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hyptotensive agents are cer#42pY 280 Azax ?725 yt) - 4 -
amno - 6,7 - dinmethoxyquin ﬁﬁ%} 6 Ygaig s taught in.
United States patent 3,511 &2 10

U'S. 3,511,836 which is equl 6;5%955737% g&ﬁ,ﬁ%@‘” SRy "gucatuon No. 1

156 973 di scl oses several processes preparation o# (4 -
substituted piperazin - 1- yl) ) g‘FBﬂPR AZ!ING‘ﬁ WI nazol i nes.
For exanple, by the reaction o(r5 ﬁpp . _

di met hoxyqui nazol i ne w t h the appr opjjjl _ -
pi perazine, by reaction of a2 - (4 - substluted p| pera2| n-21-vyl) - 4 -
chloro- 15 6,7 - di rret(m))xquIenaszanmh : ' '
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(4 aroylplpemzm 1 -yl) - 4 - amino - 6,7 - damet'hoxqumzohnes, use of which -

10 is taught in United States patent 3,511,836, 10
. U.S. 3,511,836 which is eqmvalent to British Patent Specxﬁcauon No. 1156973
dlscloswseveralpmwssesforthepreparanonofz (4 - substinited piperazin - 1-
yl) - 4 - amino - 6,7 - dimethoxyquinazolines. For example, by the reaction of 2-
chloro - 4 - amino - 6,7 - dimethoxyquinazoline with the appropriate '1-substituted :
e ) -mpaambyreacnonofaz-G subsntumdplperazm-l-yl)-4 chloro- 15
' 6,7 - d:medloxqunazolme with-ammonia or by alkylamon, alkanoylation, aroylation
-or alkoxytation of 2 - (1 - pxperamnyl) -4 - amino - 6,7 - dimethoxyquinazoline.
U.S. 3,669,968 teaches the preparation of 2 - (4 - substituted piperazin - 1 - yl)-
4 - amino - 6,7,8 - trimethoxyquinazolines via reaction of 2 - chloro - 4 - amino- -
20 6,7,8 - trimethoxyquinazoline with the appropriate 1-substituted piperazine. 20
In U.S. 3,935,213 processes are disclosed whereby 2 - (4 - substituted - piper-
azin - 1 - yl) - 4 - amino - 6,7 - dimethoxyquinazolines and the corresponding 6,7,8-
: trimethoxyquinazolines ‘are produoed by either: (1) reaction of the appropriate 4,5-
b - dlmethoxy—substmrted or3 4,5-tnmethoxy—subsntuted 2-aminobenzonitrile with certain

25  14-disubstituted piperazines;- or (2) reaction of the appropriate 4,5-dimethoxy- or 25

a4,S-tx'gme:thoxy-sutgs1:1tuted 2-aminobenzamidine with the same 1,4-disubstituted

2 - (4 - Alkoxycarbonylpiperazin - 1 - yl) - 4 - amino - 6,7 - dimethoxy- -
qmnazohmswhlchamusefulmtermedlatesmﬂxeprocessofthemvennonaredts-
30 closed and claimed in U.S. 3,511,836, - 30
- The mwentlon relames 10 2 process for preparmg compounds of formula (I)
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In U S 3,935,213 processes are di sclosed whereby 2 - (4 - substituted -
pi per- azin - 1 - yl) - 4 - amno - 6,7 - dinmethoxyquinazolines and the
correspondi ng 6;7#-8—t+rethoxyquinazolines are produced by gither: (1)
reaction of the appropriate 4,5- di nmethoxy-substituted or
3,4,5-trimethoxy-substituted.2-am nobenzonitrile with certain 25

{35 di substituted piperazines; or (2) reaction of the approprrqte

di et hoxy or 25 3,4,5-trinethoxy-substituted 2- fam nobenzaﬁ dine with
pane 1, 4-di substltut ed pllgggesy nes. _2 - (4 - Al koxycar bonyl pi perazl n -
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The |nvent|on reI at es to &gopr ocess J‘or eéparr ng corrpounds of fo@ul a (1)
[err]. S O 1,543, 668
2 whi- ch. 'corrprl ses the step fal cont act__r_ngﬁone nol e _Qf a fi rst react ant
of- forrrul-a-._(,'ll) . CH3Q,, ¥R is -CN NH'5 .
. -C - tor —-CYrs-[err] “Terr] - ferr] is-alkyl havrngfromonelofour

car bn ‘at ofs. :or. “phenyl ; and R4 an&"ZR' are the same or different and are each
al kyl hmﬁ. e to four carbon atons or. phenyl, with from one to
three nol es of a setond reactant of the fornula [err] wherei:n [err]
furyl, pbenyl or thienyl; an® Mis LiNgl0O. -~ ‘Ne-or MyX where X is cl Br,
or | ; under substantally K{hydrous Ja‘ondltlons in the 10 presence of a
tion inert- organic.so nt %t =L errperature from-80 to 655C and b .
hydrol yzi ng the reaction mix wre obtﬁyned in step a. An especi aIIy '
preferred process |s t hat . wherern [err] -CNor [err] and 15 M is

Li when i R ‘%;%S evalkﬂrhembmor&()ﬁ:m cerposrargnsand equi nol ar-
o 08 bl
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Riqsr ;Wherein [err] and
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the prep gt i t:ﬁb l.arly.20- - - val uabl e congener wherein
lerr] is 2&&9?‘12%;‘“ roctss-is m’%‘h@m%ﬁk@aﬂd 1- 20yl - 4
- Bmi noMlsa,.ﬂwhen ghmiﬂtohnat psec?:&ﬁéfm =—d0PCWH —20°¢.Fafid &fulmoks - PT aZlS)SI n.
gorounts of said reactants are conta Especially preferred as CONR*R?® :
Prazosi wheremR‘andR‘areeachmeﬂlylandﬂmtwlmnk‘andR‘?meachphen;ls Thae. .
o Whereastbepmcas:smeﬁﬂfortheprepmauonofsaldknownhypommve .
_ agemsofformula(I),:trsespecnallyuseﬁﬂmthepreparanonofﬂxepamcnﬂaﬂy- ' . .
20 -valimble. congener wherein R is 2-furyl; namely, 2 - [4.- (2 - furoyl)piperazin - 1- 20 *
| ﬁlb;nm T rare e uuhlme’ iyl -
to have
| > Conc:logy, T0,%08 (1970 peutic ty in man; see Cohen, Journal of Clinical
. poundspreparedbythepmmsofthepresent beptepared-
2 vmmnermednamsofformula(lll) _ _ mvenuonmary . ' 25

wherein R** is —CN, —CONRR® or

- and Y is —OR?, —SR*"~ .—NR‘R‘ R’ R and R® are as plewousl d@ﬁned '
30 Especially valuable intermediates of formula (III) are: thwe wherein R"'yis —CN, “30
—C(}N(CH,);band :fct(l)wN(C.H,), ) : :
t is an object. mvennonnoprowdeaprocmsforﬂleprepammonofthe
' valuable hypotensive agents of formula (I) by contacting a compound of formula (II) -
_ with a compound of formula R*M followed by hydrolyzing the reaction mixture thus
35 obtained. The reaction between compounds of formuls€ (II) and R'M is carried '35
outmthepresmceofareamonumorgamc solvent.Anappropnaﬂe solvent 1s one - .




has been shown to have therapeutic ulity in man; see Cohen, Journal of
Clinical Pharnmacol ogy, 10, 408 (1970). Corrpounds pr epar ed by t he process of
the present invention may be prepared 25 — —wia—+nterredi-ates of formula
(ritn) , 25 [err] wherein
[err] is - A[err] or [err] [err] and [err], It<-is an object .of the -

i nvention to provide  a_process for the preparatlon of -t he vaI uabl e

hypot ensi ve ‘orgents of fofmula (i) by contacting a conpound of fornul a
(ii) with a compound: of formula [err] foll’;4§) d by hydrol y2|ng the reactgon -
m xture thus_3btained ~ the reacti-en bctwcc.r" conP uunua of —forputae (11) and
[err] S carrledvlnchwﬂlsemtosmtlhdﬁs"!" é’fp“\‘%gg (‘,gél inert
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tetrah dioxane, ethyleneglycol; dimethyl :
3 which W’I | 5SEI'V9etﬁeP & &mlmmamledhwtm 5 nts aAd
will not adversey Wmmnlmmmmmm%wmmm?éa #on.
Exanpl es of "such swtpsmmine agp @“é “%"% sﬂ,ed h;grm 65H tsmopyl
ether, di-n-butyl gl ’f’“ °1 1Lp'§,Q 10 ﬂ@f;h‘éfaﬂd tem-:
tetrahydropyman  ARAO &, in &ﬁh@mg*w«’crt to €2 K?mgmrd reagetsof

di et hyi enegl ycol clonmdshBiMg3t #re employéd Armpststuges °ﬁ9dFoF,°a§5bch|§’% s‘"ﬁ'exane
5 heptane, cyclohe®fe, | -dece enz lvhrtest hdordIT1 NES
such as triethyla §Sro Ve R %m&a.#‘éﬁxe %ﬂ%‘ﬁ,,m oys
t enper at ures1§ Nt he@rmkuMs Q1) Olnd [IeM[ ]HoivemLeﬂferz]eu @rdnan { mcq@ﬂ%unds‘%f
fornula [err] are mr:pimtyedad:w Bctoml f@r‘?‘léé"?@ﬁ?r%)by‘m*‘n rture
is in the range o‘lhe ‘603'@ 10
formula [err] are . }1 s,,mﬁ a&,%@&e@ofﬁé@nmqoﬁodxally
pre- ferred. oghe twaudnw t tuiler aerﬂwdrmst:@dmwch substantl al - -
conpl etion varies accBrdeactimcpetwses aemmmsefcf .-%r “@d the |
preci se -nature of "'52? ﬁ’f"é’lo\‘ g de il bnd ' err o
However, the reactt narexf'ﬁps S anti at-ly rrpl ete - 15 0 n. a
matter of a few mnutes to several ‘hour s. HI-I be appreci ated by.one
ongg

skilled in the art, at |ower te@B&rajures —Welmf'Mi-on tines are
required, while at higher tenperatifey tie ction is conpleted in a -
shorter time. As will be recognizei\\ S skilled inthe art, this step of
the processof the 20
anhydrous conditions:

