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0, 015, 231 Indenonecarboxyllc aci ds and esters thereof and processes for_ (:Eg

- their preparation The present invention relates to halogen0|ndenone-
carboxylic acids, processes for their preparation and esters of these
"halogen0|ndenonecarboxyllc aci ds. - The hal ogenoi ndenonecar boxyl i ¢ aC|ds

"~ according to this invention:are suitable for the preparation of photo -
crosslinkabl e polymers.. . Li ght-sensitive polymers based on .
Habogen0|ndenonecarboxyllc aci ds have not .been dis- closed hitherto and a

5correspond|ng sensitivity to light of thi's acid itself has al so not been. -

. descri-bed. However, a nunber of pol ymers of different types whi ch are
crosslinkabl e by the action ofllgﬂqu5u23IIMM|ch crosslinking is effected

by a photocycl odi neri sati on of speC|f|c ‘C=C doubl e. bonds have al ready been

~disclosed. The patent applications and patents |isted bel ow con-..stitute
“the prior art, which conprises not .only light- :sensitive polyners of this

“type but also correspondi ng | i ght-sensi.tive nononers which are suitable for

the pre- paration of such polyners: - Japanese Publ i shed SpeC|f|ca- tions:

 49-128, 991, 49-128,992, 49-128,993, 50-5,376, 50-5,377, 50-5,378, 50-5, 379

- 50-5, 380, 50-9,682, 50-10,884 and 50-77, 363, Cerman CIfenIegungsschrlften
2,031,573, 2,032,037, 2,626,795 and 2, 407 033 and U. S. Patent 3,079, 041.

- Wth the exception of the pol yners accordlng to German Of f enl egungsschrift
© 2,407,033, these knolindénghecarbenylticyecidisy aRids e¥tRrs!ialeyde for which

the sen5|t|- S “and processes for thelr preparation '

_ ' The present 1nventlon relates to halogenomndenone-
S icarboxyllc acids, processes for their preparat on and :
*  esters of these halogen01ndenonecarboxy11c acids, -
_.-The halogen01ndenonecarboxyllc ac1ds according to this
~invention are suitable for the preparatlon of photo-'

;crossllnkable polymers : nght-sen itive polymers based 1

"~ on halogeno1ndenonecarboxyllc acids have. not been dlS—-
closed hitherto and a correspondlng sen51tlvlty to llght
of thls acid itself has also not been. described,

R ~ However, a number of polymers of dlfferent types
which are crossllnkable by the action of light and in

;?whlch crosslinking is effected by a photoc yclodlmerlsation
of specific. C=C double bonds have already been dlsclosed
The patent appllcatlons and ‘patents listed below con- =
stitute the prior art, which comprises not only 11ght-.

bsens1t1ve polymers of. thls type but also correspondlng
_llght-sen51t1ve monomers whlch are suitable for the pre--

-paration of such polymers- Japanese Published Sp601flca—r o

- tions: 49-128 991 49-128 992, 49- 1?8 993, 50-5, 376

- 50-5,3717, 50-5 378 50-5,379, 50- 5, 380 50-9,682, |

 50-10,884 and 50-77, 363, German Offenlegungsschrlften- :
2,031,573, 2 ,032, 037 2,626,795 and 2; 407 033 and U, S'
'Patent 3,079,041, : :

_ ~ With the exceptlon of the polymers accordlng to

. German Offenlegungsschrlft 2,407,033, these known 11ght—.

_sen31tive polymers are substances for which the sensiti-



-75- vity.to light .is due to maleimide groups-or derivatives thereof. Thd '}

sensitivity to light of the polyners accorQ|ng to German. - AT

_-CIPenIegungsschrlft 2,407,033, on the-other ‘hand, is due to substltuted
-1--car bonyl oxy- | H naphthalen 2-one . groups. The crossllnkable pol.ymers known

‘hitherto have the disadvantage. of a relatively Iom1photochen1cal sensiti- .

- vity.and for this reason are not suitable @r-are not well suited '
u;g;—nunerous applications for which substances highly sensitive to Ilght
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__necessary and t S Tn.interference .
Chlor0|ndenonemmphﬁh&lenfﬂﬁmn©fgrﬁ@9$ornula [ ERR]. ‘has al ready been
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such as benzophenone, thloxanthone and the like, - More--'
-over, these polymers are colourless o Frequently, how- -
- ever, for technical reasons it is desired that the light-
' sensitive material has a specific colour.:* With the
known polymers, ekpensive dyeing is then necessary'end
this sometimes also results in interference;
Chloroiridenonecarboxylic acid of the formula

* cood

_ has already been descrlbed 1n a publlcatlon by Th Zlncke-_
'-and M. Engelhardt Annalen d, Ch 283 (1894) 341- 360
: Thls compound is prepared by a very 1nvolved
multl-stage process whlch apparently prov1des the product
'g in a poor yield. - It 1s not possible to prepare any
‘other chloro-1ndenonecarboxy11c acids, for example those
in which H atoms of the 51x-membered ring in the above
. formula have been replaced by substltuents, this lack of
- success presumably belng due to side: reactlons such as
‘oxidation. ' |
In J. ‘Am, Chem. Soc 52 (1930) 3404 3422 R.E. Lutz_.
“has reported inter alia, on the Frledel-Crafts reactlon
~ of dlbromomalelc anhydrlde w1th benzene in the presence of
AlCl3 ' He obtalned in - the main resinous products of -



of’ dlbrononalelc anhydrlde Wi t h benzene in-the’ presence of [err]. - 16
obtgi ned in the main -resinous products of 3 high nol ecular weight and B

~inlTowyield, also the bronp- carboxylic acid of the formula [ERR] In a

~ further publication "A convenient synthesis of sone highly functlonallsed
- chronones and i ndones", Synthetic Comunications 9 (2), 129-139 (1979),.

_ Roberge and P.- Brassard reported on |ndenoﬁeearboxyllc aci-ds -whi ch’ contaln
- aH group in the 7-position of the six-nmenbered ring. However, these -

- conpounds are’ - Sloleplan ariehibrande jmcpowayiebdof apset eﬁéog%mgkabl e

pol'ynmers. The: @@myaxyjiélytldng¥nﬁﬁg1 i?& |nd a process for. the

preparation of the hal ogeno-i ndenonecar Tc. acid of . the formula

indicated above, which process |s/uﬁs@ Ilcat ) d[can'be.carried‘out
'|ndustr|ally in as sinple and eceQomni cgle a megnner de& possible, which.
£

~results in a high yield and in a bbedu Wwhi ¢ éMmthe start is as pure. as
possi bl e and whi ¢hfurther nmakes ‘i t possWpl e by changing the starting = -
materials, also to prepare other hal ggendiefdermymecarboxylic acids, i.e.:
_substltuted halogen0|ndenonecarboxyL(b\a((h;/ Thus, part .of the object-
~of the invention.s also to prOV|de.Khoée_ndbel substituted

hal ogeno- |ndenonecarboxyllc aci ds whiNgH, Ilke t he unsubstituted aC|ds are.
~suitable, inter.alia,.for the preparation of;ﬂﬁ@%crossllnkable polyners

Hovever, the object of the invention also com prises the provision of-
‘esters of these halogen i BaLHEkber publication "A convenient synthe51s

- of some hlghly functlonallsed chromones and 1ndones"
Synthetlc Communlcatlons 9 (2), 129-139 (1979) G, Roberge
and P, Brassard reported on 1ndenonecarboxyllc acids which
.contaln a OH group in the 7-p051tlon of the 51x-membered
) ring, Q However these compounds are entlrely unsultable
- for the preparatlon of photocrossllnkable polymers,
. - The . obJect of the 1nventlon is to find a process'
~-for the preparatlon of the halogeno-1ndenonecarboxyllc
acid of the formula 1ndlcated above which process 1sf'
: uncompllcated and can be carrled out 1ndustr1ally in as
'51mple and economlcal a. manner as possible, which results
. _1n a hlgh yleld and in a product which from the start is
- 'as pure as pos51ble aniwhldnfurﬂmﬂ'makes it pos31b1e by
' changing the startlng materials, also to prepare other -
: halogen01ndenonecarboxy11c aclds, i,e, substltuted
'halogeno1ndenonecarboxy11c acids, Thus, part of the
.:object of the invention is also to prov1de those novel '
: substltuted halogeno-1ndenonecarboxy11c acids whlch llke
: the unsubstituted a01ds, are sultable, inter alla for the
preparatlon of photocrossllnkable polymers : '
- However, the object of the 1nventlon also com- -
prises the provision of esters of these nalogen01ndenone-
~ carboxylic acids, which, in each case, contaln in the end
'_p031t10n a reactlve group which is polymerlsable and/or
_-sultable for reactlon with reactive side groups- of polymers,e
~the said esters ultimately advantageously belng usable as |
E _startlng materlals for the preparatlon of photocross-.=



.-ﬂ'

arboxyllc aC|ds whi.ch, i'n each case, contain, in ‘the end p05|t|on a
r active group mhlch i's pol ymeri sabl e and/ or SU|tabIe for reaction wth ~
~ red3ctive side gr oups of polynmers, the said esters uItlnater advantageously
‘---belng usabl e as starting materials for the preparation of photocross- . -

4 - linkable polymers. 1n accordance with the object of the-invention, the’
halogeno i ndenonecar boxyl i ¢ aci ds and thekcerres- pondlng esters should be:
. \stiarting material's for those photocrossllnkable pol ymers mhlch in respect
o KT/thelr charéém&ﬁh&ﬁ¢§91¥ﬂﬂr%uper|or to the light-sensitive ‘pol ymers of .

. the prior art.. - Tha o drisiite Wigs et ypBEELSheULHe NauGeRtYBRY .
. specific charafterlstlc colour, which is not the. case with the pol ynérs of -
the prior.art. hg halogenarindano NREBNRIXDHL ¢ YR1dHarBLt ERPSEPETEBSOr pt i on |

“in-long-wave Péridiew Futdrs csmsl.l drtkeeasaivymgtfﬁaﬂériemsuserothose o
_sensitisers i nventi.qn.r ates or the ti,on -0 .
JndenonecarboP&qg9zﬁﬂqﬁ}%ﬂkq #XF%F$)f%$§§ ﬁnmﬁ?ﬁﬂgf§r9¥ eér or - Br,
‘preferably d chmnad%qrmsﬂldsui4nsrsupamionfe0|ﬂbetlrghtesedsitévent and R

B oo F [ké'rr?%el?@ TR ik QELIT PGB b R tbsbe 1 O

ferr], i s molymers ehidquld havera [eery , specifie]chanacteriptisget her are

The oF oup- [ oF Kol chik Vhirafe ald e{otcaeeeté@s@qmﬁtﬁ%ﬁeepawmaegbefe@hel g is

”_watheCaHmsln-

prior art. _ . o
_ At the same t1me because of hlgh characteristlc
: absorptlon in long-wave uv they should crossllnk ea51ly

| without the use of sensitisers.
3 _The invention relates to'a process for the pre- _
paratlon of 1ndenonecarboxy11c acids of the formula I

| '_'g' 7 '9' -R3 -

l 6 . . . . . : . .
3l N ¢ 9

W
. ..
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“in which R? is Cl or Br, p_ref-erably C1; and R, R* and _Rz(sio)
are identical or different and R is a n-alkyl radical
R " having 1 to 4 C atoms, preferably CH3, or is H, Cl Br or N
: 7._”_: . F, R; is a n-alkyl radical hav1ng 1to4C atoms, prefer—-
: ” t_ably CH3'_or is H, and R2 is H or CH3, or R* ‘and R2 I
-together are the group -CHZCHZCHZ—,'ln ‘which 1atter case
the bond to the 51x-membered ring is via the C ‘atoms in
the 5-position and 6-position of the nucleus, which com-

prises subaectlng an aromatic compound of the formula II_'
R (D

in Wthh the H atoms on at least 2 adaacent C atoms of the

- nucleus have not been replaced by substltuents and in

whlch R, R; and R2 are . as deflned for formula I, elther



the 5- posrtron and 6- posrtron of t he nucleus whi ch- com prrses subjectrng
~an™gromati.c compound of ‘the formula Il-[ERR] in which the Hatons on at
"l east 2 adjacent C atonms of the nucleus have not been. replaced by o
substituents.and in which'R [err] and [err] are as.defined for. formula I,
-:erther-' - 5 - together with ‘a di hal ogenomal eic anhydri de' of "t he fornula
IT: [ERR] - or together with an ester of dh@ formula IV.[ERR] i'n which '
nulae [err] 'is as defined for fornula’l and [err] i's a | ownol ecular
organi ¢ radi catogethesi atilth andyuald@@ﬂd cyclo hat,i c
~radical, ‘an altggatrc- aromatic radical or an aronﬁ?frlq ga#R °€BB%3 '
case i'n an approxi mately stoichiometric rati;o, to a condensation reaction

in the presence of [err] and if. desired_in e presence of inert fluxes L
and/ or solvents, at tenperatures betmegn\[efg] and [err], and hydrolysrng_:
~the reaction pro- duct thus obtained. The.hydbplysrs S advantageously o
ef fected by pouring the conplex conpound/fnrprally obtarnedl%t f§ _
~ condensation reaction into a ntneralzﬁﬂcﬂ ter/ice mx- ture: " In sone
~cases, especially when the solid resi- due @isintegrates to a powder after- .
~all of t he sol vents- have been renoved, it is also possible to effect the -
~hydrol ysis by addtmméﬂtﬁlﬁhn%aéseefdaf %ﬂehfet-mtw ‘_t'v chloric acid, to
- the dry product unth cooling. - . o

-2 . 5
L% S .
_ f_ :

3 co-c1

O._._"-'.
-

: (v)

' _33 Ncoeor? -
~in whlch formulae R3 is as deflned for formula 1 and R4
tfis a low-molecular organlc radlcal, espec1a11y an ali-

phatic radical, a cycloallphatlc radical, an allphatlc-.'

