_Process for the preparation of salts of substituted or unsubstitutfieti®is g
‘phthalic acids The present invention relates -to a process for the 5
preparation of salts of substituted or unsubstituted, in partieular
substituted, phthalic acids. Wthin th group of substituted phthali c
aci ds,. hal ogenated phthalic acids, in™arficular chlorinated and
fluorinated phthalic acids, are of great inportance. The 10 chl ori nat ed
phthal i ¢ acids serve as starting material for fluorinated phthalic acids,
which are thenselves inport- ant internediates for the preparation of

anti bacterial Rxaqres tfomsticcpnepaition egfingadbhr ot s3®stdtussd R 424

850, EP 271 27@jgublstitut@dd dhenaiephhBalsc acid serves, for exanple, as
starting material for the preparation of polyners (JP 02/29406) but it may

al so be used for the preparation of photosensitive materials (JP 01/ 268662,
~JP 11955 (1986)he oprebenitquitivelyisiml relEle8 663 D6 proBe@s60Lob4%he 20

Var i ous rogte %éé’g.a{a*k% ) eRar tll Relp fs{[:ﬁt {;]%%uForoght haI | [ a.ctuq__e

described Tn t erature. etra uorop I'C aci can e pr:{}ar"@d for
exanpl e, frompax¢imkian mmwedchpbﬂ:hdéJ-GGaG;-d#akobsen et al., Zzh.
Gbshsh. khim 36 (1966), 139; EP 0 140 482, GB 25 2 146 635), from
tetrachl oroanthr njli c cid (S. Hayashi et al. Chem, Soc. Jap 45

(1972), 2909),Withim, 1tbes £ af‘f%orﬁB’@ﬁEéH‘étt—’E JPhéé’iaFLlst @cids,
Tet r ahedr on 23hé1h9§€r)atdw PhthaliNaacidss sioh pattl cullaz6¢hldbing ted raamd

tetrachl or opht bal g g&p Wil s BEAR. ple o818rca09Mupdfiandd Gpl8 111)
or fromtetrachloro rile § 3°73% 5? Vi a eps sone o
are Coerl 29 anghder nated phthal:.c acids serve as starting material for
fluorinated phthalic acids, which are themselves import-
ant intermediates for the preparation of antibacterial

compos:.t:.ons (German Offenlegungsschrift 33 18 145, EP
424 850, EP 271 275).

15 Tetrafluorophthalic acid serves, for example, as starting
material for the preparation of polymers (JP 02/29406),
but it may 4also be used for the preparation of
photosensitive materials (JP 01/268662, JP 11955 (1986))
or of liquid orystals (EP 0 602 596, EP 0 602 549).

20 Various routes for the preparation of tetrafluorophthalic
acid are described in the literature.

Tetrafluorophthalic acid can be prepared, for example,
from tetrachlorophthaloyl chloride (G.G. Yakobsen et al.,
Zh. Obshsh. Khim. 36 (1966), 139; EP 0 140 482, GB
25 2 146 635), from tetrachloroanthranilic acid (S. Hayashi
et al., Bull. Chem. Soc. Jap. 45 (1972), 2909), from
1,2,3,4-tetrafluorobenzene (L.J. Belf et al., Tetrahedron
23 (1%67), 4719; Z. Naturforsch. 31B (1976), 1667), from
tetrachlorophthalic anhydride (DE-A 3 810 093;
30 EP 0 218 111) or from tetrachlorophthalodinitrile (GB
2 134 900) via steps some of which are complex and/or
cannot be implemented industrially or only with diffi-

culty. The same statement also applies to the preparation



cannot be inplenented industrially or only with diffi- culty.. The sane
‘statenent al so applies to the preparation -2- of tetrafluorophthalic
acid from 1, 2-di bronotetrafl uoro- benzene (C. Tanborski et al., J.
Organonetal lic Chem 10 (1967), 385) and the nethod descri bed by P. Sartor|
et- al. (Chem Ber. ‘101 (1968), 2004), starting fromocta- 5

f 1 uor onapht hal ene. N- car bon- subst i tut'ea " tetrachl oro- phthalimdes (EP O
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tions. The fufdri e edeFat iWs (L8 o290t Lr nBEREFLRY 5ﬂmb8°ﬁ?drol yzed
to give tat rafflluou:apbphahan:eﬁmd n&armmdmfstmmm Sttatirachleio -

N substi t uted hal i e | ar .
tetrafl uor ophP%&?’agtl%gla b dQ‘i'ta]%: g k{/g‘(?r o?@%?sg?EP ’3‘%%5@3% éfFeact i on
can al so be cérlmzsénemww.t Hhasedaari be orearter cxdal yin ssomer eases f or
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Qut ooat al vt | ¢ JARRRRIER RE G e, i e roRAtARidceseld | BHE #tBhe one
hand, it G resid]iam@ch tocE tdme edh\itrss | fumafi cnetdr aiéniorao:pMdsal +d ides and
only makes tetzr%f I4u%r Q%Q%%llh%rﬁg gzg\.{@' lr?@icf a precursor " likewise
important for the synthesis of antibacterial .composi-
tions. The functional derivatives isolated intermediately
can be hydrolyzed to give tetrafluorophthalic acid. |

15 Another process starts from N-substituted tetrafluoro- .
phthalimides which are converted to tetrafluorophthalic
acid by acid hydrolysis (EP 0 578 165) . This reaction can
also be carried out without addition of acid catalysts.
A reason for this is apparently that the tetrafluoro-

20 phthalic acid eliminated during the hydrolysis causes the
reaction to proceed as an autocatalytic process. A
disadvantage of this process is that, on the one hand, it
is restricted to the conversion of tetrafluorophthal-
imides and only makes tetrafluofophthalic acid available,

25 and that, on the other hand, the reaction is carried out
in the acidic medium, which leads to considerable cor-
rosion problems.

The preparation of N-substituted teti‘afluorophthalimides
ig described in EP 510 491. Tetrachlorophthalic anhydride
30 is reacted with at least the equimolar amount, expedi-
ently with an excess, of hydrazine or an N,N-disubstit-
uted hydrazine in aqueous alcoholic medium, in glacial
acetic acid, in sulfuric acid or oleum at temperatures of
100 to 220°C to give the corresponding N‘-substituted
35 N-aminotetrachlorophthalimide . and then chlorine is
replaced with fluorine (halex reaction). This procedure

can generally be applied to the preparation of



25 and that, on the other hand, the reaction is carried out in the acidic
‘medi um which | eads to considerabl e cor- rosion problens. The preparation
of N-substituted tetrafl uorophthalimdes is described in EP 510 491.
Tetrachl oropht hal i ¢ anhydri de 30 is reacted with at |east the equinolar
amount, expedi- ently with an excess, of hydrazine or an N, N-disubstit-
uted hydrazine in aqueous al coholic nedi@nr in glacial acetic acid, in
sul furic acid or oleumat tenperatures of 100 to 220Ierr] to give the
- correspondi ngNNEEPEF1§ubse phthal mides by rracdiing SprEREPPRA4RI and
then chi or: P%ubig&iﬁ:&ﬁlelaCe(CjbﬂVi thnE{ﬁHQEiﬂﬁtéHa| %ﬁ}ﬁa?ki Ongdgiddi SWEeacedurg
can genera e_.applie to the..preparation - 3- N-substitute
Shthal'| mi des BYSFEZAPPNG: hEBarRIRG AetY SUBSET Fabed b= aine, B3R ¢ ut ed
phthalic acid$ destibredydrcariryangr out car chtpoime nflyoxirstéxahaadrenydr azi ne-
and, if desired, carrying out a chlorine-fluorine exchange. 5 The object
underlyinghthe present invention is to.provide a sinple process for the
preparati &nh offi&rpdegt upderivingthe aregsiifhdpventianpht ko PEovideds,
whi ch can be iaiepae eaodekBoibrgtRat prapendt iot coDrelE PE Bubakd -makes
salts of a multjpljcity of_ ghthali.c Aci avail-_10 able..fromwhich the
correspondi ng tﬁﬁ%‘ual PE aﬁ%‘é"énta%‘bteef pﬁ%’f‘% é‘ése%“"b%/ & lglhrrp(faén W%e
aci di fi cati on.implirmeptecesei thaut ngeerfedexpendi tyee the edmdbredtproduct s of
val ue with hi ghaicNVeLBEPNof ahenddiphabiep! 8¢t ipHthv130d old 62484 1aS
' 10 able, from which the corresponding phthalic acids may be
> released by a simple acidification. The process is
intended to deliver the desired products of wvalue with
high conversion rate and high selectivity and to cause as

few problems as possible with respect to corrosion.

