GB 2 007 656 B 1 'SPECI FI CATI ON '4- ami no- 2- (pi perazin-1 -yl or

homopi per azi n-1 -yl*) quinazol i ne derivatives The invention relates to _

t herapeutic agents which are novel derivatives of 4-anino-2-( erazin-1 -

yl' or Homopiperazin-1 -yl)quinazoline. Such conpounds are ﬁ%@fpﬂ& 68 1

" regul ators of the cardi ovascul ar 5 system and, in particular, in the
tieat ment SeECIAZABIONENSi on. 5 The novel

conpounds ﬁmmpﬁr(ngetﬂynﬂhﬂormmnemzmar-el)qlimsdmhdwwagvdshe general f.ormul a:

[err] mhereln err re resents 6, 7- dlglomer al koxy) or 6,7,8-tri(lower

al koxy) ; p inv to rﬁ : to ierapeustlc ﬁgen swhu;h are nov;alldenvatwes of’4fammo-2 ~(piperazin-1-
0% iy BRI S IR L R s

di fferent, reﬂfe@iﬁ@ﬂ&o‘in Mrkds QELBRNIrMto {hevmémah kg thosaﬁuimb@rrerglen@h%r&elw] whi ch
may be the sanme or different, each represent hydrogep, |ower alkyl, |ower
al koxy, hal ogen, | ower alkanoyl | ower al kopy or a group of t he
formula [err] or [err] 15 mhereln I/ kcﬁgl y beythe sanme or

di fferent, each represent hydr 0 &l d the 15

_ phar maceut ically acceptable acld¢ Yon Salts thereof. In this

speci fication, "hal ogen" neans fl uoriM™e, chlorine, bronine or iodine. The
term"| owavhersppl i ed to an al kyl or al koxy group i ndi cates that such a
strai ght or b(rRa.merimdntehmdmogneoaupxﬂom 2Bnglioweostkaky)t 0 6 car bon at ons, :
preferally frotor2y 4 car bon atoms The term "l ower" applied to an 10

-al kanoyl g’r‘ Wﬁw A "‘strrar ht or ranchedercahal n group |
@ont ai ns fronﬁgﬁg hi aﬁ eﬁtgﬁ Q&i’or retR %E? ﬁr{gﬁ |otwera JV\%O%E%EOWB'

« Bhar maceutiaegéd, bwaCaM@Rsyi River akdxfearid

| nvent i T8 vitlereiri K1QAERT @hiBERlay HeRa samedsmmérarbaém@m&amya%ércorwedaraaldh& then1s
Balts Cc ontrhamapeyiticaiia acreiehi¢ acirbdddijiomsaiehbabl e ani ons, such as the _
~hydr ochl ori deln tingpeeifination d@'OgsfuITﬁanfémme Eh'Qﬂ'JF "@;e orjigid ateemolowalm d

d r al nd h h
phosphat e"l tlg a:%al’aleoms re era%?t:‘rolrn rt Pﬁ:ﬂ%ﬁgc aS%r nc ano%f{:én
Ci L1 at 0 Ghdl Medhebinat SEAG ghicr 9 healrh n 2113

preferred pgarfaw:pymmgwm err ere [err
represent s 6, Phatthdckaivaily aﬁd:ebﬁhl&!)acrﬂ) Eddﬁloﬁ sdltstof 1h(e boﬁﬁﬁfundﬂdﬂh)é}f)/entlon are those

30 [err] repe etrerntagd oprtodicasiElradditiéndalts @nwinirgiphdrmacediti¢aly adceptatite ch _rray_

be the ar?ﬁ'%sr su5 oy BYOrooh GG remidensulibpteropbjairiphateonepphateloy hid phovbete.
al koxy, 2 ??gat;'r atgly SYFEY e S7otale. Garisnie cbieter pluronase teacharpte pd p-tgluepeyy r ] 25
O

wher ei n [er ferfld RendPempane or different, each represent
~hydrogen or |ower al kf}wp gmﬂﬂ Flar rraceuu'?a?cal Iy 35,accept abl e acid

addition salts thereof. $ .\ 0. &* 35
WEYONTIS, o
‘ .g)n‘ 1"3 g - 0 R .
. 5 -

wherein ’ .
.30 '{R), represents 6,7- dl(lower alkoxy) or 6,7, 8-tri{lower alkoxy); ' 30
R! represents hydrogen or lower alkyl; and '
R? and R3, which may be the same or different, each represent hydrogen lower alkyl, lower alkoxy,

. halogen, lower alkanoyl or a group of the formula —CONR®R® or —SO,NR*R® wherein R* and RS, which
~ ~ may be the same or different, each represent hydrogen or lower alkyl and the pharmaceutically
35 acceptable acid addition salts thereof. - 35
% Another preferred group of compounds has the formula (1) wherein (R), is 6,7-dimethoxy, 6,7-

diethoxy or 6,7, ,8-trimethoxy; mis 1 or 2; each R is independently H or CH,; and R? and R? are each
independently hydrogen, lower alkyl, lower alkoxy halogen, lower alkanoyl lower alkoxycarbonyl,
—CONH,, or SO,N(CH,),.

40 The most preferred compounds have the formula: 40 -
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wherein R' is H or CH, and R? and R? are hydrogen, lower alkyl, lower alkoxy, halogen or lower alanoy!.
The most preferred individual compound is 4-amino-2- [4 {1.4-benzodiokan-2-carbonyl)piperazin-
1-yll-8,7-dimethoxyquinazoline.
45 The compounds of the invention containing one or more asymmetrlc centres will exist as one or 45
more pairs of enantiomers, and such pairs or individual isomers may be separable by physical methods,
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i nt er medi ates of the fuQy nul ae (II)Vend (III) arq"plther known conpounds or

may be
25

pr epar ed by

The intermediates of the formula (V) and (V) are either known compounds or may be prepared by 25

conventional procedures. When X is —CHR'— wherein R’ is lower alkyl, then cis- and trans-isomers of
compound (V) are possible. A mixture of these isomers may be used but if a ‘mainly ¢/s or trans end
product is desired then the appropriate cis or trans starting material may generally be prepared by an
approprlate chromatographic technique on the correspondlng methyl or ethyl ester, followed by

30 conversion to the acid chloride. . 30

35

{2) The compounds of the |nvent|on may also be prepared by reactmg a quinazoline of the formula:

(vh)
m@u
with a ¢arboxylic acid of the formula: -
. :
R/@:"\x _ (v
. o ,I_wo..
or wath its functional equwalent asan acylatlng agent, e.g. an acid chlorlde or bromlde a'ctivated" 35

ester, or mixed anhydride of the compound of the formula (VH1).
The acid chlorides or bromides may be prepared by conventional procedures e. g by reactmg the
free acid with, respectively, thionyl chloride or bromide.. .
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. met hods anal ogous to those of the prior art.. For exanple, the internedi ates
of the formula (11'1) may be prepared accordrng to the follow ng reaction
procedure: [err] 25 ° The internediates of the formula (1V) and (V) are
~ei ther known conpounds or nay be prepared by 25 conventi oGBl2 popasduBes. 3
Wien XTS -TerrJ- wherern [err] 1s Tower alkyl, then cis- and frans-1soners
okconmpound ( s may be used but if
a mainly cis or perceéreg a°§‘é?l%e°eesﬁr '?n%he s"ca'mm'éo eagf‘he '?ﬁ{em%pproprl ate cis-or
trans starting material - may. generaJI¥ be prepared by an appropriate

chr omat ogr aphi ¢ techni que on the coRrLesppndi ngaret hyl or ethyl ester,

foll owed by 30 conversion to the aci hi rﬁde (viny '

30 (2) The compounds: of the inventi F) S0, prepared by reacting a
qui nazoline of the fornmula: [err] (V) with a carboxylic acid of the

formul a: err : VII 35 or mnth its

functlonaN’ aref] by V%W prg HFseQ ? S;
br oni de;g ‘f c%gi%z; %{Fg‘f) 5‘? %ﬂ‘fh&/ﬁ? ‘;}'\;xyﬁ"l‘ e?ﬁﬂ%%ﬁh?ih%f the5
formula (¥ sU.t Emfked @&eﬂrrm som des may be prepared by -
conventi onal procedures e.g. by reacting the free aci d wrth respectlvel Y,
t hi onyl . chl ori de or bronrde
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ester of the for rruI a: [err] which aga u_@e_cp,repared b)l'x(bonventlonal
procedures, .€.g. by reacting the free ®i-th N- hydroxysuccinimde in
the'presence of a dehydratrng agent, - e. g.. di cycl ohexyl carbodii m de. Another
5 preferred "activated ester” is the phthalimdo ester.

5 Sui t abl hﬂ%ﬂ'sa ?'rvae'éowpaaléowneur &Rast preferablup EUW' or iso-butoxy group. They may
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“al kanoyl ahémésed& ob & détyuatingighntisudhhab Gicyiobexyraodiimapect i vel y, €. g. pival oyl
~chloride or |Breferab&0hbeqrqdocﬁds9ftbéfwrrma MI) arﬂread:ted lpltfesferntréﬂtsfraad thieidesarch as .
triet hyl%l¥ cﬂ‘@des\/\h nthefre t he 15
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agent - suc r}»oI@@nt y then be stirred for a few hours at room temperature,
. and the resultrng solrd then frltered off and purrfred by conventional techniques.
20 When X is —CHR'— wherein R" is lower alkyl, then ¢is- trans-lsomerrsm will be possible as . 20
mentioned in route (1),
The intermediates of the formula {VI) and (VIl) may be prepared by conventional procedures.
{3) The pharmaceutically acceptable acid addition salts of the compounds of the invention may be
- prepared by conventional procedures, e.g. by reacting the free base with the appropriate acid in an inert
25 organic solvent, and collecting the resulting precipitate of the salt by filtration. If necessary, the product 25
may then be recrystallised to purify it. Often, however the product obtained by routes (1) and (2) will be
in an acid-addition salt form.
The antihypertensive activity of the compounds of the invention is shown by thelr ability to lower
the blood pressure of conscious spontaneously hypertensive rats and conscious renally hypertenswe '

30 dogs, when administered orally at doses of up to 5 mg/kg. 30
: The compounds of the invention can be administered alone, but will generally be administered in .

