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from25 by a Aifdeltcaraliid dahalogenatl on process from certam novel 2 - [4 - (halogenated-
25 An. espett atr(tyy)prpcreﬂﬁrer 1 edlIpréocassnp 4 &7 t ne@t]fhe@rpﬂtl%yl ng 0a conpound

Of- t form#qw &eﬁumgﬁf;}%f% Iguzrmacology, 75“'139? i?195 ) r'ﬁgm e most

preferred mvenuon also relates to the novel 2 - [4 - (halogenated - 2 - furoyl)plperazm 1-
11 - 4 - amino - 6,7 - dimethoxyquinazolines which are useful as the starting materials

in the above process.
15 The invention provides a novel process for preparing 2 - [4 - (2 - furoyl)- 15.
' piperazin - 1 - yl}] - 4 - amino - 6,7 - dimethoxyquinazoline or a hydrochloride,
hydrobromide or hydronodlde salt thereof which compnses contacting a compound of

the formula:
N_ " } (X) . "
t@(j/ 8 o m

20 wherein X is chloro, bromo or iodo and n is 1, 2 or 3, with hydrogen in the presence 20
of a catalytic amount of a dehalogenation camlyst : '
‘The. catalyst is preferably selected from palladium, .copper, cobalt, mckel or
mixtures of palladium with platinum, ruthenium or rhodium. The reaction is prefer-
o ably carried out. in the presence of a reaction inert solvent at a temperature of from :
25 0° 10 150°C. _ 25
: An_especially preferred process is that carried out employmg a compound of ' '
the formula (II) wherein n is-one and X is chloro or bromo. The most" preferred
temperatures are from 25° to 100°C. The reaction is preferab]y carried out in the
: presence of, when n is 1 or 2, at least 1 mole, and, when n is 3, at least 2 moles of
- 30 an acid acceptor having a pK., of 7 or less. Most preferably, the reaction is carried 30
. out in the presence of a palladium catalyst, or a mixture containing from 98 to 99.9° o
-parts by weight of palladium and from 0.1 to 2 parts by weight of platinum,
ruthenium or rhodium. Most particularly preferred is the process employing 2 - [4-
o (5 - bromo - 2 - furoyl) - piperazin - 1 - yl] - 4 - amino - 6,7 - dimethoxy-
35 qunnazohne, particularly when said caralyst is paladium and said process is carried ' '35
. out in the presence of at least one equivalent of triethylamine as acid acceptor,
-The invention also provides compounds of the formula (II) as deﬁned above
wherein X is chloro, bromo or jodo and n is 1, 2 or 3 :
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30 reduction is acconplished sinply by suspending the catal yst
precursor in the hydro 30 genation nmedium hydrogenating -it, adding the
substrate and continuing the hydro- genation. Alternatively, all of the

conponents can be incorporated at once?and hydro- genati on commenced. The
former procedure has the advantage of spermitting the operator to separately
deterfni ne the quantlty of hydrogen absorbed duriing the catal yst
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_process Of Rigériton! sppdtatls, | &pendéﬁt upon

the appar abmmdwmecbeemmo era pressures 30 of from at nospheric
~ to about 2%91%%%:;3&?8 rbl f’{)ﬁ ,J:rfs” "i’eon 30 at
" at nospher i A‘]é'% p‘éﬁd 3 Bherein a
measugeed vabeme. of h d’ég ont al ne In a reservolr |s attached t49 a

manonmet er in Gﬂ@erhctzmmamsses tatrisd wu| withe ompupd phigmmla hsalmed
Al't ernati V%::yn ?dpﬁ:té?rgxeq)fs tﬁgg gepéahde addition salt of compound (I). This

