EP 0 437 354 Bl Description This invention concerns the manufacture of
3-isothiazolones and in particular it is concerned wwith a process for
preparing 3-isothiazol ones- cor;gpaba'hﬂgsd Bitle or no salt ("salt-free"), and
also Little or no water 5 ("water-free"). 3-1sothiazolones of the.fornul a:
(err) 10 (err) wherein Y is an alkyl or substituted alkyl of 1 to 10 carbon
at ons Desgrlptiers ubst i t ut ed or hal ogen substituted al kenyl or al kynyl of 2 to
10 carbon atons; an aral kyl or :hal ogen-, |ower alkyl-, or |ower
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m cr obi c?i"ﬁ?é@azgt'ﬂ?fsapﬂeﬁ’ﬁﬁ‘l'%yed in many industrial and househol d systens.
Since the 3-1sothiazolones in aqueous solutions are generally unstable,
stabl lizing divalent netal sal as descrgbed in U S -A-3,870, 795 and
4,Q87,878 are wusually Incorpor d. In g&rtain applications, €.g.,
preservation of | atex enul sion, ;D-ES-L— tal stabilization salts cause 26
probl ens whi ch can reduce the pedfornan¥e or val ue of such systens. Another
probl em w th such net al stagkﬂ |on sap-¥ Is that t hey cause corrosion in
ceftain systens. For exanpl chl salts have a corrosive effect on
many netals and are to be avoi ded re possi ble. In water treatnent
systens where | ow cation and anion levels are inportant, it is desirable to
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neut r isbthiazologe a@dnz-motfmld-iwmzol@rmr is) described in U.S.-A-3,849,430 and EP-A-95807. The
a5 isothiazolone« HCI is generated in the chlorination/cyclization step of this process during which either a di-
(or trijthiodiamide or a mercaptoamide is cyclized:
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50 *HCI  + otherisothiazoiones

+  other amide impurities
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The chiorination slurry is then filtered, and the isothiazolonesHCI cake is washed and reslurried or
dissolved in the same or different solvent. In aqueous systems, a neutralizing agent such as magnesium
oxide or calcium oxide is then added to yield the free base isothiazolone and a chloride salt:
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10 + chloride salt
(err) 15 - Certain organic ani nés have been suggested as neutralizing
agent s i * non- aqueous organl c n@#@ﬁmé&ﬁ A-4,824,957. Such organl C

am nes pr oduce organi c am ne hydr ohal i de salts as byproduct neutralization
salts. The anount of organic am ne required to neutralize the isothiazol one
hydrohalide salt is difficuyt to determ ne and thus the neutralization
endpoi nt cannot be control ljed pnﬁﬁngmhmP ,“excess organi ¢ am ne renai ns
i n-the organic: sol vent sol ution 40§ ree :base isothiazol one after
mewer al i zat i on: and cont amni rjat es 20 the final product solution, and
furtermore may al so chemidally react with the free base isothiazol one to
produce additional byproducts. .In addition, these residual anines may al so
act as a source of niXgosam ne cgdtaninants, if such free base

i sot hi azol one were to b Ated to aqueous .solutions stabilized with
nitragte salts. The free ot hi azol one andﬁﬁri e aﬁ?ochlorlde sal t
(am ne-HCl) which are f the 25 ‘heut €819 reaction are
separated by filter solid salt fromthe solution of free base
-1 sot hi azol one. Ho er, e* HCl salts are sparingly to appreciably
sol'ubl e in nost solvents, and consequently the final isothiazol one product
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10 and in high yield, which.are sybstantially Salt free and substantially water(f®6 ) Wherein Z is
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separating the resultant (NHM)m Z fromthe resultant free base

i sot b azolone. Y is preferably hyl , et hyIO propyl, isopropyl, butyl,
hexyl, octyl, hydroxynmnethyl, chior nethyl /thloropropyl benzyl ,

4- met hoxybenzyl, 4-chi orobenzyl, 3¢ 2- (4-chlor ophenyl ) et hyl ,
4-phenyl butyl, and nost preferabl y Cl C8\al kyl , particularly nethyl or

cgctyl. ' -
regcty | /c N-Y
X
wherein
45 Y is alkyl of 1 to 10 carbon atoms, optionally substituted, preferably with halogen or lower alkoxy;

