-1 - SUBSTI TUTED QUI NAZOLI NONES HAVI NG FUNCTI ONALI TY AT [ ERR] Theég{ @ﬂd(:LL,
‘invention relates to substituted quinazoli- nones having function ?9

[ERR] The &ubstituted quinazolinones which are the subject of this

g tion have the followng fornula [ERR] wherein [ERR] is hydrogen, aﬁiﬁé
or-nitro; [ERR] is hydrogen, alkyl, cycloal kyl, cycloal kyl al kyl, -hal oal ;

ok bi-excl oal kyl, e.g. norbornyl and norbornylnethyl [ERR] and [ERR] nmay

be the sane or dlfferent and are hydrogen, .|ower aIkyI i .e. al kyl having
.1-6 carbon atons, aryl and substituted ar C Lt ar
‘substitut ed arWBSNT@TEPtW%ﬁ%ItWWﬁ ‘¥% éﬁ' y&%%@%x@fﬂle Cl- C6
‘al koxy, or  hydroxyyr—e—g—phenyl, 2-, and 4- pyrldyl o-, m, and p-

thydr oxyphenyl, hal ophenyl such as p- chlorophenyl quorophenyI

“0-chl or ophen 2, 4-di £l yor apheny L @l
aIkoxyphenyI)iJhgéﬁgc?sglnlt e ﬁt?ox EF%%QE %obuPo§Q$E¥Le? qﬁﬁﬂg% %2nyl
wherein the alcngs @ﬁdupgchm&mngnglﬁt&aﬁ&oﬂlatoﬁbe Xubstbénz9ﬂ car boxy,
car boal koxy, Ao 1GHIASEA P & &%h%ne sadhberybs tRE8YinvahkasRy!

. aroyl, e.g. zoyI, substltuted benzoy whefein the substituent is an

-al kyl “group Wéyendif £HAOWIRIaEOFB Y Ret eroaryl e.g. 2-, 3-, and 4-
~pyridyl, and 2-thienyl, heteroaroyl, e. - O 2-, 3-, and 4 pyrldoyl ' _

2- thlenoyl 2-fur oyl and 3-(1,2,5) t a azonI [ERR] is hydrogen l.ower
-'alkyl i.e. al kyl haV|ng 1- 6.car or substltuted .

--wherein R; is hydrogen, amino or nitro; Rz_is-hydtogen}

alkyl, ‘cycloalkyl, bycloalkylalkylg-haloalkyl; or -
.bicycloalkyl, e;g.-nofbornyl and norbornjlmethyl: _
:Ré:and R4-may be-the same ‘or different and are hydrbgen,'_
lower alkyl, i.e. alkyl having 1-6 carbon. atoms, aryl

and substituted aryl (including in particular

substituted aryl: wherein the substituent is: alkyl,

lower alkoxy, i.e. C;- C6 alkoxy, or hydroxy) e.g.
. phenyl, 2-, 3-, and 4-pyridyl, o-, m-, and p-

%qu) hydroxyphenyl, halophenyl such as p-chlorophenyl, p-
: fluorophenyl, o-chlorophenyl, 2,4-difluorophenyl,

lower alkoxyphenyl, i.e._Cl-C6 alkoxyphenyl, especially
methoxy, ethoxy or butoxyphenyl, alkylphenyl wherein the
fé - . alkyl group contains 1-6 carbon atoms; X is-benzyl,

o carboxy, carboalkoxy, cyano, carboxamido, methane-
sulfonyl, formyl, alkanoyl, aroyl, e.g. benzoyi, )
substituted benzoyl wherein the substituent is an alkyl
group having 1- 4 carbon atoms, heteroaryl e. g. 2-, 3-,
and 4- pyridyl, and 2-thienyl, heterocaroyl, e.g.

2-, 3-, and 4-pyridoyl, 2-thienoyl, 2-furoyl and
3-(1,2,5-) thiadiazolyl; Rg is hydrogen, lower alkyl,
i.e. alkyl having 1-6 carbons; benzyl or substituted
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benzyl, provided that when R |s other than hydrogen the . conmpound is
‘a quaterpary salt when the 3, 4- |n1ne | inkage is unsaturated; Y and Z are

r hydroxy, provided that2at |east one of Y and Z-is hydroxy and
d Z are both hydroxy the hydroxyl groups are positioned at either
or the 6,7- position; and including the quaternary salts at N.
~..made. frbﬁnmlcapmkwematmareswhmdn hies ab ttaé fﬂﬁérmhﬁﬂhﬁb #al ine earth

am ne salts,
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'wéanrnoalcohol salts and anlno acr%ﬁy %%prwqﬂé ﬁ@%g%r cﬁm ?bon at ons
i ndi cat bHNFRES; hsb‘ﬂtnﬁ?\\é-‘%?%ﬁ"l oheand Zsang [hydeogepreri at ed fromthe

 f or egoi ngdsdRYy NErdv Died NYSEE | 8, 1é§stl dite Gor UPI §56 Pt

hydr og

[ ERR]

rwi-se indicated.
‘The pr nds pf pres i nvention are those wherein [ERR]
e«f&'éé’g( r@d’?‘b ‘P € Vi Bxs %%*Préwdr%ley‘a*r%drwom hal oal kyl :

and [ERR] are hydrogen [ERR] al kyl, aryl and substituted aryl;

car boxy, carbo- al koxy, -cyano, carboxanrdo anrd fornyl;” RS is hydrogen,

f“;[qu

" [ERR] &FRYPS. BERzpPSisioned wte®itdeny|thermybear ttae 6hEA [ERR]

than hygsegennt;he sp@MIGRIGdihg At atékada/r a4 H@eggt §e 3, 4-imne
- I'i nkage |s ?nsaturated t he unsat urated |n1ne 1N hg

Padg i Fomaf 1afg R3 K¥dy P&l ides nandethaatka

B 'nC|UdéQQbBQ§ glé qehal an% al kal ine earth neta

- phenol §

i s other

et deen [ ERR] and
3 gigtal¥ and Z are hydro-
. .‘gen orahydamkmmeoreaded meatalats d16as to O réh O fpheidls Zan & huélroxy

and

~ the sagnd smlneglasmdnsalmsr)erahenexumterretdﬁllq:mr:Mmzamns nmor - pholine and -

ol phaihﬁlég‘tgﬁsh@?\éhﬂgb‘% TnARRYY atl%r’amépawfppooé such'.as

et hanol am ne, 2-am no-1
- . appreciated from the foregoing statement of 1nvent10n,

is 1 to 6, unless otherwise - 1nd1cated

The preferred compounds of . the present invention are those'

wherein R; 1s hydrogen, R, is hydrogen, alkyl, cycloalkyl,

'.bzcycloalkyl and haloalkyl; R; and R, are hydrogen, cl_c6

alkyl, aryl and substituted aryl; X is carboxy, carbo- -

alkoxy, cyano, carboxamido and formyl; Rg is hydrogen,’

Cl—C6 alkyl, benzyl, substituted benzyl, provided that. -
when Rg is other than hydrogen the compound is a quater-:
nary salt when the 3,4-imine linkage is unsaturated (the

unsaturated imine linkage between N; and C, is optional

. and N3 may or may not be substituted); ¥ and 2 are hydro-

gen or hydroxy, provided that at least one of ¥ and 2 is
hydroxy; and including the alkali metal and alkaline
earth metal salts of the - phenols ~and the .
carboxy group at N; and selected amine salts such as- the
salts of meglumine, piperazine, N-methylpiperazipe, mor-
pholine and aliphatic amines having 1l-5 carbon atoms;
aminoalcohols such as ethanolamine, 2-amino-1,3- ~
propanediol and bis(hydroxymethyl)methylamine; and amino
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‘pr opanedi ol and‘bis(hydroxynéthyl)nethylanine; and- am no -3- acids such
as argi,nine, lysine and ornithine. Wen Y and Z are both hydroxy, the
hydr oxyl groups are’ positioned adjacent to each other and are |ocated
ei'rher the 5,6- or the 6, 7-position. 5 Several 6, 7-dial koxy-4-al kyl
- "2(4 H)qui nazol i nones have been reported in the literature [Budesinsky
alh, @Ol . Czech. Chem Commun., 37, 2779,.(1972); Bel gian Patent No. 765947
(1971)] - None of the reported substituted quinazo-. 10 | i nones have
hydroxy - groups substituted on the benzene ring. :In addition, the known
‘qui-nazol i nones éFédﬁpFuShnﬁs EEBP91§8bsﬂYFaﬂéda§@ Rﬁn}ﬁhénﬁovewhen Y and
‘qui nazol i nanes gf atBi BoltAVEBRHEBRYQ" €heCRYErdRyl Yaoapt! ater positfose@h they
‘i ncrease renal bl.god fl ow and Fre &herefare usgful ag cgrdlovascg%%r
‘agents. In addPPPBRe o8 §A°PhE BERpBHHd8TEndCSBREI0RTt REERRT cFRB AP &b s
:used to prepareorhéheodell-gosm&iohi nones possess cardiotonic activity. 20
~The substitygted qui nazol i nones can be synthesized according to the
‘foll owi ng schemati c di agram [ ERR] :

' s . Several 6,7-dialkoxy-4-alkyl 2(lH)quinazolinones have been
e reportedvin'the literature [Budesinsky et al., Coll.
- ) , -~ Czech. Chem. Cqmmﬁh.,.gl._2779 {1972); Belgian ?atehtsuo. _
. . 765947 (1971)]. None of the reported substituted quinazo-.
| 10 linones have hydroxy groups substituted on the benzene
_ K,/ _ ring. . In addition, the known quinazolinones are not simi-

‘larly substituted .at N;.

. The novel guinazolinones of this_inventfon.éré renal
15 ~ vasodilators. " 'As such they increase renal blood flow and-

' are-theréfbre-useful_as_éérdiovascularragents;' In " -

: addition, some of the compounds and SOm§ of the )

. intermediates used to prepare the novel quinazolinones
o pdssess:cardiotonic activity. ' '
20 ' A - _ _ _
-The.subStitutéd'quinazolinones_can be synthésized
according to the following schematic diagfam;-:

. )



“wherein [ERR] and X are as defined above and R is | ower:alkyl haV|ng 1-5
car boncatons. As can be seen fromthe diagram the Nl substituted quin- 5
azol i

. apprapkigtely substituted ol efin, such as nethyl cinnamate, nethyl

! met hyl crotonate, acrylonitrile and net hyl nethacryl ate, -for
fexanple The particular olefin enployed wll depend upon the. type of 10

.. substitution desired in the end product. The reaction is carried out in

‘the presence of a basic catalyst such as sodi um carbonate, -potassi um

hES

one) (2) is prepared by reacting a substituted quina- -zol i none with an

ot

. carbonat e, potassiumfluoride, sodiumfluoride, ‘pot assium hydr oxi de, sddiUnm

~-hydroxi de, alkali netal al koxides such as potaSS|un134IﬂQX|de and 15
- sodi um et hexi de, quaternary annonlun1hydrOX|d8‘ h_ag ' '
'benzyltrlnethylannnnlun1hydrOX|de quaternary ar ori des such as
- tetrae thylammoniumfluoride and tertiary am nes as Lriethyl am ne.
- The reaction tenperature enpl oyed can vary bet waen arl [ ERR] the
preferred 20 reaction tenperature is about [ERR] The g ERR] substituted
- quinazolinone (2) can be used‘to pre- pare the othern [ERR] substituted
-~ qui-nazol i nones by the routes shown in the diagram %or exanpl-e; the [ERR]
. Supstituted 25 qui nazol i none (2) can be conveni entyly alkylated with an
aIkyI i odi de such as methyl or ethyl iodide or a berzyt -io ‘ye such as o-,
or p-- fluorobenzyl; o-, m, or p- nethylbenzyl 4gnd M, or - '

- p nethoxybenzyl i odide to give the corresponding qugteRpary salt. The salt ;s

~in turn 30 can be hydrolyzed with an acid such a ydr obrom ¢ aci d.or

hydri odi ¢ aci d, jprkfxanple to give the corresponding di hydroxy -conpound \vf

.-(3) The [ ¥ slsupstytyut ed qui nazol i none (2) can b

,L -  Acid . RO
N0 _

-Br

et e e e vy e

cgnverted directty to
) - cd | 0

w



di hydroxy conpound (5):by reaction with an acid such as 35 hydr obr om'c or
“hydriodic agid. The dihydroxy conpounds (3 and 5) can then be partiall ~\
sat urated (4 and 6)° by reaction with hydrogen in the presence of a catal ygt
‘stgh~as platinum palladium rhodiumor nickel. Ammonium fornmate, borane
‘and.netal lic hydrides such  as sodium5  borohydride may al so be enpl oyed
‘as-—reagents in the reduction step. The starting material (1) used in the
prepar.ation of the substituted hydroxqu|nazoI|nones wherein the

~substituents 10 on the benzene ring are in_the 6, 7-position can be pre-
-pared by two ma¥hReFe8ibeBis Ror Rhe Rirsks %%Fa§p?6$r?%l@#§*%ﬁﬁm%¢?¥ﬂeﬁﬂd

- :al koxyaniline ig fonyewéedalioyl heaeDid ebp®ncarbdry atomyanate. .The
‘conversion is carried out with phosgene in a suitable solvent such as, for -
"exanpl e, 15 benzene, toluene or xylene. The isocyanate i's then con-
.densed wi th theAsippanpbe aseer af boxarhelediagfamm thee Nprsubstsipurtid qudduct .

,The condensgti op,62indite 02 { | 8 Ptdp&idd by NB@dceind Ny b tutl Vilingloh

‘as xyl ene or tol uene. red to carry out] the reaction at-

‘tenperature bet ﬁ%%h“‘i% ‘iBF}‘ n apRr ARftate % ?%tk%ﬁqdz&ﬂ-%%“?'orsrﬁc&‘ 2
gui'nazol i none. drthabl emu&haee Nom@geyl Sa ri\té:ﬁnnéxﬁzﬂnmmaw,l ude

.‘pol yphosphoric acid 0S ric,.e xtur hor ' ..
.'-Een%lf) ox:ode and® %Yﬁ%‘ﬁ%‘éﬁfﬁ%n?%&a’ﬁﬁhﬁ 6&?‘!’5‘1@‘:?% °55 e T%Pcpﬁtl %‘%gent o
- to the adduct npgryvicylactokefin: dnployed: wilhodepand upon pehef ctyped ofatio

i$ 5:1. Thegreaghp9pitse Poef @dabida CAY rimd ond ﬁéo&é@”peﬂﬁ Wea Pk

-100- [err] In an I nert atnosphere such as nitrogen
N carried out in the presence of a- a51c catalyst such as

.sodlum carbonate, potassium- carbonate, ‘potassium. fluorlde,_

sodlun fluorlde, pota551um hydroxlde, sodium hydroxlde,_'

alkal1 metal ‘alkoxides such as potassium ethox1de, and
15" .sodium. nethoxlde, Quaternary ammonium hydroxides such as

:benzyltr1methylanmon1um hydroxlde, ‘quaternary -ammonium .

fluorldes such as tetraethylammonxum fluoride: and tertiary

'ramlnes such as. trxethylamlne. The reaction. temperature '

_ *;employed can vary;between —lOQCwand 100°C; the preferred'
20 reaction temperature is about 65°C. S

The N, substituted quinazolinone (2) can be. used to.pte—_

pare the other N, substituted quinazolinones by the routes

SN shown in the diaéram.“1For_examp1e, the N; substituted:

_ _ ) 25 quinazolinone (2) can.be.conbeniently alkylated with an

;a alkyl iodide such as methyl or ethyl iodide or a benzyl
iodide such as o-, E‘? or p- fluorobenzyl, o~-, m-, or p-
methylbenzyl_and o-, m=, or. p~ methoxybenzyl iodide to-
give the corresponding quaternary salt. The salt in turn

30 can be hydrolyzed with an acid such as'hydrobromic-acid or
hydriodic acid, for example, to give the corresponding
dihydroxy compound (3). The N; substituted quinazolinone
- {2) -can be converted directly to the corresponding

© . .

'dihydroxy_compouqd (5) by.reaction with an acid such as
35 hydrobromic or hydriodic acid. The dihydroxy compounds



second route, an appropriately substituted acetophenone-is 30 . nitrated.
After ,sgpar ation of the isonmers the substituted o-nitroacetophenong is
reducggt o the corresponding amne. This in turn is acylated with an

al kyl formate to give the correspondi ng urethane. Cyclization of the
uret hane so obtained with anmonia gives the correspondi ng qui nazo- 35
/+\| none. Exanples of these transf QdIBt i'ons are illustrated bel ow o

Phar maceut i cal conpositions containing a conpound of the present invention
“as the active ingredient in intimate adm xture with a pharnaceuti cal

carrier -dan and- &emﬁh@éb&edlﬂﬁttlélédnmrmd p4arangc &t idYal

compoundiyaeqeh fvﬁth en The 0l rpr%rse:jm%é otka gadadgseasiety of forms
epenln%ﬁgn e form paraloﬁ esire r .admnis- .tration, e.g.,

i ntraven §lhe AEBRSIEM i ons in oral

dosage: f(frommaaey wbrtalmesuml Whﬂa@ew&aﬂeﬁe@whm lseddmml oyed, such

- as, for | e - y | | gyQ@ring agents,
preservat [ ves?é grl n ager?t giegfﬁp'?ﬁﬁ% %és ?Jr?%g%g‘t%aslfg o}{’goral liquid

preparatﬂ@ﬁ¥9§&ﬁﬁ &&ePeor exanpl e, - suspen- sions, elixirs and solutions; or
carriers such -as.starches, sugars di | uents, granul ating agents | ubri- 15
cants, i.sinte ratl ent.s nd the |ike_ in.the of or al S
'solid pré@‘gfr ﬁﬁd" §'"§u5ﬁ FEL ﬁg éﬁﬁda e §ep€§§§'&pé‘s Fabl ets. .
‘Because Gfuustwﬂute@smyldlrcanjmummatacdmmest aihleemnamdhecambsltatueeplsesent the -
mosty AdV Rt 3gR0 ity f mlu% 23ansS B! o .
phar r?gce%ﬁ cgfe c%%rn%lrezilres a?@g%bw olh”s iMeer?pl-’ 19-.'10?1 g‘inl r%d tabl et s may be
sugar co®a@doYerter M@ ido W 9H, For the first, an ‘appropriately \J

substltuted alkoxyaniline is converted to the correspond-

[} ]

ing 1socyanate.- The: conversion. is carried out with
phosgene in a ‘suitable. solvent such as, for example,
15 . benzene, toluene or xylene. -The.isbcyanate is then con-
' ~ densed with the appropriate carngamidefto=fofm:the cor-
-:responding adduct. The condensation can be carriedIOut
either neat or in an inert solvent such as xylene or
: toluene. It is preferred'to carry out the reaction at a
20 temperature between 100-150°C. The adduct is then:
cyclized to form a quinazolinone. Suitable cyclizing
-agents which can be employed. include polyphosphoric acid,
polyphosphoric ester and a mixture of phosphorous_pent- : ,
oxide and methanesulfonic acid. The ratio of the -t
25 cyclizing agent to the adduct may vary between 1:1 and |
25:1; however, the preferred ratio is 5:1. The reaction
is preferably carried out at a temperature between 100-
130°C in an inert atmosphere such_as-nitrogénf.=1n:the s
second route, an appropriately substituted. acetophenone is '
30 nitrated. After separation of the isomers the substituted
o-nitroacetophenone is reduced to the corresponding amine.