= ' ~ admixture with a pharmaceutical carrier selected with regard to the intended route of administration
' and standard pharmaceutrca! practice. For. example, they may be administered orally in the form of
.. tablets containing such excipients as starch of lactose, or in capsules either alone or in admixture with
35 excipients, or in the form of elixirs or suspensions containing flavouring or colouring agents. They may 35
be injected parenterally, for example, intramuscularly, intravenously or subcutaneously. For. parenteral .
" administration, they are best used in the form of a sterile aqueous solution which may contain other
solutes, for example, enough salt or glucose to make the solution isotonic.
Thus the invention also provides a pharmaceutical composition comprising a compound of the
40 formula (I) or pharmaceutically acceptable acid addition salt thereof together with a pharmaceutlcally 40
. acceptable diluent or carrier.
The compounds of the invention can be admrmstered to humans for the treatment of hypertensron
by either the:oral-or parenteral routes, and may be administered orally at dosage levels approximately
within the range 1 to 20 mg/day for an average adult patient (70 kg), given in a single dose or upto 3
45 divided doses. Intravenous dosage levels would be expected to be about L 45
) 1
—th to T@th
of the daily oral dose: Thus for an average adult patient, individual oral doses in tablet or capsule form
. will be approximately in the range from 1 to 50 mg of the active compound. Variations will necessarity
occur depending on the weight and condition of the subject being treated and the particular route of
50 administration chosen as will be known to those skilled in the art. 50
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t her eof t.oget lCarcutsiet For 8, AHRIOACELL, .59.8) Hy5.7; N40,6accept abl e diluent or
carri eE Jttl;\_ 3(:orrpounds of the invention can be administered to humans for
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1 to zeara@{yntagerézma (32 @V\&Fe’:t@eteddrwet reflin @Biitariol B0kd) overflightE Thei ixtareWaBgl € dose
or p thengvapbratédvri deub and degesidug bammn@hswebmsagm kebwb®e solotdnGindbe expect ed t o]

g ghloroform. The combined chloroform'g; graft? dthyvateradri (ypzS@dsyapomgpgmf Orggd
aver %

éffétﬁﬁé‘irg{%?ﬁfﬁﬁ“ orb 3 %?,Pl tf?ﬁ%"i ‘78 g&fﬂﬁsov iy chipr gﬁgﬁ ik formw X

d
Var [ at r&RRGtallvbd dfroﬁﬁé‘d%ﬁ)‘]‘aaﬁdl o}bl\@QCder (Bl %zdaﬁxérjjﬁcéﬁ'dngl
t he ‘;sou k/.i\]eﬂl'mkvt;?leazﬂ[jpethyﬁaélﬁﬂhda 12¢ hizdise [T g),ombarsor-arstrec m&comp )
nalysis %:— -

-1c,m _tron of -

Found:  C,53.3; H,5.6; N, 12.2
Caloulated for CpsHysNsOgHCIL24 H,0:  C.535; H,83; N,12.5

EXAMPLE 4 :
-Ammo-2 {4-(1 4-benzod|oxan—2-carbonyl)homoptperazm- -yl]-6 7-d|methoxyqumazolme
45 - 4-Amino-2-chloro-6,7-dimethoxyquinazoline (1.58 g} and N-{1,4-benzodioxan-2- - - 45

carbonyl)homopiperazine (2.0 g) were heated under reflux in n-butanol {114 mi) for 80 hours. The .
mixture was then cooled, butanol removed in vacuo and the solid residue triturated with ether, taken up
in hot methanol, filtered and cooled. The solid product was collected, then the residual solution was
evaporated /n vacuo and the residue taken up in hot isopropanol, cooled, filtered, then re-evaporated in
50 vacuo. The residue was combined with the original solid product, treated with cold methanol, and - 50
recrystallised from ethanol to give 4-amino-2-[4-(1 4—benzodroxan-2-carbonyl)homoprperazun- -yl]-
6.7-dimethoxyquinazoline hydrochloride {(0.57 g), m.p. 260—251°C.
Analysis %:— .
' - Found: C,57.2; H,54; N,13.8 . _
Calculated for C,H ;N0 HCH: C,57.4; H,66; N, 14.0 _ _ 55
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, 4- benzodi oxan-2- 10 carbonyl) pi hggyqui nazol i ne
hydrochloride_(215 g), mp. 289- er /é°qund C, 56.9; H,
5.4; N, 14.4 Calculated for [err]: C 5 Hﬁ H 5.4; N 14.4.15 EXAMPLE 2

4- Ami no- 2- [ 4- (1, 4- benzodi oxan- 2- car bonyl ) pi-perazin-1-yl]-6,7, 8-tri met hoxyqu
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benzodi oxan- 2 car bonyl ) pi per &aina: 1- yd,53.8; A, 85t Nj 18¢ hoxyqui nazol i ne (0. 58
g), mp. 26§a[ce¢tp<]|f°rcz’2|5mMaH9lé'lz@ % -C.F38n#H:;5.6; NO3.69.3; H, 5.6; N, 14.1

Cal cul ateg hf[sf C, 59.9; H 5.7; N . 14 6 EXAMPLE 3 30

4- A nQz2- f?ﬁ?f oA R Wefs %9 R ik harting from 4-amino-2-

YT 6Olf’zgrperahp)r°mrar &ﬂirh opmintly e%m, s B e e

(0.33 g) amekidy: -benzodr oxan- 2-



onyl ) pi perazi ne- (0. 32 g) were heated under refl ux in n-but anol
The nmixture was then evaporated in vacuo and the residue

‘ni ght .

(30 m)

' rtiti oned between sodi um carbonate sol uti on and chl orof orm - The conbi ned
chl%roformextracts wer e washed.wi th water,

dried [err]G,B @vapoggg Qd i 35

Vac ve—anrd—the—+estdue—chromatographed—om st ta get
(0-59% -as
evaporated in vacuo then redissol ved in chl oroforn net hanol
hydr ogen chlorlde

chl or of or n1 met hanol

wi th ethereal
and the'resi due recrysta

hydrochloride.
Anal ysis %

C 53.3; H [5.62N,

35

el uent.

70-g)y—usTTyg :
Simlar fractions were conbi ned/:,t
and treated

The solution was then evapor ated in vacuo

0?2 [ 4- (1

40 Found: -rPT'* C] 53.5; H
6.3; N, 12.5 EXAMPLE 4 4{Am rgp-2-{4-( 1 _ . .
, 4- benzodi oxan- 2- car bonyll ) hpippi perazin- 1 {yil-6, 7-dijret hoxyqui hazol i ne 45
4- Am no- 2- chl or 0- 6, 7- di mgt hgxyqui hazoline (4.58 g) anc
-N- (1, 4- benzodi oxan-2- - 4536hﬁb0 yITanDplaer gne (2 0£$f’mere heat ed
under reflux in n-butanol (&4 nj) £ 60 houts* The i Xfifre wap then
~ cooled, butanol renoved in &dcuo nd the solid residug trituratefl with
ether, taken up in hof bt fa%ol , filtered apd cool ed. |[The solid product was
col l ected, then the resiqualgyﬂprion was eyaporated ijn vacuo angl the
resi due taken up in hot isopnganoL,mo@oled fe ¢ered,| t hem re- eyapor at ed
in 50 vacuo. The residuefwas~conbj neg with | hegpglgln‘l gpﬁ;d prJduct,
treated with cold nethangl, and pO reerystallised frgm ethanol fo give
4-am no-2-4-( 1 ,4-benzo¢ioxan-2- arhnnvl\h)nnpippra7in- 1 -yll-¢ :
6, 7- di met-hoxyqui nazol i nejhydr.ochlpride (0.5¥ g), mp. |[250-[err].|Anal ysis
% - Found: C, 57.2; H %% N|13 8 Calchlated for |[epr]: Cl 57.4; H,
5.6; N, 14.0 : e 59 Ho B 2|07 8856 B| SPHREXAWPLE 5
4- Ami no- 2- [ 4- (6- et hoxy- 1 g 4- bengodli B&an- 2 ceyg‘cmyl)di pérﬁa.‘ﬁ n- L
-yl ]-6, 7-di Mgt yqui naz:tl i%éf‘[err],aﬁé‘spl ut{ioB &, - | 25 I :
6- met hoxy- 1, r%T-Z‘Bdl oxalfi- 2a &ar bohyl8 Bhd ori fle § & &7 g)| (- rﬁgared from'the
- acid 5 and t chlori de%?’_n dj c8l Bdnet hark §&5 ni)) daB &addefl dropwi se
to a stirred fsuspgnsion 5 hngho- 2- pi per@Zin-1 | & |
-yl -6, 7- di nettox : 2 S+~ ty-ere—ehl-or-de—{80{ nl ) : at
roomtenperatu itjon was cofpl ete, thg m xture whs stirred
at I hersefiltefed &d thg sol®d suspended in
aqueous pot assi=u |-on—and-—exjracted-wit
) )
| & < 8
mo g 7 m
B 4l B 2y B
- slr Eolele &
. ] I
Ty KT
u LY]
o (o]
X L8 |la eb
\— e E
ki ks
& E

. Example

"No.’

¥



chl oroform The conbined extracts were washed with water, dried [err] and @
evapor ated i-n vacuo to 10l eave a solid residue, (4.15 g) which was _
chromat ogr aphed on silica (160 gy and eluted with chloroform 10 then

~chl oro;ormrrethanol [err].. Simlar fractions (t.l.c.) wer &Bcdnifi7nésh B 7
gvaporared T vacuo tnen the 1éesidue taken up |n et hyl acet at e-nmet hanol and
trxeated With ethereal hydrogen chl oride. Addition of further ether foll owed

by cooling yielded a solid which was col |l ected and recrystallised from

net hanol to give 4-am no-2-[4-(6-nethoxy- '

1, 4- benzodi oxan- 2- car bonyl - ' azollne' 
hydrochlorlde hydrate (0.9p g), . 15
Anal ysi s% - Found.. C, 5B.3; H %. ]: C
53.8; H 5.6; N, 13.1 EXA LES"’GZZ 20nm The ivovhl owl g mﬂpouncs wer e
prepared similarly to Exanple 5 sf{art™dg from 47afi no-p- 20 pipérazin-1
-yl (or 2-[3-nethyl pi perazj n-18-yl])-6, 7-di ne} hoxy qui ngzol i ne and the
appropriate carbonyl chlor}dg H ) S
GB 2 007 656 B - 6 [err] | o/e | . 1 .
GB 2007656 B o T ErATY TSB' 20007 65p BM Y 8 [<=rr]°‘3°l 9
GB 2007656 B .9 [efrRg SN UL v
o _ 53 _
/ | &3 | |
' 2 R _
) Ev | 23 oo o
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TG S o é ° o
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g 007-656 B
2 007 656B
2 007 656 B

- an@® Z-carbammyl -1_4- henzodiox

10 10 Terr]
12 [err] 13

@B 2 007-656‘8 [err] [err]:

13 EXAMPLE 25 4- An1no_6 7- dlnethoxy-

-14-

12,'

'g ure of 6-

hydrochlorlde Di cyclohexylcarbodllnlde (2.06 g) and N—hydroxysu00|n|n1de, ;

(11.15 g) were added to a stirred 5 solution of a mxture of 6- and AL
7- car banoyl - 1, 4- benzodi oxan- 2-carboxylic acid (2.23 g) in 5 _ '
dimethyl formamde (70 ml) at [err]. The m xture was stirred at [err] for 1
hour, then 4-anino-6, 7-[ di netnojy- 2- pi per agi no- qui nagoline (2. § g) was
added and the resultant] m xture{was stirred at room {enperaturg¢ overni ght.
The reaction was then fliltegegd, [thev® Itrafe di%uted|w thSetheq (500 n)
~and the resulting oily |precipitdte e@ | ectpd. SThe produffi3was partitioned
bet ween 10 chl orof or nfifsopr$pangl / sodi um b} car bonat e| sol uti on, |t he
chlorof orm | ayer separ ated, Swasjed with 1D water angl evaporated i n vacuo.
. The residue was chronatjogf’afihed jon silica jand el utiop with
chl or of or m met hanol (39 e_a |crude productwewhi ch pn wreatnment with
et hereal hydrogen chl orf d dF ut]i one and recry&hallisatlanmfrom
nethanol/mater/ether/dlneﬁhzl f qr mam de fo] | owed by, R
met hanol / wat er / di et hyl on nlde yi el ded 4} am no- 6, 7{di met hoxy-2-[-4- (6- .and
7-(m xture)- 15 car banojyl 1§4 gnzodi oxan- - carbonyl pi per azi nq] qui nazol i ne
hydrochl ori de hydrate, m 22&5 rr] [(deg.&. Fulthgyerecrystallisation
provi ded an anal_ytlcal sqrrpté) h 2.2:??5-[(3“']35 _gg_ .
T O L) Yo, ~ %o = -
- . "l;Q' 4;‘2' gco..% ~ W =
. . .3 . é“ ’SN«: a 8N:n (a1
oy oA 2 4'@ 5§ 2% 4
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Anal ysis % -

