500;17 005 Descri pti on Background of the Invention US- A-3,883,522 and
US- A- 3, 984,548 descri be 9-fl uoro- 3-net hyl'-7-oxo0-2, 3-di hydro-7H 5 _
pyrido[1, 2, 3-de][1, 4] benzoxazi ne- 6-carboxylic acid, Japanese Patent @

Application (OPlI) No. 138582/ 1979 describe 1
-ethyl - 6-fl uoro-7-(4-methyl - 0047 005 _
-p| p/erazbné/l §ds 0xo0-1, 4-di hydroqw noline-3-car- boxylic acid simlar
nds 58 Khown from DE- A 2939286, Japanese Pat ent Application (OPl)
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hal ogen at onthisRink&itios S6latks t@ ahy-dmgeny aitivan tor9-bato-2dokarR, 3eibydie- Tr&wrnghtzranm 1
to 6 car lelit dlbevexaznetétameplie sddderivatives deYing twiferaulanononet hyl ani no, -

‘di et hyl am no; di net hyl ami no, hydrazyl, methyl hydrazyl, azetidinyl, _
pyrrolidinyl, piperidinyl,. nnrphollnyl- pi per azi nyl and honnplpera2|nyl
in which the al kyI radi cals and heterocyches may be further substituted by
“one orynore substituents selected fromthg gr consi sting of a hydroxy

group, an al kyl group having fr oML~
hydr oxyal kyl gr oup. haviing from1 to atons, and a nono- al k¥t am no
tonNG carbon atons in each al kyl

and a di al kyl am no .group havi ng fa-0nmy
- noei ty,, and t he pharmaceutically acceptable salts thereof. The invention
al so corrprlses t he conpound 9 - quoro ~ 3R nmethyl - 7 - oxo - 10 - (4.-

t hi anor phol i nyl) - 2,3 - di hydro - 7H - pyrido[1,2,3 - de][1.4] benzoxazi ne '

- 6 - carboxyllc acid.” 40 The substituent Z in formJIaI means, for .

exanmpl e fidgdn b W R DLk X biromlor aR¥ikyi QJohﬁlhaﬂr}Hg from1to
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et hyl hy eut 1y accepta esaqg)mggydn s of this invention can forman acid
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err} 65 mpou Zt ﬁtﬂﬂfﬁhla(mvattiaﬂda\z ndre excBifent aftibaa&riati &sigity dgathstadygue.
_The reactm«gawwapdtmnpaosiﬂyerbactedin/ ab eall ias dpveer ¢axigpund of the fornula (I11) -

hasnalrpr%{gle od;f‘%'hefornula III at a tenperature of fromf[err] to [err],
and prefe ot r t; Sh8aRI C -
‘pol ar sol venteg's"ﬁ%w °°3| "% r{" OXI G’QR bg g':gg%éq'ﬁed%?ra%yﬁ?gﬁmm de, -

- di met hyl acet arm de or water. |s deS|rabIe to carry 5 out the reaction in

the presence of an acid-ac
pot aSSI um _ XN

{_6.0 _ 'o\'/k-

ptor such as trlethylan1ne
COOH _ X

-ZH (lll)

& -

arbon atons, an amino group, a

%‘P’?Joxyl ic acid derivatives. having the formula | 0 20 ..
[err] 255umma,yofthe Invention . [err] ‘30 wherein X repr esents a



a nmolar ratio of 1.0 to 1.2 nol of the acid-acceptor per nol
of the compound of the fornmula Il. As the raw material of the fornula, -

is gn.amine itself, it may act also as the acid- acceptor. In such a
it i's desirable to use two or nore noles of the anine of the fornuld
one nol e of the corrpound of the formula QIMM anot her aci d-accept

tricethyl amine i %cw %gfoﬁ.':t ;é)re st%ﬁnr e u £ 9 use g‘in‘g l&f ating a |
- formula 111 at 4 m[hp lof 't tﬂi‘m th %f Il) !ﬁ% '&g ﬁﬁf}é E30"Ct
\the~ormula |I. ec, rae@%feﬁymylfﬁmlw%&& 50°€) ndg'b7 @ siible® lércbﬁlvéntfs&hh as _
48 'hours and t menphmamﬁdecarlfolaoe idiedtinifethasids, ‘mettfyiaeniarbiye ocowzenit :odesirable to carry

t echni ques sficloutthe 'attltecmesemequeaefrl@rﬁcceetm W&%P# wathylemine, dimes Bv‘ Jirg. potassium

recrystal lizat 'csrﬁoﬁ’gﬁaga !? n lo th é’ﬁﬁ@m is'a ﬁfﬁﬁiﬂ‘% hof % e
s 15 preci p'l rFiQ lt“e(:'amn‘retoft f&'ﬂt Eo%a leofthe
filtration and compéunaGof e ratmumm throanéﬂwuraetd-a& Btof m&cﬁ-bmwarﬁhxwmpwyed it-may be
concent r at edsat @deljugteds usathelamine eftthe formyla sy amelaa ratio ph‘eo rce‘s?. chakper srolgdfi thespmpound

‘wi th a m xture %th T"E)‘H‘bf' rman vvateﬁi t hen the .prod obtaﬁ

I
-concentrating t&?a: g%&'ﬁ]iksfﬁ %orwe egé‘%e%h‘:f tﬂgu(g Qﬂm P extraction,
contains sone Hﬁﬁﬁ rr,rrtéuhsronpsrrd fHbingfi ncaerebre Frae W tHe product is
Silica gel chyr mmtpogueapmboong the edayidnarhiktuait iseollecttd by ﬂtratuo%taaatﬂprugrpnamp found,

of the fornul athd remqon pwelparq qepcentrated mgldef reosmq;prpswerand the residue jshelen with
conmpounds and- af‘ﬁ' Pﬁek Fﬂ?ﬂ/ﬁh Pﬁb@ b‘% ;V gting thechjorofgrm layer.
81 94 101 ( 19 YeRipdug Ié Ir rification can be performed by a
[e

. Startlng co Bélf ﬂhé or II for preparing the compfoBﬂds of this mventlon are novel.
(C) : ' compounds afdyar8be [ pabar]ed fremr§nown compound. (A) [JeAmpr. Chem. Soc., 87, 94—101
[err] [err] [er(i?59)l by the method outlined below. - - - [err] [err]
[err]r _ - HAor OH(E) ' ' (F) [err] [err]
[err] [err] 60 In the fornmula, X represents a hal ogen atom When.
2,3,4-trihal oni txgbenzene: (A)xis _hydr ol yzedxin e presence of_potassi um
hydrOX| de,. triethy | ke, 2, 3- @ - 6- nifer ophen '
produced. The conpagad(B) s hextedwi th 1 S |ha1'c')§e'noet !
tenperature gf f¥om [err NOganifi ordf er by af frdm [ &% 3 047 008Hai | e
stirring in an organix. polar sol vent such as et oRgCH i net hyl f oregzCegX or
di met hyl sul foxi de in the presence of. an acid-acceptor . such as an nor gani ¢
base, for instance pédtassi um carbdBate and sodi $th car bonat e, or & or gani-c
r-base, for instance triethylamne and N, N-di methyl aniline, to produce the
conmpound of the formula (C). The nitro group of the conpound (% is then
reduced by a common 5 reduction using sodi um dibbd @ni te or '
iron-hydrochlorig acid or a catalytical redlée‘fl on 4wt hXR sl ek GOl

Salct can b
tig{‘o can be

the conpound of thy mula (D) 1SN\p£Dd ced 1 WB&He Hhe conff IS e
heated at a t%nper @! of frotn[er t hegrp Horesenle of stei, (ac cepHdror OH
which is used inX'helprocgss (B) x¢ NN -a pol ar sol)\/en suclh as et hanol

or di net hyl f or mam de,o0. nzoxazi ne dg i v tive (E) is obtai The.

benzoxazi ne derivative (E) i's heated w di et hyl -et hoxynet hyl enemal onat e
at. from[errfin 10 th& presence of a sivent such as et hanol & in the
absence of solvent to produce the conpound. (F). Wen ring closure reaction
I's perforrred by heating the conpound (F) at a terrperature of from[err] to
[err] in polyphosphoric a§| d or an -ester thereof a tricyclic conpound (G)
i's prepared 5"Thexester : I '
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in the formula, X represents a halogen atom..
- 'When 2,3,4-trihalonitrobenzene (A) is hydrolyzed in the presence of potassium hydroxlde tnethyl-
- _ amine and the like, 2,3-dihalo-6-nitrophenol {B) is produced. The compound (B) is heated with 1,2-
) drhalogenoethane ata temperature of from 50°C to 150°C and preferably at from 80°C to 120°C i



noi ety of the conpound (G is hydrolyzed by a conventlonal met hod using 3%
acid or base, the starting conpound of ‘the formula 11 wherein subs
is a hydrogen is obtained. The conpounds (B) to (G 15 are al so
conpounds. In case the substituent Rin fornula 11 is alkyl, t
material of the formula' |1 caromz)oe;sared by a sonewhat d| ffd

procees That is, the co nd of the fo aibvﬁ escri bed %” S heat
i ST n A 5;":’3«3 e f@éﬁ@ ﬁmg
insbdhEe ety mire Al NN e UM
car bo Batcdmpouna of eHecfornadd (CP I'I'he Bitt6 laradp ofithe acmbme,(ctaé m@:hfbhﬁceﬁ by a common

di mst Irapwt@n reing smhu @-@ﬁ@ﬂam-snnrmdrptmo laelgeneeatdft-cet rmmw-rmRaamﬂ@l of -
po as g1 %gg e e\
Lerr] 7 % oA ?ﬂ%id%s? fé it cel | 7
Erﬁé&a&tﬁi aém ,us)r.e lvafh oty b makiriatarat oMIHDOC msuoe Wi t
deh;od tt&tprmno‘erojmsblve\trseeluistetlmyolamnmme bsanpe ofsdivéritao producy v rra:odn dr o- 2
nat Miwn gng stmrerrewpo is rfermépehmnelt QP déﬁ)ﬁtﬁte erewsq npound |:

?Let Qéoéie du%@o?a% %rf.‘ﬁ,'é iﬁ!’ m@%""i{gggg% -eott ﬁeos QEE; s@tﬁg}%ﬁ "

al ksl arC4ider sbvaCeoinp as used drogen. The anti bacterl al
act i Vi ty If casevthé sax)stnmﬁntdi)irptounds o3 atkw sheuswmu meﬂqﬂ @f thef formenia Il -can e - (4

met.hy prepar red tl)y ?ﬁ%zq %i nt progess. That is,\jife compoundpf ghe. forg\u (B d¢ oye iYH -
yr [ dﬂf: g tsam ﬂp EE%&E% gfgo gtl:rg ?KW%’L@' 5{ &?]5) lven ﬂ;ﬁf | uor o
} e c

3,0 ad'® e, Talcéhdls @K Qimet P bifdrably pre fi@amo
pyr| d ppthssind iodidd. et [ ptodudd ham‘ompamwm the ﬁ:rmulsalﬂiboxyl ic aC| d .
“fluoro - 10 - (3 - hydroxy - 1 - pyrrolidinyl) - 3.- nethyl- 4_ 7 - oxo - 2,3
- dihydro - 7H - pyri do[l 2, 3 - de][1 4lbenzoxazine - 6 - carboxylic. acid .
(lc)e and 9 - chloro - 3 - 8y| - 10 - (4 - methyl - 1 - piperazinyl) - 7:
- 0Xo0 - 2,3 - dihydro - 7H - . 1,2,3 - de][1 , 4] benzoxazine - 6 - |
carboxylic acid (id) is shown in f.ollowing Tables 1 and 2.in corrpari son ¢
with pipemdic acid (8- ethyl _ 'dﬁydro - 5=-o0x0 - 2 - (1 -n

pi pera2| nyl) - pyrido[2,3 - di. pyr| c ' Mk - car boxyl ic 60 acid, a known
ant%acteri al drug) (abbreviated a T able 1). -~ 0047005 TABLE 1

M ni mum | nhi bi tory Concentration (M C, ug/m )* 5 Test Organi sns .

PPA‘.', la | b | c Escherichia coli- NI HJ

1.56 When[teer gopmpound (Hbis pi}talvtlca"\Otﬂ@?dtmthShngethkal q?Pe',@ﬁ'ewca@aﬂ resigtipn of the

1. 5¢ nitro grou g closure w@ lydratlon from erre ? pand hydro-

1 56 ggrt\aa'trl':g e resulting %u(%%bond procee sqm@ne?us e anlgin » aﬁij) rmula {J) Ie
6.25 ° 1 0.1. 0.1 15 Klebsiella pneurmnl ae, 501

6. 25 0.2 0.39 0. 78 Ent erobactercl oacae,. 12001 '
- 1.5 0.1 0.2 0.2 20 Serratia marcescens, 13001

6.25 0.2 0.78 = X\ ~1B~y78 Pseudononas aer ugi nosa, 2083

25 - 1.56 - 0.78 . Pseudononas sepacia, I'l D @340 _
100 Not tested = 12.5° NP ted 25 Staphyl ococcus aureus, 209
P 4 ©12. 5 0.39. " o. 0139 ' 0.1 Streptococcus
.pyogenes G 36 . >100 . o 1. - 3.13 _ 0. 78 .30.
Baci | | us.'subtilis, ATCC 6633 ~ - . 6.25 '02 0.39

- 0.05 Qﬁé @Jrl'iEle%ﬂJ ééntbggon%L %%J’%irnpg%z&gr Qﬁhéj % ula tMe suL tituent
Che st @k R¥cording 18! the MelRREIYE isetIw 33 Al P9forF e e a‘éearﬂ
~ cul.t ur e) , THeeanttibactdriabaatviey (ia vite) of se@pRedab tmsmumrmeds atfh{oﬁf rliofora 35 18
'hOUI’S methyl - 1 - piperazinyl) - 3 - methyl - 7 - oxo --2,3 - dihydro - 7H - pyrido[1 2,3 - '
de][1,4]benzoxazine - 6 - carboxylic acid (la), 9 - fluoro ~ 3 - methyl - 7 - oxo - 10 - {1 -
- . piperazinyl) - 2,3 - dihydro - 7H - pyndo[1 2,3 -dell1,4]lbenzoxazine - 6 - carboxylic acid (Ib), 9 -
' 85 fluoro - 10 - (3 - hydroxy - 1 - pyrrolidinyl) - 3 - methyl - 7 - oxo - 2,3 - dihydro --7H -
" pyrido[1,2,3 -de}[1 4]benzoxazme -6,-carboxyhc acid (Ic},and 9 -chioro -3 - methyl - 10 -(4 -

" methyl -1 - piperazinyl) -7 -oxo -2.3 - - dihydro - 7H - pyrido[1,2,3 - de][1.4]benzoxazine - 6. -
carboxylic acid (Id) is shown in the followmg Tables 1 and 2 in comparison with. pipemidic acid (8-
- ethyl - 5,8 - dihydro -5 -oxo -2 -(1 - piperazinyl)- - pyrido[2, 3 - d]pynmldme - 6 - carboxylic

' 60 acid, a known antibacterial drug) (abbrevnated as PPA in Table 1)
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® 45 50 55 60 65 5 0047005 TABLE 2 M ni num I nhi bitory Concentration
C, ,ugim)* 5 - Test Organisms

| d Escherichia coli N HI - [err] : err]
Shigeila flexnerl 2a 550 . [err] i
rr] Proteus vulgaris, 3167 8047005 [err] [err] \P 2’ us.
‘ rabllls 1287 . 0.1 TABLE1 0.1 Klebsiella pnetmohi ae,
: : 0. 39 : . 0.2 Enterobacter cloacae, *12001 :
[err] 20 ~ Minimag, iphibitory Gencensmtion, IMIC, agimy o
5 QestORpRg@MONas aerugi nosa, ZO%A : la - Gp78 Ic -
Pseudononas sepacia, 11 D 5132 _12.5 6.25 25
adhyl ococcus aureus, 209 P ° S 0. 39 . 0.2 Streptococcus
fenes, G— 3§scherlchla coli NiHJ 1.56 _ 12. 51 59 =0.025 <ggg$| | 'us 0.05

4 1is, ' 0.1 p term

3 r-H| nton gggfﬁlle’(‘)nﬁﬂzfesof of bacteria vvere seedegogﬁd mcﬁﬁgt ed at

g for 18 Irewsnsvuighis/Feran be seen.from Tahbes 1 ang 2, theosonpourcds of
‘thi§.invention exert higher antibacterial effects on the test organisns -

tha1 t he . kns%v\ﬁ"ﬂ?"ﬁg‘"aﬂlﬁh‘??%nal ly, the. conpouhd® of Pis invehfion exifbit
ver.\ Iowtou;( the acute to ty [ r] of t corrpo
(Ia is 380 Eﬁe"alpﬁéuﬁggﬁcﬁ ). 40 Xé%ﬁe ot ﬁer hand, BEQ LH%
_‘canpounds, suEhtemacBer(c%amIMH pi per azi nyI)s@ f | uorto- 5- rretb.;zl . 0.2

"6, 7-di hydro-1 -oxo-1 H,5H benz[ij]quinoli ZI ne 2 car boxyl iC aC| d (Japanese
Pat ent Appl 1 SETHiF Masspgertyd 30§ 875/ 1980). 0.78
- et hyl - 6-f1 UOhQsdomails hekuginb®t bydz 1 - pi perazhglyl ) qui PYeYR ne- 3- s%boxyl i £56
acid (Japanese Patent Application (OPl) No. 138582/19/79) have conparatively .
hi gh t oxi ci t y Ppe@8monps kepasiadl RPMONY/ kg, respelt i velNottested m c@2.6i..'v) | Not tested

Al t hough PPRA has | ow t oxic [err] = 610 t0.649 g 45 in_mce i. v.)],
the anti bacteg‘azi’f“ﬂ%"(?f‘f'\?ia?'ﬁ“so%%A i s .. much Wlegﬁer tﬂgﬁét hat of3he
conpounds of ihbstobdetiRPyédeResd6—380WN i n Taklhggabove. Hge presgrg mvergnpn
is further illustrated by the follow ng Exanpl es. UnI ess ot herw se

i ndicated, %l Bagitus subtilip ATECAE33 1 atios, and t B@SI i keOare by ‘WeBght . 50’0.05
" Exanple 1 Pro .