- aromatic radical or an aromatic radlcal in each case 1n
- an approx1mately st01chlometr1c ratlo to a condensatlon
- reaction in the presence of AlCl3 and. if des1red in the

- presence of inert fluxes and/or solvents, at temperatures
.between 400 and 150°C ‘and hydroly51ng the reactlon pro-'
_-duct thus obtained, ' : : o

. The hydroly31s is. advantageously effected by

f,pourlng the complex. compound 1n1t1ally obtained by the
condensatlon reactlon into a mineral acld/waterllce mix-

~ ture. In some cases, especially when the solid resi-

- -due dlSlntegrates to a powder after all of the solvents

- have been removed, it is also poss1b1e to effect the

: hydrolyS1s by addlng dilute mineral acids, such as hydro-7:
chloric acid, to the dry product, with coollng.. )

o Preferably, the reaction according +to the 1nventlon is
. _carrled out in one stage as descrlbed above . In |
~ principle, however, the process can also- be carrled out B

in 2 stages by preparlng a keto-carboxyllc ‘acid of the
f'formula v - - '



e ™ . ' L L . .- : S
_ Preferably, the reaction according to the invention is carried out in one
.stage, as described above. - I'n principle, however, the process.can:

al s& be carried out in 2 stages by preparing a keto- carboxylrc acid of the

formula V. - [ERR] in the reaction nmixture in the 1st stage; in a

~manner - known per se, and isolating this acrd and, 'in the 2nd stage, -

.fcg&brsrng the ketoacid of the formula V_ kemrse in the presence of AL.C 3
an

if desired in the presence of inert f uxes and/or solvents, but at

“tenperatures bet ween [err] and [err] to gr correspondrng I ndenone-
carboxylic acid of the formula 1, &gt sgkrbe e'%ed fromthe resulting
reaction mxture by hydrolysis: Thg re #1 \bondrtrons for the 2nd :
reaction step thus correspond in ¥i respects to thq@p)for t he
1-stage process, the only drfferencg t B this 2nd reaction step-
the internmediate of the formula Vv is2 aIreg§§“€ ééent;-in place of the . -
original startrng materials of the fornula bl and 111 or 1V. The startrng

material s of thg f rnula |L,and L |
~ prepared by comRrtRGnEFAFELRBITL ureTFreL %&%pé‘%’%%t%z%’er % ngérr&fo ed as
the di- hal ogerianowri pernbyqr ard dEollhadihg rbhiis acidmnd, tir. ‘th;%t%n of the

and 1V i chebbefs Y6t Rk 4 Aggi%%'iﬁi o T e
a

_contarn d - and & thetpeegan@etpﬁe gL @ﬁﬁire inise presgnee of
' .inert fluxes and/or solvents but at temperatures between

- 40° and 150°C to give the corresponding indenone-
carboxyllc acid of the formula T, ‘which is liberated from -
the resultlng reaction mixture by hydroly31s _ |

The reactlon condltlons for the 2nd reactlon step

. thus correspond in v1rtually all respects to ‘those for
the l-stage process, the only differemnce belng that in
this - 2nd reaction step the intermediate of the formula V

- is already present, in- place of the orlglnal startlng '

~ materials of the ‘formula . 1T and TII or IV, _

~ The startlng materlals of the formula IT and III

- or IV are known per se and can be prepared by conventlonal
'methods _ The compounds preferably employed as the di--
'halogenomalelc anhydride of the formula III or as the - '

ester of the formula. IV are, in each case, those compounds-

“which have the formulae IIT and IV in which R3 is C1,
' In prin01ple -mixed halogen compounds whlch contain Cl
< ”._'and Br at the same time can ‘also be' ‘used. ~ However, as.
| ‘is known, these products are not as’ readlly access1b1e as,
for example, ‘dichloromaleic anhydrlde A -
A large number of compounds can be emgloyed_as the
'esters -of the formula IV, since the radical R” can be a
large number of organic groups whlch are derlved from |
' ¢orresponding alcohols and phenols _ o
Preferably, Rh is an aliphatic radlcal hav1ng a
total of 1 tod4C atoms, preferably CH3 o
In the reaction mixture which is initially 1ntro-
-duced for the process according to the invention, the

— e ——



" thé . esters of the formula'lV, since the radi cal R can be a. large nunber 0

.is- kncmh ‘these’ products are not “as readlly accessi bl e as, for exanple |
dlchloronalelc anhydride.. A Iarge number of conpounds can be enlloyed as .

~‘organi c groups, -which are derived from corresponding: al cohol s and phenol s.

_ ;Preferably,-,' i s an aliphatic radical -having -a total of-1 to 4 C atons, o
-pLgferany CH3. In.the reaction mxture-which is initially: i ntro- duced_for

- tfe process ‘according to the. |nvent|on .the - 7 - [err]  should

preferably bemc%e%homaa@;ﬁma B gidind mlaﬂeamammosft be

:dlhalogenonalelc nhydride of the formula [I11_or of the ester qof the

formula IV. 1ieagd .?Lea'eéh &9T 8de0f] dheydihakegruemaleic #ahydvidei 88, in

the presence ghel Foriulel TIT or YE cthd estdy GLrtiesl formuDA Ive process

. accordlng to the inve . the salvents or'solyent, mxture oned.”
- .are those which have ifL%% %ﬁ%%ﬂn<ﬁsrﬁﬁr#%% Wibin %%%R?a Pe§ -

suitable solvénVenaiengohmhammggmﬂsahcé|cfrinsrt smlhamtsplwhlch is a-

Dydroearbons, oURheAserer® iy el henssnee el M gnEn e aLAe o0

“1,1,2, 2-tetra oro | &t des’ 0
mol ecul ar car bbgylsp&vs@ms orsmim‘@|mmesrmrf¢cleeml@y@dh9reothaﬁede

are also suitghhgn hav er%ﬁszr{t @{'ﬂot‘sféjss'”ﬂlénlh@o

"2-tetrachl or oet hane an nltr e case of nitrobenzéne howéver
the reaction EEREPAESaCH lige sedgtenet AVe #9lvhrtegRrated tﬁ@ldanger

- of eXpl osi on. phatiéhandi alﬂoniaamddegrd:ﬁoda:ﬂbdﬁé eCsthé as o-, m- and p-
dlchlorobenzene methylene chloride and 1, 1,2, 2 tetra--

chloroethane, Nitrobenzene and dialkylamides of low-
molecular carboxylic acids, such’ as'dlmethylformamlde or
diethylformamide, are. also sultable ' Solvents prefer- _

.. ably used are 1,1,2 2-tetrachloroethane and - nitrobenzene
- In the case of nitrobenzene, however, the reactlon tem-
perature must be kept below 90°C because of the danger of
- explosion., - The dlalkylamldes of low-molecular
-carboxyllc acids, preferably dimethylformamide, can also
:-be'used very-effectlvely as solvents, _The_molar ratlo'
- of dialkylamide to AlCl3 in thesreactionlmixture.should be'
 at least 1: 1. _ - : -
-The use of 1nert fluxes is also a preferred form

of ‘the process according to the 1nventlon S Sultable -
fluxes are inorganic salts or organlc fluxes or mlxtures
:'of the 1norgan1c salts with the . organic fluxes . 'The;

amount of fluxes used must preferably be so chosen that _
the -melting p01nt ‘which results when the fluxes are mixed
wlth the AlCl_3 in. the reaction. mlxture is lower than the -
~ reaction temperature, Advantageously, the amounts :
-employed are so chosen that a lowerlng of the meltlng p01nt
uﬂresults when the fluxes are ‘mixed with the AlCl3 for
example because of the formatlon of a. eutectlc mlxture
_ Organic fluxes: preferably employed accordlng to.
the 1nvent10n are’ dlalkylamldes of low-molecular carboxyllc
acids, for example dlmethylformamlde or diethylformamide. _
The amount_should preferably be so chosen that the molar _-"'



“car boxyl i c ach ds, preferably di rret"hylffo_rrra_m de,” can al so be used very. i

effigctively as solvents - The mol ar ratio of dialkylamde to [err] i\ .&).
the reaction mixture shoul'd.be at |east 1:1.. The use of inert fluxes |s
val-so a pref erred form of the process according to the invention.

' 'Swtable fl.uxes are ihorganic salts or organic-fluxes, or mxtures of the

in anic salts with-the organic fluxes.- 8 = The amount of fluxes used - -
"'nu%}[ygpreferably be so chosen that the nelti ng. poi.nt which results when the -

~fluxes are m xeatiiot loft Ide.aAll@Ilamee heo rAsaX hioj:s Mhetwééni Bhb OTeRi £RAR hhe '
‘reaction tenpe Ei“'lel - "“Advant ageousl Y, amount s -enpl oyed are so - .
chosen that a [oweri ngj of the nmelti ng point results when the fluxes are-

‘mixed with the [err], forgemis @aidzmmﬁramfempmy@d abe aNSOLEShHY
‘nmixture. Organpg kb!xeifpﬁ%t:ﬁ.&"é@ *O%Mqﬂ. Odnf e}i:gﬂ%healw&ent lon are.

di. al kyl ani des of | ow ol ecul ar carb I ¢ aci
 dimet %yl f or manPH&aBLSdEd iy f or el"l‘rﬁéllal'rahilrﬂ mrmg:mmefhnmsy be so

| ‘chosen’ that theeﬂ?é@ﬁ.ally m&xtliﬁ"el Farfid kediap dﬁ% ? dﬁ%&;&%@g&gﬁ §,h_e.

limts 1:'4 and,l; nor an| S referablye
KO, if desiredPogEPR PIH% Jé?rm@am&memc

'Further sui tabC]eemmsrtggﬂl c{ACBumonogesgtrsgﬁl)A%/(Ngﬁltjfjgnﬁqs)%%ﬁldgel Lalg{agaalrgm_ B
ettty s Mmoo VRS Rt 158 46 1+ proeentlomcotbeng
‘to the ,nvent,gartiﬁglar reaction temperature and reaction time are
'substantlally dependent on the nucleophllic react1v1ty of
the. aromatic compound of the ‘ormula II whlch is used,
- This, in turnm, determlnes the ‘choice of the solvent or
flux, ~  In general, the follow1ng rules apply:
-a)  VWhen reactive aromatic compounds of the formula I
(which contain 2 to 3 CH3 groups . as substituents on the
. six-membered ‘ring) are used, reaotlon temperatures of AOO
pto 80°c suffice, i.e, either organic solvents or fluxes
_ or fluxes based on, for example NaCl/KCl can be used
"b) - When less reactive aromatlc compounds of the
'{formula IT (Wthh contaln H and halogen on the six- _
-membered ring) are used reaction temperatures of 80 . to
130 C are requlred- in thls case it is essent1a1 to use
fluxes,.espe01ally 1norganlc fluxes based on an alkali -
metal chloride and/or alkaline. earth metal chloride, or |
organic fluxes based on amldes of lower allphatlc carboxy- “
“llc acids, such as dimethylformamlde
With the rule laid down under a) the reactlon
“times for carrylng out the reaction: whlch are requlred for |
' an economical procedure are in general between O, 5> and 12
hours,  With the rule described under b), reactlon times
 of between 2 and ‘8 hours are preferably employed '
- ' ‘The 1nventlon also relates to compounds of the
formula VI



T m : '
~particul ar reaction terrperature and reactr on.-time are substantr ally
~ dependent on.the nucl eophilic reactivity of the.aromatic compound of the_

forful.a 11 ‘which s used. This, in turn, deternines t he choice of the .
-'solvent or flux. - I'n general t he foIIovvr ng rules apply: a) . =~ \Wen
_reactive aromatic conpounds - of the formula Il (which contain -2 to 3 [err]
.gr\gyps as substituents on the six- menber.e(g ring) are used, reaction
- terper at ur es- of [err] to 80 C sufficé, i.e. either organic solvents or
“fluxes or fluxes based on, for exarrple NaCI/KCI can be used. b) Waen

~ less reactive .aromatic corrpounds Rf, Z rrul all (V\:hl ch contain H-and o
“‘hal ogen .on the. six- nembered ri ng) Ey \usaéGL JRaction tenperatures of [err] .
to [err] are: requrred ~in thisg ithis gssential to use: f(VWXds, R
. especi al 'y inorganic fluxes based- pearkA netgl chloride and/or
“alkaline earth netal chloride, or_gf ggnic f1 w@=Based on ani des of | ower
al i phatic carboxy- lic acids, sucR as di methylformam de. Wth the rule laid
- :«down under a), the reaction tinmes for carryr ng out the reactlon whi ch are

"requrred for ag_econo 3 .procedur arer al 1and 122
“hours. w t 1t Hi g‘ FE B dé‘?c%ﬁ'b de P e%’rag;éf %ﬁ be?-Wé _ .
and 8 hours ararpr éfendtiicaleom d)iet‘cfer'élms |a:ncer|m aalns-calley.‘atmdieal '
conmpounds- of 't Y y\/ru. [err
preferably.d, ﬂﬁ %ﬂgmi[ °+C 8m%ér rp%é éﬂdt nt 1'g?a’l oe{' Jo‘?fl?e%:f’\ gﬁdoﬁ i's
a n-al kyl rad| Eal R is a n-alkyl radJ.cal having 1 to lr C atoms, prefer-
' . ably CH3, or is H, and R2 is H or CH3, or Rl and R2
'.together are the group 'CHZCHZCHZ" in which latter 'oase
'the bond to the s:r.x-membered ring is v1a the C atoms in .
“the 5-posrt10n and 6-pos:r.‘l:10n of the nucleus, q.n Wthh

'R5 is one of the radicals -OH, -O—(CH ) -OH,

- _-O-(CH ~CH,-0),, CH2 CH2-0H —0—(CH )y 2o ,C0.C= CH2,
- R°
- -O-CHZ-C,ZH—CHZ — 0. co-cl: CH2, -O-CHZ-CH -O-CH_CH2 and

I'—O—ecHz——Cq CH2, in which m és a number from 2 to 6, n
'is a number from 1 to 10 and R~ is H or -CHE’ with' the .
_prov1so that if R5 is -OH at least one. hydrogen atom in
"the 4-p051t10n to the 7-p051tlon of the 51x—membered rlng
" has been replaced by a substituent. _ '

- Preferred compounds of the formula VI are those

V;Whlch have the formula VI in which R5 is -OH, i.e. the.
free halogeno—1ndenonecarboxyllc acids, especially the

- products containing chlorine, Correspondlng preferred
iesters ‘are those of the formulae VII and VIII '

\fz\/\./j'.'. S
R - (vin)
. i @ . :
| 2/<z( - C0.0CH,CH,OH

R 22.
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havi ng 1 to4C atons preferably’ [en] or is'H d, Bror F [err] is a. <E%£>