unsubstituted or halogen-substituted alkenyl or alkynyl of 2 to 10 carbon atoms; or aralkyl or halogen-, lowsr
alkyl-, or lower alkoxy-substituted aralky! of up to 10 carbon atoms
X Is hydrogen or a (G1 ~Cz)alkyl; and; .
X! is hydrogen, chiorine, or 3 (C1-Cz)alkyl; comprising
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X is preferably H and X1 preferably Hor . 25 Zls preferably
~chlorine.or brom ne, and, nopst preferabl y chlorine. The expressions "| ower"
al kyl', lower al koxy, nmean thatgg §agphédg or al koxy portion thereof has 1 to
2 car bon atons. The process of the I nvention conprises contacting the
i sot hi azol one salt or a sol ution/suspension thereof in organic solvent with
anhydr ogsreaciimganhyirous ameaniawitrUentisothiskdloneiseindf theJormelat r al i ze t he Hm Z present
to 30 formfree base isothiazolone and an I nsoluble (NHAm Z salt, and then
separating the (NH4nZ It fromthe mxtyre. The organic solvents are
sehected such ithat the free base isothiazgl one |s essentially soluble and
thee (NH4)nZ salt is e entl,gl |y insoluDl eltherein. By the term"essentially
solubl e" we mean that fthe ™ bas i g#thi fzolone is sufficiently soluble In
the solvents used sucH that > @%9oC the Jree base isothiazol one avail abl e
| s recovered after se aratior}/qf the\ NH4JnZ salt. By the term"essentially
i nsol ubl e” we ‘nean thgt 35 @he (NHA)jBspl t pyszsufficiently insoluble in
t hd’ sol vent or sol vent] mi xjAr &used suc hat .5% (NH4n¥Z salt is found in
the isolated free basd x50t hi g%s e, andjpreferably <0.1% Preferably the
solvent selected is al{so enpl oyed as the polvent in the precedi ng hal ogena-
tion/cylizatlon step ¢f making the isothipapl one salty Suitable solvents for
thggneutralization include al cohols, glyCols, glycol ethers, aromatic
hydr ocar bons, chlorinated aromati ¢ hydrocarbons, aliphatic hy- 40
dr ocar b@esein chl ori nated al i phati c hydrocarbons, and acetate esters. Acetate
‘est ers ar g ipéhivking, bethinepalfdte aribaroduonebhyl and butyl ace.t ate. Preferred
or gani ¢ sotliv¢mhen Z Brehidinestabrine gr uwrosufspered mgs € wbersZiis tsutfatecargle] ect ed from
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aromat i & g ane chI or o- substituted(Cl -C3)al kane, and
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56 to use an ammonia gas sensing probe or moist litmus paper to precisely control the amount of ammonia
introduced for meyiralization so that litlle or no excess accumulates in the free base isothiazolone solution
onge all of the My,Z has been neutralized.



| sot hi azol one sol utions; these (NH4)n¥Z salt concentrations can be reduced
to acceptable, levels upon 10 fornulation of the final free base

i sot hi azol one in sel ected sol vegps 437.384 81di propyl ene gl ycol, followed by
filtration. Qther strong acid salts such as the (isothiazol one)2 (H2SO4) or
(i sot hi azol one)-. HFSO3 salts may be neutralized with anhydrous amonia to
produce t $avefits enbich amey hesisbh irathe lisothiazaiand. Hw Sliiedijzagiona stem bitunet B the giraseding
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EP O 437 354 Bl acetate. Step 3: Solvent Strip The filtrate and the ethyl
acet ate washi ngs were conbi ned and stripped under reduced pressure (40 C 20
nMmHg to 50 C/2 nm Hg) to vyiel gpbifaz3s9p9f hi gh purity, free base
| sot hi azol one product: 6 76.4% 5-chl oro- 2- net hyl - 3-i sot hi azol onet 23. 4%
2-met hyl - 3-1 sot hi azol one (ratio of 3.3:1), 99.8% purity (<0.1% NH4Q ).
Overal | agptatd- d was 84.2 nol e % based on starting MVWA. Step 4. Fornul ation
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Fol fsowxarple e procedure of Step 2 of Exanple 1, the Isothiazol one-HCl salt
was neutralized with ammonia and the resultant free base isothiazol one was
obt ai rPea]hamﬂDnQ:BS FEMiturel df §-Chibroe2Meatiryb3-Bothiedolonié/2-Blethyl-3-Isothiazolone
1 sot hi azol'one/ 2- et hyl-3-1sot hi azol one ratio of 3:97. <0.1% NH4C ) and an
over al | Inwl manngr sinitdr tof S5 1 49/Fxamble Eix anrjsbibiaBlope {64 salit wag reblginedddavigg pliity of e of
5.0l (9?6%2"%ﬁwpmg-m%'tﬂ‘hIS%ﬁO@Fﬂé?'QBf!wﬁwtm@lqnsdﬁﬂh o628 one Step 1:
Chl or i nafdfigyingothe Navpedusy) of Step 2 efoPxamiip g thenisothipzgloaat it sali was; raytrafizegr with, 5
1, an 3MgW6eiAieag degtesnitapt reg hage isofffprolone was gpfpingdnla PE122, PYilty B-ahlgrocym %t'}t‘ Pt y (91%
5-chl wW'?'WFWN?'P%FﬁP%&'B%% PHFD 1% NReLA g1 38 oxergt Mo YisIdA 884
ratlo) segi on HPLC and HCI anal yses.: Step 2: Neutralization of the
i soPhia one HCI Salt This step was repeated as in Step 2 of Exanple 1 to
-give 31,4 2 O ' ; (:99, s3- 1% NHd ) in a

