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8518/ 78 (22) Filed 3 March 1978 (31) Convention Application Nos. 52/025
654 and 52/ 025 655 (19) (32) Filed 8 March 1977 (31) Convention

Application No. 52/153 898 (32) Filed 20 Dec. 1977 in (33) Japan (JP) (44)
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is to be perfo;.qre ) Ypad@pP part|cul arly 5 descri bed in and by |
statenent : - The pr(as e&hplete\spmﬂcerbnr@bm.&ss sspt noyel

phar macol afi caI activities.3neee part i cuI arl y, the present inventyexpos
provi des nevel 1-&2xkalet HowwespBncar boxylic acid and its 10  derivatives
of the forful a (1): C2C 155X 1673 1674 200 213 214 220 226 22Y 247 253 255 10 O

[err] wherein [err] is __hydr%}%’te??x"’aﬁ'@Ym n"gl 32?0“@3@%%(?123371 ydroxyl , al koxy
or amino, which may be unsud®t3i 33234365 3enis: |3§§|§@63¥5’y 88r1’é°al kyl: mis 0, 1
or 2; and [err] is. alky, a 760 carboxyl

but adi enyl ene (- CH7 51"6'%3“8 AKIRA N _ g@gﬁﬁd .X% a benzene ri ng -

w th any adjacent €h may be
unsubstituted or substltuté(d QSHI edAét one alkyl, and their

physi ol ogi cally acceptabl e sald, gg%{gg; P coI og| cal
activities such as antiall erg:(%: }'Jm ror}%@fé@\g LGN '
The desired conpounds Qﬂgforwenmmmmwmmmmﬂf .anl e 20

conpounds of formul cnpws jas TAKEDAWCHEMICALEINDUSERIESALDDCM badyK ¥brpoRiteny!

al koxycar bonyl , hydrassapised E{% Eylamoggnan@ Zwafpainnﬁg@xz phomenHigbi-ku, Osakd, or

> vention, for w e pray that a patent may be
substituted by pne %ﬁ dd’t by whi nts to be performed to be I[{artlculyara'

1,597, 024 described in and by the following stateme meani efi ned
above; and|[err] is él'hopresslnklo uenty to lmveldauzmemeeBeqarbMaylmlaclﬁagﬂ e

unsubstitujed or su “’ a‘é‘—tex J-acti
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wherein R, is hydrogen, alkyl, phenyl carboxyl hydroxyl alkoxy or amino,
which may be. unsubstituted or substituted by one‘alkyl; mis 0, I or 2; and R, is.
alkyl, alkoxy, halogen, nitro, hydroxy; carboxyl, butadlenylene (—CH =

15 'CH—CH = CH—) -which forms a benzene ring with any adjacent carbon 15
_atlzlc:nlls, or amino, .wh1ch may be unsubstltuted or substituted by at least one’
a

: and thelr physiologicall acceptable salts, whlch have excellent pharmacologlcal

' . activities such as antiallergic and bronchodilating activities. '
3 20 The desired compounds of formula (I) may be produced by hydrolysmg the 20
¥ compounds of formu a (II)

L (Ry) :
- an.

wherein R' is hydrogen alkyl phenyl alkoxycarbonyl hydroxyl alkoxy or
amino, whlch may be unsubstntuted or substltuted by one alkyl; m and R, have



5 Serial No. 1,597, 025.
5 The substituents designated in each of the above-nentioned formnul ae may

be su ' tion osition or optional_positions of the 6-, 7-,
8- or 9- positions of the azaxanthone ring. In the formula (1), the aIkyI
roup represented by .[err] and [err] may be any of 10 . stralght chai n,
nched or cyclic alkyl groups having 1 to 6 carbon atons. Typical 10
anpl es- of the al kyl group may be nethyl, ethyl, propyl, isopropyl, butyl,
sobutyl, sec. butyl, tert.-but pentyl, cyclopentyl hexyl and, -

cycRohexvl . Among them for poX yquc purposes, |ower al kyls RayfT ng-1to 3
car bon at ortbe aange pnesﬁw asedhﬁna&mboab kamxl R,% Gyghol emmaeam:gtjonby [err‘]-«and R2
su

may, for e !“Emd‘bé’htcha!ﬂ titpted T substitefediby: rl?emn? in the alkyl
nmoi et i esy, e‘ﬁ ':chwt'j q 8%% (H &gﬁ“t% ropoxy or -but oxy.
Thesrmnosea;h % 5‘l’tute -am no group repre nt ed rr] may be that
havi ng td'hSSldanﬂucms desigmated in eacheféuleIQWVemnMneé@,rmslmm)als met hyl am no,.

et hyl am SHBS‘“ g}%(ﬂaﬂﬂtﬁ‘ al; Rosition, o eRsipratraopitions T dhenérk dydnor &pr esent ed by R2

Sl’tl axan € rifl
- may be a (I), th @'ﬂl’%ﬁp rdpRAHR&E 'R, dnld &'nﬂ@ ‘be-any of
: 20 10he . adtdagght-cmuinstbraﬁdhécedcamcmmy o)np havinp i eseai afb)hs[%i’c]ll i nclipdes nono- or
di - al kwxa}g fﬂteﬁlﬁ;gfmm PPYllan'e!b iiiol?uyl,t hat havinmg 1 to 3

Lo °'"J§ i mﬁa's

car bon ar%lses i sopr opyl ami no,

di met hyI ammea1k Em\s ple, thathavmgl n the foriula
(113, t He 4adakbp u theeqﬂtybmentmdsublyaa[ e:grn}xethuy ttbomngromdxy,st raight - * 25

chai n, R é‘(:lm' I |tc \élbn 1t 9 ar bon at ons. Typ| cal

exarpl es, o TRl it st iR &;sz PABRETE i sopr opy1 , but 1

[ SObut ylproﬁﬁﬁmn Esyi rpp)tlaﬁiilho . lhylbgenp@iésyﬂlted BWR] Mt mlaexyl or

cy ohex‘y?mm%\ nyyr ractlcal ur oses | ower al kyls haeing 1 to 3

carbon af ﬂ&b%%ﬁiﬁgﬁ%w s‘;pﬁgfsl?eﬁ %@@"@Lﬁr spr esent ed lby [err]

nmay, forat vdtﬁ!,ga n n the alky
noi etles:hme;hudhma& dinthyhamiyg oredibro o oxg |so I opoxy but oxy. The
i3

b e ?me‘;& AT e

%%5 %‘iﬁ bﬁ‘@ff
pzé@-[by yamartmm@r perﬁy‘lpéyelay rgr oups [err], and

rr ' arpeactlcaswumem. in R4 is a
s ghtcagﬁagfi R Y "é. pox?“E LAty | B,
n- propylor ba exy i tut e xam de group
repr esent ed‘hb ne-lark 1 subsﬂtud:esmnmrgmupmepxdsenaﬂ | R's mtasthetthated car bonaim de

b°PrB'i°@P q“'sa‘ t‘?‘i&\'} °46hy1amm‘é>ar bon _at ong.
cal f(f,'jﬁﬁg R a ,a, §xani d¥, 40

N N- di mab )dartmﬁl’ yzpnsp@zr ;ehe et hyI car boxami de and

N-propyl .. b tuteﬁhel'b g repfes fh%sﬂfy mqnoalrcordl ng to this
i nyg nt| oo of g&‘mi) ‘ggg g the formula (11)
above su ,msgasm -eth ea} ;hah @ under acidic or

al kal i nel\T-pwn!ilcmboxmldet he h droI ysi s 45 under aci d condl t | ons bei ng

preferred. e tq) this ipye e.g. hydrochl oric
aciag, s%&“z‘f&ﬁﬁghﬁ‘é ‘gl;eg il dégf&? ﬁ‘?dh%% E R or ajs organic

acid suainda&mdeogdmdnewh m&ecetrhﬁs g tiidpu Fpokd)h Enimeedl clwﬁucﬂCetIC acid may be
enpl oye(#S.f—@e fj’;ﬁca‘tﬂns hl@&@?l{imrdl mmm origgaiduertagd i n the presence

o acid al rthgr%& idnfétl ,&%ﬁﬁfmh‘ﬁl % écgc‘glb »?Lb@ mneral acid.

of vvater° edG
he resoctlor are
f
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Whisbe thﬁdii Mﬂ{tlﬁr&u & org @éid CWEE
not par ttimeiand othgr eonditipmsaolf thetrevstmem;tmt(pnrtmdaxgeum aJthtyreaarom ed out atffrom 50

to [err]s $e61"'a'é}’ terripd oyt iomySOrte 41" 6 A aﬁmﬁvafydf‘gf'%% hoyrig 2conpound of the

gener al PVl gmiduna wha{eegeﬂerh%fdmu ) GRERRX/ is TEboRf may be  CONverted to a
COISpoUNGofRaEdion cbﬁpdsu]nd iwherdiy B, Gedro bbl Rautingife fdterfcompRindconpond 55 at a
t enper atayr e Sﬂlmpgm rhighem nth methsemﬂp?wmm¢ ecadndvecitoe to
decarboxylation, and m t le .presence Or t e absenc a solvent.
The compound of the general formula (I) can‘ be -converted to’ the
corresponding organic amine salts, alkali metal salts or ammonium salts by reacting
60 the compound (I) in the per se conventional manner with an organic amine (e.g. 60
ethanolamine, diethanolamine, dl-methylephedrine, 1-(3,5-dihydroxyphenyl)-L- -
isopropylaminoethanol, isoproterenol, dextromethorphan, hetrazan (diethyl- -
carbamazine), diethylamine or triethylamine), an alkali metal hydroxide (e.g.
: sodium hydroxide or potassium hydroxide) or ammonia, for example, by mlxmg -
65 them together and heating in a suitable solvent. 65



decar boxyl ation, and in the presence or the absence of a solvent. The
compound of the general fornula (I) can be converted to the corresponding
organic amne salts, alkali netal salts or ammoniumsalts by reacting 60
the conpound (I) in the per se conventsy nanner wWith an organi c am ne
(e.g. 60 ethanol am ne, - di et hanol am ne, t'hyl ephedri ne,
1-(3, 5- dihydroxyphehyl) L- isopropyl am noet hanol, isoproterenol,
dextromet hor phan, hetrazan (diethyl - carban32|ne) di et hyl ami ne or
triethylanmine) an al kali metal hydroxi de (e.g. sodi um hydroxide or
pota55|uqygyg%oﬁlde) or ammoni a, for exanpl897.84 ni xi ng 65 thenltoqethér-
and heatin a sul t alhe rs@lig rQ:E)mpounds (D) or salts have antiallergic propeﬁﬁs and
1, 597, 024 partlcular organic amine salts Just mef:ho hlwe tgdulagy QRIENENT 1A 6— (1 )
or salts have anti alal“elig 4@“ “g{)wﬁ tbP _ flndrcumt diugs forrithee

aft

salts just rrentgone ) the g l? ﬁtflglﬁty,
t hus bei ng of val ue oaganwm s:lniefso nwata thfddélﬁn ﬂ{ue afxdi&@
al l ergic asthnma, al Iseﬂb thudbmgaﬁtuntable;for ktee\prépavation aﬁdtch)ﬂdssege fomls asllnjecmbli

di seases in manmal s ¥ henac l\ﬁ %’lsn Furt €, er tal
salts and -5 ongani Gra@htda ot éliéﬁ dl@a&é éﬁﬁ'ﬁeﬂ 10
aqueous sof uti ons aroeallstaabllrﬁsterédﬂmthbewagdc%u lletvabifab&aroné Swrrﬁgdl{yaﬁ IsGh 0 _
such dosage forns aglopag teblstel agpsulsmpowdets opolutions, erddministered byther a

conpound of the genéf"éfF: b gng inhalatiop npe 10
prevention®or te t rﬁﬁeﬂggngﬂ t ‘%‘\ hxﬁ&&i%?@tl Lan e pro uc%gd%he lhoarhr?

can be 10 orally administered at- the usual dose IeveI of about one to 50(55.
ng/ day in such dosage fornms as tabl et's, sy| e, _powmders or solutions, or
admi ni stered by other routes in suck})ge Ay pr msylas i njectable sgl utions,

I nhal ati ons or ointnménts. The starting corpQuigs the formul a (”I? can be-
produced by the foll ow ng 15 procedure. Thu, 't F8Oconpound of the
formula (111): - 15 [err] 9(wherein mand R2 have the
sanme meani ng as defi ned ov’e% ? n abvgtljg)roduced b ctin a conmpound of
the general formula E ‘&E% gye the same
nmeani ng as defined a ovepr f‘ acungacfg‘p eor ar na ‘1@ )oy t he
process described in U S Patent No. 3, 896, 'th water in the presence
of a base. As the base there nmay betzrm ! organi c am ne@fuch as
prinmary anines (e.g. ethylanmne, n- propyl ang Wyl am ne, benZyf am ne
or anili ne) 'secondary amines (e.g. dinethyl hyl am ne, '

di propyl ani ne, dibutylan ne, pi per| di ne or pyrrolq di ne) ‘tertiary amnes

(e.qg. 25 t et hyl ‘het oc clic bases azole, . 20
2- et hyl i of dazdle or lrrgl”g‘ll éliié ?fﬂ%mbd °“<f%sesqﬁwa
anmoni a, anmoni um acmtat.@:heépmm R tase tﬁadlnla a&eﬁtﬁﬁl&i e $6Fp4Ate

car bonat e or sodi um dmigarshenast primdry Ihmea(nmrcthytacimrsue dwlammesn-hutylamme, :

particularly cpjiti caﬂe“’dl‘ﬁl;mm F J‘bﬁf}ge SPPQUAry. Amines | (68 @;Y‘amme ﬁ'Bl!lV\‘le"& a

ipropy amine, p’lpendme or pyrrolidine

: tertiary -
| arge excess. tnethylamme), heterocychc ases (e.g. lmldazole, Z-methyllml le ﬁé
reaction is gener al |nyorpimiitk)Cdnddndrganit s‘dﬁihtas\aﬁueﬁ dnfindiiiaS Ginib: ﬂuMAat:dllatWat er.

As exanpl es of the “lFE’hlEﬂ‘t atey PR ulljeicﬁﬁtﬁ sodinmarhpy dig
di met hyl - sul phgxi d oﬁﬁg ﬂfmﬂ g‘ﬂﬂ'dfamf’“ gy eriticpl ans Pw‘? ‘!35?1?&“ ieds

(e.g. formc acid, acetméreaé lﬁg’en&ﬁmoﬁﬂ\ic&da&h ﬁvem&;@ﬁl’s&bk@hﬂﬁ water.
t et rahydr of uran or d’lsccxamﬂés ofmhsdlentthere maSBe mentt0h81 dne ﬂfomnmlée, dlmemyl-and

ot her conditions of St‘ 0% gl m i sff nsorPdE(;tfP £ acl
reaction i gengral lie geadf,[.,,l gﬁe (ﬁ’ﬁﬂe a;, E, X g,‘:’&, r a |
time varying froma chevul muerruatceenkgene&n cm‘aloutﬁatﬁempmm mp ratukseoﬁwcmlra f

may be produced by ra ngof ff@gﬁzﬂ “@T to' ﬁélOP%OJru AL 1) with an, gct | ve
. ay, uced by reacting a compound o .
met hyl ene €onpound, tl?tﬂ'o t;wm hry ound, anacetylene-earboxyhc acid . _
- 40 derivative | m an_organic solvent,’ or a cyanoacetyl halide in- the ‘presence ofa =~ 40
substltuted formamide. -
As’ examples of the- active methylene ‘compound to be employed in the-
" reaction; there ' m ylbe mentioned methyl acetoacetate, ethyl acetoacetate, methyl

o cyanoacetate, . e cyanoacetate, ~ cyanoacetamide, * malononitrile, ethyl - _

45 oxaloacetate, dlethyl malonate, dimethyl malonate, ethyl bénzoylacetate and -~ 45~
methyl. 3-oxo-n-caproate. Normally, for practical purposes, from 1 to 10 molar
equivalents of the active met {lene compound are employed for each molar'
equivalent of the eompound am. -

g "The above reaction is preferably conducted i in the presence of a base which
"~ 50 may be an organic amine. The organic amine may be a primary amine such as »- 50

30



40 derivative in an organic solvent, or a' cyanoacetyl halide in the
presence of a 40 substituted formam de. As exanples of the active

__nethyl ene conpound to be e eaction, there m | oned
nethyl acet oacetate, ethyl acetoacetate, nethyl cyanoacetate, ethyl’
cyanoacet ate, cyanacetam de malononitricle, ethyl 45". oxal oacet at e,

oxo-n-caproate. Normally, for practical purposes, from1 to 10 nol ar.

@qet hyl mal onate, dinethyl malonate, ethyl benzoyl acetate and 45 nethyl
uival ents of the active net _?&? conpound are enpl oyed for each-nol.ar
5? h

eqw‘_‘_uaJ_gnf of —the conpound (1L e_above rpartlnn is_pref Pf‘ably o

conduct egitylamitd; depay BRERCE zmﬁhna, basw@niddry @mingGuch as ylhneme,n or gan"h@wam ne.

The or g?? I;Ppy% mf’(@g)%c% ne myh%mme or 9 gﬂtl atil:neaze such
1

1, 597, 02%imidazole, 2-methylimidazole or morpholine, The roportio {8bhe benzyl ani ne or
anlsl | ne;is gormalyrahis yatalyticuenodntab S amladi e@ﬁ mm:rrmole oki qampmy:ldam nes,

di but yl eﬂﬂ) ridine.or r Q| I d| ne ertiar e such as
1 8 di azgh %Qﬁ‘ggf ;‘iﬁcm gﬂﬁ% ;f ﬁ’lmf‘a °s° a het erocyclic

' SWutin@S akdh oe t6lGen8Dhi a&@: The proporti-on of
thH) or ga'mrrtanihESAlthtﬁlgh the’ ne&tlnmmmpleta irg, rtlmneactmattlaie dohmtbunt t® 5 nol ar.

equi val é’ﬁ‘ﬂ@t preryifuallygptio 'o‘EIEFGefa epifabje Fﬁ‘ﬂ’é eactignaty aaction i's
conduct g Tdte ri@g’ﬁ%ﬂfﬁ‘gﬁ%ﬁ?ﬁg‘; Hﬁ?g P “earﬁg {’?"lvgé’o{n%ent there may be

ment i one aiheQ @bsunddl 6 (RSinveRtibiA BEY ,als6 taaobedined (1 yogelfallowing but anol ; aromatic
hy#r oc arpesedurs,. u"&lhls,as cwe ¢ of the seotralefvemulamm)& rRapte lethla@ 15 or nani de.