(23

This in turn is acylated with an 'alkylhaloformate to give
the corresponding urethane. Cyclization of the urethane
so obtained with ammonia gives the corresponding quinazo-

35 linone. Examples of these transformations are illustrated
below.



ﬁstandard techni gues'. :For parenterals, the carrier will usually conprise
‘sterile water, though other ingredients, for exanple, to aid solubilit

:for preservative puf- 25 poses, may be incl uded. I nj ectabl e suspe Ph*
- ndy- al so be prepared, in which case appropriate I|qU|d carriers,
;suspendlng agents and the I'ike may be enployed. The pharnaceutlcal
.ceppositNions-will generally contain, dosage unit, e.g., tablet, capsule,

fpomdeh,’injection teaspoon- 30 ful and the I|ke from about 15 to about

-300 ng/ kg and pr erabl rom about 3Q .toQ abou / ti
. ‘i'ngredient. The %&fﬁﬁégnﬁ @?°ﬁé§&?nﬁe999e %qggglo%o oggga? 'ég
particularity am&esenu nnsndedomoabetaamqpﬂﬁVelthgﬁﬁaBnnglbuBnﬁemaF¢n1t|ng

._ :the invention. l#’% L% (1“1_ #ﬁr};{a&wq idal a9t @afdpar g,ggﬁygég

;-8- Exanple 1 6 oXYy- ui nazol i non
‘propionic acid ﬁﬁﬁﬁﬁ?ﬁﬁﬁb §P€ﬁ?a°eﬂt§8PgtFBEPBPHEéP% %eCh‘
‘6, 7- di met hoxsy - 4 niRfues -Z(dﬂé) qsamzeq- r{a kel & Szmmetvah)epyopfomams(l 0 g,

3.2 nV in acet 'W (gTor? o om%é%”eo%sraﬂ%oggg19%8”%9? GaRifL-1 S

;refluxed for cool
‘precipitate resmna;m.cre.lgs. A Sioitxteore nopsf,i [anadt mn,parentewaéhedlw Precol d.

~.ether (20 nl) a f f .
o 220-[err]’ ,q] P bt 48 gge%gfasraﬁrsoﬁ [ogag] ;d*&%al%o%eh /(389 88 cRE%. 2

'3.18-3.53 (m - p.;su.aé. @mErmagenticady n@ﬁlazppayHbe employed, sgxch as, for
: ' 10 example, water, glycols, oils, alcohols, flavoring agents,
AL/ preservatives, coloring agents and the like in the case of
. | oral lquld preparatlons such as, for example, suspen-
. sions, elixirs and solutlons, or carriers such as
.starches,asugars, d;luent51-granulating-agents, lubri-
15  cants, binders,'disihtegrating_agents and the ‘like in the
case of oral solid. preparations-SUCh_as;-for exaﬁplerj |
powcers,_capsules and tablets. Because of their ease in
'ﬁadmlnlstratlon, tablets. and capsules represent the most
aadvantageous oral dosage ‘unit. form,.ln which case SOlld
20 'pharmaceutlcal carriers are obv1ously employed.. If
| desired, tablets may be sugar coated or enterlc coated by
‘standard techniques. For parenterals, the carrier will .
_ usually comprise sterile water, though other'ingredients,
Eis?/ : _ for,example,.tc:aid:solubility.or for preservative,pu;- '
. ' 25 poses, may be included._ Injectable suspensions may also
. be prepared, in which case appropriate liquid carriers,’
' - suspending agents and the like may be employed. The _
-_pharmaceutical,compositions-will_generally contain, dosage .

1)

‘unit, e.g., tablet, capsule, powder, injection, teaspoon-

30 - ful and the like, from about 15 to about 300 mg/kg and
preaerably from about 30 to about 200 mg/kg of the active
ingredient.

‘The following examples describe the invention in greater

35 particularity and are intended to be a way of illustrating
but not limiting the invention. In Examples G to R,"Triton"
is a registered Trade Mark.



. e e -

-CH2-), 7.62 (s, IH GC5-H), 7.79 (s, IH. C8-H,; [err] 278. 20. Exanple 2

6, 7- Di hyd]
solutio
qui nazol
and 48%

Q$y-3,4-dinethyl~2(1kbquinazo|inoniun}l- propionic acid Bromde A
et hyl 6, 7-di net hoxy- 3, 4-di net hyl -2(| H) - :

onhi un-1 -propionate iodide (1.5 g, 33 MV in acetlc aC|d (10.5 m)
fueous hydrobrom c acid (10.5 m) is refluxed with stirring for 48..

/hpurs The brown reaction m xture_,S cooled to roomtenperature and a gj '

‘yellow precipitate is isolated by f iltration. After 30 washing with cold

et her (25 m) -and drying under vacuum the product (650 nmg, 55% is _
‘i sol at ed EX8EPA®NI272C, [err] 3.22 (s, 3H, 4-[err]), 3.01-3.42 35 (n1 2H, &

2 CH2)¢647l§ih~dr%H —4ehelh 14261ﬂ5

%in@&

6, 7- Di hy# rgpiopig agid onohydrase yl) proplonlc acid 5
A sol ution of nethyl 6,7- dlnethoxy 4 nethyl 2(1 H) qui nazo-

ol&Hon%-icmg)rmétﬁ 16,

linoge- 'A(golﬁgaex'baraaka t§zgaa%9tho§gf uxeah&ﬁebignﬁgh9nggé -m) and

4896aqueou g brom IS T urs .under
ni t r ogen: ln?ﬁé‘#e 8t' e thivi) prerienass| dd - PnGan 3j.2e™MAt Hn @eREdAtrated in.

_vacuo t0aealf (18 mlyolwde 488da Q@%bhseﬂyaeoganlarwmhhelMlaOqunhEydrOXIde 0

(25 ).

ied.with

. hi |l t
berd'tb FRERSHER TR By Dot ¢ dna” RedeRionomib e g, celadn, A 2T
_'f||trat|gneenapwsg1mnthteor¢sgﬂm§rwangh 'is isolated by flltratlon,_;- _— .f.

10. - washed with cold ether (20 ml) and drzed under vacuum - to
afford the product (300 mg, 25%). o N

6TFA
TMS

15 (s, 3H 4-CH3) 3.18-3.53 (m, lH, -?-CH 3)e 5. 21 =5. 82 (m, 24,

mp 220-222°C, l 71 l 95 (d 3H. 3'-CH ), 3 04

- | - “H o | o
-CH,-), 7.62 (s, 1lH, Cg-H), 7.79'(5,~1H;'C8-H);:M+'278;

20  Example 2 :
_6 7= Dlhydroxy-B 4-d1methyl 2(1H)qu1nazollnon1um-1-

propionic acid. Bronlde : S

A solution of methyl 6,7-dimethoxy-3,4-dimethyl-2(1H)-

25 quinazolinonium-l-propionate iodide (1.5 g, 33 mM) -in |
acetic acid (10.5 ml) ‘and 48% aduéous-hydrobromic-acid’ _ .k__/
(10.5 ml) is refluxed with stirring for 48 hours. The
brown reaction mixture is cooled to room temperature ahd a s
yellow precipitate is isolated by filtration. After .

30 washing with cold -ether (25 ml) and dfying'under vacuum, | -

" the product (650 mg, 55%) is isolated. |

sTFA

mp 270-272°Cs Spyc

3.22 (s, 3H, 4-CHj), 3.01-3.42

35 (m, 2, 2'~CH,), 4.12 (s, 3, =§cns), 4.67-5.11 (t, 28,

2'-CH2), 7.47 (s, 1H, Cg=H), 7.93 (s, 1H, Cg-H); M* 278
(M-80).



~«dried under vacuumto afford the product. (1.60 g, 76.9%; 15 np
266-[err]; [.err] 1.38-1.65 (d 3H, 2'-CH3), 2.99 (s, 3H 20 4-CH3.
3.10-3.49 (m 1H, -C), 3.91-5.09.( m 2H, CH2-CO, 7.37 (s, |H, [err]
7.72°(s, 1H, C8-H); [err] 278 When in the above procedure nethyl
6-rret hoxy- 4- met hyl - 2(1 H) qui nazol i none- | - propi onate, nethyl 7-nethoxy
.néphyV“Z(lH)qU|nazoI|none | - pr opi onat e, gpthyl 6- met hoxy-

2(1 H) ui'nazol i none-1 - propi onate, nethyl met hoxy-2(l H) -

qui nazol i none-| - propi onate, mnethyl- 6-methoxy-4-trifluoro-

et hyl - 2(IH)qu£E§EHEE§dbe | -propionate and nethyl 7-

met hoxy-4-triflelor-omiHy (Ilrmnﬁnlnﬁdmmﬁt-q—’i(i --m@rtay@rml oyed
in place of nethy ; :

2( 1H) qui.nazol i yI)propionate the corres- ponding

:6- hydr oxy- 4- met hyl - 2(| H) qui nazol i none-1| - propi oni c aci d,

7- hydr oxy- %mtﬂ‘yédﬁta]dﬂ% A y1N Y8 gbgi&i%’-ﬁ-gf@t%yl 2(1H)qu1nazo-

'6- hydroxy-2(| H) qU|nazo I'none- | -proplonlc a

‘hydr oxy- 2( | Hy qdi SRS Tk mssiaph Jararionate d2od)- £, 7.5 mM), acetic
- frifluoronet hyladid H)zwlmzdnmomr Iaqafeuasomﬁ:@@eeh Mmﬁ.de (25 ml) is :
‘hydr oxy- 4- trlfluqfrfpmeeﬁ{;yo nazo none-, C aC|dtare obt ai ned. -
-10- Exanple 4, Bxy= 4 %ﬂﬁ |n RE- FERSTIRB igKfFure .
’prOpIOHIC aci d ws|qnnh§§ynnnanﬂncenhaﬁhmmcgnsehtramedugggNsnmn ‘¢b half -
6 7- d' hydrlfv(y ‘bdl&irdw'an%i'@ﬁ%wcﬂd H 2 Jm(t% -metéasuﬂr BQBk‘id%H' d (1.5
.0, 39 in neth (? S treated W th ON net hanolic 16. 17
nvle 1 m) it g@d st her.rr?@ i% 1Shddded aﬁﬁénré§él grigified with *

' . glacial acetic acid to pﬁ 5; A ygllow_prec1p1tate results

~ which .is isolated by filtration, washed with cold ether and
dried under vacuum. to afford the product. :(l.so.g, 7659%)§-

6TFA
TMS

15" mp 266-268°C; 1.38-1.65 (d, 3H, 2'-CH3), 2.99 (s, 3H-

H o eRe

: | | :
20 4-CHj), 3.10-3.49 (m, 18, -C-), 3.91-5.09 (m, 28, CHz-C),
o 7.37 (s 1B, cs-n), 7.72 (s, 1, cs-n), M* 278, -

-When in the abové procedure methyl G-methoxy-4éme£hyl4-
_ 2(lH)quinazolinoneél-propionate,'methyl 7-methoxy-4-
_ 25 methyl-z(lH)quinazolinohe-l-prbpionate, methyl G-methbky-
o, ' _ 2(lH)quinazolinong—l-propiqnate; methyl”7-méthoxy-2(lﬁ)-
' qﬁinazolinone-lfpropionate, methyl 6-methoxy-4-trifluoro-
methyl-Z(lH)quinazoiinbne-l-propionate and methy1'7¥ |
methoXy-4—trifluofomethyl¥2(lH)quinazolinone-l-propionate
30 are.employed in place of methyl 6,7-dimethoxy-4-methyl-
2(1H)qu1nazolxnone-l (2‘-methyl)proplonate the corres-
ponding 6-hydroxy-4-methyl 2(lH)qulnazollnone-l-propionlc
-acid, 7-hydroxy-4-methyl-2(1lH)quinazolinone-l-propionic
‘acid, 6-hydroxy-2(lH)quinazolinone-l-propionic acid, 7-
35 'hydroxy-z(lH)quinazolinone—l-propionate,_G-hydroxyeA-
trifluoromethyl-z(lH)quinaéolinone-l-prbpionic acid and 7-
hydroxy-4-trifluoromethyl-2(1H)quinazolinone-l-propionic
acid are obtained. | |



dark solution is filtered under nitrogen and concentrated 10 .in vacuo to

- a yellom/solrd The solid is triturated with acetone (40 m) and ) sol ated

ation. After washing with ether (20 m), the solid is dried in a
t/or under vacuum for 16 hours at roomtenperature to afford
dr oxy- 4- met hyl - 2(| H) qui nazol i nonel- (2" -nethyl) 15 pr opi oni ¢ acidc)

~Lripokassi um salt nonohydrate (2.2 g, 100%; np >[err] Exanple 5
_ﬁj&;?-u_hydroxy 4- et hyl -1 - (3" - phenyl¥ropyl ) - 2(1 H) qui nazo- . 20 | i none
~Monohydrate A mixture of 6 ,7-dinmethoxy-4-nethyl-1-(3"- phenylpropyl)

2(1H) qui paam mome (1 25 g,

3.6 mM) and 48% aqueous hydrogen broom de (10
v 3 u1%%zolr1ﬁdnléx-qq (W'Lﬂeith i ng for 24

gre i s quenched

“with water (2x20 n1) and then‘mnth efher (3x40 m). After dryrng in air,

1.21 10099 of. the product is 30 - obtain err
30055, 7 @aspmas ihn-ns & F-AihydRe i -Be i YL S AR Lagnes )
. 4.30-5.0Q -aéth?yli)pr{owdmc Tadid and 57.H5 F.29, nrm :rﬁsnet@&rﬂ)ol 7.25 (s,

. .2H70d|) rret(m ni.])o ﬁref(]t] 3151 nazdiﬁ"?\eg%\é%oq’?%cnet nesd‘] fonyl ) et hane,

6, 7- di metleaxy-mM- Iveittity |ga(d r@mnmmm nlqzzumhzowmeetmvét% 6, 7-
-;d' et hOXBéra”eréJMu%A R Y izl dd aifaek ariltrog®i 'éhd Jconcentrated

"10 o in vacuo to a yellow solid. The solid is. triturated with _
R acetone (40 ml) and. isolated by filtration. After washlng o N
with ether (20 ml), the solld is drxed in-a’ de551cator ' -
under vacuum for 16'hours at room: temperature to afford
. 6 7-d1hydroxy-4-methyl 2(1H)qu1nazollnone-l (2'-methyl)
-.15 . ‘propionic acid tripotassium: sa;t monohydrate (2.2 g,
~©100%); mp >300°C. - | -

Ele 5
6 7-D1hydroxy-4-methyl ~1- (3'-phenylpropyl)-Z(1H)qu1nazo—

”ﬁwdjd__ linone Monohydrate

‘A mixture of 6 7-d1methoxy-4-methyl-l (3'-phenylpropyl)—
'zumqumazolmone (1.25 g, 3.6 mM) and 48% aqueous
~ hydrogen bromide (10 ml) in glac1al acetic acid (10 ml) is
25 'refluxed with stirring for 24 hours. After cooling to
room temperature, the reaction mixture is quenched on 1ce
(100 g). A yellow-brown solid dep051ts which is 1solated,
washed with water (2x20 ml) and then with ether (3x40 ml).
After dry1ng in air, 1.21 g (100%) of the product is
30 obtained.

mp >275°C dec.; § g;—:g 2.00-2.70 (m, 2H, =CH,=), 2.75-3.30

(m, 2H, -CH,-#), 3.00 (s, 3H, CHy), 4.30-5.00 (&, 2H,
35 -CH,N), 7.07 and 7.65 (2s, 2, csa, CyH), 7.25 (s, sn,g-),
M+ 310.



;5 et hane, aresenployed in place of 6, 7-dinethoxy-4-nethyl-|-
(3- phenyl prapyl) - 2( 1H) qui nazol i none the corresponding 6, 7-

di hydr oxy- 4- net hyl -I - (2- net:hanesul f onyl ) et hane- 2(.I H.- qui nazol i none 2%
.monghydr ate, 6, 7-di hydroxy-4-nethyl-1- 2(benzoyl) et hane- 2(| H) qui nazol{ n

‘nmohohydrate, and 6,7- 10
-ditRydroxy- 4- met hyl - 1-2(2' - pyri dyl ) et hane=2§LH) qui nazol i - none nonohydrate
-are obtained. Wen in the above procedure 6, 7-di net hoxy- 4- et hyl - 2(1FD

B o aui nazor i ndRER 5 SheoRPevEl BeRREREENY: T5asHe thbky -4 netny1-2(1m) -

idlnethoxy 4- net QylinaEoliqonealel 2rmeehanelsullionyl) ptbphe, 6aled amethoyyeyed
in place of 6, 73diRh09cs  InThLIKazb14Hon020Y LRERRELY1 FELERAY! NaRE! 61100

“the correspondln ,
-di hydr oxy- 4- netﬁ}WEZ@pﬂyqﬂrﬂsibvﬂnaﬁéHDQH#GBFSAAPSEﬁyHez‘Qé"Pledyl)-

52 ; S:E§3;8§§ je@ﬁ%ﬁé|'%&kaﬂ§ﬂB§éa|h&o@ﬁabepEQDBQUL51ﬁétﬂoﬁﬁd4-meth%ﬁ -1-
o none- roproni c.,acl e
obtaned | The f APENERY BERBS A JRIaRI P nBY< ! Fhé PReRaRPRSafRG t 1T
;Exanples 3, 4 odxhydsnmg—aﬁmappympdr&ﬂemythahesuﬂﬁbaﬂlQethaue+2hbﬂb—as t he
-starting naterl?%lg%%Oh%&%L “@gﬁ%hgaks%hl bs7na&ﬁgaka§?oa-mxéﬁ9geﬁ-gnd

:%err] i s as def Free A "
3 r|potaSS|un1SaﬁﬂbﬁﬂﬂvwéDGtM@“G‘Z(1HﬁﬁP¥PéF81%P°“e mopphydERte e, ppd 6,7-
-231-232C/ 5708 Cﬂahyﬁroxy-4zﬁ§t3§gch82(5‘-pyrldy1)ethane-Z(lHS@GiﬁSﬁon- '

f Y none monohydrate are obtained.

5When_in the-abeVe-prOCedure 6;7-6imethoxy-4-methyl-2(lﬁr-
'quinazolinone—l-prdpioneldehyde; 6}7-dimethoxy44-methyl-g
15 2(1H)quinazolinone-l-propionitrile and methyl 6, 74-'

'_'fdlmethoxy-4-methyl-2(lH)qulnazollnone-l-(l-phenyl)proplo-
. nate are: employed in place of 6 7-dlmethoxy—4—methyl-l (3-

- phenylpropyl) 2(1H)qu1nazol1none the corresponding 6, 7-

o 'dlhydroxy-4-methyl 2(lH)qu1nazol1none-l-proplonaldehyde,
20 6 7-d1hydroxy-4-methyl 2(1H)qulnazol1none-1-prop10n1c -acid
" .and 6 7—dlhydroxy-4-methyl 2(1H)qu1nazollnone-l (l-phenyl)

proplonlc acid are obtained. :

é“e~/ The following-compounds are prepared by the procedure of

: _ 25 'Examples 3, 4 or 5 using an appropriately substituted
. quinazolinone as the starting material.

30

35

vherein R; is potassium or hydrogen and R, is as
defined.