ted as sich or converted to the free base by treatment with
agueous alkah such as sodium hydroxide or potassium hydroxide followed by filtration : :
45 _ of the base or extraction into a water immiscible solvent such as ethyl ether, chloro- 45
' form, methylene chloride and the like. Alternatively, the process can be carried out.
in the presence of an acid acceptor to directly provide the free base of compound (1)
- and the halide salt of the acid acceptor. By the term “acid acceptor” is meant 2 -
. : basic compound which ‘when added to the reaction mixture and employed in the
50 pmcess of the invention, selecuvely reacts with the hydrogen halide released to form’ - 50
o a! salide salt without causing :substantial by-product formation by further reacting
with the reactant or products, and has little or no detrimental effect upon the catalyst
employed In order to successfully compete for the hydrogen halide formed during
. the instant process, the acid acceptor should be a stronger base than either the reactant -
55 . of formula (II) or the product (), i.e.; it should be a base of pK, of about 7 or less. 55
, . Examples of suitable acid acceptors are amines such as triethylamine, N-methyl-
pyrrolidine, triethanojamine, ‘n-butylamine, benzylamine, isoamylamine, morpholine
and piperidine; :ammonia, hydrazine and alkali metal and alkaline earth oxides and
o hydroxides such as those of sodium, potassium, magpnesium, calcium and batium. - .
’ 60 . Especially. preferred as the- acid acoeptor for reasons of convemenoe, economy ‘and 60~
. ’ efficiency is triethylamine. -
. The. acid accéptor when Jpresent is preferably employed in an amount at least
_ suﬂic1ent to-neutralize when n is 1, 1 mole, or when n is 2 or 3; n-1 moles of hydrogen-
.- halide per mole of compound(II) ‘When the amount of acid .acceptor is at least. = .
65 . equivalent to the hydrogen halide formed, the product is the free base of formula 65



bottle (Parr bottle) and nechanical shaker with a calibrated pressure
gauge, such 35 as a Parr hydrogenation apparatus, or a high pressure
aut ocl ave of the stirred or 35 shaken variety may be enployed. Wil e the

dehal ogenati on process of the invention can be carried out- over a w de
range of tenperature, it is preferred to enploy a tenperature in the range
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1, 526, 180. - substituted starting matenals in each case The referre4 ethpds fhiprepacity tnas es an.
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Method B

o In each of the oompounds of formulae (III) and (VI), A ls chloero or. bromo
~ . (X)n is as described above. The compounds of formula (III) and (V) are available:. o
40 by methods described in U.S. 3,511;836.. The .acyl halides of formula (VI) arer 40 .
' prepared from the correspondmg halogenated-z-furmc acids by well-known methods,’ S

. for example by reacting said-acids with an excess “of thionyl chloride or thioiiyl bronude

~ followed by evaporation of the reaction mixture. Of the halogenated furoic: acids from

whlch the compounds (VI) are. denved S-bromo-z-furoxc acnd 1s commetcxally



salt of conpound (1). Wien it is desired to utilize one of said acid
acceptors in the process of the invention it is preferred that at |east one

equi val ent _of acid acceptor per nDIe of sald 10 _ compound (I1) is
enpl oyed. 10 The
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~case. The plomples it fro eWGFn“ p b ’llhelfl@Bed product ig splpedinds of fornul a
o R R T ?ﬁ, BT . 35 hetnod A

lerr] 30 . sium hydroxide .or sodium carbonate oduct with a water immiscible (30V) - 'Ve'{/lhOd

B [err] solvent such as chloroform or methylefiecdhiotide( evaporatnon of the solvent.

> 1€ (V1)
I n each of é""’l’: a%onmwns es oun Of@rle oro or brono.
(X)nis asi gﬁ'ﬁg P@ﬁﬂ’% “Jﬁg‘ (V) are
avai l gpl e . 4 follown 1 ﬁ&%hl teltﬁb 836 The. 3cyl

hal i des of formula (M) are 40 prepared fromthe correspondl ng-

hal ogenat ed- 2- f uroi ¢ aci ds byweIEbcAMann met hods, for exanple by reacting

sai d aci ds WI t3a[4aﬁ ane%@r@vl)ptpm l]dkalnmwrﬁdedmﬂhquumlmebr om de fol | owned

by. evaporat om  Tas wasnﬁg%ég X1 g on eg (gt tf%&"@d‘“f uroi c acids
f7om whi ch g zafroers 4 QFhight. Utk YiistileaCl d oS

commerci al | cymponems were then evaporated in vacuo to obtam 5-bromo-2-furoyl -chloride. This
was dissolved in 50 ml. of methylene chloride and the solution added dropwise at
25° C. to a solution of 8.6 g. (0.10 mole) of piperazine in 50 ml. of the same solvent.
The addition required about 30 minutes. The resulting mixture was allowed to stir

45 for another hour then made alkaline by addition of 2N sodium hydroxide solution. 45

The organic layer was separated and the aqueous layer was extracted again with
methylene chloride. The organic layers were dried over anhydrous potassium carbonate
then evaporated to dryness to obtain 23 g. of 1-(5-bromo-2-furoyl)piperazine. A
portion was crystallized from methylene chlonde-ethyl acetate, M.P. 113—115° C. :