Found:

C '52.5;*H 5.3; N.15.3

7 |som>9< in the ratio of 7:3

C, 52;6; H 5.5 N 14.6 20

Cal cul ated for
20 High pressure liquid
chr omat ogr aphi ¢ anal ysi s indicated that the product was a nixture of 6- a

Thp follow ng illustrates t Q8 %Paﬁaﬁiﬁ Bon

[err]:

¥

rtain of the starti'ng materials:-
& 4- Benzodi oxan- 2- car bonyl ) pi per azi ne
25 [err] A suspension of piperazine (11.88 g) and sodium acetate (20.30 g)
ina mxture of water (70 m) and acetone (95 m) was stirred at 10-1 50C,
t hen concentrated hydrochl

the solution reached 1.5.
30 sodi um hydroxi de (5N, al
mai ntai ni ng the tenperaturé
mai ntai ning the pH at 1.7-%.

adjusted to 2.0 by the addi

stirred for

sol ution resulted,
extracted with chl orof orm
to pH 8-9 with sodi um hydrd
35 extracts wg
The oily residue wag
hydr ogen chl ori de,
triturated with ether
‘N (1, 4- benzodi oxan- 2-

m ) and the
vacuo.
- et hereal -

m p. 265-[err].
40 Found:

t he reaction,
was conpl et e,

50 Manganese di

and t he conbi ned
hydrochl ori ¢ aci d,
chloroforn1extrac;s<2p

o

a further
t he acet

C,
.6.0; N, 9.8 PREPARATION 2 §-
- Finely ground potassi um-per
a stirred suspension of 2-h
i n potassi um hydr oxi de sol u
:Hamperatu
i ng was
side o
Xi dejwas re
eous phase aci di

t Qe
stli
the reaction 50/[Set

30 m

foll

40 Anal ysis
54.6; H, 5.

ed,

PREPARATI ON 1 25 (A)

j ’

car bag

ric acld
4- Benzo
out Ao

3P at
2. ffte

was added
i oxap- 2- cg
) R e t he
1@ 5 50C,

[ the addit

tiorf of
nutes. -

3 8260

xi geB (5

shBd wi t
di s$ol v
evapor a
owe by

nyl ) pi pe}f
0% -

Mat.hoxy
ma¢anat.
yd&oxyne
ti @na( 1.
[ o]
coBtgnue

Vewrn® ght
noved by

on# & enojedn in vacy

5, Il, E'

re_Was nm

sodi um hydr
ter was th

¥ wlhe ad
, re-extra
N water, dr
bd i n et hyl
eq ign vacy

quy$talll
az? i hydr

(about 35
rbonyl chl
n add®d po
t he2$hdi un
ion was co
oxi de, and
en -added u
o, ramd t he
ueoasn phas
cted with
ied [err]
acet at e,

0 agdsthe

satyhaqh from
ocHP&ide [4

T until
arlde~(31
i B s
hyﬂﬁ3X|de
plete, the
t he suspep
ntil a honp
agaedus r ¢
b Wax® 35 b
Chl or of or m
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iteganol
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he pH of
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phi | st
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si on was
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bsi due

sified
(3 x 200
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h

ue

to give

8; H
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i ned
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m ) -then the basi c phase further washed with chloroform cooled,
dified (pH1). with concentrated 55 hydrochloric acid and re-extracted.

h-chloroform This latter chloroformsolution was washed with 55 14 -
2,007 656 B 14 water, dried (Na2804) and evapor aggg 5@7 leBgVie a §g ude
F esik sarp! e-
‘was recrystallised from vvater m p. 120_—[err]. Anal ysi s %- Found: ' f_g‘-’.

C 57.1; H4.85 Cal cul ated for [err]: . C 57.1; H 4.8 :
'5 PREPARATION 3 8- and 5-(m xture)-Isopropyl -1, 4- benzodi oxan- 2- car boxyl i c
“acid (A) A stirred solution of 3-isopropyl catechol (23 g) in acetone (250
m) was heated under refTux-thef potassiunfcarbonat eIL(28 g) added. The
‘het er ogeneous m 'xture s refluled for a f 0 mautes foll owed by
the dropwi se addition ol neghgl |2, 3*Hbr onpprBit onat p (30°°g) ree further
+10 batches of potassiumcarlfonatle (ZBZg) ahd Bl hyl 2,3.-.ofﬂbr_orm ropi onate -
(10 g) were added in a $inifdar fash‘i on the
reflux for 12 hours. Th rg ure was then
with water (700 m), ex{rggied with chloro
washed with water, drie [marﬂr;,
di.stilled to give nethyl
(29.3 g), b.p. 11 5- [elr]gQ:S
15 product was a mixtur¢ *F48-(411 %9 and 5
product (29.0 g) i.n sodjum ydrqgxi de sol uti
1000: for [err] hour themp th re<ult|un§- sol
with concentrated hydro¢hl o8 ® dci dis dhe xtutu;rg? was exg'r acted hWith.
chloroform (3 x 200 m)] the cortbi n&dLext r act's ri ed [err$ and RO .
evaporated in vacuo to lleave anjoil (18 g){which sol|dified on _ptanding.. A
Recrystalllsatlon from fret hanol | 20 gave ajm xture of. 8- and . ' .
5- |sopropyl 1, 4-benzodi X&ho2- corbog;y.l ic a¢ig, mp. B6-438C. ‘Analysis % -
Found: C, 64.7, H 6f3#¥Rlcullated Par [er¥y C a49 H, 6] 3 25
Hi gh pressure liqui-d ch o;‘gtogrcphyH High@i cated Ehat th 3educt h\as . a
m xt ure of T;haqS (86% ani % 25 |5 i ) i $OoRERS [SJe ﬁanPhys cs 3,500 cs

[ . .

Bo 1dép§l€“ C1 8%& uant ,

Machi ne; . col rr 'z O D
acetonltrlle 0 1 5Mpha:sswm gcﬁegen- ogphate bug Ter pH B.5 (2);
flow rate, m ressure_60 p.s.i.}. PARAT

2 [l aVaLVAY

the m xtpre stirred] under

vapor ated| the residpe diluted
orm and the conbi ned] extracts
ed™N.JThe rpsi 8l oil | was '

- W3 benzpdi B¥An- 2- cpr boxyl at e
mr. Specjroscopy copfirmed the
(299 isofers. (B) The above _
on (160 nl, 2:5 N) was heated at -
tiwen~was fooked and phcidified -

L0 Q)
o
©
=
'S
1
L

4 30 Al m xture of
8- and5|\/bt }e—aet-d——-— . 30

TOTTORTT

R1
H
B
B
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18
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Pot assi um permanganate (23.15 g) was added in three portions to a stirred [,

suspensi on. of -a m xture of 8- and 5-nethyl - 2- hydroxyrret hyl.- 1, 4- benzodi oxan -

(20-g) in potassium hydroxide solution (6.5 g in 187.m [err]) at[err]. The --

reactipn tenperature was nmai ntai-ned bel ow 150C and after GBhd ATdPP® & . wald

gonpl ete, the reaction was stirred at roomtenperature for 4

hsur's. I\/anganese di oxi de 35 was renoved by filtration, the filtrate cool ed

acidified with concentrated hydrochl oric acid and the oil y 35 product

whi ch separated on further cooling was extracted with chi orof orm. The

chl orof orm extracts were ) - , the

basi ¢ | ayer washed wi th chl orof or ed

hydrochl oric acid to pH 1] The aci

~chloroform the conbi ned gxtr&c¥s bﬂlme d |ed~@rr] and
evaporated in vacuo to |efive & mi xtur® of 8- |407and
5- net hyl - 1, 4- beénzodi oxan- P- camboxy] i c acid (1.3 g) as
residue with consistent #0 asﬁectr scopi c prdperti es.

‘esterified wth di azomet haner &nd s shown by gas chro
m xture of isomers (5:2).|P E}ARA \ - e
1, 4- benzodi oxan-2- car boxyli & erppe v - B
O~~~ (A A sti regipsol ugion of 4,3 3- di .rret-hyl' ¢atechol (700 g) in
dry acetone (45 m). was heated under ref lux} then potassium carbpnate (5
g) was added f.ol |l owed by {he & opw se additi ¢n of ethylf di bronoprjppionate
3.5 g). The addition prog¢edugey rfeat ed |a T"d?-t her |thr®é&ti mek over

-[err] hours then the reaction was kti&2d untermrteflux for-nﬁfurther [err]

t hen _aci di f| ed' W t h concept r at

treacl e-1} ke

smal | sanpl e was
tography fo be a
S ] S

hours. After cooling, thelm xture mas fTlterqd, 50 thelsolids washed wel |
W th acetone then the conpirred—t+f+ate—cenednirat-ed— fer (35
«m) 50 was added, the:resqzjitl ng FOL’I d coll gcted, was ed"vmth pefrol then
‘taken up in ether. The et 1er$§ sof ugi op was |wasked, Wi fh Fat i ed
(Nazs®™4) - and evap_orat ed i p watuo tp gige et hyl ¥H27- (53 g o
-1, 4- benzodi oxan- 2- car boxylatg 4 10. 17ggg,ﬂlgnp. D78 °C |Anglgsis %B- 55
Found: C65‘7" Hbes alr Swis | SEe | L9535 calculated
for [ert]: 1 6.8 1B f8a” 53 & SLe | o
GB 2 007 656 S Ef fhe atjoys BestRr (580g)* with sodium
hydr oxi de (10O m) aq described for relatpd -

~ -
N

5

gave crygade o, 7-di ygernytr=1,2- _

). A sanpl e_was r.ecryst;al l'ised from °
1 a : : Fpund:

E4tettated—fpr [err]:

water, mp. 150-
C, 63.9; H 6.0%
C, 63.5; H 5.8

[y

. {mixture of 6= and 7-isomers

Example
No.
21
22
23




pdr oxi de 10 (10%

10.9
5, 7-82chl oro-1 _4-bhenzodi

m)

nv

in ethanol (50

with a consistent n.mr.
aut henti c sanpl e.

spectrum and i dent

m) gave

i cal

aci d 8- Met hoxy-1, 4- benzodi oxan- 2- car boxam de (2.41 Q)

acid (35 mM) was stirred 15 at 1000 for.

cool ed, diluted with wat
n1)_then the extracts dr
residue (1.8:9) was recr
et hyl acetate/hexane to
mp. 131- [err] Anal ysi s
H 4.8 .

