal ysis: C1, HI2N404 requires C 60.0; H 6.7, N 15.6; 40
Found: C 60.1;H6.8; N, 15. 1% -40 The

appr oprl ate 4- wA- ani nop| perl di no) or 4- (4 | ower al kyl am no pi-peri di no) -
oxy- qui nazol i ne, and the appr opriate chl orof ormat e .(Exanpl es 55
| 63), acyl chloride (Exanples 46, 50 and 52), sulfonyl chloride
48,49, 45 54 and 68), sulfanyl chloride (Exanples 47, 53, 62
car barryl chlori de m es 45 and 51), - ,(Exarrpl es 65

products wvere lsoiateﬁ T, Lormlndlqia @A The't(peoretlcal and { oynd
anal yses ¢f t{le proc'ﬁlgts are gf"ven th'&°? ovmg anal yse!s bei ng {n

parent hesgs.£2 [ 21 =~ _ .
1,460,389ch§ . 40" s-i o, ' --I.-4_ co | 000 M
~0Qtl -fex5 ggt.en =@ ¢ gg zen -gAgg X4 v-. .~ i4n
- - Qu USSRV wa - wial . - v c& eCDt -4 wviw 000 Q=™
M W <rg -l L~~~ : ;. o X-0 o F
eq 0- Un tnetr e Cga ee 00 L 0Q ‘o, Ut or
co0 ;tfb\)_zi N am Ueaga 28, B R U \
mél m ] e <0 e 0o - %) 00
0:0 - Oe t O 0 0A ou 00: eq
00 . 0 C . ao- 4)0 *n ' 0 X| E r D
D {0D 5 5 C.,. 0 it c' ol ao
0 cy |i".® 4 g 0~—~%~C | 0'4
occ * % g -8 Rl §'4~~ﬁl_':.; [L o (iiE
L L EEZU - “E:'?.~~~~§'.IO 080 4q .. 5. a . m -
0 *= SoU *~5% C13 o= ' N 8 In u
o - . e §7 g % 08 o 0 0
0 n _v-3'=‘,’§g‘ 2R(v 2 g C&..4) = 4) 4)
0. s o, . 0£Cu 8- g° in.g , 0
a2 - 3-SR AR cu ca
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-a 4 27 1, 460, 389
27 EXAMPLE 79. 2. N 4- [4Amo pper| i no- 6 d| et hoxy qU| nazol i ne (V\/m ch may be

prepared-via the | amne (14

m . ) and chl oroform(lOO 5 m.) vvere added sIowa to a solution of

phosgege in toluene (48 m. of 12J%wv). 5 The mixture was stirred at
enperature during the addition and then all owed to stand overni ght.

A pentane (5.23 g) wast hen added sl ovay followed by standing for a

f 24 hour s. 2N hydr ochl 0“66 gg;l d (200 ) was added angl t he organic
: ive—~an oil. The
10 -0i |- vvas d| ssol v u__ ) g@_‘.r_.,r baS| fied with 5 Na@i-g@c ext ragi ed with
chloroform - 10 The ex}raci |®&s|dried and evapor ated@=x {wacyo to g| ve an
oi | which soldified on| s@ahd¥rg| under petrol eum ethed RECTystallisation
fromacetonitrile gave|®gl4{(3-h- pentylureido) pi ps“f,isdi ol - §, 7- di met hoxy
gui nazoline (1.5 g) m 3.5-219:8@ C.  Anal ysi s: CZlI—lSlNE(g%rémﬁ_;Fes . C, 62.8;
H 7.8, N 17.4; 15 228 182 |Found' - g |°9C 62.4; H
8.0; N, 17.8% &5 15 The foI I OWI ng corrpm_rgjs wer § made, . using
the nethod. of Exanpl e y9g frigm: S |gx
4- (4- am no- pi per.i di no) 1 6; ¢; BTk hoxy cqw nazol i ne, | phasdedwj| and the
appropriate am ne. The|conpdqtflg were-isolated in the f ijndi cated, and
the theoretical + and {ound{analjyses are given, -the found anal yses being in
brackets. - 1,460,389 7 S '
28 .. : : ] L %.| = en
eNO(- VOO 2 : t- -0 . 5  |e0c8
009 n0% - . S0 UL, 0 m z =
t- ~ 00  00.00 -@0 '_°'<~|i ‘0 * 4%5500-;.}, o-00 * .CO
-e eZ_I o C) go ¥ ! -3 - ,4,
Q.c - - - &R m B e |3l
< No %O % | 3g{% Q- ', 0 | g |8 |2 eoOr
110 1t “41. & o Nb-Xo + ~~~~~~~- R -
e .-~ .= 0 : = o - : 3 3 O~~~~ ~~~-
U 0. S S ) UL LU .
0.0 ' 0_ - ON . '§ 2
° @ =) - ®
2 ..E§ IR -Eg =
s | =2 |8 8| zE |2
g | g% |8 S LERE
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=z | 2% |5 2 | gl
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4- (4- Ani nogi_per i di no) - 6, 7-di met hoxy qui ﬁ%ﬂM?%”(Ml ch may be prepar ed via
the. route of part A of Exarrple 44) (2.9'09) and_ .
N[ 3- (-t-but oxycar bonyl am no 5 pnopl onyl oxyl SUCCI ni.mde (2.9 g) wer-e

stirred for 2 hours at roonf f"amure My rly fagm (40 m-.). The
mxture was filtered and thewFiNexadic,\ aingd Wit gugous sodi um
by separ dt. 7 tfie organi c phase

carbonat e sol uti. ok”"’( 10% wv) - foI _ : i _
ryngssedah vaettq. The t-
Vi ng- t he i due in methanol.