(1)

. The drol alsoservestod poseanyremaumngreacmntofformulaR‘M 25
% ' Thel?;dmlgmaybemnedwtmﬁlmwralmempmwdeanalhhmm
! : " or the hydrolysis can be effected by addition. of dilute -aqueous acids such as hydro- |
chloric, -sulfunic, phospheric and acetic acids or aqueous solutions of acidic: salts such o
: as ammnmum chloride,  ammorium ‘bromide, ammonium dihydrogen . phosphate, di- . 10
30 - ammonium- hydrogen phosphate, sodium dibydrogen phosphate and _ triethylamine . ,
hydrochlonide. The hydrolysis may be carried out over & wxdi range of temperatures;
- for- exgmple, temperatures in the range. of —20° C. to 100° C. may be employed. .
However, for reasons of convenience the. hydrolysls is preferably carried out at a
; temperatute at or about room: temperature, When room temperature:. hydrolysis is 25
35 carried out it is often desirable to cool. the. reaction mixture during the addition of
: the .water; aqueous acid or aqueous salt soluuon, as the hydralysls is exothérmic in

someThe time reqmred for hydrolyzmg the reacuon mxxture wﬂl, of oourse, :vary"



nmedi ate which is readily hydrolyzed to provide the desired product of
formula (1). The overall reaction is exenplified below for the case wherein
: i : : .serves to
deconpose any remaining reactant of formula [err] 25 The hydrol ysis may
be carried out wwth water al one to provide an al kaline m xture of the
hydrol ysis can be effected by addi tion of dilute aquegus aci ds- such as
'o- chloric, sulfuric, phosphoric and acetic aci ds or _aqueous sol utions
di

ci-di ¢ sal ts such as ammoni um, chl ori de, ammoni um br offi de, amoni um-
ydrogen nhnqnhafp _di - 30 mrmnulm'hvdrom:n —phosplt te sodi um

di hydr ogehvﬁhps;ﬁmadxempdamicr heieﬁﬂ amrrmout room- @ﬁpdngﬁdf,dxy&blysis de.. The
hydrol ysis ij\-,,v_' toEnp _r“FFfel!!* T esmeey toIDOHE N0 Ry nperatures; for
exanpl.e, {e fs ST He Y Al : mgm F be enpl oypd.
_Howeyer, &g@gm;@,n' GiiRous ider ¥ @tk With aSwaldd @b e abl y5 carri ed
out at a % rvﬂudhtean)be mhauiployeddmﬂ:émqtanmher sb!#eeﬂsudnom t enperat ure
hydr ol ysi 2 mﬂhyl@@eﬂhbh@deﬂ)ﬂtmteﬁsd @F@E‘ %‘l esutﬂb cool the
reaction [Tk i - )&‘g W jeous, aci d or

Stdssi g, QM ' E(;..E]ndsorre mases. The
t| me requtorednaﬂloubluhydnd)bgeapmgdtbhaddlmaff|uﬂrinsm:bﬂiziﬂgeolv¢nt ef - course; vary
hexane, heptane or petroleum ether. The precipitated PB@B“GSM qellspteeby, with the |

2} m&mm&@ﬁ&@‘% CCTIS .' .,si s is usually

Tl Wis oy bebicRéed e hisdrol ysis is
Iamvenﬂtbnddeawmmﬂd ﬂmﬂm-emraﬁmgmﬂaeld wuqkuby st andard

s Kesqrjbyec f%@e’ eirolyis to one sk|L ed in the ?rt For exanple, 5
when. aC| dRJM ) _

iy "-m l‘%‘% Vi3 H". lté::i E racted with a

reaction for ramxt wmwezswhdm ascmiqiomrd@fmnnaremthgul-mm chlori de et hyl

subst ant | wil gne @b
met hods weR?

acet at e afjrignats yeqgen i W is|ds |6¥1s hlozo: s neutr al

mat eri al - Lol bt e Ol “ ) eous acids. The
aquesus p utod 3 ste b (TR . |o eg , . sodi 2sm

hydr oxi de, 10 pot assi um hydrOX| de or SOdI um car bonat e, and again
exracted, the extracts evapgy at ed # 1g/A40>q, _gmal | vol ume and precipitated
by' addition of an insol ubi FiNg#y went/.such as hexane, heptane or
-petrol eum ether. The precipitgtefl pfoduct. is-th@a collected by fil tration
and nmay be further purifi eq,, Andard net hods .such -as recrystallization

or by silica gel colum chr ot ogriaphy: \Wen the hydrolysis step is carried
out with 15 wat er, al one, the resulti ng-mxture is alkalie and the
aqueous | @yfem lmybe),.en(uraaQMgﬁ), ai&n\ﬂolehomn vﬂfereinhﬁs abpz, mentioned sol vents
and the pr odieecialiyoprefesradi in the racrsaiof e inwrokiedwhen cargedjens with vt f or t he aci d
hydr ol ySI of formula (II) wherein R? is —CN or —CONR‘R*® and employing an equi-
5(9 molar amount of an aryllithium reagent of formula R'Li. Especially preferred as 30
—CONR‘R® are —CON(CHs), and —CON(CH;);. o
The reactants of formula R'M employed in the process of the reaction are
-generally prepared from the halogen -compounds R*X where X is chloro, bromo or
iodo. Phenyllithium and . phenylmagnesium - bromide are commercially available.
35 Phenylsodium_is prepared from chlorobenzene ‘and metalhc sodium by the method 35
' described in Fieser, “Reagents for Organic Synthesis”, John Wiley and Sons. Inc.,
1967, page 848. Phenylmagnesium chloride and phenylmagnwum iodide are prepared
by well-known methods; see, for example, the discussion of Grignard reagents in
~ Fieser, loc. cit., page 415 ff. and references given therein. The preparation of the 2-. :
40 ﬂnenylmagnesnum hatides, 3-thienylmagnesium halides, 2-furylmagnesium halides and . 40 .
3-furylmagnesium halides are similarly accomplished. The 2-halothiophenes are com- .
mercially available as are 3-bromothiophene and 3-bromofuran. 2-Chlorofuran and 2-
bromofuran’ may be ‘obtained from the corresponding “5<halofuran-2-carboxylic acids
: _ by the ‘methiod of ‘Shepard et al, Jour. Am. Chem. Soc:, 52,2083 (1930): 2-Iodo- :
45 furan'is provided by the procedure of Gilman et al., Jour. “Am. Chem.- Soc., 54, 733_-;_ 45 *
+ (1932)." 2-Thienyllithium - and - 3-thienyllithium are: obmmed from the- oorrespondmg*? SR
halotlnophmes, preferably the: bromottnophm by reacting them with n-butyllithium -
in ‘onié of the ‘above mentioned reaction: inert ‘solvents employed in the process of the -
reaction, e.g. ethyl éther, hexané ‘or tetrahydrofuran. - The - thieriylsodium - oompounds SR
S0 are prepared from the- correspondxng halothnophenes and ﬁnely dmded sodmm in one'_-.- 50
. of the above feaction inert organic solvents. -~ e
‘The: 2-furylsodium feagent ‘can be prepared: fmm furan and benzylsodmm by':
the method“deéscribéd by Morton: ‘ét al, Jour.' Am.' Chem. Soc., 68; 93 - (1946);:3---
furylsodiuni” and ‘ 2-furylsodium can be: gemeramd ‘by -reacting- the appropriate halo- - _
55 furan, e.g.-3-bromofuran with sodium metal in an inert solvent. The corresponding” - 55
furyllithium reagents can also be prepared from ‘the halofurans such as 3-bromofuran. . =



When the process of the invention is caried out with conpounds of the
formula [err] wherein [err] is furyl, phenyl or thienyl and Mis lithium or

ef—formula (11)

sodium it is preferred 20 t o enmptoythe—reac

o
L(J.III.\J

and [err] in approximately equinolar anmounts’ 20 for reasons of econony
However, when’ the conpounds [err] are t he "wel.l -known Grignard reagents

wherein Mis (X is. thloro, bronmp or iodo) are enployed, up to three
nol es of the C?lgnardlreagent [err] may be requi-red due to the inter-

action of the_feagent with the _qui nazol i.ng43j668mM no

gr.oup in the conpound of

formula 25  (Ilg SUcHas The bLIUbLU|c} t
25 [err] to formIIniﬁﬁﬁ*ﬂ@&mﬁEﬁ%ﬂEﬁﬁT Eﬁﬁmn is 1

or 2. Especially pr f@?hﬂedmmwim foﬁﬁxﬂﬁ@llp Rkl;}vﬁ_&bbﬁn i ed out
with com pounds of ml"aﬁﬁg 83ﬁhmnnf#xe cmnﬁhhcﬁroff n)%d :
erpl oyi ng an equl - ? Feawmmwﬂlmﬂlhmmme(agent of" 5
formula [err]. EspeC|aIIy preferred as; 30 LBLLL are [err] and [err].