A ChougiErtenyegony 'y §@V§E§negf hg&:cﬁ&%::l T v other 10

condi t i Qi&yleh Gickibh ety biogiofite, ethyl propiGlaidQind oﬁi@@lehable to conduct the
reactlorwmreea tp catculr sts-omeudrm}e the Wwaenmedimpen aimdnopaylateur e and near the

#ing ﬁgﬁﬁwe ew h fgthercy
!

the i nv h{dﬁ?&je ﬁﬂrﬁraﬁ}fgmwri M, Procedure.

ic
}
Thus, a CO%@ r ﬂ:@&ﬂﬁﬁ coﬁ@u’ctﬂd ifd tHel Préspnde Sf b dasetvebithwi t h an 15

ac t | ermeaycle bor sé?me agdrie| A@leem Qil qre%:clmrg ¢ ing,;ghm mapy cbe

t TR s e R e 8 et
acetyl e @bﬁuar )éﬁclﬁdé@i@éhﬁiﬂ& Gl aiﬁaylamneret hyl propiolate,
et hyl prdnpopwaatm andlboyanmcé‘hz)olg oegaaic BAkeejsencamglyopmphdyed ime@i d ester is

eng) oyecPr°R°H69n| mp e Bmantt inoldcrsiraauivalents per mele MY e may, be | sol at ed

~or“may B8R ll'{flé spSdihg Sthis 8 cfidh iRdesi¥dbly BRIUCRA i MArfanRRetvend0 The .
acet yl enadixampleofithe ﬁbh&ﬁl deﬁeﬁay\mtmen oﬂﬁ)aldosolum as meuhma:lll y and in

pract i ceethang, a%@m U{’W‘Fﬂﬁ%&ﬁqﬁ'@ 511‘(? a8 be Fﬂee Tents per nol e of
cogpouncﬂm‘f e St ra Ve e aRr ﬁhﬁa'lmﬁg d ingghe presence

néMilly p&&@&ruoﬁueﬂierélﬁetw eatued anguch organi ¢ amine
t her e rray:axbbe B&lmg poxmﬁthe@dwt tloplbyedrfyr a m riegingiterh oastot4i et hyl ani ne,

tri prop VIoHis ne or t A m_mulaéﬁ) ccor Ot%Xﬁ’L n%g}lgﬁsbesuch as pyridine,

quiggol i o:?&fﬂc%iﬁp‘{soﬁ% ﬁ% éa ga,h g l’ya‘fpkd’aﬁeed d seggndary ami nes

such as rPdchify 4 und)()fl‘tli tlemmmqacdyl ﬁﬁayﬁam ne or

di but y| anéseree thesubsrt 'Hler%?w Sproportion f rom a

cotal vt B, i ?ﬁmﬁm& R A A

cogpoun 2 may be an alkyl or aryl-substituted formamide, such as N N-dlmethyl 45 ;

30 Generferdmam lds- d6Ndigthylferiviamide o NJY- ﬂmmpvlﬁlr@wldﬁaﬁi ﬂb’hﬂm ed in an or gam c
S

sol vent . f° n? 1%@: °'§ﬂii "’Eﬁg}i f§#d al cohol s such as
5

et hanolfeeacé‘s?ﬂgmﬁ AR A reaaroarmdylb@ dsaftbons such as

besaene,reduiredidme salvent yi neme ofshudnat htbd)fqmamxdewuhrad estmnoous Wi Ise t hes-

t enper atsolvent thagevil Ph% Fgret With feacmlb TI#E@‘E@‘% lst he reaction are

not " R P;‘&?laéf?ﬁ&% oM (48 cOncucrou o &

t enper aletHye ethe th[ylen plogeahtdd dydoéirbwmare.g.he boiling. poi nt
of 55he shlopderm, dn:p aﬁordlthoqumnc angatrngllcfrpqshqnehestere( 55
ethyl acetate, methyl acetate or butyl acetate), acetoniffile, or dimethylsulfoxi e
The proportion of cyanoace fyl halide used in-the productlon of the compound (IT)
is normally in.the range of from 1 to. 10-molar: ‘equivalents. based on the starting
compound (III).. While the-temperature, the. time and. the other ‘conditions of :
.60 reaction: are not particularly critical, the reaction is. normally carried out at from 60
20°C to 120°C for from 30 ‘minutes to.2 days, The proportion of said substltuted '
formamide is not. partlcularly critical either. It is, however, preferably used in a
proportion of 2 or more molar equlvalents based on_the starting compound (III).
.~ A compound (II) wherein R, is alkoxy may be produced by, for example, :
65 reacting a compound (II) wherem R’ 1s hydroxy w1th dlazomethane or an alkyl N 65,

igf-s Thé& conmpounds of




hours The conpounds of the general formula (I1) according to this invention
can be 40 produced by the follow ng process Thus, the conpound (rn)
may be produc : =¥a 2 a -a
with a cyanoacetyl hallde in the preseﬁce of a substltuted fornanlde The
cyanoacetyl halide enployed in this reaction - may, for exanple, be ' 0
cyanoacetyl chl ori de, cyanoacetyl broni de, cyanpacetyl iodide or o ’
cyanoacetyl fluoride. The substituted formam de. used in this 45

reaction may: besan al kyl or. ar yI substl t utigdy,d2ar mam: .de, such as 5
NN- di et hyr A5—foT IAP[A o) LA R, Sfopyld ‘lﬁl- T b BV iddid Hm[!lde
N- et hyl’- yl - fq sr§1€ob M‘}l Il&';% e ﬁ? Ao %é] sgﬁ lc:arbgnate)

N, N- di phenyl f or mam de Tlitsrr&acﬂ@as:ddsmabl dtkwdcimmhxgzt:mjsoivmttsm cmaioom. of

such a substi tg‘ted f ?ﬁ‘ﬂ%ﬂﬂa’la@ﬁeﬂeqfn@myij %‘gﬁ\ g tjt %ﬂ{vent
al t hough the reacti di§h g& %gﬁ:@f "g’t ;‘g:;s gpayt © s §t)| vent?
m xture of said- substl o{l &reit RY halihoﬁ KyRiAfAD fha %0, ﬁﬁlexe;ﬁplethat
will not interfere vnrttducetdwby ﬂ@afeltqm prb"tadutsotl"hnentt dan e t:qdoblewacrtmg a

preferably one,pf t Roiscppynsnpiichise alin b
bemeene. 1o IR S S L I ¢

di oxane, efhyl ~et herhoors tet figw ymhiﬂy uthhern):th mg,eanm ne or
hydr ocar bons (e. g. asowlamutgﬁl(bp B or

tf )
et oo hype), RS R ORI
butyl acetate),” acetdnssiiifg the,mdabanayrm plifidd dﬁmet mtrﬁﬁ&lr rbﬁlﬂlopg

cyanoacetyl halide udletoform.the productl on of the co ound I's normal 'y

in- the range. of from imtl (@‘zg?ﬂfﬁﬂm yF %qd’é‘g“st éhgg '?‘I g
CO”POU“d (1T1) 9o Wi | iESiGhe b S adh Gl e%?ﬁaat% 8% RoRtbm ﬁﬁmro“s @b

reaction are ffuﬁaWhllnﬁu & Yhours.t 1 cal, the reactlon I's .normal y
carrled out at from 6@ HQGI)MAG@@ l&‘orshwlommey,rﬁ@rrmi e,t

proportion of z;treégtt%m %ﬁmﬁt i o e o o'é“f‘ﬁ“%d‘%?é ol a5

equi val ents - bas ed on t [The gnvention i uothcrpinsumﬂeq and| i)lustrated inpidel fiallofving refedesdeci n

[err] is al koxy may %@“ﬂ?&ﬁ!‘d@éﬂn for exanple 65 - reacting a corrpound-- '
(II) wherein [err] is hydroxy with di ZeNEiLE S 1an al kyl = 65 . 5
1,597,024 A mixture of 2 ml of morpholmg, 3 Elggﬁilméﬂlylﬁdiﬁabmﬂs ah@1dl of

i odi de et hyl BOdi devatqyrwap atqdoqlmj’@ andsm piring, lo‘dlmté mtimi ided odmalt&l-o-r 30
i SObUt yl I Odl de ] n heate Ht?% erature 0!' on (J%:g’en@‘b resu t rec 1&‘5f ] Thl S
reaction is desirablgy.ovaad at tf, ru,aqers ?ﬁ S der m

di chl or onef hane, acetaslree“dthcmatol‘qdn th hbdvebmmim oabmvdal 3mejrstalsrofus
generally 5 3 co ’“HffHal lteer-‘ﬁmaatiﬁaequetdﬁleen [eeltine agtd 23&¢aR5ike 35
boiling point of th U&nt” 5 enployed for fromseveral minutes to a few
hours. A conpound (INu)clem.aﬁgabﬂ'b feSdnadce sp&ctiiN@MIOLEys:n0 ma be, for exanple,
produced by the foll owlaw(w,o);ed‘t(cael 5H,ibus), 8.1 1(114,3id, o2 H BHe T.oB-1I0(AHagt i ng a
conmpound (I1) V\hEI’EIEﬁI enaliLnl slsc h%ﬁo whi ch is obtainable by reacting a
conpound 10 40(11) v%r g’ag Hi° ¥dp@ky with a nmixture of phosphorylg,
trichloride and 10 thmslprE)r68159 rmr&.‘uct\rf o4s de at from [err] to 1200C for ‘a

time varying from several rs to a day h a nmono ne, such
as nethyl am ne, et hyl af? RE° ‘ﬁ"‘ﬁr’%’?ﬁ tﬁr‘r‘?°r‘i“8°"°(§ﬁ£°\|ﬂ8ﬁ“§°°‘?%’8“$ g ROt
conducted in an organic solvent. As exanples of the solvent for. dlssoIV|ng
t he conmpound (I1) wherein [err] is chlorine, 15 = . there may nentioned

chl orof orm or dichl oronet hane, - and the sol vent for_-' 15 di ssol ving the
nonoal kyl am ne is exenplified by nethanol, ethanol, propanol or chloroform
Wil e the tenperature, the tine and the other conditions of the reaction of
a conpound? (11) wherein R 1 is chlorine and nonoal kyl am ne are not . :
particularly 20 critical, the reaction is generally carried out at from
OCtoroomtemmrMUrefor 20-, . S




froma few mnutes to 3 hours. A compound (11) wherein R, is hydroxy may,
for exanple, be produced by reacting a conpound (11) V\/nerel n R1is amno
M th an-alkali-petal nitrite (e g sodiumnitrite or potassilunnltrite) in
an aqueous inorganic or organic acrd (e g. 25 hydrochloric acid or
~gcetic acid). 25 The invention is
lurt her described and illustrated in the follow ng reference exanpl-es and
\e anpl es. Reference Exarrple 1. A mxture of 2 ml of norpholine, 3 m of
d/mgt hyl f ormami de and 10 m  ofy 53904 _water was heated to 60C6and &under

- st . . LIttt A g
benzopyran 3 car bonltrlle S added over a pprl od of 5 m nut es. The m xture
was heat ed zgga,tr,,{}agom%ﬁm)era ure fopogRe hour:: am; ReLGsul tant preci pi tate

- was recovered by filtratiop, rrnsed W t h wat p esslyéat all i zed from acetic
acid and =—p-r—eeeel-u-r—e—-was obtained 1.32 g
crystal s .§Medyl-Bbxo4H-1-ani np24Angaes-dthli4benzo oyzsmse car boxal dehyde nelting
at 252- 25@6‘“1’3’“‘1“‘3‘ 35 (de (g@“ -Lb ERYE?&T nap ?f sonance spect rum

Clerr]: 10.°H8M1HEC s) 9. 67(ka T 8 = 2 & 8Hz),
-7.97-7. 30@%—1‘?% <Ehe[ental f gnal 1Xo~é-ethy1-4 oxo.[ e.r ]246_ 49 o _Cal cd. C 63, 49,
H 3.73; pyrah-3scatbo- 4H-1 sbenzopyran-3= (decomp- 40 Found, C, %3.59;

H, 3. 44; Mtiié. 45 By “pr ocedy I’c&ﬁoy&lldﬁhjdar to theA&bﬁMaa, t.he fol | owi ng
CONPOUNJS—Wer-e—pf-ocueech 1507024 - 6
Starting eampeidicko4H- | 2:Amik¥rGeil@bd: 308—3@03”]/ Recrys / Sol vent
6- Met hy1- 42 DEGPYARA3E- %gl% onyeanhy| - fi{decomp.): ~ 282-284 benzopyr an- 3-
ox0- 4H - 1B T yr an- e 5)d° car bomAt"F‘ﬁ1 i

3-car boxal de 1. AC B hyl H1- '

2~ A no- 44 Eﬁ%ﬁf@i"“‘“‘ T iqpyranéc?négr bo- 4H- 1-
benzopyrarcanBemmle ' (_deCornB)cafbbiaﬂdehﬂe o ‘Chloroform - car boxal dehyde
Acet one o ehtered———— 308-310 1

- benzopyr 4#-Dmethyl4:oxo-  gxlo2A4pide-hdimeylr an-| 259-26Heconp.) carbonitrile

3- car boxal ﬂ%g]ﬁf{' e”““"”' | Agéﬁg;éﬂ" %%"W&th %etlc@(@ 4114-

| NZOopVI. . . 0X0-4H 1 -benz

2-1 Am noz é net hoxy-4-
opyran-  743800¥PdzodirbonNi [t 2iAnino-7-hydroxy-4+ 397-ga0:boxal dehyde
Chl or of or mreoxisrr@r?»rret hyI 4-|ome-4H-1 sbenzopyrafldt No 64esoruhdrret hyl - 259- 263
4H 1- benz 5 ?"é?\‘ °3- 4- obe?EWdihYB%nzopyr AceticReibnp. ) carbonitrjle
3-car boxal "~ CI a dro 0- 4FF 1-
2- A no- 7 4&“1‘ o Pl E\?ﬁ? %2‘;2353 | 0X0- 4H- 1
- benzopyr e&b 1tnie (decorrp ) c:aab snu Formic-acid Car boxal dehyde,
Aceti c H+————-2—Am—nre—6—-n-r—t—r—e—4—exo- 290- 293
benzopyr arﬁlaipropyl-4-oxo-4ﬂ-1-- 4I3|=A5!nmqﬁen2m Hen- 3 206—2068 (deconp.) carbonitrile
car boxyal n'3‘--- F(é’?“f;rﬂ; E‘fy?“'l soplr 5ot #ibxo- 4H 1- 2- Ami no- 6
oni b

-1 sopropyl - 206 208 bdnzopyr an-. . 0X0-4H 1- benzopyr an-
Aceti.c acig: mﬂﬁhmumi e | 2:Amino6-n-butyld: - Carboxgspdehyde .

benzopyran-3+ oxo-4H-1 benzopyran- . Acetic acid

carbonitrile - 3-'c¢_a.rboxaldehyde :

8-Methoxy-dsoxo4H1: | '2:Amino-8-methoxy-4- 235-938 - |

benzopyran-3 < oxo-4H-1 benzopyran- Chloroform

carbonitrile 3-carboxaldehyde - '

3-Cyano-benzolf]- ' 2-Amino-benzo[f]- | 258-260° : ‘ »

chromone ‘| chromone-3+ (decomp. with - .

- { carboxaldehyde : foaming)
Acetic acid :

3
6-Dimethylarr1inc4iqxo- . .2-Am1no-6-d1methy1- 276-—280 '
4H-1 sbenzopyran-3« amino<4toxo-4H-1 - (decomp.)
carbonitrile benzopyran-3< . -| .Chloroform-

: carboxaldehyde ; Methanol
6-tert.-Butyl-4<oxo- - Z'Amino-6-tcrt'.~butyi- 1 240-242:
- 4H4 benzopyran<3- 410x0-4H-1 sbenz opyran- Acetic-acid

carbonitrile ‘ " 3scarboxaldehyde




6 n-Buty 1-4-o0x0-4H1 - 2. Am no- 6- n- but yl - 220- 222 benzopyr an- 3-
oxo0-4H 1- benzopyran- Acetic acid car bon| t rile 3

car boxal< o 8- Met hoxy-4.0xQ . Ari-Ro-8- _ 3
benz opyr: an- 3 0XO0- 4H— 1- benchyran- ChI or of orm car bon| tr| |l e
3- car boxal dehyde 3CQyano-benzo[f]- -2- Am no- benzo[ f] - -
258-260: chronone . chronone- 3- . (deconmp. wt

car boxal dehyde = foam ng) Acetic :acid 6-Di met hyl am no- 4- oxo- @
Am no-6 -dimethyl-- . 276-280 4H1 benzgmzan 3 - am no4 -oxo-4H '

(deconp.) sar bemttrt+te— %ﬁ CNHT~oT oT or it '
car boxal de € A mu&ﬁare hﬁlrﬂjﬂ dé&t -4At)x9)4ﬁ 1-benzopyran-3-carbox-

2Am no- 6-tert. - but ylatdehyde, 40%Fof t a ﬁbeSlle’(ﬂBtﬁnol and 5 m! of piperidine was

4- 0x0- 4H 1- benzopyr asfluxed lm@lgtmtrmg&@rﬂdlouram‘m icoqling,ghe" precmltate Was recovered by '
3- car boxal dehyde f'rytratlon and recrystallized from ethanol. By this procedune e pﬂed 160 g 5

7 Reference Exarrpl e 1 lowﬁtieedle% at;, eéth% f7 eéhyi% methyl-%—azaxanthone-}cd oxyla melting at

2- ami no- 6- et hyl - 4- oxo- 4 1-benzopyr an- 3- car box- al dehyde, 4.0 m of ethyl
acet oacet at e, 50 m Iefrared #H?mefamctslmrmml)cm‘pé?lﬁdlﬁﬁ%(Nw&i iy eftads Markinder

stirring for 2 hour §g,.844 §kenE@0)ekdidndt 18 §.e was recovered by 5°
filtration andjor ecrystgﬁm e&jog M, c ey in. m 75( ?1;&4(11{ Q,g:_edlme), neR3Pay,ai neth

1.60 g 5 yellow needl a81(2H, etJhiyVHZ), 145(3H, t, J —7Hz), 1.33(3H, t, J = THz)

7- et hyl - 2- et hyl - axa 31“ 5' ate nelting at 149-[err] | nfrared
absor pti on” spectru "’i g{@’?‘g °rl§? Niﬁ@@ (Nujol is a Trade Mark) .
Nucl ear magnetic resona‘am 1) G858 LHDS[HEN 4.28.0 _ 9.15(I H, s),