15 This object is achieved by a process for the preparation
of salts of substituted or unsubstituted phthalic acids.

It comprises reacting a compound of the formula-
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in which R!, R?, R® and R? are identical or different and

are H, F, Cl, Br, CF,, OH, an alkoxy or alkyl radical in

20  each case having 1 to 4 carbon atoms, or a radical

\ -NR’R?®, in which R’ and R? are identical or different and

' are H, an alkyl radical having 1 to 4 carbon atoms, or a
phenyl radical, R®> and R® are .identical or different and

are H, a -CO-alkyl group having 1 to 6 carbon atoms in

25 the alkyl radical, or a benzoyl group, or R’ and R®

together form a radical of the formula
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few probl ens as possible with respect to corrosion. 15 This object is
achi eved by a process for the preparation of salts of substituted or
unsubstituted phthalic acids. It conprises reacting a conpound of the
formula in which Rlerr], Rerr], Rerr] and Rlerr] are identical or
different and are H, F, d, Br, CFlerr],_ Qﬁu an al koxy or al kyl radical in
20 each case having 1 to 4 carbon atons,” or a radical -NR7/Rerr], in
which R and Rlerr] are identical or different and are H an al kyl radical
having 1 to 4 carbon atons, ﬁy a phenyl radical, Rerr] and R6 are
identical or different and aMe H a -CO._agkyl group having 1 to 6 carbon
atons in 25 t he al kyl radi hl, or a-ﬁbnzoyl group, or R5 and R6
together forma radical of the fornula idhOR[err] Rerr]
Rlerr] and Rlerr] are identi®al or diff e H F d, Blerr],
CF[err], OH, an al koxy or kyl [ Case having 1 to 4 carbon
~atons, or a radical -NRferr]Rerr], A err]and Rlerr] are identical
or different and 5 are H, an al kyl having 1 to 4 carbéﬁz ons, or
a phenyl radical, with water, a wat ¢ sol ublje base and an oxi di zi ng agent
at a tenperature of -10 to 150[err] Gl e \presence or absence of a
wat er -i nsol ubl e sol venf_inert undg s condi tions. 10 The
process of the inventi%ﬁ\hQ§ a - gqes with respect to
the prior art, in particularQwith respedt to EP 0 R78 '165. It may be
enpl oyed for the preparationIPf salts ofRe‘fpntipHicity of different

0

in which R?, R'®?, R and R'? are identical or different
and are H,'F, Cl, Br, CF4, OH, an alkoxy or alkyl radical
in each case having 1 to 4 carbon atoms, or a radical
-NR?RB, in &hich R’ and R® are identical or_different and

5 are'H,'an alkyl radical having 1 to 4 carbon atoms, or a
phenyl radical; with water, a water-soluble base and an
oxidizing agent at a temperature of -10 to 150°C in the -
presence or absence of a water-insoluble solvent inert
under the reaction conditions.

10 The process.of the invention has a plurality of advant-
' ages with respect to the prior art, in particular with
‘respect to EP 0 578 165. It may be employed for the
preparation of salts of a multiplicity of different
phthalic acids and is not restricted to the use of

15 N-substituted tetrafluorophthalimides. Problems with
respect to corrosion, caused by acids or formation of
acids, for example HF, do not occur, since the water-
soluble base prevents the formation of free acid. This

also avoids the corrosion problems occurring with the use

20 of an acid catalyst, for exampie mineral acid. In com-
parison with the process of EP 0 578 165, the process of

the invention may be carried out under yet milder condi-
tions, in particular lower temperatures, without risk of

corrosion and, furthermore, gives still higher yields. An
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phthalic acids and is not restricted to the use of 15 N-substi tuted
tetrafl uorophthalinmides. Problenms wth respect to corrosion, caused by
acids or formation of acids, for exanple HF, do not occur, since the water-
sol ubl e base prevents the fornatlon of free acid. This also avoi ds the
corrosion problens occurring with the uss of an acid catalyst, for
exanpl e mneral "acid. In com parison wfh “the process of EP 0 578 165, the

process of theddiveRhiadn JHRMiRagRAlsd %@%aé&ﬂda?aé!e&h@ LQEESCQQQ' be! | ONS,

- in particular |ower tenperatures, wthout corr.osion
furthermore, gWERes PFPCRA§REr 1§ Ehasfomp of thein elytien. adviheage is
the fact that ddisesahts feycbiod Uhdeaiucl,0CRE8RBuULN i-ét&aEWemny gtrféaltr

sol ution, as t |e8n%1tt nes feagli qpotmggé‘gés ra}(eli"x?m el all Vfgé’ﬁ ﬁgﬁeng

expendi ture. cessary here ) to £8P
substi t ut & mormunmt ebsitittivdledc aai dsmslubsazidmue@n phithadsdicr ed,

t he correspondamaaohtmqilca&ﬁa%ﬁmy e piaNFRl USHW e e o the
i nvention in a.Vv | e manner, that is by acidifying the agueou
sol utions of pﬁﬂﬁéﬂ s Bays be prepared, usdng Wt gReSefFent fhemy be

handl ed fl exi tﬂryqerfnroremamal welry edpbdgimgnnén) t thit yis rig) atdi\aE By ingw
tenpera- turesrh AdeiSine UeIBtRIREEALULES sa P2V €D OV NG

relatively hi eratures romthe Start apar romthe

hydr ol ysi s, aI SO aI | owi ng an exchange 15 reaction to proceed: for

exanpl e. D@l ogee prdodidd ioFULBE invention may be handled flexibly, for
example by employing, initially, relatively low tempera-
tures and then relatively high temperatures, or by
employing relatively high temperatures from the start,
and, apart from the hydrolysis, also allowing an exchange

15 reaction to proceed: for example halogen, in particular

fluorine, for hydroxide. If an exchange of this type is
to be prevented, the process is carried out at relatively
low temperatures. ' .

It is considered surprising that, under the conditions of
20 ' the reaction, halogens, in particular fluorine, are not
uncontrollably éxchanged for hydroxyl groups, but that it
is possible as desired to avoid this exchange or to carry.

it out specifically.

A compoﬁnd of the formula (1) in which R, R?, R3? and r?
25 are identical or-different and are H, F, Cl, OH or an
alkoiy radical having 1 to 4 carbon atoms, in particular
F, OH or an alkoxy radical having to 4 carbon atoms, can

be used in the process highly successfully.

. In the process, a compound of the formula (1) is prefer-
30 ably used inwhich R’ and R’ form a radical (2), R9, R1°, ri?
R12

and are identical or different and are H, ¥, Cl, OH or

an alkoxy radical having 1 to 4 carbon atoms, in particular

F, OH or an alkoxy radical having 1 to 4 carbon atoms.

Compounds of the formula (3) are of particular interest
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fluorine, for hydroxide. If an exchange of this type is to be prevented,
the process is carried out at relatively |ow tenperatures. It is considered
surprising that, under the conditions. of 20 the reaction, halogens, in
particular fluorine, are not uncontroll ably exchanged for hydroxyl groups,
but that it is possible as desired to avoid this .exchange or to carry it

out specifically. A conpound of the fornula (1) in which Rlerr], Rerr],
Rlerr] and Rlerr] 25 are identical or different and are H F, C, OH or
an al koxy radical having 1 to 4 carbon atons, ;in particular F, OH or an

al koxy radical having toR4 cardon ato "canRbe used jn the process highly
successful ly. | R% he profess conpou d of {he forﬁh%a (1) is prefer- 30
ably used i nwhich R R6 f%Fn1a raggcal 7 R10, Rl11 and R12 are
identical or differe er\H F ‘ fn al koxy radical having 1
to 4 carbon atons, i ul arN—8H or

oxy radical (MYing 1 to 4

carbon atons. Conpoupd £ormul A particular interest

“6- [err] R 0 Boc o C T I[err] C
4 R R RlnmhchF{mb] R err], Rmﬂﬂ mﬂf{mr]hm@

t he -meani ngs gi ven aboveg 41l nol'’ of these conpdunds gives in each case 2 nol
of the

in which R', R?, R?® and R?! have the meanings givén above.
1 mol of these compounds gives in each case 2 mol of the
corresponding phthalic salts. In addition, the formation

of further byproducts originating from the hydrolysis is
5 avoided. '

Fluorinated compounds of the formula (1) are likewise of

importance.

These compounds are N’-substituted N-aminofluorophthél—
imides which, in addition to fluorine, can also contain
10 other substituents. They may be prepared in a compara-
tively simple manner, for gxample, starting from corre-
spondingly substituted chlorophthalic anhydrides or
correspondingly substituted chlorophthalic acids, by
reaction with hydrazine sulfate or a correspondingly
15 substituted hydrazine sulfate 'in sulfuric acid and

- subsequent chlorine-fluorine exchange.