The reactants of formil:a R M .enpl oy
general |y prepared fromthe" hal ogen corf
brono or i.odo. Phenylllthrunt and Eh{\
commerci al |y avail able. Phe] _

and netal'lic sodluntby the nethod 35 de9ﬂz|bed

Organi ¢ Synt hesi s. 'wherdid R® isliehiY adipd “SONS. - I nc. 19
Phenylnagne5|untchlor. : i

wel | - known hods
in Fieser, n§h i 0
preparatron of - theszngﬂﬂ

\ rocedst?bf the reaction are
nd hérrf where. X-i s chloro, .

@ghesi um brofde are-

mis prepar ed- frontchlorobenzene

in Fi.eser, Reagents for
67, page 848 '

e o e ¢ 1T Sdh&ﬁhkl"i}d-l-éﬁ_@d?) r y
X b%tlaehahsaysmﬁfm oﬁ};nfg—é@& &d‘ggents

vaming h6F eidimethddye 10

3 P 8o - dfi
il enyf?‘ra%‘h ??’uw Weferials i3 setfprin{nl Hefgnesi um

hal i des, 2-furyl magnesi um halides and -40 3-furyl nagnesi um hali des are
S|ntlarly ‘acconpl i shed. The 2- halothlopHQNMﬂrhre corn--imercially avail abl e

as are .3-bronot hi ophene and 3--brgy
may be obtained fromthe: correSpon{
t he met hod of Shepard et. akL, "Jour.

rag. 2-Chlorofuran and 2-" bronofuran

2- car baxylic acids by

S\ﬁalofuran
mupé?é%a 2083 (1930). 2-i odo-

45 furan is provided by thq: »edwf e of NGA nman et al., Jour. Am
Chem Soc., 54, 733 .45 (1932). 2-Thieny, I|th|un1and 3-thienyllithiumare
obt ai ned* from t he corresponding- haloqﬂzdg ? preferably t he
bronDthlopheggs by reacting themw th U hlUﬁ]In one of the above
mentioned re&ttion iAneslternsw | didial,S Me@EP BO Vi p. S

reaction; -e.g. ‘et I"f?'lmubt(ﬂﬁrwheh@wne—@m t-emm d ggﬁﬂiﬁ%%) P‘é"‘r‘t‘?ﬂ Zodi un'r5
conpounds 50 are prepared fromthe_ corresponding: hal ot hi ophenes and

finely divided sodiumin one 50 of t heMsBod Bt r eacti on inert or gani-c

sol vents. The -2-furyl sodiumreagent can.-be prepa
benzyl sodi-um by t he net hod descaujbe
Soc., 68, 93 (1946); 3- furylsodi:
reacting the appropriate halo-- 5
sodiumnetal in an in solvent cide

yfuran, .e.g.

on¥espondi ng

red fromfuran and

b watahmpg_@L_* our. Am Chem -
%ﬁé- Yl s0d |un1$an be generated by

3-bronofuran with
- 55 furylllthluntreagents

can al so be prepared frontthe halofur ; such as 3- broanurna B
R : (Z—Ct or Br) ' '
. 'I‘hecyanogenhal;x_desarewenhowncompoundsandthe erredcyanogen - b de
20 . is commercially available. The compounds of formila’ R‘lll,:'ltlfCOCI are commetir.cﬁl]ly_.f 20

available or- can be prepared from the appropriate -

amine -of - formula

'R‘R"NH and phosgene by the method of- Boon, Jour. Chem Soc.,; 313 (194
_ 7 -
wise, several of the- ‘chloroformates, CICOOR?, are available: fron: oommgraal zmﬁgg -
25 thoseﬂlatamnotcanbepreparedbythemelhodofBergmmmetal Chem. Ber., 65?'- . '
. N 392 (1932). Ethy} chlorothiolformate is an item of i coinmerce; the remaamng chloro-- - 25
_ lglformaws are prepared by the method of Jensen, Jour.” Prakt. Chem., 148, 105
o ( 37).-2" 5 (1= Piperazinyl) - 4 - ammn_ 6,7 dlmerhoxyqumazohne (V)

byﬂlemethodofUS 3,511,836.

- Wheén Method A is ‘employed, the’ 1-substitated ‘piiperazine, which can be: obtamed':

o ?fﬂf’é';fé’f;m commercial soufces. or prepared o the”above msitioned compounds” 30
rac



1, 543, 668 5 or 2 -bronofuran and
n-butyllithium However, the preferred 2-furyllithiumreagent is nost
readry—obtarmed—from furamand =butyftithium Wiile the reactants of
formula (1) wherein R is -COOR are disclosed and clainmed in U S.
3,511,836, certain of the remmini.ng conpounds of fornula (I1) are, 5
we Believe, novel. Said internediates are enconpassed.in the structure

(I S [err] wherein {err] is.defined above. The.conpounds of

fo Isa (I ) wherein [err] is 1543668err] and - CO\IR4R can . be's‘-::pr epar _ed by
.I\/Eth'a"m""t e QiR OF_T Yol pr I L PR

substi t ut ﬂ&(@gl&@aﬁ{gﬁ:@ p?ﬁ‘«n 8 .' 0, a o "'qndm no- 6,7 -

di met hoxy -inert Idngafiic iséhz0 Thé ﬁtbﬁﬂa 'detrhxgeoﬂﬁhw starting-

R wuideapsinluy o kgt Qahpeferel p@ sas An
, Aands o '

5 i -
' ?St]?(r)rtrrglq, %ﬁﬁ@%% Bt hod .B: [err]

The cyanogiedly, the rkuadi mmﬁlepdmmdnmhﬁoxnbeferred cyanogen

are- é%mrm%,

secondary sehdide, & , AstFod ylhke of Boon, jour.

Chem  SocC ethyleibglydollB¥utyl-ethéri ' " several of chl or of or mat es, [err]

are avail abl é"ﬂm Mﬁh@@mﬁmm thegrompaynds of fsmet!ae(\f)mﬂ naleq;lmth can he pr epar ed
_ * éFe 192- 1932).

bk tes G & vg@’hﬁﬁrﬁl ni ng chl or o-

uf.- Pr-akt . Chem

M t'he lé?pproprl ate

di me@hoxy dHferts mggndgr Hp @mslysn, 6. 30
- Wen et hQebtads gwgqpﬁ&yeﬂpkt, ol tha YhiSiE o Lok _ g whi ch can be
. obtained 38-alkefink pEr byfmgmen;mr sodiifnClfyBroide, PotaEIah B m t he above
te fol n of solvent. :
rrentlg)ned %Wﬁd&m[ T b{;ﬁ'@mhﬁg-w- vent. s
NH - |
g
—-C
!\
| Y
and Y is —OR8 ~SR* or -—NR‘Ra are- preferably dmved from the eorrespondlng
compound of fo:mula (II) wherein R® is —-CN The imino esters of formula (II)
* wherein R3 ig
30 AN 30
OR* .-

§ arepreparedfromthemuﬂe,R’ —CN byreacuonwhﬂiacompoundoffozmzﬂa _
R*0OH. The reaction can beeamedmxtundetamd or alkaline conditions. When acid
conditions are emploved the reaction is preferably carried out by dissolving the
: cyamcompoundandatleastaneqmmohramomtofthealkamlorpbmolofformuh
35 R°OH in an' appropriate aprotic solvent, such as, for example, diethyl ether, tetra-. 35
- hydrofuran, chloroform or methylene chloridé, then saturating the solution. with from = -
~ two.to four moles of dry hydrogen chloride at temperatures from —10° C..to 25°.C. .
_ The reaction i carried out under substantially anhydrous conditions. The reaction s -
_ maintained :at a temperature within the above range.for about 12 hours or longer .
40 periods .of up .to a_week. The: reaction mixtire is then made alkaline with, for - . 40
- example, sodium_hydroxide or. potassium hydroxide and the deslred product isolated - T
: byextracnonandevaporanonofsolvmt. Co
- When . alkaline conditions are employed to prepare the i imino ether, the 2 (4-
' cyanopiperazin - 1 - yl) - 4 - amino - 6,7 - dumethoxyqumzolme is dissolved in an
45 excess of a.dry alkanol or- phenol of formula R*0OH, containing an equimolar amount . 45
- of an alkali metal alkoxide or phenoxide; for example, R*ONa or R°0OK. The reaction- S
may be carried out over a wide range of temperature; however, temperatures of from: .
50° C. to 125° C. are preferred. The reaction is ordinarily complete within a matter
" of from about 2 to 20 hours. The reaction’ mixture, cooled to room temperature, is -
SO _ then neutralized; for example, by additionof ;hydrochloric, sulfuric,. aeetlc, formic 50 -
- .or phosphoric amds and the mixture evaporated to dryness. The residue is partitioned
~ between water and a water insoluble solvent, such as, for example, chloroform, -