S5O Anal. Calc’d. for C9H1,0,N,Br G, 41.72, ‘H, 4.28; N, 10.81; Br, 30.84 - 50
. Found: . _ . G, 4144; H, 435; N, 10.66; Br, 3049

- EXAMPLE 1 (Contmuedl)
In a reaction vessel was placed, 9.55 g. (0.04 mole) of 4 - amino - 2 - chloro-
6,7 - dimethoxyquinazoline, prepared by the procedure of U.S. 3,511,836, 200 ml. of :
55 1soamyl alcohol and 20.7 g. (0.08 mole) the 1- (S-bromo-Z—furoyl)plperazme 55
. - obtained above. The resulting suspension was heated at reflux for 90 minutes, then
cooled, filtered and washed with ethanol to cbtain 21.8. y:3 of crude hydrochloride
salt of the title compound which melted with decomposition at 276—278° C. This-
was slurried in 200 ml. of ethanol and 2N sodium hydroxide solution was added to.
60 effect solution. The solution was concentrated to a small volume by evaporation in 60 ‘
- wvacuo, chilled, filtered, washed with water and dried to obtain 18.8 g. of product; M.P. - * !



5 1, 526, 180

5 avail able. The renmai ning chloro and bronofuroic acids are prepared by
nmet hods descri bed by Shepard et. al., Jour. Amer. Chem Soc., 52, 2083
(1930) and Glnen et al., ibid., 57, 1146 (1935) and Teference—ctted
therein. The iodofuroic acids are prepared fromthe corresponding

i odof urfural s by oxidation with al kal i ne peroxi-de 5 by the nethod of
Bori sova. eﬁ al 5, "Chem Abstr., 73, 35134f (1970) or by the method .5 of -

Sor nay et . BuII - Soc. Chem France, 990 .(1971). \Wen Method A is

enpl oyed, ﬁ1-subst| t ut ed pi perazine of formula (1V), which can be , " .
prepared fro - .acid hAP2el88: of fornula (VI) and an = 6. .
equi nol-ar am)unt o¥%@r@2ﬂﬁmes@lﬁhﬁa%&tﬂﬁép&ﬂo%r&%i etf H%qup%al vy '

conbi ned 10 MﬂDtharsol&m)prta&dlthht' 1 FabcRee _
reaction inert or ga I C s"o°f'\?tr§mb% #Abemyafsdepseduttnes chasinedeMdPa 21321 SOG! over a.

wi de range of. tenpermm&alcmmﬂhbﬁﬁ'ﬂler t. nge of about .

50[err] to 150[err] CFounde pref erred. ‘rhege‘}%téf 3%443;% o tjﬁ‘gr g? lete

in fromabout 1 to 24 hours.-The product. may bg isolated 1'n fhe’f of tsn_

hydrochl ori.de or hydr 4023}139@,03 sypiSaduént | cenverted to the free’ 4 (.

base 15 -of formﬂg-gxl dr: .h&?Ll%ylgﬁ’eaép : the - ‘\{

reaction mxpure CE#‘GBeatna@etentﬁm ®it Bdess ftklén &ﬁd?ﬁl%uo rg e
~id ehlo va 0

hydr oxi de or "pot as ﬁm 5’!6)(‘?@ id ¢f _l #Feréstdee ase.i sol at ed ?'éctl O{b

and evaporation of dj Afy f& -rmmﬂ%qﬂn&emmoswtfents

S 6 e

for this method arie atlded véth fb{’1§s ; of

al cohol , ggxanol 3¢, minute eﬂdoﬁexmimig mﬁiut‘fsmdd feis‘tazi 3',“ _..L‘gﬂs ‘: hpver

di met hyi - ored o jodkarp il b YRS B SRl Bt hyll
et her, ethyl enegl Yéii rla,twtsyjep }‘}br2 #pdiyma hydroxide hyihtﬁsﬂ.e’mhl ori 3e