- n-alkyl r adi cal havrng 1to 4 C atons, prefer- ably [err] or is H, and A
ferr] is Hor [err]; or [err] and [err] toget her are the group [err]
~which |atter case the band to the six:-menbered ring is via the C. atons |n

the 5-positioon and 6-position of. the nucleus, -in which [err] is one of the

:-rmymMS -OH, -Oferr]- Ot [ERR] [err], ﬂhmmum mis-a nenber from2 to 6,
. nis anumber froml1lto 10 and [err] is Hor [err] with the proviso-that

if [err] i's -OH at: {east one hydr.ogen atomin the 4-position.to the

- 7-position of the six- nenbered r| has been replaced by a substltuent
"Preferred conpounds of tha 3e t hose whi ch have ‘the formil a VI
din which [err], esf/r ee.ﬁal ogeno- i ndenon%gar boxyl i c -aci ds,

especi ally the products eéuarnn g_dhlorine. .. . spondlq?Esg?ferred
esters are those of the fo at VII | &< E, 0 :

whi ch the jindicated radic ZSFito [err a?%ﬁaﬁﬁ EREH & gﬁév Preferably,

“[err] in formulae VII and III is chlorine in each case. Part|cularly

. preferred conp n%?j & }aﬁif 111 _and X ERR]
. The .esters of tr a ogenoln enonecar d%%%f%CId tﬁﬁefﬁﬁnﬂﬁg diare

'prepared by pr@@@?@es knolrefarady, R 1n formulae VII and VIII is -
- chlorine in each case, :

_ Partlcularly preferred compounds are those of the_
formulae XVII XVIII and XIX:

7 \;/ A S ]
cHy' o7 Nco- ocnzcnzon |

__TH3 "

./..\./.\./CI' .. .

doo—1 (XVIII)
cr,” Yo7 co-0H L

NP - ()

CHy” “e° . co-OH |

The esters of the halogeno1ndenonecarboxy11c ac1ds
,Of the formula VI are prepared by processes known per se.
- To be more preclse the following aspects should be men-
._tioned in detall _ o :
| The esters of the formula VI in whlch R5 is the
' radical -O-(CH ) -OH are prepared by esterlfylng the
: _correspondlng halogeno—lndenonecarboxyllc acid with the
- particular alkylene glycol in the presence of inert
organic solvents (for example ethylene glycol dlmethyl
' ether) and esterlflcatlon catalysts (for example sulfurlc



. » LR )
: ' re: reci se, ‘t he. follomnng aspects ‘shoul d be nen- t|oned in detall :
*'1ﬁeigsggrs gf the fornula VI in which R5 is the radical -O[err]-OH are .;
7'prepared by esterifying the correspondlng hal ogeno- |ndenonecarboxyllc aci.
with the particul ar al kyl ené ‘gl ycol .in the presence of inert organic-

" sal vents (for . exanpl e ethyl ene gl ycol dlnethyl ether) and esterification
”cagdlysts (for exanple sulfuric- - 1% 1laeid). The-esters of the fornula.

| ecul es -
- VI in which [er s the radical [err] are prepared by addi ng - n no _
" of et hyl ene gﬂﬁigtmto the particular. halogeno i ndenonecar boxyl-i ¢ aci d. The . -

“esters.of the fornula 'Mxeléls'ﬂérﬁhoi‘e{:h]a ey {1?% %‘i‘ 9_ | vﬁa?k'ﬂ F@#]ﬁ?ar ed:

h drox §s the.
Y et Y At L PG L 2 e Y e o ateiiy
“formula Vi mmrmﬂtequales o8 éﬂeyleﬂecakldéebhi:o ahe P&%’?J gl ther by

I hacrylate wt the : S
Lgr” CLFZ‘r:tI ngloger%é | ndu?%%%élgé%%%?gziié% Hepy regctl ng acrylic acid or: o
net hacrylic. acid vmtttﬂhﬂa?ﬁwers ofll the hfbpgaba- VIdenowRs ahb @& liis 13fd d Ofﬂ
b aduct ot "t ne el LRMEED ol olds cﬁada;g' oréphkea’ty L%tterr{'?e?}l'n"g”ed
product of the fornula Vi
- the partlcular hydroxy-gikyl ester (i, e R5 is the radl-l :
cal -0-(CH ) —OH) with acrylic acid or methacrylic acid,
_ The esters of the formula VI in which R5_1s the
'radlcal -O-CHZ-?H-CHZ-O CO-|=CH2 are. prepared elther by
n o g6
reactlng glycidyl acrylate or glycldyl methacrylate w1th
the partlcular halogeno-1ndenonecarboxyllc acid or by o
reactlng acryllc acid or methacryllc acid with the partl-
-pcular halogeno-1ndenonecarboxyllc ac1d of the formula VI
' 5 N\
~in whlch R’ is the radlcal -O-CHZ-CHI———CH2 o :
" The last-mentioned product of the formula VI is
_'prepared by reacting epichlorohydrin w1th the partlcu_ar
'halogeno1ndenonecarboxy11c acid. : T .
o " The esters of the. formula VI in which R5 is the_;- .
radlcal -O-CHZ—CHZ-O—CH-CHZ are prepared by a condensatlon :
. reaction of a-chloro-ethyl v1ny1 ether and the partlcular
halogen01ndenonecarboxy11c acid, ' ' .
- . In all the processes for the preparatlon of the
- halogeno1ndenonecarboxyllc ‘acid esters of the formula VI,
' the reactlon is preferably carrled out 1n the presence of
inert organic solvents, , ' : '
_ Thermwel,:mproved photocrossllnkable polymers
‘which can be prepared u51ng compounds of the formula VI as
"starting materials . contaln 51de groups of the formula IX.

AN
o <Ny A
T @
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e ared b reactin eplchlorohydrln wth the partlcular R
= E;hggen0|néenonecargoxyllc acid. The esters of-the formula VI in which
[erf} is the radical - [err] are prepared by a condensatlon reactlon of
~ [err]-chloro-ethyl vinyl ether and the particul ar .
. hal ogenoi ndenonecar boxylic acid.  In‘all -the processes for the preparatlon
ofy the halogen0|ndenonecarboxyllc acnd-eb2e+s of the formula VI, the
- reaction is preferably carried out in the ﬁiesence of . .inert organic:

- sol ven'tzI ‘The ri@x/etl'!,iqhmzhn/etadmagt&diosm @eeasoﬁﬁﬁngngbﬁhfgggzug?n
- prepared usingqc onpouq%% ﬂﬂg

'gl dg groups of “t'he for ?I% M £ é/]!ﬁ&l %\/\#‘E f?ﬁ@u h:ia

[err] are as && Q& angt rmefanably ZQTKDFﬁ@@%;tbasedfogrthesnnhbbheof

formula I X is §éd&fyyﬁ LRy méﬁé%éﬂfé%&?%ﬂ1 gtf$ jhe gugber of
. recurring structural eI nents e partlcular ?3§e gg polymers ...
“light-sensitive polyme 1§&ﬂﬁﬂ VQrﬁﬁ%Nm¢%ﬂ1@h@,gfonpenamphe,

Bbphenol fornald&hwée E&oun&heﬂgr lfﬂfﬂthéﬂphéﬁﬁiifﬁﬁgaidé ggfrgﬁ§8

ononers Cont aEREnERRBIeeR A IR, PRAGR, asths ‘Sh8 thope optich Bye

synthesi s nethob&amhedhbgrhdmmpmlmmsrfsaﬁxontdﬁf¢5§52Wﬁér?§aﬁ%ﬁﬁagffrgkfhg
rinciple e fo

et contalnlﬁgnpgggga%%Hggqﬂ oraﬁﬁﬁpdﬁ QQEﬁéfoup gf the formula I X

rout.es can be enplo

in N - The polymers can be prepared by synthesis methods
- - -whlch are known per se for the preparatlon of macromole— _
 cules contalnlng photoactlve side groups, In principle, -
'the follow1ng routes can be employed' : -
1. - Incorporatlon of the group of the formula IX in
" an existing polymer chain and | S = B
'-2;'- - Build-up of the polymer chain from monomers which

'.already contain the light-sensitive group of the formula 5
- IX, thls bulld-up of the- chain preferably belng effected
by means of polymerlsatlon via C=C double bonds, _
_ With the lst method of preparatlon, the reaction
"f_1s always carried out in the presence of 1nert solvents _
With the 2nd method, the polymerlsatlon is: carrled out
~either as block polymerlsatlon or in the presence of 1nert
"-_-j_solvents Slnce both processes are’ carried out by e
'_ba51c methods known per se, it is superfluous here to give -
'further data on the solvents which are to be used in some
~  cases and on catalysts and temperatures, = Basic methods
. of this type are, moreover descrlbed in deta11 in U, S
Patent 4 079, oul, : o : _ _
_ ' In some cases the same products can be obtalned '
'“dby methods 1 and 2, so that method 1 or method 2 can. be a
used as des1red - If the groups of the formula IX are
| 1ncorporated 1nto an. ex1st1ng polymer chaln, this 1ncor- o
poratlon is effected, for example by an addition reactlon
”w1th 51multaneous openlng of a ring system for ‘example- of! _
- a dlcarboxyllc a01d anhydrlde group or of an. epoxide group._
o One possible form of these polymers is a homo-



S

T = : ' : .
-an eX|st|ng polyner chaln and 2. . BUI|d up of the polyner chain fron1 éYb
'nDﬁQners which already contain the |ight-sensitive group of the faormula IX,
‘this build-up of the chain preferabiy being effected by neans of S
'polynerlsatlon via C=C doubl e bonds.-Wth the 1st method of preparation,
the reaction is always carried out in the resence of. inert solvents. Wth -

- the_2nd met hod, the pol ymerisation is. cark? ed out . either as block o
polymerisation or in the presence of.inert solvents Si nce. . both

‘processes are BA-VPEY GEtCS?Q&MﬁG?lﬁﬁwmﬂnpmenﬁMcqnﬁaxmingtreactﬂverﬂbubﬁe

- here to give fbohbsy, da&%hphakh%N@Q%Mﬁﬁhﬁiﬂﬁdﬂhf”ﬁE%éyﬁ§ erﬁe#ﬂ gRMe -~ e
_ cases and on Cftgé sts Ed b@n& at ures - Basic rstype
~“dre, noreover rP‘Bgd irf} ainﬁl U@crpmamﬁ)@@él&rommssoﬁethases
‘the sane produformuia BX dht moledully whiaiedmehttits f SEhd hférﬁ&f_ 8805 10"
met hod 2 can bg used as desired. ~If the groups of the f a- IX are

- incorporated into an exi sting polyner ‘chain,. this incor- poration is:

' Ifornulae a. to e

- eff.ected, for exanpley by an addition reaction with. si mul t aneous openi ng of -
a ring system for' e @-@H a dicarboxylic acid anhydride group or of -
an. epoxi de' group. - One Q7 @r&CHe) pr8f . t hese pol yners is a hofe) - 13 -
pol'ymer or copolymer of nonomers containing reactive doubl e bonds, which
" has average nolecula&§¥E|ghts of - bet ween 1, 000 and. |, 000, 000 and whi ch

contains the groups t@@ ®Brnula I X in nolecule chaln menber's of the

~C0* 0—CH,—CH,— (o CH,-CH,) -E - - (b)

2 2

¢n

| s | |
R ' - g .
-*‘-_*¢-¢°f9:—_.<-CHz’.m-E--- R Y
&° ¢H-co O~CH, -éH——CHz-E . - (a)
bu, o T
éH—O-CH -CH -E -  nn ._..T' .e :.--(e) L

T

in which the radlcal E has the formula IX mis a number o
from 2 to 6, n is a number from 1 to 10 and R is Hor -
-CH3, .' o s C .
o _ As well: as contalnlng one or more of the struc- -
. _ tural elements of the formulae a to e, a polymer of this

- type can at the same time contaln structural elements of B

'the formula f

_:.(f)__

B — () — 5
uéchx_

- 3%

in which X; and X3 are"each'hydngen"Xé'ls hydrogen,. o
chlorine or methyl and Xh is hydrogen, methyl, chlorine,
. =CN, -COOH, phenyl methylphenyl methoxyphenyl cyclo-



= : : :
;-{ERR] in mhlch the radical E has the formula IX, mis a nunber from2 to 6,
n kn a.nunber froml.to: 10 and-[err] is Hor [err]. As well as containing
- one or nmore of the struc- tural elenents of . the fornulae-a to a to e ,a
poyl'mer of ‘this type can at-the same-tine contain structural el enents of

t he for.nmla f [err] in which [err} and [err]. are eachhydrogen,- [err] s

: hydrogen chlorine or methyl and.[err] « @4hydrogen, -nethyl, - chlorine, . -CN,
- phenyl , nethyl phenyl, methoxyphenyl, cyclo---:--14-:hexyl>.(sic);
- - COO aI kyl havhegyl—(sﬁc)p—éﬂ@ncalkylﬂtaarmg(m B0 ettyoms A tHeglkylerr],

hgi:\(/jlon;II IIyI4 Ca %:'V'rrgE At g’?é]n?latdlgbphe%/ %ﬂ thG‘(?]awlﬁgfcblg llééa’ylﬁs

~in the alkyl, al koxy haV|ng 1-6 _C. atons: or phéhoxy,  or [err] and [err] are

each hydrogen g0 209 Eehtbnandsl thel 109! BR e, LIRBIQUNIthafing 10k @re

- h. - COOH -6 C H Kyl
o Sﬁgse parti gLI%’Foﬂﬁl *}Pfeitgle gSI Cé’vmp ‘QP@W];E %ﬁﬁt%@%ﬂm?%ﬂ

~contain str UCtﬂt@hseﬁ.ﬁﬂthéSanyﬂ.beaﬂ.kbw Ralving WG IC [£tdds ane némb

7 'ﬁfcf‘c%éd;f’ﬁil” heidsky AFEneson Frnei i Ty w#?h,[%#%la%la ?Ja?r]

' are each hydroghe gndupeng]-Ci -CN owhbmelmadh ﬁﬂﬁﬁﬂdor -COO-alkyl .o 510 '

09 g
, -6 C atoms in the alkyl

Amongst these partlcular polymers those which are"

'preferred are those which contain structural elements of
the formula f in which Xl and X3 are each hydrogen, X2 is

 hydrogen or methyl and X, is —OCOCHB-. . (i) -COOH or -COO—alkyl

.'haVLng 1-8 C atoms in the alkyl or in which X1 X and
X3 are each hydrogen and Xh is -CN, chlorlne or phenyl
X _ A further possible polymer, which can be prepared
using the compounds, according to the 1nvent10n of the -
_formula VI as starting materials, is a polymer which is

