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nents of disinfectant or oxidizing compositions. The composi-
tions containing said acids combine good belaching properties
with a good stability to storage.

The processes for the preparation of imido-al-
kanpercarboxylic acids are well known in the literature and
comprise the oxidation, in the presence of a mixture of hydro-
gen peroxide and of a strong acid, of the imido-
alkancarboxylic acid precursors. The precursor, in the case of
the phthalimidoalkanpercarboxylic acids, is obtained by con-
densation of phthalic anhydride, or phthalic acid with aminoa-
cids or lactams, by reaction, optionally in the presence of

water, at a pressure from 1 to 30 bar and at temperatures ran-

ging from 100°C to 250°C, with reaction times from 1 to 20
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water, at a pressure from1l to 30 bar and at
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Furthermore, at the end of said treatments to lower the
chlorinated solvent content by using the processes of the abo-
ve patents, the water percentage by weight in the alkanpercar-
boxylic acid 1is of the order of 20% or higher. This water
- amount is too high for the prepartion of alkanpercarboxylic
acid solid formulations and it is generally reduced by drying
processes, which must be slow to avoid explosive peracid de-
compositions. This is a critical phase of the industrial pro-
cesses for obtaining peracids, due to its dangerousness and
due to its poor productivity. Besides with said drying proces-
ses a constant value of the residual water content should be

obtained, as required to carry out the following working pro-
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It is known in the prior art that it is preferred the

use in the bleach of crystalline peroxycarboxylic acids, ob-
- tainable as such in solid phase and having a high title, and
usable even in absence of hydrogen peroxide. Among them, spa-
ringly water soluble peroxycarboxylic acids are preferred,
because they are more suitable for the development of not ve-
ry aggressive compositioﬁs for users, but effective in these
applications already at room temperature. Among these sparin-

gly water soluble crystalline peroxycarboxylic acids, imido-
alkanpercarboxylic acids are in particular known, for example

g-phthalimido-peroxyhexanoic acid ("PAP") sold by Solvay So-
lexis (former Ausimont) by the trademark Eureco®. Said pera-
cids are known from EP 325,288 and EP 325,289 in the name of
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canﬁ .V it s h@@hexaappecmameto pNW§iwdut§Ehbﬂﬂﬂﬁy|ﬂ§)&ower when

set sol,ut | nperat
the n% bu?l%ﬂ he%%ceg?‘l onal ISE\P%;Cirgblllr} ty &plehkon of a
Chﬂ:ﬂhcalls(t alcen@é@bslet her@f dnerto sterievd ,f rioom t keampt @r water,

with3@l frref ééﬁ%blqﬁ¥§t§Eth% %%Emﬂyn¥ﬁé'§5ﬂd?idﬂw€@hperature

art, since easily oObtaina- ble by rystallizatron
B Goth AR GO n%ff@%?ﬁ@asﬁoll??\? Stablllty at the solid

state seems therefore to derive from the nature itself of its
crystalline form known in the prior art, since easily obtaina-
ble by PAP crystallization from its solutions in organic sol-
vents, for example as described in the already mentioned pa-
tents EP 556,769 and EP 560,155, or also by PAP solidification
from one of its melted phase of eutectic composition, in the
presence of water, see EP 780,374. In all said cases the ob-
tained PAP crystals have on an average sizes higher than 100
micron. The imido-alkanpecarboxylic acids in the known cry-
stalline form are not obtainable by crystallization from an
aqueous solution, owing to their low solubility in water. An
useful implication for the practical purposes of this property

of imido-alkanpercarboxylic acids is the substantial stability
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sal articual ar
ling technologles lt is possible to obtain formulations of

averae%e

imido-alkanpercarboxylic acids wherein the peroxyacid is pre-
sent in a stable form under the form of particles having sizes
on an average lower than 100 micron. Tests carried out by the
Applicant have shown that said sizes can be reduced to sizes
on an average of 35 micron. See the comparative Examples. The
drawback of said milling technologies is that mills for mil-
ling are required involving significant investment and wor-
king, maintenance and process and quality control costs. Furt-
hermore said technologies imply additional costs for the use
of specific chemical additives to make milling easier, and for
the maintenance in the time of the so obtained microscopic

particles of the imido-alkanpercarboxylic acids. Indeed in ab-
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to assure in the time the desired chemico-physical stability
of the system and the constancy of its rheological properties,
is critical. To obtain these properties the concentration of
said suspending agents is not reducible beyond certain values,
and their cost results not negligible compared with that total
of the composition. See for example EP 1,074,607.

The need was felt to have available imido-
alkanpercarboxylic acids in a physical form such to assure an

improved bleaching efficacy and in disinfection allowing the
use of said peracids also at temperatures of 10°C-30°C in de-

tergency and in disinfection, without making use of the mil-

ling technologies and the additives required for milling as
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PEA- & mp&r &6\Gr &4™6f 10C-30C in de- tergency and in

di silhfeecRpphicant hduts makergeusedby tamel nslrptisgngly found

- t.echnghagi -addi ti ves Lred for mi| Li as
l“fl%ﬁs 53 07358 et 03 00 40E | UosSPised i above
t igeiloPraPlensai d i m do- al kanpercarboxylic acids
bei ng capshterto g verganposiddians Whgkehribhe used inmido-
mount of suspendi ng agents was | ower than that of the
Ak GRBE X CErPPEY leaFﬁgspP?E+n%r??“@ﬁ%% el ‘nt ai ni ng the
same chem co- physical stability and the constancy of
the rheol ogical pro- perties in the tinme. The
Appl i-cant has unexpectedly and surprisingly found
i m do- al kanper car boxyl i c |aci ds allomﬁng to solve the
above technical problemjAn objject of the present
invention are imdo- alkan ercaHboxyIic aci ds having
formula (I): 0 0 A NAX-C QOM-Z-adoNil) wherein A
i ndi cates a group sel ect fromthe foll ow ng:

(1)
wherein A indicates a group selected from the following:

R1 R2

/ R1\C_C/22
RN

——CH-(CH_)n-CH —

or
R1

R2



RLRR RI\ R -CH(CH2)n-CH/CCQ or RI R2 -7 WO
2004/ 007452 PCT/ EP2003/ 007303 N X-C-OOM 0 wherein: n
WO g00a007482 eger 0, 1 or 2, Rl has one of the foP¢DRPIUG3/007303
meani ngs: hydrogen, chlorine, brom ne, Cl1-C20 al kyl,
C2-C20 al kenyl, aryl or alkylaryl, R2 is hydrogen,
~chl-or-i-ne, br om' ne or a group selected fromthe
foll owi ng: -SO3M -C02M -CO3Mor -0OSO3M M has the
meani ng of hydrogen, an ammoni um alkaline netal, or
an equi val ent of an al kaline-earth{jetal, X indicates
a Cl-Clg al kyl ene or arylene; sai d
i m do- al kanper car boxylic ‘ g i n crystalline
form herein called al pha, e at “Rhok s, at t he
solid sta- te, and when di¢ inp/water 1t is
transfornmed into cry- st nown crystalline
formof the prior art (herein d beta), stable in
aqueous environnent, said novel cry stals of beta
crystalli ne form having average sizes |ower than 30
m cr8erSdref erably | ower than 10 micron, nore
prefreriablan  idrewefe A hﬁn 18 JH ¢r,on, parti cularly | ower
than or equal to 2 - gron; f ha crystalline
f or Wﬁfchgpﬁct@ i zed S t P %ctm?%n%ﬁgskno%ﬁ{dmgen'
bet a:kdrcycslraal | imeohiomen of;tdw plkel,ard:-Ch dhdnghe aryl or
respatqhqé) pectra obtained by the X Ray Diffraction
and dce I nfrared Spectroscopy (IR'S)
t ech¥ qu%shyldesmenw tHh respect boonhoseoof a herdepaselected
formofn the smqo%%cl d.scAu, dLéé enicgpectr ab oatt,
i magi ne at rays an pi cal absorption shi
t he 1169751707 cﬁﬁealllilé‘neo t NYRrSgeswar a8 rﬁ”@‘l*@fl% er‘ilkallne

metal, or an equivalent of an alkaline-earth metal,

X indicates a C;-Ci3 alkylene or arylene;
said imido-alkanpercarboxylic acids being in a crystalline
form, herein called alpha, stable at storage at the solid sta-
te, and when dispersed in water it is transformed into cry-
stals of the known crystalline form of the prior art (herein
called beta), stable in aqueous environment, said novel cry-
stals of beta crystalline form having average sizes lower than
30 micron, preferably lower than 10 micron, more preferably
lower than 8 micron, particularly lower than or equal to 2 mi-
cron; the alpha crystalline form being characterized with re-
spect to the known beta crystalline form of the prior art in
that the respective spectra obtained by the X Ray Diffraction
and the Surface Infrared Spectroscopy (IR/S) techniques show,
with respect to those of the beta form of the same peracid, a
different spectral imagine at X rays and a typical absorption
shift in the 1697-1707 cm™' zone at IR/S towards higher fre-
quencies, of the order of about 8-10 cm™

The crystals of the alpha form have the same solubility
in water of the crystals of the prior art (beta form). There-

fore they form aqueous dispersions.