When Met hod. v (;ﬁmpound "8% s e f15) evaporpted tg. drymess aqyui -

nmol ar .anoun of co romide ais (eﬁpl)yeArxe ptawbica,koh dRA%! & t he
presence of t2a sui t% Q’m rfs ceagal. mﬁnz}»-i (Thqngeﬁdth jglb(’a_ i s 20
preferably carried. out at 25 mqt"?ﬁlb'ﬁ ﬁ?"é?afﬁ‘s“P%mlhbmJaameZO[err] to
100[ err] C ‘Exanples of sui tabl e.sol VemkaMPR 3s€ . 25 in thi's nethod are
those set forth abchv ﬁﬂﬂhalerieadixamzss ﬁﬁedde@ﬁ{tlv[u%tﬁé) ete in

from about gsfew ‘Em _' ﬁﬁ’ﬂ'?ﬁ‘t? with i, eppripsiate dalo-praskilicAorias of 538t €d by
st andard rret ods, such as, ‘% dééffﬁt?t‘trhgb@ -reacti or? mxtur_e tzs

an al kal'i'ne -pH by addi t| on of an aqueous/bﬂse for exanple, SOdI um-

hydr oxi de, "potas- 30 - .- Si UFHERYERON dey orn.sn i (&ﬁrbonate extracti ng

t he product V\nthawater |mh§,' .'/' vent uch "as cht or of or m or '
met hyl ene chl oride and evapor ati o of the sol vent For reasons of econony .
and efficiency especially preferred. coi"rpounds of formula (11.) are those
wherein n is one and X.is chloro or bromo. Mst particularly preferred is .
2-[4-(5-brono-2-furoyl)pi pera2|n 1-yl)-4-am:no- 6, 7- di met hyl qui-nazol i ne. 35 -
The foll owi ng.exanples are provided to illustrate the i nvent| on.

35 EXAMPLE 1. 2-[4-(5-.Brono-2-furoyl)pi perazsn- Lé/ﬁ

- 4-am no- 6, 7-di mathoxqupaz I|n§1To a fla.s c 7ﬁ|l ng 19 1 g (0 10 rmle)
of 5brorr02fur0|c aC|d ? LT _

o 3-chloxd-2~fu:oyl o

e

:  ; '4;chloro;2;furoyl
' ,4-dlchloro-2-furoyl
3, 4, S-tnchloro-Z-furoyl
' 3-bromo-2-‘furoyl o
_4-bromo-2-furoy1 .
e _:-:S-bromo-z-furoyl L
o “:4 5-d|bromo-2-furoyl '_ R

e N NN o e

o .

B “...A-izdaq-'z-_fa'royt_' o




of chlorof ormwas added 20 g. of thionyl chloride and the resulting m xture
was 40 stirred at roomtenperature for 2 hours then allowed to stand
overnight. The volatile 40 conponents were then evaporated in vacuo to
obtal n 5-brono-2-furoyl chloride. This was dissolved in 50 m. of nethylene
chloride and the sol ution added dropw se at 25[err] C. to a solution of 8.6
g. (0.10 nple)* of piperazine in 50 nf. of the same solvent. The addition
requi red about 30 minutes. The resulting mixture was allowed to sti 5

for another hour*then nade al kaline by addition of-2N sodi um hydr ¢ ud '

sol utjon., 45 The organ| c layer vva§5 y @@r at ed and the aqueous Iay S
extractetl_agalin-w t-hyl-ene - gei~e—t-ay #r4 ed over
a&nhydr ous pot aSSI um car bonat eEKhMﬁ'Lé\ﬂa obt ain 23 g.

of 1-(5-bror m mm;de%a Pg @%@ ‘?ﬁe from |

met hyl ene- ch ?Sﬁ1 o ; Gilman et o, Anal . '
Cal c" d. 5for i) 57 r(ns} e;rcn]e rt e n noddfur 12';!cxds| aredpr&aged [ﬂ'omlO 815 Br,
30.84. - | E@mndmg iodofurfural by oxidation with alkalme pezoxi ? ho of35 N, - 10. 66;
Br, ‘80 49" XA "%(ﬂﬁt"t Agg@ 1; %)5&345(}9831:?11 byribe aethody of Rhway g Alved, 9. 55 g.
(0. 04" ol e) oc. Ck ePoro- 6,7 - dimet hoxyqui nazoI i ne, prepared
by the procedure of U S. 3, 511, 83BXxAMPOERL . of . 55 |soa al cohol and
20.7 g.10(0. 08 nﬁe aaufpresm nhcohbo 2- 246 % bfqmes obt!8i ned
above. The ré&syfur V n4 %"‘:{’t‘gat‘S q)fg‘g A 8 gd"?gnut es, then
cooled, fil té?;@ tﬁ@@a mres&ﬂ hhﬁ\ Hydrégen 8o 80 p.&il accr ude '