[ =g : o - BTTS 5 BY6Z=T yl - 3-1 sot hi azol one
(11.4: 1} Tl'@,,dﬂ}{ﬁB%ﬂMM'ﬁ@thl azol one i eI d based on starting MVWPA was 82
‘nolg % E?F%mn@ the Hidcedlie QP Bl SNEx@rhple 1, an isothiazolone+ HCI salt sample was obtained
5- Chl OF Ravitig N b81% - phrity @190 | Sk ALty D RolNSLoiche % 02-Mb A ALisoizAbR6t o 511 t h
Tol ueneratig) e fon BPE@ank HO! .Exya&a)l e 1 was repeated except the ethyl acetate
sol vent swpg: Neafdligationlofne ilothieblaact Skiie i sot hi azol one HCl obt ai ned had a
purity of ToislsepSidio roseateti|as i Stdp r2edt Erhmide it 3@ bive ag0g ohthb fide vedehiydthidelone
| sohi a@8b%ne0.1%tNHChin Srafio df) 92%1 5-chioro-2@thyl-dsathiarolbiedd% pimetheldsathiaxblodst ep 2
- of Exanflté:11 The éverall isothibdoloneyield baskiCbn starting MIMRA wasiB2madie 6ed Wi th ammonia to
produce the free base i sot hi azolone in 88%purity (<0.1% NH4Cl) and

5- chl &R 4ret hyl - 3- i sot hi azol one/ 2- met hyl - 3-i sot hi azol one ratio of 4.4:1.
Bx.arrple 5 60 Praratlon of . )
5- CRI Srepargtionef Uhlorg-2rMetiyl:g-isotiieag Ry ggothig 5

Enpl oyi ngle Blrltoy '?h e A1, %t - |§ o evp : e et hyl
acet at gy pOl) "\-an ?:mfeﬁ % ?ﬁt@d@ c:% %r X -né'th'ﬁa 0| ’é‘;?f&o er/‘gz e s, |
obt ai rggFl, B 9 | azol one

2-ngt hylg ovtir%oih 'ﬁ?@c@ tPJ‘%f Step 2 of Example 1, the isothiazolone« HG! salt was neutralized with

ammonia 0 produce the free base isothiazolone in 88% purity (<0 1% NHi.Cl) and 5-chloro-2-methyl-3-
|sothiazolone/2-methyl-3-|sothiazolone ratio of 4.4:1.

Example 5  © ;
50 : ;

Preparatton ofé Chloro-Z-Meth l-3-lsoth|azo|onelz-Meth +-3-Isothiazolone Mixtures Employing But I.Acetate

Step 1 of Example 1 was repeated, except the ethyl acetate solvent was replaced with BuOAc. The

63 isothiazolones HCI obtained had a purity of 99% (5-chloro-2-methyl-3-isothiazolone/ 2-methyl-3-isothiazolone
ratio of 3.9:1). -

Following the procedure of Step 2 of Example 1, the isothiazolone« HC! salt was neutralized with

ammonia to produce the free base isothiazolone in > 99% purity and a 5-chloro-2-methyl-3-isothiazolone/2-



ratio of 3.9:1). Follow ng the procedure of Step 2 of Exanple-1, the

| sot hi azol one-HClI salt was neutralized with anmonia to produce the free
base isothiazol one in > 99% pur gpY¥ &7%58 B1

5-chl oro- 2- met hyl - 3-i sot hi azol one/ 2- 6 EP 0437 354 Bl

met hyl - 3-i sot hi azol one ratio of 4.7:1 (<0.5% NH4Cl). Exanple 6 5

Pr epar awsthyh3-tséthiazolbnd ralid oft4iTrig(<@$% NH.Cl). '

5- Chl or 0- 2- Met hyl - 3-1 sot hi azol ori e/ 2- Met hyl - 3-1 sot hl azol one Thi s exanpl e

|l l.ust rexerede 8he process of the invention using ethyl acetate as the sol vent
i whi ch onI y the chlori natlon/,d clization step was carried out, and in

whi ch t5ePa5gkgnyr 3 1 »;A.. B A Haso-griviethyl-S-isoragelene@-Matyh3risethiagolone o 1 ed gut in a

m xture of a and et acet at e _as cosol vents to

h The
i sot hi aﬁlog\% lIu ﬁfhﬁ é’[?y ?,Fg &f tge mn l? he ﬁ)évent in whlch only the

5-chi or i ;na;'g;;m vk % i a t"é%‘f’hf&%ﬁ"t?rféhyﬂ‘a"t’? R 4: 1.
St HCl
Wet(:a p'(@’algf'e S -ts aidhe: Ho: §Jt 'S' [ r %e 'my& fal&oézé e%h‘{"é%tgﬁg%@la 'nS of
di propy ,Lat,(, t({§e Is gzo,g};d r_,&pé;“sl ur ry was then neutralized by

passi ng am@.@l.emeaao Qge g), was Teshin¥kiGn Wtld & of G aSUIID BlPesPS of

det ect ed gipidpjiéR dweactoﬁ@aﬁe 41.53 ifiryOfas MEBTNBMAIE b phsBRig ki@6nid s through the

neut isal | Fdkurd Ol rb6 AmirdAIE Wad Heteftbd! in” Yhe Gload EiGe RS @ df SERiNbNR 24rd PeRyuirbA Cor

anmoni Unmaltbizitiotle ThESsdita Blufry lof \eadscishiaraBiReshd taaioniug [thigridsi viad tHeh @iidlecet hy |

acet at e. afst vegshed: thdumighte with fisish byl Bbeeatd.i | trat e and the et hyl acetate washings