57.1;, H, 4. 8. PREPARATI ON

Thi s conpound was prepar
5- met hoxy-1, 4- 25 benzod
fromwater, mp. 85-[err

: 5-nethoxy-1 4- benzodi oxap-

Found: C :56.9;, H 4.
PREPARATI ON 9 .
30 6-Acetyl- 1, 4-benzodi

added dropwi se to a stirf|
1, 4- benzodi oxan (4.0 Q)

stirred at room tenperat
i sopropanol /wat'er/ chtoro
in vacuo. The residue wa
saturated sodi um 35 car
washed with l.oroform

hydrochlorréﬁb&g oThe a
combi ned extr

159-[err].
174-Terr].
Found:

1 hour.

Rf (t. | .
PREPARATI ON 7 8- Met hoxy- 1, 4- benzodi oxan- 2-car boxylic

REPARATION 6 6, 7- Di chl or o- 1, 4- benzodi oxan- 2- car boxylic acid Hydrol ysis of
6, 7-di chl or o- 1, 4- benzodi oxan- 2-carboxylate (5.0 g) wrth sodium"

GB 2 007 6 2

rrl

-

[c.j with an

in 50% hydrochl oric

The resulting solution was

-

eda win _Jo cntoror¢grm (3 x 100
i ed [err] and,evaporated in vaqcuo. The dolid
yst agl,j sg¢d fT&nwatpr (mp. 7%-[err]) then from
gi vess- _tnnxy—1,4-benzodiox n- 2- car bojyl i ¢ acid,
DA - go : ' - Found: C, 56.9;
' 2p cal cul at ¢d for [ern]: C
8*59th oxy- 1, 4- bpnzodi oxan{2- car boxyl|i ¢ acid
ed.Dfi thd method of [ Preparati¢n 7 startijng with
o¥an-2- arhgganide The prodyct. was crystallised
gﬁen flrom et hyl P5 acet ate{hexane to |give _
Bar b xylic acid{ mp. 1394[err]. Anglysis % - .
B Ca cuI ted for [efr]: - C37.1;, H 4.9 30
JxanUZUc rbqﬁy{lc a¢i d.Jones' jreagent (1.6 nml) was
ed solutroﬁ"d$ 6- aget yl - 2- hydr oxynet hyl}-
n acetorle (70 m) at 10-[err]|. The readti on was
e Tor I8 hours then dituted wWih .
Of th rgani c | gyer separdted and 35 evapor at ed
3 rggss IwJegod,Fgchloroform gxtracted wWith
nﬁate sd @ea@d2 ¥ 30'm) tHen the basj ¢ phase
ed andZaBi dified to pH 1 ith concentrated -
@solutg,érb\@a xtracted ith chlorof orm the
vvi fgs’atu%a?&zﬁl rimge, dried [lerr] and eyvaporat ed
|- 3 £ bengdi odn- 2- carbaxylilc acid (1.6 g), mp
Cl’VSt alll i sed f"rom 40 ethanoli/ et hyl acefate, m p.
o ' ' 40 Apalysis % -
v § T m
)
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Cal cul ated for [err]: - C, 59.5; H 4.5 PREPARATIO\I 10 45

7- Acet yl

+ 1, 4- benzodi oxan- 2- car boxylic acid

@

45 (A) A soluti‘on of methyl 2, 3-dibronopropionate (13 nl) tane, (50

m) wag3ad : Se _qver fPrr] hour to a stirred susp gémgl ﬁﬁ? q%@ ( 13
3, 4- di hydroxyacet ophenone (15 1 g) and anhydr ous pot assi um car bonat e (28 g)
ig-acet onexAMi@ 261 ) heated under reflux. The m xture was stirred under

refl ux fo4-A#ndmeﬁﬂ-sumetPr¢&ﬁ2é4/-h

50 ace

2:1 as dea,e.@m,
product wasptratife eraight. Srededcriawvassigarfitprad,ahe, f.lmqod.lufeevq-tmem]er (5@01ml)ysd the % -
Found:

o zrgﬁ %«'mr SRt Gl
Sradinoquindzdihd (2. BSdP%i ddasLaHA)the résu&&fﬂﬂn&ur@ftvai &ingd 6trbéle

re@litir@®ily¥ predipitate @llésEed. The product was pafitioned W\e@mf or[err]

H, 5. 110 chloroform/i sopropanol/sodium blcarbonate solut|<55t
sol ution

product (i
was mai nt Kedhesbl/ et
vacuo,

Q) T ecgst alda|c§|§{éd¥d’r [ *@ﬁicﬂﬂ@t at ¢/ gBEN

ordro msthan (oo veé"") "é"ggf ﬁégﬁfI EZ Qmorrdbe

3: ﬁo&&&rﬁ@lhsb %hﬁm an he Hl

15 h earbadyilUé-benzbdionaa2 exdrbant) hipevatirlquiragilioé Hydedhlpidehydatnoent r at ed
hydr ochl 022&—285°¢ (da¢d extracted with chl orof orm The corrbl ned chl orof orm
extracts
GB 2 007

.7-acetyl -

ge é=urther gesrystalhsatlon provided an analytical sample, m.p. 245—24

XtBJtBGﬂS-I and ¥ serbementrd 4ttepzodioxdncRre part it | oned

bet ween c?ﬁ"?ﬂnd ﬂléﬁ‘am“l‘ﬁ y orm 50 ext ra
water, q .Lcét? I?:lnxt re of -c:f‘";g r}'Id(?4-benz %c"]%ﬁ: Jx%nﬁ reij\é}@ tO Bsmgﬁld 7_

&IrQhen'&pa .h&5r7at i o Of

for ﬁluJeeﬁlG kP tenperature
ef)&%n[empwdrmsrﬁiae |ﬁﬂé’d 4-mbnds 617bAethdkg-20U X 6-Lane mmafnmat ed in.

15

BRYSis % — 16. dri ed [ &Juhd E@QQEaLI%I@.I\A%CUO and the resi due (1 46 -
a

NasH ve

4- benzodi oXan- 2-car f)oxyl ic acid, mp. 167-[err]. Anal ysis % -

-20

- Found: (B,lgh{iﬁesajre lid|md4:h6nﬁtographlc analysls md@adetttjrlamuepkoﬂ@t w@sz,qm}(ture of 6Gnd59 . 5:
M, 4.5 7-isomers in the ratio of 7:3. gh pressure |iquid chromatograph
.(HPLC) i ndi CJP%@"?@MW’E‘GE}H‘P|pfe§?a'6‘f°"[°é?et"]a@6’5/5hf§65‘8? F“étepﬂgfla cs 3,500 Cg i

Machi ne; fé ij? x [err]" O D. [err]-Bondapak C-1 8; el uant;
acet onislgr {A) R4 ) HZOQQanpgmwwpenyﬂgogen phosphate buffer pH 4.5 (2); feew

rate 0.6 nV
evaporated in- Vacuo the regiug acted wth
extracts evaporated in vacuc}—én‘d- “‘w ifct\_(%’},5 g

. ethyl

aci‘d. HPLC shoswspensinh @zmeﬁp@@i ard segtiirp Acetate f@%@@éd‘“’t‘b’eahwﬁgz [‘l‘éh‘!’l c

sanpl e p(r) gfm@ n;iéﬁi %f mf 5&% Tﬁﬁ% 7 &%&& foh?cf%‘w%zg;ﬁ a‘i:‘: a%bd.

1, 4-Be

(21.6

mn.; pressure 780 p.s. |.]. The acidic a eous phase was.

0}y t he 10 conbi ned
recrystallised -from

10 acet at e/ net hanol to gl'\D/e 6- acetyl 1 , 4- benzodi oxan- 2- car boxylic

356

40

45

50

556

‘ff\mn@ﬁnn( 7JA@ b Eafter the ddltionms complete,

the pH 'was adjusted to 2.0 by the addition of sodlum hydrox:de and the suspension was stirred for a

further 30 minutes. Water was then added until a homogeneous solution resulted, the acetone removed

in vacuo, and the aqueous residue extracted with chloroform (3 x 200 ml). The aqueous phase was
basified to pH 8—8 with sodium hydroxide (5N), re-extracted with chioroform (3 x 200 ml) and the
extracts washed with water, dried (MgS0Q,) and evaporated in vacuo. The oily residue was dissolved in
ethyl acetate, treated with ethereal hydrogen chloride, evaporated in vacuo and the solid residue
triturated with ether, followed by recrystallisation from methanol to give N-{1,4-benzodioxan-2-
carbonyl)piperazine hydrochloride (4.85 g), m.p. 265—267°C. :

Analysis %:—
: Found: C,54.6; H,5.5; N,9.7
Calculated for C,3H,gN,05.HCI: C,54.8; H,6.0; N, 9.8
PREPARATION 2 B

6-Methoxy-1,4-benzodioxan-2-carboxylic acid

W KIZJ“""

Fmely ground potassmm permanganate {5.02 g) was added in four portions to a stlrred
- suspension of 2-hydroxymethyl-6-methoxy-1,4- benzodioxan (4.52 g} in potassium hydroxide solution
(1.47 g, in 42 ml-water) at 5°C. During the reaction, the temperature was maintained at 5—15°C then
after addition was complete, stirring was contmued at room temperature for 4 hours then the reaction
set aside overnight.

Manganese dioxide was removed by filtration, the solid washed with water and the combined
aqueous phase acidified (pH 1) with concentrated hydrochloric acid, cooled, then extracted with
chloroform. The combined chloroform extracts were washed with sodium hydroxide solution (5N, 2 x
40 ml) then the basic phase further washed with chloroform, cooled, acidified (pH 1) with concentrated
hydrochloric acid and re-extracted with chioroform. This latter chloroform solution was washed with

35,

40

50



er in hot industri-al methylated spirits (1000 n1) t hen aIIovved to .

at room tenperature for 24 hours. The precipitate which formed was
cted (20 g), the filtrate concentrated to 600 m and |eft for 48 hours
4qfurther solid product (4 g) forned. The conbi ned gaoziumt; 6%439, . p.
204- Terrj) was repeat edry crystal sed T rom rndostrat FTE[ hyt—ated ' N

spirits. me pnst an 229- en the nother Ny 4
i quor 53¢ d?it%qﬁg E%‘;? {%}%yﬁflf {dda%ﬁ' g%%%oé"' ad'°’?58§uced in
Vol Umeanalysid@ e so pro (s col lPect ed.” T is salt was '
converted to the free carbamyilccasvd (-|545 g), [err] + [err](1%in

- chloBoform in Qd*mlla@qcetwdasl-dooaanndr 57.neH.4.8crystal |l ised twice fromtol uéne
to gi vejpg%% benzod| oxan- 2- carboxyllc acid (0.23 g), mp. 98-[err],
tlr

[ er r] / SOlroLrligll 10£'benzo<§:oxan E-Gar% r\Ql:: ac%rlal ySI s %- 25

Found: on of 3-is ) in acetone (250 ml) was heated ug Q?Ilnpu' at ed
for [etieh pota&unmr&natﬁtz ?.Sol'g igeétg 48 @I RESYRMukeERF DRMN 1§ aci d The

i ni t1paminmes ktowbd ByLBE &o.ﬁvaﬁwadﬂinbn <ifrnmnyt $8-dibreRbippg BN POrg). Thidé fulBere 10.
~-evapor batghgs pipotassium carhehate (28 gliang meullmetbmampmakm (P gl wereaddedina (250 )