8.09(1H s), 7, 37 7.75 . 4 44( 7Hz) , 97(3H, s

2. 812 2H, -q? J Y 7H), &'ﬁ g‘%“g ‘E°mPJ’““J_|‘?"FE)Pf°d1‘°%"3"(YﬂP°" ““"sf'm“aﬂ%zt}' ?é1°é"mant al®
anal ysis, for [err] Cal cd. C, 69.44; H, 5.50; N, 4.50 Found C, 69.58; H,

5.44; N, 4.28 15 = . The Tollow ng conpounds were progluced by
procedures simlar to tggnaPeM&oundlS p. St agddu&td CcoOnpqu )/ Recry

Pr oduct [err]/ Recrys. solv nt 2- Am no- 4- oxo 4H 1 solverEt hyl
2- met hyl-l - T S—e-atPex

Et hanol al dehyde 2:Amino4oxo4H4 : car oEghb'bA@etoIAm no- 6- nﬂﬂq@j@4
Ethyl 7-methoxy-2-  benzopyispduesteg- ox of 4 pparer ’éﬁ?‘é‘pyran 3| Ethanol _
met hyl - 1- azaxant hone- *“*®hanol _car bo afd ?1& 3 -carboxyl ate

2- Ami no- 6, 8-di net hyl - g e Byl 2. 7, I Bl f‘ﬂmf% 2. 165-166 g5
4- 0x0-4H- 1- benzopyranoxoﬂﬁﬁ.beaz@%%n Ho em&%{yl.l.azaxﬁthorﬁt harno t},’anaar boxal dehyde

car boxyl at e 2- Am no- GGQdemdb 0XO- Eﬁ-lqgtboxﬂac;hl or o- 2- _ 175-176
4H | - benzopyr an- 3 e et 1éy| =% ;{olLd aEL trome= tlgﬁh yt ai,ct a6t6c
mino-, y L2 1 56 .
car _bOX8.| dehyde _ gzx got%- enzg%ﬁm)(—' ate 1-%lzaxantlﬁonel-gF tro- Eﬁ%—éol ) Et hyl
7-nitro-2-methyl - 23 £ar dehyde carboxylate _
2:Amino6-chloro44oxo- . | Ethyl 7-chloro2+ 175-176.
4H4 <benzopyran-3= methyl-1 -azaxanthone- Ethyl acetate
carboxaldehyde - 3-carboxylate : : }
2-Amino-6-nitro-4+oxo- Ethyl 7-nitro2-methyl- - 212213
4H-1 -benzopyran-3- l:azaxanthone-3+ Dimethyl-
carboxaldehyde- o carboxylate . formamide
. Reference Example 3

A mixture of 2.17 gof 2-am1no-6-ethyl-4—oxo-4H-l benzopyran-3-carboxalde-
. hyde, 4.0 ml of ethyl cyanoacetate, 50 ml of ethanol and 5.0 ml of piperidine was
20 refluxed for 30 minutes and, after cooling, the crystalline precipitate was recovered 20
¢ by filtration and washed with chloroform. By the above procedure was Obtained
2.07 g of colorless needles of ethyl 2-ammo-7-ethy1- -azaxanthone-3-carboxylate
melting at 279—280°C

Elemental analys1s, for C,;H,(N,0, . o _ T o
25 : ‘Caled.- C, 65.37; H, 5.16;.N, 897 - : B 25
Found . C, 65. 24 H, 508 N, 8.86 Co i ' S '

The followmg ¢ompounds were produced by procedures s1mllar to the above



4H 1 - benzopyr an- 3- | . -azaxant hone-3 - D net hyl -
car boxal dehyde. car boxyl ate formam de Reference
— Exanmple-3- A mxture of 2,17 g of
2- am no- 6- et hyl - 4- oxo- 4H 1- benzopyr an- 3- car boxal de- hyde, 4.0 ml of ethyl
cyanoacetate, 50 m of ethanol and 5.0 il of piperidine was 20 -
e' | uxed for 30 m nutes and, after cooling, the crystalline precipitate was
%;

overed 20 by filtration and washed w th .chlorof orm By th‘e above
2- Ao By - a7 axXant Mone- 3= Cal DOXYIate, et —art 579"2'80 ,,EI' enent al

ogedure was obtained 2.07 g|g§702q>| orl ess needl es of et hyl -

anal ysis, for [err] 25 - Cal.cd. -C, 65 34p. B 5.16; N 8. 93
25 Found C, StﬁﬂﬁneéqmpbﬁnAS 08; N, 8P8:ﬁuc'[he foI I O(M:)’] Réapounds were produced
by procedures:simlar to t*e above. - '8 , /" solvent
1,597, 024 ' S—Sl-a'r'h-ng—corrpound
Pr oduct 2-Amino4-oxo4tE) Rex?@yus@welnt 2- Am Jl4248x0- 4H - 1- Et hyl
2- ami no-.1- be“::fg’fa:f‘ 241-242 Y 3n-3 - Chl°‘°{°"“‘ azaxant hone- 3-
Chl or of or s CAF Sl dehvdel i car boxyl ate. ethanol 2
Ani No- 6- Me1.RR%Ys ethoxy4+EL |E&y162mnﬁﬁb-7z- 235-2&%5 286. .
0X04H 1. ' bewzHAyepivpdan3- [rehdthoky hzaaak@sd hdnehlorofofal OF of or m
car boxal de?Py‘t!’éaldehyde - 3|-teatboxipleate | ethanol et hanol |
2Am no- 6'8 Ft Iyt 2Z-am o= 7, 9- 299=300: oxo0-4H1 -
- benzopyr af] ‘“ﬁ’l_t;ig‘z?'mn@'l 1 d%é‘éﬁh W’?%mgo'ne_. °01% orm car boxal dehyde
3-car boxyl&}&xaldehyde ' e Vs la m No- 64 chhR6P- 4 oxo-  Ethyl
“2-am no- Z= 290_2300:- AL 1 -hnn7nn\lr:\1-’-2 chl or o- |
-‘azaxant ha&mino-6-chlors@tday- - cmmhwealudﬂhyde 299-300: 3 -carboxyl ate
f or manm de ‘Ei-lkhqnnm@nﬁet hyl } 4chiotel ‘azaxarfhong] 2} aPimethyl?- : 277-279
4H 1 - benzBRPralich Te’t‘FP;ﬂ’m‘!['mazaxant hntrmamide cp| oroform
car boxal defiyde noémethy c%ﬁ(}xiﬁ ate Z-Am 102_19 r%Jﬁopropyl Et hyI_
2- am no- 7- 4H-1 “benzopyran 4 2244 Z antptﬁ'lg-zop ' ISOpI‘ opyl -1
- - azaxant hos¢agboxaldeh ehanol carb@am:lxﬂedayde -~ 3-carboxyl ate 2- Am no-8
- met hoxy- = hy: 2= ro="9 IIBLIIUI\_)’ 30— o—4t- bGnZOpyran 3 - 1
- azaxant hokidmigo-b-isopropyl4: |E1%!1qumm°-7car boxaldBy#¥4 -~ -~ carboxylate
f or mam de %:’bﬂﬂglljtﬁnﬁmﬂ‘%ut ‘sﬁ"’ggyl'l‘azal‘:"l“m??e 2} Fdmt 7 - n- '~ 234:5-235.
oxo- 4H 1 -Denzopytan-3 - butVvi- Iy azaxant hope- Et hanol car boxa] dehyde
3 - car boxylehio-L:méiikbAya= ben 7 Off thy 12 ;amino-9:methdi-"Y | >380:- am no- benzo- 279-.280
chr onone- 3oxo4H-benzopyran-3+ hi-azbxattened*t hone- B Dimethyl-Chl or of or m
car boxal deff§hqualdehyde y “raﬂtﬁ‘kls)#&te .| formamideet hanol .
2- Am no- 7 aro , T 22 L0 5~ o000 O0X04H 1
enzopy! APt o R S PR - car boxal denyae
3-car boxyla’ﬂﬁxaldehyde (B'Mﬂ&ez Am no- B--net hoxy4- Et hyl
2-am no- ~ 286—28B—x0—4H—1—berzopyH-ah—3 -ABt-hoxy-1- azaxant.hone-
Chl or of or rﬁ-A@a?-bwglﬂf dehydp Ethyl 2amino-bgnzear bo <>2l7%rt2é0' ' et hanol
[h]-l-azaxanthone-S Chloroform- -

carboxa ldehyde carboxylate - . ethanol.

2+Amino-7-hydroxy-4é- ) Ethyl 2-:ami'no-8- _ >300°

oxo-4H-1 benzopyran-3 - hydroxy-l ‘azaxanthone- Dimethyl-

carboxaldehyde - 3-carboxylate - formamide

2-Amino-6 -methoxy-4+ Ethyl 2:amino-7- . 286--288 -

oxo-4H- -benzopyran-3= ‘methoxy-l -azaxanthone- Chloroform-

carboxyaldehyde _ 3-carboxylate . . ethanol

Reference Example 4

A mixture of 366 mg of 2-amino-4-0x0-4H-1 -benzopyran-3—carboxaldehyde,

500 mg of methyl 3-oxo-n-caproate and 0.6 ml of piperidine in 20 m! of methanol - -
5 was refiuxed for 6 hours. The reaction mixture was concentrated under reduced 5

pressure and the residue was chromatographed on a.column of silica gel. Elution
was carried out with chioroform and the leading eluate was collected and
recrystallized from methanol. By the above procedure was obtained 52 mg yellow
crystals of methyl 2-n-propyl-1-azaxanthone-3-carboxylate melting at 105—106°C



Ref erence Exanple 4 A m xture of 366 ng of
2- am no- 4- oxo- 4H 1- benzopyr an- 3- car boxal dehyde, 500 ng of et hyl
3-o0xo-n-caproate and 0.6 ml of piperidine in 20 m of nethanol 5 was

refluxed for 6 hours. The reaction m-xtGrewas concentrated under reduced

5 pressure and the residue was chromat.ographed on a colum of silica gel.
Elution was carried out with chloroferm and the |eading eluate was ~r
collected and recrystallized from methanol. By the above procedure was 3
obt ai ned 52_ng yel | ow Erystals of nethyl

2-n- propylﬁ az@anthone- 3-carboxvlate el bi%824at  105- 106C 9 9
1,597,024 S " Infrared absorption spectrum (KBr) cm®: 1725 @g@d. absorption spectrum -
(KBr) [érr]: 1725, 1680 Nucl ear magneti c resonance spectrumf[err] 9. 23( 1H,

s), 8.35(1H dd, J usle apce , t, J =
7Hz), 1.6-2.3(2H, in), J%%&_&lxz q ?.%éﬂ t7J = 7§§%|ﬁ|}?‘b§ 591'?63ha 23{]1‘ fOI’
[err] l'cd. C, . 68.67; H, 5 08;
N, 4.71 Found ‘G 68. FJ@TIGHHI agalBi; fONCnHLsUQ.Reference Exanple 5. A mixture ofs
1.085 g of .2-am no-6-e Lgcggxs %& sbgngé yran-3-car- 10 boxal dehyde,
2.0 ml of ethyl benzoyl aceﬂ anol and 1.0 m of .10

pi peri di ne* was refl uxed under stirri ngldfqrcnce Eaample;Sand V\/m | e hot, the

smel | amount of, i ns of il f of-pming-etipy]-4-

e st Ty ot B LA RRTRE R ezﬁ&r fhed 1
from ethanol . By the ahauaewa@m d Off VS filthitawided ’Endrrge ﬂ.fsulﬁh dprtcipitate

7- et hyl - 2- phenyl | mmmvirﬁtgjﬁ%ﬂ%;ﬁgrﬁyyﬁu@%@gﬁ?@%&%&%ﬁ%ﬁ. '
needles neltin oL ] on
spectrum (Nuj o [er riﬁ ;tia% 3pai%’?%lomt?efdeegrmeltmﬁr?etl?Gc_resonance spectrum 15
[err] 9.12(1H, s), Snft&¢d khsosp)ion shedDun? MBIy tin—'n730,4628(2H, ¢, J = 7Hz),

2.82(2H, q, J = 7HZ)NuciIéaer%;1g]hetlc gesonane[e ] ecttl)um %)%.8 Elemental analysis, for

[err] 9.12(1H. s), 8.I18(1H. 5), 7.307.87 Q '715131 oo, g 13;
N, 3.75 Found C, 74.10= ‘H£1 ) ( s) H3t £1).Reference %Si i ) %nxflure of
217 nmg of 2-ami no-6-ethyl - 4 oxo 4H—1 benzopyran 3-car box- 25 al dehyde,

300 ng of cyancet a‘ﬂ?'@talﬁn s‘sgg 4,30d 0.5 nl of piperidine was 280
refl uxed under stirringoh & qqgrsggh@ 3q$ter cooling, the sparingly
sol ubl e: product was col | ect ed by i I tratl on and. recrystal lized from

di met hyl f or ram de- acet oneture o %ﬁ ta| neagl_ 18
crystals. of 2- 95“ no- a?de@ ()On{g g%%?g}jg pen 30
Nucl ear | magnet | C I egeMABE @&ndep SEifring Nfo eﬁé’ our and after cooling, the sparingly soluble

30 9. 50( s), 8.2 cht was Qpllect@—b)) ﬁltrﬁtn@&(ﬂdl—tecrdsﬂ%lhzed f® q_lmethgllformamldg-l—iz

2 0120 o 3= Tk et iy e w%‘we@mmovr%u
Calcd. C, 63.59; H, 4 Af%"é‘?,@’ Found 'C, 63.40; H, 4.72; N,
14.79 . 30 Nucl;ar magnetic resonance spectrum mmd%fb?:gll I-(l)\é‘\,ntg_ p%zggoug&ls) wese
produced by procedures &E l‘%{rﬁgl § F Y Fpound
Pr oduct | [err]ql?(rlgz @éqog(@ é‘n‘faifll ém no4- oxo- 4H 1-

2- Am no 1- azaxant h@i@nental amadf3B, for C,H,;N,0,
_ Calcd. G, 63.59; H, 4.63; N, 14.83 . ' . :
35 Found C, 63.40; H, 4.72; N, 1479 - , L : 35

The following compounds were produced by procedures similar to that
described above.

. Startihg ‘compound _ Product : (°C) / Recrys:
: .o : o K solvent
2:Amino4<oxo4H- - 2-Amino‘azaxanthone- | >300;
benzopyran-3- . 3-carboxamide . . Dxmethyl-.
carboxaldehyde S formamlde
2:Amino-6-chloro4H1< | 2:Amino-T-chlorol: . = | >300;
benzopyran-3 < : azaxanthone-3- ' Dlmethyl-_
carboxaldehyde _ carboxamide formamide - -




benzopyr an- 3- 3- car boxam de D net hyl -. car boxal dehyde

formam de 2- Am no-6 -chloro-4H1 - 2 -Am no-7-chloro-1 >300,
benzopyran- 3 azaxant hone- 3- Di net hyl -

car boxal dehyde car boxam de - formam de 10
1,597, 024 : 10 Reference Exanple 7. A

mxture of 217 ng of 2-am no- 6- et hyI 4- 0X0- 4H 1- benzopyr an- 3- car box-.

-\ dehyde, 300 ngy of malononitrile, 5 mM of ethanol and 0.5 m of pi peridine
s stirred under reflux for 15 mnutes and, after cooli ng,. the sparingly
[10bl e product was_col |l ect ed 1997924 tration and recrystallizéd f r gim

diet hyl f or mam de. By thek'éfemnceE ¥%e7.pr ocedur-e was. -obt-ai ned 169*@ of

2-am no- 7- At ia turaoazsb(mgtolﬂam&-&eth -4-ox5>4Harbbmpyrnn-B-eara®c-col orl ess“needl es,

mp. > eldp de, Wf,tg‘g’ Mggﬁ fg‘mwa§325 3125, 2225,
1660 Nuéj o o5 Ui by 1de By, the - 07(1H s),
as Zb ,ofJ/}‘.— fi0-

36(1H,ab&l/c ;Jroceda Hg0 o) -aiax 3-2.92(RH, 10 q, J
= 7Hz) , carbG@iriBths dolorigssnegtliés) mpl 230PE.al anal yS|s for Jerr] Calcd. C, 67.91;
H 4.18; N, . 75_ H 4.01; N, 16.00 15 - The
f ol | ovii %‘bf“;"";%ﬁ‘g;%fﬁ;%?’“‘“ @g D@5 by procedures similar to that 15
descri bed above. Starting conp OundCOOD) Pr oduct : [err] [/
ReGrys. Nsl gn e Kga’ s: xant hone- '>300-
"benzopyran gf mi‘fgg(ﬂ % 7@; r ¢ ‘})17q3QH%ﬁnbﬁ815]%ﬁﬂy ggr boxal dehyde
f or mam de - Am no- é f’ﬁloro 4- 0xo0- 2- Ami no-7-chl oro- 1- >300 =
4H 1- be tabanafysis, for C,.H, Naxant hone -3 Di et hyl -
car boxal de G, g;% g 1(1)?(: rhfditrile | f or mani de
2- Ani no- 6- EPYAS: (57 no- 7- di net hyl - >300:

angsno- 4- ox@hel tbtlowing compoundaMe&O-pﬂodaieﬂXl@anMres similar kb Rianol bemzopyr an- 3-
3 - car bdsdctibddiabovsar boxal dehyde 2- Ami no- 6-i sopr opyl - : '

7- Isopropyl 2- am no- >300 oxo-4H 1- benzopyran 3- - 3.-cyano-1

- azaxarrttrore Drmethyt 3 car boxal denyde o azaxant hone

for mani de 2., A RGsRudi®t NY! -4~ Proguc? - Mot hyl -gcﬁ}ﬁ ROerps: - >300

oxo-4H 1- benzopyran 3 cyano-| - azaxant horje - / solveBt met hyl -

car boxakdehyde T ~ ormam de Reference
,Exarrpl e &AmﬁloMbM-B- of 4 n-?wéf-azaxanthone- >300°