[0))

which was dried (Na2C38) and evaoriec (
but oxycar bonyl group was then rendyed Ry dis

(40 10 m.) followed by refl uX¥ng Lf’;o*r ﬂd}h‘%rs"v»ith the addition of 2N
aqueous NCO (12" 10 m.). The nixture wdS &V&borated to 535 in vacuo

and the residual hydro- chl ori de was rebaS| fied (5N NaO—I) extract ed

into chloroform Thg ncentra for m sol. assed d
col um packed with Hg?kgflgmiﬂ l’qmnja,;l 1{?51, n
chl or of or m net fianol ml )].\5ere addeA@pwmwh eud‘ oﬂtqahd»sgéiﬁ m\&hen g w/v)
evapor ated in vacuoThem a1 omtgpperature]@rmg the addmon and then allowed

am nopr opi onani-doi p°§f§§“ﬁ¢" Bﬁ ;1%4 ?F@PQF% >- F&m};ﬁm@ﬁM§sol ved
i n ethanol and conv 5 fealakdéva bhoid THe! ution
of maleic acidin |el vznldm Raer, siﬁ;ﬂlmthéivlm amirexmmdmuhtchlotdongave t toe
pure di mal eate (50 pﬁ s dyi atz muvacaoA il which SOl(}lf edjon

G 9H25N5C8. 2C4H404Z’ %% ,,,,, ,,,,e Eh o 2%‘55 o e A una:

C 51.9; H 5.6; N 1 7A) .USln therrethodof Exa |l e 86, but .
starting from4 - [4 - aét p}lcpéira.NOﬂetlulreS 7C+ 62@:“&181@&}1741w nazol ine and N
- [2 - (t - bid oxycar bon{“%%i no) iso- 25 Ch2de A G 15%eci ni ni de, and 1°
usi ng hydrochl ori c: acitheifofdwhiztoRbolb Rt€ n2Qk, dsintile Mithod of BRIMPId 19RER ST €,
4- (4-1 ea- ani no- i so- 4-giariserpigeridino)-6,7idilnetlpixy Gpinazdline phasgene, and the appropriate

amine. The compournds were isolated in the form indicated, and the theoretical .~
and. found analyses are glven, the found analyses. bemg in brackets



gui nazol i ne di hydrochl ori de di hydrate was isolated, mp. 218-2221C
Anal ysi s: C3H29N. 03 requires C, 48.38; H 7.11; N, 14.11 % Found:

C_49.23; H 6.86; N, 13 78% 30 EXANPLE 88.
he ' met hod of - Exarrple 86, starting from N(a- rrethoxy- '

etthoxyacet am do) pi per i di noI 6, 7-di rret hoxy qui nazol i ne was
. 133-1350C. 35 - Anal ysi s C H24N4P4 requires C,
7 1; N, 15.55% %§§89 Found: : ’ 28 C' 59. 77, H,

4- 14 (Et hoxycar bonyl et hy S8 eri ar n.(# 6,07:: vdsnmtto thl nazql i ne
(whi ch' may 40 be prega Eﬁ as in ZEkanpl €F) 53) 28 ?%t\ but yI a(r)n\"#g (10
m) were heated togethek ' 39"‘"7 n) 2 42

1, 460, 389 MR- : 30 at “about 781d for 22 hours.
The m xture was cool e ﬁbaiﬁ,@l ed ands@(tracm W}Eh'”shl%ﬁ form The

extract was dried and 'g&a‘.ﬁ&p)pszt ed to @rgnesstim vaeuo® o YrWE=an oil which
on dissolution in eithegsc ystal Ilsed as a white solid. Recrystallisation
fromethyl acetate gapes - TQ In ]2
4-[ 4- (n- but yl car banoy| neth :ﬁgpl perl dkﬂQJ 6, &di rpEhoxy 38a qui nazol i ne
(710 ng) mp. 142-41Q =~ -~ 5

Anal ysis: C2,1H3N403 fequrfes C, 65.3; H 7.8, N, 14.5; Fpund:

C 64.9; H 8,01; N, [4.25% EXAMPLE 90. PART-A: 10 Preparation of
4 - (4'-'[Fa - barace "an’i_:.ﬁd.;(gl)pl peridi &o) 16,7 - dinet hoxyo "1L0 qui nazol i ne-
4- (4- Ami nopi perl di no) } 63T- ¢, net hoxy ‘§ui. nazolu nec(2 ng) (W"II ch may be
prepared wvia the rout g gf - Blanple- 445part - A);; argiltrg;et Ian ne (1.5 g) in

dry chloroform (20 m. )Eweﬁ treated with a'tbror‘fbace‘i‘yl ojide (2.3 gin)
to obtain 15, - = a.. fi %Lulg cont ai. nl‘s‘ng 4 54 Slag. - :
br onpacet ani dol p| perl i 8Q) § -6,7 - @ met hox 1§ qul;nazpl P ne. - PART B
-Preparation of - 4- #( &i Eerl di noacgt ani dag- ~pperg Edl ngl - B, 7- di net hoxy
qui nazol i ne di tart rate. & 8~ - o .o : g_ p- ( g
/ ' tf30~~~~~N, No~fl tf §3 = g 8 'I\Ej g
N 20 NHCoC2N g = — .
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The m xture prepared in part A was stirred for 30 m nutes at room
tenperature and then piperidine (1.0 gn) was added. After stirring for 3

hour s al_room f.enperaliegtdiouii-tH-e—was—teatet—wt-h sodi um car bonate
solution and the chloroform | ayer was separated, washed, dried and
evaporated to dryness in vacuo 25. to give an oil. The oil was-
i n isopropanol and converted to the ditartrate 25 by reaction p
tartaric acid. Recrystallisation from- ethanol gave 4-14-(a- pg
acet am do) p| pg?l di no- 6, 7-dl net hoxy qui nﬁmbggwe d| tartrate (1.3570) m pgo

Dla DA LL OO0 (aVal

Anal ySI s* 2 H3rINS€8- Lu—frl, oo oUT _ — eqUI IES-
C, 50.5; H, 6 1; N, 9:8; e ESAMBLESS. T G,
50.9; H, 6. N, 9.9% EXAIVPLE ‘91. PART A Preparaﬂqg' S
4- (4- oxopi per| di no)-6, 7-di*P @ yﬁqugma;me-mmm@ : : ,
4- Chl or 0- 6-7- dlnethoxy qui RBZ™ |ea ylene ‘ketal 35
hydrochl ori de (%5 ‘g), triethylampge' (35 ) and noI Q wer e