" based on novolac as a starting material and whlch contalns

.structural elements of the formula -

{
CH

4 {'5, —SH——CH £ - (&
L ] [ ] . . :
.)(,_./_ . L
'51y * in vhich the radioal'thas'%he formula Ix;'and has an
: . average molecular weight.ofﬂbetWeenil,OOO_and_100,000.__
' Some of the light-sensitive polymers containing

groups of the formula IX can be brepared for example, by o

reacting a polymer contalnlng free--OH groups preferably

a synthetlc resin of the novolac, phenoxy resin or phenol-;_'

- formaldehyde resin type, with a oompound of the formula_XI :

9N\
E - CH2 ——CH———CH2 '

in whlch E has the formula IX

(xz)



R SRR ) . . v
: _A further p055| bl e poI yrrer whi ch can be prepared using the conpounds, @
-.'ac&Qfdlngtothelnventlon of the fornula VI as starting materials, is a :
- pol yner” which is based on novoI ac as a starting material and which contains
structural elenents of ‘the fornmula g [ERR] in which the radical E has the '
- fornul'a 1X, and has -an average nol ecul.ar weight of bet ween 1, 000 ‘and
' 10\9))00 Some of the light-sensitive poTyl&r's contari ni ng- groups. of the

-"formJI a |.X can .be prepayed, for exarrpl e, by reacting a pol yner containing
free - CH groups, - pref e?{%{ virft Hlet |4:1$%§P¢ﬁ%ibl¢netﬂo§ollécw ghprocg-r esin

P phenal” Lgimheée'fi?f ?uh{l?’ by ”'ifthf?id&oﬁévﬁe? e 2ok 81! BYypa il B
fol ow a procef aéiu%é‘ e Hree T@%l&"‘mﬁ’%h&’é@nlﬁl REegeyabdyl of

“groups i nsteadthe nbaroﬂ.aea phengxyu e sing drs pﬁéﬁ@labéymsidén d@owbiﬁ

~‘phenoxy resin hepo n e IS reac S
IrC:aI ogé%m ndenoﬁgggr g‘%x%/ﬁa%teagg gﬁl%%’s%c)h%lf r%é) rb#%?%e%a °"ﬂﬁ Ml%‘FF-Q%éSJ-C) °f._ |
radical E is tHaegforpude Brdl,f mmdb(tﬁﬁla'adm@l rEdlsotlyeegrougl 6 |

- contain Stl‘UCtﬁhé| fgmﬁg_gt g:xof the fornula g can al so be prepared by both-
~ precedures.' The poly whi® ch contain the groups of the formula I X in
_mol ecul e’ chain msnbers P prefegmed Polymersn wiHech eentabn psbpactura)

reactl ng a hormpein;nt-s of &h@oﬂ'@&m&a g can also be prepared by both _
L - procedures . - :
. The polymers which contaln the groups of the
o formula IX in molecule chain’ members of the formula (SlG) aand
. b can be prepared by reacting a homopolymer or a copolymer g
- of maleic anhydride, which contain (s1c) a substituted o
. or unsubst:.tuted maleic - anhydrlde as a polymerlsed compon— -
'_ ent, all or some of the -anhydride groups be:Lng retalned
with one of the comp_ounds of the formulae XII and XTII

,E—(CHZ)I'n.—OH_"_ P (XI1)
Ef—_'(CHZ-cHZ-o)n—CHZ—cHZ?OH | "(XIII)

in Wthh m is a number from 2 to 6 and n 1s a number from '
1 to 10 and in which E has the formula IX. '
| waever, these last-mentioned polymers or s1m11ar _
o .'_polymers -can also be prepared by reactlng malelc anhydrlde
_-1"- ~ which can be substituted, w1th one of the compounds of the
= - formulae (XII) or (XIII) in a first reaction and, in a 2nd
reaction, polymerlslng the partlcular resulting unsatura—
ted monomer, if desired together with other ‘comonomers '
',whlch contain at least one C=C double bond R
| Maleic anhydride is preferably used as the start- .
ing substances (sidfor these polymers. In principle, how-
- ever, it is also possible correSpondlngly to prepare poly- |
. mers which are derlved from substituted maleic anhydrides,
" The 1atter are in partlcular maleic anhydrldes substituted
by methyl, Sultable comonomers for maleic anhydrlde



£ kol . '. L ' .. . ] . ] . )
of mal-ei.c anhydride, which contain (sic) a substit.uted or unsubstituted
-mahei ¢ “anhydri-de-as a polynerised conpon--ent, all or sone of the anhydride
~groups’ being retained, with one of the conpounds of the fornulae XII and

@

CXELT [ERR] in which mis a nunber from2 to 6 and n'is a.nunber.fron11 to .

~10 and i n which E has the formula I'X: However, these-last-ientioned:

~ polyirers or S|n1Iar polyners can alsolxexﬁeﬁared by reacting maleic
anhydr i de, which can be substituted, with one of -the conpounds of the

~ fornul ae (XII)aSP,(iPF1PKampiqdrsﬁyrenﬁulvnny&mbthara 2ethytenti efd

- pol.ymerising tb@opguhm@ular resul.ting unsatura- ted nmononer, if desired
together with other. cogpnoners whi ch contain at least one. C-C doubl e bond.-
Mal ei ¢ anhydride is pr Poymers) whighcontain the guoupanofsthe

* (sic)forthesepfibymels IX ﬁrpltndl@dszﬂee dH¥in tibers &f BhSOrBPm gi? . t"
Itu e

-.correspondi ngl p s mhlch are derived fromsu
mal ei ¢ anhydrlgeégnThg %5%?%?*%& QQiﬁtﬁgrﬂﬂ%n%rém%9§r9ﬁe§he com-

- substituted bypeundgl of theSl:ﬂdmim]faecmmm or maleic anhydride - 16.-

- are, -for exanple, styrene, vinyl ethers, ethylene and propyl ene. The "
'polyners whi.ch-cont ain cn ~QPO-o+(CH )fesnula X 1n nDIecugﬁgﬁgaln L
menber s of the fornul ae c 6e can be ared by polynerisin nor e
of the com pounds of the férnulae XIV to XVI [ERR] in which [err] is. H or
Jerr] and n1and E are aeade Am@deN;cs ————CHe—CH.~—E - '
2 "2 (xv)
_ : - . ) H .
.caz--_ca.-.-o—caz—caz— EL . (xvD)

in whlch R6 is. H or CH3 and m and E are as deflned for

.formula -a, 1f de51red together w1th further comonomers
: Sultable comonomers for- the monomers of the for-

. ‘malae XIV to XVI are, for example acrylates -and meth-
acrylates which do not contain the radical E, styrene and
vinyl compounds, such as vinyl ethers V1ny1 chlorlde and

v1nyl acetate and v1ny11dene chloride, : -
The polymers contalnlng molecule chaln members of

the formula ¢ can, however, also be prepared by subJectlngj-"

| a polyacryllc acid chlorlde or a polymethacrylic acid
: chlorlde or a correSpondlng copolymer to a condensatlon
- reaction w1th 1n each case, an ester .of the formula f .
. _E-(CH ) -OH, in which E 1s the group of the formula IX and
- :\" - . mis a number from 2 to 6, In this context, copolymers
- - are to be understood as meaning those which contain the

- same comonomers as have been mentioned for the monomers of -

,_':the formulae XIV to XVI, _ _ :
"~ The polymers containing molecule chain members of
the formila d can also be prepared by reactlng polyacrylic

- acid g1y01dyl ‘esters or polymethacryllc acid glydidyl (sic) .

_esters or correspondlng copolymers. containing monomers
._free from g1y01dyl groups, with halogenolndenonecarboxyllc
: aclds of the formula E-H, - '

After the partlcular reactlon has ended the polymer |



- formul-a -a, if desired together with furtherpconnnoners; Sui tabl e
. cogonomers for the nonomers of thejfoy-.nulae XIV.to va are, f_or-..__I e
'-exaﬁple,aCryIates'andgneth4 acryl ates -whi ch do not contain the radical E

styrene andfvihyl'conpounds,-such'as vinyl ethers; vinyl chloride and V|ny[r-;,

) ' : e | ecul e chain
K tate and vinylidene chloride. The polynmers containing no
ﬁgﬁbers of the ?ornula ¢ .can, however, =alX¥b be prepared by subjectlng a. .

o lic acid chloride or a polynethacryllc acid chloride, or a
- Eg\ﬁ/gg%nd. ng h%e RTE L Rideh skt povring:the mirctuirehinto sueaame:@ﬁ Qﬁ

" ester of the fso&wbmﬂ§[<fdﬂ-éiémplbV&l#ﬁgﬁ%%%téigrgégyg § igpgoggla |x.

; and-mis a nu 6. copo

~ . under st ood asnggé%%ﬁg { g§€§MM§HthﬁﬁeﬂTPQ¢I hﬂxanaerzeaha?ele.been |

" nmentioned for. eﬁhamﬂ,omds;g;%% femfgﬂ»t heal?oi(:gé\’i;ia_j #Man a]Fso b{éﬁ%}ﬁe%gr gBeby L

~.containing nolegg ¢hain" ca S0 be Prepa y

- reacting -polyacrylic acid gy acry |
glydldy?(5|c) esters - Zhec phodoemod sm}nkahﬁeupﬁxyméﬁgEﬁférghfgggﬂgrs Bfee_

~ from gl yci dyl Ze, Webl: tmbog sahack%qu)g@f%ﬁ@w fgggeof the ;rggl a -

"E-H. After the cul ar. react s end
precipitated (% Eg%ﬁ% Hﬁlpﬁén&\ procesispend farmtike qngmammﬂe@f Sphcfsﬁé—

lofx yl sych
T e ststand A WA DG,

n- pentane,
|spthen in thg§¢ $ BR Xpﬁﬁgém€5F§ur¥ emg visible after exposure
. . and developing, with suitable. dyes, such as oil-soluble

_dyes or, if the polymer contains acid groups,_such as
‘carboxylic acid groups or -sulfonic acld groups, catlonlc
dyes., . = The polymers are used in partlcular as so—called

- photoresists for the productlon of prlnted clrcults by

" ‘methods known per se, '

_Preoaratlon.examples

- Ex ggple 1 : -
- A mixture con51st1ng of 88 g of powdered anhydrous
- A1 3, 16 g of NaCl, 5.4 g of KC1 and 16.7 g (0.1 mol) of

~ dichloromaleic anhydride is initially introduced into a
stlrred flask prov1ded with a HC1 outlet and is heated at-

 90-100°C for a short time (untll it has melted) I
10, 6 g (0.1 mol) of m-xylene are ‘added at 70~ 75°C in the
_course of 45 mlnutes . After. stlrrlng for a further 30
.minutes at 75-80°C the melt is 1ntroduced into a mixture

| of 25 ml of concentrated hydrochloric acid, water and 1ce_'
| (flnal volume about. 1 lltre) and the product is filtered
off, After washing with water and drylng in vacuo at _
60°C, 23.0 g (97% of theory) of yellow-orange 1-0x0-2- -5'

"chloro-5 7-d1methyl-1ndene-3—carboxyllc acid are obtalned
According to the thin layer chromatogram the product

- contains only sllght 1mpur1t1es and can therefore ‘be used
'dlrect for further reactlons B When recrystalllsed from

T_'ethyl acetate, the product melts at 255- 256°¢C, |

H-NMR - spectrum (100 mHz, /- Bic) values in ppm, solu- o

tion in (cn3)zso) 2. 27 (s 3H, - 3), 2, 38 (s 3H
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. The photocrosslrnkable polyners are suitable; for. exanple for t he

- proggction of printing plates for the of fset printing process and for the.
-preparatlon of photo- offset Iacquers for unconventional photography.
.{si.c) for-staining polyner inmages, which are visible after exposure and

: developrng,-mnth sui tabl e dyes, such as oil-sol uble dyes or, if the polyner
contains acid groups, such as carboxylig f@rd groups or squonrc acid’

_grbub , cationic dyes... . The polymers dare used in particular as so- called
. phot oresi'sts feCH rn&uﬂuandeCE t&m;ﬂaﬁbﬁatggygs Quoﬁgtmg 5 KB?W&dPEF'"
- se. Preparatro% éﬁ% l-e %1 g i consi sting of ' :
- powder.ed, anhydr ? €4- g of KC and 16. 7 g (0 1 mol) -

“of - di chl oromal eic anhydhﬂknhemlcal|analysi$ramWCﬁﬂe HONERSE eeggufl ask .
;oprovrded wth g 5§Hﬁh§q%pq§t J¥E§§gial 90-[err] for a short tinme _
(until it has nelte g of - mxylene are‘added at 70-75 C in
“the course of 45 m nutes. Af ter st?grr g for a further 30 minutes at
- 75-Terr], the nmelt is introduced into ?urec f. 25 nl. of concentrated
hydrochlorrc acid, water and ice. (frwﬁ \qﬂLhm/a out- 1 litre) and the
. product is. frrtered of f. After wgshif wilh water and dryrng in vacuo.
- at:ferr], 23.0-¢ (97% of theory) of /ye\‘yf)vv- or ange 1- oxo- 2-
chl oro-5, . 7-di et hyl -i ndene- 3-car lic acid a€@OHDbt ai ned. Accordlng to

- the.thin Iayer chromat ogram the prdduct contains only slight: |npur|t|es
- and can therefore be used direct for further reactions When

'. Ilised f 55. |
N [ o] SNVR spect rum iégﬁ%éﬁ?%?‘biﬁst Sﬁ‘%?.‘iﬁ r% ti%ﬁpwr%[n@?ﬁf ik
12,27 (S, 3H, [E??P?redza%lesoug

(See the table, page 19)