‘wer e conBiep@uBavect Strip t hi s was added 12.1 g triethyl 20 ort hof ormat e

st abi | i zer .ThEtfilyple and dheagthyl weataty ireshings worp perbinsdf anfl o fhist Wessaddedc12.t @ tristhy50 *

@200t 0 Srtheferpeie stepiliger Ethyl Ipet@e yapthomsties b fer thisyhixtunarab S&°GHROAP AimmyHE & 4%

5- chl or ogi7e M3 ef.aDRCiguir mikuse epntaining 26,4% 5-chirorgymethy3-isathiezelons. Gi6mEmethvi-L

ratio), ipotisgoigas 4 ’a‘B’t) 5% Nia&} myl at i on of

5- chl oros‘ZPﬁe'f latign ?fs5cﬂ" f ?7 ?'?ﬂé)szmﬁﬁ’f "‘S‘“Y'é”dm'a&?'med BPG, DPG The above
.mi (S

i e, |
20:{ :Jﬁtglalon?gh a"f"b?fnggé:g %-F}ro— lSfﬂhuaz one, gylgs |soth|azolone%rlf g? lt? @P’@d f{ﬂg give

- 5-chl or&-’ﬁﬁ t.hyl - 3-i sot hi azol @ne/ 2-net hyl - 3-i sot hi azol one | n DPG Exanpl e
7 Prepara ion ;of 2-Cctyl-3-1sotthi azol one 30' This exanple illustrates the

g,aﬁdge,fb_@g@pg_,wmagd,gﬁdwg butyl acetate as the solvent in which both
and neutralization 'are carried out, and

anhydr OUSTWHmﬂbtambbsreﬂs A8 plob&s BANG invbntichiuBiy B Béetate s sbiverit mﬁdhrbeihltﬁm of

N- Cct y IehiGrindiisn@adikaAin 81l rdDidTiatiéh :dré darAYd cBb and anhydrdis mimiohi@ usdds it iROtrdiiaig | €
with aspeitt omtake-of f was equi‘pped with an overhead agitator, a thernmm
eter, a 6lebadrChineinatioh eftN-Octyl-3:Mereptopropiorami@8 {OMrRA) ut i on of OVPA I n butyl

acet st e, arfdi-Bleciecketed kallle withrenietivre deke-off aequippedcwithcan olsdyhead agitator, v thererht | e
was char gleul aishierine inlat.cn dnted for 7@8% Iselutivn of OMPA ln buty| aceisterand @ consiprsermniagiid to

chl or i ne2&nustic pasubborg T thig\eitle sk ¢hdrgad kytybacelatel To thia dgel Opévtvlddetwh iwets co-fed

mai nt ai nFHYING KB tiA 28% OMPAY seletiop overt '@ kayhperise white anaingsiningt goed réismeichat i on
slarry ofemper t’:'\‘ﬁ%%?’ TE%EW“&‘%QP'%@“"HWV Redsoom Ptsett"etf'% ﬂ%tﬂ%ﬁ"efeﬂm Iso't‘tﬁhe

2- oc‘i"yl les°8‘ty' % sothi ?l o: Cl rou

B R R .

2-octyl - ' ooﬂf;
HCl was gas chroma og
feb

2-ockyl - %l&%&&&de%fs% c ti trat i on for HC , which were
85. 3% and Irhe i&tyr @@&ﬁ%ioxehm sditl Wl Gbdilkick @ nb4hl Byl Scdbftd Ws% sdiidis} Qhdi bribgol one-
HCl  puri tiyusd smrfifhiaGiesed gradually through the slurry (maintained at 10-22 * C) until free ammonia could be
detected in the head space of the container by either wet litmus indicator paper or by an ammonia gas
sensing probe. The resultant slurry of free base 2-octyl-3-isothiazolone and ammonium chioride was then
60 filtered on' a vacuum Buchner funnel and the filter cake thoroughly washed with fresh butyl acetate.
Step 3: Solvent Strip
The filtrate and the butyl acetate washings were -combined and stripped under reduced pressure to
yisid hlgh purity (>99%) free base 2-octyl-3-isothiazolone product, <0.5% NH.Cl.
Step 4: Formulatuon of 2—0ctyl-3-1$oth|azolone in Propylene Glycol
55 2-0ctyl-3-|soth|azolone (266 g) was dissolved in 1,2-propylene. glycol (312 g) to give a 46% active
mgredient solution. This formulation may be added to a commercial acrylic latex paint formulation, such
that the paint will exhibit good storage stability in the can against bactericidal attack and will exhibit
excellent resistance to mildew upon application to exterior surfaces.
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45 Step 2: Neutralization of the 2-Cctyl-3-1sothiazol one- ‘HCl Salt The
2-octyl -3-isothiazolone-HCl salt was reslurried In fresh butyl acetate (25%
solids) «and anhy- drous anmmonigp gaaysed pdr adual |y through the slurry

(rmai ntained at 10-22 C) until free amonia could be detected in the head
space of the container by either wet litnus indicator paper or by an
amorgxange8 sensing probe. The resultant slurry of free base