5 125-[err]/22.2 >310C/ 76.6 ethyl

308- 3;9((84 5 305-[err]/73.8 propyl 264-266C/ 42.8 328-329C/71.4
- :310- ﬁ§§2§97 2 isopropyl - 310-312C/ 73.3 . "Dec. >300C/ 74.0
. n-pen{ - 222-[err]/79.2 275-277C/ 72.3 10  n- hexyl _ , '

1242-2 64. 3 Dec. [err]/68.2 n-heptyl 248-250C/ 91.6 -
T octyl 238-24,0C/55. 1 302-304C/ 80. 0. n-decyl \d
{ 164--166C/71.6  259-261C/ 100 .0 f%?r] 276- 278C788 0
- 7228-230C/8.,9 15 [err] [err] . ' - 276-278C/74.6

298-.300Q91. 5 [ er rRy§eobtomide Pailt] [Ered eexd] EX@n%PQﬁ%ﬁiiW@lSalt

- 6, 7-di hydr oxy- 4- nethyﬁ- ¢ ;.ru¥nazoll 'ie135% ~p@i@1§x§uspen3|on
- of 6, 7-dihydroxy=4- VNTANE acra g, 6.5

M i aBsol ut e et hahbr2335C '7"onta|n|ng met-hanesdl fonic acid (1. 0 M) is
-~ 30 reféy ed with g¢7+<p59¢gcyer.8 days. - The reacti»d00O?*@f96e9is cooled to

r oo tenagrature and -quenched on 'ngéZQQoG&/zf‘%e'£9fbﬂé?fﬁ grecipitate
e

f or B is isolated, washed and t hen
.drled i nevaglo to afford the producB08-310%6/84.987. 2@95'%%5$@Ohtiﬁdec ); 35.

Lerr] BT ?gyi 60 (56435k%eééhh .82. 95833800 Epy1 24, 3316-882°8)97(2rr]),

R AR [err err 11, C5- '
"7 75 (S lgpprfgy k% 292 %90 3&5°C;§E g %gb.>3gé é;74 &1 FD
| - n-pentyl 222-224°C/79 2 275-277°C/72.3
- 10 n-hexyl 242-246°C/64.3  Dec. 220°C/68.2-- )
"~ n-heptyl 248-250°C/91.6 - - ) o
n-octyl  238-240°C/55.1  302-304°C/80.0
n-decyl = . 164-166°C/71.6° 259-261°C/100.0
o CH,-CH,  276-278°C/88.0 228-230°C/8.9 |
15 éaz-én-- - : A S
L CHp=CH, - ~ 276-278°C/74.6  298-300°C/91.5 .
S " Scm- o o .
CH Z-CH 2/
K CH,-CH: - o -
20 | ° “™NcE-cu,. . 262-264°C/79.0
E ' CH Z-CH 2/- L ' o . -
Example 6

Ethyl 6,7-dihydroxy-4-methyl- 2(1H)qu1nazollnone-1-

' 25  propionate | o - o I —

A suspension of 6,7-dihydroxy-4-methyl-2(lH)quinazolinone
-l-propionic acid (2.0 g, 6.5 mM) in absolute ethanol
(35 ml) containing methanesulfonic acid (1.0 ml) is
30 refluxed with stirring for 3 days. The reaction mixture
is cooled to room temperature and quenched on ice (200 g).
" A yellow-green precipitate forms which is isolated, washed
with water, acetone, and ether and then dried in vacuo to
. afford the product. (1.75 g, 92.2%); mp >308°C (dec.);
'35 - o
Soa 1+ 35-1.60 (t, 38, CH,CH;), 2.95-3.30 (m, 2H, CH g-).
3.10 (s, 3H, CH3), 4.20-4.60 (g, 2H, CH,-0), 4. 65-5.00
40 - (t, 28, CH,-N), 7.35 (s, 1H, Cg=H), 7.75 (s, 1H, Cg-H); M' 292.

1]



-13- Exanple 7 6, 7-D hydroxy- 3, 4-di met hyl - 3, 4- d|hydro 2(IFDqU|nazoI|non
-1 -propionic acid 5 A solution.of the quaternary salt ~ 2
‘6, 7-di hydroxy- 3, 4-di - nethyl - 2(IFDqU|nazollnonluntl-proplonlc acid bro

(¥ neq) in glacial acetic acid (15 M) is treated with 5% Pd/C (0.1 g) and.
‘the/reaction mxture is hydr ogenated at 45 psi for 12 hours. The catal yst
|§Jfllrered and the 10 not her liquor is oured into water (100 m). The
JpreC|p|- tate of .6, 7-di hydroxy- 3, 4- di net -3, 4-di hydro-2(| H qui n- _
-azol i.none-| - propi oni c acid |s f||tered meshed mnth water. and dried in
‘vacuo. 15  Ex 7

' 6i 7-Di hydroxy- 3 %nbtwtifbaéy@ oy n@étﬂrt)m nez@inménmraﬁm&%gg
:nmonohydrate A sl O] 5, 7- Or Nyur oxXy- 4- et nyt - Z( IR qut azot rorne- 1 -
_propionic aC|d4ﬂ‘ c g, 17.7 m\M in nmethanol (270 M) is treated

‘with Pd/C'(lO%; 2.5 g) and the mxture hydrogenated at 45 psi for 16 hours.

Filtrati on,g rerH)vgegjng{l&p 2 ﬁ/ag&%é o s%f) sgg}ﬁﬂtégt.; a&@hﬁ?%xa} %Ar easil due

with acetone gi'ves
- TFA np 202-[er rn}ettwl-zPlfs)wq@olmomw-l-@ml(@lqmm Hyromiid® 4. 78 (d,
h 1H - J=7.0 Hz, 4demedh 3t (dla@i‘él Jaél@ti@ra@:.d Has %193 1(5t ,tt?éiteb—lﬁtﬂz
:lf;kb’ 1.55 (d 5% Pdﬁt (Jti q) ana the reactf%n nixthe 1s hydrogenated

’ - dt 45 psi for 12 hours. The catalyst is filtered and. the

. 10 mother liquor is poured into water (100 ml). The precipi-
RN ‘tate of 6,7-dihydroxy-3,4-dimethyl-3,4-dihydro-2(1H)quin-

B ' azolinone-l-propionic acid is filtefed, washed with water
and dried in vacuo. | |

15  Example 8 -~ : _
- 6,;7-Dihydroxy-3, 4-dlhydro-4-methyl-2(lH)qu1nazollnone-l-
propionic ac1d monohydrate

-A'slnrry of~6,7édihydroxye4-methyl+2(lH)quinazolinqneel-

. 20:“:propionic acid monohydrate (5.0 g, 17.7 mM) in”methendl-
(270 ml) is treated with Pd/C (10%, 2.5 g) and the mixture
‘hydrogenated at 45 psi for 16 hours. Filtration, removal

. of the solvent in vacuo and titration of the residue with
e

acetone gives the product as a tan solid (4.3 g,f91.4%);
- 25 mp 202-204°C; s.° 6.86 (s, 1H, 5-H), 6.83 (s, 1H, 8-H),
: 4.78 (4, 1H, J=7.0 Hz, 4-H), 4.36 (t, 2H, J=10 Hz, 2'-H),
3.03 (t, 2H, J=10 Hz, 1'-H), 1.55 (d, 3H, J=7 Hz, 4-CH;);
30 M+ 266. ) :
, Ele 9
6,7-Dihydroxy-3- benzyl 4-methyl- 2(1H)qu1nazollnon1um-l-
propionic acid bromide
35

A soclution of methyl 6,7-dimethoxy-4-methyl-2(1H)
quinazolinone-l-propionate (10 g) in acetone (100 ml) is
treated with benzyl bromide (10 eq) and the solution aged



EthltIe conpound. 25

6, 7- D hydr oxy- 3- benzyl - 4- net hyl - 2(| H) qui nazol i noni um | - - propi oni ¢ aci d
broni.de 35 A solution of nmethyl 6,7-dinmethoxy-4-nethyl-2(1H)
: i none-| -propionate (10 g) in acetone (100 nl) is. treated with
rom de (10 eq) and the solution aged -14- overnight at room
ure. The resulting crystalline precipitate is isolated and dried in-
; wacuo. The crude quaternary salt $- then dissolved in a m xture of gIaC|aI\¥
ghacetlc acid (70 m) and 48@6aqueou; FBr (70 ml) and the 5 reaction :
“hixture refluxed with stirring for three days. Upon cooling to room
- ‘tenper at over6ighti bpdrogn- seppargature. The resulting crystalline

methyl - glt%ﬂ EEQEQ'Ego@baﬂhkeérﬁﬁaoatieachﬂ baegbde Tﬁeléﬁh@éed as a . .
- crystall eC| pitate. gntl i ONar tions,. are u zed nploylng
p- quoroEéﬁi?FnBFBnﬁéétaﬁ& ﬁhéﬂl +§68 Y?ﬁ BPoﬁlﬂéxFBr§|9g gkict% r espond-

_gng subsgbbuiedabeazyVOq?aoeanaryssabqaeoﬁsaﬁpte(lm ®5) and the

r QX not. - ( u
ac[d Y PatkidpoRiReLay FRehuked( Wik ALLBIZOLRGORE: | snpbOPROILE |
H) - qU|napohlnonélhgptgprgﬁat§eW9€gPtuIB@@aauéébgﬂFBFYtiU ﬁP7Y&U4- and

-glacial geeh Q-QQEQ)ﬁﬁ@nghblhﬁthﬁhUlegrbbiBnEEI&Etagbfémlaéree days. The '

iﬂgsolutlon I'S en cool’e e resultin | d precipitate isolated by
=f|Itratléﬁ°lﬂé§ﬁe&sttﬁrgééﬁgﬁénfzgrﬁFfpgﬁggar|ed in vacuo to afford the

10 - Identical condlt1ons are’ utzllzed employlng gffluorobenzyl _
bromide -and E—Chlorobenzyl.bromlde to give the correspond- S N
ing substituted benzyl quaternary salts. '

Example 10
15 6,7~ Dlhydroxy—4-norbornylmethyl 2(1H)qu1nazollnone—l-

mproplonlc aczd hydrobromide

A mixture of methyl 6 ,7-dimethoxy-4-norbornylmethyl-2(1H)-
quinazolinone-l-propionate. (5 g), 48% aqueous HBr (40 ml)
. 20 . and-glacial acetic acid (40 ml) is refluxed with stlrrlng
- for three:'days. The solution is then cooled and the -
. resulting gold prec1p1tate_lsolated-by filtration, washed
with acetone (25 ml) and dried in vacuo to afford the _
~ title compound. = | o - N
25 _ | |
When in the above procedure methyl 6 7-dlmethoxy—5—am1np- »
4—nethyl 2(lﬂ)qulnazol1none-l-prop10nate and methyl 6,7~
d1methoxy-s-n1tro-4-nethyl 2(lH)qulnazol1none-l-proplonate- -
are employed in place of methyl 6, 7-dimethoxy-4-nor- '
30 bornylmethyl-Z(lH)quinazolinone-l—propionate, the corres-
ponding hydrobromides 6 ,7-dihydroxy-5-amino-4-methyl-
2(1H)quinazolinone-l-propionic acid dihydrobromide ‘and
6,7-dimethoxy-s—nitro-4-methyl-2(lH)quinazolinoné41+'
propionic acid hydrobromide are obtained. The propionate
35 starting materials are prepared accordlng to the procedure
outlined in Example G.



When in the above procedure nethyl 6, 7-di net hoxy-5-am no- .
..4- et hyl- 2(1 H) qui nazol i none-| - propi onate and nethyl 6, 7- ’?\
di_ret hpxy- 5-ni tro-4-net hyl - 2(1 H) qui nazol i none- I-propJonate are enpl oy i
'plaée of methyl 6, 7-di met hoxy-4-nor- 30
bor nyl net hyl - 2(1 H) qui nazol i none- 1| -propi onate, the corres- ponding
‘hysr obrom des 6 , 7-di hydr oxy- 5- am no- 4- ngtyl -
-2(1H) qui nazol i none-1-propi oni ¢ aci d di hydrobrom de and
- -6, 7-di met hoxy-5-ni tro-4-nethyl -2(1 H) qui nazol i none-'1- propionic acid
‘hydr obr omi de” arEX3RRk8 del. The propionate 35 starting materials are
~prepared accor @ /i-Bih dleb OG-S _ i Zotdndne~-G-propibaicEuanal €
11 6, 7- D hydroxy- -propronrc aclt d monopot assi.um
‘'salt 5 A sus dr oxy- 4- et hyl - 2(1 H) qui nazol i none= -
;1-propionic acid (9.97 g, 37.10 mV) in nethanol (30 ml) under nitrogen,

e i U SO R el 0 e B2 gl o

;slurry i's stlrre roomtenperature ours

‘The reactlon|ﬂ¥dHFQP§Q9kﬁxﬂ%&F|Q9fﬁ7|Qﬁ3%&ﬁ¥9‘Wﬂﬁﬂ#naﬁﬁtﬂqqﬂéréé e
‘fesulting yel | eyt lrdxﬂfog/@ﬁhei.% Wiridh 1@ QiR NANKor( Pal hethanadnd dried in

vacuo. at 1200C (hcjy ﬁf) g{gsg]&l;4 ays) The l‘@foduc ljlow sl%)tr' S obt ai ned

as a yell ow sol
6, 7- Di hydr oxy- % triatrted aa:(ln‘@cqummmﬂnm.l AGEr mto:ogam fopoRas sburssal t
10 The reaction mixture is cooled in an ice-~water bath and

;_Kf/ filtered. The resulting yellow solid is washed with cold
: ' methanol-(3xl7*ml) and dried -in vacuo at 120°C for 336
'.hOurs (14 days). The product (10.41 g) ls obtalned as a
';yellow solld, mp = 303-305°C.
15 |
--;Example 12

6,7~ D1hydroxy-4-methyl 2(lH)qulnazol1none-l—prqplon1c ac1d
_dlpota551um salt

.20 _.A;suspension-of;6}7-dihydroxy-4-méthyl-2(lH)quinazolihdné—
l-propionic. acid ~(45.0 g 167.47 mM) in methanol (600 ml) . -
‘is treated with 1N KOH in methanol (334.94 ml, 334.94 mM)

T - at.room temperature under nitrogen; a large amount: of .
Vel A

_ yellow solid is present ‘after addition of the KOH. Addl-
< 25 -tionai methanol (200 ml) is added. Water is then added
'j“ until the solid dissolves. The total amount of water
' added is 300 ml. The reaction mixture is then stirred at

_éé_ _-f _ . .room temperature, under nitrogen for 30 minutes. The .

slightly cloudy solution-is then filtered and concentrated

30 to dryness in vacuo to give a yellowish-brown semi-solid.
This is triturated with écetone.(300-ml) and the resulting
yellow solid filterédland dried to afford the dipotassium
salt (54.26 g, mp >325°C).
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.20 A suspensi on of 6 7- d|hydroxy 4- nethyl 2(IFDqU|nazoI|none’ 1 proplonlc

acid (45.0 g 167.47 mM in nmethanol (600 mM) is treated with 1IN KOH in

anou yellow solid is present after addition of the KOH.  Addi- 25

_:nethﬁ2§52(334.94 m, 334.94 nmV) at roomtenperature under hitrogen; a |arge
a

f

‘- is then stirred at room t enper at ur

tion thanol (200 m) is added. Water is then added until the solid

;«Qissolves. The total anopunt of mat%£ added is 300 mM. The reaction nixturé#

‘under nitrogen for 30 mnutes. The

‘«sllghtly cl oudy solution-i.s then flltered and concentrated 30 - to dryness

) acet one . 6309-!5'1 d’f&

-  afford t cHpotes:

i N vacuo Exemple ]93yeIIOW| sh br own sem solid. This is- trlturated wth

sal t nDnohydrate 5 Anixture of.

- 6, 7-di hyd 4- et h | -l . ad 14.6
o Snd’ & BERFITR (5. ' TSRS f"ﬁe”-%xle-rf{%'cfuﬂi'faﬁ%?‘%‘ge% 4 oom
- tenper at upeopibonBc hacid. (4 AT tga.' lﬁ-&ﬁmt eand He-ang iinigle s@ 34 @ cI ear s and
. then a yaifl oV M Fc rp'%ﬁégr b d‘smi)o i‘.é)rgaed '(Agé efoo?n hQdiige rakire - ¥

. precipitate 1s 1solated, water , aceto 0 ,'and S
"~ then ethe} PRUKS20 %ﬁ?erT%% ?ﬁ%&ﬁ?ﬁ tQ%u¥P*E9§ﬁ| q?f?ﬂuél?%%? for 3 .,

hours to ghee 4 hpe BIowiOpE6Eib Sedte (Beding, tOAMNN. U ter Bxarmires, 14 |

S TR ey S 0RLrladk 1 oukbezes) QR R S TR

acetone (20 ml), and ‘then ether (2 x 20 ml). The precipi- . _  -\-3

‘tate is dried in vacuo at 60°C. for 3 houts to give the -
amino acid salt (5.81 g, 93.8%). ' '

- 15 : Example 14 .
' 6 7—D1hydroxy-4-methyl-2(lH)qulnazol1none—1-prop10n1c ac1d
-N-methylglucamlne salt

A mixture of 6,7—dihydroxy-4-methyl~2(lﬂ)quinazolinone—l-
20 propionic acid (0.79 g, 3 mM), meglumine (0.59 g, 3.mM),
methanol (40 ml) and water (4 ml) is aged at ambient
temperature overnight. ' The resulting slurry is filtered
and the precipitate washed with ether (2 x 20 ml). After
drying in air for 3 hours, the amine salt is isolated as a
25 yellow solid, (0.88 g, 62.51%, mp = dec, 197-8°C).

The salts from monoethanolamine, piperazine, N-methylpi-
perazine and morpholine are prepared in-a similar fashion.