In particular in the case of the g-phthalimido-pe-
-g-



qguenci es, of the order of about 8-10 cm 1. The
crystals of the al pha form have the sane solubility

wo oomaovas2 of the crystals of the prior art (beper/fEprond/007303
There- fore they form aqueous dispersions. In
particular in the case of ‘the c-phthalim do-pe WO
2004/ 007452 PCT/ EP2003/ 007303 roxyhexanoi c acid (PAP)
the beta formknown in the prior art shows: - at X

ré@psexdndicalcReaksadt 48 Opapd #8rd @REWRO i AUAGLUDrior art
let at 24 .2 - 25. 0 [029] , at the IR'S spectrum

S4Shical peak with maxi mum ab- sorption in the

- 169%t 704rays 1 zgnesal qseald et cryyst alrd 1AV RghavalLquadru-
absorption gt 3450-3500 cm -1 [ower than 5% whil e,
for R %@P"c@ﬁp&uﬁﬁ%he al pha form shows the

- I ol -at F\Mhégkﬁﬁﬁtgt rs’;}iecﬁﬁa{jnaﬁt egb&&g@ts:pe_aék |><w&%)as a max}mlilm ab-
ypi cal_peaks. a . .0 an I ca quadr upl e
at 2349@&%.30“[6%@] i@@"ﬂéﬁé %ct?%‘%' t yPF c&Fi5dalcrystals
Wi t hhameixigmwatahs ebstoirpn ton ath@4i7o7507 1enentdw@enehan 5% ;
ofr. drd r IS orBayi . 1e ofption at

S 550 " o oweP e, heRBafntTind SELARE B Ml ene fo1-

LM epesiiradn cheiragtpewdetcsam ples for 48 h at 20C

- undeft VRCHHPS( T asigluall psesslirg- 197 antg)y Sai@ ahpha ypica

crystalline formis therefore distinguishable from
t he QIrsivrdEtta agr ¢ét-8l i A6 - PorfPR@If, the prior art of

_the i an ' o] ' ' - the. . .
ne s Sudoralenesesastarsl sl i B Bt s o
t he ¥%ct! 1Hatl 'd¢- Fpendedei Aovimatstedt crysspbat ahevisyya wa-

t r ansfroramed ribit enskabkesocsyst abs ol o @b i fefgntsS orm
(beta), stable in water .and having sizes on an
aver%e oY CREACEHTnitSr &7 Fpref Sfdbl §F | hked PRYAST sam-
plEG® nforoms norextpr ebécahinddronescthan @dwiean apgedduire 10
rrm@%r)ti cular of the order of 2 mcron. The crystal sizes

of" ‘al pha formare not critical for the obtaining of

cr ysiadlds adfohiehec riystta 1fldnm Havrimng st Hédealedoe emetisttingnedhable

fr¥Z8he known beta crystalline form of the prior art of the
same imido-alkanpercarboxylic acids both by the above cha-
racterization methods, and mainly due to the fact that su-
spended in water it is spontaneously transformed into stable
crystals of different form (beta), stable in water and having
sizes on an average lower than 30 micron, preferably lower
than 10 micron, more preferably lower than 8 micron and in
particular of the order of 2 micron.

The crystal sizes of alpha form are not critical for the
obtaining of crystals of the beta form having the above men-
tioned sizes.

The imido-alkanpercarboxylic acids in alpha crystalline
form can be formulated in solid compositions, for example gra-
nulated with the techniques used in the prior art for crystals
of beta type for their use in the detergency and disinfection
field. See for example EP 852,259, herein incorporated by re-
ference.

A further object of the present invention are imido-
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The i m do-al kanpercarboxylic acids in al pha
crystalline formcan be fornulated in solid
wa@ommpmeisst ons, for exanple gra- nul ated wth tPR€T/EP2003/007303
techni ques used in the prior art for crystals of beta
type for their use in the detergency and disinfection
field. See for exanple EP 852,259, herein incorporated
by re- ference. A further object of the present
alrvepd f eariede i drids Qifvmé€£0@f§gﬁgﬁﬁﬁne form, obtainable

P EP2003/ 007303 . al kan r.box f beta
%-{s?%eﬁ PR 3t 12 TSt grﬁggl‘a@qlﬁﬁ ér‘%ﬁé?g? ? ntRat gprrespon=
dinysabphs néopar t selids pefrtiihéesopifesyadma- cdjyn;g:anlﬁh@ form ha-
viQf mysaldd par e'sC|l%§1le tggéaii%r ¥gkabhin ré?%z?ékpf% J\_/clavpeqr than
average sl zes | ower m cron, pfefer
19 makcran rﬁ*%?%rprﬁﬁléatﬁrkéfle?m ytném/ve& mirarrprg mrcrmwrtlcular

lcbWbJDai}{drClBLareqdaQV\@b thancebnequal to 2 micron. A
i nventi on are Con‘pOSI

further opject t he esent
tio BFrF gﬂﬁﬁﬁp@%a‘?%%x%?ée%l d87ePRBAr FirCul FmPosi-
tions aqlfeommlribasemmp@nsarb@m%lm:orao’:]Jd%I ngisai plartlcular in

d f tall
A A PonaS 1 L8, C R PR ht LA S A prer che
f‘bﬁ%f@?a@'@l@mtqwqmﬁﬁ@ms maving priefesr, aldny an avera-

é OV\Pcfwérhad%a% MBI0C k@R oh B@EEEQHE§§ 5.836\@{ %M ™ micron, mo-

ual _to m.cron, obt ained by treating
r% %%%%Ynglomer ﬁﬁénfér W@Fof’helbeﬁa%\é@dcwai:r lower than or

edtedlt i taned mbendh, T&@ta)ﬁfeaylwly CONCLMAAtIRN ddr AN iR al-
for ay, si zes ower an.those of the prior art,
ot Tl orgosPEEGRAth ane HRACHPBRA0ARoRT o 200t
exprﬁssewbnampbreqrmﬁnd&;aﬁmmmhln hafeegdbettan fldien, ltwlfa&lin@f sizes
i e heta formcrystals
‘jée% go %%%1 oﬁ%%%sga%ége?g?bn an f% %éﬁglpgﬁl%d‘ons ran-
gest af’éoml@ hasthedA Ssumpbire ssiengl iy apelr upexpebyedkyght based
orf aund iyt dhe ARpld caRfoddhati drhe cry- stals in beta

form havi ng the a%ove si_zes, can be fornmulated even _
in aﬁ:ﬁmééé phase® uSeté vEPY™Y ePHideeR birodhes ofable both in
acglmfsn@ﬂllm@eragent Sndeuenthé8§olmnsﬂét53 byr e ghtodbirt Rurpri-

?ﬁ‘%ggaltrﬁ gnéaﬁ;fvﬁtr?g n anquurg%ﬁkg‘?r %gg%ﬁf%‘?% nE]Lat the cry-
s Gapisd d-naldedap diogay bivayling  adied sbobveaisiedshy cihebe formulated
even in aqueous phase using very reduced amounts of suspending
agents, even less than 1/5 by weight with respect to those
used to prepare the commercial compositions having an aqueous
base containing imido-alkanpercarboxylic acids obtained by the
milling techniques of the prior art.

In particular it is possible to use suspending additi-
ves, for example polymers as xanthan rubber, at concentra-
tions, expressed in percentages by weight from 0.05% to 0.1%
based on the total of the composition, instead of the usual
concentrations of 0.40-0.60% by weight.

The amount of suspending additives which can be used in
said compositions, expressed in percentages by weight on the
total of the composition is from 0.05% to 0.6%, preferably
from 0.05% to 0.1%.

~-10-



mlling techniques of the prior art. In particular it
is possible to use suspending additi- ves, for exanple
w@oedoger4s2 as xant han rubber, at concentra- ti OPST/EP2003/007303
expressed in percentages by weight fromO0.05%to 0.1%
based on the total of the conposition, instead of the
usual concentrations of 0.40-0.60% by wei ght. The
anount of suspending additives which can be used in
sai CBhequraé%si fd&][t&}ehqwmeﬁt !dbr@ﬁrﬁgmo@gg%ggg/ o}&?ﬂe@fhtconven—
.on the  total o e conposition is fromO. otao
TG, ASFRrr Bty TOF  BATOP 0805 HELBC 195t S A (P ARG rabLy selected

fr204¢ 005 520 RCINEP2803/007203 orBesi dies, th® tiB@al concentra-

AN S0100OR | 815115, BUUEE SORUE IR can be acces.

sel émtddnafldym tthose moHsolile ahd/ eddarionseidi mampesitions
hydSURfe rC QRGRRLIR- i Qs desefle 110l t Rgfriaal 4pradiy t
yperfgpwances} can be added. Eﬁfﬁgnally it 1S losg%bfgn agés
Pyt 'S o S LoRPodPEi AISShyRIt e pekaki @8 &he composi-
tie@ncentrati ons, expressed in percentages by weight,

fromQ to 10% based on the total of. the conposi. - .

Ui on*The SGRBGSELFRS obt aF NeH TFom SHiaf i m dgid  imido-
alikbkargerchrBytyFi adsids, inn tiwe crystallime sizes off beta
foRfl Bn TOF MR QYRLA0R ARG A0 GO0 SEERYL! in the

stable in the “time fromthe chenical and physica
C1B6i AEOBf tRPeffeBard! coRPORTY S bRl Brel ndwntvageous| y

usalglagd n ddt@oshkeael angedi siRbeetzaBubigl dudhble in  the
blIo r _casts anﬁ rfor Cﬁg qgghfr t han t hose

SBERI ALBI 810 LRt he Rnbii S oRbOLI 1T OF % REdpPRSEormaces
higher ithgparthcesk apbfainabee applthcaticonsnatn r oompb €Mt ions of
thgebQEBEeaggd ?B g9¥£ESQP§£?%8£eéh e%aﬁgk%Fi%%% %%D%g%m tem-

of i'd ¢ ﬁ%OS| S

Su- spendi ng additives in sa ( ions i
pergweret kag tdtatlowiserNperathie scconpfosi $a ohs oie t frokmownf su-

speRbdayal kanRareay boxylsaG g acdflse Of ¢ 1e _pi.éorl_o%retr' 6 that

beta crystalline imdo-al kanpercarboxylic acids of '
USEfe 1pr é‘é%n?oli“ﬂ%hﬂ%fhs havi Tef t ey diigo sdieneeacarboxylic
acstzesfi Bhehpriaboyer]imts, are obtainable by an

adv%ﬁEaQ%ggf %29%%3?1iggaﬁﬂddo—alkanpercarboxylic acids of
the present invention having the average particle sizes in the
above limits, are obtainable by an advantageous process, fea-
sible on a large scale, safe and not very expensive, wherein
milling additives are not used, thus avoiding potential pollu-
tions of the imido-alkanpercarboxylic acids.

In said process particles of the imido-
alkanpercarboxylic acid in alpha form, stable at the solid
state but unstable in aqueous dispersion, are first obtained,
then transformed, as described, into the stable beta form.