2- am no- BeneQ R34 0x04H- 1- Biskbeniilean- 3- car Ho w&él- 20 hyde, 1.778 " g of
di et hyl c*‘é T}‘é?f'e di cartoxyl ate, 50 nml_of meTAShol_and 0.5 M of 20
triethyl L rred’ ,ynder. ux fon purs and, after cooling, the
precipi t F°‘1_'{ect eq ﬁ'% Eﬁ;’ﬁih t'Jflon Tre%ﬁaﬁgg-pl tate was added to

chl.or of owb&aﬁehyae‘ter sti rmm@;mtehe sparl ngl ymsmxiabl e product was filtered

of f. The—fttitat-e—nas—ecoHeent+atet—to—tr y.. ss—ame—dissotved in about 50 m

of n- hexaﬂemwlél-dymﬁmb-r 252-Amm037cde¥‘®ané‘ 5>%9°53 The 'sol'uti on was run
eahge 25 v

Eth _

onto a c@!e“’ﬂ} pmgtf%H ica de
carboxaldehyde

2 Amino-6-isopropyl-4 - 74sopropyl-2+amino- - '>3_0_0 -

oxo-4H-1 -benzopyran-3< 3-cyano-l-azaxanthone Dimethy 1-
carboxaldehyde azaxant}_lone- . _ formamide '

2 :Amino-6 -methyl4+ 7Methyl2-amino3< >300° , o

oxo-4H-1 benzopyran-3+= cyano-l sazaxanthone Dtmeth_y I~ ] i
carboxaldehyde '_ o formamide - e I

Reference Example 8. o .
: A mixture of 2 17 g of 2-amino-6-ethyl-4-0x0-4H-1-benzop ran-3-carboxalde- -
20 hyde, 1.778 g of dimethyl acetylene-dicarboxylate, 50 ml of met anoland0.5mlof = 20

triethylamine was stirred under reflux for 3 hours and, after cooling, the precipitate
was collected by filtration. The precipitate was added to chloroform and, after
stirring, . the sparingly . soluble product was filtered: off. The filtrate” was

: concentrated to dryness and dissolved in about 50 ml of n-hexane-chloroform-

25 acetone (10:5:0,5). The solution was run onto a column of silica gel (30 g) and = 25
. elution was carried out with the same solvent system. The eluate was concentrated =

and the residue was recrystallized from methanol. By the above proceduse was
obtained 590 mg of dimethyl 7-ethyl-1-azaxanthone-2 3-d1carboxylate as colorless
needles mielting-at 169—170°C _



elution was carried out with the sane solvent system The eluate was
concentrated and the residue was recrystallized from nethanol. By the above
procedure was obtained 590 mg of dinethyl

7- et hyl - 1- azaxant hone- 2, 3- di car boxyl.at e .as .col orl ess needl es nelting at

169- 170C. 11 : . 1,597, 024 .
11 Infrared absorption spectrum (NUJ oI) [err]: 1745 1720, 1670 Nucl ear . e
nmagneti c resonance spectrum[err] 9.20(1H, s), '8.10(1H, d, J = 2Hz), ' %
7.68(1H, dd, J = 2,& 8Hz), 7.52(1H, d, J= 8Hz), 4 05( 3H, s) 3.99(3H, s),

2.83(2H, q,\J zlHz), 1.33(3H t, J = 7Hz)1,597024 El enental anal ysis, forll -

[err] : o~ Infrared absorptlon spectrum (Nujol) cm™": 1745, 1756 teocd. C, 63.347 H
4.43; N, 4.10 Found C, 63.15; H, . 4.30; N, 4.01 Refererice Exanple 9. A

m xture of 1.83 g ofN“2Le gﬁ %E% xaI dehyde, . 1.6 10
g of dinethyl acetylen E@%ﬂ@% %%’ éc)g%% ‘ﬁ ggﬁaéégﬂ tﬁ?j(U%,
triethylamne 10 was strrre under” qu or 3 eact o

m xture was corfcent rEkneed taumm,rfedGGHdN g essure and et her was .added to t hes
resi due. The crystalli %“’% c@@e E é ed by filtration, washed with
ether and recrystallize ro ?hano he above procedure was obtai ned

2.06 g of dinmethyl 1 azaxant hone 2, 3Ri:feeafcb mé e 15 as colorl ess
needl es nelting at 1 of 1.83 gof 2-ammo-4-oxo-4H- -benzopyran-3-carboxaldq_h§rd¢,rl.f)

o S e e
resonance spectrum (r \wa$ he al '
7.4-8.0(3H, in), 4. @@lte@tqdb;; 1ltrat1010 wadkli with etB€ and recrykthkdine fid oaimmmb Byghe for
[err] above procedure was obtamed206g of dlmethgg -aggrppifionee, 3-dicartmaylate|

2.90; N, 4.03 Eound a&fd%rée.s%%e,edlﬁf mﬁ'.mﬁl?t Ng—éSIQE Ref erence Exanple 10. A 15

mxture of 2.17 g ofinflrrehitsarpiorcdpbittund(KBepcdit siianzopymsan- 3- car boxal de- 25
hyde, 2.55 g of di e ‘%% acety| enedi car boxyl ate, 50 ml of ethanol and 0.5 m
IR

2 oo SRy o e

amount of spari-ngly
cool ed and the resultant crystals were collected by filtration and

recrystalli zed?® romE'@%q@'ﬂﬂﬂysgggsv}géég g rocedure was obtained 3.2 g-ofo
: ]

di ethyl 7-ethyl-I-aza at e as 30 col orl ess

crystals nelting at 112-1 o 30

I nfrared absorption sp tru Nuj, ol ) B#ten061$n§lple1£‘¢18 1665 Nucll eg(ri .

magneti c reson ce % Eﬁ(gf --gx0- carpoxa.de-

7.43-7.83(2H, , %3« srefdféﬁ B tte : %?,ql lelﬂ:gﬂesma g&%untifogin;glyfsz( ok

35 El enent al andhlysp@riudtonas ilered off The filtrate was cooled ang the resultant crystals '
sta tha the a

%2]‘ ecﬁlle(r:tge Exag% 231£rdc §o ﬁ%’ E%llnéi:%?%? -ethg.l'z'f-azaxanthone- 3 %rbtiylate as

2- am no- 6, 8-di net hyl - 4- oxo- 4 enzopyran- - carboxal dehyde, 25530

mg of diethyl acetylllé’mdl Qbaqrbmwwttelm @Jqlt)icmﬂ lé45ha7161 l66nd- 40 0.05 m of

triethylam ne was ref, é‘%&gﬁt le rBsolOuL QL& py addi ti on of 150 ng of
di et hyl acetyl enedi carg ?cds(o TE}I 78 r%?(éﬁigf fbd-4277ﬁﬂi-PQ$ aRR.82¢H, g, J '
triethylamne. The m x#dH@)nAﬂ%——l a2emer refluxed for 2 hour After cooling,
t he precipi tatg vvasE&%IeLueiFanams élﬁrla(t)l on and recrystal lized twice from

ethanol . By the above caed. c, 6503 H *5.19: N, 3.79 . _ 35
‘Found- C, 65.26; H, 502 N, 387 g '

_ 'Reference Example 11. '
: A mixture of 217 mg of 2-amino-6 8-d1methyl-4-oxo-4H- -benzopyran-3-
40 carboxaldehyde, 255 mg of diethyl acetylenedicarboxylate, 10 ml of ethanol and 40
: 0.05 ml of triethylamine was refluxed for 3 hours, followed by addition of 150 mg of
diethyl acetylenedicarboxylate, 1 ml of ethanol and 2 drops of ttiethylamine. The
o mixture was further refluxed for 2 hours. After cooling, the precipitate was
collected by filtration and recrystalhzed twice from ethanol. By the above
45 procedure was obtained 260 mg of diethyl 79-d|methy1-l-azaxanthone-Z 3- 45
. dlcarboxylate as yellow crystals melting at 156—159°C. '

' Infrared absorption spectrum (NUJol) cm™: 1740, 1725 1675
Nuclear magnetic resonance spectrum (CDCI) &

9.22(1H,'s), 790(1H, ), T45(IH, 5), 457H, q, J = THz), 4452H, q, 1 = THz),
50 2.58(3H, s), 2.43(3H, s), 147(6H, t, J = THz) ), 4452H, q b s



45 procedure was obtained 260 ng of diethyl 7,9-dinethyl-
1- azaxant hone- 2, 3- 45 di carboxyl ate as yellow crystals nelting at
. 156- 159C. Infrared absorption spectrum (Nujol) [err]: 1740, 1725, 1675
ear magnetic resonance spectrum (CDCI3) 8: 9.22(1H, s), 7.90(1H, s),
.45(1H, s), 4.57(2H, q, J = 7THz), -4.45(2H, q, J = 7Hz), 50 _
(3H, s), 2.43(3H, s), 1.47(6H, t, J = THz) ’
12 ’ 1,597, 024

2 Reference Exanple 12. By a15§700 dure simlar to that descrr bed in '
Ref. —di net hyl Lara.l.azaxant honec 2. 3-di dZr boxgl at e was

produced from 2- am nQ -E-cﬂb@re@MExmlym—l-l-benzop ran 3- car boxal"s€hyde.

Ui aht - si ¢5 ence Ex Yh . 220-
g y%io M. th‘%%e %fég%g’g deh%delhcdfg K fgﬁ ;Ee?\L 4 03 Founc[zleg]

5 El enmenk wfayrine _
55.95; H;hyEacﬁth,te)NppBZEél—mE’Cerence anpl e 13. 1 A mix¥ure of 5.5 g

of 2-ani gme% -4H—o E oﬁ ,an- 3-car boxal dehyde, 5 g 10 of ethyl
propi ol a eCallgg Ehr%o %‘E gsmanm de and 0.1 m ‘of triethylam ne was
heat ed und@®oumst iC, rssng 2. 146N .94 or one hour. The reaction m xture was
concentr at ed under reduced éreg‘;ure and the residue was recrystalli zed from
methanol . hyl
1x e -4-0X0:4H-1- -3~

ST el B8t B I e bl S0 o o
CO| or | esl&ata@mhleemrmlaw fatone/Bidkir [The rdaction mixture was concentratedlS | nfrared
absor pt |“§ﬁef§ E‘H’I Z‘g‘f 00?'1871@ st W%ﬁ% t|c resonance
spegtru A5 g?mmgac eedi % _20%0¢ 1568“ H d, J

8(2H q, J ="6Hz),

3 66(3H1nﬂrared]ab86dﬁﬂ9n Sil@ctrum (Iﬁiréeman‘t a%OO,alﬁ&ﬂ ysr s f or [err]
20 Cal CCLI Fgrmfﬁnetldre ound . C, 62.47; H, 4.40; N 4.81

Then, a m) Dﬁ'ﬁm s"e rs?iarg), Htm—@bm/?sﬂv%h m,
3- N(3 f or mal4s( Hod,ohéf z)| 4b&{23,&pyr=a6‘l-l73 613!1nt,nbac5 Hy) at e,

tri thylﬁmn and 20 ol uene was 25 . refluxed for 24 ours. The
redctio ?‘Pﬁ{%ﬁ E‘%ﬁggﬁ aged under reduced 25 pressuré’and the
resi due vvas-‘omex:rcy,astza | 1.z, N; @81 net hanol . By~ the above procedure was
obtai ned 1,42 of eth zaxa hone- 3- car, box | ate as Ilght yel | ow
crystars it drbnSsbe bt il O] o)
173, 1 xe m[esr]

30 9 2- @rﬁkétﬂé—bndltln@r,esn&e%{ tbktystaltized from ni¢th@inglHay) the éthe lﬂ'o&ﬁ&bl m,  4.50(2H q,
J = 8Hz) Waﬁtfbtam@%ﬁé of gthyl ISFE‘)““‘E?'@r?e%f@P‘ﬂﬁﬁa’r %r-seﬂowryqabr r] Calcd. C
66.901; phelfiess ©035 °  Found C 66. 71 H 4.00; N, 5.11

35 Ref eriafisred Eseaﬂmbxespaéhmﬂxm ¥t £715,0670.143 0

2- am no- 6 hI or o- | - 0X0- 4H 1§1tt)eglzo ran 3- car boxal dehyde ﬁ ?éﬁ: et hyl
pr i ol &Y % [hqi(_ et hy ne was
stirred at 3 ﬁﬁnﬁnﬁm aﬁnld5 co0 n% rjj to recover 40

t he precr pitate. The precr | tate was washed wrth met hanol whereby 1.6 g of
et hyl f@‘e wH« b§ 4-'0x0- 4H | - benzopyr an- 2- yl) am noacryl ate
vvagsobt a| n@,ﬁﬁ rsgggy ril(%t guThe crystal s were stirred W|tr3515 m  of

di met hy or mam de and

Reference Example 14. } '

A mixture of 223 g of 2-ammo-6-chloro-4-oxo-4H l-benzopyran-3-
carboxaldehyde, 5 g of ethyl propiolate, 30 ml of dimethylformamide and 0.1 ml of
triethylamine was stirred at 90°C for one hour and, after cooling, filtered to recover

40 the precipitate. The precipitate was washed with. methanol whereby 1.6 g of ethyl 40 L.
' 3-N-(3-formyl-6-chloro-4-oxo-4H-1 -benzopyran-2-yl)ammoacrylate was obtained .
as crude crystals. The crystals were stirred with 15 ml of dimethylformamide and 5
ml of triethylamine under heating at 130—140°C for 2 hours. The reaction mixture
was concentrated under reduced pressure and the residue was recrystallized from - ' .
" 45 ethanol. By the above procedure was obtained 650 mg of ethyl 7-chloro-1- 45

azaxanthone-3-carboxylate as light-yellow necdles melting at 176—177°C. ,

Infrared absorptnon spectrum (KBr) cm™: 1725 1675
Nuclear magnetic resonance specttum (CDCL,) 5

9.37(1H, d, J = 2Hz), 9.27(1H, d, ] = 2Hz), 8.30(1H, d, J = 2Hz), 780(|H dd J
. 50 =2& 8Hz), 760(1H d,J= 8Hz),484(2H q,J 7Hz), 143(3H t,J 7Hz) . 50



m of triethylam ne under heating at 130-[err] for 2 hours. The reaction
m xture was concentrated under reduced pressure and the residue was

recrystallized fromd5s et hanol By_the above procedure-was-obtai-ned-650
ng of ethyl 7-chloro-1- 45 azaxant ‘hone-3- car boxyl ate as light-yellow
needl es nelting at 176-477C. Infrared  absorption spectrum (KBr) [err] 1725
1675 Nucl ear magnetic resonance spectrum/[err] 9.37(1 H d, J = 2Hz), ,
9.27(1 H d, J-2Hz) 830(1H d, J = 2Hz), 7.80(1H, dd, J 50 = R£
& 8Hz), 7. 60(1|—|13 = 8Hz) 4. 84(2H q,- 1.15970;_74Hz) 1 43(3H t, J = 7THz) 13>
50 13 5 '

13 El ement & anal ysr%"g‘gé:ﬁ’é‘f";}f%éx Eg 32 H "3.32, N 4.61 Found C

59.40; H, 3.18; N, 4.4 a-50a6 “ By a procedure
simlar to that described in Reference Exarrple 9 “ethyl 7- -

e 8T MR S T ﬁéaﬁ%éﬁ‘de%&?‘é’““.ﬁ’fﬁﬁioxstﬂ“ i

platel ets (as: I ecr y sitenzdp¥ 1R 3ich®bxalieiiic N LighOyeliown gigtglets Nag recydfat

| nfrared absor pti on dupehylformangigBy t.pf é28ﬂ229°§720 1675 10 Nucl ear
magneti c resonance _ : : 10
9.1-9.3(2H br. s. %9@%%%595&&?&9}%&%@ °§‘ 4&7(2?1467dd J=2809H), .
7.48(1H, d, J ;:ogHz)Nuahaem tpsonince spbajum (CFIC0.Bh1 J = 7Hz;- El enent ait0
anal ysis, for [err] wr%g—“gggvzz g929_,H,9f ,“ ﬁﬁ( 2 ~2 & 9HZ), TG C,

56.96; H, 3.09; N, . 15

Ref erence Exanpl e 1 g of 3.17. g of . :
2- am no- 6- et hyl - 4- o%""%ﬂ%ﬁs%%%‘z&ﬁg T\draeanboxal dehyde, 8 g of diethyl

mal onat e, 15 nlt5 of pyr iRdume, C,156195; BJ‘309,,$L 846 azabi cycl 0[5 4, 0] - 7- undecene 15

and 50 nml" of ethanol was stirred under efI ug f%rle hour-s.  The
reaction mxture was C‘X‘ﬁlﬁ&\hé @&rﬁfluﬁﬁ"&&; aﬁﬁm&oaﬁq He%pyran-szo
resi due was made acid@itoxdife g daft dxahylohaldndtejtl:s Hime,i ¢ micofd1,8-The

precipitate.was,rec ?f 19195’4‘, Hhmdqcpwndﬁi) mbeft #“mdfeﬂ“x fé’flf‘
recrystal i zed”f rom ¥ifia 1 “5‘@?&%‘@}’5& {{,%‘8 ﬁ%’gz %ﬁ g szo
ethyl 7:ethyl-2- hydrﬁ&ﬁpliate ek 3¥cddr fil hevaes stm Mm ,
needl es el ting at 2@iknpleBy the@bove prockdre mseditaabé b2 gpbemhﬂ fbeth&kl:rhmd(d@rl)

[err]: 1675, 1610  azaxanthone-3-carboxylate as "gh"yeﬂ%“q‘iﬂeﬂl @éF‘“ﬂrﬁg@%‘t‘?Qﬁ‘ fesonance
spectrum ( CDCl 8: 53 J = 7Hz) 2.87(2H,

J = 7Hz), 4. 58(%2H q?’ﬁé@é%ﬂm %"ea"z"“g&%lm 8(%5(116?40 g, 3 = 2h), 9' 30( Tix

s) By procedures si rh'hlct!ﬂr mgm:weremems 9‘ onpounds. wer
= 7THz), 1.53( 3H ,g,rJ ), 2.87(2 q,J =THz

H q J
produced. Starting 'co g& 8(2H 8231 % 9.30(1HL . ?érs?(]z % Recrys
/| solvent 2 -Amino-6-nethyl-4 §< )’ (Eﬁil n?éthoﬁ 9 - 221 222:
4H 1- benzopyran-3 - . By pl'ppdmmesymﬁlamamwmmfollomet:dnwwhdsmrdqnumicdb hyde
3-carboxyl ate 2- Am na-G-net hoxy-4- Ethyl 7-nethoxy- 2. ___269-270
0X0-4H- 1- benzopyran- 3-. hydr oxy-'1-ji axant hone- =~ Chigpoform
car boxal dehyde Starthrgampond/| at e Product et han _'I(°C) Recrys:

2- Ani no- 6- n- but yl - 4- Et hyl 7-n-butlyl - . 142- 144" X(§°¥¥F¥t1
-benzopyran-3 . hy TR OXY T AARNATL IO Byl 7 e TR 55
3-carboxyl ate 4HA “benzopyran-3- hydroxy-l azaxanthone- " Ethanol .
carboxaldehyde " 3.carboxylate . B
 2ZdAmino6-methoxy4i | Ethyl 7methoxy2: | 20922700
‘ . oxo-4H41 obenzopyran-S- 1 hydroxy-llazaxanthone- Chloroform-
. carboxaldehyde . 3-carboxylate .| ethanol .-
2-Ammo-6—n-butyl-4-, 1 EIhyl?-n-butyl—Z-' " 143144
. S oxo-4H-1-benzopyran—3— ' hydroxy-I:azaxanthone- | Ethanol .
C carboxaldehyde 3-eatboxylate ’
. 2:Amino-8-methoxy-4+ Ethyl 9-methoxy-2-. . . l25-2.:-254‘ . .
oxo-4H-1 ‘benzopyran-3 = hydroxy-1 -azaxanthone- Dimethyl-
carboxe_ldehyde_ _ _3-carboxylate PR formamide - -

' Reference Example 17. .
A mxxture consisting of 326 mg of 2-amino-6 8-d1methy1-4-oxo-4H— -benzo-
pyran-3-carboxaldehyde, 7.5 ml of ethanol 20 ml of pyndme, 2.0 ml of diethyl .