- then s@f""ﬁéﬁh@"ﬁh‘?ﬂme ’E'Ft § dl“@ﬂﬁtrlﬂti'ﬁ"% % "@’;‘"’FH@S then. SY?P?’G‘: rtl'gﬁaluct

(10. 0 necﬁ éjﬂév IJ'S{ e resx :Jfﬂ oé?sﬁil tille é;ewnB thlrg -|s§;;‘éros!\1(|— ib g)

Conygr o&. Seah e‘i . te( "}o ﬁﬂﬂ gt s bl €

sul IO UploBuct Wasla mikkiRe 6F'8 19@)&9‘ BCI(ZMSSOH\% UIO i'n chloroform -

chr omat ogr(a)phedbo@a p®tidt (28.008 In s@d:ﬂmhydi&udasmluml(wnmsz B ) wed heaeed awid am -
chl or ofap ﬂvpuremphﬂrra-’el@mg Muttpawacqq'ﬁéﬁnm ﬁedlw'msmeﬁtramhww‘dmg atib The ve (-) .

w roct mb| d xtr -
%14@%2 ?lgng:ﬁ ?1(12@95!3 llp@ gﬁa Ig <€ a?rﬂd g. I:‘ggyi%qsg\gon fiom mtlthano 6] )
35 Fo Uaf?g s's% Hso 1,4~ eneqdic a;- xrhcaclfi m.p. 86—888 00 H 4.5 .
PREPARATI O\I 12 N-(l 4 beneamgoxare, 34qanb@myl ) honopi perazi ne 40 Thi s e
conmpound was preqlanaeeiifasc,gm.,q?r epat. 84.8pH, a3 usi ng honopi perazine i.n place of

pi pera2| ne. A 40 - sa Ie of the h 'drochl ori de salt. was recrystal l'i sed :
from® preqshl?llq ; e that uct\flvas egfth )anN 25 3 :
‘Cal’ cuInS{ o) b re g _
45 6- 8b6lp. ,?r‘ﬁﬁé?lur Otaéﬁ hY) g pt') r%ao% oxa#agécar oxy |c ac ( ur%:hl ori ne
gas was passed into a stirred |ce cold solution of methyl 1

, 4- benEBERARAIIONA car boxyl ate (10 g) in chloroform (100 M) in the presence
of épumnm*tmmof:%ao#ﬁd@t V@U&S’e diosgn ?ae@ét"lceﬂdwas st opped after (20 m n§9es

t hen t he éb(?oﬁ"i‘ l%g rox qirl? nmt Xan ? m penXI ﬁgn
oi car YR b Al R T e 1
vacuo by oeaoéecanmté tht'r8a 5 detmteMpéFatire férAHolis M4ngihe e(‘ﬂ idget hyl  6-

and 3B- oA @movel, béfilatiar) the (ﬁmafb—caol&ﬂ adidified vatheofckAtrddedhydrochloric acid and the oily 35

product which separated on further cooling was extracted with chloroform. The chloroform extracts -
were washed with 5N sodium hydroxide solution, the basic layer washed with chloroform then acidified
with concentrated hydrochloric acid to pH 1. The acidic solution was extracted with chloroform, the

- - combined extracts washed with brine, dried (MgSO,,) and evaporated in vacuo to leave a mixture of 8-

. 40 and 5-methyl-1,4-benzodioxan-2- -carboxylic acid (7.3 g) as a treacle-like residue with consistent 40
spectroscopic properties. A small sample was esterified with diazomethane and was shown by gas

" chromatography to be a mixture of isomers (5:2).

PREPARATION 5 '
" 6,7-Dimethyl-1 4—benzod|oxan-2-carboxyllc acld

45 OH 3 co,_ce.H; o °°z<z"s '
@: Bl- 7%) )cu, m 45 |

(A) A stirred solution of 4,5- dlmethylcatechol (7.0 g} in dry acetone {45 ml) was heated under
reflux, then potass:um carbonate (5 g) was added followed by the dropwise addition of ethyl -
dlbromoproplonate (3.5 g). The addition procedtre was repeated a further three times over 14 hours
then the reaction was stirred under reflux for a further 33 hours. After cooling, the mixture was filtered,
50 the solids washed well with acetone then the combmed fittrate concentrated in vacuo. Water (35 mi) 50
was added, the resulting solid collected, washed with petrol then taken up in ether. The ethereal
solution was washed with water, dried (Na,SO,) and evaporated m vacuo to' glve ethyl 6,7-dimethyl-
1.4- benzodloxan-z-carboxylate (10: 17 g) m:p: 70—71 °C. :
Analysis %:—" R o
- Bb : - Found: -~ C,65.7; H,6.8 - - : - 55
a Calculated for C,;H,0,: C.66.1; H,6.8 '



(B) ‘A sanple of the above product (1.4 g) in ethanol (20 nl) was treated. '
with a solution of.-sodium hydfoxide (0.25 g).in water (1 m) at room ]
t enperature when a. bl ack col ouration devel oped. After 48 hours at room

t enpenat ure, the ni xturewas ‘concentrated in vacuo, dil ut &8 30Ph &bkt Br
-extracted with 55 chloroformand the chloroformlayer discarded. .The

aglieous phasg) iadasbidhd dverk del (5. FQURHR B RRliroxRE (T4NQGH] iR bthénof nﬁ m

ext r act egds ydséribe€lor RIIRbMboinBED.AIDE, Z7EBBTM b6 Shvedaids 6 FLdifetnilYBISOL
evapor at dehzodioxda2warbbiyligaci4.84 gl Alsamgle (vas récrgstaliisbd fem avaer, i h6@+051 °c L

1, 4- beggémlwséﬁ——z car boxyI i c acr d, mgs 145 [err]. wrth -consr st ent 5 :
spectr copi ¢ proper :

GB 2 007 656 B 8@[ d%?fl‘:%&b&ﬂ 0\101335 ’%Efﬁyl 1, 4- benzod| oxan- 2- car boxyli c
aci d JONeREPARAMIONY . (33 3 nm) was added dr.opwi se. to a stirred sol ution of

2 hydr ox g relithydre-2 4rehivdioxani2-daripaylic@cidoxan (5 g) in acetone (300 m) at

[err]; then Hybwlysieefetive 7 isklorst1.Hherdodiexam tcaiboxyiatad BOT) wisthmysdivay hydroxide,

| e I d I - gar | E
o e e e P (e i s ufton

resi dual pRidappgnt2ken up in chloroform (200 m) then ext ract ed with dilute
sodi um bamtmmmeoeamdmdmc@myﬁchadaqueous phase further washed with.. -
chl'or of or m 8iMethaxytiedhenzatiase 2\warboxakmixe (241 oliih Bwslhwdchlohyairdd&hhﬂmassta@dd :
ext r aciedt WOL"KprdHlberfe oeswiting seqwowmmg déwmm watpr{ 200l gkdstedenitr  dr fRd -

[ err] m tl\eamaxt aats vap ed in vacuo. The solid resrdue
4, 4- benzg'g%r ﬁﬁ % ,? P%V{‘;t%} K{SJ;' g??tﬁﬁ%ra&’%@e’ra'éw&"fgn i sed from
~_to|uene Am,| err - ound . C,61.8; _H52 S

_Cal culamt ed or [err]: - C, F&uhd9; H: 5592H1£8 PREPARATI ON 15 20

15 6 and 7- (mxtoalw)d\bd‘ﬂamﬂ,gi’eadgyl sut. phanby481, 4- benzodi oxan- 2- car boxyI ic
; (A) Cat echal : (180 g) vvas added in portions to stirred sul phUI’IC acid’

r’rHerature remai ned bel ow [err] Af t er

'=(138 :
addi t1 on Marr:rﬁ%r e bl oD S sthuhg o1 60
M nut.e% blkhdisanzadmb ﬁhn{EOfﬂe &rvﬁEUWﬁalmgi;frgﬁWa :ﬁﬁg 4@@cwazwaron(emﬁ> ph) .

The sol uktedtate-Bekakiets gWe6trﬁe&lhdxﬁ-&ﬂl-bmiohloml-z-ﬁhrmvnclaﬁdGﬁﬁ haaatigiect.he barium

sul phat e Apgysis¥eted, t he f||trate acidified to pH 1 20 with concentrated

sul phuric acid th§n refjl teF d: Theb P%Pt Fa%% was" evaporated to teave crude

3, 4- di hydr oxybenZ A * h%!ﬁ saci & E182H4b%g) which was used without-

purlflsgarphg;hRA(r@\lgThe above pr oduct (182 40 g) was acetyl ated in the

30
st andar d gnisety €a-beSofitanedatboxyb Byidlr i de (300 nl) in pyridine ( 800.m ) and
t he crude diJeses @agenpin 0.8k wesA0dd4Bopg)se tiseslindd sahaioh yt 6-atyl-2-hydrgxgnethyl-
Phosphor ddsbepedioaarti#tfioi id@c{t@rd7@inl) and-athkf€dTheaeactiaywisstiradat ppogittpmpasqture
sol ut i onf®f 8 ﬂrgs themdiluted with isopropanol/water/chloroform, the organic layer separated and - B

% evaporated /in vacuo The residue was redissolved in chloroform, extracted with saturated sodium 35
carbonate solution (2 'x-30 ml) then the basic phase washed with chloroform, cooled and acidified to pH -
-1 with concentrated hydrochloric acid. The acidic solution was extracted with chloroform, the combined .
extracts washed with saturated brine, dried (Na,SO,} and evaporated in vacuo to give 6-acetyl-1,4-
: - benzodioxan-2-carboxylic acid (1. 56 g), m.p. 159—1 62°. A sample was recrystallrsed from . :
40 ethanol/ethy! acetate, m. p 174—1 75° : _ a 40
Analysis %:— : . : . .
Found: C.59.0; H, 4.8
Calculated for C,,H,,O04: C.59.5; H 45

PREPARATION 10 , : '

45 7-Acetyl-1.4-benzodioxan-2-carboxylic acid - 45

(A) A solution of methyl 2,3-dibromopropionate {13 ml) in acetone (50 ml) was added dropwnse :
“over 1 hour, to a stirred suspension of 3,4-dihydroxyacetophenone (15.1 g) and anhydrous potassium
carbonate {28 g) in acetone {100 ml) heated under refiux. The mixture was stirred under reflux for 4
. hours, then evaporated in vacuo and the residue partitioned between chlcroform/water The chioroform

50 extracts were washed with water, dried (MgSO,) and evaporated to leave a mixture {18 g) of 6-and7- 50
acetyl-1,4-benzodioxan-2-carboxylic acid methyl ester in the ratio of 2:1 as determined by C** n.m.r.
spectroscopy. A'sample of this. crude product was recrystalhsed from |sopropancl m. p 68—80°C.
Analysns % — . o

: ' : Found ' 0607 H49 o : . . :