30 Example 15
6 7-D1hydroxy—4-methyl-2(1H)qulnazol1none-l-prop;on1c acid
mono{ 2-methyl- ~2-amino-1, 3-propandiol) salt monohydrate

A suspension of 6,7-dihydroxy-4-methyl-2(1H)quinazolinone-
35 l-propionic acid (1.0 g, 3.6 mM) in methanol (40 ml) and

a1



N- net hyl gl ucam ne salt -A m xture of <o)
6, 7- di hydr oxy- 4- net hyl - 2(1 H) qui nazol i none-| - 20 propionic acid (0.7 jﬂ?ﬁ
3 nﬁo :meglumne (0:59 g, 3 MM, nethanol (40 m)_.and water (4 m) is

af dnblent tenperature overni ght. The resulting slurry is filtered and the
_preC|p|tate washed with ether (2 x 20 mM). After drying in air for 3 hours,
't her aﬁ?Ne salt is isolated as a 25 yel m/solld (0.88 g, 62.51% np =
“dec. 197 8C). The salts from nonoet hanol -pi perazi ne, N-rnethyl pi-
.perazine and norpholine are prepared in a S|n1lar fashi on. 30 Exanpl e 15
6, 7- Di hydr oxy- 4ateny{1®(mH) gis newes tetbriei th grans (Grime thyild2-amino-1,3-

‘nono( 2- met hyi - ip zmaﬂolﬁ @ oxeangli of Je Mt aﬂmcﬁnédrnﬁt:&ﬁes@@anslton of
-6, 7-di hydroxy-4- et h ﬁ-téﬂég U|nazo i none- propi onic acid (1.0 g,
0

©.3.6 nM in net BRRY Loy lﬁfvati%’rrs('lo 'J;lae) esultdage Pakerh
-nmono( 2- net hyl - Zyeahlm ﬁ:e’blmrwoﬁlsnli)sc(xhtfﬁi,g washednWi thncheithanoilxt ure

aged ot anty et e ohl Sl 3 U ma T A WAL ROt
m). After dryé rRPsrs véaﬁ:urzﬁ%fbr telmom@eatsa[lér r<]1 havaﬁﬁné%slallts (1 18 g,
85.5% is isol a{ggllama 2= [grgd1F=@npl e 16 10 _

6, 7-Di hydr oxy- 4- net hyl - 2( H) qui nazol i none- I-propldnlc aC|d o

mono( | - ami-no-2, 3-propandi ol ) salt heni hydrate A mixture of T

'8, 7- di hydr oxy- 4Exepie -1¥ | H).qui nazol i none- 1- propionic acid (0. 84 g, 3_n“0
.\A”/gt”gr ( (1 18 nqm %6 3705 DAY oy 4 —nfl 4 V1 {33 fhii b 29 inoMRARRL i 4R 1 1 bR
N mono(l-amino-2,3-propandiol) salt hemihydrate :

A mixture of 6,7-dihydroxy-4-methyl-2(1H)quinazolinone-1-
_ ‘propionic aéid (0.84 g, 3 mM), mono (leamino-2;3?propan4

15 diol) (0.27 g, 3 mM), methanol (40 ml) and water (10 ml)
' is aged overnight at room temperature. The resulting:

precipitate is.isolated'and washed with methanol (10 ml)]'

and ether (1 x 20 ml). After drying under a stream of

‘nitrogen for 3 hours, the amine salt (0.94 g, 84.7%) is.
20 obtained. | ' -

.Example 17

, : - 5,6-Dihydroxy-4-methyl- 2(lH)qulnazol1none-1-proplon1c.
B . acid Monohydroxodlde : : ' o
o "Methyl 5,6-dimethoxy-4;methyl-2(lH)quinazolinone-l-

l _ propionate (1.173g, 3.83mM) is treated with 50% aq HI
5-._' . (13 ml) at room temperature to .give a clear orange

solution which is refluxed under nitrogen for 11 hr. and
30 then allowed to stir at room temperature overnight. The
_ orange crystalline solid which precipitates is collected
by filtration, washed with acetone and dried to give the
product; yield 0.972 g, (65%), mp. 240-241°C(d) IR
(KBr)u, 3.23 (broad, OH), 5.78 (C=0).
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dryi
84.

i's aged overnight at roomtenperature. The resulting precipitate is

i sol ated and washed with nmethanol (10 m) and ether (1 x 20 ml). After
y‘rMer a streamof nitrogen for 3 hours, the amne salt (0.94 g

/s 20  obtained. Exanple 17 '

Ay dr oxy- 4- met hyl - 2( | H) qui nazol i none- I-proplonlc aci d Monohydr oi odi de

5, 6-

~ 25 Methyl 5, 6-di met hoxy-4-net hyl - 2( H) qui nazol i none-1- propionate (1.173g, ]

3/83mMV) is treated with 50% aq Hi 3 m) at roomtenperature to give a

~'clear ‘orange sol ution which is. refluxed under. nitrogen for. 11 hr. and 30

“then al | e tig $ihier aovieo ERocaduea Metdydy Srh-gime thony—4ramde crystalline

are e”D'%£%$9ﬂ1Sﬂémaim@Eg:EzggLnethyl 2(lH)quxnazollnone-l-pro-

. 5, 6-di met hoxy-4-meth
~:5,6-di hy q&FfFﬁﬁF
. nmonohydr @(dd )eminazelihdne-l-propionic acid’ monohydroiodide,- 5,6~

'solid Whmwhdyamaﬂwgmmuqaanau@waﬁaﬂfyédethbkbbabhg@e,W&smﬁ 1Wst,g-acet one

0871 % o Sl el s ek el o
et hyl 5n@ﬁwyaeuhawpiégantylHSu@H@ﬁmdtuox&eDHnuuqnanahbndnenb pr opi onat e,

met hyl pgﬁ&gagyne d§%@&%?MHf?Q&Hh%%|Qﬁiﬁ%&@?ﬁe} SQE?BEQH§&§ ”Ethy'

4- cyclopenf@l oxy gurnazo I ona

met hyl 42&%§Nﬂ“@&ﬂﬁﬂ#ﬂ@ﬂnﬂ?hyaﬁQﬁquﬁpﬁ azelnredpwaéonnnvﬂeca pﬁoplonate

I.naz the c rrespondlng
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monohydroiodide, 4-cyclopentyl-5,6- dlhydroxy-2(lH)qu1na- N\
zolinone-l-propionic acid monohydroiodide and 4-cyclo- - |
hexylmethyl-5,6-dihydroxy-2(1H)quinazolinone~l~propionic
acid monohydrciodidé'are”ébtained. “The ester startihg

.15 materials are prepared according to the method outlined in.
Example G. | |

_Example 18

o 6,7- D1hydroxy—4-methyl-2(1H)qu1nazol1none-1-proplon1c acid
20 Monohydrate

A suSpension of methyl 6,7-dimethoxy¥4-methy1¥2(lH}quina-
-zolinone—l-propionate (1.53 g, 5 mM), acetic acid (20
ml) and 48%'aqueous HBr (15 ml) is refluxed for 120 hours
25 under nitrogen. The solvent is removed in vacuo to yield
a greenish hydrobromide salt (yield 1.5 g, 88.2%); mp 292- -
295°C. A solution of the salt in methanol (5 ml) is - | _
treated with saturated aqueous NaHCO; until the pH is T
neutral. The precipitated free base is colleéted.by - '
30 filtration and washed with acetone to obtain the product
(yield 1.0 g, 76.9%) as a pale green solid, mp 308%310°C{

‘§TFA
™S

35 (m, 2H, 2'-H), 3.13 (m, SH, 1'-H, 4-CHj) M* 264.

NMR: 7.80 (s, 1H, 5-H), 7.46 (s, lH, 8-H), 4.66-5.08



'zolinone-1-propionic acid nonohydr oi odi de and 4-cycl o-
_hpxylnethyl-5,6-dihydroxy-Z(IfuninazoIinone-l-proprnic acid
‘monohydr oi odi de are obtained.”  The ester starting 15° materials are
prepared according to the nmethod outlined in Exanple G Exanple 18
.6}¥Atihydroxy-4-nethyl-2(IFuninazolinone1§apropionic acid 20 Monohydr at e
A suspensi on of nethyl 6, 7-di met hoxy- 4- net hyl - 2(1 H) qui na- ' .

zol i none-| -propjpnate (1.53 g .5 aceti¢c acid’ (20, mn. d 48% eous
HBr (15 m) i's TBe| yak °'r‘8r°g‘§6r_hg{\i$§tt§“£eﬁn ’?‘gﬁi?’?dogr%’;{?y%g%’%"‘s% it s
‘renoved i n vacuguibagpdlidonesgrenadspasged oby obheleprageny yinvehtlidh (san be
88.2% ; np 292- o] [ th | bad tﬁgqﬁq : 1S % ed
W th saturated gggégﬁgd@frf%n?ﬂ Q{Iﬁegsﬁs?sﬁﬁi’éﬁ?ﬁl. . eéér?cairpdléraltge
free base is col¥e&pbathyused m?P?Tr%fighaéhﬂxﬁhéﬁkﬁPQH&qﬁ e (RFSSDHt ai n
.Ehe frogugg sgyiphﬁe&sﬁﬁ)eoﬂﬁz%%oaatl:ﬂ -agéﬂpgéﬁeg%sgi%?gsmé?&ﬁm e NNE!)
err . 8 S, o- , S, - H), - 5. 5 m 2H, 2'-
3.13 (m 5H, 1-§§ffﬁif%rwfgert%§$ des?ibbgah%§%3Y1bus ot her substituted
. lono- and di hydroxy-2(1-H)- qui nazol i nones -enconpassed by the present

i nvention can b@hQrBE?@isgli.g?{}(‘aQé‘tg%f,_E CofDONE KB40 UR, 1ivd 2 b WAY | at e-

1y substituted nono- or dr ox%; qur nazol 1 none_ pre-_5 pared .accordi ng
o the exanpl es98EEFRINAY - BREOTAINGUECSFRF PRENAR % | G LIRRITr iToddt el ow. .
The biologioal sehheéviylef Phernowsd MowaRzoyi NDNEeKlYeH). An investiga-
: g*/ ' tion of the structural requiremen;s for dopamine-like

' renalfvasodilation:.phenethYIamines.andyapomo:phine{_g;

nonohydr oi odi de; -4-cyclopentyl -5, 6-di hydroxy-2(I H) qui na- <2§§D

Pharmacol. Exp. Ther. 163.

- 185 Adult mongrel dogs are anesthetized and_surgicaily_pre-
pared for electromagnetic'measurements of renal artery_-:
blood flow. A carotid artery is cannulated for méasuring :
artefial blood'preSSufe“and1drugsiare.adﬁiniStéréd-intra—
venously.  Heart rate-ismenitored,by a_cafdiotachqmeter.'
'.20 -Renal véscular resistance.is.éalculated_as-thé_ratio of
_ mean artetial blood pressure/renal artery blood flow.
_ Dopamine.is infused  intravenously at 3 ug/kg/min for.tgn
: ninutes (1 ml/min) .to determine responsiveness of each dog
;Fv~/ : to renal dopamine receptor stimulation. Cumulative dose- |
25 response data are obtained by infusing the test drug at
;~ progressively increasing (usually three fold) infusion |
. rates, each dose being infused five minutes. The maximun
L percent increase from pre-drug control in renal'artery,
. blood flow (or decrease in renal vascular resisﬁance) is
30 quantitated for each infusion dose. ' '



' afterial blood pressure and drugs

- cal cul ated as the raPEe ragh

~deternined according to the method of. Goldberg, L.1., 10 Sonneville, P.

F ﬂﬁ— Nay, J. L. (1968). An investiga- tion of the structural ,

- requijenments for dopam ne-like renal vasodilation; phenethylam nes and

apo hi ne, J. Pharmacol. Exp. Ther. 163. 15 Adul t nongrel dogs are -

anest heti zed and surgically pre- pared for electronagnetlc nmeasur enent s of

;" renal artery blood flow. A carotlg artery is cannul ated for neasuring

. $e administered intra- venously. Heart

rate is nonitored by a. cardlotachoneter 20 _ Renal vascul ar resistance is
bOm @ - g pritewpatsire/renal artery bl ood

fl-ow. Dopam ne is |nfused |ntravenously at 3 pg/kg/n1n for ten:-mnutes (1

m7/mn) . to_de ermne responsiveness of each dog to renal dopanmine receptor

st.i mul at | ati ve dose- 25 response data are obtained by infusing

t he test3dhé%%ﬁ&tﬁmxmpﬁsnyyﬁsqcvmnaeas|ng (usually three fold) infusion

ratﬁ$ each dose belng.i.nfused five mnutes, The Maxi-mum per cent increase

frompre-drug control in renal artery blood flow (or decrease in renal

~ vascul arPhesgenenté)eqdls 39 bubbledi atit aduederakehrate uintm aode. - 20-

ELeparatﬁ@gkOEléiﬁw%P?Eﬁbﬁﬁ '@J§o£ﬁ@ﬂ@ﬁebf2§,ﬂ-élﬁgiﬁﬁ% éﬁﬁz?%ésEcyanate 5

- osgene eq) i's bu ed a at e as

-';contalnlﬁ% qugru}?ohe%?e%e %.hﬁ?ﬁsﬁ ani V%ef%ﬂsﬁqlﬁ c?éf%in?éﬁ?‘(Z

- liters). 1c€hﬂaiha£dr|£5Cmbhwdesnamm then the solution is refluxed

| 10 for 1 3/4 hours while excess phosgene is added. The reac- - .
tion mixture is then refluxed overnight and the solvent - ' '--\_J

removed under vacuum. -Acetone is added and the solvent is
again removed under vacuum-leaving.a:dark-bfcwn'bilyA:eSi-

: due which is distilled at 132-134°C/0.6-mm. Yield:: 22.5 g.
15 L o L _ - : _ . S o
ExamEle-B . : : _
N—(3,4-Dimethoxyphényl)-N'-prbpionylurea

P

A-mixture of 3,46&imethoxyphenylisocyanate (26.0 g,
20 145 mM) and propionamide (10.61 g, 145 mM) is heated at
© 160-165°C for 1 1/2 hours. A homogenebuS-pale yellow
‘solution forms which after 15 minutes solidifies. The

s

heating is discontinued and the flask is allowed to'cool

slowly. Thé-mixture is triturated with acetone and this
25 resulting white solid is filtered and dried. Yield:

32.45 g, mp 193-197°C. " - |

Example C
6,7—Dimethogy-4¥ethyl-2(lH)quinazolinone

30 _
A suspension of N-(3,4-dimethoxyphenyl)-N'-propionylurea
{32.45 g, 128 mM) in polyphosphoric acid (375.12 g,
1109 mM) is heated at 130-135°C under nitrogen with
vigorous stirring for 3.5 hours. The mixture is then

35 poured onto 500 g ice-~H,0 and stirred. The solution is
brought to pH 5.5 with concentrated NH,OH and allowed to
stand at room temperature overnight.. A brown precipitate



hours whil e excess phosgene is added. The reac- tion mxture is then
refluxed overnight and the solvent renoved under vacuum Acetone is added™
dnd “the solvent is again renoved under vacuum | eavi ng a dark brown oily
resi- due which is distilled at 132-134C/0.6 nm Yield: 22.5 ¢g. 15

‘Exaipf €<B N- (3, 4- Di met hoxyphenyl ) - N - profgilenyl urea A nixture of _

- 3, 4- di met hoxyphenyl i socyanate (26.0 g, 20 145 mM) and propi onam de (10.61
g; 145 s heahidl alpdPOdQiididPlach H 2 Wikerdd 'L%’&?%‘%Q‘Z%“%op?iild
yel'low solution forns which after I5 mnutes so it es. The heating 15

‘di scontinued an4he& sk it 1S + o RS Lildwmate ishextivacted wsth

:Ei rit grat $d Yvidt '4 fo'y:=" GQBIbltngli)S, Xhe drefd Iitd Créitﬁ/h*éictte i%0ldrd elgs (Mglsbgned and
dri ed. i eld: : ' -lerr aml e . .

6, 7- Di et hoxy-fﬁ% A e?zs(?r%edﬁ] rf[aei‘}ﬂ"!er?gx JRRO FopSIYEoR pn solid. The

N- (3, 4- di mét hoggptishyls -t ipumtieshwitkhe ace3>ms apd 48 teidedi to give a

‘pol yphosphori c j (2 o8 ghl09 iy t ;130 [.e n :
nitrogen with vtia:go%(;{jl?%t(l%rzrgi%n g])f or A?@é‘"l?g&??% %ﬁrﬁlétﬁu}é in'@'ttege%ﬁéS

‘poured ont o 5068 [fqx |2ddiF ignal qyrifficatdonyt MoR+i #68rd@8Af-to pH 5.5
W th concentrate¥d esr], and al] o to_stand at .roo nper gt.ur e o
-overni ght.10 A bfmnm%'ljl@p?lpﬁ't ;ﬁg Vge'%-)_Zl] ';zgr ﬂbs' ;‘Fﬁe@r’bsu_l' ﬁlﬁé d8ri dHrs®
filtered and dijeedy IRwielgd17 (s, 3m, 6 or 7-0cH;), 3.50 (q, 25, .

| J=8.0H,, CH,CH;), 1.70 (t, 3H, J=8.0Hz, CH,CH;).

'i ce bath for 15.m nutes and then the solution is refluxed 10 for 1 3/4@-

A

: Tabulated below are selected examples of 2(lH)quinazoli-
15 'nones' prepared by the route des_cri_.bed above. o

) .



" addi ti onal

;b8

'r“&#

7.40 g of a white solid. This filtrate is extrécted_mﬁth [err] (5x .250

.m )+~ he organic extract is dried [err] and the solvent renoved in vacuo to
laj tan solid. The 5 solid is triturated with acetone and filtered to
i ~tan solid (4.98 g). A sanple is slurried in water and redried for

purification, mp. 263-[err] 10 [err] 7.50 (s, IH 5-H), 7.23
IH, 8-H), 4.30 (s, 3H, 6 or 7= 4.17 (s, 3H, 6 or 7-0OCH3), 3.50 ( ™ °
g, 2H, J=8.0Hz, [err]), 1.70 (t, 3 J=8.0Hz, [err]). Tabul ated bel ow are- -
selected exanples of 2(IFDqU|nazoI|- 15 nones . preggre by the route = .
“descri bed aboveRzZ [err] =~ -22- RoM-P./°C %Yield H
247- 248 C,07. 5 CH3" 269’271 . 65.0 5 :
cF3 - - BO 280-282 24778487 opyi 67-5 208-210 -
'53.8 isopropyl CHg 238-240 269- 27186 0 n- pentyl - - 152-154
21. 910 _ CF%err] ' 2801982202 46.314.4 [err]
120- 3123 - 0. [err] 184- 186 78.2 [err]
130- 132 pogpylis [%P$T21° 3.966-167 . 37. 4
[err] - isopropyb2-264 238+940 [err] [esra o | -
253:255 n43e§ty1  152-154 - 21.9 -
' ,/CHs o N e o S o
10 -CHZ-CH - 199=202 o l4.4 o S T
\‘cas : b S | |
n-hexyl 120-123 8.0 )
- n-heptyl 184-186 78.2 A
| n-octyl 1 130-132 24.4 |
15 n-decyl - 166-167 37.4
- ~cn,<( ] 262-264 79.0
CH z‘CH 2
S - 253=255 12.6
20 CH,~-CH, o -
| | ° 196-197 - 37.0
2
25
'EZ:]\Cﬂz- 298-302 16.6 \,fd
Examgle D . _ ' - .
30 3,4-Dimethoxy-6-nitroacetophenone | | -

3 ,4-Dimethoxyacetophenone (1.8 éq)'is added during 0.5
hout to nitric acid (18 eq), at 0°. After a further 1
hour at 20°C., the dark brown solution is poured onto ice

35 water. The crude product is collected by filtration.
Recrystallization from ethyl alcohol affords the purified
product, mp = 124-126°C; SSnSi3 2.50 (s, 3H, CHj), 4.00

40 (s, 6H, OCH;'s), 6.80, 7.59 (2s, 1lH ea., C,H, CgH).



Tom, L, Wen

Terr] 20 . [err] [err] 196- 197
'37.0 25°298-302 16. 6 Exanple D 30

K
3. 4< 0 met hoxy- 6- ni troacet ophenone 3, 4- Di met hoxyacet ophenone (1.8 eq) iséé%ga/
added during 0.5 hour to nitric acid (18 eq), at 0. After a further 1 hot
at--20C., the dark brown solution is poured onto ice 35 water. The crude
‘preduct~is collected by filtration. Recr®3tallization fromethyl alcohol
affords the purified product, np = 124-126C; [err] 3 2.50 (s, 3H, CH3),

4.00°40 (s,
-E 6- Am no- 3, 4-T
3, 4-di et hoxy-%

6.80, 7.59 (2s, 1H ea., [err])

of 1 equival ent of
#hanol is treated with Pd/C

-23- Exanple

(10% and the'nixturei{é ﬁydfogeﬁa£ea ét 45 psi for 24 hours. The resi-

due after filtgaLi NGe r lyeng gl
;arcohol to ;ff%r%iggF?fggdfg?%§%g€ieﬁg éEE%'4§%§é¥€$r ¥ ¢
3H, [err])$ 3.BEencBe insmethppal ieCE¢atedowitly BE/¢ 2610

!

N w et hyl
Erqddiigt 1Y
Hand ther]).