2- Am no- 8- met hoxy- 4- Et hyl 9- et hoxy- 2- 252- 254 o0x0-4H 1-

-benz opyran-3- hydroxy-1 -azaxant hone- Di met hyl - car boxal dehyde

. 3-=carboxylate formanmi de ' Reference Exanple 17  Airidiied

consi sti'ng of 326 ng of 2-am no-6, 8-di met hyl - 4- oxo- " 4H 1- benzo-

g an- 3- car boxal dehyde 7.5 nm_ of ethanol, 2.0 m of pyridine, 2.0 m of

hyl - 14 ' 1,597,024 ,

lonate and 0.1 m of 1,8- di azabi cyclo[5,4,0]-7- undecene was refl uxed

4 hours, at the end of which he solvent was distilled off TFo the

redftdue was added | N- hvdr achite?]s am d_and the sparingly. soll hi(ejf)roduct

was col imabnatd dnsi 0£§ i rofi t1i8etiazatrie) clol Sgcbi7 medbcem: w&sl mﬂmn‘edrfm 4The chl 8F of orm
#ition was. carried

solutio w. dlstllled
out thnNd: fmcggmam!;%f%‘?}y”ﬁ?r ;;FU!E ﬁ“‘i&% c?ﬂ to a e % purified product

was furb.hargerademﬁérabdsrcﬂﬁ dut @vith etilbrafosth-aéebonditd r&ild’hc o.rg.1pal e yellow
crystal §'h Purére IOth%Oth%O?‘T 091‘9“@?2 thlan‘d mep@e car boxyl ate, .mp.
257- [eréz’z L&f&é’ f BRI RIOR G g *NH}%F "’T' ?"ryate"_’f‘?oo 1675, 1650 10
Nucl ear magnet I C resonance spectrum [err 10

12: 30(1Ehfrdo¢d@b§orﬁn®2aj:&dttuns()\lu_|on @BE IR0, £§75, B5AI5( 1H, s) 4.55(2H, q, J =

7 t) Reference Exanpl e, & . In40 m
i e é"séi‘ﬁﬁ%ﬂ.sf s‘% d‘?é@é‘l‘nﬁéﬂ) g §(¥H9 b0 gt V] 74 oxo- 15
4H—1 benz opyT(R,- 3-8 R0 i i SaEH de ‘theaddition of 3.5 g of

15 cyanoacetyl chl or| de The mxture was react ed at [err] for 3 hours. W th

constant Syl [y 'z,gmngglféraa mér 2t bbhlaSd bl bpder reduced
Pr £55UT QHAEnE % Gl . The desired
product cyasaqeavbdﬂrardedrﬁerrmmmtermscé:b@d etf@rtﬁfcelmaum, mthobonsemtyst all'i zed from

pressure ané) mﬁg 1.03 g of

acet oni StiFipg . Th bif@ﬁ% 2
et by 2ot et oo iy ;::mgr Tapreeoradnon e 1 039 o

f 020 oW RBtamed .03 P @S 7863 -G ntmné hep.s@Be1sseOner as above20Starting
~conpound  The following compopnd;dm:ft produced in the sfrey mpanRe ey above. sol vent. 2- Amino- 6
- met hyl - 4- oxo- 7 - Met hyl -3-cyano- 1- ~ 240-242 4H 1- benzopyran- 3-
azaxant hone - - |[Et hanol - car boxal de )ﬁg - Am no- 4- oxo-4H -1 -
3 -Cyano-'1 -Sp#agadomprane 220- ZZQOMHZOpyr " Recrys: © .
Et hanol car boXaI'dehyde 2- Am no- 6 i-sopropyl - salvenltsopr opyI 3 -cyano-1
- 2083-2 OX0- A4+ T DETTZ0[y aZaxantjrone—— Et hanol
car boxal d}ﬂ!{f@“ﬁﬁ}ﬁ’x‘o g Ilﬂ*:g‘y 3n§¥36°'1' %‘r ‘0- 3 -cyano-1 -
286- 288 4 agﬁy@pyran 3 ) azaxanth S " Dinethyl -
car boxal dehyde — — —_ fnr mami de .
2- Ani no- 62&:ﬁrmxlayh-14- Er@aﬁ-lnwakhhhro&‘c ange-226. 2.54 257
0X0-4H- 1- lbemrzwg}lréan 3-.. |1 -azaxanthone = .| Ethanol - Acetonitrile
car boxal d&FENYAG no- 6-tlerts-butyl- - 7-ftert.-Butyl.-3-cyano-
247-249 4,0x0- AT pg_opy oL 13 axant : Acetonitrile
3 car boxaﬁ%%l&' R ence 22%&&75 1e3-(§anzl gghi?ﬁs |
carhoxaldehyde : _ ' ;
2:Amino-6-chloro-4+oxo- 7-Chloro-3-cyano—1- 2864-288- '
4H4 benzopyran-3- az axanthone Dimethyle:.
carboxaldehyde , - . formamrde
2:Amino-68dimethyl4: | 7.9Dimethyl3-cyans- | 254257 -
oxo4H-1 -benzopyran—3- l-azaxanthone } : Acetonitrile ‘
carboxaldehyde - - : L
2aAmmo-6-tertc-Btrtyl- -7-ter_ti-Buty:l-3_-gyano=. g 247__2'49'_'” ' .
4:0x04H-l-benzopyran- | 1-azaxanthone ~ Acetonitrile .- '
3-carboxaldehyde ’ : ' : . '

: Reference Example 19.
In 20 ml of chloroform was dissolved in 1.0 g of _ethyl 7-ethyl-2-hydroxy—l-___
25 azaxanthone-3-carboxyla.te, and to- the solution was added dropwxse an. excess 25
- amount of diazomethane dissolved..in ether over.a penod of 15 mmutes under
stlrn%%l at room temperature. . .
€ reaction mixture was further stlrred for 45 mmutes at roém temperature g
and, then, to thie mixture was added small amount of acetic acid to decompose the =~



In 20 mM of chloroformwas dissolved in 1.0 g of ethyl 7-ethyl-2-hydroxy-
1- 25 azaxanthone-3-carboxy|ate and to the solutlon was added dropw se
an excess : ,

15 m nutes under stlrrlng at roon1tenperature

- The reaction m xture was further sti‘rred-for 45 mnutes at room
tenperature and, then, to the mixture was added smal.l ampunt of acetic aC|d&
t o deconpose t he 15, 1,597,024

15 excess anmount of di azonet hane. The solxsg} was distilled of f and, then
t he resi due vvasl chromatogr anhed on. . a.colll r’i(prﬁkprl with ’Iﬂﬂn aof <silic

and eluted Wwth chl @mfscamvaln@f dlmnfemam d‘hasolvdnt(v@@dlmllad anthhen,ftherreﬁdue

f ract I on Wwas Tecr yS ﬁoroform 3 miC E%i 1rstfrac w%% ‘fan g%g e

7- et hyl - 2- met hoxy- 1 384eneab b ﬁ%@iméal’ 2 tethory-1-xagbipr s 1l§t'édl es,
mel ti ng poi nt: 5145- ae&dl}rless needles, melting pomt 145—l46°C El ement al
anal ysis, for [err] ch C, 6 5.42; N, 4.28 Found C, 66.12; H,

5.23: N, 4.21 InfrarE Eéﬂ%ﬁg‘égg If‘gu 8(Nu10|) [err] 10 - 1730,
1670, 1605, 1590, 1310%e % 10

Nucl ear magnetlc resonance [err] 9. 17(1H s) - 8. 13) 1H b.s.), 7.55(2H m,

N 8 T R Bl ) Lot

of 25 nml of. phosphomﬁbleirrmaghétwredﬁarﬁ:e dcBey) ®f phosphorus 15
pent achl ori de was adde@1HVH, sigs.tH1Hstts) 7}85(@th1) -4A30¥H mo X v 7Hz).akW3 htshone- 3-
car boxyl at e -under -sti r?% & 1 00 FHCH 3, hoﬂﬁé)’éﬁ Hhe _BF?dsphoryl '

trichloride was distilled off under ﬁ§duc% 3& To t he residue, -
et hanol was adged grad h Th
ded £ m*éé %99%1& 2 l‘%p tg SEhIHE. Thes

solvent was then di gkt as - added 111 h{llreh Hﬁh&ﬁ xaphed
on silica gel. The da'hoxylad: Idercunn'lngma&0°(zﬂ>r92hmedandmen blm m’ndbnde

| d f WRL distills F.re um/aoers
el 2t o 5 A lﬁmﬁr i Iféss “ﬂiﬁemw

pont: 160-[err] El eemtedalithderxbnesand recf')@l’all &F ff m ropylether, wheR b
H 4.25: N, .4.22 658 mg of ethyl 7-ethyl-2-chloro-1-azaxanthone-3-carboxylate a3 go Fl(lﬁgsms@ls, 6 1 46

H 3.98 N 4. 27 | nfickiog@ouhe8ri61°Gn spectrum (Nujol) [err] 1720, 1658,

1585, 1265, 1210 1 ERhehdCAdaRkis, TROO S o jcgsonance [err] 30 1.30(3H,
t, J=7Hz),, 1.43(3H, t, CﬂcﬂH@ms_nHa 28, NCR.22)=7Hz), 4.46(2H, ¢, 30 J=THz}S
7.43(1H, d, J=8Hz), 7. Eomdn 646311 9&184&37 8.03(1H, d, J=2Hz), 9.06(IH,

s) Ref er ence Exanmpl nféated dbBorgibntp Appt.m was di ssol ved 884 mg of

et hyl 7-ethyl - 2-chl or ot#2e, 1858, 1585, ms,xﬁm, moe 3 carboxyl ate and to the

resul tant sol ution was added 3 m “of %rreth | ani ne- et hanol sol ution. The.

mxture was stigred f gtlgrfﬁﬁ’f%l’(fg ? rJ_;H 3575%#“ gnﬁ{z h ‘ﬁiztlf‘e
sol vent was di stl || ed Wi B@H, ,ﬁsﬁ e d3in, J’lg_ sg}ai,. ‘ﬁ };ﬂﬁ%ul t aPl
precipitate was coll ecseﬁﬂll-ms)fl ltration an recrystal i zed rom di et hy -
formam de. By the above. ocedur e WasRefbteaderxampBQiny of eth 7- et hyl -
40 met hyl g no-| - iy arofpre d§?¢lmde885sn&:9l ﬁl‘";e}"ﬁz’%‘ﬁyb'?%b

lting at 205-207 axantho ne- -ca oxylate and to the resultant solution was added 1o
me ethylamine-ethanol solution. The mixture was stirred at room temperature for 2 35
40 El enental anal ys Ihsurs rﬂrth{n&lid’ lvent was distilled off. Water was added to the residue and the

' resultant precipitate was collected by filtration and recrystallized from dimethyl-

formamide, By the above procedure was obtained 730 . mg of ethyl 7-ethyl-2-

40 rzr(llcsthyzlgglrgo-l-azaxanthonc-3-carboxylate as colorless crystals, melting at. 0

Elcmental analysls, for C,;H,,N,O;:
"Caled. C, 66.24; H 5.56; N, 8.58
. Found C, 6622 H, 547, N, 8.74 -

45 " Infrared abs%rg)tnon spectrum (Nujol) cm™: S R o 45
' 3250, 16 1610 1582, 1280, 1240 oo o T

Nuclear magnetic resonance (CF,COOD) é: ... .-
1.36(3H, t,. J=7THz), 1. 53(3H t, J=7THz),  2.90(2H, q J—7Hz), 3, 50(3H s),
o 4.60(2H, q, J=THz), 7. 60(lH d, J—8Hz), 7. 90(lH dd J—2 & 8Hz), 8. 20(ll-I '
50 . J=2Hz), 9.43(1H, 5) _ 50

. Rcference Example 22.
A mixture con51stmg of 2.17 g of 2-ammo-6-ethyl-4-oxo-4H-l benzopyran-3-
carboxyaldehyde, 25 ml of dimethy formamxde, 5 g of ethyl propiolate and 0.1 ml of



Calcd. C, 66.24; H5.56; N, 8.588 Found C, 66.22; H, 5.47; N, 8.74 45

I nfrared absorption spectrum (Nujol) [err]

45' 325 . | ]
1.36(3H, t, J=7Hz), 1.53(3H, t, J=7Hz), 2.90(2H, q, J=7Hz), 3.50(3H, s),
-4 . 60(2H, q, J=7Hz), 7.60(1H, d, J=8Hz), 7. 90(1H dd, J=2 & 8Hz), 8.20(1H,

50 J=2Hz), 9.43(1H, s) -
2% /Ref er ence Exarrpl e 22. A nixture consisting of 2.17 g of
a

2> {g no- 6- et hyI - 0X0- 4H—1 benzsgqm:an 3- car boxyal dehyde 25 @ of“\

~DT g
y as st r onb hour and then the mixture was allow

' tand at room temperature. The’ resultm crystals were collected by gt dnet hyl an'ne was
stirred aall rkq@ystallizkd frofNeetdnelto abisin (116613 éfheehylBX6- ethﬁ-3myal-l owed to stand at

room te%%&thﬁeempﬂawwbmhoacn@%r %tmlglewer@e@m | melting] ﬁy fil gr ation and
rec?yst 1288C r om acetone to ebtain 1.65 g of ~ethyl - - -

3- (16- et Nyitrarda hikbsp¥iba drectdur® m;mbenzopyran 2-yl)am noacryl ate as
col orl ess 30m0etioRsl6651db635i ng: at 5 201-[err]. Infrared absorption

spectrurﬁhfeg i“é?{%}f 3070 péLc r(l)lo )'3 1 635 Nucl ear nmagnetic resonance

spect r u t3tth, 06 V0 364HkHL 7 Bl BB d. J=2Hp),

7.36-7. 73( 3H2(1Hn)d JA9Hz), 4.34(2H, q % Bl75(oH, 4 -RIARY), 185@H( 2H, q,10J=7Hz),

2. 75(2H, qI—ZJHﬂ,I—Iz38£3H, t3(THR, 10 J= 7Hz) 1 .28(3H, t, J=THz) Elenental

anal ysi SEI for %&ysls ggbcgrégg 64 75; H, <5.43; N 4.44 Found C, 64.72; H,
G 75, H. SABN. ,

5.40; N, 6475: H. 5.4 wrocedure simlar to. that described above
et hyl 3- (Z-Hoondryd: daem,znrsm N, 333 chronon- 2-yl ) aninoacryl ate was obt ai ned,

from 2-am obenz chr ono r,box yb%gi i 8-[ery.] (deconp)
(revrys. g “&Jf‘r R 83&‘33?9@33‘320&% "%]‘&%ﬁ npl e 23. 20
A mxt Lﬁ’aﬂaoﬁﬂmy&d,l ﬂg) O &B&(ﬂd@ﬁm@} hftterys3- (oﬁreﬁlt sHlordfot tﬁ)-l‘ nyl -4- ox0-4H1 -
20 benzapyolkumdeydiderni-noacr yl at.e obt ar ned i n- Reference -Exanpl e 22, 15

m of di methylformam de, %f’eréwgtx i jet hyl-am né was refI uxed at [err]
forp 2.5 NOUTSixture) Godsiitat bON sﬁﬂ preeﬁyme-&aﬂgermrryareﬁﬁm to the residue

was addetskn -25[)am1h ylac hhta d 1ﬂ'r1®fe3ed¢arﬁvdamabll2tllénnlv\ds cool ed and the
preci pi aﬁ] ¥ lgr{ B%E% gFthﬂamgtto € lue wasgygzide rt2r5 rﬂl’n and : |
recr ySt uz:%f Kl yﬁ@ﬁ&fon Qmptéi te@ng})ﬂals jere 20

- | - clléctad Byl Tiirion andife stylmtleroa& angrtb yteinmmge hyt3- - m p25 140-[err]

I nf rar e dethyhd orgzaithoneSrathorylate psdiphy-yqllew mpediesmp. 1406742°Qucl ear negneti c

. 11 (1H, 7.42-7.82(2H, ,
2622?2&%“%?%%9&?%%r'ﬁﬁééﬂ’ Bhido ot sm?eai s i (3, | &

t) Nuclear magnetic resonancé spectrum (! CDC enment aI anal ysi s, ,for
[ery] Cal cc?”%# ﬁg@*}g’rﬂfl‘ eﬁs)gqﬂ 823! 7@,#6%'& q’&mebzé%{ H 4.88 N, 4.85 By
a ocedur &t 4T Y t% Fr(a descrr bed above, ‘et hyl benzo[hl 1- azaxant hone-

35 Breadtil st ﬁ)rllgﬁJHd%N(gée}"fl 186: [err](recrys. solvent: acetone) was
obt ai ned f rGakd. C368.63t Hyp -Hor nyl -benzo[f] chr onon-2-yl )am noacryl ate
Ref er ence IfP&ﬁ‘b €. 8386; H, 4.80; ﬂ“ss . -

By a procedure s1m|1ar to that described above, ethyl benzo[hl l-azaxanthone- o
35 3-carboxylate melting at 186—188°C (recrys. solvent: acetone) was obtamed from _ 35
ethyl 3-(3-formyl-benzo[f]chromon-2-yl)ammoacrylate ' o _ :

