20211.:588 Bl Description The present invention relates 10 a netnoa ofr -
Feparing 2-acyl - 3; 4-di al koxyanilines. The 2-acyl -3, 4-di al koxyani | i nes
~which-are the subject of this invention have the following formula: 5
{errf.A0 10 wherein [err] ancEp @211 588 gpwer al kyl having 1 - 5 carbo
“atonsand [err] - and [err]-when taken together are methylene- dioxy. The
. preparation of the 2-acyl-3, 4-di akoxyanilines is illustrated by the

u

follow ng schematic diagram 15 : o
15 Pasqriptions 45 wherein [err] and [err] are |lower alkyl having 1 5 carbon’
at-oqﬁd_prgsehsin@;'wtrm s B PULNLg ol t-butyl and X is halo such as chloro or '-
' br OMDThe BadRE disloxtatfines Wik cho v ﬁ':ﬂtrz\/ S &-digfkppyaniin s _are isol ated wher
5i ndi cated and characterized aby technlgtﬁggjgen:%g'\'ﬂzge %%%'ﬁ'ﬁ'ﬁ%hgwﬁ'l ed inthe. '}

art. As camche s@en fromthe above diagram the first step in the synthesi s 5
-of thergdacyh:3,.d-fdi al koxyani lines involves the reaction of a ’

- 3, 4-di al kdb line (1) with a pivalic acid halide or anhydride such as
10pi val oyl O ride, pivaloyl brom de, pivaloyl fluoride, or pivalic
~anhydride to forMia 3' , 4" -di al koxy- 2, 2-di al kyl -propioanilide (2). The 110

r ed %&'ﬂﬁfp B2 ang Foj atqjlowri alkyl having S)uri &t calbbre aterod andirz ands Blhed Sakerl BgettaX a8 Mefylene-
~met NYFR A d e kghydrofuran, in the presence of a suitable base
15such as rtss%o H’J% %3@% %&‘fyﬁdag%'d'%kgg gg@qeg, l'ﬁaimﬁ 2189 e folowing, schamatie dipgrares. The
~‘reaction may be carried out at tenperatures between 5C and room - 15
- tenperat gig. The anilide (2) ﬁ then reacted with an organol t hi um reagent '
' ' Tt

such@gg, f ex -b hi um 1sRBuUtyl1ithi unRer tgoutyllithium to
zqformﬁ thwes‘ggy diIi‘Eﬁ‘@—i‘mernﬂm el s then
" 'Redcted car bon di oxi de ve the correspondi n-cargoxy- 60 ' - 20
- 3,4 -dial N

oxy¥B 2-di al kyl pr opFoarfiCicdeHik3) . The rea N-Gc@iied out ing
oot O 1 . ! fo‘f';t
.a suitablg solvent such as teté'ah oof uran, di oxane or didthyl ether, for 3
25 exanple, at a tenperature randing from[err] to room&enp Qture. The acid __
-(3) is 60 then cyclized with an acid anhydride such as acetic - 25
~anhydri de, propionic anhydride or butyric anhydride, for exanple, in a i

- suitabl'e solvent BRich @s acetic acid, propi®&®c aoid or butyric acid, to  :
30 formthe 2- al ROl 2 6.4 E koxygiy 3- benzRBRaziA4 ORg; (4). The reaction is

T carri ed—out pref ¢ y af the refituxst enper @ p of 'the solvent 65 2 EP ‘30
.0 211 588 Bl mi xthee ~Nremioryt oﬁ‘%}g 1, 3- DoozOxa-geizone (4) with an |

- organonetal lic reagent such as an al'kylltthiumreg-ll pent, for exanmple,

35 nethyl lithium or 4an al kyl magnesi um hal i de si&h aS,~for exanpl e,

et hyl magnesi um brom de, gives the 35
42" -acyl -3, 4" di al koxy- 2, 2-di akyl propi oanilide (5). The reaction is carried
~‘out in a suitable solvent, such as tetrahydrofuran at a tenperature between

4 [err} and roonmotg erafure. Acid hydrolysis of the anilide (5) gives

R' . 40
A | NH,
s - :
- wherein Ry, Rz and Rg are lower alkyl having 1 - toms, R -butyl, $-butii ;
s chioro or bromo. kyl having 1 - 5 carbon atoms, R is p-butyl, s-butyl or §-buty! and Xis halo such as