To obtain the imido-alkanperoxycarboxylic acids of for-
mula (I) in the beta crystalline form, having the above sizes,
the peracid particles in the alpha form are suspended in a
stirred aqueous phase and maintained at temperatures from 0°C
to 70°C, preferably from 20°C to 65°C, more preferably from

40°C to 60°C, for a time ranging from 1 minute to 90 minutes,
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sible on a large scale, safe and not very expensive,

wherein mlling additives are not used, thus avoiding
w@oedogovisat pol lu- tions of the im do-al kanper ceeb@rys/ao7303

acids. In said process particles of the imdo-

al kanpercarboxylic acid in al pha form stable at the
-sel-td---state but unstable in aqueous dispersion, are

first obtained, then transformed, as described, into

pﬂéﬁ%fﬁﬁﬁy %IQSFQOfﬁﬁghtgg QQt@bP%£H§¥e morelpr ﬁ%rably from

i m do- al’kanper oxycar boxyl i ¢ ac or -
QIﬂéqﬁﬁﬁé &y drafitniéSForm having the above si zes,

t he mef@et e pabbietes oEn tHée ;aiergéutf oflﬁrx}é{’@logrysf.@nge%rocess
£d stirred $gueou§fp g g mai nt ai ned at

Yorpa? atliFée FFLGRTOCT { B1700:  prerrEERy 1Tk IS (acids of
faam@lanotB) pheﬁenablp;artnoﬂreﬂ&@ ttrh@Oé:lph‘la)r caybtARline form,

0G40 R EBSDBar 067505 41 & ¥ SHY 1y om 10

D nireeislag0-af it édie wmoes 9icef exfatiygirogem pe@oxide and of
M N essd oy MEPy esqgedefaiit eraQbJ%QRP@EaEH§eQre§%Qbrlsed

|nv ntion is a_ proces g for the preparati on of
Hi96Ehperiox§Ear BOx i ©factusiBfdoratkaraafpyxylic acid
havumgaqmmstdrclces:ammanone alyphaaenysinaldsi:ne form said

procgs ri,sing the.foll MAng steps: 1)
pero %%t?%nydrl?%e gr%%%%cg of hydrogen peroxi de and
of a strong acid generally at tenperatures conprised
bet ween 5C and 50C, of an injdo-al kancarboxylic acid
precursor obtainable by reactjon of: a) an anhydri de
of formula: O A YOO or i correspondi ng acids, A
bei ng as above, wth bl) anji@am noacid of fornmula: O
11 H2N-X-C- OH A

O

O
or its corresponding acids, A being as above,
with
bl) an aminoacid of formula:
0
|
H,N-X-C-OH
X being as above,

or

b2) a lactam of general formula:

N
Y/ ~— 5

Y having the meanings of X, preferably a C3-Cis al-
kylene;
c) water:;

at temperatures in the range 100°C-250°C, under pressure
15—



X being as above, or b2) a |lactam of general fornula:
H N Y OY having the neanings of X preferably a
w@30@hd748t - kyl ene; c) water; at tenperatures POT/ERE03/007303
range 100C- 250C, under pressure -12 WD 2004/007452
PCT/ EP2003/ 007303 of an inert gas from1 to 30 bar
o (Qrd-3-MPa), for reac- tion tinmes from1l to 20 hours;
I1) obtaining of a nelted phase of eutectic

compasihi 9R g0l e dilhe- 2bkagpanaxyearbaxyble aghds eac-
of formul a FI) y ~ héating a suspension’in watef o
sai 41pér &&rMgs drom 1t ke ZgoﬁﬁPéﬁé solid nelting, said

118Ut @BliaG nAAY NGF 33 CREPESH- phia@R ¥ 8- APLEF i Pashsp8ti Hfon of
nore. than t | es of wa- gerlﬁera0|d nol e;

I I 11
sepafst i1 SHIF M ANETHOVERTBPEANIC Firads SFf erRBEtix (1) by
conpesittiingn of rsavpidns ibal ancedtaguedusapkdageraands until the

recqye- .ry of_ the t.ed organi hase_cont ai ni ng_the .
iwig%ﬁmglkghﬁgﬁgé%ggfffgl’a%%&fglgﬁt%%%%%hh%Yl?%ea composL
mel ttédnorgard cnphasebaads obfanei mprsf then tprasmoles of wa-

cal ked herein pliAe;stable at the solid state (but
unstabl e at contact with water), as above. Said quench

I1df SEEFTRHLOBY fRe™ pridiesBS R b@ TR q | BB2BAL 9 eutectic
varb@m@owayionF@anxaﬁa!BamﬁndébpQhﬁgobbepbﬁgbgeand recove-
or 99015 PIRS, e FULECLRSERMPOS LT LB LIS, e s
dri plkpnpegrica rboke luat ecidunder stirring, having a

TSR i (9 SRS SRS L DA JOCn R BE B g ox ene
easPhysgbicélilgddderednmrieaéar hetabse sbi tabl eolid state (but
t enpesakbune KkeernR@ckNwitRdyater), as above.

Said quench of step IV) of the process can be car-
ried out in various ways. For example by dripping the
melted organic phase of eutectic composition in liguid
nitrogen. Another quench method is for example the drip-
ping in cold water, under stirring, having a temperature
for example lower than 15°C. To obtain only the alpha
form, the skilled man of the field is easily able to de-
termine the most suitable temperature, keeping in mind
that as the temperature increases, the beta form can be
contemporaneously obtained together with the alpha form.
Another quench method is the percolation of the melted
phase on one, for example metal, surface or on two, for
example metal, surfaces coupled and cooled at temperatu-
res lower than 30°C.

In step I) the ratio by moles generally between a/ (bl or
b2)/c is in the range 1/0.8:1.2/0.5:3. Preferably the ratio
by moles a/ (bl or b2)/c is comprised between
1/1.01:1.1/0.5:2.5, more preferably between 1/1.05:1.1/1-2.

In step I) it is preferred to react the anhydride a), or
the corresponding acid, with the lactam b2).

Among the compounds of class al) the following anhydri-
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that as the tenperature increases, the beta form can
be contenporaneously obtained together with the al pha
wo eooao748n0t her quench nethod is the percol at i per/BP20031€7303
nelted phase on one, for exanple netal, surface or on
two, for exanple netal, surfaces coupled and cool ed
at tenperatu- res lower than 30C. In step |) the ratio
by nol es generally between a/(bl or b2)/c is in the
déange R &dr2d SoSndind atenablaard hee r akhe i oR¥dM0ILScinic,
a/ (bl or b2)/c is conprised between . o
IyEGE 1 ™ .3592.%{1‘5?%]91%% 3 et gpmellitic and al-
kdV4d. 6b: 2lkkehy2-shrcihep lgnHyddisiqor ebesfefab Dy r east phthalic

t nhydr | a) r_,the corresponding acid, with the
& A;{qrglrﬁm%ﬁr dcﬁ}%rpgh C}haellcconapcolu#lc?sregfuscﬁ&;ss al) the

f ol 1Fowing Arhydiéss -18) Woo2p04n097468 following can be men-
tiP&JJGEPZQ&{-’ré%Q@H?’noQS@yP{ct heoﬁ_@éé%&?ﬂﬂbﬁ@e?%ﬂ%e?a” omega-

be mentioned: succinic, glutari’ ¢, maleic,
AIRIRARGRI T, 2T Pht AT, AT PYIOme194q iacidfd al - kyl - or

al kemdnd$ uatd ntsmpdilydls | 6. cPse§epabl yet Banpbkhalein@ ioned as

anhydride or _the phthal.ic acid e_used. Anong the |,
o URISE) GOMTamdE “PRe PBEY v B ah e HeThon | Gsd-Lon-ca-
P omiega-aami arab unad & 1 aameglaarrmoegd sEnicaica praiegaam  (CPL) is
p?ﬂ@i@ﬁ loyi G ja- anmi nol auri c acids. Anong the

conmpounds “of class b2) it can be nentioned as

pr efBa @t ayamal pyicedl i donele déptRepRpEEFEddse, in the range

1 205 1090082 i A RC AR AN OMRAArd AUl ALE @Mpar .
epsilon-caprolactam (CPL) is particularly preferred.

(
Prefér abt§ PRIsCp G521 he' t Bnperdtiite iRE9GFRAR Y drig€lz and
CHROC- m8R8Cpandetrhe 1pr esistr £ het weeited aand Gdead tAt make ea-

the .end of step 1) a sol.vent, pr r. abl 12 and
e i iy s T ahai tadded o
mak & hea-Lasitersalhersibh siegisert, per adsdatiibea dfh tthe patent ap-
roguct, dpeskastysol;ventys i pdeed, -as descriped in t
pl%aten?nap@pr?gétgfgnl\épn%eo,‘g%ggi Rt ﬁ_%l%na%‘g%f%#]e’ 8 the
MORFp ISR L Carte® 1R rYmsstt didiiet Shics ase ivar PP reuti deftdéon opera-
tisg#ccessi ve peroxi dati on opera- tion.

s

Among imido-alkanpercarboxylic acids it can be mentioned
the phthalimido-peracetic acid, nghthalimido peroxyhexanoic
acid, 3-phthalimido-perpropionic acid, 4-phthalimido-
perbutyric acid, 2-phthalimido-diperglutaric acid, 2-
phthalimido-dipersuccinic acid, 3-phthalimido-perbutyric
acid, 2-phthalimido-perpropionic acid, 3-phthalimido-
diperadipic acid, naphthalimido-peracetic acid, 2-
phthalimido-monopersuccinic acid.

In step II) to reduce the amount of water, sequestrants
can be added in the aqueous phase. For example there can be
mentioned hydroxycarboxylic acids, as citric acid; amino-
policarboxylic acids, as ethylendiaminotetramethylphosphonic
acid (EDTMP); pyridincarboxylic acids, such as dipicolinic
acid; polyphosphonic acids, for example l-hydroxy-ethyliden-
1,1-diphosphonic acid (HEDP).