Without making a claim as to completeness, suitable

N’ -substituted N-aminoflubrophthalimides which may be
mentioned = are N'-diacylaminombnofluorophthalimides,

20 N’ -diacylaminodifluorophthalimides, N-diacylaminotetra-
fluorophthalimides, 3,4, 6-trifluorobisphthalimides, octa-
fluorobisphthalimide, N’ -dibenzoylaminomonofluorophthal-
imides, N’ -dibenzoylaminodifluorophthalimides,
-dibenzoylaminotetrafluorophthalimides, hexafluorobis-

25 phthalimides, tetrafluorobisphthalimides, in particular

hexafluorobisphthalimide and octafluorobisphthalimide.



correspondi ng phthalic salts. In addition, the formation of further
‘byproducts originating fromthe hydrolysis is 5 avoi ded. Fluorinated
compounds of the formula (1) are |ikew se of inportance. These conmpounds
are N -substituted N-am nofl uorophthal - imdes which, in addition to
fluorine, can also contain 10 other suhstituents. They may be prepared in
a conpara- tively sinple manner, for exanple, starting fromcorre-
spondi ngly su ' h aljiC anby. €§,,0r..GOr PeNgl Vs -
substituted c?%fr%%&%rlcl %ggglpgg@ bf react%énéjwﬁ?h h%dré??ne sulfate or a
correspondlngl@hﬁkﬁllﬂ&ﬁﬁtltuted hydrazine sulfate in sulfuric acid
and subsequent chlorine-fluorine exchange. Wthout nmaking a claimas to
conpl et eness, suitable N'-suthltuted N- am nof | uor opht hal i m des whi ch nay
be mentioned are N -diacyl am nomgnof | uorophghal i ni des, 20

-di acyl am nodi f | u¢r opht hal i i des di acyl amjjnot etr a
fl uoropht hal i m des, 3, % 6-trif|uorobié§?thalln1d soct a-
f1 uor obi spht hal i m de, N henzoyd anm nonmonofl

- di benzoyl am nodi f | uor op i pf des,\
N[ err]-di benzoyl am not etr af | uor op thallNTU€§’4hexafI
pht hal i m des, tetrafl uor Qs 1 des, inp
hexaf | uor obi spht hal i m de and™g taflu oblsphthaﬁ
interest is attacheq: o the 0|tafluoﬂ6b|s- pht h F

_ 0 0 N

which is represented by the formula above.

This is because the process of the invention may be

5 carried out particularly advantageously using octafluoro-
" bisphthalimide. In the hydrolysis of one mole of octa-
fluorobisphthalimide, 2 mol of salts of tetrafluoro-
phthalic acid are formed which, if appropriate, can be
converted into tetrafluorophthalic acid or tetrafluoro-

10 phthalic anhydride by acidification. This makes the
reaction particularly simple and also leads to the

avoidance of other byproducts originating £from the
hydrolysis.

To carry out the reacfion, 2 to 3000, in particular 10 to
15 500, preferably 30 to 200, mol of water are added per
mole of phthalic salts to be released. ‘

If only the hydrolysis is to ©be <carried out,

comparatively small amounts of water are usually'added,

for example 2 to 10, in particular 2.2 to 6, mol of water
20 per mole of phthalic acid to be released.

If, on the other hand, it is desired to prepare an
aqueous solution of salts of the phthalic acids, as can

be used for further processing, it is advisable to employ
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CNO O F which is represented by the fornula above. This is
because the process of the invention may be 5 carried out particularly
advant ageousl y using octafluoro- bisphthalimde. In the hydrolysis of one
nol e of octa- fluorobisphthalimde, 2 nol of salts of tetrafluoro- phthalic’
acid are formed which, if appropriate, -c& -be converted into

tetrafl uorophthalic agid_or tetrafluoro- 1 pht halic anhydri

aci di fi cati on.ComRF@YYIedY laTger AFONPSA ﬁngFﬁﬁFarF?rSF éqﬁngga?éo | eads

to the avoi dargm ofirotgdeert dmyydraod AO0s ter i3@idnatrolg offr eratielre peydmollesieg. To

carry out tf“3§ﬁ¥ﬁ§ﬂ4§%séié436%9%%’ Egeggg&[cular 10 to 15 500, preferably
ol o1 dde

30 to 200[err] water are a per nole of phthalic salts to be
released. If only the hydrolysis is to be carried out,

conparatively piBid B8 NGéndFalB) elavilRpIEIAd YustldRfted Gt @AY Qn? tO
10, in parglcqur 2.2_tg,6, nol, o&lmater 20 per nn%e of pQ{hallc acid to
be rel eased. |%BeoAtPASRIPREFTRSRAYLY | FeRIFES r FPIRF pPEpar s A B Fsous
sol ution of sabtslyf imeaphtppkbpristedly abosen lescesed How flaxrgleran
processing, 'te*ée?éivé§a\p$€efOigr@éfé(cted is a function, as described -

above, of the particular variant of the hydrolysis.

2 to 30, in particular 3 to 15, preferably 4 to 10,
10 equivalents of the water-soluble base are usually used
per mole of phthalic salts to be released.

Any base can be used for the reaction which is strong
enough to induce the desired hydrolysis. Suitable water-
soluble bases are alkali metal oxides, alkali metal
15 hydroxides, alkaline earth metal oxides or alkaline earth
metal hydroxides or mixtures of the same. Sodiﬁm hydrox-

ide or potassium hydroxide are particularly suitable.

The reaction proceeds in a basic medium. It can be
_ usefﬁl, during the hydrolysis, for the pH not to fall
20 below é certain value, for example pH = 10, in particﬁlar
pPH = 11, preferably pH = 12. If desired, the water-
soluble base can be added in the amount in which it is
consumed by the reaction taking place. In this manner,

the reaction can be carried out specifically and can be
25 monitored simply.

To carry out the process, an oxidizing agent is addi-
tionally required. A suitable oxidizing agent is any
oxidant which ensures that hydrazine is oxidized to
nitrogen under the conditions of the process. The oxidiz-
30 ing agent is used at 1 to 5 times, in particular 1.05 to

2 times, the amount required for the oxidation of
hydrazine to nitrogen. '

Usually, the oxidizing agent is used in at least the



-8- conparatively large anounts of water, for exanple 50 to 500, in
particular 100 to 300, nol of water per nole of phthalic salts to be _
rel eased. It is thus generally advisable to use water at least in 5 t he
stoichionetrically required amount or, advantage- ously, in an
appropriately chosen excess. How | arge an excess of water is selected is a
function, as described above, of the partd cul ar variant of the hydrolysis.

2 to 30, in particular 3 to 15, preferabl 4 to 10, 10 uji val ents of the
wat er - sol ubl e BNt rEQihiiame trded 1oy rr‘?ﬂuérﬁfi Foh dhe %"gidta§1t°6‘

rel eased. Any Iﬁ&ﬁ&nﬁaﬂa b;e> useddgen,t be npacdi an wkeedsisf 2 rmgaoendugh to

I nduce the deS|r Suigt abl )
met al oxi des, %‘-T 3?/%]?5 10 hkz‘id?%mE gﬁgég?’ﬁﬁﬂzﬁgkgérﬁﬁﬁrs% oxl des o]
al kal i ne earthammit hydrOX| des or mxtures of the same. Sodi um hydrox- i
or potassium hydroxide are particularly suitable. The reaction proceeds i
a basic nedium It _can bge_ useful, durln the hydrolysis, for, the pHnot to
fall 20 Pel obf a ther tHFIAIZEARE 2g8RE np‘fsée‘gH"n CegFmatti EAParPDH =
11, preferabl yeppedidt, |4£ftesicomplethienvaf ethe s:@ladﬁwnbas;e ekhimbreataglded i n
t he amount in ch. Ji ng b n Ki e. kn this
manner, the reé\%{rl gbr#lcdaln #r@ﬁgd %‘[’Jitﬂgp Heglgl I%/Qanaf:lmic:g!nl%%e SE 4

moni t or ed si rrpF?ducRan%a?g?n’éut the process, an oxidizing agent is addi-

tionally required. A sui tabl e oxidizing agent'is any oxi dant whi ch ensures
t hat hydrazine_i sa%_l di

r
de
n

Eﬁe ox1dlzlng agent used is a halogen; a hypo-
10 halite, hydrogen. peroxide, NO,, N,0,, N,0;, N,05;, a
nitrite or a mixture of the same. Substances can also be

used from which the actual oxidizing agent is formed.

Highly suitable oxidizing agents are Cl,, Br,, I,, ClO07,
Br0~, IO” or mixtures of the same. The use of hypohalite-

15 containing halogen;bleaéhing 1i§uors, in particular hypo-
halite-containing chlorine bleaching liquor, is
particularly expedient. However, the hypohalite can be
generated in situ by introducing halogen into the basic
reaction medium.