_3 

6.8 and 7.2 (2H,

O0LdH. OO
— =-NT C .
C + C @©.00
- OO — O.
DOV OLE - O
- [E— o ..
— Qs 3OO
E_ O —
D OO0 o« (N =
— = ©WNT -5
. C.0 < -
.0 D C oy
~—ac ®©o0Q
wn S.W .
o 0 E ©
Y .
~— 1 mnw
K] _.O.-l
N oLLCOo Q' X
P B (7)]
™ - o Y a
.. 3 ©.T - >0
QO N O LW C o
N .= Y— —
>— 0O O O =
fe— . D) —
ocovoc _ ©
- ©C . - m
+— C - (@]
mlneso._l
CoO0OTLOwmwOo.-
T E._-O0CtDo
O O 00
Nai RN — O
OQOCC OT S
e O
(&) Suw— O
00O = O
B2 Rae=
-~
SN TTINGSR =R
[} <L & >
— © > —
O _ AN
aWS1_ . @©
Q 'S . O.—
D O O —
[ @) wul gm
- Y A .
o0} QO @© ®© .
1 X < naﬁu...s
1 O oA .o

in.the course of  about

(0.1.nol ). of benzene are then added at 20-[err]

. R © mood, 19 - :
86 - 83a0e TAy3s | - : AT . . . auazuaq .
. 133% T av. ss : ~LH“uﬁ”ﬂ : - 00T-56 G6'2 s8-08 - T (=4 -oJotyoouocu |
mn.N m.ﬁmﬂ.ﬂo* .. mm "HOO2 : ) .... L o .. . . R
_ e | __.uuﬁvmv 086l . sLoL tlw=a | A 9
- . n=u .
RN : _ . hoo . . I o
2.._”. | suerueqotoTwo | g8 ._uﬁw . o8 | 2 ci-oi - | sL'oftw = u susthx-d| ¢
. . . o : . o o : . S .
o L o oo Sma o : _ .
. mnw 2383998 Thia2| 16 ~u”.“ ” 68-08 S't GL-0L SL'O|TO = ¥ " eusntoy ]
(T:1) oV, -
gee : mouwmwu o6 ~u“ﬂMH“u . I L C
- . . om. e - . $8-08 - e ..mpwo> sL'O|TD = Y uazuaq| ¢
. ._saw “ S
L5 | samsom thwie) 6L | - ofb oest | 6o  amor | ot lm- susthx-u|
. Dq. sanoy ! " 3. [sano )
c&:vauma&u& auEL 1 wu:pmnmmsca usﬂm o
. . . 0.
. . . . q eynuIoy s3{oW ayy 03Uy A8
Jupod I - 1 T “q stnmdog nﬂ”nw. N
jonpouajut| a o pun ™~ 4
| Bur3ToK pasTTeIRAaay | PTaTK. Jo punodmwoy . | “a33ze :oﬁpoaow ﬁ_o:aswougowaonuumwca e jnuuﬁwunwmawua uﬁmum




| 'T\e‘ reaction mixture i's then introduced into a m xture of 25 m. of -

30 mnutes and the mxture IS stlrred at the indi cated terrperature unt|I
Lt he. thin Iayer chr omat ogram of. a sarple i ndi cat es conpl et e conver si on.

- concentrated -hydrochloric acid, water and ice (final vol.ume about 600.n1)

and the dichl oroet hane solutlon is evapgﬁfted to dryness.in vacuo.

This yiel'ds 23.5.g of [err]-benzoyl groacrylic acid, which is

...oycl i sed-under conditions-anal ogous to those for the prepar at i on of the
chloro-- |ndenonecarboxyllc acid by the 1- stage process according to Exanple-
3, i.e. in the pr of the sanme flux mx- ture and using the sanme R

tenperatures. Yiel #,17.0 g} correspondlng to 82% of -t heofy. -Melting potnt
228C.. The ot her h geno-i dé&tonecar&oxyl iC am ds of Rxafples.1l.and 2 and 4
to 9 can be prep gt anal o ously by thls t wo- stage pr&tegs. The sanme end
_products are obt s e T tHe—above—exampres—am—eae{d chl oride of the
fornmula [ERR] is Jy$ed in p gp of dichl oro- Qr .di bromg- mal ei c anhydride, in
; an'equjnoleeular dmaunt Ekample 13 7.8 g (081 nol) oﬁ bénzene are reacted
“with dichloronalergnanhydr desin tha.presencé of [errk, (n accordance mnth
Exampl e 12, and'tﬁe result_ng,promn geac- tlgn soluti@ fs filtered =
'-(vmthout decorrpo<i ion with dh?lute tgldrochl or‘>’Jc aci d) gto remove a little
'[err] mhlch - 22 : : o
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has net, dissolvedi . The- flltrate is evaporated to dry- ness In vacuo in a.

(s

' ' duri ng
rotgfy evaporator., - -The residue is heated at 1500C for 30 m nut €s,
- Mhl%iytlnEplt di s- |ntegrates fo a powder. After the.customary: wor ki ng
'up by introducing into dilute hydrochlorlc aci-d, isolating and drying, a

' luble dark. *
crude product is .obtained and this is freed fron1the sparlngly SO
by- pr: oguct by recryst al - lisation-from-=l8lorobenzene. -=© . This yields 6.2 )

- ondi to 30%.0f ‘theory, of 1-0xo0-2-chloroi ndene- 3- Carboxyllc
g’ci\gorrE?(ZPrple f (0.2 nol) of dinmethylformamide are initially

- Lg%g?ggedakﬂt&a sti r Aegifdtas Woh'él%ﬁ"'gﬁ)%? 'ﬁ{ é‘%gﬁl ﬂqé{?%cﬁa”%%y&ous B

~anhydride are |A?f3d%§ igﬁgd l?otﬂegpéﬁp lein ahydrideuin

[err] by cool i8Q.mLoof 3, EGdicmb}c-oefthml;eyE@Q%ﬁagg@q_ﬁ%rg&égdr:’.ntg the_i_-
'.--.%U{Z(rer]of 45_ @%ﬁrﬁggfi&g%gﬁﬁhn% hgh‘ Wh@&-out as (ﬁeﬁtr&bé’d mCPﬂ-)ExfafrpI e

1. -This Q?F%%n?zagegthcnraédedpartdi2®g30809'n‘.% e hﬁﬁi’.nSe dr about
I'- oxo- 2- chl Or%ﬂiﬂhﬁ@éh&d tRdeRe B par ggxﬁkﬂ%&gﬁma}d r.@;ror '”9 0.

chromat o- grapghy i s. approxi nate pur e. o
-chds descglbe DREE e%n§1l0¥becﬁhlnelgyepaDBWQmmﬁcgramﬂqf a Samplén

i -c:lar
exampl o5 are @;;;m* e e o The PRl Hid e s
_conpound of th r%ﬂﬁ%?%#??é R0 12 BAZEHT e 00EhRBe i o comeentbactadd
period. Exanplhydr®dhllerid aciderestennaydr 0ge Kgihhlaﬂgltﬁmﬁaiéétl'nDl)
- of n}xylene '@da)mﬂ)‘gné-thg &dcﬁloﬁggtﬁane solution is evaporated to
' dryness in vacuo, This ylelds 23, 5 g of B-benzoyl- _
dichloroacrylic acid, which is cycllsed under conditions
analogous to those for the preparatlon of the chloro-
1ndenonecarboxyllc acid by the l-stage process accordlng
-to Example 3, i.e. in the presence of the same flux mlx- ,:
- ture and using the same temperatures _ '
- Yield 17.0 g, corre5pond1ng to 82% of theory
"Meltlng p01nt° 228 C. : _
ﬁ _ The other halogeno-lndenonecarboxyl1c a01ds of
o Examples 1 and 2 and 4 to 9 can. be prepared analogously
by this two-stage process : , - :
- The same end products are- obtalned when, in the -
: above examples, an acld chlorlde of the formula

CH ooc\ coc1 . C
l._ R3 “\R3 o diR3'='C1.or Br

is’ used in place of dlchloro- or dlbromo-malelc anhydrlde,

in an equlmolecular amount o -

Example 13 |

' 7.8 g (0, 1 mol) of benzene are . reacted w1th
_.dichloromalelc anhydride in ‘the presence of AlCl3, in
~accordance w1th Example 12, and the resulting brown. reac—
~tion solutlon is filtered (W1thout decompoS1tlon with
_dllute hydrochlorlc acld) to. remove a little AlCl3 which




"in.arotary ev

g’ 1 " | . th a HG outlet.
hane are |n|t|aII |ntroduced into a stlrred flask wi
f;~8eg (0.1 nol) ofydlchloronalelc anhydrlde are then added in the course -
of about 30 minutes and the mixture is stirred at 20-[err] for 2_hours

for 10 - 23 -
- The .mixture .is then kept at a tenperature of 55-[err]
hourss and poured into.ice-water which contains 25 .nl - of concent r at ed .
‘hydropchl oric aci.d. ~ The tetrachloroet&%ne solutionis: separated of

‘ ter are added and the solvent is distilled off in vacuo
abot 250, Oi’;?ga dissolyed.pr oducPhe sfiltratedisf ﬁ}rapes-a%edetbhd%y

Lt £ onor 1 st SaohMRLG ddl 0 BGPTSR e Boll0 M Mo BhSiali det ng
gggl :[alnolnngol ub?‘gaiq:r?%araiq:t é‘f‘%{?&] J‘-IE"c 5 Q. dw-me?%\%BsdlhmeCWhmchctamedltsdg;grc]led -

to the filtrat éndae@rlaltesorbmdlactp@g&ue}hShas g;gg/og%fl.% eggu E%fpé%%gfik' n e .
oY ool by, et A e Biidrac ot o chotds atsalasings
~ of -whi ch corregpdndr‘vén@?oaecatm [[h'!mﬂud“t @@%‘Daﬂne@%"@ﬁléfslsofrgeghe
1 oxor o Ot of bEEORS tACC sReRiARTY. HAMA Ak tynroduat div reerystabrting

_éo?ﬁ? %288 ?;gti§§F&PP|§€Gmfpbipgbbcmmenacetlczﬂhxﬁ yieldy 6 xygene. |
e ocoeppepindlag 1, SONTBIC thelotyil ¥ Hithard s W&fﬁ%ﬁ%—

1- oxo-2- chl or |neth |.I ndene
-p0|ﬁt of 1940 r%%FggFXiFFSQG ﬁron1to|uene) is obtained from1,2, -

'-4tr|mthy|bew

- 14, 6 g (O 2 mol) of dlmethylformamlde are 1n1t1a11y
1ntroduced into a stlrred flask with a HCl outlet and 54'g
_ (O 4 mol) of powdered, anhydrous AlCl3 and 16. T (s:.c)(O 1mol)
o of dichloromalelc anhydride are. introduced slowly, the '
| temperature belng kept below about 80°c by coollng., -
10.6 g (0.1 mol) of m-xylene are added at 70-75°C in the
course of 45 minutes and the dark melt is stlrred for 1.5
‘hours at 75-80°%c, Subsequent working up is carried out:
 as’ described in- Example 1, This yields 22,9 g, corres-
' ponding to 97% of theory, of’ l—oxo-2-chloro-5 7-dimethyl-
indene-3-carboxyllc a01d Wthh accordlng to chromato— |
' graphy is approx1mately pure, _ S _
" The halogeno1ndenone—carboxy11c acids descrlbed in

:'Examples 2to9 can be prepared analogously. : In ‘these .
~ cases, -the reactlon temperatures ‘indicated in the particu-
lar examples are used, The reaction time (after the

- introduction of- the compound of the formula (II)) is
. increased to three tlmes the 1ndlcated perlod

Example 15 - . . -

B 54 g of powdered anhydrous AlCl3 and 10 6 g

(o. 1 mol) of- m-xylene in 70 ml of 1,1,2,2~ tetrachloro-
'ethane are. inltlally 1ntroduced into a stirred flask w1th

a HCl outlet, 17.8 g (0.1 mol) of dichloromaleic
anhydrlde are then added in the course of about 30 mlnutes _
and the mixture is stirred at 20-30 C for 2 hours, --The_

-mixture is then kept at a temperature of 55-60°C for 10 '



";contalnlng sodi um car bonat e

B SR, |

 Exanple 19. 71 g (0.3 mol) of |-oxo-2-chloro-5, 7-dimethyl- =
.~ i ndgpe- 3-carboxylic acid are suspended in 400 n. - of et hyl ene: egcoI : _ 12% :

_ dlnethyl et her and 250 m of ethyl ene glycol. 70.m . of concentrated

. sulfuric-acid are added, wi'th stirring, :and the mixture is kept at a

ﬂ'tenperature of 55 - [err] for -48 hours. .- The reaction mixture is intro- '
'duced into ice-water and the resultlng n1z§u;e s filtered. The reS|due on ~

: the¢5uct|0n filter is suspended in 2 litres of water, the pH of the

.. suspension is hmmnneahd(pdhmndfnnmnhiﬁé£ﬁﬁt§maﬁﬁl@ﬂdcbheaiﬂﬁpz SiaN oles

hter arying,  SoriBhReE hnidodiddilc B %feﬁa?rapﬁesps%ﬁ@ae
. nmelting point ® Wtrim;nﬁaﬁepmtéd (nﬁfplalmw;c 222 mlodfcwaberykire aci d
_-whi ch has not heeREHR S G 18 &fﬁé@hﬁé ity CEUL A

Yy precipitati ng w
“can- be re- used SVEBPARAOTA0 TheT?ﬂﬂnnndu¢hduhdﬁébh¢b©dybff,awadhedtwdthfa

- ‘the fornul a [ ERRitt1e0 warticd @slldmé)ssﬁlv%&l% %?zﬁ_tt%%é%ﬁ{eﬁ%h n 890 ml
- -'g“?snsgecns{ D S T Skl el i nSop b et oF
solutlon of 3 50@1@&.@&&hunaweqf_ After separating off an 1nsolub1e N
. impurity by flltratlon, excess hydrochlorlc acid is added
‘to the filtrate and the product Whlch has precipitated 1s
U_isolated in the customary manner; . - This yields 20,5 g
(87% of theory) of l-oxo-2-chloro-5, 7 -dimethyl-indene-3-
carboxylic ac1d the. characterlstlcs of which correspond '
. to those: described. 1n Example l ' '
.. Examples 16 to 18 = o _ S
o . The follow1ng compounds are prepared analogously.
ll-oxo-2—chloro-5 6-d1methy11ndene-3-carboxy11c acid, 98%
of theory, meltlng p01nt 229 (recrystalllsed from gla01a1._
~acetic ac1d), using o-xylene - The product correspond- o
‘ing to Example 5 is obtained from pP-Xylene, " and 1-0x0-2- -
- chloro-4,5,7- trlmethyllndene—3-carboxy11c acid with a -
meltlng point of 194 (recrystalllsed from toluene) is
obtained from 1,2 4-tr1methylbenzene o
'Example 19 _ : e
| 1 g (O 3 mol) of 1-oxo-2-chloro-5 7-d1methyl--
: 1ndene—3-carboxy11c acid are suspended in 400 ml of
'”-ethylene glycol dlmethyl ether and 250 ml of ethylene