Crystalline imido-alkanperoxycarboxylic acids of alpha
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Anong i m do- al kanpercarboxylic acids it can be
nmentioned the phthalim do-peracetic acid,
waE2@hobmbi m do per oxyhexanoi ¢ acid, PCT/EP2003/007303
3- pht hal i m do- per propi oni ¢ aci d, - 4-pht hal i m do-
perbutyric acid, 2-phthalimdo-diperglutaric acid, 2-
pht hal i m do- di per succi ni ¢ acid,
3-pht hal i m do- perbutyric acid,
f@frphbbaéiﬂédiobpeltmreomﬁﬁﬂﬁief BEd ks 3- phtdaktabde- a; the solid
er adj pi ci t halim peracetic ,  2-
SQ%]’? Hal ?%np % %Dnaonpder ucéi ﬁllgaggyd ALshilgups I)tq}ecg‘selves from
th%dﬁﬁﬁme ey sdreduriineofa caalise i p be(qaeﬁbmnssnceathebﬁ arkletbonta-

nddudhe éggﬁggérﬂgés ntFO”j%§a€85§eEggﬁ§1§ nnﬂ%ro&rystals of

ment i'oned roxycar oxy I C acCl S CIt
befm nfRrpdiv @@r@omm@%w;ﬁh a8 effypus phase.

endi zdn naietd, a"mtth*ﬁél phesphoBibeaiaehd (ERJMAis of imido-
.aci ds, . such as dIPI colinic acid

di b
'@%r%éf{:g%g{?&%x Xyditds 25 Samie %r%@}ﬂé}wa’uémemsel—
velsg lfzcbmrtdm:ﬂmmkotaamaﬁ (HEDP)e }@cyfﬁ't ald ineeis of the prlor art

AP0 7402 PCT) EBI00%T BOT S0 DPnPBRPaF RGP by e lower

anBovie I cdeasslcadr eadiidbl ve satnadus ssolyi dforsttatee, prapagaitdon of
trand tchﬁ;xfecslp%@mgdl Stoh: ?Bb%lbﬁgﬂselyﬁ Fromqd e S roxy-

crystalline acids in_be formsince they are sponta-
%ﬁ§§ﬁﬁ GFﬁg&alﬁtBftﬁgteoﬁgégp%ﬁdpﬁg invention have on

ami a:mmg/est al seof clbetrayf Aronday trere @@ﬂ%@Cbb%FHa@fﬂe by the
u he _so obtained crystals o
krﬁ)q&dgn-lﬁalﬁa n gF@%}éaP%ox%} i B-A8F d3tof beta form
di stSa\igiJlrsiﬁltcv@rmalS/esnf bemat Hose offttad ivedl byyt hee inven-

tJGH) Ridhads fgoﬁhec9%§§glfqﬁe (P%¥§$r§ak§§bégEly%arQQxyllc

roved bl eachi n Ero erties and e | ower
ilCap lRAgi tfP‘vV@‘s e&&dsar yhe ovre pief 17 dpratti aictdfvity, are

mdxhae 60f & €5 RENCOTAOSEL 9PS81 s Tfa)%tia%ée & KWRETYEo the

boxI c.acid crystals beta form of the 1 nvention
%Cg\? so?/? A QvBF4g §irfe§%1§| %arl yEeEMRr of haRtikaseerial and

dighirdiecabhe b}tthh&tykn@wpeﬂfhlaﬂllyglmthég&p@ﬂlgagl@ﬁﬁoét room
rackystal s_in_beta formobtaine y the
teg{ﬁ%rﬁj?a%goghgrgcgés& r%jr:n Eg? g(%a?lf fgiperatures.
i m de- aERaﬁper@Wcatrlbmqﬂnytstad@ dsfi ntlad phanifdar-ml kanperoxy-

cab®oixdesct heiapechf bec bl eaeh AEUIM t¥vd@l@on are of particu-

lar interest since they require lower amounts of chemical ad-
ditives for obtaining compositions of commercial interest sta-
ble in the time. Furthermore they do not need chemical process
auxiliary agents as described in the prior art for the fine
milling of crystalline imido-alkanperoxycarboxylic acids. Be-
sides, they can be obtained also on an industrial scale with
simplified processes and with reduced investment and working
costs.

The imido-alkanperoxycarboxylic acids in the invention
alpha crystalline form are stable in the time, even in case of
prolonged storage, and subjected to the above described pro-
cess they are spontaneously transformed into microcrystals of

beta form, having the above average sizes and the desired cha-
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nore effective than the crystals obtained according to

the nethods of the prior art also in terns of
wapdaoloeaseri al and disinfectant activity, especi/aPiogs3/007303

in the applications at room tenperature (15C 25C) or

at |lower tenperatures. As said, the mcrocrystals of
—t-he- i-m-do- al kanperoxy- carboxylic acids in beta form

of the invention are of particu- lar interest since

rdheyr 1LY € J0Wek AFRWALS b ChEMLSabo s fid | vas a[ﬁ%gfe de-

obt ai ni ng conpositions of commercial interest 'sta-

St tinme. Furthernore they do not need cheni cal
procEss fauxohingy mgeiileasidesetihed withhenfhi Ofimitative
art for the fine .mlling of crystalline

P RS2l s per gw&gpboxyl ic acids. Be- sides, they can
EWH&& difned al so on an industrial scale with

d t t d
22 AL ALACOCCREN ANT M) 1 SRR 1IKES! HRIL: ARG mass-

King costs oxylic Taci
Cﬁif?ttanlelhzm}‘-éﬁﬂ on alpha crystalline formare stable | n
the 1007em] eyendini 68881 0ked p%@teageﬂlékgﬁ@% GQQQe" and 0.5

ed to .t oV escri bed pro- cess ar
T o BT LR R SPHOG L GrgEr SR EPS GPuPBdisr Boz-
za‘tdIcm HEA n@%ne aboeeliavevdgeesi zesa aD triie deSidRd beaker

- - EP2003/ 007
Cfngbtperl St cségg Ltptf?l 4L5r2\é§§§rélt E%ngg go%go& Pgngheggolution
1 saHtRAE afk-URs c¥ 9 baleloutTh 8?@1 I BminglEQaqpbés cnrlylsustltiane PAP of

£ M JAAN ddgFiddeat (A8 1 iRINPOSES d i IV
1A PAP rer?gar ati on hlaV| ng al pha crystall | ne 1};%?%&%’5@ It is

PYfpgynd y%‘ijarflflr%t‘?%ntﬁéorﬁiteoiofdé’fﬁor‘ﬂéraaflozeﬁpmva@@@ the PAP
meIMieiopY e xpieaded, anthi@hS tagke@f place when the system tempe-

roxyet hyI i den- di phosphoni c acid (H (Suppl ier
a%oz- z%ltt *HEDP %6’ VI%Hélree |fﬁﬁb8dl& 55!3 At2661F tempera-
tqr@ck@t&edtb@alfemmedqwmedi vpktzhseaen, onéspécvinlatey othé herganic
‘§1% UtP nedt%ﬁgq. Qﬂltlillp vsagceabo%rtéd7 g'e aqueous

Then 100 crysta |ne echni ca
PhEASs| MsHY tEGrr@é@(pra)rqu y e a‘-’rfelladd@d ig trﬂ:@cepijtto 20 rpm
andndefe %&hﬁ%bﬁgs%baEBleﬂt%fOEthQ%B 2RQskRM,aRd tHE neavier

orzénic phase which gathers on the bottom is obtained.

About 250 ml of 1liquid nitrogen are drawn in a Dewar
vessel, and a magnetic anchor is immersed therein to stir the
liquid with a magnetic stirrer, positioning this vessel imme-
diately under the outlet valve of the jacketed beaker contai-
ning on the bottom the melted organic phase.

The bottom valve of this is élowly opened and the melted
liquid is let drip in the liquid nitrogen phase. The opera-
tion is interrupted as soon as the upper level of the melted
organic phase in the jacketed beaker approaches the bottom
valve. The solidified PAP is separated from the still liquid
nitrogen, taking the solid with a round spatula, and transfer-
ring it into a small plastic tank resistant to low temperatu-
res.

After having conditioned again the product at the room

temperature, the PAP granules are dried by drying under va-
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melting i s expected, which takes place when the system

tenpe- rature rises again to a value of about 78C At
WO boog/obERpera- ture the two forned |iquid phaseST/EP2003/007303

respectively the organic phase forned by the PAP

eutectic wwth water and the aqueous phase, result
~t-ransparent. The stirring is reduced to 20 rpm and

the evident separation of the two phases with the

\ n [ at ber 0] S

mg%?afﬁgdagﬁggu%gaggﬁﬁf g? ﬁﬁggldgglﬁrgggﬁggﬁggg%aghklhlgher
tharDe@iC . V%@sespeanmea,nﬂgﬂgh&Dgam@hmm|%ﬂ|@nefse¢ystalllne
pABS 'éhgroaéﬁflzefae oy 1Y d W aha[@ ORLLG S 1frace Tn-

p05| ionin I's ves der outl et
frpxae §Pe@hé0§%@k§ét édR%éékéireCé?éﬂmeS nﬂH’g% opbthéned spectra

lggﬁgfyytﬂm% gthgdngganlc phase. The bottom val ve of
his i's sl owly opened the nelted liquidis

X oﬁw‘%s | ntsmfé:q% qaﬁad@mattr olger? kel ® ﬁqén&p&ymailomqaéiruplet
at iery upted gagogoon as the upper level of the nelted

organi ¢ phase in the jacketed beaker approaches the
TRy ttomlcpdl veeakThiel 8lo] marfined RARPOr®téepariat ethd r dAP7-1712
cithe zshkl | (dringiirdusnidFRgen,s :t akbfe-gthiesokt d3webh3800 1lower
trou o] spatula and transfer- ring it into a snal

%)c tank resistant to | ow tenperatu- res. After

EXHMEH&;Lﬁoﬁdwmpamedlagaln t he product at the room

PAnae R g U 6047 GaTang RO ERab0s 057305 gt of

tha MR ardsi fyamase- ﬁﬁ?@taélléatb%@erature not hi gher

tharByz()QQltIQ@l%p%éﬁbln\@a 9BbBQd@QQUtto70t9e0fprocedure of
i s characterized by the

stalllne
B A ork i RSt PR o Pareg §6§@?Po§é’o%§‘e( PRPsputec-
tﬂcﬁ&iﬁmhqu&ierﬂile obtlatbed Spekér acontemify Wdte ralaphahe tem-
form X Rays: typlcal peaks at 17.5 and 19.0 and
PIAN IS Oq%a?d%% &0°Cat apg, FeptogngerogrirRiRgt Yplbap magne-
tiReak Wl BRXI AUALBRES! Bt ARENH A, thPft]e7107th]e7:l=n7eltC@o‘l:!tdlflca—
.Zzone anh rous crystals: absorptiaqn at 3450-35

tiiBhee oS SEBRARCE £BOCGaNAEvE) the ranular pro-

duct is drled with the same method described to remove the re-

sidual water in Example 1lA. Also this specimen is characteri-
zed by the X Ray Diffraction and the Surface Infrared Spectro-
scopy techniques. The obtained spectra identify the beta form.
X Rays: typical peaks at 18.0 and 18.7 and no typical quadru-

plet at 24.2 - 25.0 [°29].
IR/S: typical peak with maximum absorption in the 1699-1704
cm™  zone (anhydrous crystals: absorption at 3450-3500 lower
than 5%).
EXAMPLE IC (comparative)

Example 1B has been repeated but by using water cooled

at 15°C. The results are equal to those obtained in Example
1B.