@



6 1,543,668 where Y is [err], [err] or
[err] and an equinolar amount of p| perazr ne and corrpound (IV) are
conbi neg—n—etti-rotar—anotrts—+—th
organi c solvent. The reaction can be carrr ed out over a Wi de range of
tenpera- tures. However, tenperatures from50 C. to [err] are preferred.
Wthin this 5 - preferred tenperature-range the reaction is ordinarily
conplete in fromone;to tvventy- 5 four hours The product nay be isol ated
in the form of .;he hydrochl ori de or { Gg1 de salt and subsequently
converted to- f ree—base—by—stoar e Fa—t

m xture can be nadem_the’_

hydr oxi de and the free- S ' ?ir?% n and evaporatlon of - 10
sol vent Ekanpl es of suitable reactron ert so vents for this nethod are
the al kanols 10 such as et hanal , - but anol "..i sMEnyl ~al cohol , hexanol and,
cycl oberanol ; NN-di methyl - fornam de, di#fet hyl acet an de IR
di met hyl sul f'oxi de, di.ehyl enegl ycol . di et hy her et hyl'enegl ycol .

n-butyl -ether; and chl oroform - Wien Met hod. B 'SIo errpl oyed t he compound of

assi um

formula (V) ang an equj.nol ar -15 - ° “arount of the appropriate conpound of |
formula [err] dre r &t l?ﬁ phete dsporibed acid conglisiops fon the epstespondingct i onS
i nert organic sol ventor W i%n is preferﬁyly carried out at

t enperatures of from[err] to [err]. Exarrpl of suitable sol vents ‘for use

in Method B are_ethyl ether, ‘isopropyl ether 1,2- di met hoxyet hane,

di et hyl enegl ycol ~di - met hy'I ether, tet rahyd~r of uran, tet rahydropyran, N n -
di met hyl f or mam de, dinethyl 20 © sul f oxi de,ORret hyI ene chloride,

chl orof orm and benz &y @epladile the ksl Sl-rbhlm%l @ By iWith the ﬁ&%@ﬁe Br om
about one to ten howr thiopheael ofl il H*SH. QHéyCdhn his beedpared by

met hods, such 18s, f &f fasuladll whewinr Rnig +RY withagn equimolar samoyne of RESH wather , 10

adj usting to an al kmﬁ for Bxi de,
ol 4551 U hycr o o 368 m@umé%“%% frrf%sg%ﬁ@y T pu e o

evapor at i on -of _sol veﬂlo Q1o 50° C. and prockkus mmﬂ@mmvmren
[err] is 15 - product is isolated merely byevaporauon of splgeng éim lexof] siitable réaetion | or 1 15
[err] are preferabl WW %Eﬁ"ﬁ% WEO Slssrerte methed fs| o
(I'1) wherein [err] is I'mno e orrrula(ll) whereln[err]
s 30

30 [err] are prepared. fromthe n|tr|Ie [er%f =--CN, _by- reaction \_Mth a

conmpound of formula [err].. The reaction Tag be carried out under add or
al kal i ne condi ti ons. V\hen acid conditions argpenployed the reaction is p
ly carried out by dissolving the.cyano conpound. and at |east- an equi nol ar
amout of he aIr?FanoI ’sdP o"*' gtive Q!Eim‘mulﬂ (V[)emh]anrmmun thippmaerth ate
aprotic sol verdt, sufffibdic. Fogpspanding i maTegrm e ﬁ mW'th 20
hydr of uran, chl or.of hsi do0 e ' ution.
with fromtwo to fop-rtohrmdsrdfsmyhdxyd'l‘lye ub;whaogepomdlkl ﬁélﬂika mtawypﬁ&ﬁﬁewe&hf rom
[err] to [e”lz ;?ueousalkahandexuwcuon Techniques for the reaction of amines with ammonium

. iocyanate and for alkylation of thioureas are discussed in Houben-Weyl’s “Methoden 25

der Organischen Chemie”, Vol 9, 1955, pages 887—889 and 900—903.
The N-amldmopapu'azmes of formula (II) whereun R*is -

N

NRAR! .‘ .

are obmmed by reactmn of the appropnane secondary amine HNR‘R" w1th an- 1m1no - ¥
30 esnerofformﬂa(ll)whaemk’ns R _ _ 30

PN -;'-':'. NH :

'ZOR’

which in turn,’ is demvcd from the cyanoplperazme denvanve of formula (II) whérein
R? js <~~CN. Said' imino -ester and said secondary amine -are ‘coriibined in equimolar -
amounts in the presence of 4 reacuon inert organic solvent and -heated, preferably. -
35 at a temperature from 50° C.to 150° C. ‘The reaction is ordmanly complete within’ 35
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The reaction is carried out under substantially anhydrous conditions. The
reaction is nmaintained at a tenperature within the above range for about 12
hours or | onger—40———pert+otds—of—tup—to—a—week—Fhetreact+ommxttutre—+ S
then made al kaline with, for. 40 exanpl e, sodium hydroxide or

pot assi.um-hydr oxi de and the -desjred product isolated by extraction and
aporation of solvent Wien al kaline conditions are gnpl oyed touarepare t he
; ether, the 2 - (4 cyanopi perazin - 1 - yl) -4 - amno - 6,7 -

hoxyqur nazol i ne |s di ssoly,ﬂg“sn an 45 excess of a dgy al kanol or
phens Of-rrrtor- - ontar YT e ot prmt——#5~of~ an- al kal i
net al  al k &t 5 f ",ﬁﬁ_ DO T Oy CTEELY. © The. reaction
s S A O T B, T rencton,

of from Méthéd AlO [err] are preferred The reaction is ordr narily cegplete
wi thi n a neTheclollawingf exesppley [pmr progided o @E%U invengien. {8 i xtur e, .cool ed
to room ¥eaele g‘jtl:r@l’:%“"“‘}ds ﬁi@rmngﬂwm@ﬁ%&ﬁnyaw ‘?Bﬁ’“"'@xﬁ?rp e,. by addition
of hydrogﬁlorl C, suﬁpﬂtjrl C, Wé‘gﬂeof"l c,  formic 50 or phosphoric aC| ds and the
mxture evaporated to drynessixmm.ﬂesr due |s partrtroned bet- vveen vvat er and

v ter i nsol ub2é4-§mmé‘u g@no-ﬁs MEtRORYHIWZOLBA | or of Qrm. -
1 493 66 mixture of 10.0 g. (0.033 moglfo zm _ WQ&ZP eth‘{/l ot her
- the dri e%mﬁham gmﬁf’gﬂ"t'd ﬂdgﬁ? M GAMBHOIRIRE Wis SiFredt Iuﬁﬂefhe desired.imno

et her . Tii&ogéﬂ p&ﬁtufe(XlZm-.sl-BH(G) gwrhmuemheam pitated [salid . can be

aredr@qmtby! dipicjdried itojaffosh 41.6 B, the '
coﬁrgespo ""g‘%ﬁﬁ : “8% f _the Hl kanol or
phenol ua oﬁﬁﬁﬁ%@&lcﬁi&tﬁb&y o&zwa;ambﬂrther t hi ophenol of
formul a fr&rnsa];easaihegam;am ga (898, )b M.Pr2affaCcThebyasy pectrum ® conpound 10
of forrrutnalefq-ﬂﬁr)"Il\lirpﬂri‘rﬂeiWeI3<14 ﬂ#mWKP%ﬂs)eMﬁbff%trr%%unt of [err] in the
10 ,presence of 'a reaction 'nﬁkBM?Bh"iﬁm ~A similar procedure fog preparing

S-et hyl i 59§ RisebtioR % §Is(yﬂ(@l(ﬁﬂaéljl Pint5| mlNe &R Réraliyddoas been.-descri bed

- by Arndt furﬂiemdecﬁarmqmﬁﬁperﬁﬁaave( mﬁm)mirdqlumcéé@ﬁgmﬂlo gy ef erably carried

out at t ehyerosn hremidy o mll@f @m@m%&gﬂ@ . npl etion in from
abogt onBe{Horni Efar,z;x, [ G o oo i M AEr el yaby
evaporathgaaw &W&m@fl%ﬂlbﬁh&ﬁ of ﬁe&iﬁyﬂﬂoﬁnﬁn,dxé i nert solvents

are thoseomrbtned/emlmcts aio Givied Hor atbledrirs choBssiviyrcathbriatertheat vaneteRdel f or obt ai ni ng

the conp ord Leyaeiioiperaainey  wherein J er.r | Sis LELG] to react the
Pgr azi nggé%ﬁ ﬁ'ﬁ'{ﬁ\ﬂﬁﬁ md[ mm&%ﬁ}dﬁﬁb Blihnat e3§0 20

obt ain t ﬁep,g,a J;;ga;smm 5rs|g)6{0022| in6¢) éfli-ganmy t hen be reacted
Wlth Themlxmrexsmammmdat50°Cfor24hoursafterw&u ch 2N

potassmm hydroxxde solution is added at room temperature to adjust to pH 9.5. The

organic layer is separated and. the aqueous phase extracted again witk. -hioroform and

35 the combined extracts are evaporated to dryness to obtam 2 - (4 cyanopxperazm- _ 35
1- yl) 4 - amino - 67 dlmethoxqunazolme. oo . _

o EXAMPLE 2.
o 2-[4-(2-Furoyl)p1perazm-1-yl]-4-amano-6,7—d1methoxyqu1nazolme .
~-In. & 100 ml., flask equipped with thermometer and drying tube was charged :
40 10 ml. of dry tetrahydrofuran and 0.5 ml: (6.2 mmoles) of furan. The solution was 40
- cooled to —20° C. and 2.8 ml. (6.2 mmoles) of n-butyl lithium in hexane was added.
To the resulting light amber mixture was added 400 mg. (1.24 mmoles) of 2 - (4-
perazin - 1 -.yl) - 4 - amino - 6,7 - dimethoxyquinazoline dissolved in 30 ml.
d:gl tetmhydrofman After the addition was complete, the reaction mixture was
45 allowed to warm ‘to room temperature while stirring overnight. The reaction was 45
© quenched into 88 ml. of 2N hydrochloric acid, washed with 100 ml. of chloroform,
adjusted to pH 10 with aqueous sodium hydroxlde solution and extracted twice with
100 ml. portions of chloroform. The aqueous phase was concentrated in vacuo to .
about 2 ml. -and filtered to afford 15 mg. of the title compound, M.P. 263—264° C.
- 50 The infrared spectrum and thin-layer chromatography behaviour were. identical to - 0
T that of an authentic specimen.
. When the above procedure was repeated, but employnng equimolar amounts of
all reactants (i.e., 6.2 mmoles of 2 - [4 - cyanoplperazm 1 -yl] - 4 - amino - 6,7-
dlmethoxyqumazahne) the title compound was-obtained m 37% yxeld.