‘glycol,. 70 ml of concentrated sulfurlc acid are added,
- with- stlrrlng, and the mlxture is kept at a temperature of
55 - 60° for 48 hours. The reaction mixture is intro-

- duced 1nto 1ce-water and the resulting mixture is filtered.
- The re31due on the suctlon filter is’ suspended in 2 litres
"'of water, the pH of the suspension 1s adjusted to 8 with

sodium carbonate ‘and - the suspension is ‘filtered and the
material on the filter is washed with 500 ‘ml of water
'fAfter drylng, 42 & of the ester of the formula



T » . o o .
methacryllc aC|d chI oride in 5 nm of dry rrethyl ene chl'or- ide is added L
“draopwi se to this mxture. After the reaction has t aken place, the solution
is fil- tered to renove the sodiumchloride formed and sodi um carbonate: -

The filtrate is washed until neutral. and is then evaporated to dryness i N
rotary .evaporator. Yield of the ester:. '84%of theory. Melting point: '

. 98-100 C NMR(CDC13): . 2.0 ppm[3H],. _% ppm[4H 5.6 and 6.2 ppm ['2H],
. 7.%=77.8 ppm [4H] “El errent ary analysi s:- cal culated: 59.92%C.  4.09%H
- 11.05% d found: . 59.86% C_ 3% H 11.27%d J[err]: (320.73) -
25 - Use Exanpl es Exarrple l: 2.5 Sf ﬁa C Iyrrer of et hyl rret hacryl ate -

‘and gl yC| dyl methacryl-ate [ (ol ag?rat I/OY,/l ‘Mv 60, 000] are .di ssol ved _
together with 1:8 g (8.63 nmol s) 0(&1; Il orib- |ndenonecar boxylic acid and -
0.01 g of tetranethyl amoni um gffl & ide in f agYBOhexanone. Thi s
solution is heated at [err] fo about 2 hovéb&ﬁ Cﬁ é\?ter cooling to room
“tenperature, the solutionis filtered. - f||- trate can be used.
direct as a coé?en@bé'@lqufn melting maaq:mt 8112> ehpsbadTgseq €pahli NYS.
In addition t otal ral elenments of the fornula [ERR' the resulting

pol yrrer cont ai ns struth%raI el enents of the formul a

of carboxylic acid which has not been ester:.ﬁed can
be recovered from the alkaline filtrate contalnlng sodium
carbonate, by prec1p1tat1ng WJ.th hydrochlorlc acld and
can be re-used, - '
~Example 20 o . ,
| The 2-chloro-indenonecarboxylic acid '_ester"'of the

_..-fomula

SN A e

T o o
| \/ © “coo(cH.) .o-g- =CH
S o2 EH 2

| 2 0 g (0. 03 mol) of 2-hydroxy-ethy1 chloro- :
: J.ndenonecarboxylate are dJ.ssolved in 20 ml of dry methylene
“chloride., = 3 g (0.03 mol) of sodlum carbonate are added -
to this solution. A solution of 3.5 g (0.033 mol) of
methacrylic acid chloride in 5 ml of dry methylene chlor- SR
ide is added dropw:Lse to this mixture. o : :
A:f.‘ter the reaction has taken place the solutlon is fll—-
' tered to remove the sodlum chlorlde formed and. sodlum carbonate .
The filtrate is washed until neutral and is then
evaporated to dry'ness in a rotary evaporator
Yield of. the ester: 84% of theory.,
Melting point: 98-100°C | - -
MMR(CDC1,): 2.0 ppm [3H], 2.6 ppm [uH]
5.6 and 6.2 ppm [2H] T.1-T. s ppm [4H]
- _Elementary analysis:
~ - calculated: 59,92% [+ 4 09% H . 11, 05% Cl
 found: - 59.86% C 4,03% H 11.27% CL
016 13%C1 © (320.73) o



-3 fERR{ fike'ell of the pol ymers described in the exanples mhlch fol I ow, it —v
“i's-grange- coloured. Exanple Il: 10 g of ‘a copol yner of methyl vi nyl. et her .
~and mal ei'c ‘anhydride (nolar ratio 1:1 al ternati.-ng, Mv 740, 000), 8 g-(0.03 )

" .mol ) of . 2- hydr oxyet hyl -chl-or oi ndenonecar boxyl ate ‘and 0.15 m of
‘concentrated sul furic acid are dissolved-in 120 nl of dry tetrahydrofuran

" The solution is refluxed for 24 hours undd witrogen. The solution is
‘t Hery -cool ed to erature and filtered. -~ - .The fil- trate can be:
~ used direct f poses. In order. to determ ne the conposition, a:

-smal |l sanple: oE ki [Tter a Sis
~cal cul at gg BB Zé Y QQB % ercd R f%%éln gf%thﬂeﬁggﬁg&(yﬂgéysw
C - 4.59%H %P8 gmgéad yi B thecryLats, | %1%? zatiRol jhes Bv 6@h943@ﬂe
. and ‘mal ei ¢ anhg.nel désgblired tbe@ed:heug,m]‘ﬁh 0® 865131 BmcTs Y Pn@@ gg

ved in 40 ?

N ot ol pyr 1 of | HasaongRarBIRHTTEC Beld ot &, U 'cfzf Fbrengthpiaguoniun

After cooling ?blﬁﬁbﬁﬁténpgpagup§ cwnhahamannneﬂi ThléTEbImtloﬁrﬁge can

- be used directhéateqoati ngoPer hpl e i [ecCi ated_ in
~ ether and the |ntr|ﬂ5| C. vﬁ;cgs?g?teébr?t‘fr?ber df%rs“ﬂe procfg%?eﬁg cg%#err‘%ﬁ%d_.
o ([err] intr) (HPPRBt HGPPEFALHT Ge ’CPer splutiors ig /fjiltewedl e | V:Thahfil-
~procedure is abphbgosant bet Hakdofib¥atPLE a coatlng solution for the
. preparatlon of photolacquer coatings,

In addltlon to structural elements of the formula
-

3
NI
Co- OCH3 |
the resultlng polymer contalns structural elements of the
formula o . ' -
3 _ .

—CHZ_ —— . . . - /.\ .

O- O-CHZ-?H C‘iz-O-CO- IO '

OH ' NN

caa W °
. . o B
 Like all of the polymers descrlbed in the examples which
- follow, it is orange- coloured
o  Example TT: 10°g of a copolymer of. methyl v1nyl ether and
R maleic anhydrlde (molar ratio 1:1 alternatlng, Mw 740,000),
.88 (O 03 mol) of 2—hydroxyethyl chloro1ndenonecarboxy1ate
and 0,15 ml of concentrated sulfurlc acid are dissolved in.

:120 ml of dry tetrahydrofuran The solution is
- refluxed for 24 ‘hours under nltrogen The solution is
~then cooled to room temperature and filtered. - The fll—'

.trate can be used direct for coatlng purposes
In order to determine the compos1tlon, a small
‘sample of the filtrate 1is pre01p1tated in ether
. _Elementary analy515° ' ' _
calculated: 55.27% C 4 46% H 6.'28% cL



s 3 "

T DA The startlng polyner used S Gantrez 119 AN R It Is a product = .
rnaeketed by the GAF Corporation, U S.A and specifically is a copol yner of |
vinyl rfethyl ether and maleic: anhydri de .and has a Mwv of apprOX|nater - '

- 740, 000. The chl or oi ndénone aci d derivative used is 2- hydr oxyet hyl '

.chlor0|ndenonecarboxylate - The melgg% rati o of these reactants is 2:5.
“A l'ight-sensitive .polymer wth an I nt.ri c Vi s- -cosity nunber ([err]
inty) of 0.25_dl (di met. I n1de [err]) results. Exanple V: The

“procedure is ahg F‘Ggous to OExamél S/ Eexcerd. 56#tCR- hydroxy-ethyl
2-chloro-5,7-d e- I[[udengnsga |

~ 2-hydr oxyet hyl a}o-l nig e(i%r ég%?é"?té’% jt Ea ‘#: &V\lgig?ﬁeraoﬁ‘ﬁiom%}e%ﬁe
reactants is- 2 tAEt d&dLop ating, Mw, -andr&abﬁegpolyner

...WI th-a [err] i 60: 0207 m6122od! Egh&drﬁﬁybﬁh 1f @kﬂ%ﬁdﬁﬁl drfdrid a%‘% i8te
Ex: e VI: 5 d.chl Mv 4 o
anpl e 12! d9§95198{1yﬁfﬁt§ °hY! 0% ATy ”y ( %ﬁ}ﬂ 9g

di ssolved in
(0.05 nol) of @h%§d$@¥9§1ﬁyllshbonheddamoﬂéﬂgﬂbdXM+dEBhodréﬂ)rﬂ dr -
ed to

chl or obenzene. f+§i [ etg] | ar sieve are ad
“t'his sol ution cd@lﬂng Fé fslg#b&t ?girqglggg‘réel?ﬁdxé& flgo r‘;{'g'g‘-lﬁreéis'hourseaf dkter:
‘cool i ng tonwxﬁﬁ?%%p%@%lh?eus?ﬂe irgeti §arscopating pmﬁpdmased andxthe i

T S i
.|ntr (dlnethy r §)PBPdEC ag/getgr@}ned (ﬂ.lntr)
S o dlmethylformamlde 20 °c): - 0.3 dl/g. ' -
ffExample IV: The’ procedure is analogous to that of Example
I The startlng polymer used is Gantrez 119 AN R
It is a product marketed by the GAF ‘Corporation, U,S, A
and spec1f1cally is a COpolymer of vinyl methyl ether and '
- maleic anhydride and has a Mw’ of approx1mately 740,000,
- The chloroindenone -acid derivative used is 2—hydroxyethyl
_ chlor01ndenonecarboxylate The welght ratio of these
reactants is 2:5, .
A llght-sens1t1ve polymer w1th an intrinsic. vis-
~ cosity number (’L_ntr ) of O 25 dl/g (d1methy1formam1de° .
20°¢) results, |
- Example V: The procedure is analogous to that of Example
IV except that 2-hydroxy-ethyl 2-chloro-5 7-d1methyl- '
indenonecarboxylate is used in place of 2-hydroxyethyl
.chloro—1ndenonecarboxylate and that the weight ratio of
the reactants is 2:2,32 1nstead of 2: 5. A photocross-. |
- linkable polymer with a.*tlntr of 0,22 dl/g (dlmethyl- |
formamlde- '20°C) results.
Example VI: 10.45 g of polymethaoryllo acid chlorlde
__(Mw 40 OOO) dissolved in 10 m1 of dry toluene, are dis-
- solved, together with 12, 9 g (0.05 mol) of 2-hydroxyethy1
-chlor01ndenonecarboxylate ~in 80 ml of chlorobenzene,
- 10 g of flnely powdered 3 R molecular sieve are added to
. this solutlon This solution is refluxed for about. 2
hours, After coollng to room temperature the reaction
solution is- flltered and the filtrate is then prec1p1tated




PR . s . o _
..Exanple VII The coating sol ution prepared accordlng to Exanple | is used
t o -gpat copper-lan1nated epoxy. | am nat es: -Copper -1 am nat ed -epoxy. sheets are
“coated wi th the abovenentioned pol yner solution: using a -coating centri.-
fuge. After drying, an apprOX|nater 5 pﬁ]thICk poly- mer filmis
- .obtained on the copper surface. The dry sheet coated in this way is
- exposed for 3 minutes through.a line negé??ve to W light (wavel ength above,-'
32Qnm); light source: 400 watt hi gh- pressure mer cury vapour |anp;
- distance 50 cmint 2 lapfemedhanadie,  t heAftamldrying pethe i peslil tady Faieb|e-

L yer ohevanolweer ne o i&%‘%@%e%%@@%%f e ved ot by
(Gmerthydde %

re
etching with i AGARE CTmagE. dehd 20" b Q g&@r@&se)pondl ng to the’

line negati ve Exambllei vgd.: Exanpl e VI The coating solution prepar ed '
according to Exanp|e Igils used to cqat, aluminiumfilns: The al umniumfilm
is coated with the abov8® PO RFF 415%%%9‘RﬁﬁRﬁF?ﬁ]QﬁﬁQEFEﬂ%OE@lE@ample '
centrifuge andI|isthsaddtoe¢oatAbbppermam1natEdi fEﬁﬁiﬁaﬁeéerr] t hi ck

oy Tt ot e hsadb gt WSPILerd AL VifbcPangtn
“above 320 nm #Pgwemestioned po@ymn sm:lgrbmsmm rmrcnatlﬂgp@emtrﬁﬂp -
S:zfgrgeaﬁg fﬁzuggrt ﬁ%%gﬁe?g§g§§%g’been g%;§ dlsékf-gguﬁg%¥5§"'
‘ m Lop, 751 S oA PSSt s copper cimdasanul '33?"%“”@ |
: ge can be r o
- Maxiton red. "5 q5]be 88&%%8"1:'0”39e1‘§:1§th?ﬁv%3ength Zbove ;20 zm)
3
' o 'h light source: 400 watt hlgh-pressure mercury vapour lamp;
distance 50 cm. After exposure, the resultlng lmage is-
"already v151ble and the parts which have not been exposed
are dissolved out by developlng in cyclohexanone, '
The copper which has been uncovered is dissolved out by
etchlng with iron-III chloride and a copper image ‘corres- ,
ponding to the line negatlve is obtalned -
Example VIIT !
- The coatlng solutlon prepared accordlng to Exampley
IV 1s used to coat alumlnlum films: '
. The aluminium film is coated w1th the above-
mentioned polymer solution using a coatlng centrlfuge and -
is then dried. . After drylng, an approx1mate1y 5 pn
“thick polymer f11m is obtained on the- aluminium support.
The plate coated in this way is exposed for 1 minute
through a line negatlve to uv light (wavelength above 320 |
___'nm, light source: 400 watt hlgh-pressure mercury vapour
- lamp, distance 50 cm) . After exposure, the resulting
 image is ‘already visible and the parts which have not been
exposed are dlssolved out by developlng in 5% sodium |

bicarbonate solution The resultlng relief image can
be rendered more 1ntense by means of cationic’ dyes, for -
example Max1lon red The coloured 1mage of the nega-

tive orlglnal forms
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tive orlglnal forms. - - 28'- WHAT IS CLAIMED I S: 1. - A process for =
thexﬁreparatlon of an indenone- . carboxyllc aci d- of the fornula | [ERR] |n' A