X

refluxed together~or 3 hours. Aqugous sodi.um car nate added fol | oned
by extraction vvith chl or of orm aft whi ch: the chl or of or tract was dried
and evaporated in vacuo to give aM2o0il. The oil was redlc{;@qll.,,ved i n aqueous
hydrochloric acid (I .5N, 40 200 m .) and refluxed for 2 hours

fol l owed by cooli ng4-(mﬁint)b@aid.ms,fymamy 30%azoftkk (Aich map Be @xfgarramm ®8.into
chl orof orm Evapor atdutn obfpamhﬂe qirEndpbh%r(@ﬂog)m@er[&et-b axyearbonylammO) '

1
4- (4- oxo- pi per? di “Ozm%‘ﬁfi’,’,‘.o i (%lwpﬁh mﬂ'f%?ibf%ms g_{; oﬂ‘gﬁt;ate streate&%q
()

31 ueous sodium -carbonate-so]
4-14-acetonyl -1, 2, orgafic pieake vkl ﬂdﬂydamzca,ydniieﬁapoiat atus. Theol | ne
nmononal eate.i A <N butoxycarbo@égfou wasglen remoygd b 4he res1due in methanol(

ad~l calll® i1 byrﬂ%&f 4hoursw1thth o;ég %v} hondPe
in dry 1, 2-di met hoxyhigadea ;g"?‘ti (5?2 N xme& g"g"s‘&ﬁﬁ}aﬁ‘

stl rred suspension ocincsmqum:lﬂ fomes u;tlo w£ aadldodms e‘pklmd)pat:he@ E. (50
.) followed by stlFlPT'

O”T‘h M thanol.
OXOpI perl dl no_ , %’Q ?ngtl ns were ec? an eva orate m vacuo ﬁi\{le&rzdéﬁf- " in

D.ME (100 m. vvaﬁn adaiﬁdaﬁdaqm r;edftm d)mmdlelay s eaji tragmaiit waith £sélaionl ofhour .
The sol ution 10 mmg ine goprapan ipatign frosy eeesenitaile ggve [the pure :
chlorof orm The or gs'ma atef m%\b%‘p i slé( ated, dried and concentrated in

vacuo to giveagn Oi napiisad) O SHD, ¥afhire t:pjzl,sengs@mdlpgrpverted to the 29
mal eat e by. treat nenFounit h e ﬁereal mal ?lic achSl9RHc$§'Q{,al YX%sation from SR

et hanol gave 4-14-acetonyl - 1 2,3,6 tetr%& (iUilpLEOW' d-1-yl J-6, 7-

Using the method of . Example 86, but starting from 4 - [4 - aminopiperidino}-
6,7 - dimethoxy quinazoline and N-2- (t - butoxycarbonylamino) iso- )
25 valeryloxy]succlmmlde, and using hydrochloric acid instead of maleic acid in the 25
penultimate step, 4-(4-la-amino-iso-valeramidolpiperidino)-6,7-dimethoxy
qumazolme dlhydrochlorlde dlhydrate was 1solated m.p. 218—222°C

Analyszs C,.,H,,N,O, requlres -C, 48, 38 H;7.11;N, 14, ll"/
Found . . C,49.23; H 6 86; N l3 78/

30 : - EXAMPLE 88. C ' ' o 30
Usmg the method ‘of. Example 86, - startm from N-(a-methoxy- o
acetyloxy)succinimide: and- 4- 4-amino-pi dperxdmo)-ﬁ e |methoxy quinazoline, 4-
. [4- (a-methoxyacetamxdo)plpendmol-6 7-dimethoxy qumazolme was prepared,

m.p. 133—135°
35 Analysts C,,HuN.O. requn'es C, 59.98; H, 6.71; , 555‘7 o 35
, Found: C/5977:H, 682N, 1515% '
. | . EXAMPLE 89.
- f%o:@:j '
. 0TS o SN
e ﬂ:’h;_“ﬂai@!-g’:m’ __> DA
S

4- l4-(Ethoxycarbonylmethyl)p gerldmo] 6 7- dlmethoxy qumazolme (whlch may . :
40 be prepared as in Example 5) ( g) and s -butylamme (10 ml) were heated together 40



di met hoxy qui nazoline nononal eate, mp. 179-181'C. 15 Anal ysi s:
C, 59.6; H 5.7; N 9.5 15 Found: C,
58.7; .H, 5. 7——$#—éLé%4—41m%i4#44wilQL4iuquuuuLJ%ﬁL#HiﬂEﬂiﬂL_JEﬂJmLilEL_
netho- of Exanple 91, from 4-(4-oxo piperidino)-6, 7-dinmethoxy-quinazoline
and ethyl ethoxy- carbonyl met hyl phosphonate, the product bein isolated in
Nndi cat ed. The 20 t heoretical and found analysis of the

co dfk e given, the found analysis being 20 in parantheses. Q TABLE VI
AnallySi & %al t-/ Free Base . d |n brackets Exa Ie Y
133 13504:ab(83 78’53 for 62 hk8lrs '(li“hcimlxme Q@Qcc‘@&d ba@ﬁ&Band ex&acwmnm \MDLE 93.
T Il O
@"#ﬂ on lssolu% tngtal%ar c talhse ,’3 ﬁwym iﬂ%laﬁor:lmj )3N| a30 2
ethyl acetate ave 4-(4- tplca b z?.f;?l ethoxy
4- 64- [Ca;rulmzoywe(mw ) hp. PA2—3°CH- tetrahydropyrr d-1-yl)-6, "7-di ndt hoxy
qui nazol i ne hydr ochl or| de ¢o. 92 g) (prepared by hydrol ysr S ;df?the ester of
Exanpl e 92) g@y é. é-f ot
32 chl orof or /ﬂ{a, requ“es JC Z%r%r?ﬁgo 0.3 g) was stirred. unti |

conpl ete solution occurred D| cycl ohexyl car bodi i m de (DCCD) (0.63. g) and
N- hydr oxy-. succini nide (0. ?xghﬁxrg ﬁ added fol l.owed by standi ng overni ght
during wWgh,tine a - white so (?‘prtated -n-Butylam ne (0.22 g) was

added and tmﬁrafﬂtﬁiﬁ Of 8- tha[an- 5‘0moacetahrﬂfelp1ﬁeﬂdiﬁb)a-rd7 ( 5mﬁﬂkliﬁ) af tier which the

sol uti omum (&ﬁ}\;it er ed washed é’r\mﬁ t'h wlarggr agtzd9 \%ét he? or ganr € phase
evapor at ¢ ) 1 ‘Efu hl WRip “ed with
Crapony s YL S e o PP i) SBRE e her eal o
unki | acd. dlxtﬁFéreoﬂtaxpmgacr -t hateldoinyateramid 1pedemo - 647 | dimletholouit y| cidr banoyl

met hyl ) -quinagoling” * 6. t'et rahydro- ‘e -1 pyrid-|I -yI -6, 7-di methoxy quinazoline
was recrystalli sed, from et hanol (yl eld 340 10 ng) . mp. 1960 (as a
hem hydr gjsgep B - - : 10 Anal ysi s:
C21HN403. H@rgfabﬂﬁl r eq' u i 4— ﬁperﬁ&oﬁ&;anhﬁo) 7 ﬂperﬂnol]:@%@meﬁ@m d:

C, 58.2;9ypaz “Gd'tN'“aE? 9% _ L R

. ::(:j(;* < -i —>

The mlxture prepared in part A was stlrred for 30 mmutes dt room
temperature and then piperidine (1.0 gm) was added. After stirring for 3 hours at
room temperature the mixture was treated with sodium carbonate solution and the -
chloroform layer was separated, washed, dried and evaporated to dryness in vacuo
25 . to give an oil. The oil was dissolved in- rsopropanol and converted to the ditartrate 25 -
. by reaction .with tartaric acid. Recrystallisation from ethanol gave 4-/4-fa-
pr errdrzo acetamrdo) p:pendmo]-6 7-dtmethoxy qumazolme duartrate (1 35 g) mp. -
138—141°C. . =

Analysis: C,,H,IN,O, 2CHO; - . : :

J . requires-- C;50.5; H,6.1; N, 9.8;
Found: _ C 5 .9; H, 6.3;N,9.9%
EXAMPLE 91.
PART 4 ' :
_ Preparation of 4-(4-oxop1per1dmo)-6 7-dimethoxy qumazolme : 2
35 4-Chloro-6-7-dimethoxy quinazoline (30 g), 4-piperidone ethylene ketal 35

hydrochloride (25 g), triethylamine (35 g) and ethanol (250 ml.) were refluxed
together for 3 hours. Aqueous sodium carbonate was added followed by extraction
with chloroform after which the chloroform extract was dried and evaporated in
vacuo to give an oil. The oil was redissolved in aqueous hydrochloric acid (1.5N, -

40 200 ml.) and refluxed for 2 hours followed by cooling, basification (Na,CO, 10/0, 40
sol™) and-extraction into:chloroform. Evaporation of the dried chloroform extract .
gave 4-(4-oxo-p1pendmo) 6,7-dimethoxy quinazoline (37.6 g) m.p. 176—8°C,



EXAMPLE 94. 15 The following is an Exanple of a typical parenteral

formul ation, -intended for 15 intravenous injection, in which the active
i ngr edi ' - ' | |
-5.0 20 Sodi um chl ori de 8.5

20 Hydrochl oric acid Sufficient, for, pH adj ustment \Water

' Sufficient-to bring correct vol ume 25 The active
i ngredi ent and sodi um chl oride are dissolved in alittle of the 25
hydrochloric agjd, and nore of the Iatterl4k§3@dded until the pH of the 31
solution’is 4 . - ' :
appr oaches e desi lnal 0SS S
bring the ﬁum& t tn e ﬁ'ﬂf'ﬁﬁﬁdf g5e oYltF}m?’ ’Plte%tah}eﬁ "dvgyl?ﬁhefr]%lglggﬁt and
the salt'” to be pre ent at S, wugo )
30 WHAT VE CLAIM I S: - 1. Af"aqz_on Zm
Is a hydrogen atgm:or a | . 7 gro&p' <f—'22)n epresynt - .
| to 3 optional Stbstituents, R2-bei'ng a hydr oxy ‘%ziower =35 al koxy

group, andnbelngOtOB or anly tjwo of the ieties onstltutlnga
net hyl enedi oxy or et hyI enedi oxy group attaclie ef’adj aele positions of
ring A (i) represents-(CHZ) - lanS t“B -CH=CH or
40 -C2C=H; 40 Y. i's ‘at t'ached t<o°°f"he 3- or. 4- p03|t|on of

ring C and remesents lﬁbmﬁefcetony(llﬂt)osphonate in dry &Zg!tmhnxpfetlﬂahne(ﬁ MiE (58 mL) - CORS
wher ei n -7Zi s- CHZuas@ ded s| 0le to a stirred suspension of sodium hydride (1 g, 80% oil dlsperseé 45

_— _— :E. (50 ml.) followed by stirring at room tempgratur: Omm
| R4 v > oxoplpendmo-6 J-dimethoxy quinazolin ﬁedp& a.rg ':[lD

- pre
1, 460, 389 (100 ml.) was added rapidly followed By héeatil F[: ﬁt(BbEII’.‘ EBr(lﬁﬂu h somtmﬁ ai n| ng
triethylam nelq 0. 3 ws: pmsdsttto lqeequmld extractep With ¢ 19t9|f<m?+ was

Di cycl ohexyl car bodlﬁe r@& ensrat ﬁ-ﬁﬁf&ﬂ" %&&?tﬁﬁfﬁ é{'(o 35
g) were added follo [ ‘bmls f°"r‘i° :ﬁgga‘ﬁeﬁ @h«?o it 03 s b gyivd-ty
solid preC| pi t at ed. dimnetBaxy hindsokive midRoridileaty) nupm 3 7%dB2C.and the m xture agal n

Analysis: - C,59.6;H,57;N,9.5, 15
Found: .. CSTHS5TNS3Y .

The followmg compound was prepared using the method of Example 91,
‘ from 4-(4-oxo piperidino)-6, 7-dimethoxy-quinazoline and diethyl - ethoxy-
carbonylmethythosphonate, the pl roduct being isolated in the form indicated. The
20 theoretical and found analysns of the compound are glven, the found analysns bemg 20
' ~ in parantheses o S , .