'Eﬁ?rmlfe F 1;5 m§x£&@i§egw§a@@i?eéa4?5-d$t b?maczaq; qp&n?f@ne d\Wesi-
chl or of or mat e eql.is ed cautiou with stir- ring to |
’6-anino-3,4-dié%?h%i§5€e?b€ﬁ€ﬂ%h%"(5@% gﬁToﬁflr%%n??%%%@?di%r%fysﬁﬁk?dark

brown reacti onl irgeed ufeomseshylralicohol to afford purified product, mp =

,CDC1
T™MS

e 10 98-100°C; sSDSH3 2.50 (s, 3H, CH;), 3.80-3.85 (2s, 3H eal,

OCH;); 6.05, 7.05 (2s, 1H ea., C,H, CgH).

.Examgle F

15 '2;(N-Carbethoxyamino)&4,Shdimethoxyacetophenone-'-'

..Ethyl-chlorofdrmate (1 eq) is added cautiously with stir- :

: :ing.to.6—amino;3,4-dimethoxyacetophenohe (0.3'eq)'at'toom .

temperature. . The. dark brown'reaction-mixture-is-stirred :
-20;' at room temperature for 1/2 hour. - Aqueous sodium hydrox-
' ide is added and the reaction mixture stirred at room

temperature for an additional hour. The reaction mixture.

is extracted with chloroform. _RemoVal of chloroform gives

25

-g\;; product, mp CDCls 3 .10-

97-99°C;.5TMS

an oily residue. Recrystallization from ether affords the

1.50 (t, 3H, CHj3), 2.60

, (s, 3H, CH), 3.85 and 3.95 (2s, 3H ea., OCH;'s), 4.0-4.4
- (q, 2H, CH,), 7.15 and 8.20 (2s, lH ea., C,H, CgH).

: 30
e _ ) - Example G

General Preparation of methyl 2(lH)gpinazolinone-1-

propionates

N

" CH,0 :
3 : &HZCHZCOOCH3



o
N

20__ at roomtenperature for 1/2 hour. Aqueous sodium hydrox-.ide is added
e reaction mxture stirred at roomtenperature for an additi,onal
h‘7 .} The reaction mxture is extracted with chloroform °~Renoval of
-« chNQroform gives an oily residue. Recrystallization fromether affords the
25 . .product, p = 97-[err] 1.10-1.50 (t, 3H[err]), 2.60 (s, 3H [err]),
385 and 3.95 (2s, 3H ea., [err])=24=0-4.4 (q, 2H, CH2), 7.15 and 8.20 (25
1H ea., [err]). 30 Exanple G General Preparation of nethyl

gt(Jlbls_i% ??L%?ds%%ﬁw nal%l 1none ﬁté‘fridm %u’a%zéaﬁ%?urg@;f met hanol

(75 nol )plagedrigt & Mixvre9t %’%hﬂﬂdac T8 ALY 1 BnIRYOEP excess Triton B
- (40% ”Et(hl.ad‘@'rﬂl)aﬁdné'hﬁrlmé@w&té (B39 uxed and hesdddd imeiton dor 4-16

h | led and, afte f_the sol vent,
the ost cdtfs Tethamily e rihsatbhr uihyi o 1R gt MhbaatEuing o
- corrrs)undsomre-lﬂadmdl;s.t hertaé)os@hgemn als 1then mamleeﬂjrmd [&fFedr -

- MP/ICH 8 5-157 15
V! bt eqd
CF3 evaporation of thg, S;L‘%%ﬁ '}ﬁ e ester is o tal 2- 134 pr opy|
1 120- 122 chromatography on - 5111ca gel.

The following_compdunds are made3by_the'above gené:alj'
10 procedure: '

"

R, M.P/°C
H 186-188
- CH;, 155-157
15 CF, 140-143
| ethyl - '132-134
. propyl 120-122
-isopropyl 112-114
_ n-pentyl o oil
20  n-hexyl 122-124
' - h-heptyl. 107-110
n-octyl . 100-104
n-decyl oil
. CHz- Hz )
.25 | I 140-142
CH2‘ B-
CH,-CH
l,z I : 103-105
30 - \/
CH, |
CHZ-CHZ - .
~ CH-CH,-  92-95
z'CH /
35

When in the above-procedure.G—methoxy-4-methyl-2(lﬁ)quina-
zolinone, 4-methyl-7-methoxy-2(lH)quinazolinone, 6-
methoxy-Z(1H)quinazolinone,-7-methoxy-2(lH)quinazolinone,
6-methoxy-4-trifluoromethyl-2(1H)quinazolinone and



i sopropyl 3 112-114 n-pentyl oi |l 20 _ =

n- hexyl ' 122-124 n- heptyl 107- 110 n-octyl zsgi
'180=104 n- decyl : ~oil [err] 25 _ _
140- 142 [err] 103-105 35 - [err] When in the

above. procedure 6- met hoxy- 4- met hyl - 2(1 H) qui na- zolinone, _
4fﬁ9thyl 7- met hoxy- 2(1 H) qui nazol i none, 6-25%t hoxy-2(| H)qui nazol i none,
7- nethoxy 2(| H) qui nazol i none, - : :

6z met hoxy- 4-t riflqnr H};@JWJt&( ng L -@( %)%naqu%%oda

-7- met hoxy- 4- tr|fluoronethyl |none a e starting
‘mat erial s, -t he YWYVEH AR nfgj‘el S TATIHINGh A tRy i ksot éirl’@ Mr&ﬁmn@@g 3-

‘Wen in the ab @omrariar el B, do tli vy e oradingt.hoxy-4- ~ o
-met hyl - 2(1 H) qui nazol i none, 5, 6-di met hoxy-4-nethyl -2(1H)- qU|nazoI|none

5, 6- dlnethoxy 4-trifluoromet hyl -2(l H)-quin- azolinone are enpl oyed as the
‘substituted quﬂﬂ@é’bllmcﬁi@ taepveo Ipresyeshutien B n-@mam-cs +Beidd methexy-a~e o

.obtained. 10 BExugdA - - _
6, 7- Di met hoxy- 4- net %%k X %ﬁﬂiﬁgﬁ)qﬁﬂﬁﬁaﬁ $ f SAa- 4smefhxllfé}ﬁéne 15
A’ sol ution of EYARAZAAINGNE L -ﬁnﬁﬂﬁﬁmeﬁhﬁﬂ&ﬂﬁﬂﬁﬁ&iﬂqqm&mst@y@-gﬂlHd-QUIH-
chIoroforn1(10&deLndﬁ§f&ﬁuﬂeﬂbma§éd)aéﬂﬂhe substituted quznazollnone

L - the -corresponding l-proplonlc acid esters are. obtalned
o 10 | :
o Lo . Example H
":ffj 647 D1methoxy-4—methy1 2(1H)qu1nazollnone-l (2-methane-
~ sulfonyl)ethane

‘15 - A solution of-6f7-dimethoxy-4-methyl-2(lH)qﬁinazolinone_
(10 g) in chloroform (100 ml), methanol (100 ml) and
.methylvinyl sulfone (40 eq) is treated with Triton B
-(benzyltrimethylammonium hydroxide, 40% in méthanol,

1.1 eq) and the solutlon refluxed,-w1th stlrrlng, for 24

20 . hours.  The solutlon is. then cooled  to. room temperature"

~ and the solvent removed: by concentratlon in vacuo. The
. residue ls_chromatographed_on\slllca gel to afford puri-

_ | fied 6,7-dimethoxy-4-methyl-2(lH)quinazolinone-1-(2-

N : methénesulfonyl) ethane.

ﬂ 25 |

. ' Example I

| 6,7~ Dlmethoxy-4-methyl 2(lH)qu1nazollnone—l-(2 benzoyl)

‘ethane '

30 A solution of 6,7-dimethoxy~6-methyl- -2(1H)quinazolinone
(10 g) in chloroform (100 ml), methanol (100 ml) and
phenylvinyl ketone (40 eq) is treated ,with Triton B (40%
in methanol, 1.1 eq) and the solution refluxed with stir-
ring for 24 hours. After cooling_to room temperature, the

35 solvent is removed in vacuo and the residue chromato-
graphed on silica gel. Purified 6,7-dimethoxy-4-methyl-
-2(1H)quinazolinone-1-(2-benzoyl) ethane is obtained.



met hyl vinyl sulfone (40 eq) is treated with Triton B .
. (benzyl trimethyl anmoni um hydroxi de, 40%in nethanol, 1.1 eq) and the

n refluxed, with stirring, for 24 20. hours. The solution is then
to roomtenperature and the solvent renoved by concentration in '
‘The residue is chromat ographed on silica gel to afford puri- fied

“B*? dinethoxy 4- et hyl - 2(IH)qU|nangLnone | - (2- met hanesul fonyl) ethane. 25;&

f’

Exanple | 6, 7-Di met hoxy-4-nmethyl -2(1'H quinazolinone-I-(2-benzoyl) ethane
A sqlutiqn of 6,7-di methoxy-6-nethyl-2(1H)quinazolinone (10 g) in .-
chlorofoﬁﬁﬁgié '), ‘methanol (100 m) and phenyl vinyl ketone (40 eq) i

. .treated \&',Uh-D’Enﬂdume&-@A—ﬁ%ﬂhylaﬂ(liMdmnhzblem)ormq-d.-t[he(sol-ut ion refl uxed
“With sti SAFTERX %a%%]hours "After cooling to roomtenperature, the 35
sol vent. %gﬂﬂ;%%n;¥117-vacuo and the residue chromato- graphed on silica

gel . Purified 6,7-di met hoxy-4-methyl- 2(|H)quinazolinone-I-(2-benzoyl)

ethage i3 @blaities of S-Q&dﬂﬁéﬁﬂwﬁ§-l-meth 2(lH)qu1nazol1no

-6, 7- Di net hoxy- 4-.met gui,nazol.i.none- p thane] 5 A
solutlon(g$ 8734 ﬁ@ﬁﬁﬁf&%gkhggﬁa WQOIHfEﬁ &I%&Qﬁe¥%1@¥ n chl or of orm

(100 m ) vmqtllpqrmldlmoa 251 em)d iz tweatledy Withn@rizoned) (|49%t da@ated with *

ution IS coo

Jriton Bl mahangly, bk Sl RNAe1h SUALAR WAL HLG Strring

for- 2 ours

for- 24 hours. The resultlng solution is cooled to room L -

10 - temperature and the solvent removed by concentration ' '
in vacuo. The residue is chromatographed on silica gel to ey
give purified 6, 7-d1methoxy-4-methyl Z(IH)qulnazollnone—l—

o [2- (2'-pyr1dyl)ethane]

15  When in the above procedure 4-v1nylpyr1d1ne is - employed in
place of 2-v1nylpyr1d1ne the correspondlng 4'-pyr1dyl
derivative is: obtalned :

.. Example K
- 20 . 6,7-Dimethoxy-4-methyl-2(lH)quinazolinone-lfggOpionaldehyde

A solution of 6,7-dimethoxy-4-methyl-2(lH)quinazolinone

(10 'g) in methanol (100 ml), chloroform (100 ml) and acro- .

lein (40 eq) is treated with Triton B (40% in methanol, Q,f,
25 ~ 1.1 eq). The resulting mixture is concentrated in vacuo

and the residue is chromatogfaphed on silica gel to afford s
purified 6, 7-d1methoxy-4-methyl -2 {lH)guinazolinone-1-
proplonaldehyde. _ o . _ .

30 Example L _ _
6 ,7-Dimethoxy-4-methyl-2(1lH)guinazolinone-l-propionitrile

A solution of 6,7—dimethoxy-4-methyl-2(1H)quinezolinone
(10 g) in chloroform (100 ml), methanol (100 ml) and

- 35 acrylonitrile (excess) is treated with Triton B (40% in .
methanol, x's). -The solution is refluxed with stirring
for 24 hours. The resulting solution is cooled to room



:10 tenperature and the sol vent renoved by concentration in vacuo. The
‘residue i s chromat ographed on silica gel to give -purified

BF- di met hoxy- 4- net hyl - 2(1 H) qui nazol i none-1- [2-(2' -pyridyl)ethane]. ,5;“
Mhensin the above procedure 4-vinylpyridine is enployed in place of ,>]7
2- V|ﬂylpyr|d|ne the corresponding 4'-pyridyl derivative is obtained.
Exenpl e K 20 6, 7- Di met hoxy- 4- net hyl - 2(1QQQU|nazoI|none I-proplonaldehyde
A solution of 6,7- dlnethoxy 4- et hyl - 2(1 H) qui nazol i none (10 g) in nethanol

i(1oo‘q1) chl orof orm (100 and is treated with Triton

e
‘B (40%in net hahBfPesgturg . T yhe ?ﬂngQEUFflﬁﬁmﬂ?é@upﬁ PYaRFREMHR at ed in
‘vacuo and the rgsi daeubs cﬂhennésglaphgdreszduélta ceromatadtapitedusnfi ed

6, 7- di et hoxy- 4; |

L6 7 Bene?ﬁzxysiﬂ@%‘h F15 ) Hg*“'é‘aéﬂ* 1RERE. 57 7Ra SR BRSPS en g BEFCT
‘6, 7- di net hoxy- 49ﬁéﬂﬁy¢ 20PRETY Tﬁﬁ?ﬁl@hbhﬁl%se g) in chloroform (100 m), :
~methanol (1§90 m) and 35 acrylonitrile (excess) is-treated with Triton B

(40% i n nethanol,-x'f ._The solution is refluxed with stirring for 24
-hours. The resus ution is cooled to room = -27- tenperature and the
Solvent is renoMethdl €yapdimeéthoxyAdvmetbylTRELEpsuina Bol {shekl- |15~
chromat ogr.aphe RQn 15' o88Lh Qe 81 Ve puritfired 6, 7-di methoxy-4-nethyl-2(1H)
gui nazol i none- I- e—o- o R
_ 10 A solution'of.6,7-diméthoxy-4#methy142(lH}quinaiolinéné'
[ (10 g) in chloroform (100 ml), methanol (100 ml) and
- methyl a~phenylacrylate (excess) is treated with

Triton B (40% in methanol, 1.1 eq) and the resulting

solution refluxed with stirring for 24 hours. After
15 . cooling to room temperature, the solvent is :em0ved..=-

in vacuo and the residue purified'by chrdmatography'on'

silica gel to give purlfled methyl 6, 7-dlmethoxy-4-nethy1-

2(1H)qu1nazollnone—1 (l-phenyl)proplonate.- :

20 - ‘When in the above proceddre-methyl-(2,4-difluorophenyl).

- acrylate, methyl'(4-chlorophenyl)acrylate.and'methylt(4-
*methoxyéhenyl-acrylate are employed in plaée-of-methyl3
a-phenylacrylate, the corresponding quinazolinones methyl

é\iv) _ 6,7-dimethoxy—4emethy1-2(1H)quinazolinone-1—[15(2,46

25  difluorophenyl)propionate]; methyl 6,7-dimethoxy-4-methyl-"

.o  2(1H)quinazolinone-l-{l-(4-chlorophenyl) propionate]; and

o methyl 6,7-dimethoxy-4-methyl-2(1lH)quinazolinone~l-[1-(4-

;=:_. methoxyphenyl) propionéte]'are obtained.

30 Example N |
Methyl 6,7-dimethoxy-4—methyl-2(lH)quinazolinqne-l-(z-
phenyl propionate) - - .

A solution of 6;7-dimethoxy—4—methyl-2(lH)quinaéolinone

35 (10 g) in chloroform (100 ml), methanol (100 ml), and -
methyl cinnamate (excess) is treated with Triton B (50% in
methanol, 1.1 eq) and the resulting .solution refluxed with



4

' EXaane M Met hyl 6,7-dinethoxy-4-nethy|-2(|quuinazolinone | - (l.- phenyl)

propi onate 10 A sol ution of 6, 7-di nethoxy-4-nethyl - 2(IFDqU|nazoI|none (10

“g) in chloroform (100 m), nethanol (100 m) and nethyl

. [err ynenyl acryl ate (excess) is treated with Triton B (40@6|n met hanol ,
1.1 and the resulting solution refluxed with stirring for 24 hours.
S Afte cooling to roomtenperalge, the solvent is renoved in vacuo andss

~_ the residue purified by chronatography on silica gel to give purified

met hyl 6, 7-.di nmet ho ui.nazol i none-| - henyl ).pr opi onat e.
20 yV\heﬁnﬁrt"l‘?@ a% vé g&‘& é&re%@%ﬂ OB &% 1598 p P% )égryloat'e

met hyl (4achbomophenpbpa¢hplsb&vam¢ mmﬂhyhe(4esuﬁmb01$pbanﬁfledrpyate are

| oyed La.pl | | ; di -
G navol ChEchateRr el eiidcal I 13 13 ke, CRurTEREA0 D,
25 di f meshaBhEnyridmeshexsrdrm y12 (éﬁﬁwlm@m }yiOAlerrérWI--

2(1Hpqui phealilngepliohlates- Gl abealiead.) propionate]; and nethyl
6, 7- di met hoxy- 4- et hyl - 2( 1H) qui nazol i none-1 - [ - (4- nethoxyphenyl)
propi onate] ‘are obtai ned. 30 Exanpl e N -Met hyl

6, 7- d|nemhenyln-mhehpbcﬂelmkque@mzelmmmmqalzgz-dpﬁampkopﬁopamaabe) A *

sol utionpat %0 g U}%Xn%aﬁ%?: 0(?"%( 'n@t%#&”%%ﬂﬁ

chl orof orm met hano

t;mgcii%n 612 dleln

nnamnat e excess)

. treated ®m OYPﬁtéﬁ Dlese%anm@ﬁhﬁdnﬁlnnﬁmﬁt@q)tﬁﬁchKEGﬁ@§aﬁﬂﬂﬁg solutlon'.‘

rethXEdqwltholln%&es methyl 6,7-dimethoxy-4-methyl-2(lH)quinazo- -
- linone-1-[2-(2,4-difluorophenyl)propionate]; methyl 6,7~ B ?"J-
d1nethoxy-4-methyl-2-(lH)qulnazolznone—l—[2—(4-¢hloro—_
.phenyl):propionate] aﬁd.methyl 6}7-dimethoxy44-methy14~_
2(lH)quinazoiinone;l-[z-(4—methoxyphehyl)propionateI are

15  obtained. -

-~ Example O .
':_6 7=-Dimethoxy=~4- (2-norbornylmethyl)-2(lH)qu1nazcllnone

~20- - A solution-of-norbornyl-zfacetic acid (25.0 g, O,ls,m)zin
" benzene (50 ml) is treated with thionyl chloride (75 ml)
and the mixture refluxed with stirring for 12 hours. The
volatiles are removed on a rotary evaporator at about
50°C. The resulting acid chloride is dissolved in o Q,f’
.25 . tetrahydrofuran (150 ml) and then aqueous concentrated
| ammonia (200 ml) ié'slowly introduced with stirring. A 3
precipitate forms during the subsegquent 30 minute aging
period. 1t is isolated by filtration and washed well with A
cold water. After drying, 15.3 g (62.5%),'mp = 144-6°C,
30 of norbornyl-~2-acetamide are obtained.