2- octyl 3-isothi azoI one and anmoni um chl ori de was then 50 filtered on a
vacu tig Nelytnaligation, of [isothiazole el Spif Mpdure with ldmmopidr oughl y washed with fresh

but y acetate Step 3: Sol vent; Strl The filtrate and the butyl acetate:
wa§h| ng?‘W@ le slatsribredhe;precess 1”l ‘19}9@{!1'9 @rfeieyre ob e Meafsqihiazsionpe dn diieront &tiee hi gh
pumt'?a" w%‘u?se@"b'awﬂz”%@m'ms @HY’FH'%ZOI one roduct <0 5% NHAC] . Step

: ¥ acheaivwe@w-l@mh ugin T
- : 312
{”?, i %?ft e ﬁ53ét?f:§s '95'”*@':,9 %tﬁ{ T i
i r n e parnt w
eXh' ol ' - b;Eddt dérrbaiﬁﬁt & /fbgﬁtn 3 0l 855 G Hal ridldagie K and

Wil | c% Lsssmﬁ L bro-b Srainy 16k Farbibne b SEVUAPSHY & BRU GARMOD ztnetﬁwaerl or
sur f amz Idne (1.1 0 437 354 Bl Exanple 8 Parti al Neutrallzatlon of

- st hi a7yl DoV wekiedke SENIY, M.%enmcmawmaeavas resturried Il 295 §%@yiicaatd@sLCT | bes
the praeaRGERIDE RRbioR] MGdsortsd X815 NHf befdre NHYWWas F6tbdediaCthe Re@ spacedThé er ent
rat i aesultdn8iglurtyheas findréccandrwast@t ion b Radutre Budchinéri farnell Bretfiwia®no stipging inlGhcunmat ure. A

" 95 g 80 @RUMS Bf) riovidhd 83.9 9 2F abbé hise Priitge tdntaining| Seahieto-2-i@MthydrAribothiazolone and _

2- met2ypéthyB3sghkvione Bl a9gS rdGl (in 75.4:24.6 ratio) in 400 g ethyl acetate

Vs partlal I y neutral ized at 10 C, using 95% of theoretical ammonia (6.2 Q)

needcOMRARY TWVEEXAMPLESa| | ze 5-chl or o- 2- net hyl - 3-i sot hi azol one' HClI. The

resul tant sI urr ., containing amoni um 10 chloride and the

i sot MY 0 salts m xture as solids and free base [ sothi azol one | n

\emol Et L!z% gt;ﬁid on vacgulr(n B chnerh: ngggny g yﬁ ?@’ ﬁa(
UhidRRe e

o one (1 1% 15 The above wet cake of

F@CIéxhrﬁ $5®?n%|9ﬂ@) HCI salts mxture was reslurried in 275 g ethyl acetate
was neutral I zed conpletely; It adsorbed 2.8 g NH3 before NH3 was

det eqirgpdralich t&aeahaad MRIRG € of TEIENIsr6:2-Molhgirthisdiliazbi66/2-Matly1-b-isbihsoksle aDsingvas hed
on a ThelhyemihegeANer 1runnef .- The TiTtrate on stripping 1n vacuumat 50 *

C/ 20 mm Hg) provided 23.9 g of a free base m xture containing

5- &shl or A -sémpieetfiisothiaZelond G ivaz k(382 ghabtaihed tlidwing-ts premtiire alz$éponef Exampe 25: 75
rati 8 wis(esROida RIS EofEikMRIeEs aRkAd/RIoEFEAwasrpddadDdrariyise to a Rired slues ofdheand 10

i | | udeothigzelonemCluet cakp whild ppintaining the demrscatis oti&12” Gtﬁté‘tﬁwmwmwmand

pyr i dhmes%tﬂ'mymaya&%ewqdév ey 23 fernddhenijtered onsy Byghner fumﬂ iThe/sofig SEABfbr when

\L es é’"’é d"’tbtr?P‘r’té§f \R@V'ea"a‘é@d““’ filteatn %’F’ shings yare,pombified angyha solvanbveg 5| ¢

c hi or% 'B%Zy'% f‘g}’"? %&%tﬁgmgﬁ’ gf %ﬁ*%ﬂ?ﬁ%ﬁ:}ng? .Zé:? &nglzﬁggp S? |mon

f
g Cﬁl%é%p'%mw{q%ra&e)l sot hi azol one/ 2- Met hyI 3-1sot hi azol one Using (err) 35
A Zarg epﬁraﬁgn 5 %%—ChHﬂZ-M@IFy!—g %ﬁllaﬁ%ﬁe/g My%&cﬁﬂ.&‘éﬂnJ & Agﬁ%nage the

pI‘OC)- 19 ) i "EXaTpPr e

A sample of. isothiazolonesHCl wet cake (74.4 g) obtained according to Step 1 of Example 6 was
reslurried in 410 g of ‘sthyl acetate and 29.3 g of PYR was added dropwise to a stirred slurry of the

50 isothiazolone+ HCI wet cake while mamtammg the temperature at 10°GC. At the end of the neutralization, the
resuliant slunry was allowed to warm-10 25°C and was divided into two equal portions. One portion of the
resultant slurry (246 g) was then filtered on a Buchner funnel. The solid PYR-HCI was washed with 250 g of
ethyl acetate. The filtrate and washings were combined and the solvent was stripped off at 50°C at 20 to 5

mm Hg to givefzs 2 g of free base isothiazelone, containing 77.6% S5-chloro-2-methyi-3-igsothiazolone/19.4%