TABLE VI
Analysxs
Salt ’Free Base o (Found in brackets)

Example | R! Y i m.p. °C

92 H —CH,COO0C,H, Free base‘; 133-135°C| 63.85 6.48 11.76

R s 1 (63.50 6.65 11.47)
L EXAMPLE 93

* ,):pcr.ma.« Lo C"so

suwmmuk R
| _1)‘—.'.‘3(‘1“33"“:.. _ cu,o N

- L - __:'-_._: . | o 25
. . B o M B T
e coon .' .. . %J(/I : ___c_,uﬁoﬂﬂ@ll})sdlj
H.CUIQH(C“D

4-(4-[Carboxymethyl)-1, 2, 3 6-tetrahydr yrld- -yl)-6, 7-dimethoxy quinazoline.
: hydrochlorlde (0. 93, g) (prepared by hydro ysis of the ester of Example 92) in dry



5 left to stan(Sii5ours) after which the solution was filtered, washed

with water and 5 the organi c phase evaporated to dryness in vacuo. The
residue was triturated with acetonitrile- - filtered andthe filtrate—rwas

vﬁ | car banoyl nethyl)- 1, 2, 3, 6-tetrahydro 5 pyrid-I-yll-6,
etfhoxy qui nazol ine was recrystallised fromethanol (yield 340 10
) 960 (as a hem hydrate).

10{ APal ySis: C2, HNN4, 3. HO . +H2(:46838% res C,- 58°65: H, 7.0; N,3213.0; Found:
C, 58. 2] fibroforfti20Nmt. - ontatfibe GV EmSit 03%) was stirred uhicdnpidt@™ NG 1S an’
Exanpl e s ufﬁ_n{qy_éirmal ém%l_&trk&ﬁﬁ&bo 1&&&!3@%)1)3‘%32{53‘@&%3’ réy-. 15 i nty gvenous
i nj ecti owpélj"m:’diﬁﬂ-éﬁg)_tt“hee ?dggt'f?ﬁg‘id 'V%tdﬁm:gggggﬁﬂ?wwﬁqe of Exanple 1.

: ; : D~ e mixture g3ain, T
rrg{ssm ' A&mo arfdﬁitgfgm)%mr w_h_i.cl)ll the soluti he n.tf ed aghed 'i_th.wa ed;-%gl m chi ori de
8.5 the organic phase evaporated to-dryness in vacuo. es Wﬁ‘g‘i Whtkdwiiei d _
Suf fi ci esdetonivrile Pitkesed and theefTitraty\ivhetireated with ethereal HCI until acid. Theif . ci ent to bri ng

correct RG§iDi drochloride of 4-phn-byityl¢aghamo gﬁ Pil)eh?’%l t?élgtgf chloride are
di gsol vemyg‘jd,m gkf&?‘ﬁﬂgﬁ{h%ﬁég%%wwa?%%ﬂ 8? '8"‘2%'?“‘836%5‘1‘1 'r"r&r e ofgthe latter
i s added Unti| the pH of the solution is within the limts 3.75+0.25, and

t he vol une asAmbais:| G HyhOHERBEO he desired final volune as possible. Water
i's then added;tg. bring the R?B'F't?ﬁeg*tgé-ﬁfﬁ%%ﬁﬁf%& iate volunme for the active
i ngredi ent: and’ f'%'e_- salt: to.be __pr.es’e:n'tz’ at.vhé eél red 30: : g :
concentrations, -. - " . EXAMPLE94, =~ - .. '
301MHAT VE TheAoligwing:is apl_!i*aﬁpq_ 9f 7 iypiskl pagentstal meukamry@?eqﬂw[ whet®in (i)
R is a {iyarogEl T8 B hich tha sk vedngrgdiony pgcomprand Pt EsdpRlg ent s 35

| to 3 optional- substituents,. .each R2 being a hydroxy or |ower 35 al koxy
group, and n-bei'ng'0'to 3, or anymgmb of the noieties R2 constituting a
met hyl enedioxy or". et hyl enedi oxy gioup attached to adjacent. positions of
ring A (ii) Xc""emgm}}ilf“f epresent sg'(?{ CH2) p-- ‘whereinp is | .-to 3, -CHCH or
4020  Sodium chloride CH2. CH=CH-8.5 20

40 (iii) Y is atfached:to § .3- _or_4- position of ring C andf
represents ej Hydpchiqripacid —- a, mgoéPHt he formula -Z' - COR3 wherein
Zis-OH-or «No, oo oo oo o SONSEEECE T 45

tre -dh et hereal HCO until acid. The - precipitated hydrochloride of
RQ

T Water - o '_Shfﬁé‘iet_i‘t_to-bri_n'g' N
T T _ o ,.-_'cqrrect'Volum_e' o N
25 " The active ingredient an_c‘l"'so__dium chloride are dissolved in a little of the- 25

hydrochloric acid, and more of the latter is added until the pH of the solution is
within the limits 3.75+0.25, and the volume as nearly approaches the desired final
volume as possible. Water is then added to bring the volume to the appropriate
volume for the active ingredient and the salt to be present at the desired
30 concentrations. - 30

WHAT WE CLAIM IS:—
l. A quinazoline of the formula:—

i 'g’, .
. {'(R%n."[z)
- | ...x(c3<_; :

: wherein (i) R! is a hydrogen atom or a lower alkyl group; (R*n represents .
35 1 to 3 optional substituents, each R? being a hydroxy or lower 35
alkoxy group, and n being 0 to 3, or any two of the moieties R? .
constituting- a methylenedioxy .or ethylenedioxy. group attached L
: to adjacent positions of ring A;- - - . '
(ii) X represents —(CH,),— wherein plis 1 to 3, —CH=CH— or

0 . - ZCH,CH=CH—; =~ 40 .
: (iii) Y ’i's attached to the 3- or 4- position of ring C and represents
. either: . - .
(a) ' agroup of the formula —Z'—COR?
wherein Z'is—CH,—or _
| —N—, | 45