7 in each of the steps in the process, th L re indi i i
L _que_: knownbt: o st gksilled he ";:‘ cos the products are uso.lated where mdncate_d and characterized by tec_:hm-
»  As can- seen from the above diagram, the first step in the synthesis of the 2-acyl- i ili

e :t'\dvolvas atlhe_roactlgn of a 3.4-dialkquani|ine {1) with a pivalic acid hzlide or anhydﬁde.as?mafglglib:fgﬁngﬁ
5 ""--Th:' r:‘avct loyl _bromu?e, pivaloyl fluoride, or pivalic anhydride to form a 3',4’-dialkoxy-2,2-dialkyl-propioanilide (2).
e ion is eameq out in a suitable solvept. such as, for example, methylene chioride or tetrahydrofuran, in
. the _p;:soncg of a suitable base such as sodium hydroxide, potassium hydroxide or triethylamine. The reaction 55
~may : l’?imm out at temperatures between 5°C and room temperature. The anilide (2) is then reacted with an
. organolit um reagent such'as, for.example. n-butyliithium, s-butyliithium or t-butyllithium, to form jn sity the cor-
0 r?seo_r_ldmg dlllth:o. intermediate which is then reacted with carbon dioxide to give the corresponding 2'-carboxy-
3_,4 -daaIkoxy-_z.Z-dla|kyIprop|oaniI|de (3). The reaction is carried out in a suitable solvent such as tetrahydrofuran
dioxane -or dleth_yl ether, !or examgle, at a temperature ranging from 0°C to room temperature. The acid (3) is 60
- then cyclized with an acid anhydride such as acetic anhydride, propionic anhydride or butyric anhydride, for :
examplg. b:‘ a suitable solvent such as acetic acid, propionic acid or butyric acid, to form the 2-alkyl-5.6-'dial-
5 koxy-1,3-benzoxazin-4-one (4). The reaction is carried out preferably at the refiux temperature of the solvent



g the 2-acyl -3, 4-di al koxyani l'ine (6). Sui t'abl e aci ds which can be .

: | oyed include sulfuric acid and hydrochl oric acid. Were not otherw se

sndicated in the specificati xi\fgﬂ shal | nean an al kyl group
ontaifing from1l - 4 car bonggt%?g e ; acyl - 3, 4-di al koxyani li nes are

useful as internediates in the preparation of the

“'5,6-di al koxy-4-al kyl -2(1H)- 10 qui nazolinones which are the subject of
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15 | mad “g"bm parit of |thenprege nv or can be readily made
3, M. paring "‘%"ﬁ?‘mw P‘Spﬁoanl |d’a'%5 A sol ﬁ'f‘fson of 368 gly 2.4 nol)
S e F e dstribs thelinviohoR i grestbr pastiobiyrine Pl e infarvdetitovkese Wee 8B and
R mﬁ&ithemwamorierr] for 20 minutes. After filtering through a Hyflo
» bed, 1320 nL of 2N sodi um hydroxi de was added and the reaction m xture was
&asl ed to 10C. Pival oyl chloride (2.4 mol - 296 nL) was added over 1 hour
afMPP.r eaction nixture was then stirred for an additional hour at room
t Diedthdxy-2 Liiethipropidanimge Chl ori de | ayer was separated, dried 30 W th
5 hagnesium su12f ate, and Darco treat ed. The re ulé’ﬁ & vifle

Sk |
fi 1 %?ﬁﬁm §§ Wpﬁ’*m oiide ;E:%EL %m%&m The

neimalofZrmar: loridp |ayer
o (e v it maoaios mmmﬁﬁﬁwﬁiﬁ”ﬁ”””w %ﬁﬁsﬁlﬂ% |
C-{seﬂ ' MT"{’E‘P A 'Iduct 6l H28° Mn°(cb&:|a) 7.27
e

m, 2H, ArH), 7.27 (br s, 1H, NH), 7.42 (m, 1H,
Q c’gﬂ"h;z'%l( Itﬁho met yl pI‘O(pI oanlllj)l de 40 A solution of 100 g
nDI) of 3,-4'-dimethoxy-2, 2-di net hyl propi oanilide in 1000 nL of

tetrahydr of uran was prepared under a nitrogen atnosphere and cooled to
[ cExample” sol.uti on of n- butyI I'i t hi um i n hexane or heptane (0.844 nol - 538