20 When the water-soluble base and the oxidizing agent are
being added, there is no restriction to any'particular
sequence. The water-soluble base and the oxidizing agent
can be added simultaneously. It is also possible first to
add the entire amount or a partial amount of the water-

25 soluble base and then to add the oxidizing agent. How-
ever, the water-soluble base can be added first and the
oxidizing. agent can be metered in simultaneously or
staggered in time during the addition of the base, or the

oxidizing agent can be metered in after completion of the
30 addition of the base.

‘As mentioned at the outset, the process of the invention
is carried out at a temperature of -10 to 150, in par-
ticular -5 to 110, preferably 0 to 80, °C.



T

nitrogen under the conditions of the process. .The oxidiz- 30 I ng agent is
‘used at 1 to 5 times, in particular 1.05 to 2 tines, the anount required
for the oxidation of hydrazine to nitrogen. Usually, the oxidizing agent is

used in at |east the -9- anount stoichionmetrically required for the

oxi dati.on of hydrazine to nitrogen, or up to an excess of 2 to 30, in
particular 3 to 10, % of the stoichionetrl%ajly requi red anount. 5 If the
oxi dizing agent is used in excess, it can be, expedient, after | etion

of the reacti ofP% BTECERFNERYE Bohandled £hgxihdut %f.ﬂriﬂ%&?ﬁc Bybgddi ti on
of a reduci ng aleite, byughkyt ihbo@i@gilmmgcagamthyaedlyslﬁ tapegereda
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10 hydroxyl.

- However, the hydrolysis alone, or.the hydrolysis and the

' exchange reaction, can also be carried out from the start

at comparatively high temperatures. The choice of the
reaction temperatures depends to a certain extent also on

15 the starting material. Highly reactive starting materials
may be reacted even at relatively low temperatures,
whereas less reactive startiﬁg'matérials require reaction

at high temperatures. The type of exchange reaction also
.obviously influences the 1level of the reaction

20 temperature. If the exchange reaction is the exchange of

a relatively unreactive group or radical, relatively high
temperatures will be employed.

The reaction is carried out-in the presence or absence of
a water-insoluble solvent inert wunder the reaction
25 conditions. Suitable solvents are, without making a claim
as to completeness, for example, toluene, o-xylene,
m-xylene, p-xylene, mixtures of isomeric xylenes,
mesitylene, ethylbenzene, chlorinated benzenes such as
chlorobenzene, dichlorobenzene or chlorotoluene, chlorin-
30 ated hydrocarbons such as chloroform or dichloromethane,
ethers, in partidular toluene, o-xylene, m-xylene,
p-xylene, mixtures of isomeric xylenes, aromatics having
two benzene rings, such as biphenyl, diphenylmethane or
diphenyl ether, preferably o-xylene, m-xylene, p-xylene,
35 mixtures of isomeric xylenes, diphenylmethane or mixtures
of these solvents. It is also possible, in particular, to

use commercial heat-transfer oils comprising alkylated



sequence. The wat er-sdl ubl e base and the oxidi zing agent can be added
'sinmul taneously. It is.also possible first to add the entire anmount or a
partial anount of the water- 25 sol ubl e base and then to add the
oxi di zi ng agent. How ever, the water-soluble base can be added first and
t he oxi di zi ng agent can be nmetered in simultaneously or staggered in tinme

during the addition of the base, or thelbxi di zi ng agent can be nmetered in:
after conpl etion of the

of the menti oned at the
outset, the 6%@??80Fn928riﬁ6€ F?B ?%h%EﬁTléhP%hnlgh T £8P érafife of -10
to 150, in panbmnteimtilaé.ﬂy-SVablahDe prdefre thbl pade tovBthernd s | phyl™ 10 -
The process nyy 4x % drflexibly, as already described above, by first
al I owi ng the actual rolysis to proceed at relatively |ow tenperatures,
for exanple at -10 to 60 in particular -5 to 50, preferably 0 to 40,
[err]C and thﬁi‘l dan ldlde®idis@gba Eupbaeéneeastwﬁry o0t @ Pdes @rchange

reaction, roceed at rel ativel h _tenpe ature for exa | e .at 40 to
150, in p%rtl Ef AT BYTRG® 190, Bﬁa eraé%f % Fér arsg) et
corr espondi ngsqleea:tna)n as acrasxphgagat,offomabugsple i nin pahel cqmvie
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Hdie
hydrol ysis and the exchange reaction, can also,be,carried out fromthe

start at conp’af?’aﬂ?‘i/el%bqﬂ‘@?dc efFOmat Ghes. chhering/ Luoringe sxchangsm
tenper at ures fepetitn ! orifederdddit oL dafl Sdadnto a higher reaction

10 .rate, possibly because of ‘their solubilizer
characteristics. Thus crude products, as arise in the
sYnthesis, for example in the chlorine/fluorine exchange,
can also particularly advantageously be employed as
starting material.

15 Suitable inert, polar aprbtic solvents are, for example,
sulfolane (tetramethylene sulfone), tetramethylene
sulfoxide, dimethyl sulfoxide, dimethyl sulfone, diphenyl
sulfoxide, diphenyl sulfone or mixtures of the -same.
These solvents are, if appropriate, present 3in the

20 reaction mixture used as starting material in amounts
between about 0.1% and about 5%, preferably between about
0.2% and about 2%.

However, the addition of a solvent can generally be
avoided.

25 If it is intended to prepare the corresponding substi-
tuted or unsubstituted phthalic acids, the reaction
mixture arising is acidified, for example by addition of
mineral acid, and the phthalic acid released is separated

off, for example by filtration or extraction.

30 The examples beiow déscribe the invention in more detail
without restricting it thereto.



15 the starting material. H ghly reactive starting materials may be
reacted even at relatively |ow tenperatures, whereas | ess reactive starting
materials require reaction at high tenperatures. The type of exchange

reaction al so obviously i nfluences the Ilevel of +the reaction 20
tenperature. |If the exchange reaction is_the exchange of a relatively
unreactive group or radical, relatively ﬁ?gh tenperatures wll be enpl oyed.

The reaction J. qut_ the presence or absence of a water-insoluble
sol vent inert u’ﬂ’aeer n%eh are§c‘:at 7725 conditions. Suitable solvents are,

wi t hout making a claimas to conpl eteness, for exanple, toluene, o-xylene,
m xyl ene, p-Xygepidixtures of isoneric xylenes, mesitylene, .ethylbenzene,
chl ori nated benzenes such as'chl orobenzene, dichl orobenzene or .

chl orot ol uene, chlorin-. 30 at ed hydrocarbons such as chl orof orm or

di chl or onet haneregddwtison o tgrddhldraphthalienacido- Xyl ene, mxyl ene,
p-xyl ene, mxtures of isoneric xylenes, aromatics having two benzene rings,
such as bi phenyl, di phenyl met hane or di phenyl ether, preferably o-xylene,

m xyl ene, p- xyg @ng d9.1 nmi-hr@fom-uammme@myhénesphﬁhphmydwetame or
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A fine suspension forms, this is stirred for a further
10 5 hours at 30°C, excess chlorine or hypochlorite is

destroyed by addition of 0.3 g of sodium dithionite, and

sulfuric acid is added to a pH of 1 with cooling to 2°C

(ice bath). The then more easily stirrable suspension is

filtered with suction and the filter cake is washed
15 twice, each time with 50 g of water.

After drying, 27.7 g (91% of theory) of tetrachloro-
phthalic acid are obtained as a light-yellowish powder.

Example 2

Preparation of a mixture of tetrachlorophthalic acid and
20 benzoic acid

The procedure as specified in Example 1 is followed but,
instead of N-aminotetrachlorophthalimide, 41 g (0.1 mol)
of approximately 98% pure N’-benzoyl-N-aminotetrachloro-

phthalimide and 36 g (0.9 mol) of sodium hydroxide are
25 used.

The amount of chlorine metered in is 18.0 g.

The procedure as specified in Example 1 is followed
further, excess chlorine or hypochlorite is destroyed,
the mixture is acidified and filtered and the filter



5 the presence of small amounts of inert, polar aprotic solvents, as are
present, for exanple, in the crude products of the Nerr] -substituted
N-am no-tetrafl uorophthal - imdes obtained fromthe chlorine/fluorine

. exchange reaction. These additions can |ead to a higher reaction 10 rate,
possi bly because of their solubihgzer characteristics. Thus crude
products,. as arise in the synthesis, for~exanple in the chlorine/fluorine

exchange, can rtsigC adyant a usl y she .enp| s starting
material. 15 ﬁ%ﬁﬁ%l telsi %ﬁ%aboﬁ\gr %prq%?_i% éioﬁ etn slg%égg's ormé’>c<a‘%ﬁﬁ' e.,
sul fol ane  (tEPPRFREIRT drtrachjjoraphthalicepcidennd| banzoltfaxideare

di met hyl sul f osbtginéd et hyl sul fone, di phenyl sul foxide, diphenyl sulfone -
or m xtures of the sane. These solvents are, if appropriate, present in the
20 reaction mxture used as starting material in anmounts between about

0. 1% and about ERafpphecd er abl y bet ween about 0.2% and about 2% However,

the addition of a solvent can generally be avoided. 25 If it is intended
to prepare_the corresgpndin substi- tuted or unsubstituted phthalic acids,

the reactidn nFXEBREASIPR| &f 3 < o1 tE¥Ghkpraprhithaddimpiasiisy addition of

mneral acid, and the phthalic acid released is separated off, for exanple
T more detai | S0 SnobEEHELBS b g, o drey o387 8V Shekachionhl s O "

phthalimide are introduced at 30°C over the course of

1 hour into a bleaching liquor prepared from 21.3 g (0.3

mol) of chlorine, 40 g (1 mol) of sodium hydroxide and

10 150 g of water. The mixture is further stirred (5.25

houfs) until HPLC indicates complete conversion. Excess

chlorine or hypochlorite is destroyed by addition of

0.5 g of sodium sulfite at 20°C and the mixture is

acidified with technical grade hydrochloric acid (30%
15 strength) to a pH of 1.