~whi.ch [err] is @ or Br, preferably Cl, and R[err] and [err] are _ ' '
identical or different. and Ris a n- aIkyI radi cal haV|ng 1 to 4 C atorns,

preferably [err], or is H-d, Br or F, R is a n-al kyl radical haV|ng 1 to-i'

4 CatOms,'prefe-ra ably CH3,’ or Is H, a-nQae.rr] is Hor [err], [err] and
[exs] - together t he CH2CH2CH2-, in which latter case the bond to-
t he 'si x- nenbef%@£f|§§ ggA;MEDtK§ 3C atons in the 5-position.and 6-position

Cof the nucl eusL, whi ch & oaésgefosuQh%@bwabd?éﬁﬁqyngfEmegﬁﬁ%#gﬂgﬁg the o

ns on-at ~| east

- f la |1
: nﬁgrgug have E%%r%%ﬁﬁftﬁp?ﬁtgdogy gﬁb;???@éﬁtg and in. mhlch R [err] and

“Jerr] are as defined for fornula |, either together with a di hal ogenonal ei ¢
~anhydri de of the formula I11. [ERR] or together with an ester of the
fornmula IV 29 - [ERR] in wii rnu ae ksrr] is as-defined for -
fornmula | and [err]- Onﬁg / >/ R (1)

_3“ .
2/x; . ‘_;. OOH
1 2

'in which R3 is C1 or Br, preferably Cl, and R, R® and R
_are identical or different and R is a n—alkyl radical
having 1. to 4 C atoms, preferably CHB’ or is H Cl1, Br or
F, Rl is a n-alkyl radical having 1 to 4 C atoms, prefer-
ably: CH3, or is H, and R2 is H or CH3, or R1 and R? '
together are the group --CHZCH'ZCH2 , 1n which’ latter case
-the bond to the 31x-membered ring is via the C atoms in
the 5-p051t10n and 6-p051t10n of the nucleus - which com-

prises subjecting an aromatic compound'of the formula II -

/x, o m
_1n whlch ‘the H atoms’ on at least 2 adaacent C atoms of the , e
nucleus hage not been replaced by substltuents and in o

' which R, R and R2 are as defined for formula I, either

o together w1th a dlhalogenomalelc anhydrlde of the formula .

w0
'OF

'qr'together.with an ester of thelformuié If i

* c L M s *



s . -k . ]
Fs |n each case a |OMFHD|€CU|ar organic radlcal especially an aliphatic_
radgcal a: cycloallphatlc radi cal, an ali- phatlc aromatic radical"- an  \
‘aromatic-radical, in each case in an apprOX|nater st oi chi ometri c ratlo to
a con- densation reaction in the presence. .of [err] and if desired in the.
presence of inert.-fluxes and/or solvents, at tem peratures betmeen [err]
and [err], and hydrolysing the reactlon-ﬁﬁbduct t hus -obtai ned, 2. A
. prqokess accordlng to claim1, wherein the con- densation reactionis .-
‘carried out in 2 stages by preparlng gl«ﬂ@bxéqboxyllc acid-of the formula:

V [ERR] in the.reaction mxture in 'stage, in a manner known per se,
and j.sol ating this acid and, in the 2nd,Etage cycI|S|ng t he ketoacid of
the formul'a V, likéw se in t he presence gof [err] and if" de5|r€HV)n t he

‘presence of inert fluxes and/or sol ve V%\-but aj tenperatures between 40 -
-and -[err], to give the correspondi hgR nde@@®OR tar boxyl i ¢ acid of the

~formula |, which is liberated frogthe resulting reaction mixture by,
hydrol ysis. 3.in WhimpfomuiaecR?r disngst detinied lf,orV\/fIQfI%hﬂ.a?‘ Tiand Rl"

. hal ogenonal ei ¢g @ Iy ste f roula 11 used in which:
lerr] is chi oﬁ' ng‘mdé & 853\8 8 %8&‘“%@%8?35‘&"90?53&% rﬁafll @aspemiekler -
of ‘the fornul aﬁr!\#llsph%’éycmadiaceh [®r pycitsaaupabrqummadum Can hadng a
total of ‘1.to phdtpdaBomteteralit¥al Chir an Hocess acgordin
to-claiml, V\hpehrel nljlerr] s used 1n_an armuntgo(é)n%tlc Ireéﬁt not peeﬁcl?m _
the di- case in an approximately stolchlometrlc ratlo -to a.con-
L densation reaction in the presence of AlCl3 and if de51red
in the presence of inert fluxes and/or solvents, at tem-
peratures between 40° and 150° c, and hydroly31ng the
' reaction product thus obtalned
2. " A process accordlng to clalm 1 wherein the con-
densatlon reaction is carried out in 2 stages by preparlng
- a keto-carboxyllc acld of the formula V
- N
\< NN A _ :
:}(/3 LN, --( )
_ . R'3' : :
RZ -C_OOH o

 in the reaction mixture in the 1st stage in a manner
- known per se, and isolating this acid and, in the 2nd
o | stage, cyclising the ketoacid of the formula V 11kew1se
'_f .-Vj in the presence of AlCl3 and if de51red in the presence of
_ inert fluxes and/or solvents ‘but at temperatures between
. 40° and 150° C, to glve the corresponding indenone- . .
carboxyllc acid of the formula I, which is liberated from
"the resulting reactlon mixture by hydroly31s
. 3. - A process accordlng to claim 1, whereln.a di-
halogenomalelc anhydride or ester of the formula IIT or -
IV is used in which R3 is chlorine |
.4._ _ A process accordlng to claim 1,. whereln an ester
of the formula IV is used in which R4 is an allphatlc

radical’ having a total of 1to4cC atoms, preferably -CH3

HlI\II\ |ll|l\ I|I|l \\Ill I



Cx .

-halogenonalerc anhydrrde of. the formula Il or of the estér of the fornura

-1V, /6. - A process accordlng to claim1, wherein the con- densatlon
reattion is carried out in the presence of an inert solvent, preferably.
1,1,2,2-tetrachl oroet hane or nitrobenzene. 7.-°. A process according to

: cla|n16 wherein the con- densation-reaction is carried ouf inthe presence
of a dlalkylanrde of a | ownol ecul ar carBOxylic acid as the sol vent,
-pggjerably in the presence of dinethylformanide, the nolar ratio of-
~di al kyl am de" t5o [err] harecess | accorging to elpimcésswaemm Ad- alaar m _

‘1, wherein the ﬁ%}%%@m%téenléa 2l lor}ﬁ’éﬁl gerpﬁsie%% el

. presence of |nert Hluxes anount s pre erab —such t hat

- mel ting p0|nthﬁ%Qﬁ?ﬂQﬁﬁﬂQ%ﬁV#R?N¢ﬁéd¢l9§e§h9r§°ﬁm%e§ Widh OMh @ AWQ&Bln the

~reaction ﬁ]Xt@@%éﬂsdefﬁetfﬁﬁmﬁr@ Ivactron tenperature. 9. A process
according to g aim 8, wherein the f ées u ed ni c.salts or

‘organi ¢ fluxeS-or ni x th REOGHS ?I‘%C%%T ﬁ@lﬁrgan eredpedhe gon- |
anmount s pr ef emhisaﬂmmg'-@amtu.dsmais acdmneedngutf ihh¢heeprresgneel oif ah t he

Tenction m i TR STt DA BRI I Py R 50 a R bR ofknalh i
~_organic quxeermmiben29nﬂzﬂ kyl ami des of | ownol ecul ar- carboxylic acids,

preferably di met hyl f orjegiiéicesd heo SpRainsath Oothifll 8, kiheReds ihel Y-

: preferably berng Wi t hi Imts A process according
to claim9, wiengation rerFHER kel sareiplogel anethscprsﬁepoﬁ REL2f

desired toget fﬁram;ilfhmird@téwléqm@e@maﬁ 8a¢BOKGlibuncil?as the
conpound of. the formul a
olvent, preferably in the presence of dlmethylformamlde,
V,'the molar ratio of dlalkylamlde to AlCl3 belng at least
1:1, R . y
8. - A process accordlng to clalm 1, wherein the con—
' .densation reactlon is allowed .-to proceed in the presence
of inert fluxes, the amounts preferably being such that
" the melting point'which'results when the fluxeS'are mixed
with thé'AlCl3 in the reaction mixture is lower than the

reaction temperature _ : _ _
9., A process accordlng to clalm 8 whereln the fluxes
.used are inorganic salts or organlc fluxes or mlxtures of -
- the salts with the organlc fluxes, ‘the amounts. preferably
~ being such that a 1ower1ng of the melting point of the
- salt mixture results when the fluxes are mlxed w1th the
o AlCl3 in the reaction mixture.
.. - 10, A process according to claim 9, wherein the
| ~ organic fluxes used are dialkylamides of low—molecular _
‘carboxylic acids, preferably dlmethylformamlde the molar
_ ratio of dialkylamlde to AlCl3 preferably being within the
- limits 1:4 to 1:1. ' _
: 11. "A process according to clalm 9, whereln the
3 inorganlc salts employed. are NaCl and/or KCl, if d631red :
together with dlmethylformamlde as an organlc flux '
12, A compound of the formula VI

* c L M S *




PO

=31 - [ERR]

. [ewy] are identica

i'n which [err] is O or Br, preferably d, and R [err] “and
or dlfferent and R rs a n-al kyl .radical having 1 to 4

at ons, preferably [err] is H-d, Br.or F[err] is a n-alkyl radica

“bond to the six-menbered ring is via the33 atonms in "the 5- posi tion and

'6\p98|t|on of the nucleus, and in which [err] is one of-: the radical s - OH,

-Oferr]-

with the proviso that if [err]

[ERR] {ERR] - and [ERR] [err] in which mis a

easm;one hydrogen atomin the

" nunber fron12 to 6, n is a nunber_froky 1 §o 10 .and [err] is Hor [err],

4-position to 7-position of the S|§. hb/

“substituent.

13.. A hal ogeng} i one&anﬂﬁxyllc aci d accordi

rlng has been repg fd by a
o claim

@

'Ihavrng 1 to 4 C atons, prefer- ably’ [err])or is H and [err] is Hor [err]

“or [err]. and [err] together are the group [err], in which latter case the’

12, wherein [err] informula VI is -7 14.. N A cogpound accordlng to claim
12, which has the fornula V| [E% i % Wmch Fﬁ’e"?adlcals R to [err] are as

_deflned for fornula VI .

in which R3 is C1 or Br, preferably Cl, and R, R® and RZ

-,'are identical or different and R is a n-alkyl rad1ca1

having 1 to 4 C atoms, preferably CHB’ or is H, Cl, Br orf-':

F, R; is a n-alkyl radical having 1 to 4 C atoms, prefer—

 ably CHgyor is'H, and R? is H or CH, or Rl and R?
__together are the group - CHZCHZCHZ-, ‘in which latter case
- the bond to the six-membered rlng is via the. C atoms 1n
' the 5-p051t10n and 6-p051t10n of the nucleus, and in-

which R? is one of the radicals —OH, -0-(CH, ) ~OH,

”fo‘CHZ CH2 O)n-CH -CH,~-OH, -0- (C ) -0, CO C-CH

27712 20
o o | lg
. _ . _ . R o
-0—CHéf?H-CHZ-Q CO-?=CH23.fOfcﬂé—CHszfCH=CH2 end C
oH  g® | S
- .0

L

_ -0-'-'CH2 ———CHF——CHZ; in which m is a number from 2 to 6,

nis a number from 1 to 10 ‘and Rs is H or. -CH3, w1th the

proviso that if R5 is -OH at least one hydrogen atom in

been replaced by a: ‘substituent,

' 113- . A halogeno-1ndenonecarboxyllc acid accordlng to -
~ claim 12 wherein R? in formula VI is -OH," :
o lh;, A compound accordlng to c1a1m 12, Wthh has the

B _'formula Vil : - '
. o) -
R 7 n - .3
1 Sz N\ R PR
RO—F= i r
-_5:>,/9———- o . (vIT)
e U :COfQCH CH. OH | =

oCH,0H .

in which the[radicéls R to R are as defined-for formula -

* c L L} S *
*

- the 4-position to 7-p081t10n of the 31x-membered rlng has"'



- 32- 15 A corrpound accordi ng to cIa|m12 whlch has the formil a VIII VN
[EEE{ in which the radlcals Rto_[err] are as’ defined for formula VI.. 16. -k% _
A conpound according to cl'aim 12, which has the fornula XV | [ERR] 17..

‘conpound according to claim 12, _WhICh has the formula XVI11" [ERR] 18.. ~ A~

“conpound according to claim12, which has the fornula XIX [ERR]- . - 33 - . -

Revendl eatl on 1.. proci ede de preparatlon32 xci des i ndenone- car boxyl i ques -
R~~~R R- . 'I'"iil RI.dans IaqueIIe R3

- qui-r epondent Jgill a forrrul e (1):
represente C gp@pgu@dcgcobrdﬂngR“toetcm:.nsalﬂ WIEIGH GUES the

differents et ﬁ]ﬁmb_j@é vIgyi ficafions suivantes: R represen_te un radi cal

- alKyle contenant de 1 a 4 atones de .carbone. de preference CHL ou encore H.