55 EXAMPLE 3. 55
: ' Z-(4-Carbeﬂmxyp1perazm l-yl)-4-annno-6,7-d:rmcﬂtoxqunazolme
- In a reaction vessel equipped with ' stirrer, . thermometer and drying. tube was .
charged 60 ml. of isoamyl alcohol; 10.g.-(0.042: mole) of 4 .- amino - 2 --chloro- -
6,7 - dimethoxyquinazoline (prepared as described in U.S. 3,511,836) and 7.3.g. o
60 (0.047 - mole) . ethyl-N-piperazinocarboxylate . (Aldrich Chemical. Co) The mixture . 60.




the appropriate' halide or sulfonate, of formula [err] wherein B is

sel ected fromthe group consisting of chloro, brono, iodo,

met hanesul f onyl oxy, benzenesul f orytoxy—anra—p—teluveresu-fonyloxy. The

desired conpounds are then isolated by treatment with aqueous al kali and
extraction. Techniques for the reaction of am nes. with amoni um 25

th| ocyanate aRrgd=for al kykation of thioureas- are di scussed i n Houben- Wey's.

"Met hoden: 25 der Orgaschen Chem e" Vol. 9, 1955, pages 887-889 and i /)/
900-903. The N-Qm di nopi pera2| nes of for rrpg,f%ggl) wherein [err] is [err] o

r
rnrr1 st h
T

are obt ai ned Dy reaCLlﬁ)n "l -1 IU T dLC DCbUlluou y—atfe T WA
i mi no 30 - ester A1 Fr{ﬁ?ﬂ% m'sgnd ovem’gh“t o em-
30 [err] which in &b ,143|gs(949rr)l lf;.a,gm é“dﬂmglve of -
formula (NJ wherei shafplrat 295°Cs - - CN.  Sai d im no ester an salg secondary
anine are conbPned in B ‘remrof mdmelm‘madfeﬂ&uom i ners
organi ¢ sol vent -and te Staxsing 50 C.
to 150 C. The reactbmtersm@r “’?s WGGS

8 a matter of few hotht ﬂu:)akb&e m@irepweebutT

conmpound i s re‘@overﬁ #%%m%ﬂsonmmmﬂw@ymwﬁaw%e 10

reacti on m xture Exarrpl es of suitable reaction

i nert sol~vents are those provided aboveptQupiMetsiod A. 5 The

fol | owi ng exanpl es areApoimndfeasa e (O tiod) of 121 UG & PipeRazinll® i 41V @ihihé 087 They
5 are not to he conGfFde fazo] P t°hé21d!med1qmﬂ)m|1nccamm CMiidya
vari ations are’ poss;s aliced Wrdptlsd o ( a‘gybf’hl?"?f 1 lopf, th IfEng . 1015
2- (4- Cyanopi per azi nwéhny{o) -amlﬁﬁnﬁe &nﬁﬁm R B & of

10. 0g. (0. 033 nol e) migfareis :éomred Pitp s amli %}mﬁdﬁﬁ&dﬂ&-ﬁﬁ 'S with 0.5M

di met hoxy.qui nagol i e _ B 25rmlU0f8neﬂi371e6&dﬂoﬂaﬁTh8eﬁdcrg
(0.033 ol e). %éa)f cmﬁﬁﬁi ut '“é;, od anfl tdbe filtrpte Hy Pdded dfimleotias 20
stirred under mtrogbndﬂﬁeﬂ;b@qm Q4 Skl by Fitkee oD aig) EHed ST - hodPLo- The
preci pitated solid " szheeGhmbme@ mfeln& atrietl oG at VDS 1T Gor Wb bur £ Mk yeied air
dried to affopg 11.: 31§°° - fort ¢me Hwyndmobum&rofemﬁahtsol@ﬁt,tme title

conpound. The salt was pa"s“[“‘n y ﬁmﬁetween 250 m . 15 of ~aqueous saturat¢
sodi um bi car bonat e sol uti on and 500 ‘nl - pRAMPREQ of orm The | ayers were
separated and the ghl Fhet ahenprocaguze otamletﬂaﬁseﬁpehﬂad vk Uk ipproplideObiflord-Ne free

base as a dry foam g ﬁb Of A.NTirabstimed cabenyl rctiksideciieal s a
mol ecul ar i on3peak &ﬁm 0%1‘%% %@%Wﬂ"ﬁb?ﬁff’m&@a@l)&m ﬁmg{rbr r] .
(CN). . o

_ —COOCH,
' ' —COOCH(CH,), -
35 . | —COOCH,(CH;),CH,

. —CON(CHy, . - - 35

| _CONCH.(CGH).CH,

—covcm

—CON—CH,(CH,),CH,_;;;' L e

Lo --OOSCH,
. .—COSCH(CH,),
_ : -—COSCHgCH(CHa), _ _
45 G oS0 w0 —COSC.Hs .- : e 45



20 EXAMPLE 1A.

20 To a solution of 8.6 g. (0.10 nole) of piperazine in 50 mM. of dry

_ = ' _ 5 mnutes a solution
of 10.6 g. (0.10 nole) of cyanogen bromde in 50 m. of the sanme sol vent.
When the addition is conplete; the reaction mxture is stirred at 25 C. for

Ct oYPpurs, adjusted to pH 10 with 2N 25 aqueous sodi um hy@om de
s-hi'on and the organic |ayer. is.separated. The "~ 25_aqueous phase is
rtlons of tetrahydr of ur-an, . 1-he conbi ned

13

—act ed tvmce nor e W|th 100 r11,;3

- ext ~N- o : evapelated to

- dryness to aWImrthI: ﬁﬁ azlxsrmpwbd]wm&bamov&mmlrmmdﬁ stirrer, :
t her monet dlala?l‘ﬁg‘ﬂ‘b' Nepipewzipneasborglan, e phove ompayyyds are als | oroform 12.0
g. (0.05 b l?chl' g;ngg@ Stidertiylchths Qg ui nazol i ngs 30
(preparedepdl;, % 15 Nt MN y m 2 nolse) of

1- cyano- .db'amml.e ’l[hercmmmzrdﬂordommtcalpmm!ﬂfm@a@ NN+~ 24 hours after
whi ch 2N 9t FHSH"G%“‘%B{W ’F’étm& erature to
adj ust, t oP'Bl M 01aqueous phase

| ne

etlal.,
ext néct edn@g,qb,a MJ’&,@ 191 extractm are
. evaporated to dryness to obt ai n 2 - (4 cyanopl pera2| n- 351 - yl) -4-

amino - ‘6,7 - di net hoxyqui nazWNPLE 2. : .
2-[4-(-2- Furlb lytion of 6.8 2 rﬁOILtlgntrl]:oﬂfuaemnrncllmsmﬁljT -oflidryeethen s epolechtozol ine. In a 100

B e i

was 40 cml:)e 30[4 20NN - amlthﬁca&a 1)pifefazid -MMOKIPS )4 Odmint- lithiumin
hexane wadjmethexpqiinazoling mh‘é mlesﬁlmtwlrglét r'@htm@n@mmﬁmﬂm added 400 ny.
(1.24 mmrgg)e-“ oy YF.““ ﬁ 6,7 -
di mmhoxy&%ep ' > Bort f:m Wuramo After the
addi tion m&e&niy&tlead;ﬁsmw;ﬂaMMmomahmmwémm extraédd owved to warmto
roomterrp@ﬂaﬁ@?@ whlﬁed!btdmmlﬁgemmldmwMMW thees - 45 quenched
. ?"\%ﬁ?‘fﬂ‘ g pa: B 15 - ‘@“”;ﬁf chl orof orm
fored aqueous éodl um hyar ox| de solution and exjy act ed
twice W|th WWiidn fithe. abive prdcalafe i barfiddl cat @f o200 Clinteadigf €G0S CpltRse was
concent r areselts argsubstantiplly ushangedut 2 L and:-filtered to afford 15 ng. of the
title compound, Mp. 263-264 C. 50 * The_ infrared spectrum and
t hi n- | ayer chromat ogr aphy behamAMl’LEvere |dent|cal 'to. 50 that of an

- authentic sri d-c\nxinort,7-dicthoxydyinazelicyd-3l but &J“rpl oyi ng

- equiol ar,a [ﬂimggf _ [4 %
cyanopi pem Qm%mymm g‘e ,gf rw Wol | ne) the title

conpound piperaziabt Bi fAgd 4i ram’H)AJm umazohnelsaddedand

EXA |_E 31ngm1xnmelsreﬂuxedfor5hours Afmrcoohngtoroomtem .