-was di ssol vedai ﬁhtérﬁ\% HL h ttjp'mh éU\ltflé) ftﬂ ﬁ\&hé‘aw a(ltumirﬁm?thod on plate
sol ution of ~100%GdHeL A&t Hfﬁbn% ? Wudéeﬂ\aﬁ°/ﬂ8£§§cﬁﬁb S Goeldl 4rd HRBReDGt BIE for
terrperature?sat {&hodrs. Then t he mxture was stirred for 2 hours at room '

tenmperature and one liter of water was 55 added to this reaction mixture
‘and:the m xture was shaken mnth chloroform The water |ayer was acidified
with hydrochl oric acid and was extracted with chloroform The extract was
washed wi t hwowat er and was dried, then the chloroformlayer was
concentrated. The residue was purified by silica gel colum chromatography
~to provide 5.8 g of 2,3-difluoro-6- nltrophenol as yellowoil. 7.9 g of the
2, 3-idi fl uoro- 6- nltrophenol 50.1 g of 1, dlbronDethane and 18.7 g of
'potaSS|um 45 _ . _ . :

50 .
Y-

60 -

65




" 60 carbonate were added to 80 m of dinethylformam de and the m xture was
stirred for 2.5 hours at from 4+ about [err] (bath tenperature). The
reaction m xture was concentrat ed to dryness in vacuo and the residue was
‘di stributed between ethyl acdd@uF @08 water. The organic sol vest
washed with water and was dried_ then.the solvent was evapora d2 The

resi due was dissol ved in benzen; BiF42 was purified by silica gsl_eol um
. chromat ogr aphy to f eg,,ggo hexy) -3, 4-di fl uoro- 65
i tYobenzene as | i gﬂ?‘%@? n(z)'\'/t\’/ﬁ?)'?l& & 834708% ﬁ; [err] 3.75 (2H, t, J =

J =4
- THz, -[err] ZedDrdadismst, J = 7Hz, [err] 6.92a7. 04 andd7.65-7.93 5 A
(respectively 1H m [err] 1.74 g of this product was dissolved in 30 ml off’
nmet hanol . and t 6. 44 of sodi um_did:hi onit ssolved in 15 ni
E 4t doR "N g

.of wat er was ch.@g oereto The m xture was étofsrred f‘%rdyl ‘hour at room
t'@nper at ur e. SMgbihadealerigas508apor at ed and t hgotossi due 3g05 extracted with
-chloroform After the 10 extract was washed with vvater and dried, the

sol vent was E{RipysvUlgwis- ?‘(97prow de 0.44 g of $4%- br or&?
et hoxy) - 3, 4- (P'leérH%%&ﬁé gL [err] (ppn) 3.66.4(2H, , = 6Hz, [err] 3.90
(BH, s, NHR) BT 15 J = 6Hz, [érr] 630‘% 90 (2H, - m [err]
1.82 g of thrl«ebﬁeltadaueammad 53)103 g of potassi omgcar bonaz were added to 10 :

“nm- of dinethyl- formanmi de and the m xture was stirred faor 1 hour at.from
Cabout [err] Epwabageneacas 12891 The 20 react Odn ni'xt F*P%as added to -

ime- col d wat & aRthatBscsytinagi ed with ethyl acetate. ﬁ,ﬁt er the extract was
washed with water and dried, the solvent was distilled off at room"

terrperature Psetppmvnadeerﬂrgrﬁdsagzasﬁ 0.78 -~ 0.78 ,
78d|fluor02 | hydr o- 4H- 14benzoxazrne W t h mpﬁo,[err] NI\/R[err]
[&rr] (ppn) s’o"é"'{‘? s sppaciy, I , -[err] 28° Y1H b.s., NH 4. 28
(2H t, %ta%h?lococ&ﬁ%ﬁnku@ZégP6 80 (2H m [pefgr] The gy xture. of 1.1 g of

this product and 1.38 g of "di ethyl ethoxynethylenemal onate was stirred.30
for -2 hours @reﬁmmammenéseﬁf-}%( bat h t enper dt&r e) . TI2B et hanol produced.

evapor at pol yphosphate was added to the residue. _
.\‘[\%tsan t he mx?ﬂ?'@s\ﬁé@q‘@%@{@g&? 1.5 hours af¥rom ab 1[ 140 to 1450C (bat fy
t enperature). Thé Teaction mXture was added To Tce-cold water and was

ext reabédterchinedtif MiiércHiatbo 1Bovilloh)) @ 0%t sfamictevimvewashed ful ly with water. After
dr i ngpedadnandgodubetad aV\é§°C‘efﬂap§r"at"ed and the resi due was -recrystallized from

2. 3y| §§§t ate: ﬁz E‘Ft rlty ‘ij‘lo dl Egé)?ihls mven on exeg hi ?tﬁ|ntlb t:terralobt ai ned :
f‘%a'iﬂe &Fn'b]:u

as GRhig &ﬁﬁmﬂ@ﬁi Sorvuxsrhpréntrb acduf tb lClNNfb 33305\89/1(93H t, J =
75Hmpe igd.r] 476% J = Hz, -[err] “[err]

7.5 .
8‘°l7 “!F ptoer igwp XPmpaUntis sugh 15 554 (jdw'-iﬁlpigra &trgr ed to 12|
-.?EI‘M“'§ e arqf SR (1 ahy
ly :

epx§
gakhﬁAﬁBthH QOWF!O Sﬁdaﬁsé Q ha a tl mg/kg

_-t errpmaana , BégeCliveyOifl Imidedi.v. ). h&hwgaopn hbed 10 tswd]tsl[ 5§= wu e 620lnhgieg ed
- f #9 tip ai¢eofhy. )],vmlgg lantbaetietidl aptiite rof Pﬁatmqui wa_a]dr than that of the compounds of this
invention as shown in Table above.
_ -The present invention is further lllustrated by the followmg Examples Unless otherwnse indicated,
: 'all parts, percents ratios, and the like are by weight,

80 ' ' i Example 1
N Product of startmg material: ' '
© . 20 g of 2,3,4-trifluoronitrobenzene was dissolved in 150 ml of drmethyl sulfoxide, -and to this
‘mixture a solution of 10% potassium hydroxide was added dropwise while keepmg the temperature at
18 to 20°C. Then the mixture was stirred for 2 hours at room temperature and one liter of water-was
55 added to this. reaction mixture and the mixture was shaken with chloroform. The water layer was "
acidified with hydrochloric acid and was extracted with chloroform. The extract was washed with water
and was dried, then the chloroform layer was concentrated. The residue was purified by smca gel
column chromatography to provide 5.8 g of 2, ~3-difluoro-6-nitrophenal as yellow ail.
. 7.9 g of the 2,3-difluoro-6-nitrophenol, 50.1 g of 1,2-dibromoethane and 18.7 g of potassium
60 carbonate were added to 80 mi of dimethyiformamide and the mixture was stirréd for 2.5 hours at from -
- about 80 to 100°C (bath temperature). The reaction mixture was concentrated to dryness in vacuo and
the residue was distributed between ethyl acetate and water. The organic solvent Iayer was washed
.with water and was dried, then the solvent was evaporated. The residue was dissolved in benzene and

: was purified by silica gel column chromatography to provide 7.7 g of 2-(2-bromoethoxy})-3, 4—drfluoro-
65 'mtrobenzene as light yellow orl _ _




’chl.ori)formto give 0.78 g of 9,1.

0-di f} uoro-7-oxo-2, 3-di hydro-7H pyrido[l,2, 3-del [ 1, 4] benzoxazi ne- 6-
carbokylic acid as colorless needles with mp. above [err] 50 al ysis
for [ rr] Cal culated: . C. 53.94, H 2.64, -N 5. 24 Found: , H
2.75, 1 N 5.26 55 NNR[err] 50(4H b.s. P&ZP%l?(lH q, [erfr 145
(1H, s, [err] 60 ExeNm&:n?:raPraoﬁyﬁtron of starting material: 5.8 ;
% i.f| uoro- 6- nrtropr$e7rﬁ)|2H 5JG= nF—CrMBdchl or oacetone, 8.0 g of pot i um

rbonate and- 0.8 g e-)vvere added to 100 m of acetone and
the mkture was refIM r"’",gl s AL er the renoval of insol uble
materi bl by f||trat|on the sol vent vvas ev orated and the residue 7

004700p, was di st 1 i but#dg betisaaetuenivay @iésorea MED MP&HethahBEardly Qi 2Y%F sode
was wabhed with Mmrte diseplvsddn 85 meof, Watbmﬂddeembmmn:‘hglmﬁfuﬁvﬁ&@irgfcé{%r 1%‘%%?53?:’;:2

resi dug: was t Le &8s ey FWN!@ the (fesiglue fwag -extracted with chloroform. After the
acet onjl oxy- 3, 4 gfg ?jvmu{‘ wzgﬁ[,e Eﬂvﬁaéﬂén '*1‘5?1?”‘?@1‘1’??\)9"%‘10%99'%9 f-4fg|of 2-(2-bromo-
[err]- ¥.1 g of thisNvR@DCL): \aaﬁp,d)r ssolved in 200 M of ethanol and 14 m of
Raney- fi ckel was ad@&d (ﬂl'J 6 Ji=eHz, m%t,arue The m'xture was catalytically

reduced under norma42§t ﬁ‘&h& ure After the renpval of. catal yst by
filtralion andsthe "jﬁf %v t, the residue was dissolved in

chl or ot or m and decol ore y passr ng tTﬂgo a silica gel colum to provi de

5.1 g of 7,8-difluon®2 & is- -préuue £hd33.0% rafl FeOf

li ght yeI | ow 0i- |for"'ﬁ"l'édemﬂxittbﬁ ®ixtie WaLstitred for t1 ﬁzér%ﬁeﬁeﬁmﬂ&gogg J (b&%h téﬁl‘;ﬁi}f \ t)etl_-rr}/.:;
et hoxypet hyl e?f’erfgis i d aﬁé‘éﬂeéGO f%rcotdmalermq rwaatextfarctemmmb@utyr dcefatd. Aﬁ&&hgextract :
tenperpture). Afders iy ba i, E %’p RS at E99MtepeTgture to provide 1.21.g
evapor ation to pr ovwm (&Dc@ yp,p,r;)o due agine i 'ef'h‘izl poAY/fhosphat e was

added fhereto and t Bg8ri2etttiye By, s-tNr-ror-ed_)for 1 hour at fromabout [err]’