45 |
) R‘



45 R4 .33 1,460,389 * R3 is a—l—owef

al kyl groap tiemplly substituted by an anino (as her ei nbefore defi ned

hydr oxy, y, aryl, or heteroaryl. -group l““llﬂw Imuitnwml

| ower al group; a lower al koxy group:o ut ed by
an am no beref nbefore 5 - defi ne&) aryI heteroaryl

| oner- al ko \Eor hydroxy group; —an ary| 146038 . group; an 32 ,
aryl'éxy group; Ol&hlardfk&hﬂaoaﬁlmcoﬂthmuﬁ tnatlﬂﬂdMel(G33) Byglétired. untf domplete -
gen atonm a Iome;%%ﬂ&l pce m-m e? arbpdigmids (DCGDR ﬁ’g g)aandd#hm? Xyas (b\
her ei nbef ore def 'ﬁ;‘: %}Yf&ﬁ { ﬁ% me)y

het er oaryl QrOUplefttasa %r ith f;g;:g

group; an aryl glt leupganic gh in vacuo. The rcsxdue was tnturat&d)wt

a group of the G?*‘H?R‘ taile, G%% % fgated with ther l%%ét’f ?E’(a al{ove and
71 oroup”as SRPYEY o mm e w

15 10 mg) m.p. 196° (as a hemlhydrate) -
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group; and (iv) FR i s a hydrogen atomﬂh | ower' al kyl group attached
to the same 30 Active ingredient - Car bon a;t(pm as Y provided that when X
is -.CH=CH 30
o 20 Sodium chloride 8.5 _ 20
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25 The active ingredient and sodium chlonde are dlssolved in a httle of the 25

hydrochloric acid, and more of the latter is added until the pH of the solution is -
within the limits 3. 7540.25, and the volume as nearly approaches the desired final
volume as possible. Water is then added to bring the volume to the appropriate
volume for the active ingredient and the salt to be present at the desired
30 concentrations. 30

WHAT WE CLAIM IS:—
1. A quinazoline of the formula:—

“‘z«{;(

2

. wherein (i) R! is a hydrogen atom or a lower alkyl group; (R*n represents
35 _ 1 to 3 optional substituents, each R? being a hydroxy or lower 35
alkoxy group, and n being 0 to 3, or any two of the moieties R?
constituting a methylenedioxy or ethylenedmxy group attached
to adjacent positions of ring A;
(ii) X represents —(CH,),— wherein pis 1 to 3, —CH=CH— or
40 —CH,.CH=CH—: 40
(iii) Y ;ls attached to the 3- or 4- posmon of ring C and represents :
either.
(a) a group of the formula —Z'—COR?
wherein Z'is—CHy—or
. ~N—,
45 ‘ 45

R‘




or -CH2CH=CH--, Ris absent and Y is. -CH2COR , -CH2CO N(R6) (R7) or
-CH2CSN(R ) (R7) wherein RI, R.and R :are as defined, above, Y being
attached—t-e—a-a—&ns-aﬂa#&t—ed—ﬂ-ﬁ-g—eﬁ#ben—a-t-e-m-%% - and
their pharnmaceutically acceptabl e acid addition salts. 35 2. A conpound
as'clainmed in claiml which is in the formof a hydrochloride, S By
hydr obr om de, hydr oi.odi de, s_uI phat e or bisul phate, phosphate or a
phosphate, acetate, naleate,'flumarate; oxalate, lactate, tartrat
citrate, glucongte, saccharate or p-tol ui af40 389 pohbnate acid add|
salt.- ! *~ ~~mmmmm——s—s—ssses 1 A607389

34 3. A con?pund as cl ai ned" ||ﬁ‘ ‘i°h‘i"'|‘*"i§l:)ril1 ?’ mhs FFr 3é *g 6, 7-

di (I ower al koxy). 4. A conpoug,q{em efoi”@degg yi- ﬁ%ﬁowe%l_ @f,a
represents 6, 7- di met hoxy. 5. alkoxygroupdimodhllgm‘apmmadbmnmhmo(m inhefanay one

of claims | to54 wherein X re Fﬁ!‘fx@ﬂ?@l hgem aph lower glipxy op hydse aryl |

- -6. A c'orrpound gi cl ai med j r‘:ﬁ% ;ﬁlg}l’gﬁ[gi "ﬁ%{;ﬁm&mé@é 5]‘;. ring C
is saturated, R i hydrogen eﬁ,emue PAIKGX Hyﬂh'oﬁy’;lyarﬁﬁﬂo rdl ai s
| to 6 wherein Rl is'a hydr ogenhdteroaryl geupsna lower. alkenyl- or lower alkynyl-methyl - - 1
8. A conpound!®s cl @Prred in cREbmas éﬁ‘PV&:’@H‘é‘eé‘lafyu&'f’Eﬁe - CH C304 . wher ei

Y is as defined in aim1. 9*FR"R3 oun'aasclalrredlnanyoneof clalmsl
to 8 wherein Y is a group 15 sel ect ed—Nf—Fsm;rR

15 -CHCOR3 wherein Rl is a |ower alKkyl lLovver -al koxy group; -NR4COR3
wherein R3 is a |lower al kyl group; a Iower 51 kyl group substituted by an
am no (as herei nbef eyherefef | NeR isQk ddfMe®ibodd dn@xy group; a | ower al koxy
group; a |lower al koxy group suR3isafoup asdefined for R® above or is agraupof thel fdomulan ar y|
group; an aryloxy group; or a heteroaryl group,, 20 and R4 is a hydrogen
atom a lower alkyl group, or a lower alkyl. group substituted by a hydroxy
group; _N-SO2IRs R4 wherein R4 is a hydrogen-batom or a |lower alkyl group; 15
and R 25 is a |lower al kyI Ii\,ryl or heteroaryl group, or
a group of the fornula 25 .

in whlch R'isa hydrogen atom ora lower alkyl group and Rfisa
. group as defined for R* above, or R® and R’ taken together with
“.. the mtro%en atomn ‘to which-they are. attached form a saturated
C monocyc ic heterocychc nng, S

(c) a group of the formula R
o SR o
S
—Z*—CO-N_
' N\
RS

. .R1 i -.
-or s —=Z2CS—N_. - .-
Rﬁ

wherein 2% is Z' or —O—, and R® and R’ are as defined above, prov1ded
25 : : that when Z%is 25