> (For il ibtncime mg:ﬁﬁ'ﬂwﬁm mﬁé o1 6™ .2

reaction qu&e;,ashgd t‘earma d(; ‘ng tube was

. charged OG&hhdrous st ﬁwryhbn erméa)npafndzl am no-2 -
" ¢chl QjpO- Whenthcreact:onlscamedwtat SO"C.forZOhouxs,nhemﬂtsaresubsmn

yunchanged.

EXAMPLE 6A.
When the above procedure is repeated,. but ‘employing n-butanol in place of the
ethanol used therein and the reaction mixturé is maintained at 125° C. for two hours
tlmwodnedupmthesamemanner,4 (4 - amino - 6,7 - dmmetlmxyqumazohn 2-
45 yl)plperazme - 1 - imidic acid n-butyl ester is obmmed 45

EXAMPLE 7.
4-(4-Amo-6,7-d1methoxyqumazohn—2-yl)plpemme—l-mdzc Acid Methyl Ester
Under anhydrous ‘conditions, 6.3 g. (0.02 mole) of 2 - (4 - cyanopiperazin - 1-
- 1) - 4 - amino - 6,7 - dimethoxyquinazoline is dissolved in 150 ml. of ethyl ether .
50 andlSmL(OWmolc)ofreagentgmdemeﬂmnolxsadded The solution is cooled 50 -
" to 0° C. and anhydrous hydrogen chloride is added until the solution is acid to Congo
red paper. Theresultmgmxxturelsstoredat0° C.for:twohours,ﬂmnallowedm
warm to room temperature (25° C) overnight. The reaction mixture is made alkaline .
' mmZNsodaumhydrondetheethcrlayersepamwdwashedmchXSOnﬂof' .
55 - water, dried over anhydrous magnesmm sulfate and ev-aporated to. dryness to obtain 55
the title compound. . g
Whenﬂxeprocedurexscamedoutat —10° C for48 hmn's,ﬂleutlecompoumd
- is similarly obtained: .



- - dinethoxyqui nazoline (prepared as described in US. 3,511, 836) and
3 g. 60 (0.047 nol e) et hyl - N- pi perazi nocar boxyl ate (Al drich Chem cal

1L 42 6690

6,
7.

Co.). The m xture 60 543663

9 was heated at 100 C. for three. hour s and al l owed to stand overni ght at

roomterm peraure. The mxture was diluted with 120 m. of isoanyl '

al cohol and fyktered to.obtain 14.3 g. (949 of the hydrochloride salt of @

the title conmpound, whi ch nelted sharply at 295.C S Twel ve grans:

of the hydrochjpride salt was st rred |n13@k5§d -of ¢hl oroform 5 1

cont ai ni ng t wo~egurvaterts" urﬁueu.y.au r #‘tﬁ—t-m—hou-r-r-t-lm-e-at‘l-ed

starting material was: 0 veéd tr o I aLe shed with

two 50 ml. portions of g?énrmo'ﬁen cgﬁqcse,ml'""' d'g'ynessw “P¥btain 5. 1 g.

(48% of \whe title C Awowhiton aVEg. t(0.62 abrayef prqcedwnep:pemhepleapled Hut the

reaction m xtdre malﬁakddmﬁhmqumolmfer?ﬂmlfobldw@nl%molsd@ﬂhﬁteﬂﬁpem f of
¢

one hour in NN-di ph of 1§ g Wé’ (0 LnE yhfugreapuan
! for

. The resul mnmn ¢

substantial l'y uncha,ag drs, théd ¥ ovdd! i ki) '.[thﬁzld s ek 3931 e) of 2.

- (1 - prperazinyl )etherﬂﬁl%ereﬂl‘ﬁhdﬁhedto&bﬂmtlﬁildﬂl&bdﬂip&)ﬁdﬂl nazol i ne |n 25 m . of :
2- di met'hoxymt hane is cooled to 10 C. ExWMPLES. -~ solution of 1.09 g.

(0 01 ol e) of ethyl Bhlemployingr theemprapriats alathol, plimqlhensmmansaelsmz ma&ﬁall s -

added droepwi se overs “?ﬂ‘iﬁghu,ég“’ﬁﬁd °§PF‘1“}PP" ik e‘sl s
al lowed to warm togﬁ%ﬁ@lm ﬁmﬁemﬁ rn;d%zgiffmdn PeP PHIOERPES hour s,
The reaction rixture. is-poured into 25 oj—water, adjusted to pH 9.5~
wi th 0.5M sodi um hydr oxi de sol ut i 6% Axatt ed Wicth 3 X 25 ni,. . of

met hyl ene chlgride. The extracts 20 "arfe concemdrated to about 20 ni .,
filtered and to the fi I trate is 'adgl N of 20 hexane. The 15
preci pi tated product (4 - car Ry hoyp| perazin - 1 - yl )- 4 - am no-

6, 7- di net hoxyqui nazol | ne is collected bVafiltration and air dried. Wen

t he above procedure is carried out at'=20 (¥ for 10 hours-in nmethyl ene

chloride as solvent or at. 500 C. for: Bin tetrahydrofuran as’

sol vent, the 25 results are essentig Chl@éH ame. ... '
25 EXAI\/PLEzo VWhen 't he. procedure of .Eca{;ple 3Ais repeated vmth the 20

appropriate chloro- formate ester, chHeSGH.6HdH:.0or mat e ester of --

N, N-di substituted carbanyl chioride i THeEEE(Hs)et hyl chioroformate, the

foll owi'ng conpounds of formula (I1) . ar eE)é\ FQLEaEI y 30 " ‘obt ai ned.
gg Lerr] [errds 35 4(4Amino-s, 7-dimethoxyquinazolin-2-y1)- 1-(N-methy1—N—phenylam1dmo)- 25
. zine

. pipera
. To a flask contammg 3.47 g. (0.01 mole) of 4 - (4 - amino - 67 dlmethoxy—-
- quinazolin - 2 - yl)piperazine - 1 - imidic acid methyl ester is added 1.07 g. (0.01
: - mole) of N-methylaniline dissolved in 10 ml. of ethanol. The resulting mixture is
30 refluxed for 18 hours and cooled to room temperature. The precipitated product is 30
. recovered by filtration, washed with ether and dried to afford the title compound.
: When an equivalent amount of 4. - (4 - amino - 6,7 - dimethoxyquinazolin - 2-
yl)plperaz'mc -1 - imidic acid #-butyl ester is used in place of the oorrespond.mg.
methyl ester in the above procedure the results are substantially the same. C
- 35 . When the above procedure is repeated but the reaction mixture maintained at 3.
' 50° C. for 48 hours or at 150° C. employing N,N . d:methylformamde as solvent,- o
- the !esul.ts are subsmnmally the same. . . '
EXAMPLB 11 Sl
When the, prooedure of Example 10'is repeaued but- usmg an eqmmolar -amount
40 of the appropriate amine, R‘R"NH, in place of N—methyl amlme the followmg com- 40
o pounds’ are similarly obmmed : .
S . ‘NH,
/ ‘n—-(I:-NR4R5 '

e

45 . : . - CH, CHCH, =~ - Y
, CH; CH;(CH,),CH, S e T
.- CH,CH, . (CH,);CH—CH,
: CH:(CHz)acm . CHy(CH,);CH, - -
N - GH



] “for- O--l

45 45
10 _ 1 543 668

= +r opri ately
subsituted pi per azine in pI ace of ethyl N p| per azi nocar boyI ate, the above
-conpounds real so obtained. Methyl. chl orof ormate, n-butyl chl orofornmate,

- AAN-di net hyl carbanyl chloride, 5 N, N-di phenyl carbanyl chi QI;‘L de and
@t hyl, “N-phenyl car banyl chloride are com 5 mercially available. The
|nr ng chI or of or rrat es, chl orns4b,|55§ for rrat es and N, N- di subst id-ut ed
car ba DT ED - TEAppr 0-

priate al cohg_lp W}s pngg,gd: Sd &{BQQFM ?n),,geag;é me procedures of
‘Ber gmann @8, 93@1%6 er. ., 65 1192 1932) ensen Jour Prakt,/Chlm

148, 105 (1937B 0100 atom) ofBoding rof 28w, chlogdedin r espeh.‘vr vely.

et R R R S Mo i fo o)

Under . ‘anhysdiugl 5 eaabwid. B)5 g. @.zﬁaold)ukeurﬁi‘ana st 40 oodPie@ped tﬁ‘@] ution of

butyI | |thfqymhmnt¢mmed#@e|2§ualdde@ and the 1(5: 129 r(eosultr ng m xturg is sti rred
T S R e M T o 2

di met hoxqupﬂwed I:d"lﬂarinl’l:oZﬁ:m einpemcim.erﬂayésulu@h&tureﬁhﬁdrﬂwbjl ng i xt ure' is

stirred asddton of 100 gl of Wanrapd Wéﬁwmmdom pquecyy dayeri iy ht aﬁ room
terrp«gr at uffced gith g%gﬁ%ﬁﬁm g G‘fm‘?wdﬁ%{ﬂroch oric.acid
cont ai ni ngian & ¥.9 | tBBhexVquinazolitt! which Gan | vvo .50 m .

porti ons by silizh pebdtohintr e extracts di scarded 20 The aqueous | ayer

is adjusted to pH 10 with sodi um hydroxi de sol utlon then extracted with 3
X 50 ral. of chloroform The MSlgare dried over sodiumsul fate then

concd@nt r at ed to h(%hioylpxpmrmal-ylw rchmmhoquhmﬁzalemane 2 - [4 2002 -
furoyl)- Jeder Ay vngE solutipn quﬁ]ﬁ & G’gg ﬁ%%}/qw nazol ine is
pr eci pi --1 y %ﬁab pemzm 1 - 1) 4

25 \When tigg PN A rne75 mq,a N&m%a (ﬂr&wwsieﬁ’a@l -60 C, the
res@t s, anmuwhsmummbrla 25

uthl Wxs&ompleue, the readnon mixture is .
sy-£he : 9 ture pveighte - Aci d Et hy!l

4-(4-Anin Ll rﬁtfﬁo’?y
ESt er 30 F‘%@m ‘”: . u

Ny 2rnonet er and
.. refl ux CoRti Rddivb hydkoaide Golution 3hH @ ol

gefn metal , 0. 253 g.