(bath enperatture). 34 t( %dt‘/'ﬂr}_% the reaction m xture was added to .

ice-co|ld water. PregfBithlelm g(EE?%‘iﬂ%‘a)wrth 200 m of chloroform this
: procedpure was carri e& out t‘hree d the extracts were conbi ned and .

was ‘waphed with a 5% mixfed ST 4167 MIEDratEdRg S
chloroform . aVerfONh@uma:érdm\anmgtlsom ggﬁ%d& tgkggégﬁé:%ﬂt@pﬁﬂggﬁi{h&ewag@? l"faiesé'gﬁg

9, 10-df f | uor o- 3- mg@@‘ Z‘h ) %&L e dr!ezsttwhq) stdujao [Then2h@miker¢ WastéthRB 26P99Z hdurs at
ﬁthg:ﬂ

e-6-caf - boxyl atveas% Str. rm he e '9 aCf'Qt' 'D'x feoﬂaStdddsi rrcndwnwaterand _
“vas di psol ved i revidrdied 4Hd the Ristibd s kst 5 ,t’," & e"twas
‘aceticlacid (%%: 4 %whm-lmyn@mdz Bldels1, AbezbNagindVB or 1% né-e?'ro-
oil bafh. After "Yi@ Q—h’ésm precr pitated crystal vvas co ec e oS

[
filtrafion, vvashed Qﬂf PW‘ ter ~ The crystal was washed vvrth a
m.xturg of ethanol ,ﬁﬁ@l( = ,ratro) and was dried‘in vacuo to
provide 3.7 goof 9,496 (4H, bs —CH

di fl uofo- 3-met hyl - 78b3<&)1F2,q3CH-r—Hydro 7H- pyri do[1 2, 3- de][l 4] benzoxazi ne- 6-c
arboxy|ic acid as t}¥héH sefertl) plates with mp. above [err] 25 |
Exanpl 31090f11

fthls was f oon
9, 10- d 1 uor @s 3 a1y by vaidyand o &M&éﬁ&h‘i’ﬂﬁ%ﬁ&%éﬁ"ﬁﬁ X E’em@m'jrnﬁﬁt;
e- 6-cal - boxyl i coqliog. dthanxdecianEd gratald\weRt cbdied) 8y Fitatish, R( Ee(ﬁnp,ﬁ%mm and
of d| net hyl sul. fﬁwgrﬂ@'mme‘vﬁpiﬁlﬂrtﬂ 9vi@sdifhiora- TGRb-aB-dﬂtyﬂrGWyaHdﬂ §3Qfe][ amzoxazme-s-
abdut[err] (bat PPEWFe3ot & eojorless nepgies, with n.prakboyend00°6act i on mi Xture was
concentrat ed sb0 dr YRS kdp &/ 3LHND, and 40 m of water was added to the

resi dug. 30 Then the product was “ext racted wi-th chloroform The extract was
dried pnd concent r &alsdlated: dr Y5394, H 284CUON 5Bae resi due was recrystallized
from ephanol to. prQ Vi de 550 ;g%’o 9-f|uoro- 3- rrethyl-l 0- (4-
met'hyl {'1- pi pggazi nyf’)‘ - 0XO0- i hyc?r7(§ 7H\-'E§F| do[ 1, 2, 3-de[ 1, 4] benzoxazr ne-
6-'c_arb3xyl i'c acid Nm(cpgi;@m,%qsppp,gedl es vvr th mp. [err] (with-

decorrp)sr tion). - 50 (4H, b.s., —CH ,CH,—) _ ,

L 817 (1H,q, C°—Hj ' ' '

1= 945 (1H, s, C’-—H)
60 _ o

Production of stamng material: - Example 2

5.8 g of 2, 3-d|ﬂuoro—6-n|trophenol 509 of monochloroacetone 80g of potassium carbonate
and 0.8 g of potassium iodide were added to 100 mi of acetone and the mixture was refluxed for 4
- 65 hours. After the removal of insoluble material by filtration, the solvent was evaporated and the residue

7




35 Anal ysis for [err] Cal cul at ed: . C'59.82, HS5. 58 N 11. 63 Found:
C 59.62, H5.59, N 11.65 40 Exanple- 4 140 ny of '
9, 10-di f | uor o- 3-net hyl - 7- 0x0- 2, 3-di hydro 7H pyrido[1, 2, 3de][1 4]
-6- carboxylic acid and 404 ng of dr oxypi peri di ne were added \{

di met hyl sul f oxi de. The nixture ﬂa@“lﬂyqsed at a terrperature of from out

[err] JdaalshinlRABEMWRLA Erfidrofol art @atbpﬁ{eschmrﬁﬁ J w&&ﬁa @8h Wagéﬁd%a
- CONC elkied tiRd thedsdllel\RssSevaforatad: The re hemy\aé‘at -hékahd'® gr&ide
Nl *f'ﬁraeetmsoxvrémummwbmm ali light eallio GatshWitis ) m:p #rd to yield

precipi.ta tgfﬁa‘lﬁg’ pdiist ‘ﬂ?%‘&%se'vﬁqe!aa 20em! "@00' df‘14l"t' Pfa'iﬂ"anmcma‘ymd

et o cbfé‘g’%&“ﬁfﬁ?ﬂ}s

(4 - ahd ugha ilica g&F o'f7
- pyr |hq|o{>13-raet8ytde|]-t[e1:;o& riaoue folrdl iof fight y6now eiar boxyl i c acid wth mp.

[err (Wi tThedrewmosmqm)s prefyctand Bi3 Qidiemvl mxv']\et@dér@mlamaselwas hea®d59. 66, H

1 a bout 1409 °C (bath te e gn. the\etha sg
rerﬁg:Zd zV e\gg’zratlon to provWan aily prodt:g%a 5?: of dthy po yggodpha?e\l was a deﬁere tlva&ra:d 843

f the mixture was stirred for 1_hour at from ab u to 145°C (bath te er tu e). ooling, th
9, 10- GédclioOnRruse WIS adiad 16 1080l Au (@ wisreRotetl Gtk 230 o1 FenlororDAaZ 0XaZi

e- 6 eearc Was:calttectbtalﬂdeﬁtirﬁemgnd)fhe xtracehr ety pyrhisinddi aihu nﬁsw&@mdanhded 5%0 10 ni
of taﬁsmr% mqmsde@elut'md@@twm gitlerofnem fayer wasddedawittesoigmselifaie toroeovile f r om
~about, % j?@t e?:;@; E:;'-g,&g-%ﬂmmgﬁowﬂ 1.2l 6}?3’PH°WWF'@‘%S
.concen r vak Bissiel Sh 50Vl Sa MRRIrPSHEBRLehPattd R dFRAbALKIASH t he
i nsol bt a%ldh!iﬁaﬂﬁcelumﬁEarﬂthb ahitad way rdfiukdarfert3 iars ohhua ofl bt Affe @ookiag the .
I ec g Prexipitatee drystalamswohnctenw ditiafiorg mamedfﬂmrcmgalm ovithwatandlhe erystpiveasiwiehed50 ng

“of o- ranxtinga {1/ plp 3 t@;ﬁ cuqt pyide 3.7 g of 9,10-
2, 3- d(?q%a %3’ ﬁ? 3 %10 *m? ?@ b A DE ST m p.
[e Wt 8 conposi {1 on) 0047005 Analysis for [err] Calcul ated:
C 58561 H4.92, N8.04 5 FExardple 3 . C58A5, H5.10, N 7.94°

mpl e 61 Pro pﬁ@ 195q1fbxorqa3mphvh§o$q-|2 o« Hapyrido(1,2 .3-del(1,4]lbenzoxazine-6-car-

B 9 f| ud’Pb‘l"F ér g ftmh%re é(t eéaz e egt kQ%onf lmethylsulfomde The mixture
t ture) for 12 hours and

di hydr "éacz’}ﬁ'e el 5 r}z@emmﬁm TVt Web GcdoR S the rMcup, ™ P-
[ er sd ThentHe 10043 QRIS thioVASTmP THACGRA wa eaaﬁcn Eshdéritrabd o Gryses®inved i n
~dilut edcwoydhomlsidoe m@s zernditatiinal trdrte emahtulttc (wmvwa§5©mnu:e‘rﬂ-ﬂmred methw-404d. - To

t he r eB¢thrd -pirarazinmii7-onerd 3a@ "f? 519 1253 llééﬂtpﬁnfww Grearoxylis) | asidk ¥ by

£i |t r felogrrs eyt o Ri2d &5 with decgmpeaiteal-o- 1 | uoro-1 0-1
' - hoghpi pehadijsiib) c3r 0Bl bfl -7-0x0-2,3-di- .

hydro- 7H pyri do[ 1, 3.9 de [1, 4] benzoxazi ne- 6- car boxylic aci d hydr ochl or i de
with mp. C@SﬁatQGOOCC@ﬁnsﬂh ldiééa.rrp@lsﬂtﬁa)n) 15 Anal ysis for [err] Calcul ated:
C 51.99, 557 0 ound: C 51.61, H5.25, N 10.10 -
Exa o 7F' cjs(%éz #hso, n

i ne
of

-di fl uoro 7 oxo 2, 3-di hydr o- 7I-b(9,yg5|bdp[1 2, 3 de][l 4] benzoxazi ne- 6- car bo :

xyI i ¢ aci d4andg Gf 29, M4mﬁormmgthﬁyebxammﬁhm-ma¢weu .2,3-dg)[ 1 Jbedkoxazine-6- :
di net :g rfowvlipeagidcRnd 4Q4emgriok tehveroyypiperiding werd @’5343.30 am @redlvtw@ox@fe T'Ieom '