EN—,
I

. . _ " Rtand R’ taken together may represent —(CHy);—, —(CH,),——
T o orano-phenylene group; T
= and (iv) - Risahydrogen atom or a lower alkyl group attached to the same i
30 - carbon_atom as Y; provided that when X is —CH=CH— ' 30
: o or —CH, CH_CH—-? ‘R is absent and Y is- —CH,COR?,
: —CH,CON(R‘)(R") or —CH,CSN(R®)(R”) wherein R?, 20 and
- R":are’ as-defined. above, Y bemg attached to an unsaturated
= v. .. ringcarbon:atom;.
"~ 35 ~.+ .. andtheir pharmaceutlcally acceptable acxd addltlon salts, 3
. 2 A compound as claimed in claim 1 which is in the form of a hydrochloride, '
hydrobromlde, hydroiodide, sulphate or bisulphate; phosphate or acid phosphate,
acetate, maleate, fumarate, oxalate, lactate, tartrate, cnrate, gluconate, saccharate

-or p—toluene silphonate - acid addmon salt.. I
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-N(R6) (R )-wherein R is a |lower alkyl group and R7 is a hydro- gen atom or
a |lower al kyl group; 7 -CH2CON \R6 wherein R is a lower alkyl group and R7
is @ hydrogen at-om ==R7 30 =N CON
) 30 4  XR6 wherein Rl is a hydrogen

ower al kyl group; a lower alkyl group substituted by a heteroaryl,
ar(ysy no (as hereinbefore defi ned)” or - hydroxy -group; or a heteroaryl
- grad RP).is a hydrogen atom a | ower alkyl. group; a | ower al kyl group

' ' hydroxy, carbethoXy or Jheteroaryl
S CLRCASICE Ay : H—-group; an
alril I grogaﬁ}a‘{%ﬁ?m uad @s Cl&wﬁ lngbwpl %ri’dwwelinslké‘)ﬂﬁymﬂegeﬁ 7at om or -\zsi)-l ower
al ky 111 1 1 3
1 450, Fo0mehey. poundllsljc%kh tht &iditel 5 Whdrkih gz?g reé,nkeem Paken togat her
repi esents 3 glrloapx orarofmlr@ridOF!‘wlle@helﬁ ré¢poggetther r épresents

--(CH2)s"“C 7 — Hz-%;r? ~~~*~v~~R6 whereln
A com )%—as c amred in any a?lnf<y clalms 1to5 whereuh ltlen ring Cgs wr'

R6 is a -group. ‘or

all‘\ﬁ/(ll gr Outp 'B oRboUnﬂ aﬁcliimddl mgﬁ}’lor&toﬂﬂhlmsltOGWherem R!is a hydrogen 5 and . R7

- CS- atiyn ‘a, hydrogen atom or a | oweri0al kyl grou
B 15 a1 odort ST PR B SR SgEraom 10 a0 AT P
conpound as clained, in claim?9, mhereln when Y contains an aryl, 10

aryl oxy or heteroaryl gr oupches@@eldsoup is, respectively, a phenol, phenoxy
or 2-, 3- or 4- pyridyl group conpound as clained in cIa|n110

mhereln Yis a group select%ﬁ)fron1the follomﬁng -

5

Y
wherein Y is as defined in claim 1.
9. A compound as claxmed in any one of clanms 1to8 wherem Y is a group .

15 - Selected from— s S L . 15

: —-CH3COR’ wherem Rlis a Iower alkyl or lower alkoxy group;
—NR!COR? wherein R? is a lower alkyl group; a lower alkyl .
group substituted by an amino (as hereinbefore defined) or lower
- alkoxy group; a lower alkoxy group; a lower alkoxy group sub-
20 : stituted by an aryl group; an aryloxy group; ora heteroaryl group; 20
and R*is a hydrogen atom, a lower alkyl group, or a lower alkyl
group substituted by a hydroxy group;

—rlsz—so,R’
ke

wherein R* is a hydt ﬁen atom or a lower alkyl group; and R?

25 is a lower alkyl, aryl or heteroaryl group, or a group of the formula 25
—N(R%(R") wherein R® is"a lower alkyl group and R’ is a hydro-
genatomora lower alkyl group, .

R7
o [
—CHzCON
\
RS
wherein R is a lower alkyl';group and R’ is a hydrogen atom;

R e £
30 L Cn—coN” S
R* Rf..._ ST g

wherem R‘ isa hydrogen atom a lower alkyl group, a lower alkyl
group substituted by a heteroaryl aryl, amino (as hereinbefore
defined) or hydroxy group; or:a heteroaryl group;. R¢is a hydrogen
.. - . atom; a lower alkyl group; a lower alkyl group substituted by a
35 A hydroxy, carbethoxy or heteroaryl group; a lower alkenyl-methyl 35
© .~ - - group; a lower alkynyl-methyl group; an aryl group or a hetero-
aryl group; and R is a hydrogen atom or a lower alkyl group; or

* c L M §:  *




15 -N-CO (Il ower al kyl or al koxy)

15 R4 wherein R4 is a hydrogen atomor a | ower al kyl group; -OCONH (| ower
al kyl ) ;=———N—-CoNH——{}+-awer—attay—= v ' '
a hydrogen atom 20 _ a |l ower al kyl group or a | ower

group substituted by a 2-, 3- or- 20 4-pyridyl group; -N SO2NH (lo
al kyl) R4 wherein R4 is a hydrogen atom-or a |ower alkyl group; an
-N-SQ2-(2-, 3- or 4-pyridyl) ' R4 - 25 ' wherein
hydrogen atom Qf a | ower al kyl group.
in claim8, waeFerr—Y—i S ‘~ S — .. -
claim8, rein-Y is -N(CH3)) @df K¢ H3CT FAIHCSCINS g IHESEOW T fred i n
claim 8, %rei nYis - 000"" g %’%pr%? B A ’g&

claims8, "wherein Y is - O CONHCH2CHS. 30 B6. A conpound as clai med

in claim 8 wherein Y is -N(CH3).SN 2) 2CH3. 17. A conpound as
cl ai med in clairf8, wherein Y is -N(CH3). H?CH3. . 18. A -conpound as
claimed in claim'® wherein Y is - NHCOOCH2CH(RB) 2. 35 - 19. A

conpound as clainmed in claim8, wherein'Y is - NHCOQ( CH2) 2CH3. 35 20. A

conpound as clained in clai rrﬁ’ﬁ_’ﬁ‘_ﬁ/r?e‘r‘%jﬁ}"?@ﬁ%{?iﬂ’E}'Z&?&&Q group ora hetero- 31 -
ilH 111  1,%60, 389 Y1 Erotipand RIS a IYCroBEn HOM: " "36 21. A conpound as
claimed in claim8, wherein Y is -[err] [and] -(4-pyridyl) 22. A conmpound as

claimed in claim8, wherein Y is -[err] .[_er.r]_R5 23. A conpound as
claimed in claim8, wherein Y is. / - 5 [err] [err] 24. A
conpound as clainmed in claim8, whereNnnCsin [err]:
.l AN '
| R . . -R®