55 Calculated for C,ZH 0 - C,61.0; H 51 : : - ‘65

{B) Aqueous sodlum hydroxrde solutlon {1.2g,in 5 mi water) was added to a stirred solution of the
product (7 g} from (A) in ethanol (25 mi) at 15°. The reaction temperature was maintained below 25°.
for 3 hour then the mixture evaporated in vacuo, the residue triturated with water, acidified with
concentrated hydrochloric acid and extracted with.chloroform. The combined chloroform extracts were



pynhdi ni.um salt of 3, 4-di acet oxybenzene sul phonic acid (302.49 g) in
@}troform(looo m) at OC so that the reaction tenperature did not rise
ole 1 5C. After addition was conplete, the reaction mxture was stirred
rdémtenmperature overnight then filtered, the chl oropgr?noe,odl 636 8n 16

- evaporated in. vacuo and the residual oil poured into ice water. The G
aquEeOoUS didIMGSO\R Svedsiateddd RiduonktheGrbdidue Of. 48 diirechy3RNSEY R gy SdatthéRgHop dr i ed' v
( Na2SO04}o gved-awety bt dbmzddibxanalaeadoxylio atid ave 167-sa882csol i d resi due whi ch was

30 recr$oaldsi%sed from.carbon tetrachloride. This product (26.74 g) was

treated with aqu ndni né P2B5HM-5 15% sol ution) at [err], the
r eact ?’on | ef't at&'ﬁ%‘iﬁﬁﬁ fgﬁét@q‘&ure %g§ nf"n% the?] the sol ution evaporat ed in
vacuo. The é@@lf%echm dpH @MMJE RARbABT: dufityr Dbgs shB&A pingant ed,
the sol alsoobﬁgg{&ﬁmﬁg &fn 11X ;5%59% chéaﬁla eiﬂmélﬁhﬁg:&ﬁunﬁﬁﬂ/(f%‘%in Mdtds &%n equal

vol une bydreged phosphuyakiudie mhiot. B B);Slowuidte 06 rdimin.oessire Mgep.aitlur e for 2 hours. The
sol uti.on wdbe am&naq&sqndlphasedlaw\tahore@dme/mmoaheds'dwx wﬁlrmthaoolam d andmt he

10 aa«rq in acyo ncdhA Riedust (0 g
(rjieﬁ;drlo ?jf %EP gg@vg i ek VQZ g WE; A
hydrOX| e ( ter was a setoastlrred

suspenspmmh-rmmbove product (3 0 grr) and epi chI orohydrin (1.43 nl) in '
wat er (19 (-#1)4-Béresdidxae 24arbaicdcidon was “heated at- 80 for [err] hours. After
cool i18g, t Het-Beraedioxam2warboxit scitie &8 glmntilﬁ+)rdeh ablmlamxt@ (342600 wdee, mikdde 15

cort “eg"’é'*‘ jafa i By e ) AR e GPOYHURETS | e

a mxtu S\?V u?'t‘ll-nver oli rod ) for e co ed product {24 10° .
7-N, N- diyge édjggb@ﬂw awls {rm&aﬁﬁwfspﬂmsﬂlnﬁﬁ D OB . 370 Pacie a N
sticlep . d> gmanhhé:.aamrs“am; fr&pﬂmela@mmwameaawwéresombﬁrﬁh rMAICRSH Lolime 20 -
per mangandthe sdlid ptbBug }5.6\glolieded.This malt Waseenyeaed tio ohedrek oarboxsiici acii €815 glugpensi on v
of the £813KGie chibrofsirlin (he s@n dnnpnng_ ersre¢rvatgliisgditwice freen talyengtto give (H1.459 g in

20 mﬁﬂ'?ﬁ"’ hid-catendnerid PG39h mrPS—9EC. per 0% I apluiandn shiesefertn -

t enpey, ‘T not rise ap&\(‘g l QCedBEW gaCtiON was |eft at room 25
terrperature for- SCtheQdft,,k@nd €.t gboNa, ggaporated and further potassium
pernanganate (1.5 g) added fol'l owed by stirring overnight. Fi nal ly, nore
pot assi (Bhl-pdr4a MeZ {c8bBxylig acias added and t he react ion stirred at

35-[err uorird%"'t 19 meth é'ﬁ"%’f/@P g}@aI‘I’P 'ﬁ%ﬂ‘é‘%&’i"?"'ﬂ?‘ a‘ﬁ:g?@ddh Yfkﬁ"{ﬁ‘dwas t hen -
50 chd olid Yj ?d) was col rybt IBH%L% g\“?tﬁr%eqf en chyis )acgf\?tijﬂ toéﬁ e[ h 30
conceTit gak it i Eér‘&s.ﬁ&& e har Qi@ he S i ShiGRoorkie

conbi nedmeaﬁbtba.@ﬂ&ams.ﬁcavyaﬁ o wnt csnodh um) bMda Wkh daorsewteb@era(e'a% cio 2

m ), t hehealclyatalised fipinasieer@as givd (e t4- hibizhdicaneanatboedieatidip@0 gk .o 88-c-9aed, d

ext r act @d=n86H °d 16 soletfoninehiondlormhe conbi ned extracts washed with water,

dri ey RAZESH—and evaporated in v Y crude product (0.46 g) was 385
conbi ned with sinl, e ;'c} '@; 5% a) Ho£§a| ned fromre-extraction of the
ori gi nal manganese to give a mxture of 6- and

7-N, I\I—dlpmmmﬂmqarmyl 1 4- benzodi oxan- 2- car boxyl.ic acid (0.67 g), mp.
156- [ er NH1 .4/matodipkan- %arbcﬁmnhmdvtoplperaﬂ;e 45.5; H 4.6; N, 4.90.60 :

Cal cA%t ed 'FTQP(CO[\WE‘PWF was preggaredsqg | |r0’reqqra4|og1 using hgmgplperazme in place of piperazine. A 40gQ
PREP ARA’F?W he hydrochlorlde salt was recrystalhsed from methanol, m.p. 189°C.

nalysis

»

Found:  C,56.2; H,6.2; N,9:3
Calculated for C,H,sN,0,.HCl:  C,56.3; H,6.4; N,9.4

45 PREPARATION 13 _ o 45 2
6- and 7-(mixture) Chloro-1,4-benzodioxan-2-carboxylic acid - ' ' '
- {A) Chlorine gas was passed into a stirred ice cold solution of methyl 1; 4—benzod|oxan-2-
carboxylate (10 g} in chloroform (100 mi) in the presence of aluminium chloride {0.06 g). The reaction
 was stopped after 20 minutes then the solution purged with nitrogen, washed with water, sodium
80 bicarbonate solution, then water again, dried (Na,SO,) and evaporated in vacuo to leave.a mixture {(1:1 50 .
by C® n.m.r. spectroscopy) of methyl 8- and 7-chloro-1,4-benzodioxan-2-carboxylate (12.0gl.
{B) A sample of the above product (1.4 g} in ethanol (20 mi) was treated with a solution of sodium
hydroxide (0.25 g) in water (1 ml} at room temperature when a black colouration developed. After 48
.. hours at room temperature, the mixture was concentrated in vacuo; diluted with water, extracted with
85 chioroform and the chloroform layer discarded. The aqueous phase was acidified with concentrated 55
hydrochloric acid, extracted with chloroform, then the combined extracts dried {(MgS0O,) and evaporated
in vacuo to give a mixture (1.0 g) of 6- and 7-chloro-1,4-benzodioxan-2-carboxylic amd m.p. .
145——1 46°C with consustent spectroscoplc propertles



cis and trans Ethyl 3-nmethyl-1.4-benzodi oxan-2-carboxyl ate These conpound
were separated from each ot her by prepar ative HPLC and were identified by'
18
007 6567 R 1R n.m.yr. 'anrtrcmrnnv according to publi th‘ﬁpﬁapgg {6'§§¢:-Bp n”

‘Med. Chem, 10, 880, 1967) Each i soner was hydrol ysed to the
e.orresponEIIREP@RAﬂod Whi ch was converted to the acid chloride w thout further
char act er %@tﬂtvbh 4- bPF%EF"Amﬂ @\!’01\7'0 5°'d

4- Ami no- 6, 7 pj g vANp sfirred 3 Qy dro ignethyl-z -methyl-
5 4- Am go gﬂ:gfﬁaﬂgg ib%é%%:?ﬁésg 45;&6{” sa d oatte}orh rtchQﬁr azigie
éHE! ﬁ’é’ exfr é@épdré’ta

(10 g) we vadap. Thé R¥sid éHtﬁken %cheaﬁ&inmmfas

- then evapﬁnnaiteedxtkaiateuamtuaiitaad:dmhfmdaeﬁhduedlutmh bndvA& aduatueiphasg furtheotdshedodiar m

(200 m ), chiersfomal T adueava phase (~4s thersahctnﬁeE with hydsechfode adid, axidcted wisoehiarefdrnt.n

v

. 20 consi s{ Bt(B))gﬁ W %’ﬁ A8 b\@’é[saggtvlat e EI;
EY" |ne ' rﬁzﬂ cetox o C

) t |
vacuo. Thﬁ‘eF@ﬁP'mﬂiﬁ‘%W sheyl a‘gé “n7e3 qriget Iai"F'E °@P6!ﬂ@%‘g§%lﬂihﬁt6‘le hyl gi ve

4- ami nd¢ 6,} ;sbd s@yeasRaic iﬁ/?aﬂi Sl AN 's‘iﬁf?&ff’i‘i TPhe

hem hydratg‘,eah(s mp. 185-[err]. 10 Anal ysi s Found

C, 58.1; H B®. 8 22 8 Cal mh@tedd@fg[argi C, 57.7; H 7.1, N, -22.4
PREPARATI ON 18 15 Miootameommrﬁ,o :and C, 61.9; H,5.2 : ' - o
7- car bet hoxy- 1, 4- benzodi oxan- carboxylic aci d ' ' .15
(A Sodﬁuf’rﬁ*%i‘\ﬂf()i\'dé soI ution in 16 n vvater vvas added dropW| se‘%t

room terrp 72 r" ixt F’lhié'd" ‘éﬂs“i "Eﬂ‘iz‘iﬁ’rfe 2 7% ‘gﬂ ) and
et hyl teqip @%gg %!" '31; Wielsomi- Q%egt at

Leacti on we<C fo é?r'ipe ?Jré nd Ur'é&mtcﬁ ﬁ@r(‘mﬂmﬁ E@é’i tfofl

wi t h di2ohives esvebilzadwith Wbﬁwhrcambi&tél\l&ﬁ nvéulghate@bliREted, diid fitehté afcrf]edam.ﬁm 20

evapor at ewith mmemmadtsdphtmav@d therP@filkrect Thediltate @as eamirated to leave crude 3,4-

7- car bet heRydroy 'd(18244 @rvz*wvmawd moe a sticky oil with
cet(qéan ydgjie was _

oxi di S%@i W' t C) §8rrti.é)ed 25

previ ous| pyra mps%&a 34ua|a otysengénueuiaidmcét.aisbz(@ .nlemo.ld%n@)mm ki at OPEl o

7- car bet henaythd reéetuobmpeehm«aan&-reaamysqomm achn(ola w8 camplate, the reaien st ent -

spect r oscoyiture yassticed ategpm @@paﬂgﬁmmgwggﬂtered the chtoroform solution evaporated in -

25 M xt yr ¥AcHe 3'6' th?a'ﬁdd"iﬂl 'C‘ELW@FB’b moe%dﬁsezww IVY'@ 'ei°€P A3

stirred®s E%;’%fggtz a& id" Lg apoad ga t%'eg AR e ﬁ *gecva (239

i (o) ca e rachjori is uc st

g) in ac %ei el s w.s Ot v ﬁirtE Ao oﬁ}m&twﬂhyl

2,3-di br O{mmaiemncma:roet t@m‘%fsaﬁitedmﬁi dcBrEhl (REOGMI) [thetl deE et s

heat ed undersolumfnleuapofmdnﬂ&ch@mdshe reémmcﬂl\sa witheaah einal Viekookogf sbdien helgdxtiee 30

di | ut eé5v\FQ'¢T'°Vi/a’tferéﬁme@%tf$ foc2 edJerlneiﬁob:mrbwaﬁrtmrrncwmnewe@mpmdteext racts 35

g the regyiting product crystallised from water to give N,N-dimethyl-3,4-
vere was hgw my enzene sulphonasﬁnyide m.p. 142°C.