L err Iﬁgg% propibérd@b! On m xture was then stirred at [err] for .
ﬁMT‘)@ Xi de gas vvas t hen. bubbl ed In ‘for 0,5 'hr tion °

nd the
m X lsbiitien VESR0 § 1842 gy ove,c-timethaxp 22 dienetbipropioanitide | ﬁﬁm @J’fg'goo m.
wiied eEnitrogercaimésphere andiconiedite @rCi ?f‘ ‘ffiﬂ‘ WastRéry bablsted in
I\y@l&'dﬁmﬂded thp r @ j ,tgmummmoe i af water\and;
exwm raenw.blaaa |mmhummwme ypops :f?er S
50 WU BtGRethyishes ehiokidel The dombinederganic fay at
[ € rbated mmﬂ.?-na mmuq am& H\eelane GAOML) was %‘P%ﬂ"d'ﬁ’ i’g’:%l

cryntpaldbdlze t he &)r Fi ktregt g &1 95edic ( RMR %DOK) shsssdesol-r eeCHa),
gbvs % d, 14, J = 10 Hz, ArH), 852(d1

503"'”?5‘%'&%:;5%55 r( 1d Rz, AH), 852 [(€rH ), » 30 Hz, AHR 1087 (4.
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Example 3
2-4-Butyl-5,6-dimethoxy-1,3-benzoxazin-4-one
oanilide in 250 mi of acetic anhydride and

A solution of 14.1 9 (50 mmol)of 2-carbauy-3.4-imetbeny 2.2 SERNETCPNG ) of e desired product as en o

for 2 hr. Rotary evaporati
2 wach sokdhod upen :a”ddi’::u;ﬁﬂ Co0k) 1,95 5, o, C.OL), 590 (, H, OCH. 396 s, SH, OCH. 730 6

- 2H, Atl).
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(br s, 1H, NH or [err]), 11.25 (br s, 1H NH or [err]). Exanple 3 5
2-t-Butyl -5, 6-di net hoxy- 1, 3- benzoxa2| n- 4 one A solution of 14.1 9 (50 mmmol ) -
of 2'-carboxy-3',4'-dimethoxy- 2, 2 di FR ORI 8RB &nilide in 250 M of acetic
anhydri def and 100 m- of acetic acid was refluxed for 2 hr. Rot ary
evaporation gave 12.7 9 (97 %" of the desired product as an [err] 60

whi ch so%i’.q*figd upon standing. NWVR [err] 1.35 (S, 9H, [err]), 3.90 (s,
3H, [err '§ 5 (s, 3H [err]) 7.30 (s, 2H, ArH). 65 3 EP 0 211 588 B1
Exanpl e 4’-&.Wﬁt-ylbmﬁbxy422-dhﬁa&ipwp)baau& di met hyl propl oani lide 5 Under a

ni trogen atnDsphere a solutlon or 12 (47 nmmol) or
2-t-Buty 0%3’:#" 0 A1gas] rI"r F'@)“rﬁ 3 %ﬂ'fﬂ 2oxpzinA-qoadn 50 mi of
pr epar ed ol S AT LR S
et hyl et hﬁfan(l then 70 ﬁLofa nidﬁ%ht&dld utﬁﬁ 9 éﬁd&h Kttre Wa€ added to 100 mL
nmper at ofrathep m@em Qf&awra@Q @mm&wm chigtige.\The ammwtnumdﬂuﬁdataydb @aé @itradéll with2 0100 mL of
t her!"lo fiherand i ag%ve ogioeaania iaxes mee mﬂ ayﬁ's%r P mbof spturatecisedidm cathenate. The organic
r eact i ONgJdRuied bpén Sikigin chéb) 1§50 et oldhe deairad,pipdes as an oll which
anmoni um @hl or | de The anmoni um yer was extracted with 2 x 100

m. of 10 Il ether and the conbi ned orgam c layer was then extracted with 2

x 50%n Glbe88(%EHP-CEi 1R EdHodn e, At BOD(dgthi ¢ 9 HeyAH). 88 (sditH. &df)-ov er
;8odiumsul fate and rotary evaporated to give 12.4 g (94 % of the desired