EXAMPLE 2A

PAP preparation of beta microcrystalline form starting from

PAP of alpha crystalline form
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PAP preparation of beta crystalline form (crystalline
formof the prior art) by mass-crystallization By
WO nooiosd4sy operating according to the procedurBCDEP2003/007303
Exanpl e 1A, the nelted organic phase fornmed by the PAP
eutec- tic with water is fed to a beaker contai ning
water at the tem perature of about 40C, and kept
under stirring with a nmagne- tic stirrer and a
ma?_mgt i£ BB&ROF . ifdnét;géﬁt hiel_ neel th@ﬂlﬁéiﬂidi@ll—bé&l@nant h@ueous
.sol i d.separat.i.o rom 1_qui t.he granul ar .prq-
1 ST Blre A WP NS S Mo REd o seri a8 AL TP angser 2t
S Hey nesigditdwd] PAR ers iprepeagl, e bYAadalisg thi ¢78pécmierf de-
miln® qugﬁt Ekérzgg pMetgngEEg@hféf f?§6d5”1ﬁﬁ§% E%%er stir-
.§ur ace I'nfrared Spectro- scopy techniques. e ,
18t _a'ilﬁéld agpeeFPari dedt # f HRgnet bet B Forem. _5>@0R@)P§! of antifo-
antlmt qedto %a,@gglg)p%zgﬁd s}%f%cﬂ{é@tﬂ@io}sfﬁbﬁ%@ gg%dwa 26.50
p a : . typical peak w .
9 i TS Hhisor it | ia[f*t%ép%g 91{%40%(:&@&%%1 degree (ti-
treantmdigys hervyayabkseradpsos pte O adhS45ha3500d edeiron. After
than 5% . EXAMPLE |IC cogggrative) Exanpl e 1B has been
1G gpeted Rbt Sby rasNAgehat 8rC codledeater1se, reReved from the
tHEXAe@:&idJsE:&t%E:eg@ﬁdabnaothé@é@u@?&%i Nesbd ks ranp erla_lﬁ-ferred in
. preparation eta mcrocrystalline _
* ARG | DL 1T PRP Of dephe Sty sTal FPUB FoPRFEIFUCe in
t hAD QOOA0EM 52/ IRCHER2 008/ 0107 38B8spéns obeakerhi pkenseting of
i [ tagjic s. di sper.sj f . al
PR PREE! Y Goi aer a7 Sah W A SBodhy T Biter two
howgisghandf aPARI| s¢tr Bparéd, dyd addiTRParet4?3. 50# sgpernatant

cider mieenal bAgde WBt eho ahother kPRI AtYY & AfumROGvekeRtter 10
under stir- ring with an anchor and a nmagnetic
daySi e ROt566%pm of antifo- am DB 100 and 1,000 ppm of

sur fomet asimphies odpwia(ic) aSA8casd A6oeEsignpf obeystatil wieh op-
G L T a1 agE 1 FLD REAHER (oA IO G, £hat che
PARf taxrystBQ smidufres sefd sitn rvhegvate50Cave havbeager siges lower
thaemavedy 490 t hgy particular lower than 2 micron. These mi-
crocrystals, recovered and studied by means of the analytical
techniques of Example 1, show the same characteristics of beta
form crystals and no longer those of the starting alpha form
crystals.
EXAMPLE 2B (comparative)

Repetition of Example 2A but by starting from crystalline PAP

in beta form.

An aqueous dispersion of crystalline PAP in deminerali-
zed water at 5% by weight of PAP is prepared, as described in
Example 2A, by adding to 471.9 ml of demineralized water 500
ppm of antifoam DB 100 and 1000 ppm of surfactant Hostapur®
SAS and 28.1 g of crystalline PAP in beta form of technical
degree (titre: 89 %), having average sizes higher than 100 mi-
cron, in particular 80% of the particles being comprised
between 100 and 200 micron. After 10 minutes of stirring at

50°C, the beaker is removed and the suspension is transferred

-18-



t hernostatic bath and the aqueous suspension is
transferred in a graduated cylinder. It is let rest
wa@tomoomsst enperature in the graduated cyli ndePCT/EP20051807303
suspensi on no thickenining of solid phase on the
cylinder bottomis observed, both after two hours and
after 48 hours, and a separation of supernatant clear
liquid phase of no nore than 20% by vol une even after
ml-,@ admdlﬁmagi ic@ad.nd@ﬁe aamilne m;fan@aied 2aqueousady after 10
er si serv c m cro pe
S e SngRer ek ront Cetlonn Phir  the b CRSRR SY1A08:, e

1sdp®pemged mhethéeaateepha&@l@we¢ﬁg@ siendtangr adqueans pha-

selofcm CE64), cﬂfl Pasdi eyt Lewehet @S@il étﬁcggglme%&%n of a

m - crocryst recovered and st nmeans o
Pr&ﬁépyﬁﬁéﬁlC”té@ﬁﬁlQﬁﬁﬁpmﬁ ?&%nﬁﬁ@aiat%%@mpfh§h§aﬁypernatant

acRRNACHARIsSt 168 rehsbet artEOr M chyst Al aRGN@H0NTO. of the
t hgse of the, starting al pha form crystals. EXAVPLE

tosgl ¥5HHrfat i ve) Repetition of Exanple 2A but by
st at isugl ifd cepaa sdrgl | éxeenPAR bHhn bptﬂcébrmlcﬁmscope and by

di t AR i
c AR B D AL P RS IR L " e e
stgdschimed UhﬁhaEﬁéﬁ'mSEZQ?‘\ anyy rRiEerberf iss 4ALH9 neispefct to tho-

sed%ﬁ‘@%%a%hé%€1ﬁ$t§AP59 sPpn of n andd £ aaypPB 100 and
ppm of surfact ant stapur(r) SAS and 28.1 g of

line PAP in beta formof technical degree
DibkbllueioB9 r¥te bEVPRG av9k8gesSbZepehbgieim} haRd10@ PAP mi-

CxEHPE a8 Teliicn 100 arith 200 TOh. PH 1 61V ag LS of alpha

fommnatesrdﬁnsttorEngmpde BOC, the beaker is renopved and

theﬁE sion. zsrferc?@J@rf&P th&SgX‘Pe]?rQPdAQPJ#53f the dis-

2003/ 0073 Into a graduate
SOERAAPPe tzmerAlhﬂéa%ﬁﬁﬁsﬁrtSérnglolOQn At @§ pabydapupoemystalline

PAPENPEAL ULeod N, t@@sgéa@waé@g O | PRShald ah§ %Q%%BE%?stals
the clear s ernat ant agueaqus pha- s

alr a a. Su
(sEaEsSoRsE Ehgns SP o aEP RO e Ry AN b 2P Er T o abbaTged as
frpmeEkpmpate BB the buttespedthevelppariat icoe ofittheos Solutlon

prEHRELNALAPE  A0UPOUS, RIASE 195 GARRRAL ha?1"90' S b2 stan-
dard detergent base, free from bleach aditives (detergent IEC
type B, with phosphates - Publication IEC 60,456), kept under
stirring and thermostated at the temperature of 40°C.

Successive samples of liquid phase, carefully filtered
on filter of 0.45 micron, are drawn and the PAP concentration
in solution is determined by HPLC.

The necessary times for the dissolution of 90% of the
crystalline PAP initially dispersed in the aqueous solution
are of 30 and 15 minutes respectively for the used crystals
and microcrystals of PAP in beta form.

Said times are determined by drawing some curves report-
ing in ordinate the PAP concéntration dissolved in the aqueous
phase (determined by HPLC) and in abscissae the sample drawing
time, taking as 100% the PAP concentration asymptotically ob-

tained at infinite time.
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total volune. A solid specinmen, exam ned by opti cal

m croscope and by the techni ques nentioned in Exanple
wda2o4ebmss t hat the cry- stals have unchanged BCwmEB20a31007303

properties with respect to tho- se of the starting PAP

crystals in beta form EXAMPLE 3 Dissolution rate of

PAP crystals of beta form and of PAP m - crocrystals

of beta form obtained fromPAP crystals of alpha form

accditdi nravo dbaatsse 24 Adpestteids b(yardijs@@reljlhgf (o] ) tnlge of an-

.t ol per.si

e o AT Sue v | 3 Theclyhgy e M atals
af}deértié‘clth\Féfl%FaéfS creygesl 3 oard mhépoéroygtl§|r§n (§|fzé°§P in beta
fdm;erobttfaqrmeho a¥ ¢ren) EREmPARs| PR bghd@ izorfaspéata..m@ aan one
1 tr om | es 2B angk%A respectlvel , @f%ne litre

51Ut Pon PrEpit ed®with°Wat & WAFHS OIY&Vdn%EJsrrEd and
tl"amholst'é(iegi aft $han—teniaedadeter<gén25base free from

bl e es t er gent 4y
pho:ﬁ{w}at es -V\é %%r%glasroﬁg é&% 5@§e giepf:gﬁﬁgully filtered
O%tﬁl{lrtleﬂrg odn@ -¢Rem#B50AE edrat dTdien edperidturRhbfcot@entration

imoUaeRSione l%aeiabc%m%eal gyi dpphase, carefully filtered
on filter of 0.45 m cron, are drawn and the PAP

cond&ift ratFeTsath SOResi drn sthfet diAPALHt By HPEC 90fheof the
cﬁﬁﬁﬁ&&aﬁﬁt?mmSLﬁDtléhEydb&S@bUEbdnﬂﬁ 909 ghuébls solution
arcerys]{ %5I ne P%P i_ni tul ally disperse n.t he_aqueou a
solU a8fe Tof S0 NS 1%6?1? Ures yes%%%tm%l yoFgr crystals
anche misedceryypstabsofaBliPmicrioetysfads. of PAP in beta
eterm ned by drawi ng sone curves
E%Ag{%ﬁ -§§x Srégf“ﬁggfggﬁige the PAP concentration
Pr@@ésf@lt\;@@ Ch fhEYA§aebuBAP phersro$ Het®r Madd sy nHRIAGEous ba-
si@NGndn c3RA3CLSS$38 bbetﬁanpégp@é@w&goléacme,acttqkﬂlr&g, as
100£nt he PAP concentratio totl cal | - tained .
i ) | TIPS N 0 ipohnl DOT030% By
welLly@ tplodviaaits viee PAPI o sr @nea@tae@dbyzldhsnewsrtagliﬁewwf in beta
hydr. Cr.ys i PAP 0) respective
fo%?h’c%@sl?gﬁ l)é ?/Jm c?’%clryst aP@ﬁ?& ?(é)is SR Fﬂgﬁyléy a high
fl@wcggﬁp @ﬂlpAplth bapact and cavitation and adding then, un-

der stirring for 30 minutes at the temperature of 45°C, the
following substances in the indicated amounts, expressed in
percentages by weight on the final composition:

- non-ionic surfactant 2.5%,

- xanthan rubber 0.50%,

- HEDP 0.1%.