hydr ochl or | deoo&aieﬁap@zftu ms‘ftet bHahQ mﬁmamuﬂdhmm“mmhmdof\hmrbgedumnpom tion at
276-278perr] v@entrmﬂ%xemsurspwamy%mﬂ n:neg%?t:gpmdw way Husped pncielsobfy s odi'dm

hydr oxi de. sol te was a of rmxture ;I%E t:ﬁﬂﬁﬁnw ed50| Ut ' Ot’l was

1l Tored. washontieh of “‘“&m ot b GabBRGIote B SdUCt

Iltere wa i waetcsxte- 1ghsinee (P0L10° by bblame) B &mg g|9 uct
1,526, 290. 4. (2 furoyl)piperazin - 1 - 1] - 4 - amino - 67 - dimsthoryguimeding M4y, v&&s
d seol ved | n SRS ttg;mgr gt g e e 8 i U
sul fate, carbon eate an | vent” repl acedpvmth ethyl. acetate.
Upon- crystal | i zation 9. 539%) EBAMPLEI % i ed .product was obtaj ned, M P.

225 g "'gg'* i e mg% prerrels BEihe Geod 35, 4 o 2o

N, 15. 1 Br, of 95‘%> etha 010 mole) of hydrazine hydrate and C

4.36; N 14 870. lof a kil ?contammg 98 of Dalladium and 2 parts by weight

. 2-[4-(3- Chlodrptamm UFbe yet emm n-dool o 0°4Caaﬁm0®d7t°dwm¢te§<qu nazol i ne
3-chl or furarg‘lfﬂ‘zs b m‘!; dfﬁe{‘ﬁ‘ ‘ﬁl:g);f‘ly‘l‘g ard t aI

o roacthd S e 1 "m S T

evaporat | on 140 obtain the 2 n[Na(:zJOfut@l)pn pérginT- 1 hel) aeu-chmi:hl-on emaaoxa- re5| due

10 To a sol utduinagolide ﬂ?hﬂgs gmﬁ(fd)bﬂﬁhcmle}’lum ;saphy ﬁl g:&‘raczo i gé.
amno-67d| 3, 1836
in 300 W of® SO ‘;f‘:?“g*d’ol@r Al s%.?gr‘%‘n ’F;%%; . (053150 ol €)

of the above aC| d ch or| de over 30 m nut es and t he resultl ng mxture

ti d. f dd t h hEXAMPE, t Th
ol vert 19" s i 2 bt S 44@%3@,%@“%@@? g et
40 0

wet Raney nickel catalyst and 200 ml. of 70%, ethanol (7:3 ethanol/water, by weight).
The mixture is maintained at 100° C. and 200 p.s.i. hydrogen pressure for 30 minutes
- then cooled to room temperature. The catalyst is removed by filtration and the filtrate
concentrated to remove ethanol, the concentrate is made alkaline with potassium
" carbonate, extracted with chloroform and the extracts concentrated to dryness to

45 ~ obtain 2 - [4 -~ (2 - furoyl)piperazin - 1" - yl] - 4 - amino - 6,7 - dimethoxy- 45
qumazolme The product can be punﬁed further by silica gel column chromatography. '
‘EXAMPLE 7.

- In an atmospheric hydrogenation flask is placed 4. 18 g (0 .01 mole) of 2 - [4-
" (4 - chloro - 2 - furoyl)piperazin - 1 - yl) - 4 - amino - 6,7 - dlmethoxyqumazolme
. 50 200 ml. of isoamyl alcohol and 0.20 grams of a. powdered catalyst containing 99.9 . S50
- - parts of palladium and 0.1 part of rhodium by weight. The resulting mixture is hydro- _
genated at atmospheric pressure for 2 hours with vigorous stirring. The theoretical
- amount of hydrogen is consumed. The mixture is then disconnected from the apparatus.
) - heated to boiling and filtered while hot to remove the- cata]yst The filtrate is cooled '
. 35 © in ice, then filtered to obtain 2 - [4 - (2 - {furoyl)piperazin - 1 - yl] - 4 - amino - 6,7- 55
dimethoxyquinazoline hydrochlonde . '
"~ When the above procedure is repeated, but employmg 0.01 mole of 2 - [4 - (5—
bromo - 2 - furoyl)piperazin - 1 - yl] - 4 - amino - 6,7 - dimethoxyquinazoline in
: - place of the corresponding 4 chloro-2-furoy! congener used above, 2 - ‘[4 - (2~
60 furoyl)piperazin - 1 - y1] - 4 - amino - 6,7 - d:methoxyqumazolme hydrobromide is . 60
‘'similarly obtained. ' _




met hyl ene chl ori de and nmade al kaline with 2N sodium hydroxi de sol ution.