~about TR It ipmpentiye frq gbopt 100, foc] 1090 I sjhg §eurgend
Conth B LA ARG ot o ey o a%@? LAt

The i nsdiitedtibe, vﬁsﬁﬁiﬁﬂﬁ@atv@&ﬂﬁ ﬁ&*/ﬁdhié&frf)m ethraada I:moadwbmegaw;maﬂr& naed _f rom{

et handp -thedr Vi -Chipe@ifinvi- B methil -t axo T 2(B--Idihydwet -IH —pyrido{1,2,3-del[1,4lbenzox-
hydr aZ3fing - R oSB0RY'E- asichyidh 77 1320 y1248%% iw'ﬂ‘ @CG‘EHSE'OZ!)} benzoxazi ne- 6- car boxyl i

c aéfd asAxg‘}s;s% B i SHB oW t h mp.ferr].
| Calculated:  C59.86, H529, N7.73
88 -Found: . C5924, H526, N7.65

Exampie 5 ' :
843 mg of 9, 10—d|fluoro-3-methyl -7-0x0-2 3-duhydro-7H-pvndo[1 2,3-de][1,4]benzoxazine-6-
. - carboxylic acid and 646 mg of 3-hydroxypyrrolidine were added to 10 mil of dimethylsulfoxide. The
60 - mixture was stirred at a temperature of from about 100 to 110°C (bath temperature) for 1 hour.and
- the reaction mixture was concentrated to dryness in vacuo. Water was added to the residue and the -
insoluble substance was collected by filtration. The substance was recrystallized from a mixture of
chioroform and ethanol to provide 450 mg of 9-fluoro-10-(3-hydroxy-1 -pyrrohdmyl)—3 +methyl-7-oxo-
2,3-dihydro-7H-pyrido{1,2,3-de]{1 4]benzoxazme-6—carboxyllc acud with m.p. 278-—280°C (thh de-
65 ComDOSIthH) _ _ _
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30 Anal ysi s for [err] Cal cul at ed: C 53.24, H 4.13, N 14.33 35 _
Found: , C 53.89, H4.22, N 14:22 Exarrpl e 8 Production of starting-
material: 10.5 g (0.05 nol) of 2,4-dichloro-3-fluoronitrobenzene was
dissolved in 30 ml of dinethyl 40 sulfoxide, and 8 Ml of a 10% aque
sol ution of sodi um hydroxi de” was added tGQ%OQi&ture fol | oned by

the jmxture at a 8L 7 W @ el derr] for 20 hours. After conpl efi t he
reac}ion, 200 m @gpmter Wad’ éiaed thereto and the unreacted starf
nanelial was rerm\md:uh;edext rGBR.60NHM.AZh ONBORY| et her. The aqueo yer

was

ade acidic with acetic aC| d and extrsgtsgd with diethyl ether. The
et he

. “extracf was fOMEd over® B umIR 1 nd the ether was distilled
of f. The resul ting resi due 45 was purlfledEJg,yﬂ jgi ca gel . (100 .g) colum
chrofat ogr aphy -USi|RGhé [3haé Ghddhén &S indBxafplaadit s-flaor@-nouldanaalﬁbrgln(r% -rEtbvy7 @etR.3
of 34chl or o- 2- fihydrTHERyriddlt apmﬁammzmzm -cafhoxwlit  Acidi m-t!rr en C7 (w'th
ol ) of 3- @hldmmslfwmmae)medtrﬁe]f twasdﬁf*’"@f’ indiiutsp g’ﬁg ik o
%5 a ddgﬁoﬁg te ie
. of pdtassium i mlona ash wi ﬁélt‘l% %% ;Ldgi& bip [Em W ﬁ0X0'23dl '
vi gorfously sti U4 G. cﬁfZ@Qﬁ [\ amenza inb1853 ii€ atid ﬁﬂﬂﬁld&aﬁlth’ﬁ'fﬁ) \288—R80°C
filtration, andw&maed‘omba{taine was concentrated and 50 purified by silica gel -
(20 d). col unrs chromat ogr aphy  usi g_mchl oroformas an el uant to provide 2.5 g
- (54: 9% yi el d) of ZAWé'Fd?f;ﬁFidkaAO 8¢ 3-f |l uor oni t robenzene as an oil. 2.3
g (7.'9 mols) of 2 g-[ SoCh &P Infilouey oni trobenzene was di ssol ved
) |n 30 m .of et hano? an cat ytlcally reduced in the presence of 2 g of
Raney: ni ckel 20 Aft eFouadinpl et i ©B1.61, tl-hEZﬁedUCTtOH@n the catal yst was renoved

by fijltration, and the filtrate vvas concent The resulting 55 residue

was purified by Si é;a ge‘l 4 4p S é’fﬂ? {ﬁ' Wr@m& 31341 et Rb e H-Barsbiviic
‘an elpant to pra@ﬁ' ong ?ﬂ dto3ml of dimethylformamide. The mixture was stirrexi
7- chl ppor o- 8- f,yq&gt gerdukiy bf fro auﬂmhmme-1 hermepatara) forc? ImrsaThecnedcnonacmxture was

“mixtufe of 1. 1lonc Eatsdmﬂwrs lmflat:?ieelhﬂmemsewwmf%m@ ‘;‘V‘“
1, 4- benzoxazi necomd 2’ m ﬁT%"‘%E@Y o Wﬁgﬁ (sl &o eyl
was s} |rredforV'a %». pﬁd" F B ’hf’errperature

t

prlsmh
confirm ng di appea nce of e starting benzoxazi ne 60 conpound by _
t hi n-}ayer c rorrat agdpphigr 6,,8,.EN,0pt hyl pol yphosphate was added to the
reactfon mxture and the mxture was again allowed to react for 1 hour at
Terr]}(bath tenper &elgyesd: AfFe"F’Zéoo‘Ff‘ﬂg 21443 of water was added to the
m xt uf.e and the pr itate d ext d wth 150 m of chloroform
The chl or of oPfn ext ?gdc?tg was d?l%g?w/l et‘vﬁ%godll\ﬁ%ﬁé'ﬁl fate and chl or of orm was
then gistilled off. The resulting residue mamplura fied by silica gel (20 g)
col ump ‘chr omat o‘b’P% %ggnmhaﬂol chl oro- form (5:95 by vol urre?

,and

b | d thyl
an el yant to 49 & Mog aqgeous Iutlo ?:Q\ﬁmeg;%ﬁg? fvglz%%ggdtfolc ngtu%: fc; oewe\él

fox1
00470 )5 sti rr ng the mlxture at a te erat re of 60° 70 for 20 hours. After complet n of the reaction,.
met hyll: 7- oxo- 2 ater AWdsRYdd thtooa na-tde @Wm@m r altRction
with fn.p. [err athﬂaﬁahy stner Mo aquedus Jayer was made ﬁ‘cadhcwltlaaadc SCld arﬁeﬁtﬁac&ai withldiétt@Oather.
N 4. _3() Found:. he eth was cpq sodnm@ul{p}e g@;{)th ff,fThg feaulting residue.
benzoxazi ne 66 ﬁ bj ﬁ%gmr@ ﬁ%& ﬁg& (fs an eluant to provide
concerit r at ed hyd Rfuk&oﬁ@b 16¢ aw.&s) F13 fl noa@lmrt brechidaedtbNand

was he¢at ed at [mdm $tommtdssitire fqaiele &t 50 rel)of haitons wWae wﬂsxedAfrEe:bure @blid vighrousl stirring Aftar
wat er 'mas -addedcoeting laey inscichle substantqwas removed bhéltrpmm and thet filigate was concgntygtedoand
col ] e¢ted by 5F| F?@%’ %;"a L 209 tcﬂ'Bm gg? mn V&%ﬂ%‘f"“°"€?'ﬁ§?ﬁ)§“ #fiast R provide 2.5¢g
-ether ((4:1 by V Flé‘f ﬂin’?%&‘é'&’&#e% in"30 mi of

tor:ﬂ?xgé
(92: 4% yi el d) Ofthdhol @E@aldﬁ? lly reduced in the presence of 2 g of Raney nickel. After completion of the

Tl uor ¢ 3- net hy| reductinm-tRe Batdvsh orel?lb# ilitn{tionZar@l- e fitdatel voe naroa@tade Tite- @auiting
boxyl ifc aci d i esidyp ;s P 5 “'%P?quﬁ : r@fﬁt aphA gin '_?hl% ofogn as an eluant ta
C, 3HCI[FN04 Cal CRIPYi%;28 U5: R U] Noafriony T i
. -chloro- -ﬂuoro- ~mathyl-2,3-dihydro-4H- nZoxazing .
H3. 1 N 4. 74'and 149 (6.2 mmols) of dlethvl ethoxymethylenemalonate was starred for 2 hours while heating at

130—140°C (bath temperature). After. confirming -disappearance of the starting benzoxazina

60 compound by thin-layer chromatography, 5 g of ethyl polyphosphate was added to the reaction mixture
~ and the mixture was again allowed to react for 1 hour at 140°C (bath temperature). After cooling,
20 ml of water was added to the mixture and the precipitate formed was extracted with 150 mi aof
chioroform. The chloroform extract was dried with sodium sulfate and chloroform was then distilled off. -

The resulting residue was purified by silica gel (20 g) column chromatography using methanol-chiora-

65.- form (5:95 by volume) as an eluant to provude 1.2¢g (67.0% yleld) of ethyl 9-chloro-10-fluoro-3-

9




Exdnple 9 150 ng (0.5 mml) of.