The obtained dispersion 1is chemically and physically
stable even after exposure at the temperature of 35°C in a
stove for 7 days. The initial viscosity of 670 mPa.s becomes
730 mPa.s after 7 days at 35°C.

The bleach activity of said composition is evaulated ac-
cording to a laboratory test, by treatments in combination
with HD detergent (Heavy Duty) at 40°C for 30 minutes, or in
combination with LD detergent at 30°C (Light Duty) for 30 mi-
nutes, of a set of test cotton tissues dirtied with the fol-

lowing types of artificial dirt EMPA: art. 114 (red wine),
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form obtained as from Exanpl es 2B and 2A

respectively, in one litre of agueous sol ution,
w@e@parad2 as above, stirred and thernostated BACT/ER®03/007303

tenperature of 25C. Successive sanples of liquid

phase, carefully filtered- on filter of 0.45 mcron,

are drawn, and the PAP concentration in solution is

det er m ned by HPLC. The necessary tines for the

ardi.SI@ Ut j+dn) Ofahrﬁi)%rﬂf the (Fj]:%é%tsa' | 'dﬂﬁ:a&@ﬁngn'at 'w%lllt)é degree
a ouys, solutiton are_o
ol & Tt B3 oM e ettty of Srare. adqend 64,5 (LD

deatiecigeaity stralspeat iRPAPyi.n beta form EXAMPLE 4A

£ native) Preparation of a typical PAP conposition
aqueous ba- sis and eval uation of the
Repespddony o fthE«ash lact Avits yng\ ¢yy$tal L oonpdd tiromlpha form

haV| [ y h e
TS PSS S ton M R b LB asic o

10m m 190 byCa 86FHBR dPAT | ESaRdeBabSEqliént| Fryytalline PAP
lnhlajl'phaflﬂy\trﬁ.at@rm’d:ils/\/l afenﬂpméd apdrcaviniatites andh Brown®

t hen, l for 3 utes at the .
iR DR BV, Re A TP i Subet shicaet dPng0 minu-
teisnditcathed aﬂmgﬁr@tueap®éséédclnthpeﬁoémbageg bybeeaghes are

t f I | on fact
adfdl h;g]n Fﬁ@bgﬁl@%@%%ﬂ %ﬂrount@i/oé)%}ie Y A0 5Q£c8néa/&es by

wedigssersi 6hei § 18RenTRAPP§L BhRn physi cal |y stable even

- aft@bne&ggg@r%uatatbgntegpgggture of 35Cin a stove
for FPE% ini.tial viscosity of 670 nPa.s becones

730Xﬁﬁ§ 7 8a at 35C. The bl each activity of
- sai diEo@MPEodioti.on i s evaul ated ac- cording to a

| ab t b t i

b ok sl B A s o GOIbLER o0 0,
stebasi naviaan af tdr Lexplesergeat &he30€nPleirghtuirbutof) IOIC in a
st%gewﬁbrnufa§a of By §e§n9%1$fs$1§8$% a#§39¢§ gﬁé Eegecomes

th the fol - Iomnn Z of arti Irt
58§r fﬂP51§4a€F§a Wi ﬁéys at 240 WD 2004/ 007452

PCTAER2QAFLN X ivity of this formulation is evaluated by
using the same above mentioned laboratory test, by treatments
in combination with HD detergent at 40°C for 30 minutes, or in
combination with LD detergent at 30°C for 30 minutes, of a set
of test cotton tissues dirtied with the following types of ar-
tificial dirt EMPA: art. 114 (red wine), art. 167 (tea) and
art. 164 (grass), obtaining a bleach degree of 71, 69.5 and 63
(HD detergent), or 73, 73.5 and 65.5 (LD detergent) respecti-
vely.

EXAMPLE 5
Dissolution rate of the crystalline PAP in beta form present
in liquid compositions having an aqueous basis

Three compositions having an aqueous basis of commercial
interest called respectively A, B, C, containing in suspension
PAP crystals in beta form are prepared and the PAP dissolution
times thereof are determined by the methods described in Exam-

ple 3, by dispersing a sample of the single composition to be
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art. 167 (tea) and art. 164 (grass), obtaining a white
degree of 70, 67.5 and 63 (HD detergent), or of 72,

wQ 20ana7482. 5 (LD detergent) respectively. EXAMPI/EP20E3/007303
Repetition of Exanple 4A using crystalline PAP in
al pha form The sane standard conposition having an

~ agyeeus--basi s at 10% by wei ght of active PAP is
prepared with crystalline PAP in alpha form Crystals

£ B! %dm lr{ eg fLQ'f:,ré @fm'g Sutvif'otnh %fe)d \%4{}& pa,g‘ggr nhglllng a

malntalnln er sti'rrin mnu- tes

10t e haerﬁ‘a@Sa?trura@dofl 47@cg tHe FanGrchGeergrancossar @f Exam-
pladded aitn thlaetbmgé@atadeaapums?c expressed in

per ¢cent ages by t. on the final osition: non

|on&g‘ J%f %‘d—'lon %nt%aﬁ“?u%bgﬁb@e‘i@% tpEppe test
ar@. k@%peEhevebyabhedldedpes sfonliéws chem cal ly and

. phy l.e, even after exposure at the

en%lé)rau&%é:lg#l 5Cin a stove for 7 days. The initi al

vi scosi t Ylofg B0 PAPacs bépbare§ors§80L nheckn afdlerdsymtays

at 35C. 'Iihgoblge@qhxggth\éht YuBbethis formulation is
eval uat ed by u5| ng the sane above nentioned

| abar at oryf %S, BV LPBAFMBHEE2CFANEonbi nation with HD
det er gento .at g4@>(£ fori30afi DBLES, or in conbination
wth LD let er gent .at for 30

t
t est "CotToN TiSsues’ Y Yﬁg%ﬁg goFPg&i %ﬁéfgﬁsgtced for
of &r minivfties &y cﬁlrltveEM@A eguil pmeb4 , ( rede@nwiwiéh, bdetle mecha-

167 ) t 6 oht ai | eay
deglrna(slteC%a‘lL %?grr&.r fs%d%éé%?ﬂ%%%set kea?tge‘mc;tg %?873 %geqélently

and £6%. 50( FBHRYEEEr §EnEPORebPBREF3CYEFy. EXAVPLE 5

Di SS:@JeUtdhﬁj’allrr@tcB cgj‘mgidsa thYlStPamdhsn% PAPLt& Detactové pap of
present,, in liquid co 03| s hay an _aqueo

basi’s “THr && c@nﬁ’d’ﬁ%os& %vgﬁg al‘?fI g%é)oﬂ?abﬁy iESf PAP cry-
comerdisal di speeyeast inaldhed z@spect | pebhgeAhdBe Gizes lower
cont.gai.ni AY 'g& gﬁpensn on PAP crystals in beta form

are prepared and the PAP dissolution tines thereof
* ar e Egemed@itned By t he net hods described in Exam

- 60 g of PAP of alpha form of technical degree,

- 1.0 g of xanthan rubber,

- 3.4 g of anionic surfactant Hostapur®SAS,

- 0.6 g of antifoam DB10O

are dispersed in 935 g of water at 50°C and treated for

5 minutes with Silverson equipment, then with blade me-

chanical stirrer for 30 minutes at 50°C and subsequently

for 30 minutes at room temperature.

The obtained composition B has a titre in active PAP of

5.0% and a viscosity at 25°C of 300 mPa.s. The PAP cry-

stals dispersed in the aqueous phase have sizes lower

than 2 micron.

The composition C 1is the same comparative composition
described in Example 4A.

With the test to determine the dissolution times at 25°C
of the crystalline PAP contained in the three compositions A,

B and C, the wvalues reported in Table 2 are obtained, wherein
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ple 3, by dispersing a sanple of the single
conposition to be -21 WO 2004/007452

weFonaPRA8D3/ 007303 tested in 1 litre of sol ut PONMEP2003/007303
prepared with water having a 10F hardness, and 1.70 g
of standard detergent base of Exam ple 3, at the
tenper-ature of 25C. The three conpositions A B and C
subjected to the test are respectively obtained as

Tgﬁftal It@e%o aﬁlar myl gt 'sQBwAthe ﬁecgsggrgAFﬁﬁgswfma der Bissolu-
of technical de X i
lé’rbfrerﬁﬂ?qtdn‘{%yg 98 a(()rft' s of° ik S Spe initi-

akﬂyanhtnmﬂuﬁyﬁlum 228 geet manetlan 50C and treated for
5 mnut es ver hen w t I .
rocti o =S o PapRP Oy T R gt AERoh gl MR ermined as
da§ub§équbnniﬁhﬁm0ﬂ636 nlnutes at roomtenperature. The

obt ahngd £REPaSY oM A Pé§uf‘t§' tt'h%t' ncr?eCt’chﬁ Pﬁ@c@%sary for
5.02% and a viscosity at 25C .

the fAPsldd-lssS%%@Psé’é CRet ﬁ@maaéé‘éh%“ﬁh%s@%aﬁle‘-%|sz‘é’§‘1btedly

ldwaer thihar hk0 #imE orequEstatl aly 0Oh8: comPBsdt@bnPAP of the
af _al Qa formof technical degree, - 1.0 g of xanthan