The organic |ayer is separated, dried over sodiumsulfate and evaporat ed

to. dryness to obtain the title conpound. Wien'thionyl bronide is enployed

in place of.. thionyl chléride 1in the above procedure and the '
acid bronide obtained is reacted with 2 - (1 - piperazinyl) - 4- 20 amno -

- 6,7 - dinethoxyqgi nazoline, the results are substantially the same,
EXAMPLE 3.. Wen the procedure of Exanple .1'or Exanple 2 is repeat ed but -

wWth t e acid chlori de used therein reptaced with the approprrate - .
hald-‘ﬁfroyl chloride or halo-2- 25 = furoyl brom de, the faoll ow ng
conpol &e sinmlarly obtained, .,1:5..25,1.80 . 25 Procedure of 8 \
Exanp| e No. 1 _ e B hl0r 02 f{,.LLgy' ST 4. rhl FaYaravils) 'Elll’l'yl. 1 -
3,4-dichloro-2-furoylf 2 Bo | e @ 3;4 5- grrchlg)ro 2“furoy$ 2
3- br onmo- 2- furoy2 2 g% g . &brﬁm-zﬁmanz 3 @
5- br ono- 2- f ur oyLZ% &3l g 4 £-didromog2- fur:byl 1 §
5-i odo- 2- f ur oyl o == 4“10d6*2 deoyI 7 " S
1,526, 180 SH - — F EXANPLE;B {ézn*‘nuedhzi
The 2- f ur oyl ch&p&rdes Dr §l@r.onii des are prepared fromthe corresponding ..
hal 0-2- furoic &#ds. Tﬁe?@ﬁﬁ re and braanurerc aed-ds ane preparec by -
met hods descri bgds by Shépﬁmeé lef" al =, Jour “Aner. Chem - Soc. ; 2083
(1930) . and: (alnapuet al |, =6 Cibid., 1146 ('1935) and referqnce
therein. The iodpgurqgicfacids jare prepared fronr o - - tne _
correspondi ng |qp@furfU'aljpy oxi dat.i on wi'th alkallne peroxrd the = o
met hod of Borisévg et] a '.;p'_'.;‘ﬁr Mebs ke , 8, 3E®B4Af FZ970y % ¢ method -
of Sornay et al “‘ﬁBuI I | SRg2 Erg [.-.If" arx§sa, o8e (1F/8) . ﬁXAI\/P 0
In a Paar press?g tt!e G§ laced 1.0 g. (2216 nﬁble) of - 2:Z& &4 4 (5 -
bromo- 10 2 - Soyl)p perazijn - 1 -yl] - 4 --amno - 6,7 - . _ ﬁ
dinethoxquinazgt§ne 19 -nl-. gf methanol, 1.0 m.. of trrethylanlne and 0.4 -
g. of 5% Pd-on:@rbqn,{50%s¢, g);-ihew ;&EIegmas aced“rn a Paar |shaker
and pressurizedggth[h§droged |t & 505F s. 88 Zat3r oomd enpe atur; After' .
shaki ng for 18 Kp&rs |the t hegriesi calg-garrﬁmﬁ of hydgbgen @as 1 - taken_
up. The nlxturesos cat& yst and precrprtated product was®filtered ﬂnd.the
solids 15 were sgurfi® 29T 5TOT TE0 to
renove catal yst :go th% SElw w e e < o . ._
w- ag_ ‘o = _ .
N T I T e - .
S -5% . o -
By 3 o o Q .
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: CL : : : : 4
was added 50 ml. of hexane, the nmixture stirred for ten ninutes: @
___;'-»_tere(j to obtain a crude produgp2egsoch was purified on an 18 X 3
i nch co‘-urm ol S caget et ot T g W TIT BT YT acet at e- di et Nyl am ne ( 90: 10
ol uffe) to oftain 300 pg. of 2 20g [4 - (2 - furoyl)piperazin - |
_-B4 - anifo - 6,3% |dEnet hakyquEnazol | ne, MP. 20 266{err] C. which
3tified Ry corrp@ﬂr ko of tthe igfraref spectrumin chloroformwith
t hat offian aut h¢ntic Sadp|e &= andgby tdiin | ajyer chromatography on silica
96|_."',___‘ PLE 5. {n- bspheric-hydrogenaf i on apparatus flask is placed
4.18 .- 0.01 ngl e)| 25, of 2 - [4 - (3{- chloro - 2 - furoyl)piperazin
- 1- yI"';'] - 4 -afing ¥ %37 o di mE hoxy- 25| quinazoline, 75 m . of 95%
et hanol% 0.50 g| (. €02 &p e? of r%/drd'z'i ne hydrate and 0.5 g. of a catal yst
cont ai nr ng 98 parts Ey!-we ght of 'palladiumjpnd 2 parts by wei ght of
pl ati num The r¢gsul p-rRg—r>ttre—s—eoeted—+p 0 C. and ex,posed to hydrogen
at atnospheric rredsurf fpr 4 hours. The mKiture is then filtered to renove
catal yst, the 3( _cgﬁl tbate epRcErated in vacuo,to dryness tt
partitioned betJyee W@‘ ege chkf}:@r g@g 30 fand water. BFhe organic Igyer IS
dri ed ever sodi ym uT‘f;giEe and.evapor at ed t'of dryness tsnObt ai n ghe 29: [4 -
(R s Turoyl)pl perazin -1} yl] - 4 - aminof 6,7 - dlgﬁthoxy Tui nagol i ne
“ihi - ch ‘i’s purifigd Ry siTifa gel col um chrgmatography: §Wen the abcﬁ/
procedure isre e@jgd byt | egpl oy%)j? 0L 5. fof catal. ys?_écont ai n- 358
I
2pS]