9- chl or 0- 10- f | uor o- 3- net hyl - 7- oxo- 2; 3- d| hydro 7H—pyr|do[1 2,3-de] 25

11, 4] benzoxazi ne- 6- car boxyl'i ¢ acid was suspended in 3 ml of dinethyl

sul f oxi de and 150 ny-of N rret hyd 42005 Nne was added to the suspension.

The m xture_was_then all to react at [err] (bath tenperature) for 6

hour s. mAw*e¥-°>t9o%F1dedf°t7HéW§mi {2e3d élbamﬁzwr*@ocamv'ﬂmé M0 A8R-=d84 Ce s

| and.the regs dW|fh dlethyl ‘ether to renove anylnsoluble

\asu tance%"’?ﬁ f"ésﬂﬂ’i\tﬁv%ﬁ'lm fesi due was purified by silica gel (7 g) columm

. chr gymat ogroaRhbteds | ng:mhanq]ozghlnagborm (5:95 by volune) 30 and then

" met hanol - chl orof orm.(10: 90 by. vol une) as eluants, and-the resulting product
was re- crifgundal | i zed 35t é't%ﬂa?nol“ﬂwprow de 65 ng (34.4%yield) of

- 9-chl oro- 3Bt 0¥ 3 10m&ifto hiok d obtained dissolved in 5 ml 0

R re b bl fe s peh e e S
aci d asenjpataturs)crbd € Woiirs.N&Ften @6dlihg, 20N 6T Witd? . wdsQididd toWwhd Reactia GoRAGH dridaRg . 35
Anal ys pecibitated evatils @atecllextedchy ﬂltratléh Sasifd, thofodgh@dyith vaitdr] ethéhol-diethyl:ether C

© 57.20. 44 svyg'um ns!fh diathyl ri mad93:4% (visltl pb c'eiwaﬂ&gous to
that,d8 égg Vﬁgg] ] 'ﬁﬁ ofilydeo-gli-oyidg s ﬁfﬁ 783'5%'&8? Wi, P
obt ai né ystal lized from ethanol unless otherw se described:

10.. 9-fl udxrﬂlys@.@ar(a}gl-IgEFMJ 1. - pi perazinyl)-7-oxo- 2, 3- di hydro-7Hpyrido[ 1
2 3 de][1 4] benzoxa2| ne- 45 car boxyl i c aci d as I [ ght yel | ow needl es.with

6-
[err](ta $11.C8245. 483025 1

0 l\f—2 hycy'og,wet hyI d\l_-,igyé hyl 244, noﬂ477-40x0 2 3- d| hydr o- 7Hpyrido[ 1,2, 3-del [1 S
0X

- 4] benz- oxazi ne- - car yI ic acid as |i ght yel I ow needl es with mp. [err]
12, Example 9
9-f I uor o- 1 :mh B oo ?fl ehiquo- 1A oro;amvms:xwm@wgm lﬂ¢ld|6[31dei 3- de[

1, 4] 8e 12 erazme w?v-cse;g 1/ es@’ aaéyﬂe? £y3 "’E'w;s ﬂfy 6 0 T8aC |1 ow
need| e&:a‘m ﬂre) d?g; 55?31' uipxﬁ aé:’s \H&é?;hﬁeoﬂsfxv&dgg 5& pr siégnf ‘

- pi per i@l regnh yd with @iéthyLatlerdd Fanibve aryHnglubledsubstdncd edultihg 44shB Z -
oxazi nw@pmﬁeb@x ilhca:gahagi calymlnl rdpbvwmm&rbmohcnldrrofmnpls :9%eby Yolynekdc. ) .
14, Y- PP‘?J 'eg "Fetﬁ?ﬂ?-' ghl "P"‘l “?J ﬁ‘%) P%Eg 89 ngg%f s re-
oo et R

m p. [‘ﬁEJ

9-fl uoro- 3 rreth -10 (4- rmrphollnyl) 7 oxo 2 3-di hydr o- 7H—pyr|do[1 2, 3-de]['

1, 4]#enzo>e%n@lv#eﬁ8 CwB'EoQH&Oboxyl ic acid as-col orI ess needles with mp. >300.
6.
N11J

1, 41 benzoxaahde- 6- aasheey H &1 Bcl § 1323l | ght yeI | owi sh white crystals with

mp. 4 err] (dec) 17.

o-fl uoro 10- ( 4- hydroxyet hyI pﬁ’fﬁé?ﬂ!f?‘ h | - 7- 0x0-2, 3-'di hydro- 7Hp
fictgec. ).

i e e

2, 3zﬂes]-éalboxﬂ]ctheal2as I@Kﬁv?dll edte’i \biﬂi(b‘rd 2601240 &
10- ( 4- e't1h9+fwgmp1|0p(e|FZxEV draxgthyd-NEinetbylemigolroiey 3-7hhm(o=75-pvrldo[1 2.3-dell1 41benz—

[err]

llow needle: wuth m, 270—-277°C {dec.
- pyr tsahladsrfmbao- (3=ritiroxd 1 Qipé ,p,wg.

ydro- OXBZdBler, AberRD
car boxw xazmeeﬂ:callbamltcracm§: figh evem]:wjdaedles QMH(HJ&EZ+27QQE dﬁe gdi met hyl am no--

- pi peri4d prfyd QEJQO’TOHRJ? &8" Ygidm[h gfeuvﬂbgypxago(-g-cgrb@cyhc
de 1 s
O LI[ '}P -3~ Kﬁm?g%iﬁ J‘ d ycgo FF)Y dﬁd i ’% ngqal 65’84%errzixazme-6-
,2,3-d mmwmﬁwcm mﬁﬂmm«ﬂmda -miphvdasnm 3-Héll 14 Ibdnzakzine-5-

9 f | uor@tt@xweta |as lightOee OJN'#ewh crystals with m. - 260°C (dec.).
- honopi Pg (4b7(2§y oxyethylipi »g )-} -7 9%9-3. 321|rgdro-7H-pynuo[1 2.3-dell1 41-
zoxaz: arpox .

q it acl |th 2 4
delly, r&ag% s !,'J,ugv 538 Sl rolHRpyribéth 21 -deftF G1oenz-

- pyr azolg. dior +e)h=vlF1-ome=aﬂn\®-9}ﬂ¢p]d-Bﬂnem- o-dafdnliydgom-spydndq»[[t 2B-dellh Bitenz-

oxazi neaxgzineg 'P‘i:a wigh \!ﬁ PiL
20. 9-ﬂuoro-3- ethyl-7-oxo0-19 1-pyrro|| myl)—z 3-d vdro—7H-pyndo[1 2,3-del(1.4lbenzoxazine-6-
.. 85 carboxyhc acid with m.p. 268-—269°C, _

ec.

10

1 |
o- 11 uor o- YIRS - 7-38%2%0 HE34i p/1AS Pryl ) - 2, 3- di hydr o- 7H- pyr | i do[ 1,2, 3-de] [

3-di hyd.?x gzi gﬁ; _ﬁ%r?etm %?,%wnlmg}% -pyrido {?16% 9-3( m h]%enzoxazmgvlﬁt h mp. L
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259 -f1 uor o- 3- rrethyl 7-ox0-1 O- (1 pyrazolrdl nyI) 2, 3-di hydr o- 7H—pyr|do[1
, 2, 3- de]_[l 4] benzoxazi ne-6- 10 carboxyllc acid with m p. [err] (dec. )

1~ azetd di nyI) 3 met hyl - 7- 0xo- 2: 3 di hydro- 7{; ido[ 1,2, 3-de][1,4]b
oxazi fe- 6-carboxylic acid with mp. [errf ;l’ﬁ%llllzed from

~chl or 6f or m et hamoig- (4-&%eth%aﬁ1lnﬂqtﬂpe3idml béflhOrZ‘aoﬁﬁ&hle?-oxo—Z 3-d|hydro-7H-pyndo[1 2 3-.
0- (4- Fhi anpr phabll 14ibgnzakaBrelbayrtmatic itiwith dop. Zu5—2248°daddc). , 4] benz-

xa pe- 6-car bag: lo-ﬁéﬂud\mﬂamt%ﬂquﬁ- metiy}-7 xt(-@ﬁy@tvellq-ll'ke\dldolﬁ @ra-delll Albenzoxazine-6-
?Blyg - }‘IO:‘jlrr:]e%hé g ﬁ ro?l ath xﬁ_ﬂﬁwa?mc:ég_t ll- - Lydro—?H-pyndoU 2,3-
v : Xazin 0 .
de] [ B 4] benzox azu Mu&ocaﬁam-y ilz-nmlymwrhibu&wn&?o ﬁ.) ar&s&l-la‘lyhu&ed 3icleﬁln41benz-
chl ogof or m et h axezing-6-@6boxyic fakid ovith-m.p. 23 —22 oxymet.hyl -
- pyr

l'idiny 25 %@Fmr&metbglﬂ- O%IL l;lyll. %;?-rdllu@fp 7j:l-,yngo[1 2,3-dell1 4]benzoxazme-—6-

4] benzox ! : inbSEyptall] ”-
chl oot or m ot é?ﬁ A e i sk e (AL

- pi pgridinyl)- 37nmﬂhgfb-ﬂmanpﬁ;’qxaﬂdl(h-)ﬂdsrﬁori’llnlhwm ih}cird,78kpyRébl1,2,3-de][1,4]benz-
de][ , 4] benzoxazazme-ﬁaadm\lﬂe Hlmthaolpd>am°l¢ lmv a"@@@‘@@ 8tloroform-ethanol).