The suspension is filtered with suction, and the filter
cake is washed with 100 g of water.

After drying,. 22.1 g (82% of theory) of 3,5,6-trichloro-
phthalic acid are obtained as a light-gray, fine powder.

20 Example 4
Preparation of 3,5,6-trifluorophthalic acid

28 g (purity 85 to 90%) of a crude brown 3,3’,5,5,6,6"-
hexafluorobisphthalimide, which was prepared from hexa-
chlorobisphthalimide by chlorine-fluorine exchange, are
25 intrqduced at 10°C into a mixture comprising 80 g of
water and 28 g of (85% pure) potassium hydroxide. Then,
a total of 32 g (0.2 mol) of bromine are added dropwise
with stirring at 20°C and the mixture is further stirred
(30 minutes) at this temperature until HPLC indicates
30 complete converaion. Excess bromine or hypobromite is

destroyed by addition of 3 g of sodium dithionite, and



- 12 Experinental section Exanple 1 Preparation of tetrachlorophthalic acid
30 g (0.1 nol) of N-am notetrachl orophthalimde are 5 I ntroduced into 150
g of water and 32 g (0.8 nol) of sodium hydroxide. Chlorine is then passed
in for 1 hour with stirring at 20[err]C. The anount of chlorine netered in
is 17.2 g (0.243 nmol). A fine suspension forns, this is stirred for a
further 10 5 hours at 30[err]C, exaass chlorine or hypochlorite is
destroyed by addition of 0.3 g of sodiumdithionite, and sulfuric acid is
added to a pkhef mix§ure cdd i mgiddfied (tee pFt ). aflde chehinweeskbysily

stirrabl e sugpepakedai Isf ilduHd Witk ﬁ@@h&@n ¥t il | d@fecakenés washed
15 twice, each_tine with 50

g of water. After drying, 27.7 (91% of
theory) of t EEPHLRMERo CSITLR | ERAEF d L cdBbES: ftRme MaSPH yAEdy cFRBwi oh
powder. Exanpbévankr tparehovedoinavaeudéure of tetrachl orophthalic acid and
20 benzoic acid The procedure as specified in Exanple 1 is foll owed but,
i nstead of N-am notetrachl orophthalimde, .41 gﬂéofl mol ) of approximtely
98% pur e 5N - B8nz@y | (PNTdfYnorRPraximakely p8ofkadl | #f d@ ahyo®8 $320. 8rApl ) of

sodi um hydr oxbdaiaed, 28orrésgendiig BIMUREeQl 6Bl 801 €6 g8%,ebadeliNohs 18.0
g. The procedure ﬁs sggclfggg ;m E?angle 1,is follgmed further, excess
chl orine or %fﬁﬁ@ ugFPPAspRtRalipide (used 10 BYES EP  uci difi ed and
filtered and the filter

Example 5

Preparation of the potassium salt of 4-hydroxy-3,5,6-
10 trifluorophthalic acid

85.4 g of water and 43.6 g (0.66 mol) of potagsium

hydroxide (85% pure) are taken and 25.3 g (0.05 mol) of

86.3% pure octafluorobisphthalimide are introduced with

stirring at 5°C over 2 hours. Then, 7.8 g (0.11 mol) of

15 chlorine are passed into the mixture at 5°C (cooling

bath) with ' stirring over 30 minutes, the suspension

clarifying and transforming into a solution. After 1 hour

of further stirring, HPLC indicates complete conversion,

" but excesg chlorine or hypochlorite is still present. The

20 cooling bath is removed and. the temperature allowed to

increase to 20°C in the course of 3 hours. To remove

excess chlorine or hypochlorite, 1.8 g of sodium sulfite

and then 8.7 g of potassium hydroxide are added, and the
mixture is heated at 70°C with stirring for 5 hours.

25 187 g of a clear solution are obtained which contains the
potassium salt equivalent to an amount of 14.11 g (0.0597
mol) of 4-hydroxy-3,5,6-trifluorophthalic acid (yield:
59.7% of theory). |

This aqueoﬁs solution can be further processed directly;

30 isolation of the product as salt or free acid is not
necessary.



- 13 - product is dried. 39 g of a light-yell ow sh m xture conpri sing
tetrachl orophthalic acid and benzoic acid are obtai ned. Exanple 3 5
Preparation of 3,5,6-trichlorophthalic acid 50 g (purity 85 to 90% of
3,3[err],5,5err],6,6[err]-hexachl orobis- phthalimde are introduced at
30[err]C over the course of 1 hour int-0 16 bl eaching |iquor prepared from
21..3 g (0.3 nol) of chlorine, 40 g (1 nol) of sodium hydroxide and 10

150 g of wat eExampdenbxture is further stirred (5.25 hours) until HPLC

I ndi cates conpl ete conversion Excess chlorine or hypochlorite is destroyed

by addition of 0.5 sodiumsulfite at 20[err]C and e m X e_is
acidi fied wit PR &SP FHadER Ry BeSRREIPR: é&}[td PEodh Py T oYy (Le’nét' fY to a

pH of 1. The sudfdnsrephithafliktaeéd with suction, and the filter cake is
washed with 100 g of water. After drying, 22.1 g (82% of theory) of
3,5,6-trichloro- phthalic acid are obtained as a light-gray, fine powder. '
20 Exanpl e 8% R%epdar &8 owaber3 ands-43; 6| @r éPrbhaml)acPl Fetesedymty 85

to 90% ofsa YRRV e35%3 pude) aded takiaeX dfndi Pl s_pMdleolsl Mol§, o#hi ch

was prepared from hexa- chlor bi spht.hal i m de chl orine-f orlne exchange
e 25 "l mir AR BHEa e Rk spr Al ml A AR ARRFOSI MR or

28 g of (85% pariripgs aSSIWntbydsom deerTRehours. The mixture is then
admixed with 0.11 mol of bromine in the form of a bromine
bleaching liquor prepared from 17.6 g (0.11_. mol) of

10 bromine, 21.8 g of 85% pure KOH and 47.7 g of water, at
15 to 20°C over 2 hours.

The resulting brown solution is further stirred for
1 hour and then admixed with 0.7 g of sodium dithionite.
The mixture is then heated at 70°C for 6.75 hours and
15 255.7 g of a clear brown aqueous solution are obtained, l
which contains the potassium salt equivalent to an amount
of 21.6 g of 4-hydroxy-3,5,6-trifluorphthalic acid
" (yield: 91.5% of theory).

This aqueous solution can be further processed directly;

20 isolation of the product as salt or free acid is not
necessary.