A mixture of 3,4~dimethoxyphenylisocyanate (8.95 g,
0.05 m) and norbornyl-2-acetamide (6.12 g, 0.04 m) is
fused under nitrogen at 130-140°C with stirring for one
.35 hour.  After cooling, acetone (100 ml) is introduced and
the mixture broken~up manually. After one hour aging at
" room temperature, the precipitate is isolated and dried -

B e s —



stirring for 24-.-hours. ~ The solution is concentrated in vacuo to renove the
sol vent "and the residue is purified by chromatography on silica gel. In
this manner, purifiéd methy] . (E?ﬁi/
6. 7- d1nethoxy 4- et hyl - 2(1 H) qui nazol i none- | - ( 2- 5 phenyl proplonate) i S\
obt ai.ned. Wien in the above procedure nethyl 2,4-difluoroci nnamate, methyl
4¢h] oroci nnamat e and net hyl  4- nethoxyC|annate are enpl oyed in place of.

met hyl..ci nnamate, the. correspondi ng 10 gui nazol i nones net hyl

P et hoy 43 Reh B2 KR OREG, or rne. agaugt (3,09, 0.027 m) in
‘di met hoxy- 4- netp9lyghgsppqnlna§oidnszOIg[21$4heat®doat[ﬂﬁﬁﬁdQOTn(ﬂnnanate]
and net hyl 6, 7- ghgﬁfhﬁ?Mré W?Eﬂyét13§f?%rd after IEOIIn%S the Jreaction

?IFDqU|nazoI|none- met h osg eny lonate] are talne
‘Exanpl e 0 6, 7- DPAXEHERY19- gven %@rﬂ?lhﬁ?h£1§ 0%(9 ﬁ%&kﬁ#qﬂnﬂgkﬂ)' A

-sol ution ofsnormieybazeagﬁéeﬁ geidei{dh. ngbr&a bt Mo | pr-VeZEN@L 0 M) s
treated with thloné g +75 m) gﬁ g%xture refluxed with
‘stitring for 12°RBHFESE Sttfes aPe F%ﬁB PP R vibor at or  at
‘About 50C. The ieelatedg uasue@hWDthdélstlﬂleéowatgk|tEiED mlkﬂanﬂndﬁmﬁhran
(150 m) and they- ¢oeE8E, ?Q@Eﬁgﬁﬁéﬁf €¥§h
ate orns durtng t

,htroduced with stirring. . recl sequent 30

‘m nute aging pengBaz°¥%n?sa?sél5§%d5%§1¢rlt@%ﬁ?%nr%ﬁky afeian \fram

. col'd wateri1o Af¢ss. dtuaml,1§a13egyéﬁ2m5%rysrvarsufb[ﬁtréin?éh, Xfo g,
norbor nyl - 2- acekap1dg g gbtained. A m xture of

_.SKﬂ,dlnethoxyphenyrl %cy nate (8.95 g, 0.05 n) and norbornyl -2-acet am de
(612 g, 0.04 m is fused under nitrogen at. 130-140C with stirring for one
- 35 hour. Aftgﬁaﬁﬁpgipg, acetone (100 n1)'is i ntroduced and the.mxture

;broken up MANUE one hour g
. Methyl e 7-dxmethoxy— —m thyl 2(lH)qu1nazollnone-l-(3'

15 'methyl)proplonate_

Triton: B (26. 0 ml, 40% in methanol). is added as a slow.
 stream with stirring to a ‘solution of 6,7~ dlmethoxy-4-
methyl-2(lH)quinazolinone (20. 0. g, 91 mM) in- methyl
20 crotonate (90.0 g, 900 mM), methanol (80 ml), and
chloroform (126 ml) precooled to 0°C. The reaction is
stirred at reflux for 18 hours. The reaction mixture is
then cooled to room temperature and the suspension is

;&1‘/ ~ isolated by filtration. - The filtrate is concentrated in

- 25 vacuo to give a fluffy solid which is chromatographed on
¥ SilicAR CC-7 (125 g) prepared in l:1 CH,Cl,/ethyl acetate.
g Elution with 5-20% methanol/CH,Cl, affords the product as
. an orange solid (560 mg, 1.9%); mp 55-56°C. '

30 Example Q
Methyl 6,7-dimethoxy-4-methyl- 2(lH)qu1nazollnone-l—

(2'-methyl)propionate

Triton B (26.0 ml, 40% in methanol) is added as a slow
35 stream with stirring to a solution of 6,7-dimethoxy-4-

methyl-2(1H)quinazolinone (20.0 g, 91 mM) in methyl

methacrylate (206 ml), methanol (79 ml), and chloroform



et mae N R T

roomtenperature, the precipitate is isolated and dried -29- in vacuo 

. A solution of the adduct (9.0 g, 0.027 m in polyphosphoric acid (200 g) is

heat eg—at .130-[err] for three hours with stirring. After cooling, the

. . reagti,o0)m xture is quenched on ice (1500 g) and stirred well. 5 Thi s

pal téfe n solution is brought to pH- 8.0 with concentrated amoni a. The
HeshU !

~.and dried to yield 6,7-di met hoxy-4- (2 nor bor nyl net hyl ) - 2- (1 H) - quinazoline

(2,2, 100 497 & oo o] 1921 90 "0 on SEIRRY wepel e vl Lo

g precipitate is isol ated,-3gashed with distilled water (2x50 ni)._\/

7- di et roem- ztemermtq:(el %lWamqrﬁor%\Q then hﬁtedn@tthﬂofﬁr &pironat e

Triton B 662hdd Y. 41@;@ 'éms%tmrm )id Seoridrd ias &h SﬂdéWb%tthe@ﬁaV\ﬂthlé stirring
to a solutlon of 6 dlnatho§% - nethﬁI-ZQﬁgb |na Qllnon 0g, 92 nv

.' |n met hy [FeS@l t1ng, R5esiP

e @ Sﬁd chl or of or m

(1265M) (prsemql ek taiﬂdeﬁ rdo th'léhef:r]ﬁm&taran& ﬂ’tnsr rsadua:uomefﬂsux for 18

.hour S. Ei:r.fac‘%% q‘{le%] ﬁeq,_;h%ilt 0 océl)_,‘%eecht,aoroom)t eNMRelYss a %?Id t he

suspen3|5ﬁ 'S |so In 25'

I'trate 1I's concentr at

' vacuo toig Aried I(mespn.s)ol |ﬁ3wﬁrcehi iand nanrerdgadede dayaGud ¢8R CC- 7 (125 -
©.9).pr epatgﬁ\.QIe' B keldign ldiat heﬂlcapeﬂsat@ar&daﬂdg&ragueah o 2A%iearhaee! /[err]

: aEI(L(r)r{)?Z rpoadrue(élt 16}18 ee}:rﬂy(ir arl:%etastoel.l d éluGtoior;r:g w:thh ~10% e%?my[_te”] 30 ' _.';". .

10 acetate/ethanol-glves an oil. Trituration of this oil- .
with cold ethyl acetate/ether (1:1) deposits white . B ;;f
crystals which are filtered, washed with ether (25 ml),

- and dried in vacuo to afford mefhyl'6;7—dimethoxy—4-}:
methyle(1H)fquinazolinongel—(2'-methyl)propioﬁate,

15 o

Exangle R :
~ Methyl 6 7-d1methoxy-4-norbornylmethyl 2(ln)qu1nazol1none-

l-(2'—methyl)propzonate

20 A solution of 6 7-&imethoxy-4-norbornylmethyl—2(iﬂ)quih-
azollnone (10. g) in chloroform (50 ml), methanol (50 ml)
and methylacrylate (50 ml) is treated with Triton B
(benzyltrimethylammonium hydroxide, 40% in methanol,

20 ml, excess) and the reaction is refluxed with stirring : .;,f’
25 - for 24 hours. After work-up and purification via chroma-
tography, the purified product is obtained. - S -
Example S : o ' o ’

Mgthyl 6,7-dimethoxy-3,4-dihvdro-3,4-dimethyl=-2(1H)
30 quinazolinone-l-propionate

A solution of methyl 6,7bdimethoxyf3;4-dimethyle(lH)quin-
azolinonium-l-propionate bromide (1 eq) in ethanol
(700 ml) is treated with 10 g 10% Pd/C. The mixture is

35 hydroéenated at ~45 psi for 16 hours until uptake ceases.
The solution is filtered free of catalyst and the filtrate
is concentrated in vacuo. .The resulting solid is



‘Met hyl 6, 7- di net-hoxy- 4--net hyl - 2(1 H) qui nazol i none-1- (2'-methyl) propi aﬁe
Triton B (26.0 M, 40%in nethanol) is added as a slow 35 st ream/
;Sirritng to a sol uti‘on of 6,.7- di met hoxy-4- met hyl - 2(IFDqU|nazoI|no .
‘g, 9T MM ‘in methyl nethacrylate (206 m), met hanol’ (79 m), and chl orof orm
_-30 €127.5 m) precooled to OC. The reaction is stirred at room . -
-teﬁperature for 18 hours and then heated33r 50C for 66 hours. .The
suspension is cooled in an .ice bath and the resulting preC|p|tate S :
. Isifl ?t ed by flltru sé%i&ll:i\%bar tféom G&tﬁ“ﬂb 'tg gddedat eoths%sthélat tefand this -

ution is extracfed w e c ri e extract is
dried [err] flpﬁéFédegnEeGBWE bagé@e h°§§c§d é 8V9€°5 &3 F@ﬂtBYf whi ch
is chronatograph&a)qm1SahbdAR066-llppoppanadetn ethyl acetate. El ution
‘With 5-10%ethyl: 10 acetate/ethanol gives an oil. Trituration of this
oil with cold ethyl acetate/ether (l:1) deposits white crystals which are
filtered, ﬁashé&éﬂﬁ&ﬁ_&ther (25 m), and dried in vacuo to afford methyl -
.6,7-dinethoxy-43 i : ihxkopiAOh&nate. .15

= 2(1 qU|nazo I'none- I-(Z

-nethyl)proplonate 20 A sol ution of
-6, 7- di met hoxy- mnaoeanNyﬂenthpE BQWHﬁquMhoazenrmenbylia(gﬁ)qnluhzolu+orn1

(50, e, 5 b beBh g en ot (oot st of ¥ b
0 valents of concentrated n1tr1c ac1d (70%) and concentrated.
Y H,S0, at 0° % 3°C. After one hour at the same temperature
N R the solution is poured onto crushed ice (1000 ml). The
crude product is collected by filtration, digestedgwith'
bo111ng alcohol and the: suspenSLOn is: flltered. Crysta14“
15 . lization from ethyl alcohol affords 6 7-d1methoxy-5-n1tro- B

4-methyl 2(1H)qu1nazollnone. _

' Ele U _ : :
6 7-D1methoxy-5-am1no—4—methyl 2(1H)qu1nazollnone

20 _
A solutlon of 13 equlvalents of FeSO“.7H20 in water
(6 parts) is heated to 95°C. A slurry of 1 equxvalent of
_ 6 7-dlmethoxy-s-nltro-4-methyl 2(lﬁ)qu1nazollnone in water
N (800 ml) at 80°C. is added and the resulting yellow |
.~ . 25 mixture is heated at 98- 100°C. for 15 minutes. Ammonium
| hydrokide (13 eq) is added to the mixture dropw1se over a
15 minute period, maintaining the temperature at 98-100°C.
The resultlng black reactzon mlxture is stlrred at 98-
100°C. for 30 mlnutes, the hot mixture is f1ltered ‘and the
30 insoluble black residue is washed with hot water. The
brownish filtrate is extracted with chloroform. The.
solvent is removed in vacuo to give a dark brown semi-
solid crude product, which is chromatographed on a silica
gei column. Recrystallization of the crude product from
35 - ethyl alcohol affords purified product.
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20 m, excess) and the reaction is refluxed with stirring'25 -for 24
hours. After work-up and purification via chroma- tography the purified

" productgixs obtai ned. Exanple S Met hyl

6, 7-di Xy- 3, 4-di hydro- 3, 4-di net hyl - 2(1 H) 30

qU|naz N one-l-propionate A solution of nethyl ;
4&'7 di thoxy-3,4-dinethyI-Z(IH)qggi; azol i noni um | - propi onate bromde (1 ¥
.'eq) in ethanol (700 m) is treated™wth 10 g 10% Pd/C.  The mixture is 35 '
hydr ogenated at -45 psi- for. 16 hours until upt ake ceases. The solution is

“~filteredExemPl@ Vcatal yst and the filtrate is concentrated in vacuo. The

o m xtuare

'jﬁ6 71@ WEEQ&&&'QQaG‘@Q 4- Qﬁﬁﬁgggfﬁﬂéﬁd¥&nn%%gh‘ N@8Propyl alcohol and

ol l'ected fIt I cohol, and th ion
PO Tt eredtun i e %anﬁﬁ&ﬁ@ea&ﬁﬁgaﬁesgspenf'_?”

.resultl ng soimﬂ\elt:aox -331-&&@2@ 12} (129 ufin@n __ @rejpiend c60- 70%
" 2(1H) qui AE2S ; ate | |

6,7-Di nethoxy 5-nitro-4- nethyl 2(IFDqU|nazoIinone One equivalent of

6,74 reAag Ty B W Tohin IsnGansanied Yo S o 0
.concentr&F@@YPeﬁnP‘déFeGh°*%:4'ﬂﬁﬁhﬁl18ﬁéHH8@#né?°@ﬁ@°§&m9r99#9éﬁ§?ure the -

solution Izaop@;r%dsgnhm)crmsmuo% ((h@@omm)) andTR@eCmiGt@ypeoddct is

6, 7- d|neBM@spgﬁemurﬂrlbunaaﬂqw-uﬁ@hHﬁ¢memayubddsne dExtnprewU1sh

then from methanol affords the product as a yellow solld--" h ;‘f 
yleld 1 2 9 (41. 3%)._ ' B '

' The Starting'materials]for'thOSe compounds wherein the
15 . hydroxyl groups on the aromatic ring are in the 5~, 6- or
7-positions are prepared accordlng to the follow1ng
examples.

. Examgie w
'29 : 2-Hydroxy-3-méthoxybenzaldehyde-z-benzenesulfonate

a slurry of 3-methoxysa11cyla1dehyde (45.6 g, 299 mM) 1n
NaOH (138 ml, 15% aqueous solution) is treated with -
benzenesulfonyl chlorlde (66 g, 373 mM) and the mixture L,f’-
25 vigofously stirred for 1 hoﬁr; The reaction mixture 1s

©

then poured into ice-water: (500 ml) and the resultlng
white solid filtered, washed with cold water, and then _
recrystallized from acetic aCid to afford the product as a -
. white solid; yield 72.2 g (85%); m.p. 119-120°C. |
Ele
2-Hydroxy—3-methoxy—6-n1trobenzaldehyde-2-
'benzenesulfonate

35 2-Hydroxy?3-methokybenzalaehyde-z-benzenesulfonate (50 g,
171 mM) is added to nitric acid (500 ml) at 0°C - 5°C.



20 A solution of 13 equivalents of [err] in water (6 parts) is heated to

[err]. A slurry of | equival ent of
6,7~ di met hoxy- 5- ni tro- 4- met hyl - 2(1 H) qui nazol i none (i.n water (800 m) até%%%?
,'|s added and the resul ting yell ow 25 m xture i stheated at 98-[err]

15 m.nutes.  Amoni um hydroxide (13 eq) is added to the m xture dropw se
‘ovef a=~15 minute period, mai nt ai ni ng t he=Bémperature at 98- [err]. The

resul ting black reaction mixture is stirred at 98- 100C. for 30 minutes,

the hot' ni xt ureThe Gbluedied asdk?be QQve mm&@hdb'ﬂébbacﬁaﬁﬁftﬁéf béuﬂﬁﬁﬂed ;
‘with hot water e 0 rate extracte t h chl orof-orm e
solvent is rennvegglﬁg%ag%gg (i % E; RELFE ﬁ$é“§5f|ﬂ e hidduct ,
~which is chronaiggfapreredn Hasheﬁculgblcobduwateﬁ@cays¢n¢1;zaﬁdcmhéﬁ the
. crude product f h o] p [ p

Exampl bV 6o 7- D e hasa Sk, BEER ?bsﬁé acRantert L S HElora il
nethyl este? |08FY “Fﬁn?ﬁyﬁrg?éts sok} argéeéﬁc%%s3cﬂ {22 r§8) 20np,) 352~
"added to a sol utsencof methyl 6,7-dimethoxy-4-nethyl-2(1H)quinazolinone
-propionate (2.0 g, 6.53 nM) in acetone (300 m) and the mxture is refluxed
for 3 days. Renoval of -the solvent in vacuo and subsequent trituration
“with ether yielBX%aBpdar¥ browni sh 10 solid (2. 4 g). Crystallization from

‘i,;sopropyl al cohplg ﬁ'oi ﬂ-rﬁé@ﬂ& étaﬂi)éréﬁé:% Product as-a yellow -
solid; yield 1.7 g t hose conpounds y

wherein t

‘ A slurry of 2-hydroxy 3-nethoxy-6-n1trobenzaldehyde-z-
1,/ _ o benzenesulfonate (10.12 g, 30 ‘mM) . in methanol. (120 ml) is  _ 
heated to reflux. A solution of KOH (6.g) in water
(24 ml). and- methanol (12 ml) is added and. ‘the two phase
15 mlxture refluxed for 30 minutes. The llght reddish prec1-'”
- pitate which forms is filtered and then dissolved in _ |
boxllng water. (120 ml). Ac1d1f1cat1on of the hot . aquéous
_:-solutzon with 10% agueous HCl to. pH~ 4 g1ves a yellow
: -prec1p1tate (5.0 g).' Recrystalllzatlon from- lsopropyl _
20 - alcohol affords the product as a yellow solld- y1eld 4.5 95 f
(76. 2%), m P. 102 104°C. '

_ __Examgle z_ . . _
Y -2,3-Dimethoxy-6-nitrobenzaldehyde

A slurry of NaH (16.0 g, 50% oily dispersion, 337 mM) in"'
dimgthylformamide (200 ml) was treated dropwise with a
solution.gf-2—hydroxy-Bémethoxy—S-nitrobenzaldehyde .
(49.0 g, 248 mM) in DMF (300 ml) at such a rate that the
30 temperéture did not exceed 35°C. The mixture is aged at
room temperature for 1 hour and then a large excess of
nmethyl iodide (100 ml) is added dropwise. A slight
exothermic reaction occurs. The mixture is then stirred
vigorously for 19 hours at room temperature. After.the
35 = removal of excess methyl iodide, the reaction mixture is
poured into ice-water (1 1l). The crude product, a brown



. v oRAT ket

15 hydr oxyl groups on the aromatic ring are in the 5-, 6- or. 7-positions
..are prepared according to the follow ng exanpl es. Exanple W20
- 2- Hydr gxy- 3- met hoxybenzal dehyde- 2- benzenesul fonate A slurry of
v 3-met salicyl al dehyde (45.6 g, 299 . mM in NaOH (138 m, 15% aqueous
khxsolut Is treated with benzenesul fonyl chloride (66 g, 373 mM and the _
. Nixture 25 vigorously stirred fer4l hour. The reaction nixture is then
, youred into ice-water (500 m) and the resulting white solid filtered, :
. mashed mnt I I, d 4 fronr e acid to afford
“'the produc? as gﬁ&ﬁﬁgeeégg' MEE% gé%EZ%El %} a% %b% err] 30 Exanple
X 2- Hydrcﬁpxssmedﬂowpdafmpmra@@mzmpméhydsobolbéﬁﬂeneéa|tgnaﬁéosa -

2- Hydr oxygn q%ﬂadbe@q@qgsqbfgn@tQSQSQ%gF 171 mM is added
- to nrtrrc acr p%SiO nk% at OC - 33- The solution is kept five
. mnutes Rtp[e en poured |nto ice-water (1.5 L). - The crude )
~ prodgct, a tan SO|Id is filtered, washed with cold water, alcohol, and
“then recey d fronracetic aci d (650 mM) to afford the 5  product as
“a white d 30.3 g (52.6%; . 152- 154C. Exanple Y

}2 kwdroxqu-ﬁﬁnn@ﬁ@xa-ﬁrmnamabﬁmz@&ﬁ&@aﬂgﬁethyleneketal

”A mixture of 2,3-dimethoxyfs-nitrobénzaldehydeZ(lGQOfg; _
- 10 75 mM), ethylene'glycol (64 g, 103 mM), and-g-toluenesul-
fonic acid monohydrate (0.2 g) in benzene (750 ml) is - | ;,f
‘refluxed in . a Dean-Stark apparatus for 48 hours. The '
solution ‘is then poured into’ water (1 1.). The ofgadic
phase is washed with saturated aquecus NaHCOa (2x20 ml),
15 - dried over Nazsou, filtered, and the ‘solvent removed
: in vacuo. The crude product is recrystallized from n-
hexane (2 1.); yield 15.2 g (78.2%); m.p. 74-76°C.