Reference Example 2. -
To 70 ml of dimethylformamide was added 2.2 g of 2-anuno-4-oxo-4H 1-
: benzopyran-3-carboxaldehyde, followed by the addition of 2.5 g of cyanoacetylene. _

40 - The mixture was heated under stirring at 140°C for- 15 hours and the solvent was 40 s
then distilled off under reduced fptessure The residue was chromatographed on . '
silica gel and eluted with chloroform and recrystalhzed from’ acetomtnle to. glve-

0.83 g of 3-cyano-1-azaxanthone as crystals, .. 220—226°C . :

»- . Nuclear magnetic resonance spectrum (DMSO—d - L e
45 7.4—8.4(4H, m), 9.10(1H, d, J=2Hz), 930(1ﬁ d J—2Hz) EPE 45

Elemental analysis, for C,,;H,N,O,
Caled.. C, 70.27; H, 2.72; N 12,61
: Found - C 7012 H 2.55; N, 12.50

The following compounds were produced by procedures slmllar to the above



To 70 m of dinethylformam de was added 2.2g of 2-am no-4-o0xo0-4H 1-
benzopyr an- 3- car boxal dehyde, followed by the addition of 2.5g of
cyanoacetylene. 40 The mixture was he)a'rwpd under stirring-at-lerrl for 15
hours and the sol vent was CERTESET40 then distilled off ounder
reduced pressure. The residue was chromat ographed on silica gel and el uted;
with chloroformand recrystallized fromacetonitrile to give 0.83g of
3-cyano-| - azaxanthone as crystals ,mp. 220-[err] Nuclear magnetic
resonance spectgun1[err] 45 . i 9.10(IH, d, J=2Hz), 1
9. 30( 1H, d, J=2Hz)-

'SU_Th‘é_T_I‘T_—"“ or T oW Ny "‘orrpo'unas Were

12. 61 Foun"" C, 70. T 2 .

pr oduced by procedures Iar to t helabove 597, 024 o

17 17 _ §‘a’rp“g compound” 4 597 0% “éf artinglc (C) uBeLTs:

Pr oduct - IPI‘I‘] Recrys = L. Fvent 2. Aning. R_ pethyl-4.0x0-

7. Met hyl - 3- cyano- 1- 2,Aaﬂ10-631431y1444ox’b—be." ofiylBaeyanol: . |a2ebwadst:hone

Et hyl acetate car boxafrlélﬁ;gg ﬁm no- ¢. -8sapdathone ox o- 7Ethgl spgiates” - cyano- 1
- 183-185 4H1 - %" azaxant hone L

Acetonitrile car boxal SRRV oty am,,n,o ST S ey ano1: 7 |- LECREOPY - 3
- cyano- 203-205 4- om14H.zapyEmmzopyrcmazaxanlhonazaxant horleAcetonitrile - °

Et hanol 3-car boxal dehy:d‘@@dﬂurimo 6 ,84di net hyI - 7, 9-|di net hy1- 3- cyano-
254 - 257 oxo-4H 1- benzupylan- 3= e -cLaxanLnune el Onltri | e
car boxal dehyde Ref er ef Eg?l“@ylr%n_ Tol% sz‘g’BPt Craagronf. 05260
7-1sopropyl-2-am no- 33_9 yaf tho 0o  of agetic aci-d was added
gradually 1.0 g of sadium mtrafp at ‘nr Aftrar one' hour 5 _péeriod, 3
m of water was added:feidols-dlinsthyiae Whit phiinatsyi-brepined at| Z0/S28r a . 5
further one hour. TheowdAtdAchenzonprgndli st|i I tegagkagfidneunder r dddeetaniplessure and
then, to the residue, %%ﬁ"é‘fjel\)(&’s added] The yellow precifditate was coll ected
by filtration, rinsed wmih water and recrystallized trom ethanol to give
7-1sopropyl - 2- hydr oxy- 3- cyano-| - azaxin honeExaa%rl )éejsl ow crystals, mp.

rence
>300C. 10 El enent g, a@&ﬁ‘ixéﬁsdf %15 d?ﬁ-l y1-2-ammo-3-c ano-I-azaxanthone in 80 ml

10 Calcd. C, 68.56: ol’-laceﬁc 3cid whe g ot@pdlﬁﬁn ﬁte dﬂ70°4l Bﬁer d¥e h8ur70

Exanple 1. To % n Cfora
7-ethyl - 2- met hyl - °§1°3§,'€Z£§§' %E?!ﬁ

Efare :
. glcr: gd ti n '
stirred at, 130C fOr rﬁh@ﬂ ﬂlUWatera t@llized no%%%%%—ﬂbﬁmbﬂ@ -3-Wa

added to the reacti GmanmlxazmethamastméomcmmlpmB«t)éiom recovered by .

filtration; crystallized. fr thy cetate and acetone in the order
ment i oned. Bynﬁhe aé%emenl&a@(ilsofme H kp&?m@ed 510 ng crystals .of 10

7- et hyl - 2-net hyl - 1- azafaﬁﬁdhcmcssas,d@,rmXxEm:?o acid nelting at 20
243- 245C.

20 Elemental anal ysi's, [0 uf §ssd; fiblrhoid as Bhca 533 blg of ol 7-dthyt denbihylo1

15 azaxanthone-3-carboxylate and the mixture was stirred at 130°C for one hour. 15
After cooling, 100 ml of ice-water was added to the reaction mixture and the
precipitate was recovered, by filtration. and crystallized from ethyl acetate and
acetone in the order mentioned. By the above procedure was obtained 510 mg.

B crystals = of - 7-ethyl-2-methyl-1-azaxanthone-3-carboxylic - acld melting at '

20 243—245°C. _ 20

Elemental analysis, for C,,H,,NO,
‘Caled. C, 67.84; H, 4.63; N, 4.95
Found C, 67.75; H 4.43; N 4.89

- “The followmg compounds were produced by procedures srmllar to that' '
25 descnbed above. o _ 25



Found C, 67.75;'H 4.43; N, 4.89 The foll ow ng conpounds were produced by

procedures simlar to that 25 descri bed above.

25----18 1,597 _024

~18. mp. Starting conpound’ : Product . [err] / Recrys.
/ solvent Ethyl 2-nethyl-1- 2- Met hyl - azaxant hone- >300:

axant hone- 3- _3-carboxylic acid - 80% Di net hyl -
aflboxyl at e ' ' f or.mam de Et hyI
- pet hoxy- 2- . 7- Met hoxy- 2- et hyI -1- 294- 295 et hyl - -

Az@xant hone- azaxanthone- 3.97.9% . D pethyl- 3.car hob&y, ate.
carboxylr-c_ac-i-d-'—-——— -2 |l -
2,7,9-trinethyl-1-" >300: .1 - azaxant ho efg ~azaxant hone- 3-
Acetic aci d%?‘lﬁﬁ???"&f“b Product 5y boxyll /cﬁ‘eﬁf"ﬁt hyl 7- chI or o- 2-

. 7-Chl oro-2-net hyl - | 292-294' nethyvl zaxani hgne-
~azaxant ho e Iitnm;]@_[_a;gxgﬁﬁgag)(y - - car boxyl ic acid
Ethyl 7- n%{grzﬁﬂﬁg-l- 7} Nidaksexylicreiahy! - 1- 80%D1met§y3-00 :
met hyl - 1- azdmatddione- agaxant hone 3- - D| rretfm#mldea carboxyl ate
car boxyl re—eet+e- ' or-mant uc ettyt—2FT lugyl =i s
2-n- PropyIEtn)d7-meth°xy-2-- Fe #¥dnt hopeld¥-23> A |
azaxant hor¢ 'lg;g ?amhme' | ﬁ.ﬁ’,ﬁ %'lactgar boxy! at,gltﬁtmfd;: - carboxylic
acid Ethyl 'Q? L “Erhyl -2 phehyl -1 - 268-269
phenyl - | - azgp(apidiRethyl- af axEhenetB- >300: Ethyl acetate
3- car boxyl1adzexanthone3+ C cazlpamtpbiedd<aci d Exprdpetic2cid-A i xture of 1.56 g of
et hyl 2- ardefpgsyRtet hyl - 1- azax"&Fh°ﬁ6ﬁé‘°‘§ carboxylate 1.0 m of acetic acid and
10 ml of —s5%sulturrc actd S[ll‘l‘ T 13 o4 hours 5 and
after wate‘?‘“‘Mfﬂ-,“gﬂg the Ppradmet 1" s cnlcé‘éqiéd by filtration *and
5 recrystag'ﬁakgoggatgrom acet Cca?&k rcedder .- By {he above' procedure was

obt ai ned 128 g colaorl essl needles—of
2- am no-7- mﬁyhntko-nzaxanth)rﬂeN&oeatelﬂokw _ aOBQB m P 313-314C(deconp.).

El ement al Y araanthane- [ ef rqzamgiions?, “cal meidyl- 63 38, H, 4.26; N, 9,86
10 Found oo%%®a’ | 4 5p: cofosdios The fol | o BEde s mounds were. produced

by proced%%z_ﬁlpmpl,qr to hﬁﬁ_pggﬁgm bed ‘aboyey;7.93819

1,597, 024 azaxanthone3= . azaxanthone-3x. ~ 1Bth&iolr t'i NQ corrpound
product carboxylate [err] / Rmboyﬂlc il vent - Ef hyl 2-amino-1 -
2- Ami no- e L. Ye= o,aﬁm?ﬁﬁﬁ%huywuue- 1 268265 3- car boxyl | c acid
D net hyl - Axﬁﬁ ne- azaxanthone-3- .  Ethyl acetate . f or mam de-
' 3-carboxylate catboxyhc acld : A .
Example 2.

A mixture of 1.56 g of ethyl 2-amino-7-¢thyl-1 -azaxanthone-B-carboxylate, 10
. ml of acetic acid and 10 mi of 55 sulfuric acid was stirred at 130°C for 4 hours
5 and, after water was added, the precnﬁltate ‘was collected by filtration ‘and 5
recrystalllzed from acetic acld-water By the above procedure was obtained 1.28 g:
- : colorless needles of 2-am1no-7-ethyl- -azaxanthone-i!-carboxyhc acld m, p
313—314°C(decomp.). = ° ' _

Elemental analysis, for C,.H,,N,O, e S
10 Caled. C, 63.38; H, 4.26; N, 9.86 : - S 10
Found C. 63.24; H, 4.56; N, 9.70 . T R

The following compounds were . produced by proccdures sxmllar to. that
.descnbed above. . -



water. E:thyl 2-am no-7- 2Am no- 7- net hoxy- 1- 337-339

nmet hoxy-1 -azaxant hone azaxant hone- 3- (deconp.) 3-carboxyl ate

car boxyl ate acid -Dipethyl- forpamde Ethyl. 2.anno-7 O

2- Am no- 7, 9-di net hyl - >330: dinethyl-1 -azaxant hone- 1

- azaxant hone-3 - , D net hyl - 3-carboxyl ate - carboxylic-acid

formam de- water Ethyl 2-am no-7-chloro- 2- Ami no-7-chloro-1 -

320- 322. 1- azaxant hone-3 - . ~azaxant hone-3 - . . (deconp.)

car boxy| at ¢ ‘ carboxylic :acid D net hyl - formam de

Et hyl 2-amigg.ZPnethyl.  2-Aning Zonet hy| 1997024 2300 1l azavanthone-3- 19

azaxant hone="3-" Brmetthyt—=——cgrboxytate ' Tar uuxly| I C

acid forrramd Et hyl 2-am ng-7- % 2- Ami (o ropy

>300: i sopropyl - %tam“g comppund; ; o ydant hone’“’-‘l%’ct L 27‘?

azaxant hone- 3- car boxyl.i ¢ gci.dx: for n car%oxyl at e

Ethyl 2-am no-9- ' EthylZ-émm no- J- myt ag’?lﬁllno:-l'l-a.zaxanthﬁ(ycr

met hoxy- 1- azaxant honeqzaxad#axant hone- 3- 3-carboxylic-acid DI Met|hy ;meté,’yt.car boxyl ate

car boxylic acid carboxyhter manmi de EHy 1 2-ani no-7-n. formarfidedm no

-n-butyl -1, '303-304 but yl-1- azax ant hone-3- =~ azaxait¥bne- 3- g

D net hyl - car boxyl ate grpoxyT1 £ acl d Y or mam de
Ethyl njino- -meth 33 339

G oo S ety (R,

- - carboxylate

car boxyl i ¢ acid formam de Et hyI 2yam no 8- formamide |

2- Am no- 8- hydroxy- — %hy‘ﬁl UAy ] ol.Lcl.Acl.llL Rhotres I—aFeant-hene- 3-

Di met hyl - "3- car boxy | Eihy! 24amino-79- q-”cMm%lyl- -} 2330f or nedi de

Exanl e 3 A mixture of dime %ﬁ‘f@” "é‘f‘l‘?ﬂﬂ' I %‘;éoxgﬁc féde- 3- car P?ﬁ?ﬁl‘*ﬁl‘te 8 nl .of

glacial acetic acid ana’ of 55% syl acl'd was stji i/, under refl ux
at [err] for 4 hours After codl | ng. t.he J]I’ eci m tlat e _was recaovered
by filtration, ri nsedErMymamaat%ma;ad 52mmroyﬁthadrl>-1-zed frem—%@z%
di et hyl f or mam de. By ltahsxagthare8- pr ocedurreaxagtbonedbt ai ned |8 F&? '

orp lm" spectrum

1- azaxant hone- 3- car bo>‘<‘§‘l’?"(¥la§cr d as col orreylinadd es, mlp
1,597,024 . 20 Infrared abs
(KBr) [err]: 1700, 16yt .7,;1,1@@ NYChoalindRIgIhc reslonggce spectrum
lerr] 9.28(1H, d, J= 2%';"3“&1‘&%{3&4 ﬁd J52hE3thon831 7 ( | H, ,mdaﬁ’y[& 8 Hz),
7.3-8.0(3H, m 5 ciEbewbtrt al anal y<' i sarbéxylic pad r | formamide.

5 Calcd. C, .64.73; H—2 93— N—581T ¢ , St The
:AminasT<iso - 3
f ol | owi ng corrpounds \/\éﬁ%{m@f'@‘d‘uced by rr%%‘l&&%ﬁﬁ% | ar tg (l%at descrl bed
above. mp. - azaxanthone-3+ carboxylic -acid - formamlde
carboxylate . : : : , S
Eihyl 2:amino-9+ o IZAmine-%methox.}.'-l-' 5300°
methoxy-l-azaxanthone-:: | ' azaxanthone-3« Dimethyl-
3-carboxylate - carboxylic:acid .| formamide
Bthyl 2«aminoTns. . -. | 2:Aminod-nbutyld: . - | 303304 -
. bntyl-l-azaxanthone-3- ". azaxanthone-3= - . .| Dimethyl- - .
3 carboxylate A carboxylicacid - - | formamide © 1
'Ethyqu-ammo-benzo- o __ZaAmmo-benzo[h]-l- ] o>3000 _
* [h]d ‘azaxanthone-3< ' |- -azaxanthone-3= - =~ | Dimethyl- ‘-
. carboxylate carboxylic :acid | formamide-
4 \ 5
Ethyl 2-aiino-8- | 2+Amino8-hydroxy- | >300°
hydroxy-1 ‘azaxanthone~ 1:azaxanthone-3: . .. - ] Dimethyl-. ..
. 3-catboxylate. ... - carboxylic:acid-" 7 " | t‘etmamtde L
Example 3.

A mixture of 1.0 g of ethyl 1-azaxan one-3-carboxylate, 8 ml of glaclal acetic
_ acid and 8 ml of 559 sulfuric acid was stirred under reflux at 130°C for 4 hours.
5 - After cooling, the precipitate was recovered. by filtration, rinsed with waterand - 5§
- recrystallized from 709/ dimethylformamide. By the above procedure was, obtamed
. 822 mg of 1-azaxanthone-3-earboxyhc acu:l as colorless needles, m: p 272°C



Starting conpound Pr oduct [err] /| Recrys. [/

sol vent Ethyl 7-chloro-1- 7 -Chloro-1- 300- 301 70%

azaxanthone-3 - azaxant hone- 3- 70% D+ et hyl - —

car boxyl at e .carboxylic acid formam de E thyl 7

- -nitro-1 - 7 Nitro-1 -azaxant hone- >300, azaxant hone- 3- '
Scar boxylic acid . 70% Di net hyl - carboxyl ate :

mam de Ethyl 7-ethyl-1- 7- Et hyl -1 azaxant hone- 238- 239

ant hone- 3- 3-c r% lic acid Acet one cqrboxyl ate

¥l henzaolhld.l : —Be-nics["*,x' e33O O aia?};ﬁw.bﬁéh(e-S -
azaxant Hofrged3absorption spectrum (KBrbemy! 1700650685 carboxylic
acid f or. mani Rl s isxt ure consisting of 341 ng of

di net hy|N“?‘;§'g('i§'§ﬂ“%{l€£iﬁ‘§§°r§§x&%n¢ﬂ%‘ﬁ%ucﬁ?‘ggncmamuauez & 8iHzpf acetic acid and
2 m of 55%3swlo(aH,im) acid was stirred at 130C four 4 hours. After cooling,

water wag added and fhe precipitate was collected by .15~ filtration and
heat ed ?'%ffg,la%‘f%}jh,%ﬁq%ﬁé@@m oned flask over a direct -fire? 15
wher eupon iHouMBSC.fe4SE0H, 297 IV, 56 ng. After the foam ng had subsided, the
fused mass was cool ed and recrystgﬂ I ier] d fro&r}éacetﬁne{ t.EXt the above,
procedurd(g1 \%S'f%ﬁ“&%néﬂnpf.’?@snﬁe’&fp’ g §¥ PrOCERELa Nt ONE- 273 di car boxyl i ¢
aci d as €HBP 8% needl es, m p. 238-239C. 20  Infrared absorption
~spectrum(Nujol) [err] 1690 1678 — 20 Nucl eag
magneti c resonance spectrul*n [err] 9.08(1H,d,} dp2Hg), 8.81(1H, - d, J=2Hz),
7.80(1 H, s) StaringQeddunddd, =2 & Bradmet, 7. 49(JLEO of, Reegsiz), 2. 75(2H, q,
J=THz), 1.24(3H,-t, J=THz)| El-enental anal ysils, or PEPFH] 25 ' Cal cd.
C, 66.91T I & 127 N5 20 e T aoessor o - - 25 - Found
C, 66.71; Byl Bdaredfy 5 10 %;gmgg 5 A nixpdpESdi sting of 1.5 g of
di met hyl TERRLALO- 1 - azaxant ReBgy e 5za di car box hrab@de 10 ™M of 55% sul furic
acid and' 10 m of glacial|acetic acid was sgirred 30 -~ at 1300C for 6
hours. "AH-er—eoetRg—the— —pi-tate—was ; Tltration, 30
rinsed w tEthyhashavodand crys} dW¥iko-bdzdxpidmnd-0% iﬁgﬁhyl f ormani de. By the above
21 azaxanthone3< 3-carboxylic:acid) 597 Zﬁ;&“&"ﬁf" jcedur e was obt ai ned
723 ng of “¥*¥ISY o- 1- azaxaht hone- 2. 3- di car bokyfi'c acid-as colorless
needl es, 206 .err] (decgn . Liegl _megngfige r esonance spectrumferr]
T ol BT O Vb bl MR e Tesanance spectry
Exanpl e 6.carboxylate S A
170 my obeth o