Similar results are obtained if at the start of the
reaction 6.5 g of potassium bromide are placed in the
water and potassium hydroxide and, instead of bromine
25 bleaching liquor, a chlorine bleaching liquor prepared
from 2.46 1 of chlorine gas, 21.8 g of potassium
hydroxide and 42.7 g of water is used; the procedure is

.otherwise performed as described above.
Example 7
30 Preparation of tetrafluorophthalic acid

85.4 g of water and 43.6 g (0.66 mol) of 85% pure



a total of 32 g (0.2 nol) of brom ne are added dropwise with stirring at
‘20[err]C and the m xture is further stirred (30 mnutes) at this
tenperature until HPLC indicates 30 conpl ete conversion. Excess bronine
or hypobromte is destroyed by addition of 3 g of sodiumdithionite, and

-14 - the mxture is acidified to pH 1 agg continuously extracted (5 hours)
with methyl tert-butyl ether. The resultifRg organic phase is dried over

MySO4 and t he S [ a p t r tely
86% of a br o%/l('guiL %gu?ehgggg%é%g rglc})ér %e)ds?p%n& néﬁ{ﬂené ‘lwé‘% Bea?ggo(ytﬂoc{rgS%
based on hexaf?%o} cmu%fprﬁ%ﬁ BuFE. w@efﬂnopebespbthﬁlma%laer% ImtetRar at i on

of ]'Ehe 'E)Ot assh&gag@@l gtog é’?”ﬁ@w‘%& 5%61-,01198 ,,,t,_(r;_hf Igtqrﬁ(g_lglghaly Ct]:%ﬁ]d 85.4
g of water an no 0 ot assi ym hydr

taken and 25. 39 b’lg%‘g"ffbls)us&e Su‘r’ t%‘b’f ‘FI %lﬁ h?hgﬁ)ﬁd%

i ntroduced5wi taf stioddney axte 5aicki¢4 Oov:aer 32 bt esT hetn, 57t:© d °0. élzﬂd.rml ) of
15 chlorine 85 fu Pééﬁ&&héf*o éhﬁuﬂﬁéf‘rfoa% %e&ﬂ.&( pgla%éa&m wth

stirri ng over. m nut es e suspen5| on cl yi ng an orm i'nto a
sol ution. AfteWisepoAt ofther emen s@irki t-mveﬂu wdiecd e§OLBRpPRL els

conversion, bubbexeRe8 whtRr aneugérhaeaﬁblefgaﬁlespﬁasu Pheseslutilbe 20
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10 sulflte are added and the organic phase, which is dis-
carded, is separated off. The aqueous phase is adjusted
to pH = 1 with 96% strength sulfuric acid and extracted
with methyl tert-butyl ether.

The organic phase is dried and the solvent removed under
15  vacuum. '

28.0 g of a brown, slowly crystallizing residue are
obtained which, measured by means of calibrated HPLC,

contains 16.2 g (0.068 mol) of tetrafluorophthalic acid
(yield 68% of theory).

20 Comparison example
Reaction without addition of an oxidizing agent

85.4 g of water, 43.6 g of 85% pure potassium'hydroxide,
30 g of diphenyl ether and 5 g of xylene are taken and
25.3 g of 86.3% pure octafluorobisphthalimide (divided
25 into 8 equal portions) are added at 15°C over 2 hours

with stirring. The mixture is further stirred for
2 hours.

Analysis (HPLC; H-NMR) shows that only one product with °
a single ring openiﬁg has formed, and the conversion to
30 unidentified secondary products is < 2%. The potassium

salt of tetrafluorophthalic acid or the free acid can not
be detected.



excess chlorine or hypochlorite, 1.8 g of sodiumsulfite and then 8.7 g of
‘pot assi um hydroxi de are added, and the m xture is heated at 700C with
stirring for 5 hours. 25 187 g of a clear solution are obtai ned which
contains the potassiumsalt equivalent to an anount of 14.11 g (0.0597 nol)
of 4-hydroxy-3,5,6-trifluorophthalic agig7(yield: 59. 7% of theory). This
aqueous solution can be further processed directly; 30 I solation of the

product as salgndimf QP tfed e dEEESES ¥3°C andOatE¥20R! Gtbhis
Preparation of the potassium.salt of 4-hydroxy-3,5,6- trifluorophthalic

acid 85.4 g oftemR&F2AT® £9%61§-(5. BEUKSI) of potassium 5  hydroxi de (85%
‘pure) are taken and 25.3 g (0.05.nol) of 86.3% pure

oct af | uorobi sphthalimd e _introduced with stircing.,at 10 tq 15[err]C
over 2 hours.q%ﬁ?‘n?gkﬁfeéﬁést%@ﬁeéd§§¥% ﬁf%%r%.i %&Jﬁ% Hﬁé%%ﬁ%?%-n t he
form of a bronfuksdduantiing thegtemperepuaredisr tnrtgaged ¢®. 401 tardl5)°Cof 10.

brom ne, 29.8 g of S50ePHSL HH AN dodrd), UndB}ls Sowsd dar2Qann) C over
2 hours. The resultlggdgromm solution is further stirred-for 1 hour_ and

then adm xed P+ (° BN i @ IR T IRSAIRS has dindresbat ed at
70[err] C for Gadd timeircomretrdliton t25hnidgnaffiedl sacohdarmy mepdmts @ uti on

are obtained,. YLt QMR HILEAWAR EbELEEIE YELEH et A ATYINT

or the free acid can not be detected.

10 Increasing the temperature over 3 hours to 60°C leads to
a product in which neither the potassium salt of tetra-
fluorophthalic acid or the free acid nor the potassium
salt of 4-hydroxy-3,5,6~trifluorophthalic acid or the
free acid can be detected. Conversion does take place

15 {about 40%), which leads in part to intermediates which
do not react further, but can still be reacted - as the
control experiment proves - to give the potassium salt of
4-hydroxy-3,5,6-trifluorophthalic acid.

Control experiment (subsequent to the comparison example)

20 Continuation of the comparison example with addition of
an oxidizing agent

The reaction mixture obtained in the comparison example
is admixed with 68.4 g of a 6.7% strength chlorine -
bleaching liquor and 21 g of water over 2.5 hours at 15°C

25 with stirring. As soon as the addition is ehded, starting
material still present, that is octafluorobisphthalimide,
has been converted completely to the potassiuni salt of
tetrafluorophthalic. acid.

The mixture is further stirred for 20 hours at this
30 temperature in order to convert as far as possible the
intermediates originating f£from thé unusual course of
reaction, and then the mixture is reacted over 5 hours at

70°C to give the potassium salt of 4-hydroxy-3,5,6-



of 21.6 g of 4-hydroxy-3,5,6-trifluorphthalic acid (yield: 91.5% of
theory). This aqueous solution can be further processed directly; 20

i sol ation of the product as salt or free acid is not necessary. Simlar
results are obtained if at the start of the reaction 6.5 g of potassium
brom de are placed in the water and potaggi um hydroxi de and, instead of
brom ne 25 bl eaching liquor, a chlorine bleaching |iquor prepared from
2.46 1 of chimifsoragAthaldl &cigl. of potassium hydroxide and 42.7 g of
water is used; the procedure is otherwi se perforned as descri bed above.
Exanple 7 30 Preparation of tetrafluorophthalic acid 85.4 g of water and
- 43.6 g (0.66 g slagidppurpixture |@ontgdngssthen mMakangism apdlso of of

xyl ene are takemmpdebdp 3, sg,@ftx&ﬁm%érwh@hqqt@fl ueaeblﬁphtaha wlde S¥ e
i ntro- duced atb t rr ver hours mntgy glrn
(

n

l'i ght - brown su8pt Qﬂﬁy' (megsyred PR WgF¥ an 1QﬁeFQﬁﬁne are
added over530 stamdasdat 5 to 7[err]C and, simultaneously, a further 20 g
of water are added drop- wise. At the end, a |ight-brown clear solution is
obtained with a supernatant organi c phase. The solution is stirred for a
further 16 houF¥amBle & of sodlun110 sulfite are added and the organic |

phase, which is dis- carded, is separated off. The aqueous phase is
adj ust ed Preparation of the potassium salt of 4-hydroxy-3,5,6-

trifluorophthalic acid

247.6 g of a 6.7% strength chlorine bleaching liquor,
10 17.2 g of water, 8.6 g of potassium hydroxide and 30 g of .
diphenyl ether are taken and 25.3 g (0.05 mol) of octa-
fluorobisphthalimide are introduced at 13 to 21°C over
1.75 hours with stirring. The mixture is stirred for a
further 3.5 hours, 5 g of =xylene being added aftef
15 3 hours. A mixture containing two phases is produced. The
aqueous phase is separated off ‘and heated for 2 hours
with stirring at 70°C. The aqueous solution obtained
after cooling contains the potassium salt equivalent to

an amount of 13.5 ‘g of 4-hydroxy-3,5,6-trifluorophthalic
20 - acid (yield 57.2% of theory).