{D) A solution of sodium hydroxide {(0.61 g} in water (5 ml) was added dropwise to a stirred
. suspension of the above product (3.0 gm) and epichlorohydrin (1.43 mi) in water (15 ml} then the
40 reaction was heated at 80° for 1} hours. After cooling, the reaction was extracted with methylene . . 40
chloride, the combined extracts washed with water, dried (Na,SO,) and evaporated to leave a mixture of
'6- and 7-N,N-dimethylsulphamoyl-2- hydroxymethyl 1,4- benzodioxan (2. 84 g) asa sticky oil wuth
consistent spectroscopic properties.
. {E) Potassium permanganate (2.15 g) was added in three portions toa stlrred suspensmn of the :

irec

- ' 45 above alcohol (2.8 g) in potassium hydroxide solution {(0.69 g in 20 ml water) and acetone (10 mi)at . 45

5°C so that the reaction temperature did not rise above 10°C. The reaction was left at room - :
temperature for 3 hours then the acetone evaporated and further potassium permanganate (1.5 g)
added followed by stirring overnight. Finally, more potassium permanganate (3.0 g) was added and the
. reaction stirred at 35—40°C under nitrogen overnight. The resulting manganese dioxide was then
80 collected, washed with water, the combined filtrates aC|dlfled with concentrated hydrochloric acid and. 50
extracted with chloroform.
The combined extracts were washed with sodium hydroxide solution (5N 2 x 20 ml), the alkaline -
phase acidified with concentrated hydrochloric acid, extracted with chioroform and the combined
extracts washed with water, dried (Na,S0O,) and evaporated in vacuo. The crude product {0.46 g) was
55 combined with similar material (0.21 g) obtained from re-extraction of the original manganese dioxide 55
to give a mixture of 6- and 7-N N-dimethylsulphamoyl 1 A4 benzodloxan—Z—carboxylic acid (0.67 g), m.p.
156—162°C. )
Analysis %:— .
Found: C,45.5; ‘
60 Calculated for C“HBNOG C,46.0; ,4.9 _ ' . 60
PREPARATION 16 o
¢is and trans Ethyl 3-methyi-1,4-benzodioxan-2-carboxylate - :
These compounds were separated from each other by preparative HPLC and were identified by



o correspond("ﬁ °‘ﬂE‘FHVWﬂ%ﬁ°' _

SO4) - and evaporated in vacuo to give .a mixture of methyl 6- and
I/, 4-benzodi oxan- 2- carboxyl ate (1.0 9). A sanple was recrystallised

' [ ropanol mp. 95-[err]. Analysis %- Found: C, 60.2; H 4.2 35
Cal cu{at ed for [err]: C_60.25, H 4.2 . GB 2007 656 B - 1835
HPLC anal ysis of the crude product m xture showed a m xture of two R

CONMPONGHh.& spddtrbddbpy adédr@indo pablidhed(dBia (se8 digUINVIRY.Hheri, 96 886) 1867 0Bach Borhe 6N) '-/

‘and hy dvas gedioliad exthél confedpoitling 2diPAhivvowas caﬁlde@htdmwweaomdzvathatmrﬂed _

.suspen%mcto'isaltdme above cyano-ester (0.5 g) in ethanol (4 m) at 1 50C. The -

m xture 40 was then heated at 40 500C for 2 hours, cooled, acidified W|th
_the r oduct . coltected .and

?gg??gtﬁlrmog%mg&fx - - = f Ig‘x L naz ne&) -grl m 8 é : é%nd 57

o-3- 2-methyl ) t

car banqyier teffh d'f&)ﬁ@rﬁbg% EQ&% b\ﬁsfﬁ&ﬁ pdtathd mgg.agt fres‘gﬁgﬁvﬁbss % -
Found: taken@p inBloghforir, (26D rhl), wished with dater (4 x 50 ml), dried (Ba}S0) «ati echpbratedrer r ] :

C, 53. 8;vapdolThi:residual®il 313 g) was recrystallised from isopropanol to g%e FlamingtS, }dlnﬁtt@mﬁ)&jnd of

t he TQ)r’Wﬂ!‘VéP'Pe”[Zé'r?'}’”W’iéﬁ"éneﬁ“ewvdfate (309} g 18%elfEbent s 6, 7-di (1 over al Kdxy) "
or 6,7 “g‘ 't"?'??‘f ower al koxy)g ms 1 or2; X represents -

[err] C]ulateg%;la: Nrd H\é‘ll hgrggy; h_éﬁﬂ’lq\l §§tge or d|fferent represents.
_hydrogen or ovver IRy P °

GB 2 OCP]RE@E@A’&)N1818 n. mr spectroscopy according to published data (see

g. 19 . Miktueh of Ghach 7-caft®t@80] &9@? dIO’E&@H:arbsmhedeas hydrolysed to the 18

3 I‘ S, Fi e

char acttg sgrét& sysp Eml) and et yl34-d|ﬁ%foxy(£mo?c?;c%§nwuﬂ1§g{r furt her
4- Ani an tl?nr su te erea as h t ,pﬂ ate S?é’g {I%!: hou cooled and eItraCte:t\owlg:avea
S 4- 20N fRtuee o Qfd(?'&rb ﬂn@kﬁ?—hm&&hﬂamﬂ)dniwlo&é\(@589b)@@@tl&ymﬁw| pi peraxi ne
(10 g) avasigedtepdceoscopicieropeartdk] ux I n butanol - for 15 hours. The reaction was .
~ then evapotBTkaeboye ajlcabel (b Qaldvas hedl$@|MItbdamesmabeM/&b? 3 mkE mcetpnq (A0 otilasr of or m %
(200 scr %Pre Kﬁ?’t“?feﬂﬁéﬁ"?g % giye sm'xrwg\& “1cwiHEHC ﬂgca@ﬁ@%’vb‘b‘orat edin
vacuo. l"éaeﬂ Gpoxyicacig 15789 with gonsis WF%PF‘P& 8"1"?’6‘ i sopropanol to give -

4- an?e@OPF&,PKnﬂﬂﬁﬁfabOXy 2-(3- : .25
: Mixture of 6- and 7-carbamoyl-1,4- benzodloxan-2—carboxy||c acid i
(A) A stirred suspension of potassium carbonate (5.6 g) and 4—cyanocatechol (2.7 g).in acetone -
. (50 ml) was heated under reflux for § hour then methyl 2,3-dibromopropionate (4.9 g) added dropwise.
- The resulting mixture was heated under reflux for 48 hours, then evaporated /in vacuo, the residue
30. diluted with water and-extracted with chloroform. The combined extracts were washed with water, - 30
' dried (MgSO,) and evaporated in vacuo to give a mixture of methyl 6- and 7-cyano-1, 4-benzodioxan-2-
carboxylate (1.0 g). A sample was recrystalhsed from isopropanol, m.p. 95—96°C
Analysis %:—

P .- -
e

: o Found. C. 60.2, H 42 ' : _
35 - Calculated for C,,HgNO,: C,60.25; H,4.2 — : 35

'HPLC analysis of the crude product mixture showed a mixture of two components in the ratio of
5:2. '
(B) Sodlum hydromde solution (0.7, mI 6N) and hydrogen peroxide (1 ml, 30%) were added .
dropwiseto a stirred suspension of thé above cyano-ester (0.5 g) in ethanol (4 ml) at 15°C. The mixture
40 was then heated at 40—50°C for 2 hours, cooled, acidified with concentratéd hydrochloric acid, the 40
" . product collected and recrystallised from methanol/ethanol/water to glve a mixture of 6- and 7-
carbamoyl-1,4-benzodioxan-2- carboxylnc acid, m. p- 258——260°C
Analysis %:—

© o R *

. Found: = C,563.2; H,4.1; N, 64 _ '
45 : : Calcula_ted-for__C,ngNO_.,: ~ C,53.8; H 4.1; N, 6.3 ' - _ 45

o 'CLAIMS
1 A compound of the formula:—

.7 3 . ,;Z-N N—ﬁ+°:©3_ (I)
< F o .
wherein

50" (R),, represents 6,7-di{lower alkoxy) or 6,7,8-tri{lower alkoxy); : 50
mis1or2; '
X represents —CHR‘— or —CH,CH,—,
each R?, which may be the same or dn"ferent represents hydrogen or Iower alkyl; and



{ per azi n- lyl)qumazolln drat e (370 g), mp. 185-[err].
/9 % - Found: C, 58.1; m ”m Cal cul ated for [err]:,
0 7.1; N, 22.4 PREPARATI O\ ”f 6- and

*

room terrperature to a stirred suspenS| on of epi chI orohydr| n (4 6 n1 ) and |
et hyl 3, %0 ﬁﬁ??l'i“é‘i@?bé‘???tﬁ"'lﬂ o pukiistied dgte (sdeers. & Meg| ¢hefor] 0r &89 1 964 Eagtrjgomer

react i on"aHy b § R & Riespending gojd which wascepvergd jodhe aoisphlardewithaut furthet egd
with di cHI® aﬁf‘"ﬁﬁane the extracts washed with water, dried [err] and
-evapor at ggkpaRATIONUG tO | eave a 20 m xture of 6-- and