(0. 301 g. isat _mthaZMeI@Ornﬂ ¢mmwmmmmlmc samrrpl e'?‘el y
reacted, SWCLPARG OVer BEPCIOYSIIAgES F’r 1-yl) -4-
AN N0 - 6 ol oAl LGRSt HW%?'@?W ing mxture is
refluxed for '.'; Af er cool ing to room. terrperature gl_acr al acetic
E EXAMPLE 14. =~ I
35 2-[4-(2-'l‘henoyl)p1perazm-l-yl]-4-ammo-6,7-dnmethoxqunazohne R 35

In a flask fitted with mechanical stirrer, reflux condenser, dropping funnel and
nitrogen inlet, are placed 0.73 g. (0.03 g. avom) of magnesium turnings and: 75 ml.-
of ethyl ether. With stirring, is added dropwise 6.3 g. (0.03 mole) of 2-iodothiophene-

- (prepared by the method of Organic Syntheses, Coll. Vol. 4, John Wiley and -Sons, .
40 Inc., New York, 1963, page 545) in-25 ml. of ethyl ether. During the addition the =~ 40
reaction mixture warms to reflux. When the addition is complete, refluxing is
continued until most of the magnesium has been consumed. Thenasolutmnof360g
(0.01 mole) of 2 - [4 - (N,N - dimethylcarbamyl)piperazin - 1:- yl]. - 4 - amino-

6,7 - dimethoxyquimazoline in 50-ml. of ether is added dropwise over 30 mimites and -
45 the mixture heated at reflux for eight hours. The reaction mixture is-then worked 45
: upasdescm’bedexamplelStoobmntheuﬂecompmmd.

EXAMPLE 5. - ' D
_ When 2-chlorofutan, 2-bromofuran, or-2-iodofursn is empltvyed in plaoe of the Tk

- Z-mdotinophcne in the procedure of Example 14, 2 - [4 - (2 - furoyl)piperazin - 1- L

- 50 yl] - 4 - amino - 6,7 - dimethoxyquinazoline is similarly cbtained. ©. 50

: . The 2-chlorofuran and 2-bromofuran are obtained from the correspmdm 5- _
halofuran-2-carboxylic acid by the method of Shepard et al., ]. Am. Chem. Soc., 52,
2083, (1930). 2-Iodofuran is prov1ded by the procedure o'f Gﬂman et d., J. Am
Chem. Soc., 54, 733 (1932) o

55 : S EXAMPLE 16. 55
_ By employmg the appropﬁaﬂe starting materials in mch cdse: and employmg the
procedures of Examples 2, 5, 12 and 13 the following compounds of formula (I) are
similarly obtained. ,



35 acid is added to neutralize the m xture. After evaporation to
dryness, 25 m. of water 35 and 50 m. of chloroformare added to the
residue. The mixture is transferred-to—a—seperatory—ftummetr—amt—the————
chl orof orm | ayer washed again with water, dried. over anhydrous sodi um
sul fate then..concentrated to dryness to provide-the title conpound. Wen
t he reactlows carried out at 500 C. for 20 hours, the results are
substan- 40 ™ tial)y unchanged. _
ﬁobllfi(gtg/s:_El gAl VWen the_ above pr ocedurep sgmpeat ed, . but ‘enpl oyi ng 13
mai ntai ned at 125 C for two hours then wor ked up in the sane manner, 4 - (4
- amino - 6,7 - di nethoxqu nazolin - 2- 45 yI)pl perazine - 1 - imdic.
acid n-bwyl -ester ‘i s obtained. 45 EXAMPLE 7. :

4- (4- Ami no- 6, 7- di met hoxyqyi nazol i n-2-yl ) pi perazine-1-imdic Acid Met hyI
Ester Under anhydrous cgndltlons 6.3 g. (0.02 nole) of 2 - (4 -

cyanopi perazin:- 1- vyl 4 - amno - 6,7 - dinmethoxyquinazoline is | .
dissolved in 150 m: q '.__;e c,h_y ‘et h_e; 50 o, a,ndol 8 nd. (0g044 mmle) gf
reagent- gr ade met hanol gigs %d dN 'I% oﬁol UtT"OI’NI s*cool‘a!d SQ‘ to G“C affd: -
anhydr ous hydr ogen. chI&r‘al He i's added unti | the soI utionis acid to Congo '
red paper. The:resulting |ixture:is stored at [err] for two hours, then
allowed to warmto roo terrper'ature (25 C) overnight. The reaction mi:xtufe: .
is made al kalingsw th 2N podi um hydroxi de, the ether |ayer separated,

washed with 2 X550 m . of |55 wat er, dried over anhydrous magnesi um
sul fate and evaporated tojdryness to obt ai ‘55 the title conmpound. Wen
the procedure is carri &l put at ,-10 C. for ‘;;485hours, the title corrpound, i §
simlarly obfiaiged: B1|s E % 5 4 L 543=668 £

11 EXAMVPLE 8~ Sl n ® oo g = & s 2
4- (4- Ami no- @ 7)d| met hoxyq{E naz oldi nE2- 5| ) pi Qer-ﬂzm’le | -Ehl ai rE d| c 'E\CI d K

S-n-butyl Est
cyanpi perazin

¢ To a solufPoh of. B.3 g. (0.0% Mble) of 2 -~ (4 -
W) -4 5 - amno - 6,7 - dinethoxyquinazoline in 7

OT

m . of diet hyTIyT:oI df net hyI ether is 5 added dropw se over 15 m.nut ¢s
a solution of @ ) (-0.0E nmol.e) n-butyl ngycaptan in 25 m. of the sane
solvent The redHding m xfuresi g stinfed af 20-[err] for two hours, then
t he sol vent |§ rendved in vawOﬁéTheEﬂ- esidee is trituratedzZpith ethyl <3
ether, filtered and drl,ed toa_«:)bhiiln t:Eie tlglencogpound 108 o
EXAVPLE 9. .0 g & s :: & 10 By enﬁoyl ng theH
appr opr i at e a°|‘ cél‘tol phenﬁ Br &e@c@ ah Bs 8t ‘ftl:‘hg:"rrat erfal = =
B B 9 -0 Z Z Z— g g - 3 :
$EE88¢8 8§88 .z B Bz
T 995 . e =9
®o% )
. g 8 . -8 -
o |S = =2 5 S = = S
= - T R - ¥ e = 2 - o=
1% 3 8§ 8§ 3 = a4 % 8§ -4 B
izs£8F Fzg EF 2 £ 8
. n U A& & & & U U . & a O &
¥ e.
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and follow ng the procedure of Exanple 6 or Exanple 7 for those cases where
Yis O-alkyl or [err] and the procedure of Exanple 7 or Exanple 8 for
5 W ng conpounds are obtai ned.
[err] [err] 20
20 EXAMPLE 10. 25
- Am no- 6, 7- di het hoxyqusnazol i n- 2-yl)-1-(Nnet hyI N: phenyl am@no)
i perazine To a flask containing 3.47 g. (0.01 nol e) of,4 - (4 - amino -
-14di net hoxy- qui nazolin.- 21,543y69 pi perazine - 1 - imdic" agdd net hyl
ester 15 added I.07 g. (0.01 ol e) of N-nethyl anlllne dissolved Tn 10 n .
of ethanol. The resulting mixture is 30 reflukxed for 18 hours and -
cool.ed to roomtenperature. The precipitated product is 30 recovered by
filtratijon, washed with ether and dried to afford- the title co ounse’ \When
- an-eqyiVYalent amount of 4 - (4 - amino - 6,7 - di rrethoxqu nazdglin -. 2-
yl)pi peqazne - 1 - imdic acid n-butyl ester is used in place
: corrésg)c ngdi ng gethyl esteg in tJ1e abgve proceduge th@, resugts '
subst‘damtlally %e saﬁe 353 Vﬁen t e abo¥e prm:edure i s {repeat ed but
t he geﬁ titon" mxture mai nt'ai ned at .35 50 C. for“48 hours or atf[err]-
enpl oyﬁﬁg N, N - di net hyl f ormam de as sol vent, the results are
t he sé"mg.. EXAMPLE 11. when-the procedure’ of Exanpl e~10 |s refeat ed but
usi ng an equi nol ar anount 40 - of the appropriate amine,” RARSNH, in
pl ace off Nmethyl aniline. the follow ng com. 40 pounds are sifnilarly
obtained. [err] [err] 45 ' ' S )
45 -50

50 238 & 8 g & , . 1,543%68 E |

12 EXASMLE 12. 2 Furyl sodi um i sfjp pafr d by the nethdd of Bortgn.et al., |
‘Am  ChEm-ZSoc. .68, B3 (1846)  aB fol Bows: g.3 g& (0. -J@ g. &om| of sodium
sand and $20.7 g’ of B- amy® chl oPi de i°n 200°n1 ) . ®of . ePhyI et her are

stirredjvigorously at [err] to [err] "¢. until -the sodiumis lconsuned. 5
-Then 10 |g. of reagent grade toluene is added.-and the.mi xture isl allowed to
warmto {reflux and mai nta|a1ed at .the reflux tenperature for . tHree hours.