8l 4.1 part by'geight of pl ir num
ged. EXAI\/PLE 6. .I%n a 500 ni. -5
)of 2 - [4 - (§g,brono. - 2-8

ing 999 parts WyEwei gh§ pf&pal
t he re‘sults 35]|aE g ess nti(—glly 9
aut ocl give is pl c§d 9. g (0. 08 Frol*e

ydro

f uroyl3 pi per azj 1 yl¥ . 4" amipg—~B47 - dinmeth ui rgafzol indgd 2.0 g.
of 50%:40 g Ran,eﬁ hi ckel catalyst and 200 m . - 00/ et hanagl, "(7:3
et hano__l_i/vvater,,.= |§1B) ©40 TRe mﬁture}r S mai nt ar:gg& O[errg C. and
200 p.’s.i. hydE ggen spre for 30 nminutegd then cool §d;&o om «

t enper at ur e. cqraryst|rs rem)ved by Tiljtration ad‘d -31e fu:lotrate-?‘g’,

concentrated §p|renoveiethanol ,  the eoncentfrate is magl |ne wr‘!'g

pot assi;um car atd, &rpcted wkh &hlorof orm and t he - C
concentr at ed dryine§s tp 45 obtain 2 ﬁ [4 - (LE-:% ur p| pei-gzin -

| - yI] i nq—67—=—dr et ToxXy- 4@ qui nazg! k. : p£‘oe§r§t can
be puri fi ed fur her| by si]ica gel colugg cHr &mat ogreg{phg’-g J 7.2 8n-an
at nospheri ¢ hydjogdnatgen| f| sk ies pr?agéd 4. 88 g.- ( @],%m 2 g8[4- (4
- chloro - 2 - furagyl 2Ep rgtil.’-h 2q 6&1’)8- £ - ani @)@‘—g . -

lire Sgont . b i%caﬁ‘yl al ¢
“powdered catal ygt dontai nj ng®99. 9 a)ﬁgartsz-of pal
rhodiu:mby wei gt . |The rebul ting nmi xf& ¥ E g lydro-