P , - 3.4 g of anionic surfactant Hostapur(r) SAS,

- - 0.6 g of antifoam DB100 are dispersed in 935 g of

water at 50 C and treated for 5 mnutes with

Si |l verson equi pent, then with bl ade me- chanica

stirrer for 30 mnutes at 50C and subsequently for 30

m nutes at roomtenperature. The obtai ned conposition

B has atitre in active PAP of 5.0% and a viscosity

at 25C of 300 nPa.s. The PAP cry- stals dispersed in

t he agueous phase have sizes lower than 2 micron. The

conposition Cis the sane conparative conposition
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described in Exanple 4A. Wth the test to determ ne

the dissolution tines at 25C of the crystalline PAP
wa@oeonadTiszrl in the three conpositions A B andPC/EP1063/007303

val ues reported in Table 2 are obtai ned, wherein -22

WD 2004/ 007452 PCT/ EP2003/ 007303 T98.0, T99.0 and

T99. 8 show the necessary tinmes for the dissolu- tion

respectively of 98.0% 99.0% and 99. 8% of the PAP

initi- ally introduced inTkhéet st sol ution. Said

times and respective percentages are determ ned as

described in Exanple 3. Fromthe Table it results that

the tine necessary for the PAP dissolution of the
cOo 05|t| ons A and B is_undoubtedly |ower than the
Exaeleqiést e8™By RE cohpoSOMPeR180onf Rievessy i sheamesults

wBBtNKH2@94é0065531H§3/EHZ@ﬁa/Q@E&Q&g Takite Lé@ﬁ@ﬂﬂﬁ%ﬁures
ri son between.th

| t
c?ﬁ}w %%P%g?@e)d%%?% i Bt HE WESHitN§ eg?@ ugpﬂg composi-
thoxs ufesmedopy ail hi ng HBLgleter g2niy of mespestiveyrfiddtant,
o % )% Of o
0 afgls Cmﬁs'anél'ij@é%é@{f@éjlfp)%% DY, 8 dagJ(Eespect Ib% Oland 103

non 1onic surfactant

of hRRBLoF bhmtHeRe rafbbidid iead eL0dn éhepﬂabée t he type as
indicated in the Table Ex. 4A Ex. 5A Conp PAP and
xant han rubber in the conpo- sition PAP beta al pha

xant han rubber (% by weight) 0.5 0.1} Waghing tgstsy. sp
Conposition + HD surfactant White degree: art. |114
(red wine) 70 71 - art. 167 (tea) 6f.5 69™B

PAP and xanthan rubber in the compo-

sition
- PAP beta alpha
- xanthan rubber (% by weight) 0.5 0.1

Washing tests
Composition + HD surfactant
White degree:
- art. 114 (red wine) 70 | 71

- art. 167 (tea) 67.5 69.5
- art. 164 (grass) 63 63

Washing tests
Composition + LD surfactant
White degree:
- art. 114 (red wine) 72 73

- art. 167 (tea) 73 73.5
- art. 164 (grass) 64.5 65.5
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art. 164 (grass) 63 63 Wishing tests Conposition + LD
surfactant White degree: art. 114 (red wne) 72 73 -
WwW@ed04/00872 (tea) 73 73.5 - art. 164 (grass) 64rGI/6B2083/007303

-24 WO 2004/ 007452 PCT/ EP2003/ 007303 Table 2 Exanple
5, dissolution rate of the crystalline PAP present in
the liquid conpositions having an aqueous basis A B

and C. T98.0, T99.0 and T99.8 show the tines
necessary for the dissol uTalen2respectively of 98. 0%
99. 0% and 99.8% of the PAP ini- tially introduced in
the test solution. T98.0 T99.0 T99.8 Conpositions mn

mnmn A<5720 B<<5<510 C5 1565 -25 W
2004/ 007452 PCT/ EP2003/ 007303 CLAI M5 1.
Ekamgdbe alSk anpies celindoxyl iateci df haei ngyfsaaiiliae( IPRP diesent

: - X~ C- Y L) . erelr i_ndi_cat a.,ar

1&#@4 g ehELR Pa,
18P E ag F o RE P i he R A8 ey s, B and
C-CH (CH2)n-CH / C=C\
| Tog.o, Tg9.0 and Tsg.g show the times necessary for the dissolu-
tion respectively of 58.0%, 99.0% and 99.8% of the PAP ini-

tially introduced in the test solution.

Tos.0 Tos.0 T9s.38

o min min min
Compositions

A < 5 7 20

B << 5 <5 10

C 5 15 65
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or R RR NX-COOM O wherein: nis an integer 0, 1
or 2, Rl has one of the follow ng neanings: hydrogen,

wa@hboandTasz brom ne, Cl-C20 al kyl, C2-C20 al kenpCT/ER2093/007303
or al kylaryl, -26 WD 2004/007452 PCT/ EP2003/ 007303 R2
is hydrogen, chlorine, bromne or a group selected
fromthe follow ng: -SO3M -CO2M -CO3Mor -0OSG3M M
has the meani ng of hydrogen, an anmoni um al kal i ne
metal, or an al kal i ne- eart RLAEMS| equi valent, X

11 ndigales A ehpCldabkylene 9e1a0 RivlgaSo sl (1)
i m do- al kanper carboxyliC acids being in"a crystalline
form herein called al pha, stable at storage at the
solid state, but when dispersed in water is
transfornmed into crystal §|of the known crystalline
form of the prior art (herein called beta), stable in
aqueous environnent, sai crysuals of beta
crystalline form havi average sizes |lower than 30
micron, preferably | tPMcron, nore
preferably | ower than 8 cron, in particular |ower
than or equal to 2 micro said al pha crystalline
form being characterized|wth respect to the known
beta crystalline formof ®he prior art due to the
fact that the respective spectra obtained by the X
Ray Diffraction and Surface Infrared Spectroscopy
(IR'S) techniques show, witHIespect to those of the

bet a for mfrdihe rsanriiRenras @, gaodiof fsenert easgechr ahe

I magi at, X rays and a typical absorption shift in
t he PTG cm 1 zone by IR'S towards hi gher
R1 R2

——CH-~(CH,)n-CH —

o X

/ R1\b_6/B2
/7N

or

N-X-C-OOM

wherein:

n is an integer 0, 1 or 2,

R1 has one of the following meanings: hydrogen,
chlorine, bromine, C;-Czo alkyl, C2-Cz0 alkenyl, aryl
or alkylaryl,
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frequencies, of the order of 10 cm1. 2. Acids
according to claiml, wherein the acid is E-

w@bdiohabi4ni do- per oxyhexanoi ¢ acid i n al pha cryspei/EP1063/007303
form characterized by the foll ow ng chem co-physi cal
pa- raneters: at X rays: peaks at 17.5 and 19.0 and
guadruplet at 24 .2 - 25. 0 (-201, - at IR/'S
spectrum peak with maxi mum absorption in the
1707-171RZmid zZoyw;odear, armyldmium,cr;madm‘,nehaozvi rag group

a. wat er as%slk U PLd PNe 3&?@ 1?’(5990‘9{'}1% Iog@r thz(?%gl °-cosM or

I m do anper car aci ds” of “beta’ cry ‘i ne
form obt#3%H e by dispersing in water crystalline

particl ey n2d MR M Q‘Q{AOFIZ rP@Tn’d%De?rpo%p%é% o alkallne

al pha form accordin ains 1-2,” said particles of
beta cryS&HIineH lr@ea\?érréglj’e M&tAds SR LeREnN

30 nicron, lrpzltﬁfaelre?ebla/ d,e0ey dlhmel{é 611N a dlleie ;
preferably ower ron, .i.n particularr .l oner .

t han o?abequ ey a]£<ae}1pe8rcar fo%ol d E6MSSsit rrbgﬁ nooa
conprysiteg liimied Ecalrk ampanegar lsexdylleidc algpdiads sitmbdlepla storage

crystal khae gQ[MOfs{ajt@ Mkt 2, o RE R ed'l%kf%y:sei N LRHe yater is
formof granulates for their use in t terge

and i3 eﬁdormﬁ%lﬂrY%tal@n%%sFP?oﬂféanrrﬁrrmtﬁéltlﬁ@ form
i m deE aﬂH@rplelrcczarMydherxelaplmwd dedan,3. st@ble in aqueous

Co it di t [ ueaus

oS e IR Tecor i g Ty Srams o8 e bV CPRL Ben. form

t enthaofinger euebaxy| isd zasi dsowamgesahr difl Ond&rdo, 2Whefierably
vei g.l'gwetias%gagn the rﬁf&%n of n{ol}.% C?)[}rg?gkgb?gl §ower than 8

Conposi tions according to clalns COnpri
susPERFL O ngt ageht sicwlatohpust t tHAS é{}’cd?cﬁ—lmlg ’t.@ 2 micron;

cl aignid whehei NctPer Ay Qformsuﬁﬁgﬂg' Neh2&9eMerized with

expr essed |n co centratlon b ht is fromO0.05%

to Fehect to t known bet cry talline form of the prior
art due to the fact that the respective spectra obtained
by the X Ray Diffraction and Surface Infrared
Spectroscopy (IR/S) techniques show, with respect to
those of the beta form of the same peracid, a different
spectral 1imagine at X rays and a typical absorption
shift in the 1697-1707 cm™! zone by IR/S towards higher

frequencies, of the order of 10 cm™

2. Acids according to claim 1, wherein the acid is e—
phthalimido-peroxyhexanoic acid in alpha crystalline
form, characterized by the following chemico-physical pa-
rameters:

- at X rays: peaks at 17.5 and 19.0 and quadruplet at
24.2 - 25.0 [°29],

- at IR/S spectrum: peak with maximum absorption in
the 1707-1712 cm™* zone, for anhydrous crytals, ha-
ving a water absorption at 3450-3500 cm™’ lower than
5%.

3. Imido-alkanpercarboxylic acids of beta crystalline form

obtainable by dispersing in water crystalline particles
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10. Conpositions according to claim9, wherein the

anount of suspending agent is fromO0.05%to 0.1% 11.
W@E0vpo6i4si ons according to clains 5-10 conpri SPEMEP2003/007303
surfac- tants, preferably nonionic or anionic

surfactants. 12. Conpositions according to claim11l
conprising hydrogen peroxide at concentrations by

wei ght fromO_ to 10% based on the total of the _
conpoBid iR AR R eRreEdifprte Hel pepakadi grrist particles of
i m deewed kcﬁﬂ‘gﬂﬁﬁh ﬂNﬁq@%@ﬁ%Wa{@ir@@'%ﬁgél%‘dzg%%olnovienr than 30
conprising the foll ow st eps: per ox

© e TS & R £ T DherP i diae LTtk Ao SiThreferably
aci dgenerabdy atmactenpetat paeticalptirsedwbet Wdeh or equal

5-5 n.1 17 do- al kancar boxylic acid precursor
obtg§%2£f§ﬂﬁ§ﬂ}éac- tion of: a) an anhydri de of

4§ormMnlid -ZBOAGIZ0EMYSO0Z4BRrRETHEP2 0031007 BRS P @ rifoxylic
Y O HHaS ikRg1a6Ld$ oA REi apoye,
wi B A SR RAepd 6L For 88! P P preterably
bei ng* dCabRFE oL pRrlatractam bregeneral 14 orildetergency

H ‘¥ hevsingddie omedniengs of X, preferably C3-C19
5?'k%ﬂ%&ggsf%hgﬁ%ter&omprising the imido-alkanpercarboxylic

acids of claim 3.