9-f1 dor o- 10- sszgl{fjlge(f’rez ?ﬁ ?ﬁ&# i 'g 1- ﬁf%ﬁxgxhz =78 lﬁgﬁl
vridd[1.2.3- dg 3oy oy Dg qw'gi

~10- (4 ami no- 1 uelmqbérduam o-6%a i ex&v a:ﬁza ’.rr'r'p“zn@w[
1,2,3rdel[1 4]3be9r1|uoro»<|azmmdraeymmbmeyibmummadﬂmime:nmzea%yang7mwnd?awm@un

(I I) ith 4 %0 d gboxylid prid i°§| ne. the protected Product
was tfeated wi ‘PE% Ez o é_é_cal I.%Yaé?"" ?t't“q"t? T7r°"Bt?t ipveeery thomydol 2. 3up.
~The ffnal prod33t rpns i W0 rhen 7108 RN B £ b b
i ng t enpekaingsBecardolgi a ab|8 (ﬁfeyséaalulg medo.abo er( ¥ &hhino-
The zompipetidinks tl'(efprdlthcterl prndl&nWBS)ﬂeas‘CEWﬂf frnﬂcdroaceticamd loaaherelt&l:-ba@ﬂrﬁaﬂmnyl

' éat ment @foupq Wdi;g CeANEAINS bugte tes ( %lélsoia%\dlmqltﬁa g,ﬁ%ﬁiéﬁc with_elevating

. 1 :
i nfec ._-' ons or ifif 1 ) rﬂs ) Z??Wae %ﬁ&l nsat 'fzfcgéé%?ﬁ of various
humant These cqina L& ePds famptr xcaaa@ Ak m. fricy e%hl- Edammals
can bk adm nw stretudidg cHusanb yhelseueemboumas are s mum,e lyal autneﬁ stration but they can be

appli kation depéfmms qjsmbst iniectionper e3h bdi @etabesxwmalb@phqaem é@en@m umdmeth@malle of

adni nf st rat i on%sP3Es PPgM gan. be used at a d é% el wegn &&mg to
my infadult hung lﬁér é‘:ﬁgjl 6 rptl-?ﬁaﬁ%f s pharma- -
varl O%_IS pharsﬁ’ﬁ'ce al ;ﬁﬁiél'ra'tlﬁ sueh QQQ&b’l’Jté Qﬂé‘suﬁbl wGSr bakkigt s$rup(‘aﬂ@$ ﬂé WhICh are well.
powdef 8 granul énovayinuie &ndthen erebarktinnwiiichle Jordnjgutibh or dgreenvah applicattibe caar diso beXphepared
. prepafat.i ons smtﬂeﬂoleehwpel:n 'aamhaﬁﬂ Et);léxa@m@har gwﬂeaét:tr:wam can Qe)mea;ﬁd ?z 2
e liKe.
prepafed by t hénef@ﬁw ‘ﬁl lg e eb e;l)sﬂa F w a) s? E%?a&g%cg a:Pna?ﬂn(ljstratlon is
prepafat i 0NS;,.C YRschfed™ eﬁ%@ sing sul _
- di luehts, bindings, disint egrators coatl ng agents and the Ii ke An exarrpl e

of th’_ preparatlon cont ai ning the conpound (la) 'suitable for oral
admi niistration P%s“l&?) descri bed bel ow: Capsul es 45 :

Conpo ;nd (1 a) Compound“;,OO ng Corn St al’%b()mg

23.0 K CMC Cal ci um .. 22.5ng 5

‘Hydro {_jyp.r opyl met hyl Cel | ul oseCorn Starch 3.0 ng Magnesi um&@amgat e : o
1.5 my 55 Tot al 150.0 n%h,&e(%ﬁone .capsul e 60 65 0047 005 C ai ns for :
t he ;ntract ng States: BE CH Y NL SE 1. Benzoxaz%%‘nfémﬂerl vatlves of

_t he g éner al For mul a | 5 [e”] HL&nylaroilsﬁmethyl Cellulose . 3.0 mg

Magneslum Stearate- T - 1.6 mg

© .58 : . —— o
- Total 150.0 mg per one capsule

- 80
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_wherein X.is a halogen atom R is a hydrogen atom or an al kyl group .havin
from 1 to 6 carbon atons and Z represents nonoethyl am no, nononet Aym
di et hyl ami no, di net hyl ani no, hydrazyl, nethyl hydrazyl, azetidinyl/
pyrrolidinyl, piperidinyl, nnrpholinyl, pyrazoridinyl, pi perazinylf
honopi perazinyl, in which the al.kyl radicals and heterocycles nm '
- further. substituted by one or nor@47®9g®ti tuents selected fromthe group:
' COFSi St ng of, a hydro Y. having from1l to 6 carbon
\a—t’m;(ﬁ’s 'é‘an?fth ‘%W%th%%x%%ﬁ @&@Eﬁsw ng from1l to 6 carbon
atoms, and f gRANEzR! dek| AN A8 enefal Writkleyi! @M no group having from1 to 6
car bon atons in each alkyl noi-ety and the pharmaceutically acceptable salts
“theredf. 2. A benzoxazine derivative which'is 9 - fluoro - 3 - nmethyl - 7 -
oxo - 10 - (4 - 25 t hi anmor phol i nyl) di hydro - 7H - pyrido[1,2,3 .- '
de] [ 1, 4] benzoxazine - 6 - carbox¥di cogl corrpound according to claim:
1, Wnerel n Ris met hyI and Z is 4- pi per azi nyl 4. A conmpoung
_a'ccorieli ng to claim1, wherein Rr# e and Z i s 4-hydroxy- 1-pi perazi nyl .
5. A conpound according . to claintil, Y gin Ris methyl and Z is .
- 3-hydroxy-1--pyrrolidinyl. 6. A o.-. according to claiml1, wherein Ris
met hyl and Z i-s honopi perazinyl. 30 =~ .. 7. Process for preparing t he
.conpaosnds of claiml to 6 charracterized in that a 9,1 Odihal o-7- oxo- °

2, 3- di hydewiv X jsyei 'ckb({gsn zat@nd@ Is[ i M/ bemcmzmnearﬁaltdr WQNB/W?Y)"QG’{?C}’ drtwoits
g yammo '

3-al kyl P 5 Wvg;‘f K Ef‘ Eﬁg;p ﬁﬂ i '
substi t ] %ih. %ﬁ‘&%ﬁ m‘a‘é el z‘-&@é Fﬂ!@ﬂ,m‘oﬁn m?7,
char agt @&Hsﬁ@ th Qelé frJnhﬁhe cb@.nﬂ;t:h& of@ﬁyfdhﬁ gfé , aftlalki} gréUBIMBVIRY 6 1Q

f r onf er kdrb&batoms, anSamikthgroum @dydrotalkyicpegpdtaving @-ﬂmmomm d:ashdngtamhs m:a-smonme
conpoundikygminb andrg dalkylamino arbup aying drom heo Goarbem atomadn sichtalkyt mdiety andithe

pr ocess PRYTRAgAUEGHY & Pm"ﬁgﬁa ?\f%?ﬁﬁgh derg vaﬁ Lves of the general forpu _~40
[e”]25591|¥m5ﬁdhﬁ'yl b3 adi 153 -Sd 1 ¥dh i e At OIS ox@aﬁl ﬁyl
group havi ng A eshBolind 8cce dih%rtbcbﬂn méthyI SR8 S AL HethIO8S na:m no,
nmonomnet hyl adrimegmpbuad hedoadinigno , claiin mawa demnﬁ isomethylcind Z)ib 4-hyditoky/ ! {pipeiraziny) |

azeti di nyl, 5 fareoMed ﬁ?"’d' g:ruﬂn hefe]'m'l‘ ﬁh‘ﬁ?%: yﬁ"dzp ﬁdﬂé@?‘\diﬁ °"d"“/'
orpergr i SR S e B e el
het er ocyzCé-&ﬁydvaavHJa El 9 sg aw .o N Alrsacted
sel ect edvniaraararmhec@feemadia@nsmtsuagmm‘ma e mwatgfemum 3afc & godecgr oup 1
| ‘havi ng frorﬁ frqcessecm«ﬂlbmw ol (Ts chagagtegipadrin thyt wapeacmnhychrmdmt iyl tempavatpre N
havi n H%]P G 8 189 | %on atomsd and a noal amn Fn'd a 60 dial kylam no
BN A S MR I R Begehl She o
- phar mac @dishs #rl the TorBRitAb Statealatrs t hereof , characteri zed in that a -

9, 10-di hal o- 7- oxo- 2, 3-di hydro- 7H pyrido[ 1, 2, 3-de] =

' [1, 4] benzoxaA precegs Mrmwg b,enmdn@#erwvtyesohthkﬂe"ﬂérfpfma!!‘q 've i's reacted .

wi th-4n am ne corresponding to the substituent Z at a tenperature from

[err] 2. Process according to cIa|m1 ‘characterized in that the reaction

is carried out at a tenperature 65 of fromf[err] 0047005 3. Process - =k
according to claiml1 or 2 for preparl ng@a benzoxazi ne derivative which is.
O-flu®¥ro-3- nmethyl-7-oxo- 1 0-(dgt 19gC0ON| ) - 2, 3-di hydro- 7H pyrido( 1 -

,2,3-de] [1,4]benzoxazine-6-carb
1 or 2 for preparl ng a benzoxazi
wherein Ris methyl and Z is 4-5re pi‘perazinyl. 5. Process according
tocl&®m1 or 2 for preparlng a be ne derivative of the general
formula 1, \/\herel n Ris nethyl and Z is 4Rhydroxy 1- pi-perazinyl. 6. Process
according to claim1 or 2 for preparing a benzoxazine derivative of the
gener al whereiiXas &, halsgen elo, R ik S HyBioBd a®ACorZan! a‘iky?gnl%whﬂ)% oA’ 6% EdlbdyY ! -