. " wherein R* is a hydrogen atom or a lower alkyl group, R® is a
lower alkyl group and R’ is a hydrogen atom. _ -
10 10. A compound as claimed. in claim 9, wherein when Y contains an aryl, 10
aryloxy or heteroaryl group, said group is, respectively, a phenol, phenoxy or 2-,
* -3- or 4- pyridyl group. . '
. 11. A compound as claimed in claim 10, wherein Y is a group selected from
the following:—

" oas -  —N—CO. (loweralkyl or alkoxy) s
R¢ -

wherein R4 is a hydrogen atom or a | _wer'alkyl_group;

- —OCONH. (lower alkyl); - -~
~ —N.CONH. (lower alkyl)

" . wherein R¥is 'a-.hy'dr:oéen _atdm,-- R . '
20 .7 . alower alkyl group or a lower alkyl-group substituted by a 2-, 3- or 20
| .- 4pyridyl group; © ¢ e

—N.SO,NH. (lower. alkyl) = -
e .IRQ : B ::..:.
wherein R*isa Hydrog'en atom -dr alower alkyl group; and

- _'1|~x—_-s_o,—(2-,-3- or 4-pyridyl)

25 , -wherein R*is a hydrogen atom or a lower alkyl group. 25
12. A compound as claimed in claim 8, wherein Y is —NHCONH(CH,),CH,.
13. A compound as claimed in claim .8, wherein Y 1is
—N(C HJ).CONH(CH,);CH]- . - . s .
14. A compound as claimed in claim 8, wherein Y is —NHCOOCH,CH,.
30 . 15. A compound as claimed in claim 8, wherein Y is —O.CONHCH,CH;,. - 30
: 16. A compound <as  claiméd in. claim. 8, wherein Y is
—N(CH,).SO,NH(CH,),CH;. = . ST e . : ' _
_ 17. A compound as claimed in claim 8, wherein Y is —N(CH,).COOCH,CH;. .
18. A compound as claimed in claim 8, wherein Y is —NHCOOCH,CH(H,),.
35 ©19. A compound as claimed in claim 8, wherein Y is —NHCOO(CH,),CHj. . 35
20. A compound as claimed in claim 8, wherein Y 1s‘:I_Q£3t’)£9_Ql_Et’

Ll



25. A conmpound as clainmed in claim8, wherein Yis [err]. 26. A conpound as

clainmed in claim8, wherein Yis [err] (3-pyridyl). 10 27. A
~cofpothd—as—etatred—t+nr—etlatl-m-8—wherein Y s : : 10-lerr]
lerr] 28. A conpound as clained in claim8, wherein Y is [err] [err] 29, A
Cconpe) thas clainmed in claim8, wherein Yis [err] 15 30. A process
fo e@dri ng conpounds of the forrmula (1) as defined in claim1 15

' qﬁ 2 ally as described herein. 31. A conpound of the fornula (1) as

defl in claim1l which has begg fawepared by a process as clggnmed in claim

30.7 32 A& rpaceutll cal CPNMRQSI L1 o CONMPprisimga conmpourt—as—ctai ned in
any 20 pr}ghg%B'f‘p%ﬂ“ iaﬁﬁlai"rzﬁd? _2'9‘“&&0“_@1 " gdet her with a phar maceyt jjeal Iy
acceptable carrier. 20 SS;N,éonﬁ'(mg,c@fr stimulating the heart of.a
non- human ani mal which conprli ses. adm hi stering to the animal a conpound' as
claimed in anyone of clai ms GHLH::2puid) 31 or a conposition as clained in
clai m 32 i n 28N 3BRPSUnd 34 biinfe G Liakds SHcHH 2tie the heart of 2hie animal. P.
C. C GRAHAM Chartered Patent Agent, Agent for the ApplicaRgsS. Printed for
Her Majesty's Stationery O-fY€@NB¢Hshe Courier Press, Leanington Spa, 1977.
Publi shed "by the Patent O"ft@%héﬁgs_"swt-harrpto_r): Bui | di ngs, L.ondon, WC2A 1AY,
al'ned. * \ ' '

from whi ch copi es may be ob C L M S
5 23. A compound as claimed in claim 8, wherein Y is : 5 -
——I;I.CONH(CH,),CPI,.
(CH:):CH: '

24. A compound as claimed ih claii_h 8, wherein Y is —O.CONH(CH,),CH,.
25. A compound as claimed in claim 8, wherein Y is —NHSO,NH(CH,),CH,.
- 26. A compound as claimed in claim 8, wherein Y is —NHSO,. (3-pyridyl).

10__ " 27.A compound as claimed in claim 8, wherein Y is’ 10
) R 5—-1;1_."so,.'(3'épyridyl).- L
28. A compound as claimed in claim 8, wherein Y is i
I -';I?I;CO(CH;),CH,. |
29. A compound as claimed in claim 8, wherein Y is —NHCO(CH,),CH,. |
15 30. A process for %reé)aring compounds of the formula (I) as defined in claim 1 15
substantially as described-herein. - :
31. A compound of the formula (I) as defined in claim 1 which has been
prepared by a process as claimed in claim 30. .
32. A pharmaceutical composition comprising a compound as claimed in any
20 one of claims-1 to 29 and 31 together with a pharmaceutically acceptable carrier. 20
: - - 33.. A method -of stimulating the heart of .a non-human animal which
comprises administering to the animal a compound-as claimed in anyone of claims
1 to 29 and 31 or a composition as claimed in' claim 32 in an amount sufficient to
stimulate the heart of the animal. : .
_P. C. C. GRAHAM,
Chartered Patent Agent,
- Agent for the Applicants. .
Prisited for Her Majesty's Stationery Office by the Courler Press, Leamington Spa, 1077,
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
’ ) .- which copies.may be obtained, ) .
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