56 2-methy|-3-|sothiazolon612 5% PYReHCI. The second portion of the resultant siurry (244 g) was then treated
with an additional 4.4 g of PYR and then filtered on a Buchner funnel. The solid PYR«HC! was washed with

250 g of ethyl acetate. The filtrate and washings were combined and the solvent was stripped off at 50° C at

20 to 5 mm Hg to give 25.0 g of free base isothiazolone, containing 74.3% 5-chloro-2-methyl-3-
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6 was reslurried In 383.5 g of ethyl acetate and 43 g of TEA was added
dropwise to a stirred slurry of the isothiazolone' HClI wet cake while

mai ntai ni hg the tenperature at Gplg4aisssAs1 t he end of the neutralization
the resultant slurry was allowed to warmto 23* C and then filtered on a
Buchner funnel. The solid TEA- HCI was washed with 300 g of ethyl acetate.
The fi | sotsiézlonsi).0M02-nsthgS-isctitegoloesisbRM-HO t he sol vent was 40 stripped
off at 50* C. at 20 to 5 nmHg to give 57.0 g of free base |sothiazol one,
cont-ai nCAMS78. 3% 5-chl oro- 2-net hyl - 3-i sot hl azol one/ 1 9. 8%
ZfﬁéthyI-S-isothiazolone/Z.O%)TEA- HCl . Exanpl e 10 (Conparative) 45

Pr epdr ali (ﬁrpr@ﬂajssafomgrg_pam% Yieethigzplone of the formula i _
5-Ch|oro-2-thhyI-3-IsothiaZoIo%e/Z-thhyl-3-Isothiazo|one usi ng Pyridine A
sanpl e of isothiazolone' HC wet cake (74.4 g)~pbtained according to Step 1
of Exanple 6 was reslurried in 410 of ethyL/ cetate and 29.3 g of PYR was
adde%}dropmﬁseéto'a stirred slurry of "ghe-S@“ I sothi azolone ' 1Cl wet cake
whi | € mai ntai ning the tenperatuye atlég -C. At the end of the
neutralization; the resultant slurry fas allokyed to warmto 25e C and was
divided into two equal portions. E?és ortion BYthe resul tant slurry (246
g) was then filtered on a BUChﬁgf unne e solid PYRR HCl was washed

W th,250 g of ethyl acetate. The filtrat& and washi ngs were conbi ned and
the solvent was stripped off at 50 * Cat 20 to.5 nmHg to give 26.2 g of
free base vheeinhl azol one, containing 77.6%

5- chl or 0- 2- metstafiyt @-1i ts 30 barsupaloors copliGhatlOsubdituted; proforalhly wih hiafpgerndrd@otlalen?. 5%
PYR HC. Thebsitdeim hplogenisaystitoted alkenylr e slsinyheft2 te 1@ carjon(aioing; ¢r)aralieykorthialegen-,
treared wil€hCakybdu (G iGrrikbxysulstityted faralRyiRf umid 10 hasbenfaldmser ed on a Buchner
funnel . The XisihyerogegRr a fgTi-Caalkylimidhed with 250 g of ethyl acetate. The
filtrate andViRBYHa9egs chierine & 8kBrGreelvdisemerisi9sol vent was stripped of f at 50
* C at 20 t & ®achig pEydrgusmmeonie svithyan isohiazplopa-salt ot the foayfani 3701 one, cont ai ni ng
74.3% 5-chloro-2-nethyl-3- 8 @ EP 0 437 354: Bl isothiazol one/ 20. 0%
2-nef%y|-3-isothiazoIone/4.496PYR—HCI. Cl ai nms 1. A process for preparing
*a 3-isothiazol bne of the forjmula (err) 10 15 whgrein. Y is alkyl of 1 to 10
carbon atons, bptionally sutstiiuxed, prefer@ly wth hal ogen or (Cl

- C2) al koxy; unsubstituted or ha]odéﬂ-subst' uted al kenyl or alkynyl of 2 to
10 cggbon atoms; or aral kyl Jor halagﬁn-, §QQ Cl -C)alkyl-, or (C1

- C2) al koxy-substituted aral Kyl of to 10 arb¢n atoms; X |Is hydrogen or a
(C1 -C2) alkyl; and XI is hydrogerC chlorinl.yol asfigZ - C2) alkyl:
conprising (a)ireacting anh)droyg’aﬁNQgig/mjth n i sothi azol one salt of the
formula 25 .0 ferr) 30 X' (err)
(errps 35 wherein 40 Z |ls chlorine, bjom ne, sulfate or

fluorosul fonate, preferabl'ylchlorine or bromingi™nis 1 when Z is chlorine,
brom ne or fluorosulfonate, and mis 2 when Z is sulfate, which
i.sot hi azol one i s dissolved or suspended in organic solvent, said sol vent

be¥ng sel ec*®¥e®ych that the : y
40 Z is chiorine, bromine, sulfate or fiuorosulfonate, preferably chiorine or bromine;

m is 1 when Z is chlorine, bromine or. fluorosulfonate, and m is 2 when Z is sulfate, which
isothiazolone is dissolved or suspended in organic solvent, said solvent being selected such that the
(NH.)mZ is essentially insoluble therein and the free base isothiazolone essentially soluble therein;
and :
45 (b) separating the resultant (NHs ),Z from the resuitant free base isothiazolone.