S oduct Esantple O | Whl ch solidified upon standing. NI\/R [err] 1.28 (s, 9H,
2 62‘0‘% 15 [err], 3.88 (s, 6H, [err]), 7.02 (d, 1 H J 9
Bl ‘(‘H'“"PW""A"‘— 9 Hz, ArH), 9.88 (s, 1 H NH). Exanple 5 20

k4 catylu&n&adm X il bf o8 Qi duidily- 25 aithetytStogickdi "%i @

sz,@acet o ootk Aol e .,mm#%h%m:ﬁzﬂa‘:* iy s S ok 325
sul fu Ofat@?ﬂd @fﬁiﬂmﬂaﬁed @ith mmlaﬂ olethylarse ghlodgsaThechqesvds laysk Wascgilsfed fo RO 4 extracted

o 2Feacra : yagecgg‘ 1;% ﬂ%r&%eg:%nl f%%f?%%%ne‘g%é‘?or’l de. \ﬁeéé”?sh

and t hengg

adj ust ed tmmaadamobqemme@ BhH, emth 100 mL 0

This _met hyNeft8 chl oride sol utjon was dried over sodium sul fate and

decdPori zetPUH:th &4 oI NevdBoration gave 2.4 g (85 9% of the product as

a brown Brabardl &Hmrﬁeﬁﬂol [err]), 3.87
(S [elr)r ] |)on 2 y-&m&h{ig(‘l‘-l -gunrégéh%c%gzr%]lLiﬁ&%&dﬁ@ﬂ@ﬁh%\r H, 6 90 (d,

1H, J : Ar Anal . Calcd for [err]: C 61.53: H 6.71; N 7.18 30
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1. A method for preparing a compound of the formula
50 -

R‘O (o) “

]
R'O (E-R‘
55
NH,
which comprises reacting a substituted aniline of the formula

RO

60
NH,



40 . solid (‘12. 6 g, 74 %9. The solid was suspended in water (175 ni),
warmed to 70C and concentr at ed reglrochl oric acid (175 nL) was added. The
tenperature was raised to [err] 1I~§%ﬁil ete solution occurred. Hot .
filtration, subsequent cooling to 15C with stirring and filtration of the
resulting precipitate provided the title conpound as yell ow crystals.
Washg %g,py 4h 6N hydrochloric acid (30 nmL) and acetone (120 nL) and drying
gave 8 g (71 % of the hydrate of 5, 6-di methoxy-4-nethyl-2(1

M) - qﬂmm'mmmndxydmemﬂtmprstﬂommm 203 - [err] 45 Claims 1. A nethod for

rep a co ound of the fornula 50 [err] 55 which conprises reacting a §_
ubsﬁ?hm e a om tgty!-56-dimetheRyb@nzadazin3®8e BEOMtany| e 17 -
e e o e oo |

at m)min hﬂmen 1 nlOdt utsmazewsm irring was co

'I ang 9@ mi}jofrssturated,dvwwon umamoriﬂe AFhe nmmonmnﬁghmgi "T t:;oinbtr:"m 3 wa ﬂfé‘t’ﬂ%"é 3 :
’Bre 6' Hﬂ% Iver was then estrnzm Wit 2% 5Q)m|-91rs,atmdd;abd§m€mnmmc aganite in 7
et hy, ,‘ﬁ ;ﬁﬁ'ﬁ a‘lgﬁ\;\g’gzgﬁdﬁ %) qfthe]dasied erpdusigrstan ail which
terrpeoature between 1 % rrF’ % *Conti nued at [err] for 30 mn
and then 10 nL of a saturat ed arrrmnr um chl oride solution was added. The }
% eact-Hn 349 (¢t B O-Ghik 7.928i(de tH. ¥ o 9H30ATHA. 8.67 (detHad = 9&iacAMI09.86 (s,0H, NIt ur at ed’ N

anmoni um chl ori de. The ammoni um chl oride | ayer was extracted wi'th 2 x 100
'n1_ cﬁnﬂaﬂos et her and the conbined organic |layer was then extracted with 2

m. of saturated sodi um carbonate. The organic |ayer was dried over =
2%0d|’tﬂﬁ'§'f]?f’ﬁ'f‘€“‘8ﬁﬂ“1"6‘t ary evaporat ed to give 12.4 g (94 % of the desr red on