The resdlting benz‘ylg. =, L L = =» 
W . _ . o . _
=5 B8 &8 &5 E .8 g
O E = T E e &£ x5 FodA ol .
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sodiumis treated with 13.6 g. (0.2 nole) of furan and stirred at oom

tenperature for 1 hour to provide the 2-furyl sodium 10 To the

above m xture i , . . .

car bet hoxypi perazin - 1 - yl) - 4- amno- 6,7 - dinet hoxyqui nazol i ne

di ssol ved in 300 nL of et hyI ether. The reacion -mxture is stirred at

[err] for t WO urs, then allowed to warmto room tenperature. The
resulting mxture- is hydrol yzed by addition. of 100 m .. of water, and the@
et her | ayer sepaat ed. The aqueous Iayer |1s,543558 extract ed with 300 m 15

of ether and t7
sul fate. Evaporatlon of sol vent affords 2 - [4 - (2 - furoyl)pl pera2|n - 1-
yl] -4 - amino - 6,7 -dinmethoxyqui nazoline which can be further purified if
desired b\_silicg gel colum chromatography. EXAMPLE 13. 20 . _
2- (4- Benzyl pi p€r gzi n- 1-yl ) 4- am no- 6, 7- di met hoxyqui nazol i ne 24?
Under anhydr ous’ dondi ti ons, a sol ut| on of 5.43 g. (0.03 nole) of phenyl - :
magnesi um brorgaid: in.100 n . . of tetrahydrofuran s swept- with dry n|trogen
and a sol.ti orﬁ;pf .15 @ éo B18mfe)Sofn 2% (% -ey@mngpiherlazin g 1 - §1) |
4 - anmio- 6,788 dinet hoxyqu| n&zoline i'n. 75 nL of ‘the sane sol vent i's added
dropw se overn‘ﬂ) 25 - mnutes at roomtenperature Whien the addition.
is. conplete, t"hj reaction mxture is 25 heated at 650 C for six hours,’
then allowed to dqtand at roomterrperature overnight. To the reaction

m xture is then:gdded 25 nm .- of 2N hydrochloric acid and stirring is
continued for anadditional 30 minutes. The reaction nixture is then made
al kal i ne with godi um hydrOX| de solution and the organl c | | ayer . separ at ed..
The aqueous | ayer EO i ,g _gxt_g adt eg vgth 28X goo meg  @f _ietra[gydr of ur: an _
and the conbi ned OPganl @ | ayevs o 1'50 areedri- eg over aﬁ'hyar 0®S. ma@nem um
sul fate-and eveppcr_at ed- {2 #Eryne Bbtz Brele > i Bl exconpgund ich
can be further erPfl ed“oygcrglst?al [oi zatl'%n rgﬁt et %n@l 'Er %y co%ﬂrm VE '
chr omat ogr aphy orf silica gel. EXAVPLE 14. 35 , '
2-[4-(2- Thenoyl ) pi pera2| n-1-yl]-4-am no- 6, 7- di net hoxyqui nazol i ne _ .
35 1n aflask fitjited with nechanl cal stirrer, refluy condenser, dropping
funnel and nitroden inlet, ‘are plaged O. 73@. (0..032g. atom- of magnesi um
turnings and 75 fi. of. ethyI gthera Wth stjrrng, i%4 add dropwise 6.3 g-
(0.03 nole) of 24i odot hi opherg (pr@oar ed b)g:the Aet:Etod 5y Organi

Synt heses, Col iz |Val . 4z JohrEWIe;e and SoRs, 4(5 C gnd , New York, 1963,

page 545) in 25 rds g_j» et hiil =t I'Et)zar Durlﬁg:ihﬁ' agdi @1 Ehe.. 40 P.eactl on

m xture warnms to rgf—k.uxz er% %ddl tidng Smco%plze Eefc uxi ng i s
continued until fust of haf‘rnge g c% %ﬁd Ol Hpash Belft @)Q%ot
3.60 g. (0.01 nolle} .of [4 (NN | carb )‘}glpéram - vl

- 4 _ amno- 6,7]|- dinet hoxqu nazoline in 50 m. of ether is added

dropwi se over 30{m nutes and 45 " the nixture heated at reflux for eight
hours. The reactijon -m xture is then worked 45 up as described in Exanple
13 to obtain.thetltle conpound. ' ' :

N — ]
=|§ 5555585 5 22 i &
- ] -] L R "R B B W ¥ ’ ) B0 .
EEEEEEEE g-‘&i$’;~-;~'a z Z
> B~ 2B B 8 8 = = >
. | . [ y v © [ P oSN
olg g sddisdzrzsigig &2
S ) NN N e e A UU Q@ a A .o O « PO
; -y
N g.. .
ES g g 89989 g3 = s
5[ B

. By Procedure




or 2-iodofuran is enployed in
nple 4, 2

2- br onof ur an,

pl ace of the 2-iodothiophene in the procedure of

EXAMPLE 15. \When 2-chl or of ur an,
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[err] Yis [err], [err] or [err]; 10 [err] is al kyl having from
one to four carbon atons or phenyl; 10 [err] and [err]
are the sanme or different and - '

carbon atons or phenyl; wth from one to three rreLes_oLﬁMMct ant

of the fornmula RIM 15 wher e

15 Rl is furyl . phenyl -or thi enyI _and- Mis’Li, wﬂlﬂu”mnmﬁlHM| S CI
Br or 1; under substantla‘lly anhydrous ) condltho of :
reaction inert _rganlc sol vent at’ a terrpeu;-kgse from err] toJerr] - a-q '
20 - b= : -
20 2. The process accrfgﬂ gﬁ@w&“& r is. -CN or [err] and M
is Li. 3. The.process “(?Ial de&i’er}g‘{“ﬁ{am 2 wherein'said =
reactant & are con- tacted at a terrpe ture ro Ll to - err] .25 '
4. The process ‘according tg .any oné 63'5 ﬁ ﬂ.\lj/'g ﬁr/merel n equi nol ar.
anmounts 25 of sai.d reactants are cont d. 5. The ptocess according to
claim2 wherein[err]. and [err] ‘are 8@ A 6. The--pfldcess aecordi ng

to claim?2 wherein-[eri] and [err] . e- eac phenyl 7. The process-
according to any one of clains 1t06where| [err] .is 2-furyl. 8. A

hypot ensi ve agent Hehidh R!'h@ﬂie 4’21 as de{! ned jn claiml, nmade by 30
the procgss of any oné o‘l‘mf:‘t“%??ﬁmfef’{f LETT & PERKINS, - 3
Chartered Patent Agents; 5, Quality Cgs‘(,‘)urt ' er ne ‘London, WC. 2.
Agents for 'the Applicants. Printed for tatlonery Of fice by
the Courier Press, Leam ngton Spa,. 197 ubl i shed by lhepPatent Office, 25
Sout hanpton Bui | di ngs, London, WC2A ¢l whi. ch COpI es .may be obtai ned

NHy
. wherein R*is —CN, -
SUREER o _ NH

g 4

—C or —C H

SN . AN

_ _ . . Y D §
B ' Yis—ORY, —SR'or —NR'R’; | - S |
¥ 10 R? is alkyl havmg from one to four carbon atoms or phenyl, 10 . -

-  R* and R are the same or different and are each-alkyl having from one to- four
' carbon atoms or phenyl; i
with from one to three moles of : a second reactant of the formula

Aep - ’ . : g R*'M S . '
“15 *  wherein : _— : 15
R* is furyl, phenyl or thlenyl - : _ _
and-M is Li, Na or MgX where X is Cl, Bror I; . .
: _under substantially anhydrous conditions in the. presence of a reactioni inert’ o
S orgamc solvent at a temperature from - 80° to 65°C; and e
20 b. _hydrolyzing the reaction mixture obtained in step a. 20
' Li 2. The process according to claun 1 wherem Rz .is, —CN or -—CONR“R5 and M S
is Li.
3. The process accordmg to claxm 1or claxm 2 wherem said reactants are con-
' tacted at a temperature from ~60° to — 20°C. -
25 . 4. The process- according to any one of claims 1 to 3 ‘wherein equimolar amounts 25
_ of said reactants are contacted.- '
5. The process according to claim 2 wherein R* and R® are each methyl.
_ " . . 6. The process according to claim 2 wherein R* and R? are each phenyl.
ce o T Theprocessaccordmgtoanyoneofclalmslto6wheremR1132-furyl ' S
NP T - 8. A hypotensive agent having the formula (I) as deﬁned in claxm 1, made by 30 0
ot R theprooessofanyoneofcla:mslto7 . .
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