-5 A nm.xture consisting of

-EH— _ . r —rorTe=2737 - oxytate, | m of acetic
aci d and [Etil besgolBHo, syl f uf iBenz 3 yas. heat ef ;%?neet err] ‘for 3 hours and the
preci pi tatzﬁm%e&' [lected Py hEl%EStaon and | qemusial | ized from acetic
acid. By_this procedure Lnec sl Z-ethyl-l-azaxant hone-2, 3- 10
di carboxylic acid as crystals nelting at 210-211C(deconp.). -

10 Infrared absorption spectrum (Nujol) [err]: 1728, 1695, 1675 Nucl ear

. _ Exaniple 4 _ e
magnetic T e-%%”"i‘{%c% Sppgisting of hff‘f‘gg ‘SRt 7-Shyi Taofihbthbhe-AS. I=2H2) . 7. 80(1 H
dd, ‘]._2 %w% I;lat 2 :-act)ﬁc gii'd. dg f 55% sulfuric acid was stirred at 130°C .
' four 4 hours. After cooling, water was added and the precipitate was collected by :
15 filtration and heated carefully in a.round bottomed flask over a- direct. fire, 15
whereupon it was fused with foaming. After the foaming had subsided, the fused
mass was cooled and recrystallized.from acetone. By the above procedure was
obtained 124 mg-of 7-ethyl-1-azaxanthone-2,3-dicarboxylic acid as . colorless
needles, m.p. 238—239°C. ST ' _ S

- 20 Infrared. absorption spectrum (Nujol) ciﬁif_';;_ 1690, 1675

Nuclear maghetic resonance spectrum (DMSO-d,) &:

9.08(1H, d, J=2Hz), 8.81(1H, d, J=2Hz), 7.80(1H, 5), 7.69(1H, dd, }=2'& 8 Hz); - *
.- 7T.49(1H, d, J=8Hz), 2.75(H, q, J=THz), 1.24(3H, t, J=THz) - :

: Elemental analysis, for C,;H,,NO, o _ 25
25 _ Caled. C, 6691; H, 4.12; N, 5.20 o o .
"~ “:*Found -'C,; 66.71; H, 3.94; N, 510" -
" A'-mixture consisting of 1.5 ‘g: of ‘dimethyl 7-chloro-1-azaxanthone-2,3-
dicarboxylate, 10 ml of 55% sulfuric acid and 10 ml of glacial acetic acid was stitred .
30 at 130°C for 6 hours. After cooling, the precipitate was collected by filtration, 30
rinsed with water and crystallized from 70% dimethylformamide. By the above



2.78(2H, q,-J=7Hz), 1.27(3H, t, J=7Hz) 15
Exanple 7. 15 A m xture consi sting of
185 ng of diethyl 7, 9-dinmethyl-1-azaxanthone-2 3- dicarhoxylate | nd of

acetic acid and | m of 55%sul furic acid was heated at [err] for 2 hours
and the sparingly sol ubte product was tecovered by filtration. It was )
{35

di ssolved in a saturated aqueous sol ution of sodi um hydrogen carbonate an
the 20 . smal | anmount of sparingly sol uble product was filtered off. Th
filtrate was e -20 acidic and the prec e was col |l ected by
filtration { nmi : "lwadfmm 1587%_1

procedure Wwa Obt |PF? Vﬁlg ; g&(‘(é r0-|l-azaxanthone-2,3-dxcatboxyhc acidas
azaxant hone- 2, 3- di c& les VN esacrﬂ%26?§6 _81“PB>W needles, mp. 175-177C

21

(depol ari zati on poi Nnélearaﬁgneuc rdstraliidd: s (DMBO@Y sspect rum (Nujol) [err]:
1.725-1710, 1670 . -7.9—8.1(2H, m), 8.20(1 Hpd,Nei2Hoa9 O HlRt i ¢ resonance spect rum
[err] 9.17(1H .s), 7.85(1H, d 1=2Hz), 7.@5L1h ¢d, J=2Hz), 2.53(3H, s), 5

S
2.45(3H, s) Exanpl e 8. A Anixtuté WoBsistiag SIS 170N rg O f "4ty -yl-efi¥dnthone-2,3-
7- et hyl - 2- hydr oxy- 1disarboxslateh bmboef 3eetig @cid and Igalrobi5%Autiene:, acidGvasheatstl ag136%C al

acetic aci d and 10 for3d f’“ ;;%?apfeﬁ t‘t‘“é\’éﬁ lvﬁﬁ?fﬂwtaa ? v fe rf ¥ ux -at
1300C for. hqyr S. 3§ng gﬂl i‘@l‘.’nﬂf“g&é@l | 8 10

f||trat|on rinsed vvater and recrystallized rom methylformamde By
t he above r ocedur elnfmsdebiomimdpecmm (NgjoB fem™: 1728; 1695, 1675

7- et hyl - ydroxy-1 %&Qg 3nans LR ﬁM§6I £s colorless platelets
mel ting 2t 500 2b6C 3(1HES N9 ?fﬁ'ﬁ?egi aﬁﬁpm@ (mru& 5u5 4B, a ROHE), 1740,
1675, 1610 - 2.782H, q,-J=786), NRZ(3Hat, Jﬁﬂgz)et i ¢ resonance spectrum

(DVBO-d ) 8: 1.25(3H, t, J=7Hz), 2.75(2H, C‘ml 77Hz) 7.45(1H d, J=9Hz),
7. 70( 1H, dd, ‘1159 & ZHZA’mlztuﬁ?’((oLk'Ltmg’of‘lS'? of §Hlmetl§al%m&e%3- 40

A mixture consi sti gigarbéxyRft)l mbof@tetiRaEM bn %ﬁ@ﬁ nc?akﬂ)ﬁiﬂh dacedat 30°C :
40 carboxyl at e, 10 fvh'Zd!foufs édleabarmletwlebla@mdquds rerwfbyﬂﬂ%tmlltm%c aci d

d the
was stirred u %‘xﬁ %ﬁygfﬁrg?ﬂ ;&fluq%e l:% HI llzl%éhdy of é qt ‘made 20
precipitate was col £oll teaw 1tAAk Pystadia fromacetlc

recrystallized frorraculd—wubh yf dlenwhw @rocBiurd lvas abained 20 oog Al I79-dimethylit ai ned
418 ng of 2-hydroxy azgi*ag P;émyllt‘:aac 2y pple yelow needles, n@s 1i-t7d°C :
%ie 123 1 mJ s

crystals, mp. highet 45 Infrared

absorpt i on, spastrumx(fﬂﬁﬁﬂ)abgoelstro}l spectrdin, (Nﬁjﬁﬁ(}m-‘lﬁm—l-‘ilmui €670 nmagnetic 25

resonance spectrurrg rr] éﬂ‘“@ , 1H -dd, J=8 & 2Hz), 8. 82(1H,_'
s) The follow ng ¢ bﬁﬂyﬁlﬁ s‘?\’@,r’%’(l ?}_ g’%‘é 1, TBRART 2 5451&9

22 Starti ng ' conpound - ProductExamples err]/ Recrys /

sol vent Ethyl .- nethylA 2{“’“““’ consisting 91\/@9?%9& ﬂﬂ@ﬁ?‘%&z ydroxy-1-azasayy g"“e'}
carboxylate, 20 ml_ of S d was

hydr oxy- 1- azaxant hofiger reflux at 136"(,‘5}%&? m olmg, the #JW:; cgree&@%)(yl e

carboxylic acid filtration,  rinsed rethl wderbinkd \rbcrys stdll& frsigh- ethylformamlde By the

7- Met hoxy- 2- hydr oxyabove procedure- 339 dbtainredd92 Inaz&i-&twhzammxy- -agaxanthone-3-

- azaxant hone: 3 carboxylicgeidias eplqrlessplatelstimeliingat 292—296°C.. car boxylic
-acid 35 fornm}ed%aqhwh sPectiei TRBY)-oki—": 1740, 16759r6Met hoxy- 2- hydroxy- 35
>300: hydroxy- 1- azagant hone- 1 azaxantt ho?SMso Di net hyl -
3-carboxyl ate car bt 0“3“""'5 cctrumm, p r deefkhyd
2.75(2H, g, J=THz), J'W'B, S0(TH, dd, 1=9
2- hydr oxy- 7, 9-. 2 & €?>8¥(1 2Hz),q874(m)s? E’H z. OE A
N S Examp 9,
- 40 A mixture consisting- of 600 mg of. ethyl 2-hydroxy-l-azaxanthone-3- - 40

carboxylate, 10 ml of glacial acetic acid and 5 ml of 55% sulfuric:acid was stirred
.- under reflux at 130°C for 4 hours. After cooling, the precipitate was collected by
X : filtraton,. rinsed with water and recrystallized from g imethylformamide. By the
: above procedure was obtained 418 mg of 2-hydroxy-1- azaxanthone—S—carboxyhc '
45 acid as white crystals, m.p. hlgher than 300°C. .~ | - 45

: Infrared absorptlon spectrum (KBr) cm" 1745 1660 1620

'Nuclear magnetlc Tesonance spectrum (DMSO-d,)
7.6—8.1(3H, m), 8.17(1H, dd, J=8 & 2Hz), 8. 82(1H s).

"The followmg compounds were produced in the same manner as above.



di met hyl - 1- azaxant hone di met hyl 4 - azaxant hone- D net hyl -

3-carboxyl ate 3-carboxylic acid f or mam de Et hyl
7-n-butyl-2 7-n-Butyl -2-hydraoxy- _304- 305 . —

hydr oxy- 1- azaxant hone- 1- azaxant hone- 3- D net hyl - 3-carboxyl ate
carboxylic acid _formam de Ethanol Exanple 10. A m xture of 500

f ethyl 7-ethyl-2-methoxy-|-azaxant hone- 3-carboxyl ate, 10 ml of acetic
and 5 m of 55%sulfuric.acid was stirred at [err] for 2 hours, 5
wed by the addi ti on of 20 7.6 water and further stirregd at that

E far 10 mnut 't\nnl i eV B th_ . 3 '/t ate was

COIIeCteu byt ToT, T St W T WAt e, et anaatSs ol ved’ M 3 nl'of

di et hyl f or Fesul tant, sol ution d390f silica gel
and sti rred%f‘f‘gmg’ﬁﬂm% hen| t he dlal;I PRy - for Tﬁfd‘%@gsm stilled off. The

residue was layered on a chlum of 50 g of silica 10 _ gel and el uted

with a sol n hIorof ne-fornic (9:1:0.1) to obtain 10
about 390 %&'19 _é%y&- M]_&:jgx‘(g%l% ‘?ﬁ’ﬂ’ fysta fﬁ%@ﬂ f:rom di met hyl f or mani de-
et hanol tm-&laioayme 5 rrg of &rtﬁmulaca met hoxy- fdma@axant hone- 3- car boxylic

‘acid as cetortess—peed-es—-A-pr—a22—fer—FEereptal—anralysis, for {err] 15
Calcd. C,- ]ﬁﬂylzil}etﬂdx)’% 38; N; 7-M¢t5(8Y'2'hydme' | >300: '

15 Found g,; taxqqthome 24 lrgf‘;gaﬁn‘?lff(‘fl'%ﬁ rar ed ﬁ%‘?‘e gt on spectrum (Nuj ol )
[err] 1690 % BH2® 1600, 15p°HPR 2855, 790 ga magnetic resonance
spectrum [gp 1]9_,1%% 89,,3%0’;‘ OF 80( L H300 . 7.40-7.63(2H, m,

4. 05(3H, Sﬂydfo:?y—l éﬂmoﬁb— JF gione%lox Bhsblmtthyn.] 7.5Hz) Exanple 11. In

3.5 m of Eﬁwosxuﬂﬁurl ¢ acifi- @chemlr@ -agigi d (1 1) fmeemigessol ved 681 ng of et hyl
7- ethyl =2= 1n:t||y|a1n o= |-araxa|rr||Uﬂe S=Tar uu yiate—Tme—sol uti on was heat ed
at 25 Ethy 2tfpdepryy 75 houl ¢ ThIe-Hd axaxﬁ?én 2%, gH 5 with 10% sodi um

hydr oxi de-3. xyl;a,:axﬁ’%h‘mesu Aoy fe /\/@@mﬁgﬂect ed by filtration,

ri nsed wi.th water and recr Qtail 1dejrom dipethyl f ornanm de- et hanol to

obtai n 488y 7afoudief hyl - ed-Bth B thyaRxy-1- al ageandoone- 3- car boxylic acid as
crystal s, hyﬂquy-bﬁzamn}ho@l err=rit-@daxaanmqy3s=l s, fof l?me;ths]l- 30 -- Calcd. C
64.42: H 4cayb3)xylﬂe 9. 39 carboxylic-acid . ormamide : 30 Found
C, 64.24. H_ 4.50: N_9.19] 23 - Ethanol

1,597,024 23 I'nfrared absorption spectrum
-(Nu1 oI) [err] 3270, 1690, 160@, R79, 1300,- 1127 Nucl ear magnetic resonance
spectrum exm]ixwreaﬁ‘&oemg of ethyl F-2tHylnethaxy /lsdzdldnthope-Beurbdapate, 3. 03(3H, d,

J 4

on3
2
%
Y B0
g 8

) mlofSS/osulfur cid agg at °Cjc£2|-lp IS, 8.70(IH, s)
R A

0&%}{’ ®acid’and 10 m of
acet | c aﬁ.; a};ﬂl@@aﬁapm 33ﬂ@yamt Horénah mee was stirred at
[err] foreSIQtaMcsqlnBon ma@edéenbilsag«bmdotlrrtdwelk auichqn(bhc dimethdr was added to the

reagt i onfoR r"'s'd“ LAY F%‘ failiea col | ect ed by
o e S B Rl e e
By the a&bamel qbrdbt:a&!:ﬁ.’os mgwﬁbemﬂ&anamﬁkyﬂ-aw&ltgorﬂﬂ-chboxyllc acidas -
i sopropy¢°|9ﬂ£eﬁzfm‘3m man@268=28¥boxyl i ¢ acid, mp. 259- [err]
Elemental analysis, for C,gH,;NO,:

15 Caled. C,6421; H.438; N, 468 s
Found C 6410;H, 424N, 471 - - _ _

G—-

‘4

Infrared absog(‘)ptton spectrum (Nujol) cm™:
1690, 1660, 1600, 1590, 1290, 825, 790

: Nuclear magnetlc resonance spectrum (DMSO-d.)
20 8.70(1H, s) 7.80(1H; m), 7.40—1. 63(2H m), 4 05(3H s), 2 73(2H q, J—7 5Hz). _ 20 .
- L.23(3H, t, J-7 SHz) o .

Example 11. ’
In 3 5 ml of 50"/,, sulfunc acid-acetic acid (1: 1) was dlssolved 681 mg of ethyl 7-
cthyl-2-methylamino-1-azaxanthone-3-carboxylate. The solution was heated at
25 100°C for 6 hours and then adjusted to pH 5 with IOA, sodium h drox1de The 25
resultarit precipitate was collected by filtration, rinsed with water and recrystallized
from dimethylformamide-ethanol to obtain 488 mg-of 7-ethyl-2-methy am1no-1~=
azaxanthone-3-carboxy11c acid as crystals m.p. >300°C.