 Example BB
- 20 2-Amino-5,6-dimethoxybenzaldehyde ethyléneketal

A solution of 2,3-dimethoxy-6-nitrobenzaldehyde-ethylene~-
ketal (12.1 g, 62.7 mM) in ethyl acetate (350 ml) contain- . N
ing sodium acetate (0.5 g) is treated with platinum oxide o k.j#
25 (1.0 g) and the mixture hydrogenated for 24 hours at
~50 psi. The solvent is removed in vacuo after filtering
off the catalyst to give a pale brown oil. After crystal-
lization from n-hexane, the product is obtained as a tan
solid; yield 12.8 g (85.1%); m.p. 78-80°C.
Example CC :
2~ (N-Carbethoxyanlno) -5 6-dlmethoxybenzaldehyde
ethyleneketal

35 Ethylchloroformate (1.9 g, 17.5 mM) is added with stirring'
to 2-amino-5,6-dimethoxybenzaldehyde-ethyleneketal



A slurry of 2-hydroxy-3-methoxy-6-nitrobenzal dehyde-2- benzenesul f onat e~
(10.12 g, 30,nmM in nethanol (120 mM) is heated to reflux. A solutiysf)
i £6 g) in water (24 m) and nethanol (12 m) is added and the two e
‘15, “mixture refluxed for 30 winutes. The. l'i ght r.eddi sh preci- pitate
_whlqh fornms is filtered and then dissolved in boiling water (120 m).
fAC+dlf“tat|on of the hot aqueous solutiom3fth 10% aqueous HC to pH 4
-gives-a yellow precipitate (5.0 g). Recrystallization fromisopropyl 20

.al cohgl- af fords tihes pyo0uCt md) adiysldlowedsalr diet)ﬁaﬂiyﬁ!r@f&rgn( £802%1) .M A

102- Exanplg, LuLry o

e by e ihe %gﬁ% AR TR 8.72,8 R503 4 81, Job)
treated dropw setSud QQ Ad, then rgsul tingr eolud-ient Hexstdrmedr (fbe‘nialhdehyd_e:
(49.0 g, 248 rm@aﬂ'tdﬂﬂzdéﬂaéﬂﬁﬂuﬁﬂi Sufle &Jtdlah ydrdls urA® 39 rehgqggrature

'=d|d not exceed [.err The ure i.s aged at rogmtenperature _for 1 hour
‘and then a ﬁgrg J 423 Irﬁﬁﬁaqﬁaﬁ?ﬁﬁﬁcﬁﬁﬁ N%tgdﬁgﬁldréﬁﬁﬂge mA) .
islight exother m’Ilher eadidamtso@rer. sirfélﬂe aviert Mag SOg, ,t Ifd0 tekred;, edndi gheous! y

-Fodide, the reaction mxture i's=po

cproduct, a browtized ézsteﬁh@ang fmlﬁéﬁedozwasﬂéa Wik Bebd- R&tB6°Cand
-t hen recrystalllzed fron1|sopropyl al cohol (700 nl) to afford the product
‘as-a tan sqlld é& 9'¢g (53 3% ; ' S o

2—(N-Carbethoxyam1no)-5 6-dlmethoxybenzaldehyde

‘for 19 hours at JAYRIERGALY Gn Al Sl-[ t herhIéS crud%"?%%ﬂ?ﬁ: ?’%C%ruﬁﬁghyl.'

amp e

2= (N-Carbethoxyamlno) 5 6-d1methoxybenzaldehyde-ethylene-
ketal (5.0 g, 16.8 mM) is dissolved .in acetone: (36 . ml). and
15 . aqueous HCl (3 ml of IN solution). The mixture 1s~st1rred'
- at room temperature .for 4 hours. The solvent is removed
in vacuo to give a yellow solid (3.9 g). RecrYstaliiza-
- tion from n-hexane gives the;pufe_product as ‘a . yellow
_ solid;'yield’3.6 g (84.7%); m.p. 86~88°C."
20 _ _ _ A AR
_Example EE
5, 6 D1methoxy—2(lH)-qulnazollnone

. A stream of dry ammonia gas is passed through a solution
s - 25 of 2-(N-carbethoxyam1no) -5 s-dlmethoxybenzaldehyde _
(12.4 g, 48.9 mM) and ammonium acetate (95 g) maintained

e

at 155-160°C for 3 hours. The reaction mixture is cooled
and poured into an ice-water mixture. A tan solid forms.
‘The aqueous mixture.isztreated with N&Cl_(SO-g)-éhd then
30 extracted with CHCls (3x200 ml). The organic extracts are
combined and the solvent is removed in vacuo to yield |
9.2 g of a pale brown 0il. Trituration of the oil with
~hot acetone gives the product as a yellow solid; yield
2.1 g (20.8%); m.p. 242-244°C.



‘\/'..—\ "')

- mp. 106-108C. 5 Exanpl e AA 2, 3-Di net hoxy- 6-nitrobenzal .dehyde- et hyl eneket al
A mi xtare of 2, 3-di met hoxy- 6- n|trobenzaldehyde (16.0 g, 10 75 My,
-ethyléﬁé;glycol (64 g, 103 mVM, and p-toluenesul - fonic aci d nonohydrate
(0.2 n benzene (750 m) is refluxed in a Dean-Stark apparatus for 48
~hours. The solution is then poured into water (1 1.). The organic phase -
“hs washed with saturated aqueous Ne3€¢303 (2x20 m), 15 dried over Na2SO4, \/
filtered, and the solvent renoved in vacuo. The crude product is
_recrystaggéﬁﬁiéﬁggyrh hexane (2 1.); .yield 15.2 g (78.2%; . mp. 74-[err]
" "Exanpl e m no-5, 6- dlnethoxybenzaldehyde et hyl eneketal A sol ution
of 2 3-diddtihydron griskimad !' 1 18 thlan2 LT Hiqudinazpl ingpe g2, 7 mv) in

“.ethyl acetate. (350 ml) contain- sodlun1acetate (0.5 g) is'treated with

platlnun1 |de 2 ( and ur dr ated: for, .24 hours at
~50 psi . S*E’fﬂl |ss°qr"g"1)1lb c?qt Ee‘\/énc‘ﬁﬂ“eaﬁo i SRS AFHL QR at al yst
to giSve ga(lpmma QJJ’ 04/&1-3)|r¢!‘4) iaf tdrry cteﬁsiaiiydﬂqfamamrﬂfmmi)hmm t he
pr-oduct I(%'gmﬁ d’%letd””lats dcd; ov\’éd?h‘b Jﬂ&rﬁ\b&s( 8%y e%@a:e of of/8-80C. 30

"Exanpl e ox am-no) -5, net hoxybenZal QY eneket al 35

Et hyl chl G?Q#th'@@"(eﬁ‘g‘“‘b b@ﬂ‘ erMn | ethar o 260 ™k i9E ian @ -to

~ 2-am no- Stk 1er hinx e/ QQW.CU'E' aiMy) eneleetrdaction mixture is

_ then removed from the cooling bath, allowed to reach. room 5 s
10 temperature and is stirred at room temperature for 16 N
hours. . Additional'methyl”megnesium'bromide is-éddedf-" | _ ;‘f
(15.65 ml of a 3. 1 M solution. in ether; 48.52 mM) and the
reaction m1xture is- heated at reflux for 2. hours, cooled
in an ice-water bath and an agqueous solutlon of NH,Cl
15 (100 ml of saturated NH,Cl and 100 ml Hzo)"is“aadea with
stifring.. After the addition is complete, 10% aqueous HCl
is added until a pH of ~6.0 is reached ' The layers are
separated and the aqueocus layer is extracted with CHC1,
-~ (3%x250 ml). - The CHCl, extract is combined with the'pre-
. 20 - - viously separated tetrahydrofuran layer, and the comblned'
- organic layers are washed with a saturated aqueous- solu-
tion of NaCl (200 ml) and dried (Na,S0,). Filtration -
followed by concentration to ~250 ml affords an off-white

precipitate which is filtered and recfystallized.from \_f’
25 isopropanol (200 ml) to giVe the product as a colorless '
solid; yield 9.7 g (87.8%), m.p. 210-212°C. ;

L 5 6-D1methoxyé4-methyl-2(lH)qulnazollnone
30

Potassium permanganate (25.6 g, 162.38 mM) is added to a
solution of 3,4bdihydro-5,G-dimethOxy—4-methy1-2(lH)Quina-
zolinone (18.04 g, 81.19 mM) in acetone (5.0 liters) and
the mixture is stirred at room_temperature'(uﬂder nitro-
35 gen, protected from light with aluminum foil) for 96
hours. The brown precipitate which forms is filtered and
washed with acetone (500 ml) and is partially dissolved in



-35- (1.6 g, 7.1 m\) dissolved in tetrahydrofuran (50 m). A soluti %T\
-sodj um hydroxide in [err] (0.72 g in 3.5 mM H20) is added and the re th ng
solution is stirred 'for 2 hours at room tenperature., The tetrahydrofuram’is
_renbVed 5 in vacuo and the residue extracted wi th -CHCL3 (2xI00 m). The
exL/acts are dried over [err] filtered, and the sol vent renoved in vacuo.

cr'ude product is recrystal- lized frtyﬁ7ﬁ-hexane yield 1.2 g (57.1@@;
mp. A5:96C. 10 Exanpl e DD ' ' '

2- ( NRCar bet hoxy ! nzal
;tharbethoxyamluaqﬁp%?dﬁhefﬂg&yben?a1d%%% -ethy |§ﬁ€?°ﬁ§t§°E€§18“ (aféeg
'm). is dissol ved i tatdQte is3sentradic Wlt&q dO8uaanePus3HRL and| khen
'solution). The ¢fvdddted Svidh roped Al 4xe30 manPpaindt Woe fiebptobeurs. The

| vent d t X i d R talliza-
Tron Tt om - hor e R ek aﬁaﬂoé AEdsBendd ol b SR, eprEpits ary
(84.7%; m[5 8EESE yManplfilEEreds- Bindetdamoenziiakedgton520! mioe A

istream of dry a d 1gh 1@ eS o2
:2- (N-car bet hoxyamrﬁln@o Fgﬁ%ﬂdl%rreg?agg lﬁéyr%;nfa%rdehyg 2 litlh &S §1é.thrren<e/) Offdand

“4mmoni um acet at ER® kbtqﬂ£QH%ﬁrﬁ&f?ﬂ?r155mF€PFF @ Anh¥acwo tPhgiveaction
-mxture is cool gd 23n¢ raxmraectamtsmaﬂ iwhd-chatier chirdhategraphiednonohi dsbogms.

The aqueous:- ‘m Xt Mg t d a, (50 t hen a
W|th [err] (3x2 J)A% éﬁﬁ'%g“glrg ni chelg%t rbae(cetsp?eg%ggﬁbqﬁegﬁgﬁé ?Eéb g‘?’vent o
is renpved ktn vénastiong)el d Bdutignowithpdl/@3bmeshaopil/chliprofoami sfifordshe

okl \é\ﬂoth hot ag%q;%glwes%ﬂﬁae [r.e3UG) Rhidhy Ygorvraekdtali¢kdtion From
1(2~/ A nlp 1sopropanol (75 ml) affords the: product as a yellow solld-

 yield 0.940 g (5.3%); mp 230-232°C._'

15 When in the above procedure 3,4-dihydro-5,6-dimethoxy-4¥
- -trifluoromethyl-2(1lH)quinazolinone, 3,4-dihydro-5,6-
,dimethoxy-4-isopropyl—2(1H)quinazolinohe_and.3,4edihydro4
{_4-cYclohexyl-5,6—dimethoxy-2(lH)quinazolinone.are-emplbyed
- 'in place of 3,4-dihydrd-5,6-dimethoxy-4-methylfz(lH)quina- '
20 zolinone the corresponding_5,6—dimethoxy-4—trif;uoro-
methyl-2(lH)quinazolinone, 5,Sfdimethoxy-4éiso§rbpy1¥'_
'2(1H)quinazolinone and 4-cyclohexyl-5,6-dimethoxy=-2(1H)~-
guinazolinone are obtained. - '

- 25  Example HH _
;g' B ' ‘ 2—-(N-Carbethoxyamino)=-5-methoxy-acetophenone
55 T ,Ethylfchloroformate.(8.6,9, 080 m) is added cautiously

- with stirring to 2-amino-5-methoxyacetophenone (8.0 g,

30 0.0479 n) while éooling the reaction mixture. A solution -
of sodium hydroxide 'in H,0 (3.2 g in 15 ml) is added .
slowly. The reaction becomes exothermic and all of the
solids dissolve. The yellow reaction mixture is removed
from the ice bath and allowed to stir at room temperature

35 for 2 hours. The reaction mixture is then extracted with

- CHCl; (3X100 ml) dried over Na,SO,, filtered, and the.
solvent is removed in vacuo to give a yellow solid.



-36- Exanpl e FF 3, 4- D hydro-5, 6-di net hoxy- 4- net hyl - 2(1 H) qui nazol i none To a
_partial solution of 5,6-dimethoxy-2(lH)quinazolinone 5 (10.0 g, .48.5 MV
i.n 5 et rahydrof uran (1100 m ) under. nitrogen, is added at [err] over 20
v~ Mnu an excess of nethyl magnesium bromde in ether (62.60 mM of a 3.1
M so lon in ether, 194.06 mMM. The reaction mxture is then renoved fron}
~+the cooling bath, allowed to reach-ygaom 10 tenperature and is stirred at ¥
» roomtenperature for 16 hours. Additional methyl magnesi um brom de is

{ ddded (15,65 solutj on in and the reaction
“emioxture i yf?etaﬁlécf‘zaﬁanroé’fl% FEAIR oursf%’rhﬁgsoltéﬁe pﬁoﬂ%eam er bath and an
aqueous Mstligworsafidrerwilelss 7.4 B0J 68% Jof mpatdd-R2*CJerr] and 100 nl H20)
is added with stirring. After the addition is conplete, 10% aqueous HCl is

added until ‘a pH of- ~6.0 is reached. The |ayers are separated and the
aqueous EXamPYe Tlitracted with CHCL3 (3x250 ml). The CHCL3 extract is

conbisned gMMdtHd¥er48-are tH3y1 - 24 Ja)sdu i il idioare t et rahydrofuran | ayer, and
t he conbined organic layers are washed wth a saturated aqueous solu- tion

of NaCd (200 m) and dried [err] Filtration followed by concentration to
~250 m & fsmmanarofofd‘nwmrp:aecgqa tigt agsiedch fiar f3i [hosmsd thrdugh

colof eos ST o B IR 9‘*&9’ N ror e W**ﬁ;p‘ﬂwme“ -
5,6-Di rretﬂ'(ﬁqp Aﬁ-'msot ZRU @%’-@J 11 Reelate mamtalne at 155- .
10  160°C. The reaction mlxture is cooled ‘and poured ‘into
"~ ice-water (750 ml) to glve a dark orange solutlon. ‘The -
solution is. ‘extracted with CH, 2Cl, (3X500 ml). followed by -
ethyl acetate (2X500 ml) and n-butanol (2X500 ml); the
combined organic extracts are dried over Na, S0, and'the

- 15 solvent is removed to give a brownish residue. The”
| residue is ‘slurried in acetone and the insoluble portlon
is filtered to give the product as a pale yellow solld-
yield 3.25 g, (25%); mp 232-236°C dec. '

20 Example JJ |
' 4—Methyl-7-methoxy—2(1H)quinazolinone-

A mixture of-l-acetyl-3(3-methoxyphenyl)urea (32.5 g, -
0.156 m) and polyphosphoric acid (912.5 g) is heated at \.}é

25 120-130°C for 2 hours. After cooling to 50°C the melt is
‘poured on ice-water (2 liters), and the solution is made’
weakly basic with ammonia and left standing overnight.
'The brownish-red precipitate which forms is filtered off,
washed with cold water followed by hot acetone, and_'_

30 crystallized from ethanol (after treatment with charcoal)
to give the product as a pale yellow solid; yield 11.5 g
(39.1%); mp 251-254°C.

The 5,6-2(1B)quinazolinones having a subStituent other

-35° than the methoxy group at Cg; and C, and a substituent
other than lower alkyl at C, are prepared according to the
methods described for the preparation of the corresponding
6,7-2(1H)quinazolinones. '

- ————



- ‘Pot assi um per manganate {25.6 g, 162.38 mM is added to a solution of
3, 4-di hydr o- 5, 6- di net hoxy- 4- met hyl - 2(1 H) qui na- zol i none (18.04 g,7 81.19 '
in acetone (5.0 liters) and the mixture_is stirred at roomtenperature
~(uhdeg nitro- 35 gen, protected fronTff ght With: alunlnun1f0|l) for 96
‘hours._ The brown precipitate mhlch fornms is flltered and mashed wth
'adetoﬁ@‘(SOO m) ang ig.parti di ssol ved ? ter (1000
'm). “The hot, aquedus"§ u?lg PELPP PO PPE %h?a %oﬂeﬁh %ﬁt%%ﬁbgmth 10%

--aqueous Hd anfi21A2823%s r Gromdwhi ch thEﬂﬁrQﬂaﬂﬁOapﬁ)1ea¢hdﬁﬂ&ascdﬁmnnéd

:al cohol / et hyl @&@tatfn(ﬂﬁg§o H%ilcgbfone&ﬁ ﬁé&éaﬁéécﬁiﬁ &”éf%k%ﬁﬁr]
filtered, and concentrate poi nt a so17 o 1orFe

_solid is filtefeBPOFR ﬁnﬂftﬁﬁeff?FW%}% is further concentrated in vacuo to
“give 3.25 g of a tan solid which is chronmat ographed on a 350 g SilicAR
‘colum that has been prepared in CHC13 (500 ml 10 fractions). Elution
‘W th 1/ 2% nmet hanol / chl oroform affords a yellow solid (1.92 g) which upon
irecrystallization fromisopropanol (75 ) aijgf ords the product as a yellow -
"solid; yield 0.940 g (5.3%; np 230-[erf] 615} 2 Wen in the above procedure
8, 4-di hydro-5, 6-di met hoxy-4- trifRg@ror ui nazol i none,

3, 4-di hydr o-5, 6- - di net hoxy- 4-i soprop azol.i none and 3 , 4- dlhydro-

-4-cycl ohexyl -5, 6-di met hoxy- 2(1 H) qui.na &, enpl oyed in place of
3, 4-di hydr o- 5, 6- di met hoxy- 4- net hyl - 20°  zol i none the

‘correspondi ng 5, 6-di net hoxy- 4- trlfluoro- met Byl - 2(1 H) qui nazol i none,

_ {6 dlnethoxy 4-i sopropyl - 2(IFDqU|nazoI|none and

cyclohexyl @Egégﬁtﬂoxxszg§gkogen<3 -Cg alkyl, cycloalkyl. cyclo- '
_ alkylalkyl, haloalkyl and bicycloalkyl; Rg isC -C6 alkyl;
 and R, is hydrogen, provided that R, is hydrogen only when
.{ the 3,4-imine linkage is saturated ; and. also thelr_
: preparatlon and their utility as compounds posse531ng

cardiotonic act1v1ty



qui nazol i none are obtained. 25 Example WHH .
2- (M4ar bet hoxyam no) - 5- net hoxy- acet ophenone Et hyl chl oroformate (8. 6 g,

080 s added cautiously with stirri

(8. 30 0. 8479 m while cooli 9§ rﬂg ?gaﬁm““m““um Hma(s:gf (Jflhggogfe

f”Sodlun1hydr
Is becones exothermc and all of* the soli

- CHC13 (3X100 m.) dried over [err] filt
vacuo to give a yellow solid. y .1
t he product as a yellow solid;
6-thhoxy-4-nethy|-2(1quuinazo
for 3 hours through a solution 8k

acetate mai nt ai ned at 155 10 160C.

n[err] (3.2-gin 15 m) is*adted sl®ow’y. The reaction

ol

ds dissolve. The yellow reaction .
m xture islrendvednpoumdt o€ ithe IExtdmudred al |l owed to stir at room
tenperature 35 for 2 hours.” The reaction mxture is then extracted with

gred, and the solvent is renoved in

{F ystalllzatlon from hexane affords

6559 ; m)90[eH] Exanple Il 5
Ereanlof dry ammoni a gas i s passed
N

'Hma&eactlon n1xture is cooled and

pour ed into i ce-water (750 M) to g|$B aYdark orange soluti.on. The

~solution is extracted with [err] (3X500

© . (2X500 ml) and. n-butanol (2X500 m); 't
-dried over herr sol vent,
resi due.