7- car bet Hawynos, hyithanayat Byhetiyisipdimz Deliquiarind 0. 87 g) as a sticky oil wih
20 consi st edtAmipeCtohizse67 rdtmglh quinazaiine (§.05 glEnd 2 atvdpirerazinh 610 o) bref hgptedias
oxi di sed“%ef'ﬁﬂlﬂ‘d?l@ga?‘é epboyr & emti})n P"ﬁsﬁ'é@? @"agﬁ‘?’*ﬁ% aé.'§‘@é’§%¢‘iabé'd"as

preV| ous? '“'{ 6’3 ed %{ peratedy
spect r os,q r_opert | es

. 25 Mxture of 6- and 7-car lramyl -1c,zsdnen1m,dxam82-car boxylic aci d (A A
stirred suspEasilatad tof Cplds, Bs i@ car B.ATat: eH. (75 N.@R4and 4- cyanocat echol (2.7
g) in acetone ;50 m ) vvas heat ed under reflux for [err] hour then net hyI

ure

2, 3-di Qrﬁ,gg’ °(5"r11§§7 g‘) f [ QoW The resulting nixture was
an I et 4- enzo igxan-. carboxyl
heat ed underaf el biia Q,H R4 4 NGS \ﬁfsEaGdéJhréf;ﬁﬁébaa’t st Wgasme
dil uted 44 Qird@bdperid oﬁéﬂi %imwubm hefnd UGy BGbERED bAE® FWhbrREt S
wer e was bﬂ(iheré&JItéﬂaﬂﬁrreacﬂaﬂwﬁkth&dleéﬂb3€Ek)°c&6idlge10&t3m’oﬁfeednd axtry@edMith 0 gi ve a
m Xt ur e dichimemethand thezrtiact-washerbwith Matbedmddﬂazﬁﬁnamevemmedwlvm@t‘{lta\@ ag) .
sanpl éOwggxtvsrteefr SpAF{cprbeshionyr mdromp?tb\ﬂdrﬂnbenzm <p<a" g9. 8[7@ pg a stigkrniygths o5 - 40
Found: rEI(B) eabove‘aloohg%o gg§ )wasox|d|sed j%%{sf;g en ‘?‘f’z o"é%ﬂEla@h 0&70 raga 60. d25
H 4.2 scrlbe previously (Prepara gon 9) to give a mix L Bl - product
m xture s af-2da wheaa (1Lxy) mﬁaaﬁewnssde&rasb@.d@&;sea.ee : (B) Sodi um
hydr oxi de sol ution (0.7 m, 6N) and hydrogen peroxide (1 m, 0% wer e
added2@r6 ERMTKIN‘EB stirred suspensi on of the above cyano est er (0 5 0) -izﬁ"

et hanoI a" §eerbamﬁ\é 1 '?H"Eﬂdé”‘ & %% lg:éeat Qf? ( Letone
hours, ‘ﬁ\g r‘m&\. § %b %:of: ?te § ‘bgl a E dropwuse

pr oduct .ﬁnfi vie hb gm

m xt urze Gflut&:f wmmla: ran@ @xtRxat¥a With m hmzmd Ic&?iﬁﬂe&exﬁ'&ftm&y bvnasheaw.:d wafar p. 30
258- [ er r HiiedAN@590 3 iend é¢eporited indacuo to @ye HBixAire ¢ methyl - @d 76cydno4d B4-benzodioxan-2-

Cal cul at e@qu)gqate[( prg] A samplg wag megstalfised from isquropgna, m.p. 95—86°C. 45
Ana ysns
Found: C.60.2; H,4.2
35 Calculated for C,,H,;NO,: C.60.25; H,4.2 . 35

HPLC analysis of the crude product mixture showed a mixture of two components in the ratio of
b:2. '
{B) Sodium hydroxide solution (0.7 mi. 6N) and hydrogen peroxide (1 ml, 30%) were added
dropwise to a stirred suspension of the above cyano-ester (0.5 g) in ethanol {4 ml) at 15°C. The mixture
40 was then heated at 40—50°C for 2 hours, cooled, acidified with concentrated hydrochloric acid, the 40
product collected and recrystallised from methanol/ethanol/water to give a mixture of 8- and 7-
carbamoyl-1,4-benzodioxan-2-carboxylic acid, m.p. 268—260°C.

Analysis %:—
. Found: C,53.2; H,4.1; N,64
45 : Calculated for C,,H NO,: C.53.8; H,.4.1; N,6.3 . 45
CLAIMS .
1. A compound of the formula:—
2.
R 0 R
7 \1. N 0@3 n
I
@“‘ /’.N s s © R
5 N“z
wherein
50 (R}, represents 6,7- dl(lower alkoxy) or 6,7,8-trillower alkoxy); 50
mis1lor2;

X represents —CHR'— or —CH,CH,—;
each R!, which may be the same or different, represents hydrogen or lower alkyl; and



L Ao i oy (59

50 mis 1 or 2; Xrepresents [err] of [&rr}; "ach perr] ch may be the
same ojg di ffer ent, represents hydrogen or |ower.alkyl; arﬁ;B 2 0433656:08) 7. 65%5:;
B I9[err] and [err] Wmch may the sane or drfferent each represent .

hxdr ogen, | oper ﬁ!: “X“ch al K¥hrenl' 3L RYS oA ISR 10
RS i v S Ve ol SRR oy g
' |rm'il‘)én ﬁhﬁ\@ thés gikrEreat, ea@ﬁ’-fbbre&éﬁpﬁﬂ&ﬁaﬁ Mr@@ﬂfhnﬂthef ower -
aI kyl ; armlalﬁﬂ’tee@bﬂwm&ﬂdblbﬁﬁidﬁltiﬂﬁﬁanp'tlﬁkﬂoe acid addition salts thereof. 5 -

2. A co$rpoun2| Aﬁontphmdfommﬁmraulell)asa;!almdammm i whem'fa(ﬁm;ﬂs Mere@ionv pérqlqthqxg 5
6, 7- di net9i8¥ -t"e\er\om E‘t'ﬁb e@h@r'se"d?peed g’d ”" ch Rl is
i ndependd eg idently hy '°W (7lkvk 1gypralkeityy hqlogep;fowsr atanox, °‘f"‘h’c?g‘8’8’ﬁ?fg?1"[yﬁ = |

h
hydrogen cd‘ﬂ[p% ,of hg\p@,qw@] koxy, hal ogen, |ower al kanoyl’, | ower
al koxycar bonyl [err] or [err]. 3. A conpound of theszorrrul a: [err] ‘wher &i n_

[err] is Hor [err] and [err] and [err] a/r_e.\h QOGN V\ﬁ al kyl, 1ower :
al koxy,mhal ogen or Iovver al kanopl A ~arith -t LpL ey 3) accept.abl e aoi d
addition salts théreof. 4. Ac -@' of °forrru|a'*- [err] 15 wherern '

.15 (R)n represents 6, 7-di.(| ower™ al ). or 6,7, 8- tri(lower al koxy);
represents hydrogen or |ower alkyl; and R2 and R3, which may be the sarre or
differ entWhee%l'tﬁ' is i pr @band Rippd Rt hvdrqgewéqw plfex}lowar iy @\09955@7 lowgnplkapet '
| ower al K31 phﬁ’r’“a&e‘%ﬁ}'#ﬁccﬁ ta?‘ﬁ °"Hﬂd|’r'ﬂi‘saa"f PP*or [err] wherein [err] and
[err], which Z%Omfo e sane or different, each represent hydrogen or,
.lsower al kyl; and the phar maceut i ca] Iy, acc abg g*acid addition salts

t.hereof . 5. .4-Amino-2-[4-( 1 ,A-Hehy y | ) puRerazin- 1 -
*yl]-6,7- drnethoxyqurnazolrne J aring a conpound of t he
formula (1) as clainmed in clai mﬁ snvhi h correrses reacting a quinazoline of
- the forml a: * . : -
15 wherein ' - ' : . , 156 -
(R), represents 6 7-d|(lower alkoxy) or 6,7 8-tr|(lower alkoxy) '
R represents hydrogen or lower alkyl; and :
- R? and R?, which may be the same or different, each represent hydrogen, |ower alkyl, lower alkoxy, .
halogen, lower alkanoyl or a group of the formula —CONR*R® or —SO,NRR® wherein R? and RE, which
20 may be the same or different, each represent hydrogen or.lower alkyl; and the pharmaceutically 20
_ acceptable acid addition salts thereof. ‘
5. 4-Amino-2-[4-{1 4-benzod|oxan-2-carbonyl)plperazm- -yl]-6,7-dimethoxyquinazoline.
6. A process for preparing a compound of the formula (1) as cialmed in claim 1 which comprises
reactlng a quinazoline of the formula:

25 : @EYY - 28
% | - Qﬂi:(f" 1y ,
wherein Q represents a facile leaving group with & p'ipe'razine or homopiperazine of the formula:
A - e s
o o ' I L iy W __T\ Q {1n)
' - 7. A process as clarmed in claim 6 wherem Q is chloro, bromo, iodo, lower alkoxy or (Iower

alkyl)thio.
30 8. A process for preparmg a compound of the formula (I) as claimed in claim 1, which comprises 30

reactlng a quinazoline of the formula
Vi)
g

NHy,

.wherein (R),,, R and m are as defined in claim 1, with a carboxylic acid of the formula:
o o

Y |
' x (Vi)
| R,@;[m

35 wherein R', R2, R? and X are as defined in claim 1, or with its functional equivalent as an acylating agent. 35



&Y ] wherein Q represents a f mgu‘Lp with a piperazine or :
.) bpi per azi ne of the formul a: m “ mg\ | ai med in «claim6, wherein

S Chloro, brono, iodo, |ower

OX ol4 (Tovver al kyl)thlo 30 ) _8. A-

whi ch corrprl.ses 30 reactl ng a qU| nazol i he of the formul a: [err] V\,herel n ;’
[err] and ra. Ap@ces asl@fiinaeid cialin 8 lvaetginksaidhinktional egaivdieit islah acidchlalidedr t he

f or mul abromer ct'%edm@rmmxe[d@ninv]d"d% thelcompaung bf therfidrmiglaelv). as defined in claim
1, or with %08 progase a5 drimed 'ea'a FH’"‘QQ‘/ aérﬁ"’@tf‘??f%'ﬁidfﬁj"%?ﬂéﬂﬂ"‘/ ongapf Exampips

GB 2 907 %%ﬁ Rproe s as clftBecin clains &%ﬁ?ﬁmﬁ\? s%'e.%lng& e'd cﬁie%'u{’aﬁg?é"@%&a‘%\p%ssaéd

funct ' oggl og£quival'ent "I's-an "aC1d Chroride or trv ester or

m xed anhydiai Neora&ouﬁcha HRBRRNLTY alainbdEin CakTLbra phifageutiddly ileflifICRES as

- cl ai med addnionlsait theofsyhibthasiidea bleparatbylaarasessias tisimed themg onelnt daims 6amy1.one of
Exanpl es 1 }3pA gharaceutical coml?gs'tmcpmmserse carypqund piitheffoimulal) af a8 subst antl aI I'y

hdP e PhasBAGSH €9tab; ifsd dnany oee of clgimsJgo 5 gnd 12,
2§npouﬁ6°98$e'tvﬁgaf rﬂfl”%{’t'ﬁuya%fgvﬁg?'%lﬂiﬁﬁ;ﬁ'&f"fﬁa'ﬁral m 1 or a pharnaceutically

acceptabl e acid. addition s ared by a process
as. cl ai medvieheaty s Segeo mmmw* ‘oo B8 el o K1t Wiosi 1 on
conprisi.ng a conpound of the formula (1) or a 10 pharnaceutlcally

" acceptable acid addition salt thereof as claimed in any one of clainms 1 to
5 and 12, 10 together with a- phar maceutical ly acceptable diluent or .
carrier. Printed for Her Majesty's Stationery O fice by the Courier Press,
Leam ngton Spa. 1982. Published by the Patent Ofi.ce. 25 Sout hanpton

~ Bui l di ngs, London, WC2A 1AY, from which copies nay be obtai ned.
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