Elemental analysts, for C,H,N,O:
30 Caled. 'C.6442: H.'9.73: N.'9.39
Found C, 64.24: H, 4.50: N, 9.19



owl ng conmpounds were produced.in 'the same manner. Starting product

[err]/ Recrys solvent 1-Azaxanthone-3-. 1 2
hone- 3- 267-269: carbonitrile . carboxylic aci -
setate 7-Ethyl-1 -azaxanthone- 7-Ethyl-1 azaxanthone- 238- 23@
) ile . 3-carboxylic acid D nethyl - formam de =
P neshyl - 2- Ani no- 7- di met hif7.024 258- 260 23
a axant hoNEfrared absbirptivn spedriaX@tidnode:3 (De conp.) 3-

Frile 32@%15?5)(9!605(:153@4 300,437 Acetic acid 7

Butyl-1 - Nucteaf BUE vk sheci 80-3 g 228 azaxant hone-3 -
‘hone- 3- o f%s("sl?;g %b&e HE),Q&B i;ﬁ&“t’};q z),303(3H d, J=4HA,IPOXYIALC aci d

5 m), 7.80(1H, d, J=2Hz), 8.760tHopl e 13.
xture of 27 nmg of 7-ethyl-|-azax thqne23 carboxylic acid, 12 ng of
di ethanol ami ne and 10y mRfur&bhane of %82 a 4uﬁﬁﬁc MBI (06AL Reic 248,

sol utizon was conceos7sag eﬂlmaﬂp ﬁ-fatoginocpahxangmné lves ﬂfrﬁdlapllZ(HCG'dr zmys:*s al s
wer e col I'ect ed by Ntbrtqoamleuw teheloab\mrer tl@bt" tiu

7-ethyl - 1-azd%ant h L DFsgipitate s Agﬁz %‘ as
col orl ess crystal s@% gym%fﬁa‘i % xylicZddid '@dﬁﬁma y5| s %?l}id[err]

Calcd.: C* 60.95; H, 5Tl&2folld\#(mﬂcotﬂ:05wmbr€proﬂﬁceaoﬂ thed, safBe @ianne, 7.49 WHAT VE

CLAIMI1S:- 25 1. A conpound of the formula (1):
; ’err] V\her el n Lorel C h dr ooaon al lcasl ahonal carhbazaorl hud_rnxyl

e r—+S—ryereg AP ANERE SALALLD AN LA LA SIS A LI
4 or am no, which may be unsubshtut ed_or substittte;@bb one al kyl; m
1 or 2; and Rz iMattipagspducty| koxy, hal ogedet nitro, fh l/ CCRE boxyl
genyl ene 23 1, 397 Bg

firared absor pt i1Q0,,sR8GhdAM (NUj bl,)_AL 2370, 169026-,1%);5 1570, 1300,
1127 Nucl ear nmgnet i @hb@ganance spec f:élw c,dl 25(3H u:;hy achta®dz) ,

2.73(2H, q, J=7.5 —8{2H in),
7.80(1H, d, J=2Hz), 783tE£1(1I-dziaxasr)mexa I'B-Eﬂlﬂl-l-hnxaxtlrme@turezzﬁ—zm m of 50%
agqueous sul furic acidceesitilo ni of afel+eberglieiaciy. 875 q Bfmethyl-

7- |sopropyl 3-cyano- 1- azaxant. hone wag$ stirred at jerrl ™t ours. L

"After conmpletion of, fne . wat £f wa to fhe s eaction mxture
and the 10 resula,,'é, o.j;%el ﬁdetate 'A':mﬁ_zidaggt _§).y fli ?Sig,ﬁpn ri nsed :
with water, dried arsearbbfiirilecr yst al | § zeabdxylinacetdtgsml . |Bacétheacabove
procedure was obt an—-ned—@—@-Z—S—g—e-f——-?— xylic
acid, mp. 259- [err]7-t?dneBtftxj+1I-ovm ng cqpnbmrastyme-re prodycezs228 t he sane
manner. mP. Starti r\‘gﬂ’,‘ngr ot azaxgothe Ethapedyr] / Recrys /
sol vent 1 - Azaxant hdhe-g- 1 %‘3?5#{%’*& e- 3- 267- 269
carbonitrile _ carboxylic acid Et hyl acetate

15 Example 13. 15

A mixture of 27 mg of 7-ethyl-1-azaxanthone-3-carboxylic acid, 12 mg of
diethanolamine and 10 ml of ethanol was dissolved under heating. The solution was
concentrated and, after cooling, the precipitated crystals were collected by
filtration. By the above procedure was obtained 25 mg of 7-ethyl-1-azaxanthone-3-

20 carboxylic acid diethanolamine salt as colorless crystals melting at 162-—164°C. 20

é Elemental analysis, for C,;H, N,O.
' . Caled. C, 60.95; H, 5.92; N, 748
Found C, 60. 70 H, 5.87; N, 7 49

WHAT WE CLAIM IS — s '
: . 25 1. A compound of the formula (I): 25

(R2)p v (@

wherein R, is hydrogen, alkyl, phenyl, carboxyl, hydroxyl, alkoxy or amino,
which may‘be ugsubs»gtntuted or substituted by one alkyl; mis 0,1 or 2; and R, is
alkyl, alkoxy, halogen, nitro, hydroxy, carboxyl, butadlenylene

T et



7-Ethyl -1 -azaxanthone- 7-Ethyl-1 -azaxanthone- 238-239 3-carbonitrile

3-carboxylic acid D met hyl - formam de 2- Am no- 7-di net hyl -

2- Ami no-7-di net hyl - 258- 260 amnod - azaxanthone- am-no-|
azaxant hone- 3- (Deconp) 3-carbonitrile carboxylic aci d[err]
Acetic acid 7-tect. -But-yl-l - *T-tert.-Butyl-|

azaxant hone-3 - azaxant'hone- 3- . ﬁ" |I
carboxylic acid 15 ) : m M

15 A mixture of 27 mg of 7- ethyl-l-azaxanth - 3- carb*oxylle ati
di et hanol aii ne2dnd 10 mi_of ¢ - :
sol ution wa's’concenlﬂmeddbammnaﬁdc&nmc(uojol)mgr‘ t he preci pitated cryst als
were coll ected by fil t3hil1649, 168, |t5F‘Rz 139oV27 pr ocedur e was obt ai ned 25 ng of
7-ethyl - 1- azaxant hoRgeadi nfa@netic reso Yhlef @ﬁsgg%@ £thanol ami ne salt as
colorless crystals rreTLzsum Al1=16Hz) EV H, q, J=7.5Hz), 309(3H, e,meanalmnawms fcgr
[err] Calcd. G 60.95;mkl7.8¢1H; d, J=RH2), &@(Hﬂ)uhd C, 60.70; H 5.87; N, 7A9
WHAT WE CLAIM IS - 25 - ... . 1. Aconpgy o{theforrmla(l)

25 wherein [err] is hygr0g8&fre &llbﬂl of Wﬁ%ous%ﬁfﬂ?@)ﬂlﬁ 1an<h}'61ﬁlpé'ﬂhlcetlcadclﬁoxy ar
anm no, which may beo.8Tssgl bs’z-isbprb 3-(DYanB-l] ﬁthﬁxedavdsytmmaatalzkm for® homrs), - 1. or

: er n, ea and the _
ﬁi,lt :3? eL;{ ;]n ell(S)-. alzz egtult:gtmggg ltate was ectm F:;E)"Wqufratl nm%;i ﬁg‘ w’(‘ygled and . = 10

recrystallized from ‘ethanol. B th ‘above pr ocedure g of 7-
24 [err], which for @propyPeBzRdtehdnt-NGa ¢ adly, i Jmentlocar on atoms or
am no, whi‘ch may be un’ﬂwtfgﬂqvmﬁ@@hpoundsmisstprodnceﬂmbye same| mapwtr. one al kyI or
a physiol ogically acceptabl e salt thereof 5 2. A conpound as
clained in claimil, ' as
clainmed in claim1, wherein mis 1. 4.Aco‘r;poundascl_lmdlnclalml :
wherein mis 2. 5. A cOfItRERIME cl ai hred i nFEd%tm 1, wherE&?) fis al kyl
having | to 6 carbon_atons. 10 6. A compound as| cla med’l claim1l,
wherein [err] is am RO, a anthoned- - O F-acftiipiind as clapngg in clain
wherein [err] is am ra;grb ;%1 'S subst tddivegyligRci@ane, al k Ipt \Abgngel to 3

carbon atons. 8. A
carboxyl. 9. A conpoUrEihyd -eedxanthee- in Gl-Ethmlla,zaM/ﬁﬁélel-n ezss-]-zsos hydroxyl
15 10. A conpdcarbdnigide c| ai med | d-eerbgkyiicreidwher en [fIBFIFt iyl S al koxy
having | to 4 15 carbon atons in the aI.'kyI rmi eties 1 formedtmound as

clained in claiml, -%:?J-ﬂdl AN 24Ym1 L Lo b carhon atons. 12.
A conmpound as cl-ai med iy Ghsia ﬂm whef &k 1€Jz£3“nih§ne§§| koxymgg, ¥pRo | to 4 20
’ catboxyhc acxd.Z‘H SO Aceticacid:

carbon atons-in the al-da;bbmmle
kra-l--eg-e+‘-1—-ar4—-A

20 13. A conpound a
conpound as clai med iTresttBiityld, where n-tER.-stylm-tro 15| 28s-exaspound as

claimed in claimi, \&ﬁ$1ﬂ ‘ge? re] is rPF?g@nTm may bef UFtbaspkt it ut ed or
substituted by at | e&Z8P°BEE al kyl havj f§PP*¥E62%dcar bon at ons. 25 :

16. A conmpound as clainmed in claim1l,” wherein [err] 'S ydroxy. — 25

15 ' Examp. le 13. 15
A mixture of 27 m mf of 7-ethyi-1 -azaxanthone-S-carboxyhc acld 12 mg of
diethanolamine and 10 ml of ethanol was dissolved under heating. The solution was -
concentrated and, after cooling, the reclpltated crystals were collected by
filtration. By the above procedure was obtained 25 mg of 7-ethyi-1-azaxanthone-3-
20 carboxylic acid diethanolamine salt as colorless crystals meltmg at 162—164°C 20

Elemental analysis, for C, H N O,
. - Caled. 06095H59'5N7s
g - Found C 6070 H 5.87; N 749 BT

. * WHAT WE CLAIM IS:— ' e :
. 25 I. A compound of the formula (I - .. - S 25

Ry

‘wherein R, is hydrogen, alkyl phenyl ca,rboxyl hydroxyl alkoxy or amino,
which may "be unsubstituted or substituted by one alkyl; mis 0, 1 or 2; and R, is
alkyl, alkoxy, halogen, nitro, hydroxy, carboxyl butadlenylene

B Y



17. A conpound as clained in claim1, wherein [err] is carboxyl. 18. A
compound as clainmed in claim1, wherein R2 is butadienylene which forms a
~benzene ring with any adjacent carbon atons. 19

7-Et hyl - 2- net hyl -1 - azaxant hone- 3- car boxW 20.

bt hyl - | - azaxant hone- 3- car boxyl i c.

Pt hoxy- 2- net hyl - | -'azaxant hone- 3- car boxy !'ﬂ H!

;3 Tri nmet hyl -1 - azaxant hone- 3- car boxyl i c” ' H" "Hm””m
oro-2-neth I-I-aza ant h 5
7-I $% o ’) ”‘E,h"?/ 1 X Oq%..‘ﬁ)zgar bOXyl | C aCI d 01:4. . — 35“ ,J
2-n- Pr opyl gq_cgfgﬁa.lq W ring ‘with. any adJacent N 35 26.
e- 3-car boxﬁ"‘i’g}"k sd°raf‘7“°'2'h‘ﬁ\ "8 @qe? Lyastited Py ghleast ¢ oy boxylic acid.
28. 2- Agt BahjsiohpRuBNidaIBICmRaRGaXy| i ¢ aci d. 29, -

Y
-

g im no- 7- 2eA aampou idaszémgd ho?iem&wplbl Ilsl(;b aci d. 40" | %0.
m no- 7, r%lcﬂ'ﬁt 8l % r—"% i ¢ acid. - 40 31
~ 2- Am no- 7- % poilm%z% f c n sljaﬁq"ﬂﬁindg 1 €. carbon
1- AzaxantoaRne- 3 car boxylic aC| d .' | oro- | - azaxant hone 3.car boxyl iC
aclid. 34.. ﬁwNucommulndaz £ Fllsgxgd B ém!fg H' 45 : ‘g
7- Et hyl 'bl _ ;Eg%gwn wherei amino which is su stltuted 45 3 6.
7- Chl or 07 Isag@ Q) Xehledeln Ris darbdkgl. : '_ : R

7-Et hyl -1 - ammnohmmcla n®d @l dkamp feircR dighydrox@g
7, Y. D net hﬁ? A ccgggyfl igih ﬁ&le@ "B"lﬂ I”BSB?SFI II{,Cls 3‘&‘?’8’ haélgg 1 to 4 15 *
g,&p nd

Et hyl 3 KA BnEn 3-ARFRPROM Iy B -

ing 1 todkarb 40.
Elydro&ymﬂs- azaxant hone- 3- car boxyl i C amM 1 B amen - 50 41.
#®

hy: -cgr bgm Waﬁﬁmmﬁ imelaigy k; shprsieyR 4 ig alkexychaviag | to 4 2%
hy e s acid. 43.
tﬁ]h‘gmg un clﬁ&%ﬂl@iﬁﬂq ﬁvger&ﬂ 1@1%){4163‘&:1 aa.

7-
2-
7-
7-
2-

Ani no- 7- yg ReclamOQ WhE IR, Gs mebd.
2- Ami no- 7- 18ap mmolu asadammtnhzimm IBWbaplb(BQy-‘r arging whigh nsy - - 45,

2- m nongs\.x?ttm Il;. un ? me hpﬁm g,aqll%)}wlﬁg girbon atoms ' 25 55 46.

2- A no- 7- 4 ToRDRi} GarBsiOl. 47
2- Am no- ben& ouadaxam‘idemmed&ﬂcar\hm Rgis batadldnyldlsth:hAm no- 8- hydroxy 1-
azaxant Hmne@ee t ab)t 3 b %’Fﬁyd 2- hydroxy- =
1- ggaxant h %g é{‘?é e' ‘;’,‘3{ e a ! 50. 7-Met hoxy- thydr oxy-
1- az axant haper ¥14- aamdhone-a-carboxyhc acid0. 51. 5
% Hygr oxly . Q—lﬂ-ﬁmawl-lazazuhmﬁmmx yﬁaﬂb xyI i ¢ acid. 52 )
n- Buty ic aC|d 53. '

g hyl - _gé ,{ﬁehy--ﬁzax nto --cgrb a5 ,

?elnzo[ h] - %?.zamz mm&m&:ﬁhmyﬂmrbamm ac165 7 5B,
- 1 A )

1, 53(7)p6(2)2y| .l 2-%3%§-azaxant one-3-carbb'o%ggc’% Heid, o 65 25

ino-7-methox 1-azaxanthone-3-carboxylic %éd 56.
2- Agni no- 7- ébn}'ﬁﬁ YL difet yla?aadﬁaﬁthmm@caﬂag ﬁrcbeinyl ic acid. 57.. AOnethod for

the productii cAminod-chlong bmdandfonthﬂarbwhﬂﬂ‘ad(l) [err] wherein [err] is

hydr ogen, g«zg E&%“ %!ig)g&(r groxyl; al koxy or anino, 5 .
Yoty y am no,
| whi ch may ﬁgf&“})&,&“ﬁ d%uf ed by one alkyl; mis 1, or 2; R2

I s455 al kyl3s. REthgixlyaza‘aathompeIicar xjylrcm,mdhydr oxy, carboxyl, but ad|‘§nyl ene
( - CH=CH- - CRECH-Chioronkdzexenthon %7?3 dicasbox \é"n%cl ing.wi.th any adj acent carbon

atons, or %%1;15 ¢ l_aﬂm" ﬁoﬁ qg,dor substltuted by at | east

7-Ethyl-2-hydroxy- -azaxanthone-3-carboxyhc acid;
50 - . 40. 2-Hydroxy-1-azaxanthone-3-carboxylic acid. o 50 X
41. 7-Ethyl-2-methoxy-1 -azaxanthone-3-carboxylic acid. -~ :
42, 7-Ethyl-2-methy1ammo-1-azaxanthone-3-carboxyhc acid.
43. 2-Amino-7-methyl-1-azaxanthone-3-carboxylic ‘acid. - : .
44, 2-Am1no-7-1sopropyl- l-azaxanthone-3-carboxylic acid. - -~ .= : 4
55 45. 2-Amino-9-methoxy-1-azaxanthone-3-carboxylic acid. : 55 -
46. 2-Amino-7-n-butyl-1-azaxanthone-3-carboxylic acid.
47, 2-Amino-benzolh]-1-azaxanthone-3-carboxylic acid.
- 48, 2-Am1no-8-hydrexy—l—azaxanthonc—ﬁ%—carboxyhc acid.
. .....— - 49, T-Methyl-2-hydroxy-1-azaxanthone-3-carboxylic acid. _ '
60 50. 7-Methoxy-2-hydroxy- 1-azaxanthone-3-carboxylic acid. 60
51. 2-Hydroxy-7,9-dimethyl-1 -azaxanthone-3-carboxylic acid. '
52. 7-n-Butyl-2-hydroxy-1-azaxanthone-3-carboxylic acid.
53. 7-Ethyl-1-azaxanthone-3-carboxylic acid.
54, Benzo[h]-1-azaxanthone-3-carboxylic acid. T
65 . 55. 7-Isopropyl-1-azaxanthone-3-carboxylic acid. - 65




one al kyl, 10 or a physiologically acceptable salt thereof, which

nmet hod conpri ses hydrolysing a 10 conpound of the formula (II) [err]
wherein [err] is hyerogen—atkyt—phenyt; glKnyCdIUUHyI, nyuroxyl, alKoxy
or amno, which may be unsubstituted or substitutéd—by—ene—alkyl man

[err] have 15 t he sane neani ng as defined abo rr cyan
al koxycar bonyl or 15 carboxani de, whi ch may . be unsu @u EM“ m'

substituted by at |east one alkyl. 58. A nethod accor
substantially 3§ herein described wth reisyrmee to any of the speC|f|c 25 -

exanpl es. ngg/o -Gcrrrpuuuu \%)}me}io‘g_gr e rmind- 1l e 3M B dgiaDy @ netnod as

claimed i clai for the production of a compound. of the formula (- .
20 60. Conpound (1) as clained in claiml, substantlally as herein defined

with reference to any of the specifi.c _gxa Db : 1phwarmaceutlcal .
conposition conprising a corrpoqag, (_ @ any of claims {to 56,
i &

59 and 60, together with a non- y 25 accept abl e
carrier or diluent therefor. ; - ) ' 25 ELKI NGTON
AND FI FE, Chartered Patent Agents, Hi gh Hol born House, 52/54 High Hol born,
London, WEIV 6SH. Agents for t he Appl i cants Pr| nted for Her Majesty's
Stationery Office by tmrr{ml!iﬁusehydt@sesslk mylsmwoxxl%ltoxymm"mhed b¥

t he Paten;[2 O ffce, 26 ‘%Eﬂ i W?‘ﬂl%ggmﬁﬁjlw a ]1"‘%& fgﬁah‘g\hlch

copi es may be obt ai r‘ed(ﬁ H—CH—-CH—CH—), which forms a benzene ring with any adjacent
carbon atoms, or amino which may be unsubstituted or substituted by at least

one alkyl,
10 or a physiologically accei:table salt thereof, which method comprises hydrolysmg a 10
compound of the formu a (II): :
(Ry)y b 0 T an
X =
. 53
0

wherem R', is hydrogen, alkyl, phenyl, alkoxycarbonyl, hydroxyl, alkoxy or
. ~ amino, which may be unsubstituted or substituted by one al f'l ‘m and R, have
15 the same meaning as defined above; and R, is cyano, alkoxycarbony! or 15
3 carboxamide, which may be unsubstituted or substituted by at least one alkyl.
; 58. A method according to claim 57, substantially as herein described with
reference to any of the specific exam fes.
) _ 59. Compound (I} as defined in claim 1, when made by a method as claimed in .
€ 20 claim 57 or 58. 20
60. Compound (I) as claimed in claim 1, substantially as herein defined with .
reference to any of the si)ecxfic examples.
61. A pharmaceutical composition comprising a compound (I) as claimed in
any of claims 1 to 56, 59 and 60, together with a non-toxic, pharmaceutlcally
25 acceptable carrier or diluent therefor : 25
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