2. Process according to Claim 1 wherein said solvent is an alcohol, glycol, glycol ether, acetate ester,
aliphatic: hydrocarbon, chlorinated aliphatic hydrocarbon, aromatic hydrocarbon, or a chlorinated ar-
omatic hydrocarbon solvent, preferably a (C1-Cs)alkyl alcohol, (C2-Cs)alkylene glycol, (C3-Cio)alkylens .
50 glycol e@h'ar-, (Cs Yaromatic hydrocarbon, (C-Cz)alkyl-substituted aromatic hydrocarbon, chioro-substi-
tuted (C¢)aromatic hydrocarbon, chidrosubstituted (C1 -Cz)alkyl-substituted aromatic hydrocarbon, (Cs-
Ca)alkane, chioro-substituted(C1-Cs)alkane, and (C1 -Cs)alkyl ester of acetic acid, and more preferably
ethylene -glycol, propylene glycol, 1,3-butanediol, dipropylens glycol, ethylene glycol butyl ether,
toluene, : monochlorobenzene, heptane, dichloromethans, 1,2-dichloroethianse, ethyl acetate, or butyl
66 acetate. ; - '

3. Pro_ce_ss;' according to claim 1 or 2 wherein the head space above the solution or suspension of
isothiazolone salt is monitored during the reaction so as to determine when a sufficient amount of
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(NHA)nZ is essentially insoluble therein and the free base isothiazol one
essentially soluble therein; and 45 (b) separating the resultant
(NH4)nZz fromthe. resultant free base isothiazolone. 2. Process according

to Claim1l wherein. said sol vegep ¢i437as4 81cohol , gl y,ccm' I

acetate ester, aliphatic hydrocarbon, chlorinated ali lllﬂl"ﬂﬂmum{rmmon
aromati c hydrocarbon, or a chlorinated ar- onmatic hydr'ocarbbn %olsvert,
pr ef eisaibiezplone/’@Ea% 2mwihyl-kispthiagolopibt® PYBH@G) al kyl ene” gl ycol , (C3-C1

0) al kyl ene 50 gl ycol ether, (C6 )aromatic hydrocarbon, (Cl

£C2) aPk%'ﬂ'@ substituted aromatic hydrocarbon, chloro-substi- tuted

(C6) arorpati c drocarbqn, . .chloro tituted (ClL -C2)al kyl -substituted
ar ohat't c'&1 RYES L PHBBH ™ f%égpth pLing form

b
_ Eé‘}:%"ﬁkaﬁe, C‘HT or0-substituted(Cl -C3)al kane, and
(Cl -C4)al kyl' ester of acetic.acid, and nore preferably ethyl ene glycol,
propyl ene glycol, .1, 3-butanediol ,, dipropyleng glycol, ethylene glycol
butyl ether, toluene, nonochlerobéngene, heprane, dichloronet hane,
1, Zpdi chl oroet hane, ethyl acetate, olCbutyC' 55 =~ acetate. 3 Process
according to:claim1 or 2 wherein t head ace above the solution or
suspensi on of: i sothiazolone salt ig'nonitor .gluring the reaction so as to
determ ne when a sufficient armgfgt/ O\ggil(( err) (err) isothiazoel one/ 20.0%
2-net hyl - 3-i sot hi azol one/ 4. 4% - HCl . ims 5 1. A process for preparing
a 3Jsisothiazolone of the formula (err) NY 15 wherein Y is alkyl of .1 to 10
carbon atons, optionally substituted, preferably wth hal ogen or

(C1- C2) avheeey; unsubstituted or hal ogen-substituted al kenyl o &Ih}/n_l of 2
"to 10 car bdris atdak1 togh0 caiban pigms. gptiog tuted, preferably (;'&1"396%%5{2% Jalkogys o

Al s ,
2C2) al koyubstifuted py ;%Ef" siftyter alkopy! E)a"f y113h 2 49, 19, earbon atome: or Jaelan or a
(CEC2) gﬁy’r‘"‘ygaﬂ’d@! e grige ?’g o%]‘?\é‘?°§5?°"£‘°{“é1 -C2) alkyl; .
](c:orrpri si ng%’%&ﬁ{éﬁ%&%’fﬁ ( éﬁ S/gr5 al?mwg@navi th an isothiazol one salt of the
ormula 2 . 35 Y is chlorine, brom ne,
sul fate oﬁa)%%% osﬁ’ﬁoﬁat ré‘,émpr'é eﬁggi'43°'c-ISSlF.?fr%efgrrmuErZom ne; mis 1 when Z
is ghlorine, bromne or fluoerosulfonate, and mis 2 when Z is sulfate,
whi ch i sothi azol one is dis§ol ved or suspended™n organic solvent, said
sol vent being selected such that the (NH4) i'$ essentially insoluble .
therein and tihe free base [sot:hifazol one esgentilal |y sol ubl e therein; and 45
(b) separating the resultapt (NH4)Ya& . fropfthe fesultant free base
i sabhi azol one. 2. Process fccordi % to x{m liwherein said solvent is an
al cohol, glycol, glycol ether, acétate ester, M7
: m