10 s5 a?qmﬂruo?e@sremdme lamnnol @bmonietiffiamind, GlethplaMindl dimgthaMRB 24z Ne -}
deri vat |W“ 7 a:%? g’"’ pefidig V'mmOMVhﬂer‘EimvﬂBﬂWmaaﬂ hémogiperazinyl, '
hom)pl p%gég Sd' gfggh\?dm gﬁoge (ngi ur?fbavmg rom ﬁg‘g(ga_fggﬁt:tﬁ;q T_ N

" an amino group, a hydroxyalkyi group having from 1 to 6 carbon atoms, and a monoalkylamino and a
60 dialkylamino group having from 1 to 6 carbon atoms in each alkyl moiety and the pharmaceutically
-acceptable. salts thereof, characterized in that a 9,10-dihalo-7-ox0-2 3-d|hvdro-7l-l-pyndo[1 :2,3-de}
[1.4]benzoxazine-6-carboxylic acid or its 3-alkyl derivative is reacted with an amine correspondmg to
. the substltuent Z at a temperature from 30°C to 200°C.
2. Process according to claim 1 charactenzed in that the reaction is.carried out at a temperature o

65 of from 70°C to 150°C
2 ||IIIIII T R
. . E * c L M S *

id. 4. Process according (ho claim
ive of the general formuia 5 1, -




1 Benzoxa2| n erlvate der al | gem&u nen Fornel | O [err] 20 R 25
Wor i n % ein Hal ogenat om bedeutet, R-ein \sserstoffatom oder eine
Al kyl.gtuppe nit 1 bis 6 Kohl enst of f at omen bedeutet und Z fur einen
Nbnoet tnyl am no-, I\/bnorret hyl am no-, Diethyl am no- D met hyl am no-, Hydr
Met hylfhydr azyl -, Azet i dinyl -, Pyrrol i di ny004P'On$i di nyl -, Morphol i nyI
Pyra- 8C zol i di nyl P C saézccn ing t cqa er reparin rl;zgéatz etel%we u::% lsg-ﬂeor -3~
Al kyl rfeste und g @fr‘% Vol ‘%%ﬂgw?%% S R el ed ot £ 0 carvonyic
\vieter) substltwae;a seln nnen, | ese Substituenten. ausge- wgh
sind dus der G uppes lﬂes:eshemhumm cmimelorz-lgcdp@pgr ma;bpaoxa;inaeenvﬂuqewfgn.emptwl formuia -
‘mit 1-§6 Kohl eh- 'sﬂ@fﬁifaﬁmthvb?ﬂﬁ'e? is/ E@% 'M'ner dro
T

y
mt 1] 6 Kohl engﬁer “(ﬁﬁ?@f m FenaiE e "R‘y‘i"éﬂ‘rgﬁég'?%iﬂffém“‘a
mt 1-}6 Kohl enst'o b&nngl&%@nz@kﬁm@ﬁerﬂr@@e@@@‘éﬁﬁé&l?brmula
vertrdglichen Sal ancerdaacmmeﬂwl Bennz&xaav Fikpyarblidinya : :
9- Fl ugr - 3- netday| - 7- b Reocess@egotdindioziaom ploo? fonpteparing3 bdnﬂqya;medmtl\pyxf theé@pnetal formula
L 2,3-del [ 1. 41thememsing ih methybansloh shamopiperazingr bi ndung nach' Anspruch 1,

vvorln Rfur ein %EEE EBeHE |pera2|nylrest _

st ehen. - ?gt er %ﬁ%"%@%‘%&?ﬁtﬂ P woirﬂlrr ﬂqhﬂi ei nen Met hyI rest
‘und Z for e| ngn 4- WCBeﬁmaﬁndewa;heder aagumyieﬁﬂseﬁnemehen 5.. Ver bi ndung nach
Anspruch 1, worin R fuir €inen Methylrest und Z fur einen 3- Hydr oxy- 1-

pyrrolli di nyl rest stehen. 6. Verbindung nach Anspouch 1, woriri R fOr einen
. Methylfest und Z for einen Honopi perazi nyl - 45 r#st soeihen 7. Verfahren

zur Herstellugg der Verbi ndungen nach Ansp '1 Qs 6, dadurch "
- gekenngei c’hnet, daB man 9,1 0-Di hal o- 7- oxg di pydro-7-H pyrido[1 (1)
, 2,3-de2ll ; 4l benzoxazi n-6-carbonsi ure ofler f{ler e‘H 3-Al kyl-derivat mt elnem .
Am n, Hdas dem Substituenten Z entspricht, beP.g r Tenperatur von 30C bis
200C upset-zt . ,. 50 S. Verfahren nach Anspruch 7R dadur ch-gekennzei chnet,
dag maep die Umsetzung bei einer Terrperatur von 70C bis 1 50C durchfuhrt. 9. _
Phar mafeut i scheswbfirt Xebin Heidghedtére nsbdedta BSéiR 'Wasebraoffatem hideel ¢ing Alledigruppe mit 1 bis &
Anspr CEhe 1-6. M@A@ﬁm@wbmuw jund defiir &feent Manpegtylamino-, ManoFisthylamiror.fRi¢thdamino-
zur Hefstell un |'1135\?;\"2’!5’5( g)@‘d"‘\?ﬁ‘v‘éw" %Pl’%ﬁm'ﬁﬁ fidi Pigeridjnyl-, Morpholinyl-, Pyra-

:L j~ iperazinyl-'oder Homopiperaziny rest ste

wobei ge yireste und die Heterocyclen durch

! emen oder mehrere Substituenten weiter substituiert sein kénned, ob i diese mg.l n ausge-
COCH 68 " wihit sind aus der Gruppe bestehend aus einer Hydroxygruppe, e Igrupp@ Kohlen-
worim gX ei n Hal agitnahainened aninegrupde, eﬁbﬂHWﬂQﬁkwdrm? ahlon%eﬁdﬂbhle"lsfwhtomen und einer

- Al.Lkyl gguppe mit Moma&vbmmhw&l@vl&f'#mmeWedétrtﬁéiohlsnﬁofbttmﬂn ipjiedenAlkyleinheit, und die

Monoet fyl ani nd?, P i N} 1 A i
Hydraz§i -, Met hy & J?M : Q(-;:‘1):1£{:£¥Iazln ern fdx Sﬁarﬁ;%f:;g? p? nl'oetrérl Qgﬂxotlgél ?haamor?ﬁﬁhnyl) 2,3-dihydro-7H-
Mor pholfi nyl =, PyT'a- 3~ Verbjab Chdt)i| Anspiu aena%nyh-fuuaﬁemmlraemaa zrmi BiRGH 4-Methyl-1-
st eht, vvobe| d| epuﬂérhz;ﬂvh&ts@hemd di e ‘Heterocycl en durch 6 einen oder

mehrer 4 Subst |4Puent énV%E'M‘é\g ngeiAnsprugh drworis & fir diren Mathviress bed Z fiiy eigen 4- HV"TOXV‘1'P'99"'

Subst:i uenten au¥g F r.Q S, € .
Hydr oxJigr uppe, ebﬁr%l’ud A ur%dg%g aAjnégrg% \Kyvﬁ'f) g ré)r e%r%e% F Cl)lf‘r%nun% i{' & emen 3- Hydroxy 1
Am nogruppe, ei ner remyaigk;abtgAmﬂEhm tvoriwisfd(ehbvemtrmﬁe‘sanmmr und-. learmmiperazmyu-
Monoal yI am no# GHUStEHSaJ kyl am na rup pe mt 1-6. Kohl enstoffatonen in jeder

t g ennzeichnet,
A tyl eif nhe:,]t tun %manjﬂ%r% S -ox&g :gg \fyq?;?k)\%yngg %'PZE%‘1 Qienzokazm- -carboh*lsaure oder
gekennj iel chne A uenten Z entsprlcht bei einer Temperatur von
di hydr @- 7- H pyri do{db.&z ede]u{n&etﬁ] benzoxazl n- 6- car bonsaure oder deren
3-A kyhdem vatsomi t . 1Verfahren nach Anspruch 7, dadurch gekennzeichnet, da@ man die Umsetzung ben emer
o : Temperatur van 70°C bis 150°C_durchfiihrt.

3 9. Pharmazeutlsches Mittel, enthaltend mindestens eme Verbindung der Anspruche 1——6

Patenmnspruche fir den Vertragsstaat AT
-
S Verfahren zur Herstellung von' Benzoxazmderlvaten der allgememen Formel 1 -

| 60 o
' U
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Am'h das dem Substituenten Z entspricht,, bei ei ner Terrperatur@wc bi s

'

ZOOC unset zt 2. Verfahren hach Anspruch 1 dadur ch gekennzei ch

di e Urset zung bei einer Tem peéaygiﬂgon 70C bis 1 500C durchf

.Verfahren nach Anspruch 1 ode Her stel |l ung ei nes

Be nzwotnz X nke Halogérmgom baddutet,nR Sif-Mimaserstdffatond -odert bid Allylgruppd mit 1 bis 6

0- («qhmamm begptitpt and3Z dtprmmrndwmqs yipinihof, Nongmsmuerhm{ Piethylamino-,

41@ ez, AEaDhoMe T fe ﬁ.ﬁ;’fze'“’"hi’hsﬁ;,‘:e e "% eEJIz zur
R e e RS o

el ne\nam@. uEQﬁ Gma Zesfeﬁéncsaaaameﬂu e.pérpnmryagzupay n{'tEBI-G%ﬁ en 5.
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