YRETF §|§ue1?sh§%ﬁPF €y ﬂﬁﬁ&ﬂa o M RFQih arﬁ&ﬂQMﬂQ?%ﬁﬁtlon is

~followed by ethyl acetate
he conbined organic extracts are.
i S moved to give a brownish

filtered taliyle thelprddydt, agcﬁqmﬂhyhaﬂmymu:mﬂmdhlkyl and

bicycloalkyl; R; and R, are
' be hydrogen, C

‘the same or different and may-_'f ':';
1-Cg alkyl, aryl, substituted aryl; R_. o/

5

-mayibé'hydfogen,CifCG‘alkyl.'benzyl'or substituted
benzyl, provided that when Rg is other than:hydrOgen the

compound is-a quaternary salt. when the 3, 4—1m1ne 11nkage
- is unsaturated; X is benzyl, carboxy,

carbozlkoxy, cyano,. carboxamido, methanesulfonyl, formyl,
alkanoyl, aroyl, heterocaroyl and heterocaryl; Y and 2 are -
hydroxy and hydrogen, provided that at least one of Y and

Z is hydroxy and when Y and Z are both hydroxy the hydroxy
groups are pdsitiéned at either the 5,6~ or the 6,7-

position; including the quaternary salts at N; made from
C,-C, alkyl halides; and the alkali metal and alkaline

earth metal salts of the phenols and the carboxy group at

N, as well as the amine salts, aminocalcohol salts and the

amino acid salts.

2. A compound of Claim 1 which is 6,7-dihydroxy-4-methyl-
2{(1H)quinazcolinone-l-propionic acid.

3. A compound of Claim 1 which is 6,7-dihydroxy-4-
trifluoromethyl-2(1H)quinazolinone-l-propionic acid.



’yleld 3.25 g, (25%; np 232-[err] dec. 20 Exanple JJ (Eélj_

4- thhyl 7-met hoxy- 2(| H) qui nazol i none A m xture of — '
| -acetyl - 3(3-nethoxypheny|)urea.(32.5 g, 0.156 m and pol rFi.c acid

(9125 g) is heated at 25 - 120-130C for 2 hour mmsm&m&wto 50C t he

_nelt L§ poured on ice- mater (2 Ilters) the e weakly

basi g Wi th anmonia and left st andi ng overnlght He %romnlsh red
-precnpltate which forms is filtered off, washed with cold water foll owed by-
‘hot &cetone, artl 3 C°%9%Hﬂ4ﬂ¢§z%kP#W(ﬁn¥h¥ﬁﬂuﬁs(§M11§1H¥4§8ﬁﬁﬂﬂ‘QHﬁM4
.Charcoal ) to giyelh 'gu &b indfe- Lt iliowsidi d; yield 11.5 g (39.1%;
np.251-[err] The 5, 6-2(1H) qui nazol i nones havi ng a-substituent ot her 35

. than the nethoxy group at [err] and C7/ and a substituent other than | ower
alkyl at [err] Bwe &rmwdamﬁ)r@miy tlo whiechreish dile? dbishyd oy florc o=
preparati one of -38a- W draw

“attention '[Bo mﬁ%ﬂ catio N%&Sé??'lz%%éol%‘%g 823)“’“from whi ch the present

'appllcatlon was divided out. In that application, we have described and

'c: El Imad colrrpornsis of édsmpém{dn&ﬁ ¢haim Eaj[\ﬁ{aﬁ(h \lfimr?eg-d%y&dwmmﬂ% S

alkyl, cycloa oal ky | : _

i sCl-C6 al kyI k%mf%‘fﬂa"f% %%P”%R‘o?}?‘oceaa‘i@t”‘{“@%%ﬁ&?%é ragen onI y -

mhen the 3 4-inmne linkage is saturated ; and also their B
10 7. A compound of Claim 1 which is 6 7-d1hydroxy-2(lH)— '

- quinazolinone-1-(2'-methyl)propionic acid.

—

8. A compound of Claim 1 which is 6 ,7-dihydroxy-4-methyl-
2(lH)qulnazollnone-l-prop1on1c acid thethylglucanxne
15. salt.
9. 'A'compound of Claim 1 which is 6,7-dihydroxy-4-methyl-
_.;2(lH)qulnazol1none-l-prop10n1c acid mono(z-methyl 2 anlno-
. '1,3-propandiol)salt. '
20 . . . - |
10. A compound of Claim 1l which is 6,7-dihydroxy-4-.'
'methyl-Z(lH)quinazblinone-l—propionic acid mono(l-aminoé
2,3-propandiol)salt. -

25 11. A compound of Claim 1l which is 6,7-dihydroxy-4-
methyl-2(1lH)quinazolinone-l-propionic acid monoarginine
salt. '

¢

o . 12. A compound of Claim 1 which is 5, 6-dlhydroxy-2(lH)-
” 30 quinazolinone-l-propionic acid.



prepanqtlon and their utility as conpounds possessing cardiotonic activity.
39 - LAIMS 1. A conmpound of the fornula [err] wherein Rl is hydrogen,

ad nitro; [err] is hydrogen, alkyl, cycloalkyl, cycloalkyl al kyl,

. o and bi-cycloal kyl; [err] and [err] different and
_.may be hydr ogen [err] . al kyI aTy‘F Substit E“lm Flnﬂl[ml?ﬂ)ﬂ may be
hydrogen [err]  al kyl, benzyl or substituted=benz rovi ded that when Rs&/

- hS other than hydrogen t he conpound is a quaternary salt when the 3,4-imne

~as wel |

“ linkage is unsaturated; X i$ benzyl, carboxy, carboal koxy, .cyano,
- car boxam do, nethanesul fonyl, fornyl, alkanoyl, aroyl, heteroaroyl and
heteroaryl; Y and Z are hydroxy and hydrogen, provrded that at | east. one of

Y and Z i s hydroxy and mhe Y.and g bo ydr ax he h roxy groups are
posi ti oned3at élFR@P°PHQ 9 6Llgim;. wélfg 6852t90§1¥Y?58f¥ i'ng t he

:-quaternarme&abUS2&&Hmauﬁadeoﬂﬁnmn@iie@raphphlbahndésmoanethhéamlmgl| met al.
and alkallgﬁ earth nmetal salts of the phenols and the carboxy group at N1

fre& amine Salts, am noal cohol salts and the am no acid salts 2.
~ A conpound of Claim1l mhrch is.6,7-di hydroxy-4-net hyl -

2(1 H) qui nggQl i ﬁo@%mbbl%@pb@!n'cqa&ﬁn' d. which G@MEQGURd idlyagoxymal which is

O Aty i-2 &hf)gﬁlagf;% Thord 15ty 1873 W05 pieRadile” * ¢
.salt.__n
- 15. A conpbund of Claim 1 which is_6,7-aihydroxy-4- o ;‘j.

.- methyl-2(1H)quinazolinone-l-propionic acid N—methylpipér-
azine Salt.

16. A compound of Claim 1 which is 6,7-dihydroxy-4-
methyl-2(1lH)quinazolinone-l-propionic acid morpholine
salt.



- 40 - 4. A conpound of Caiml whichis 6 7-di hydr oxy-4-octyl -
:2(IFDqU|nazoI|none | - propionic aci.d:. S. conpotnd—of—Craim 1 which is

6, 7-.di hydr oxy- 4-cyclo- 5 pent yl - 2(IFDqU|nazoI|no c. aci d.
compaynd of Caim 1.which is 5,6-dihydroxy-4- dﬁm{lui’““‘mﬂ“l _
2(Ikﬂ ui nazol i none: | - propi onic acid nDnoh r0| conmpound of
' Dwhich is 6, 7-di hydroxy-2(1H)- qU| zollnone | -(2'" - nethyl)proplonlc
aC|d 8 A compound of Caim 1 which is 6,7-di hydroxy-4-nethyl -

2(1 H) qui nazol i riohe- | Throproneesaépd RFﬁEGh?D@IGCGﬂWP@HQ@ of sthe . f@rnuka
.compound of C aim 1 which is 6,7-di hydroxg-4gmet hyl -

2(1 H) qui nazol i none-1-propionic acid no(Z1mgehyl - 2- ani no-

1, 3-propandi ol )salt. 20 10. A conpoﬂﬁp 1 which i's-6, 7-di hydr oxy- 4-
‘et hyl - 2( 1H) qui nazol i none-1| - propi oni c mond( | - am no-

2, 3-propandiol )salt. 25 11. A co ym | which is

<6, 7- di hydr oxy- 4- net hyl - 2( 1H) qui naz®¥1 none- | 4ypropi oni ¢ aci d’ nnnoarglnlne
salt. 12. A compound of Claim1l which is 5, i hydr oxy-2(1H) - o
-qui nazol i none- | - propi oni ¢ aci d. - 41 '3 1. A conpound of Cla|n11

‘which is 6,7- dlhydroxy 4- et hyl - 2(IFDqU|nazoInqone I-proplonlc aC|d
-nnnoethylanlne
: : - whlch comprlses reactlng a compound of the formula

PO

10
-
~
-15
20
o
N 25
i and reacting the produét'with acid;
30 ' )

wherein R is hydrogen or methyl; R; is hydrogqn, amino,
and nitro; R, is hydrogen, alkyl, cycloalkylalkyl, cyclo-
alkyl, haloalkyl and bicycloalkyl; R; and R, are the same

or different; hydrogen, cl-c alkyl, aryl and substituted

6
35 aryl; and X is benzyl, carboxy, carboalkoxy, cyano, - _
carboxamido, methanesulfonyl, formyl, alkanoyl, aroyl and

- haterocaroyl and heteroaryl.



salt.

’Ealt

14. A conpound of Claim 1l which is 6,7-di hydroxy-4-

_ 2(IFunrnazoI|none | - propi onic acrd—ﬁrﬁerazrne_saLLh__5
1 which |s 6, 7- di hydr oxy-4- met hyl

e e A

ydr oxy-4- net hyl

-42- 17. The pr

ocess for=$¥eparing a co fpofind® of * t he formul a

~“{err] which conprises reacting a conpound of the fornula .15
[err] withean mhefprocodds tEE Chaiml a7 whéreipresenske Hifn al_goase [err] [err]

and reacti

[err]
- cycl o- al¢gdbtommteadhd| acrylloniyribal kyl ; R3 and R4 are the sane or
] alkyl, aryl and substituted 35 aryl; and X is

, carboal koxy, cyan car boxam do, nethanesulfonyl
Ao oy |

IS

different; hydrogen, [err

'benzyl

- form?,

10

1S

.20

- 25

30

35

. C,=C

‘which comprises

¢ BRORFSRRS Hetdi®

St bR E e i) EFefindte TR AL, AR I ARLR, I

H) qui nazol i none- I-proplonlc

aIkyIaIkyI

yherpimethe Afid 1

hydrobromic acid.

- 20. The process
formula '

with an iodide (o)

‘and reacting the

¢ alkyl, R,

- hydrogen, cycloa

and bicycloalkyl;

hydrogen,cl;cs

for the preparatlon of a conpound of the

reacting a compound of the formula

f the formulé
RgI

product formed with acid wherein R is
is hydrogen, amino, or nitro; R, is
lkylalkyl, alkyl, cycloalkyl, haloalkyl
Ry and R, are the same or different

‘alkyl, aryl, substituted aryl; R, is

~ A conpound

o



j-43 18. The pracess of. daim 17mhere|n the olﬁ;%;Ea%%_ingglgd_iLe

;nethyl cinnandte, rfethyl acrylate, 'methyl croto acrylonrtrrle Wé?i;).
'19. "The process of Claim 17 wherein the acid is hydr

ﬁ‘bcess for the preparation of a compound of the f “‘ﬁmmﬁl “l |ch
campri'ses reacting a conpound of the fornula 20 LN an #odi de of the
f A [err] and reacting the product f 5tABsd mrth acrd wherein Ris [err]

alkyl;-[err] is hydrogen, amno, or nitro; [err] is hydrogen,
'cycloalkylalkyl c d%g:;kgyclbehhyu obalsabskykuB&d bandybi cynd oml k¥ ; [err]

and [err] are tp%n§ b rBbk ergQEEBXQ?BQ?R F§QBSB §%¥M$Xaﬂgg%1tme%QFne-

substituted ary h
benzyl; and X i §uB ﬁﬂy Eorpyiy, ad aaeaﬂkoﬁyoyéyaheteceabexhname met hane-

_sulfonyl f or myhetakkaw “zyL, aroyl, heteroaroyl -and heteroaryl. 5 21. The
process of aim 20 erein [err] is benzyl. 22. The process of Clain 20
wherein the“acid is _ ' '

‘ '21. The process of Claim 20. wherein Ry is benzyl.

22 The process of Claun20 whereln the ac1d 1s
_ hydrobromlc acid.
10 |
. 23. The process for the preparation of a compouna of the
Y, formula '

N-Rg
-'N/AJ
X

R

15

20 whlch comprlses reactlng a compound of the formula.

v 25

30 N3



hydrobrom c acid. 10 23. The process for the preparatian of a conpound of

~[err

o(mul a ‘[err] 20 whi ch conpri ses reactrﬁ§7§7ﬁﬂﬁiiﬁﬁf?ﬁ the,formul a

Wi th an olefin of the fornmula [err] ound of the
“y [err] reacting the product formed l‘ lﬂhﬁ“ﬂ)ﬂ“ the formul a 10
reacting the product formed with a h «0 forma salt of .

,’the formula 15 [err] and hydrogenaﬂ5ng the salt mhereln Ris [err] alkyl;

aroyl, heterocaroyl and heteroaryl.

.R1 is hydrogen, amino, or nitro; R2 is hydrogen, cycloal kyl- 25 al kyl,
Calkyl, cye) GRidyla depRiny lomnthebisurauaal kyl; RS and [err] are the sane or
different hydrogen, C1-C6 al kyl, aryl_and substltuted aryl; [err] is [err].

- al kyl, benzyl or substituted benzyl' d X is benzyl, carboxy, car boal koxy,
. cyano, carboxam do, nethanes - Nyl , alkanoyl, 30 ar oyl ,
heteroaroyl and heteroaryl . l :
5 RO N
R3-
4
reacting_thé product formed with an iodide qf‘the“fbrmula
10 | | e
| _ v/
- reacting the product formed with a hydrohalic acid to form o
a salt of the fornula
15
X"
20
and hydrogenating the ‘salt wherein R is C,-Cq alkyl; R; is
_ hydrogen, amino, or nitro; R, is hydrogen, cycloalkyl- -'J
25 alkyl, alkyl, cycloalkyl, haloalkyl and bicycloalkyl; Ry o
and R, are the same or different hydrogen,C,-C, alkyl, .
aryl and substituted aryl; Rg is C,-Cg alkyl, benzyl.or
substituted benzyl; and X is benzyl, carboxy, carboalkoxy,
cyano, carboxamido, methanesulfonyl, formyl, alkanoyl,
30



--46- 24.  The process of Caim 23 wherein the hydrohalic acid is hydrogen
“brom de. 25. ~The ‘process of O aim 23 wherein the iodide is nethyl iodide.
:26-* The process of -Claim23 wherein the olefinis sel ected from neth :
;C’hnanate met hyl acryl ate, methyl crotonate 8?:’//
agnaceutlcal conposition useful in the tre I@' m &Hmscul ar
: 5? dars in unit dosage fornlconpr|51r@PfTon1a 1 0 about 300
g kg of a compound of Claim1 in admixture with a pharnaceutlcally
acceptabl e carrier. 28. A ned|C|naI ~product conpr|3|ng an effective

"anti hypertensjve anDunt of a co claim/| in a_pharma eutlcally
“accept abl e caé‘h erln& HrQREss r? cé%f"’hterr@d't"i e, hﬁgt"' 1Ga#rhd
hyperten5|onns'hyandg@m ¢&mMuﬂsascular di sorder characterized By poor rena
. . perfusion. .- 47- 29. A process as clained in claim17, 20 or 23,
;substantlally as described in any of the fore90|ng Exanpl es. 5 A-
“conpound of t3rr r Efedboress afeFLadMmAS Whesigdine Fhgy Qdﬂﬁécé§sm&§h&ﬂalne
‘in any of cl gigmdkl, to 26, or claim29. 3i. A pharmaceutical conposition
containing a conpound as claimed in any of clalns 1to 16 or claim

ta

26. e process of C1a1m 23 whereln the olefln is
selected from nethyl c1nnamate, methyl acrylate, methyl
‘crotonate and acrylonitrile.,

27. A pharmaceutical composition useful in the treatment’
of cardiovascular disorders in unit. dosage form comprising
from about 15 mg/kg tosabout'300 mg/kg of . a‘cémpound'of
Claim 1 in admixture with a. pharmaceutlcally acceptable
carrier,

28. A medlclnal product comprlslng an effectlve
ant1hypertens1ve ‘amount of a compound of" clalm 1 1n a
pharmaceutlcally acceptable carrier, for use ina
method of treating'a patient having hypertension or
another cardiovascular disordef characterized by poor
renal perfusion. ' |



30,

and a pharnmaceutically accéptable carrier.

A R |

29. A process as claimed in claim 17, 20 or 23,
substantially as described in any of the foregoing
Examples.

5 30. A compound of the respective stated formula
prepared by a process as claimed in any of claims 17
to 26, or claim 29. |
31. A pharmaceutical composition containing a
compound as claimed in any of claims 1 to 16, or claim

i-_"m'- 30, and a pharmaceutically acceptable carrier.

s