Example 9

Preparation of the potassium éalt of 4-hydroxy-3,5,6-
trifluorophthalic acid

.133.1 g of water, 65.4 g ((').66 mol) of potassium hydrox-
25 ide, 30 g of dichlorotoluene and 10 g of a mixﬁure of
various aliphatic trialkylamines having 6 to 14 carbon
atoms in the alkyl radical (Hostarex 327; commercial
product from Hoechst AG) are taken and 25.3 g (0.05 mol)
of 86.3% pure octafluorobisphthalimide are introduced at
30 5 to 10°C over 1 hour. Then, i7.6 g (0.11 mol) of bromine
are added with vigorous stirring over 5 hours at ‘10 to

12°C, and the mixture is further stirred for one hour and



to pH =1 wth 96% strength sulfuric acid and extracted wth nethyl
tert-butyl ether. The organic phase is dried and the sol vent renoved under
15 vacuum 28.0 g of a brown, slowy crystallizing residue are obtained
whi ch, neasured by neans of calibrated HPLC, contains 16.2 g (0.068 nol) of
tetrafl uorophthalic acid (yield 68% of theory). 20 . Conparison exanple
Reaction w thout addition of an oxidi zi’n&gag'ent 85.4 g of water, 43.6 g of

85% pur e potassi um hydroxi de, .3 of _di ph ther 5 . e are
taken and 25. B%eg}a%’él.’?ﬁ’% E‘)vl}l‘tél gé a?l%%roﬁ%taﬁéﬁiﬁrﬁn g%(ngfgIéﬁ%{geg into
- 8 equal portiohs)then heateddafor5pehopCsowdity sioirwing 13+ K955 ianf Ahe

mxture is furﬁlﬂﬁﬁuﬁéiéézﬁiﬁoééﬁ of ROPhasedNbd Yo tta {d&d CrrHee L blvblr s&hows
that only one groduct t

a single ring openin as forned, and the
conversion to $BX*eERPYLRAt CPi %&ggécc%a%?yagr"g&&%t g’_’i‘%"”% 3gReMRL BR?ARsi um
salt of t esr af b:hd)_t:hpdsmimadims axﬁajpoltabbéuﬁ\reelacé@mm timea;ieammeti. : -
17 - The m xtupg ig4tgen he@:% G%I@%ﬁ-@ g,%rlclzz%:[flrt{o%tp?ﬁtt#aﬂ&é tggpgrature

for 18.75 hours. Even after this Ti thé M xtureis s unchanged.
Subsequent |y, t{deléapBia¥lrefitheowylkased to 40 to 450C 5 with stirring
for 2.25 hours. Analysis shows that still

The mixture comprising 2 phases can be further processed
directly without phase separation and without isclation

10 of a product.



only one product with a single ring opening has formed, and the conversion
‘to unidentified secondary products is about 5% The potassium salt of
tetrafl uorophthalic acid or the free acid can not be detec

Increasing the tenperature over 3 hours to 60[err]C Teads to a

whi ch neither the potassiumsalt of tetya- fluoropht ha g\ ‘\ree
acid nor the potassiumsalt of 4-hydrox¥y-3,5, 6- trifluo *or
the free aci cted. Conversion does take plaée (about 40% ,
whi ch | eads ?ﬁﬁ§%$$%tg§%%ternedrates whi ch do not react further but can
still be reacted - as the control experrnent proves - .to give the pot assi um

?aIL of 4- PytfirO?Kﬁp%&édd ffdprap@tﬁ &raeiéht@ntstamtsewersumm&-
subsequen (o] arison i nuati.on o e _conparison
exanpl e with addi te'i“g:ﬁrggf“an“’b?( Ea%e‘i’t‘?tkﬁ‘rgl? c&EEHBN H}‘%FB &°BBHt ai ned
in the conparisonpamaqd<zéa§tadg|xedompbhn6804 thef faxrtulds strengt h
chlorine bleaching |iquor and 21 g of water over 2.5 hours at 15[err]C 25
with stirring. As soon as e addition is ended, starting material stil
present, that is octafluo bi sphghal i m de, has been converted conpletely to
t he potassruntsalt of tetrafluorﬂphthalrc acid. The mxture is further
stirred for 20 houxg at t tenperaturR§r1cNder to convert as far as

possi bl e the internedth S Rat i ng froprthe unusual course of reaction,
and then the mxture i4 Ted Osﬁ‘ hﬂurs at 70[err]C tblg)ve the

pot assi um salt of 4-hyd S5, 6-, .
C R5
5 il
R 4 0
R
5 in which R, R2?, R?® and R* are identical or different

and are H, F, Cl, Br, CF,, OH, an alkoxy or alkyl
radical in.each case having 1 to 4 carbon atoms, or
a radical -NR'R®, in which R’ and R® are identical or
different and are H, an alkyl radical having 1 to 4
10 carbon atoms, or a phenyl radical, R° and R® are
' identical or different and are H, a -CO-alkyl group
having 1 to 6 carbon atoms in the alkyl radical, or
a benzoyl group, or R® and R® together form a radi-
cal of the formula '

0
(| R
o _ R10
(2)
\c R'!

12

o =
.



- 18 - trifluorophthalic acid. The reaction mxture

: : contains the Fum
salt of 4-hydroxy-3,5,6-trifluorophthalic acid in a Wmm
theory (neasured by HPLC with an internal 5 standar d} ‘mm“l“\“
Preparation of the potassiumsalt of 4-hydroxy-3,5, 6- t m

acid 247.6 g of a 6.7%strength chlorine_hl eaching Iiqdor, c10t 17.2 g of
water, 8.6 g of potassium hydroxi de and 3 g of di phenyl et her are taken

“and 25. 3 0. 05 t f hah X 13
gg[err] C gv(er 1. 7g0}k1‘)‘ fhagf ﬁ’ ﬁmr%’“?ﬂ& ghznl dg §aenwé£pd&£ed gl to

Ours w t rrr'in e mxture is stirred for a
further 3.5 hours, Eegest Ryﬂeﬂéebgr ng'aﬁaedBEfvt€F315°H'3aﬂoﬁ?'§?x¥\ A xture
cont ai ni ng two phasaskgi Ra@deaad. ifThgadHUAse [H@sEng S1sajparst edrbdh and
heated for 2 hours with stirrin 7 Theaueu-/s tLen talned
after cooling contaPfS™Bhe ﬁo?agﬁa}ﬁ"n g‘al Wgurvéf‘eﬁ’ g ain gl'r%uir}t 0?213 5
of 4-hydroy-3,5, 6- h.dlehltuoaﬂlpbt‘hdb.lffeﬁént apildafyi &.das7 alkydf regéony) .

Exanpl e 9 Preparati @n. 9f 5‘ oot ES%hEﬂbﬁalattons,‘l gydgoyleﬁ ? @adical,
trifluorophthalic amg ?3 66 m) of pota55|um
hydrox- 25 ide, 3@71@hoﬂ~atﬁeeh| @o‘t’%ﬁ‘»%‘r@]dﬂﬂlﬁgbﬁsﬁf agd ARy eﬁ%dalevsru ous

al iphatic trial kyl agigegt RaVian@dhpedatbreaEon 18t aiss 150 ichdnalthyl pradi cal

(possarer 327 comei Gl ¥ Qflughol! 88 £05sbal- HloRid UL AI s8R
10 under the reaction conditions.
2. The process as claimed in claim 1, wherein a com-

pound of the formula (1) is used in'which'Rl, R%2, R3
and R* are identical or different and are H, F, CI,

OH or an alkoxy radical having 1 to 4 carbon atoms.

15 3. The process as claimed 'in claim 1 or 2, wherein a
compound of the formula (1) is used in which R, R?,
R3 and R! are identical or different and are F, OH

or an alkoxy radical having 1 to 4 carbon atoms.

4. The process as claimed in one or more of claims 1 to

20 3, wherein a compound of the formula (1) is used in
| which R® and R® form a radical (2), R°, R, R'! and
R? are identical or different and are H, F, Cl, OH

or an alkoxy radical having 1 to 4 carbon atoms.

5. The process as claimed in one orx more of claims 1 to

25 4, wherein a compound of the formula (1) is used in
which R® and R® form a radical (2), R®, R®, R and

R'? are identical or different and are F, OH or an

alkoxy radical having 1 to 4 carbon atoms.

6. The process as claimed in one or more of claims 1 to

30 5, wherein a compouna of the formula (3)



of 86. 3% pure octafl uorobi sphthalimde are int roducedWr] C
over 1 hour. Then, 17.6 g (0.11 nol) of bromi ne are a Wth vj \
stirring over 5 hours at 10 to 12[err\C, and the m Xt uregi \“\W red
for one hour and . - 19 - then adm xed with 0.3 g of s&&@\. nste.
The m xture is then heated for 3 hours wi,th stirring at cand a mixture
conposed of 2 phases is obtained. The | ower phase corresponds to 279.9 g of
a clear brown aqueous phase 5 which contains the potassiumsalt
equi valent to an anount pf 20.0 g of 4- hydrlo§<y-3, 5,6-trifluorophthalic acid
(yield: 84.7% o{zzt heory), The Qmi xture @onpriSing 2 phases can be further -
processed directly ut isolation 10 of a
product . Pat ent ._¢ A procegs_forthe preparation of salts of
substi- tuted or ed\fg‘ht_rl_a fc a i ch com.prijsf:s reacting a
ler (1) CR ( 0
¢
I

]

C
0 0
in which R, R?, R} and R* have the meanings given
above is used. )

7. The process as claimed in one or more of claims 1 to
6, wherein octafluorobisphthalimide

F F
0 0
I F
c
/
\
C
0 F
-F
5 . is used.
8. The process as claimed in one or more of claims 1 to

7, wherein 2 to 3000, in particular 10 to 500,
preferably 30 to 200, mol of water are used per mole
of phthalic salts to be released.