pressure for 2 four]s withf vigorous stirring. zThe th
hydrog‘en is congungd. ThBe| mi,xturg isdt hen di&connec
ed
if R
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heated to boiling gnd fIt Eed wail echot tq genove t al yst
55 - in ice, then f-iltgregi to ob;%an 2 - 22 '
= -y S ——a—F ES &i net howyqui nazol i net‘a'
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hydrochl oride. Wer the ove procedure is r_g»pem ed, but enploying 0.01
nol e of 2 - [4-;5- bronp - 2 - furoyl)prmeﬁaz_‘in- -%1] - 4 - amino -
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pl ace of the corres 4-chl oro- 2- furoyl congener used above, 2 - [4 -
(2- 60 furoyl)piperazin - -4 - amno - 6,7 - '
di met hoxyqui nazol I ne obrom de i s.. 60 sim [
1,526,180 / € .8 [erTi—
1,526,180 = 7% i 9 [err] . ' '
1,526, 180 /II/II////I//IIMJ/I” A process as claimed in claim1,
wher ei n 'sai a‘tﬁ yst i § pal W opper cobal t, nickel .or a m xture
of pal |l adi umW| Trepbeddnum . rout | enl*um or rhod| um. and which is carried out
in the presence: of fa r@g\t;' - ' - %528 8oa terrperature of from O[err]
to 150[err]C ..5 - 004K, oy --_al m 2 V\/nerel n said.
contacting is- c_arrl_ i erein &ifi-f. ~S5l
100[err]C. 4. A proces 3
is carried. out Nt tempe
or 3, at Ieast n-1 4
| ess. 10 5. A i esence o
equi val ent ofwthe ‘acl giig”
forrrula(ll) | s . enfshapppphys i
the acid aeceptor - i's A
clains 2 to,6 whergid: Phprodat: Xy
clainmed in é y one-oig; -2 Wﬁderbf
m xture ctont ai ni ke g ngﬂm&gamts by we rﬁtooﬁ wherl), LTicth
0.1to 2. parts by-._.__ OV IRbigh b Tl mg_&. - ﬁehfuurﬁgr rhodr_u ‘Qtﬂm:process L
ity meithel cafapls . chl oro or -

| ai fred i, Dirog
as ¢ a| e an anyemm,eo, _ Bﬁu\,&g@?,mﬁb m]c,ﬁlfpoundsof R
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12. A compound as clainmed in claim1ll wherein nis 1 and X is chloro or
brono. 13. 2 - [4 - (5 - Brom - 2 - furoyl)piperazin - 1- yl] - 4- amno -
6, 7-_di met hoxyqui nazoline. 14. A process for preparing a conpound of the

formula (11) as clainmed in claim30 .11 WhICh corrprlses reactlng a
conpound of the fornula: [err] whereln A i s’ chl oToorbronmo;—wth—a-

conmpound of the fornmula: [err] wherein:«X and n ar | ai m 11.
35 ¢ " 15. A process for preparing a conmpound E,mm m (Lla””ll) as @

clained in claim - 35 11 whi ch corrprl ses reacting accopau
fornila“[err] 11 ‘1,526,180
11 with a compound. of t-he formul a: V\her’eﬁzﬁlﬁﬂ s chlora-ar hrom. and x};!nd n

are as defined i QT] tg%,méofa@fompr ocess as clai ned in claim1l4
erern

substantlally as ef ore descried in5. . Exarrple 1.or 3
5 17. A process as clained in: clalm% antlally as “her ei: nbefore
descri bed in Exarrple 2-or 3. 18. A confo eda t he formul-a (II) as clai ned

in ckaim 11 whi ch-hds been prepared by a process as ‘calimed’in any one. of

clains 4 to 17. r claim1
substantial |y as 'ﬁ%%elﬂ i é%&ai'; 2 1%%%533‘2 as'aﬁm%ﬂmsgﬂem@& 4 to 8.

20. 2 - [4 -5 (2 -Exhuplo bz)})lperazm- I -yl - amno - 6,7 - dinmethaxy-
qui nazoline or a gédﬂ% Liad G%Chlwsdjwcﬂwlbﬁfd@s'e?"%@rwmd%ﬁbﬂ fher éof

whi ch has .been pr I 1 to
: 8 Ikl i 1

10 and 19. P: C. irepa or the
Appli.cant s. 1Pri nt ed 190& ptdass M}awdyl ém:ﬁtlatxbsmmﬂyas(&femb@orbyesdrhel ieuy i er 10

Press,. Leani ngt on®S E‘gﬁ le srfe 1 t qnfl éaﬂ]?out _harrpt on
Ui 1 df ngs. Londonqu,,@a s ko e &m&a s
. : beenpreparedbyaprooess as claxmedmanyone ofclalmslto 10and19 _
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