' Pr OGkilutichor &8 o Y mdhiof B-aSiib 3. 28
[\er’ rlill)at méthdnd v&? preﬁﬁ‘r{,d ahd refli?xJof ﬂfé g’%&ﬁk%j hd?&lﬂg pZ{ ﬁi’ Z cé 9
rangthgrve)(lrgmed]_wnh 100 mL & rNth,yled&‘ dhiorideOTHB Gqdedys Idyek wadldbjustedh G d20

2@ Ac‘vgr ll'?' %ﬁg}/ %}2 ?.:2 "%QDPLH‘I sgg%ﬂ’;ﬂ'@d g%meMa ;ﬂd deooulzjnzae}g (\’wzth

“I’EP S,

sul f UrAnal. )eawlfoacd,u N @;\Es prep aw@““ﬁ &‘r)rf@??dyeﬂ 20 hr.
The r dad@iBon was cool ed t o roomterrperature diluted with 100 rr1_ of water = |
%nd t Ferrda®e PL4% é‘dsﬁ-tﬁ’r A3 mL of methylene chloride. The aqueous |ayer was Po

. adj Lﬁgpg,q,,gng,g)é:h,g 3‘*"2‘§f‘“§£{”&§°""°“°}éﬁt h 1OVér g'i?@faﬁn'ﬁi[ hyl ene chl ori de.

Thi s et hyl ene c ron was ®sul fate and

decol.orized with charcoal Evaporation gave 2.4 g (85 % of the product as

35d brscg;mmgta?w-mmzqwmozinw F\vgrocmldemm]-) 3 80 (s, 3H [err]), 3 87 - ’5

(d i H g |L33£Jr]|e\h & H@Q ((ﬁl? fh? &ﬁtrﬁgg)] lg fm etr 30%9 gBat 5 - Cﬁ Isagym

The procrpitale was collected by filtration, washed with water (100 mL) and acetone (100 mL) and air dried to give a

solid (12.6 g, 74 %). The solid was suspended in water (175 mL), warmed to 70°C and concentrated hydrochloric acid 40.
(175 mL) wasoadded The temperature was raised 1o 110°C until compleie solution occurred. Hot filtration, subsequent
cooling to 15°C with stirring and filtration of the resulting precipitate provided the title compound as yeliow crystals.
. Washing with 6N hydrochioric acid (30 mL) and acetone (120 mL) and drying gave 12.68 g (71 %) of the hydrate of
.. . 5,6-dimethoxy-4-methyl-2(1 H)-qumazolmone hydrochlonde. mp 203 - 205°C. 45
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1. A method for preparing a compound of the formula ' 50
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55 55
NH,
which comprises reacting a substituted aniline of the formula
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60 ’ RO 60
RO .
“NH, E
65

| N N RV
* [ L M L] *




=30 Found: C, 61.54; H, 6.77; N 7.12 Préparation of

£5, 6- di net hoxy- 4- net-hyl - 2( 1H) - qui nazol i none from a -

v 2-acyl - 3, 4-di al koxyani | i ng @?‘%@ :|Di met hoxy- 4- met hyl - 2( 1
H) - qunazol i none Hydrochl PI ate 2-Acetyl -3, 4-di net hoxyani |l i ne (15.
g,-0.077 nole) in 5 acetic acid (375 nL) was treated with potassium
| socyanate (15 g) portionwi se over 1 - 3 hours. The m xture was stirred

. ' ghere at 25 - [err] for 16 hours. The precipitate

""'Lég'ﬂ'?%g e%%agi%f]tt@%tlon, washed with water (100 nL) and acetone (100 ni)
andoair dried to give a 40 40 solid (12.6 g, 74 % . The solid was
susplended in water (175 pL), warned to [err] and concentrated hydrochloric
8%‘?‘5"?‘175 m.) was added. The tenperature was raised to 110C until conplete

o ford? b hdilBS ofkimu@d. Hot filtration, subsequent cooling to [err] with
stirring and filtration of the resulting precipitate provided the title
conpeend as yel low crystals. Washing with 6N hydrochloric acid (30 nL) and

hoxy- 4- met hyl - 2( 1H) - qui nazol i none hydrochl oride, np 203-[err].