Compositions according to claim 5 in aqueous phase.

Compositions according to claims 5-6, wherein the con-

tent of percarboxylic acids ranges from 0.5% to 25% by

weight based on the total of'the composition.

8. Compositions according to claims 5-7 comprising suspen-
ding agents. '

9. Compositions according to claim 8, wherein the amount of
suspending agent, expressed in concentration by weight,
is from 0.05% to 0.6%.

10. Compositions according to claim 9, wherein the amount of
suspending agent is from 0.05% to 0.1%.

11. Compositions according to claims 5-10 comprising surfac-
tants, preferably nonionic or anionic surfactants.

12. Compositions according to claim 11 comprising hydrogen
peroxide at concentrations by weight from 0 to 10% based
on the total.of the composition.

13. Process for the preparation of imido-alkanperoxy-
carboxylic acids of claim 1 comprising the following
steps:

I) peroxidation in the presence of hydrogen peroxide
and of a strong acid generally at a temperature
comprised between 5°-50°C of an imido-
alkancarboxylic acid precursor obtainable by reac-
tion of:

a) an anhydride of formula:
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at tenperatures in the range 100C 250C, under
pressure of an inert gas from1l to 30 bar, for re-
wa@edooor4si mes from 2 to 20 hours; [1) obtai ni nBCDEPR03/007303
nel ted phase of eutectic conposition of the
i m do- al kanper oxycar boxyl irc acids of formula (1) by
heating a suspension in water of said pera- cids until
the conplete nelting of the solid, said eutectic
havi ng a conposition on a nolGr basis of no nore than
two nol es of water/peracid e; Ill) separation of
the nelted organi ¢ phase of tectic conposition from
t he agqueous phase in bal ance/and recovery of the
nel ted organi c phase conta{nin he
i m do- al kanper car boxylic acid; ~29 WO 2004/ 007452
PCT/ EP2003/ 007303 1V) quenchf of the nelted phase and
obt ai ning of the phase herein|called al pha, stable at
the solid sta- te. 14. Proce according to claim13,
wherein in step IV) the queﬁ%h Is carried out by
dripping the el ted egarisponBhage aefi @yt BCbkeng as above,
conp05|t|¢§}A|1I iquid nitrogen. 15. Process according
to claimI3; wherein in step I1V) the quench is
carri ed ) byn dmipmawgd micdamdter, under
stirring, having a tenperatur%)lomer than 15C. 16.
Process according to claim 13, wherein in step IV) the
gquench is carried out by percgl ation of the nelted
phase on a netal surfacegy \ox.cofyt wo netal surfaces,
coupl ed and cool ed at terfperatures |ower than 30C.
17. Process actdredimyg aso atlcaiens 13- 16, wherein in step
) the rgtio by noles between a/ (bl or b2)/c is in
the ran- ge 1/0.8:1.2/0.5:3, preferably said ratio by
mol es a/ (@) aorlasharme deidgsgederdpriosad Usst ween
1/1.01:1.1/0.5:2.5, no- reqypreferably between 1/1.05:
1.1/1-2. 18. Process accorﬂing to clainms 13-17,
wherein in step |I) the anhydride a), or the
corresponding acid is r€99Ned
Y.

——0
Y having the meanings of X, preferably C3-Cig
alkylene;
c) water;
at temperatures 1in the range 100°C-250°C, wunder
pressure of an inert gas from 1 to 30 bar, for re-
action times from 2 to 20 hours;
II) obtaining of a melted phase of eutectic composition
of the imido-alkanperoxycarboxylic acids of formula
(I) by ‘heating a suspension in water of said pera-
cids until the complete melting of the solid, said
eutectic having a composition on a molar basis of no
more than two moles of water/peracid mole;
IIT) separation of the melted organic phase of eutectic
composition from the aqueous phase in balance and
recovery of the melted organic phase containing the

imido-alkanpercarboxylic acid;
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with the lactam b2). 19. Process according to clains

13-18, wherein the conpounds of the class al) are
waelgobad2 fromthe foll owi ng an- hydrides or PCT/EP2003/007303

correspondi ng acids: succinic, glutaric, ma- leic,

trinellitic, phthalic, pyronmellitic and al kyl- or

al kenyl -succi ni c anhydri des, preferably phthalic an-

hydri de of phthalic acid. 20. Process according to

cl aiT®) l3zdidnchherfei the heedlkass ghgse canpowidsaiariemg of the

sel ected gﬂﬁ% the dal lowing A ﬁgag sacrgﬁoeb%ttyafhé solid sta-

onega- anm-noval eri ani ¢, onega-a caproic
onmega- am%¥fd auri ¢ aci d. 21. Process accordi ng to

1£) ai P deds 20acubea ehd Ebecqgrm\oqrsis widrd e 9ﬁa§§e92)zv the
are selecé%edfromthefol owi ng rrolidone,

del tHPIPer Fdorne TS | BHEcdpf opégpal’ﬁ“gar%‘e melted’ organic
orregﬂaalsaajrcmf ast e t Bpstdngrociapira aiet dMduGR niitrogen.

art r 004/ 007A52.

o/ ERgs oo slh T Eh B sl R T Th R arkee TV) the
13 HuemreiSnCﬁﬁrs?épOILl): the deigreind ute r:slanlaher, under
r angs: 130G 806G ANl the ey BSSUIR Ilrwene HI"%QQQB‘]“CS

bar. 23. Process accor di ng_to clains - wher ei n
1% he BHAGRRS a‘PR‘é%‘é%%%r 58x§|lr365‘0|1c?3 dffée%eéllféc%lédsi%nﬂv the

pht haldmardors perdciedd owcin; p%rrﬂulfhadlldﬁ &f the melted phase
per ox hexan% ac:ld 3- phthali rg eI pyop pi oni ¢ acid,

4- phtthatt | AE&Epet HutdiSc °hcPd, surtaces, coupled

2- phertal dan Ioea ohtpexegmetmmxrmlldqwez pitaral3omicdo-

'fj' P&, Céd{] gcéghgln% [Elgt hcaﬂ.é rﬂsdo Eeigm Xlrhle%e%(r:il dlI'l 2step I)
t hali 0- per pr opi oni ¢

3 pﬁﬂmmﬁaﬁkﬁ)bﬁ;mﬂhﬂﬁ meéwe§@|@/(bl or b2)/c is in the ran- -

naphjcal jgriglor Pﬁ/@oﬁtj C AG i rA1Rhthald P49, by moles a/(bl
nonop ersugfl nic acid. 2 Process according tocla

13- FF Rt N9 SG¥PI19ed Sefuean antls Mrié éc{d)eé’ |2n , MO-
t he mOyeeis phase beXved?r Avas &:0 1akt/ai-2 .t he

m | kanper.c I|ca ds ac:.,cording to.claim3
1g§ dé)rocetﬁws g%r%ﬁ‘?d %artl Cles % the E”}aI H%Srfeépmln step I)
obt&hﬂxﬁ@ﬁxﬁ#x@mgato the threocessredpatdims acid is reacted

with the lactam b2). ,

19. Process according to claims 13-18, wherein the compounds
of the class al) are selected from the following an-
hydrides or corresponding acids: succinic, glutaric, ma-
leic, trimellitic, phthalic, pyromellitic and alkyl- or
alkenyl-succinic anhydrides, preferably phthalic an-
hydride of phthalic acid.

20. Process according to claims 13-19, wherein the class bl)
compounds are selected from the following: omega-
aminobutyric, omega-aminovalerianic, omega-aminocaproic
and omega-aminolauric acid.

21. Process according to claims 13-20, wherein the compounds
of the class b2) are selected from the following: gamma-
pyrrolidone, delta-piperidone, epsilon-caprolactam, and
omega-laurolactam, epsilon-caprolactam (CPL) is particu-

larly preferred.
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13-24 are suspended in a stirred aqueous phase and
mai n- tained at a tenperature fromOC to 75C,
we@e@ieorbty from 20C to 70C, nore preferaly frPONEERDE3/007303
to 60C for a tine ranging from1 mnute to 90
m nutes, preferably from 10 mnutes to 60 m nutes,
nore peferably from20 mnutes to 45 mnutes. 26. Use
of the imdo-al kanper carboxylic acids of clains 1-2
22t.0 @htoa:i%st heccordespondi g aagisdsl 32 bet ahkorimofin step 1I)

cl a|
aci (}s of

ﬁéeré@% gf Qbelhn]@ﬁeahﬁﬁﬂgﬁrgﬁbng¥bbec and the

and of claim | each

i N orsisEest iion gpliagge ¢i-§n®ar28. Use of the
23.m @Q‘o@e‘é%np%@@f@%%' k6 acifdsmPfiglapm Frandindfthe imido-
eac

clalrrs412|n
tio

24.

25.

26.

27.

28.

in d|S|nf ction applica-
kanpprcar oxyllcac1ds are %ected .prn phthalimido-

peracetic acid, g-phthalimido peroxyhexanoic acid, 3-
phthalimido-perpropionic acid, 4-phthalimido-perbutyric
acid, 2-phthalimido-diperglutaric acid, 2-phthalimido-
dipersuccinic acid, 3-phthalimido-perbutyric acid, 2-
phthalimido-perpropionic acid, 3-phthalimido-diperadipic
acid, naphthalimido-peracetic acid, 2-phthalimido-
monopersuccinic acid.

Process according to claims 13-23, wherein in step II)
sequestrants are added in the aqueous phase.

Process to obtain the imido-alkanpercarboxylic acids ac-
cording to claim 3, wherein the peracid particles in the
alpha form obtained according to the process of claims
13-24 are suspended in a stirred aqueous phase and main-
tained at a temperature from 0°C to 75°C, preferably
from 20°C to 70°C, more preferaly from 40°C to 60°C for a
time ranging from 1 minute to 90 minutes, preferably from
10 minutes to 60 minutes, more peferably from 20 minutes
to 45 minutes.

Use of the imido-alkanpercarboxylic acids of claims 1-2
to obtain the corresponding acids in beta form of claim
3.

Use of the imido-alkanpercarboxylic acids of claims 1-2
and of claim 4 in the bleach or in disinfection applica-
tions.

Use of the imido-alkanpercarboxylic acids of claim 3 and
of claims 4-12 in bleach or in disinfection applica-

tions.
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