10 9. The process as claimed in one or more of claims 1 to
8, wherein 2 to 30, in particular 3 to 15, prefer-
ably 4 to 10, equivalents of the water-soluble base

are used per mole of phthalic salts to be released.



to 4 10
carbon atons, or a phenyl radical, Rerr]yand Rerr] dret i dentical or
different and are H a -COalkyl group having 1 to 6 carbon atons in the

al kyl radical 10qr &hbeﬁzealesgrawralﬁmé% 1%nQnBGo£0ﬂ8£Qeéf fordin@s hagh- cal
of the formula O~~%~~ Rlerr] Rerr Rl err]

and Rlerr] are idefti E’Qﬁrgfndh“e Y%F%ﬁts%}i‘épla‘? é"af*?e F‘s"d AsgRay plkadkierry,
OH, an al koxy or almeghlr egdidel ahkahimetsk heldagide ! alkaldhleosagthns, or

a radi cal -NR7RS, h@ﬁ@ﬁ' B%e%;]a Qﬁlﬁk@rgkr mgf drodeg.tlcal or

different and are H,_ an a radi avi ng carbon “atorns, *of a
phenyl radical, wi F'ﬁ-x\ﬁa‘tr@r° athat eamsel ubl e base and an oxidi zi ng agent at
a tenperature of -10 to 1500C | n t he pre- sence or absence of S ,
wat er - i nsol ubl.e sol ye i nert der the reaction conditions. 2.
The process aselcl alT\rf?ed Fﬁc8F3| 1°1?A7rf%°r%|‘1’|" £P&ofF PERACHICIHPE dr k0l a (1)
is used in which R[Jé)rr]wheR{e;mf]thé?[mtc}resmumﬁrhasdenbedahsorsodu:.fui:erent

and are H, F, C[ermbdroxlde or potassium hydroxide.

5 in which Rl, R2, Rler] and R err] are th and
are H F, d, Br, CF[err] OH, an al koxy or al kyl" radi cal E“ase

having 1 to 4 carbon atons, or a radical -NR7RS8, ““M\M‘ ﬁi@ﬁ Ed Rlerr]
are identical or different and are Herr] an al kyl I

12. The process as claimed in one or more of claims 1 to
10 11, wherein the oxidizing agent is added atll to
5 times the amount which is required for the oxida-

tion of hydrazine to nitrogen.

13. The process as claimed in one or more of claims 1 to

12, wherein the oxidizing agent is added at 1.05 to

15 2 times the amount which is required for the oxida-
tion of hydrazine to nitrogen.

14. The Process as claimed in one or more of claims 1 to
| 13, wﬁerein the oxidizing agent used is a halogen,
a hypohalite, hydrogen peroxide, NO,, N,0,, N,O,,
20 N;05, a nitrite or a mixture of the same.

15. ' The process as claimed in one or more of claims 1 to
14, wherein the oxidizing'agent used is Cl,, Brx,,

I,, ClO", BxO~, IO or mixtures of the same.

16. The process as claimed in one or more of claims 1 to
25 15, wherein the water-soluble base and the oxidizing
agent are introduced simultaneously.

.17. The process as claimed in one or more of claims 1 to
15, wherein the water-goluble base is first added
and the oxidizing agent is added during the addition

30 of the base or subsequent to the addition of the
' base.



OH or an al koxy radical having 1 to 4 carbon atons. 15 3. The process
as claimed in claim1 or 2, wherein a conpound of the fornula (1) is used
in which Rlerr], Rerr], R3 and R4 are identical or ﬂ"mm mlltmml F, OH
“or an al koxy radical having 1 to 4 carbon atons. 4. I n
claimed in one or nore of claims 1 to 2Q, _ 3, whérefn'a domjouhd of
the formula (1) is used in which Rlerr] and R err] forma radical (2),
(I'\;[errOL, R[errlllsl;R[ ehé]%%ﬁle_ lﬁheﬁ ]cl&?'.@teiddg.ﬁt Bﬁg| oPrméktd fcﬁ!é%ﬂhi_ii_tﬁdlaf@ H, F,
: or an al koxy,radical .having 1 to 4 carbon_atong. 5. process as
claimed in one or %Zre"’ *Er R rﬁ?e_% Tepcglon 18 cﬂ,rnngr a4y é{"tco%po%‘ﬁd of
the fornmula (1) isldfedinnpahttbulBrahded9Gortea radical (2), Rerr],

Rlerr], Rerr] and R12 are identical or different and are F, OH or an
al koxy radical having 1 to 4 carbon atons. 6. The process as clained in

one or nore of clainms 1 to 30 5, wherein a conpound of the fornula
(3) R err] 0 0 [err] C - CNNN

[err] C CR Rin which Rerr], Rerr],
Rlerr] and Rl err] have the meanings given above is used. 7. The process

as clainmed in one or nore of clains 1 to 6, wherein
oct af | uor obi sphthali mde F F



F [err] OO[err] 011 Il IF C CF 0
OF 5 is used. 8. The process as clainmed in one or nore of clains 1
to 7, wherein. 2 to 3000, in particular 10 to 500, preferably 30 to 200,
mol of water are used per nole of phthaljc salts to be released. 10 9.
The process as clained in one or nore of "Clains 1 to 8, wherein 2 to 30, in

particular 3 r- t i f~3 he wat er-sol ubl e
‘base are useo‘glg)g%éﬁrgﬁée%& %‘F@%@T@Ns@ﬁl‘ qugl"{sggge Telease .ORI - 23- 10. The
process as clENSUBSIITUTEN PHTHALIOIACIOE. clains 1 to 9, wherein the.

wat er - sol ubl e base used is an al kali -netal oxide, alkali netal hydroxide,
al kaline eartf,oetfde oxide or al kaline earth netal hydroxide or a 5

m xture of the same..1l1l. The process as clained in one or nore of clains 1
to 10, wherein the water-soluble base used is sodi um hydroxi de or potassium
hydr oxi de. 12Th@hexyw=soess iaseokabnedrelrtare Go nar exsfcadsai fisrl the 10

11, wherein tB?e?ﬁLQ&ng Adephits adeduBbeichPed ldrankiesef@ueda whi ch
is required.for e, oxida- tion of q%ﬂra2|ne to nltrqgen. %3. Tge process
as clained i nPBRBabICnBFLdRf RBY FfRCHIRG @ compound of the formula

N .

R'
R I 5
C /R Cn
“N— N v)
C/ \RG
3 {1
R R 0

in which R, R?, R® and R?! are identical or different and
are H, F, Cl, Br, CF,;, OH, an alkoxy or alkyl radical in
eaéh case -having 1 to 4 carbon atoms, or a radical
-NR’R®, in which R’ and R® are identical or different and
are H, an alkyl radical having 1 Eo 4 carbon atoms, or a
phenyl radical, R® and R® are identical or different and
are H, a -CO- alkyl group having 1. to 6 carbon atoms in
thé alkyl radicai, or a benzoyl group, or R> and R®

together form a radical of the formula

0
: 9
{ - RT o
c R
//’/(
(2)
| R'2



12, wherein the oxidizing agent is added at 1.05 to 15 2 times the
amount which is required for the oxida- tion of hydrazine to nitrogen. 14.
The process as clained in one or nore of clainms 1 to 13, wherein the
oxi di zing agent used is a hal ogen, a hﬁﬂghallte hydr ogen per oxi de,

NOJ err], Nerr]O[err], Nerr]Oferr], Nlerr]derr], anitrite or a
m xture of the same. 15. The process as clainmed in one or nore of clains 1

to 14, mhereln th bZi a ant edibs Cl2, .Br2, 1 1 C1

Brgerr], 10-*8r¥ ﬁfﬁﬁ g Sﬂé %16 ?ﬁeiﬁFBEégg aS¥c ag?%ﬁ%e?ﬁ one or
more of cl ai mend ave 5 F, Cl By, @Fgr cOH, tdre aldtaxy 0l alkglbasdicahd t he
oxi di zi ng agemh @heh! %tafs%d‘%%ﬂkxgc} Myl Egngo rbon”atoﬂbe %ﬁocﬁsz?a&%&ia' med

in one or nore I ai s mhe ein e wat er - sol e base Is first
added and the- H%u%nrzulﬁ’g%h saaGdEd %Eﬁl’ﬁ’gaf’c‘ﬁé’aédd’ir[ ddffegent and of the

baseI or sgbseah‘enﬂ t@ntaﬁkﬁﬂdt&dﬂéhpfhdm;#)@a:o 4 car¥om ai;gmsj'hgrpaocess
as claimed in

to 17 agherel EF eacti o

carried out aP egyﬁorggbca?h B&gbigaﬁﬁf 03t § Gf'fgﬂP% base’ an
oxidizing agent at a temperature of -10 to 150°C in the
presence or absence of a water-insoluble solvent inert

under the reaction conditions.