C, Br ou F, Rl represente un ra%txﬂ n-al kyle contenant de 1 a 4 atomes de =
car bone de pref 6rence CH3, 70U @ncor &g H R2 represente H ou CHB ou - o

RN | | '
gl 638 NN g6 (y1IT)
s co ocnzcnzo co-c CH2 |

in which the I'.'adicélsf R_'-*l:o.R6 are as defined for formula

.16. . A compound accordlng to cla:.m 12 whlch has the
formula X'VII _ ' o
"
LA AL S
o N/ N (xviz)
' @ @ mw— @ ’ ’ l
VA YWARNERAN '
CH, e .co-ocnzc_nzon.
- 17. A compound accordlng to clalm 12 which has the
E formula XVIII ' '
\./ \./CJ' o (XVIII)
I i oo
cry” Yo X “co- on
18, . A compound accord::.ng to ‘claim 12, ‘which has 'the
formule XIX - - - -
N N B
Y ow o (XIX)
N ._/.f—-o_\ : YO

AR R
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caswil.a liaison au noyau hexagonal se:fait par. les atones de carbone des

R et R2 torrrent ensenbl e un groupenent - CH2CH2CH2-- .et. dans ce d_e_m’"ér'_'

Positions 5 et 6. du. noyau proche caract eri se en co qu' on sounet a une
reaction de condensation un conpose aromatique repondant a la fornule (11):

. dans- Iaquel l'e au moins 2 - atonmes de carbend3er ortho du noyau sont depourvus L

- de substituant (donc . portent des atomes d' hydr ogbne) et dans: Iaquelle R R
et \R2 ont“?"esd’??é'ﬁvs Si gnlflcatlons quo dans la formule (1), soit avoc un

- ‘anhydri de. d' ag haJ ogeno- mal ei que repondant ala forml {illl):

0 soit avec un es °f°é‘5’3}ﬂ?j‘a%fc'd£su'%efwmb@w(-quqy quisppndenCalla Yormile (1)

- - (1V) P ‘COsOR. fornul-es dans |lesqueltes R3 a la mene -

‘a bas’ poids noleculaire. plus partT c™i%keregent gdn radical aliphatique.- _
cycloal i phatique. aliphatique-ar ogﬁatq >arfomati que. A chaque fois dans
un rapport- a peu pres.stochi onetri gy en-pf-asence d'AlCl 3, le cas ecHBant
en.présence de fondants et/ou de soly, ‘s |ner\t:eea a des terrperatures ,
conpr.i ses entre 40 et 150"C, et on lhydrol yso | e produit reacti-onnel ainsi .
“obtenu. 2RanPeqeddt sel on | a revendication 1, caracterise en ce qu on .
ef fectue Iaﬁar@afeﬁqnt!!rﬁldvs Brommmtm en deux etapes. c'est-a-dire qu'on :
" prepare dang e"r‘?els%g@"ﬁ*%'atw différents et omdestegritzaiing Biigintes €t ape.  de mani ere
~connue. @"Efée'ﬁ%l?’b 'IaMQCWB‘HI"QUE“G@"T@@#mW@ﬂQ‘d)aprefereh&eCH,Jouencm134 -

34 . R ¢ dans | a seconde etape. on
cyclise lehdwed rggre?:eg{eotr‘ﬂ c':?ﬂ*é’ g l%’% cﬂngnf'\/)de 1e§§|"“f?ﬁ’§?1f’° &RrPOee do AEéErarenChs. Dy
event ueel en%’nbpmnprmseoaﬁode fondants et/ou de solvants inerres. nmais a
des terrper a‘B‘ fefMemlenm g@uddinedt —LCHIECHCH RO b d&H3L B Yekniek '8 i Gaison a

i ndhnone: %’ daitRar fep tgmpedeqalbopmdas@optiond & et 6 dujbysu) pfmsdeeg,aﬁ“h@re;, e
" par hydrol ys& & pa fqe 'aff"ﬂ‘éF%Fflj‘@eqsé%tﬂncﬁ?msﬁmmqugep&mmadefdmhlerm)l a
“revendi cation 1. caracterlse en ce quon utilise des anhydrldes ou des

-_.e_st'e'_rs_ e \\ o _
S | o am

dans iaquelle au moins 2 atomes de carboneé en ortho d
u noyau sont depourvus de substituant donc
fonent des atomes d'hydrogéne) st dans lagueile R. R' et R? ont les mémes significations que da(ns la
: ormule (l). $0it avec un anhydrlde d’ aczde dihalogeno-maigéique repondam a la formule (lil) :

O

R \ / \ - . . . . . - ’
i : | | S
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K7 é

si gni.fi cation quo dans la for mul e él ) et }represent e un radical organi que- _

- soit avec un ester répondant a la formule (iV) :
e
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2°  coeor?

formules dans lesquelles R3 a la méme signification que dans la formuie (I} et R* représente un radical -
~organique & bas poids moiéculaire. plus particulierement un radical "aliphatique, cycloaliphatique.

_ allphathue-aromathue ou aromatique. ‘4 chaque fois dans un rapport & peu pres stochiométrique, en
présence d'AICl,, le cas échéant en présence de fondants et/ou de solvants inertes. a des temperatures
comprises entre 40 et 150 °C, et on hydrolyse le produit réactionnel ainsi obtenu.

-2. Procédé selon la revendication 1, caractérisé en ce qu'on effectue la.réaction de condensation en
deux étapes, c'est-a-dire qu'on prepare cans le mélange réactionnei, iors de la premiere etape de

© maniére connue. un acade carboxthue cetomque de formuie (V)
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. di al kyl amy
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d' aci des di hal'ogénonal ei ques de formules (Il11) ou (1V) dans |esquels R3
repgésente le chlore. 4. Procede solon [a revendication 1, caracterise en.
- cequ on utilise un ester deftormule (1V) dans boquel R representé un’
radi cal aliphatique contenant ‘au total de 1 A 4 atones de carbone. do-
preterence -CH3.. 5. Procede solon |a revgndication L, caractense en ce
qu-oh- utilise AICI's en’'une quantite d au noins 1 nole par nole de _
I "aphydride di hal.ogeno- nal ei-que ‘de formule (111) ou. de |'aster de formule

@

X F'V).. 6. Proc6de solon la revendication 1§ carpcterise en ce qu on effect ue -

| 'a-condensation en presence d-un .-s&w(aQt/ Qesfte. de pref6rence de
~tetrachloro-1.1.2;2 ethane ou de&-nifrobgnzehe. 7. Procede selon.la-

. revendi cation 6. caracterise.en.ce g 'n'ef;I"_'e_~ct_ue. | a condensation en ™
~presence de dial kyl am des d' aci desg2car beg Li Rfes b bas poi ds nol ecul aire

‘conme sol vants. de preference en presencé de dinethylformanide. |e rapport

ol ai 1 e eflbh Hich kydadSiadBedadlidedortd, 81 r Li@YsBi NS, 1 1. 8. - : .

* revendi caam:pmauueaaﬁa_stesrw&eneemqu.agbé%nd?ﬁﬁ?'éﬁmd jfimiwfﬁé?s R hpresqnce

~ pr esencgomprisho erimnioet 1S0ECT @fr BierfUABKS In@SnoHEcdIbX dguees'%rauxﬂ%k ﬁi‘s‘?gid‘ﬁ?“r' '

qu'i | euPBaMet er libestd mnw"%@am’r Al @eBngtarsctibereeiragige I eact [ onnel < un

poi nt. d%.a@esj 199 PAIEY ladayendicatin . _

revendi caty G, égfgﬁm?%‘ﬁggggﬂ;'i:gm g ¥ &anp lesaueisconerreseoedantisredes .

f ondant sequdi M repksedidluPiadiad] afiAeTqud to %ﬁiﬁlﬁmgga sl sreadedorius (Vorarant s

---or-ga_n_i'qu&éiq:.%p@géant ites.de preference su f(

- AICe, il €eF 8dd sendargenkieativnlt adageter: @it de QIR Litilldd ARD WS SE " int do

fusion d{MofeeRenr @@é'EQM§¢8_@Eﬁ'Oﬂ®m€§lmsﬁ.fonndlea(m)eu@%ﬁéifﬁf&?ﬁﬁﬁ m’}

- caractepi,s o,éjﬁ“ csela] 3 evediqatiane!. caremierisé o nelaionettectya i cpneensatdaen présence .
Procld

ﬁ&“% I EPRY & fpasensation quimesencante do

pref er epmncopuinBthgtinhamide. o Abpok Moiaitsidu ThRfLHGe § AICH brirs .o SiiHr Latidn 9,

“car act ey i $oPeonédselgn agevendicdtips & caraQémBEBn 6E4SonBHBRLAE Sond &ionﬁgﬂpﬁs&é Gag
event uefff'n‘éﬁﬁs"rif‘",‘&v 8% JYATIIES drprifgrenicorsuitisintbe pouT cidiieh réjules. BOMBIANYe aRcIAACY, SHAS -

* Compose TORUILCH. SRl T e e teon
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 mingeate la reven 18, caractefise en oy o smaloip 5eMme [osdarmades ddevent ¢
o G P R T I s s s
| es. si cabrbsegmtt NSO e VaaRinadi métadg@ @b 8eENT € UN radl cal n-arl iyl 'EAEeMebtant de

. .Procede solon la. .7

eq*ﬁé'- ¢ 1erizeLAMECe netifiss 8. anBydriB¥sOSEEHR cskON | 2

I sant &s PoUP 9 EAboefeRsoRERe  avec -
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1 A 4 at 0@ Preréde saidroia aevedkiicapored. @arecténsé -ofld8 qu'ohl ufiRg ofhnle. tofdants Brgafliduds; K -

represe]ff dialiyamides ¢agiden cambpyyliques b hescavidsimatisu lhird. dd peteemEs ledfimaRyitBRRMhicet ©
or g f erﬁl:Ea pgmgfa du dralkylamid?é.AlCl, étant de préférence compris entre 1:4 et 1 :?“b et
. o 1. lon la revendication 9, caractérisé en ce qu'on utilise, comme seis minéraux, NaCl
RS .et/ou KCI. éventuellement avec du diméthyiformamide en tant que fondant organique '
SR 12. Composés répondant & la formule (VI): ' s . '

R 7T, 24: . _'.'a o .' '(\.II).-'

" dans laquelle : _
' R3 re;pre'sente Cl ou Br, de preférence Ci, : .
o g R' A? sont identiques ou différents et ont les significations suivantes : ' -
represente un radical n-aikyie contenant de 1 a 4 atome ‘ 3 préfe ' .
encore 1, I, Bf ou F. . nt de 1 S Qe_ ;arbong. de preferen_cg ~—CH,, ou .
enco}j‘e _r:preseqte un radica} n-alkyle contenant de 14 4 'at_omes. de carbone, de préférence —CH, ou
" R%représente H ou —CH,, ou T S |
" R! et R? forment ensembie un groupement ‘ i est relié ' ' '
_ _ . pement —CH,CH,CH,— qui est relié au noyau hexagonal :
o atome’s de carbone des positions 5 et 6 de celui-ci, et : : i L genalparies.
.. - R%represente I'un des radicaux suvants: '

B L



. ry

encore H R2 represents Hou -CH3, ou Rl et R2 forment ‘ensemble un  °
-grcu,gder’ rent - CH2CH2CH2-- qui est reli6 au noyau hexagonal par ‘| es atones _de@
carbone des positions.5 €t 6 de celui-ci, et RA represente |'un des - . N>

qu'ils r

. dans lesquels m. désigne un nombre de 2 4 6, n.un nombre de 1 3 10 et R® repre’senie Hou ;CHg. a\).ec. ia

condition que, dans le cas oy RS représente —OH, au moins un atome d'hydrogéne des positions 4 4 7 du

nqyau hexagonal soit remplacé par un substituant.

13. Aciges haicgéno-indénone-carboxyiiques selon la revendication 12, caractérisés en ce que. dans

~la formule (VI), RS représente —OH.

14..Cor_nposés selon ia revendication 12, caractérisés en ce qu'ils -répondeni a la formule (Vli) :
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~ dans laquelle les symboies R a R’ ont les mémes significations ..que dans la formule (VI).

- 18, -_qomposég selon 'la-r_evend_icatron 12, caractérisés en ce qu'ils répondent a ia formuie (VY : "
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EN N\ 7 S -
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- .~ b Vi
573 o CO'O.C_HZCHZO‘CO—C.==CH2 :

dans laquelle les symboles R & R? ont les 'mémé; significations que da .
. : : . gnifications que dans la f
18, Compqse -sevpn la revendication 12, qui répond a la for-m?ne (XVII)': olrmu'.lel(v!)_ .
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radi caux suivants: . ~ ~~~~~ L, _ : : _ - _
OH. - CH2) MZOH. 'CHO-- CFI-2r0);, - CH7CH2 “DOM.™(-O---CH2).-Of CO * C .= CH2:
CO-CH2---CH2-0 - . COC=CH2 OH C - AG R
CQLH2-- CH2= @™ CH. . CH2 et . 0\ SCH2<CH2 dans | esquel s m desi gne un nonbre °
de 2 a6. nu %—om Lo et R represente H ou -CH3. avec la :
~condition que K QUL f F‘Eprdsen-te -OH.- au noins un atonme -
d' hydr ogene des 'pos'"l tions 4 al7.c d" noyau hexagonal soit renplace par un =
‘substituant. 13.. Ac; aes hai CgF‘ho’-i ndi none- car boxyui ques selon la =
revendi cat i oﬂt@.“rc?ﬂ-a@t'ﬁq se$Oei €6Hgue. dans la fornmule (M), Rs - :
represente - OH 14.ggonmposes sel: I'a revendi cation 12. caracterises .en.ce
qu'ils repondgntsya b foraule (M1): 0 R 7 3 -RR . 21 "2
dans. laquel | e | egrs"‘li/ﬁrﬂ—)ol es T?ng. -ont |les menmes significations quo dans |la .
formule (VI) 15. Sﬁes selon “a revendicatron 12. caractbrisees. en co
epondenrtH; wrmule (Mill): o7 1t 3



‘R S - (i) Rt
COC;Q,ZCHZO COC- CH dans Iaquel | .e Ieg synbol es A8 RA ont |es nenes .
~.signitications quo dans & hrnul e (VI) 16. Conpose sal on Ia revendl cation

12, qw repondl la fornmule (XVII): CE3~C a 8.\ 0.\

_ _ {(XvI'1) d3 .. CO* OCI-|2C:I-|2C]-|3
21 2c|00 N~0 301 IOffI _'-3636 17. Conpose sDion.la _
r evehdi cati on 12.caract6risd .en ce qu il r~pcnd a la fornule (XVII11) CH
ad 3\  17. Compds8. se;@@qm@@adgﬁ; o] icat.io aractdrise en ce
quil r6pond ala formile (X' .0 Lﬁa&gr‘@ gi.g,gu ih\r é]pc 3‘;9 formule IXVIM)
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18. Cgmp'osé selon la revendication 12’ caractérisé en 'ce qu'il répond a ia fé.rr"n.t.xle (Xl)-() T
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