E_1l. A nethod for preparing a conpound of the formula

50 50 % '!‘“?'C(CHJS [err] which conprises reacting a substituted
ani | i ne ofrtée fornmula 60 [err] 65 EP 0 211 588 B1 with a pivalic acid
“conpoun . . filean anilide of the fornula [err]

”a‘g'%"an‘g? ?"ﬂ'g“ﬁ’ﬁ'é"‘gﬁ’i‘%?{i‘%“?'}%?‘r"é&]"{’ Ranf or ganol i t hi um conpound of the fornula

R4R-Li and [err] the product formed with carbon dioxide to forman anilide o
the formul a erqry] reacti ng thfgo ani | i.ige \Mtfh an aci d anhydride of the '

andphoefing|the progiet formest with pafban dipXideyto form 0, 9nlige of 1P 1A ¢ ¢ e formula [err] reactin
the 1, 3-bengzoxazin-4-one with an organonetallic reagent of the fornula
[err]épo fofman anilide of the fornula [err] and hydrol yzing the anilide
wWROn geind ~Ghepgin [err] and [err] are lower alkyl and [err] and [err]

t oget her are nethyl enedi oxy; [err] is chloro, brono, fluoro or

“-d‘,{cpml, s-butyl or t-butyl and Mis Li or MgX wherein

|
HO

;eacting the anilide with an acid anhydride' of the formula

' (RsCOXO

to form a 1,3-benzoxazin-4-one of the formula

RO 9 |
R-Q.Qicj L Lo Co y
| NZ C(CH), :
o/ _ .

reactinﬁ the 1,3-benzoxazin-4-one with an organometaliic reagent of the formula
RM .
to form an anilide of the formula
.Rao 1l
v R’o C\ Ri
l;l-?l-C(CH.)a

HO

i il i j i her are
d hydrolvzing the anilide with acid, wherein R1, Rz, Rs and Rs are lower alkyl and Rz and R3 when tgken toget r
:\nethyylanez;anxg; Ry is chloro, bromo, fluoro or OCOC(CHa)a; R is n-butyl, s-butyl or f-butyl and M is Li or MgX wherein
X is chioro or bromo. _

2. The process of claim 1 wherein the pivalic acid compound is pivaloyl chloride.

3. The process of claim 1 or claim 2 wherein the organolithium compound is p-butyllithium.
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X is chloro or bromo. 2. The process of claim 1 wherein the pivalic acid ¥
conpound is pivaloyl chloride. 3. The process of claim1l or claim?2 mhere|  '
t he organolithium conpound is n-butyllithium .5 EP0211588B1 4. The ?

process of any one of clains 1EpQ 210M588eBM the acid anhydride is acetic
anhydride. 5. The process-of any one of clains 1 to 4 wherein the

organonetal lic agent is nethyl magnesi um brom de. 55 6. The
process of any one of clainms 1 to 5 wherein the acid is sulfuric acid. 7.
eo ound of the forrmula 10 10 [err] 15 15 wherein R2 and R3

|T8q,\gpceaq q(ﬂly one of claims 1 to 3 wherein the acid anhydride is acetic anhydride.

2 0 52 Q’hgproc-ggked QWQ UI'HLm%n 1§ |4 %JRJ thx\’grb%mbélhc agent is m

thyl ium bromide.
st-butyl -5, 6-di met hoxy-1, 3- benzoxazi n-4-one. ~9. A‘béﬁ%%ﬁﬂﬁ“d?mk%e formul a

25 629 h{ preqeis @ @nysine piciaims| 19 6 Whereimthel adidsis sqlfur&raed | ower al kyl .
35 onpound of claim9 which conmpound is
73§ tg)?ougé) of ngo m%
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