L °C “7'N-
0 NS

35

by —

wherein
40 Z is chlorine, bromine, suifate or fluorosulfonate, preferably chiorine or bromine;
m is 1 when Z is chlorine, bromine or fluorosulfonate, and m is 2 when Z is sulfate, which
isothiazolone is dissolved or suspended in organic solvent, said solvent being selected such that the
(NH:)Z is essentially insoluble therein and the free base isothiazolone essentially soluble therein;
and _
45 (b) separating the resultant (NHs),,Z from the resuitant free base isothiazolone.

2. Process according to Claim 1 wherein said solvent is an alcohol, glycol, glycol ether, acetate ester,
aliphatic hydrocarbon, chlorinated aliphatic hydrocarbon, aromatic hydrocarbon, or a chlorinated ar-
omatic hydrocarbon solvent, preferably a (C1-Cs)alkyl alcohol, (C2-Cs)alkylene glycol, (Cs-Cio)alkylene

50 glycol ether, (Cs )aromatic hydrocarbon, (C1-Cz)alkyl-substituted aromatic hydrocarbon, chloro-substi-
tuted (C¢)aromatic hydrocarbon, chiorosubstituted (C1 -Cz)alkyl-substituted aromatic hydrocarbon, (Cs-
Cs)alkanse, chloro-substituted(C1-Cs)alkane, and (Cy -Cu)alkyl ester of acetic acid, and more preferably

. ethylene glycol, propylene glycol, 1,3-butanediol, dipropylene glycol, ethylene glycol butyl ether,
toluene, monochlorobenzense, heptane, dichloromethane, 1,2-dichlorosthane, ethyl acetate, or butyl

55 acetate.

3. Process. according to claim 1 or 2 wherein the head space above the solution or suspension of
isothiazolone salt is monitored during the reaction so as to determine when a sufficient amount of

9
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al i phati c hydrocarbon, chlorinated aliphatic hydrocarbon, aromatic
hydr ocarbon, or a chlorinated ar- omatic hydrocar bon—sotvent;—preferably a

(Cl-C5) al kyl al cohol, (C2-Cs)algp/ygsessh grol, (C3-Co)al _ ycol
ether, (C6 )aromatic hydrocarbon, (Cl-C2)al kyI substit] E T‘Hﬁlmt“m“‘“
hydr ocar bon, chl oro-substi- tut ed (C )aromatic hydroc A s x

chl orosumrioniamn:beeﬁdd@z) al kyl -substituted aromati c hydrocarbon, (C6-

C8) al kane, chl oro-substituted(Cl-C3)al kane, and (Cl C4) al kyl ester of

acet | c4adiresesscaseoreion to 39V @feeedifig| deire wherbie said ginmenid is addedigy lae awount suffisient to

1,8 but arevifalize. salg 9o Resferably wedijon Oéwyafw‘@!aywwdumty«hlcbtmeecessmltaene
mondchl oﬁ‘ﬁﬂ@f‘l‘féﬁ'& sa'HéB‘t%‘ﬁ‘é di chl or onet hane, . 1, 2- di chl or oet hane, et hyl

acet at or but! acet at 3 Pr ocess according to claim1 or 2

wher ei IF E’ a'ga‘?(? “%?5’8\?&":%'&’2%;?01% 'ﬁqs %Gs‘Eé‘H‘gﬁ"%ﬂP ?5‘!‘°“P'§{Jg'mﬁ"%f§$;one
It | neytra S S| H t

am tsof@%" e o e et SIS G B T oY S s

accdt db ng»récessaaaxor&iaggiaeam B.qc;alna' ,fmﬁarr&a fle f«as;l@sua%aa.g?@r@g&?%s iy &l amount

suf fi ci e} nbo@yieidtH; , and pretera ‘ cess
anmoni a beyond t hat whi ch |s necessary to 5 neutralize said salt is

avoi defl. Feocedd!d06dtdify 1B Cldth 8iwhbloih Raid RbulRRtGred base! isthHbzdioreGs & mAkLRY Gisthloss t han

a Stpi ChinipL3-sethi@dlonsind 2mediIPRbtRaofond HrallaBiyl ind rhtfd of Rbrd 08810370 as to
I nconpl etely neutralize said salt, and the free base |sothiazol one

r esul t 8.nPrdchmsr aebarding focanyVigeboliag Claktn whetei@ dalil tio® Basaf isdiHikzbIBR! coRtali® Riss! tHad
heutral i 2%, heferaplygass thag 0.3%| (Nt )ZbsSed dArvebigbEs isatiamieib.ng t 0 any precedi ng
claimwherein the Y substituent is (Cl-C8)al kyl, preferably nmethyl or

na0gt y¥-; Preckss acpordingdto @y preceging Clain) wheein Ridyestant im:bﬁsei ispthiazolon€kentans desaher ei n
sai d resilen8i% Walese base i sot hi azolone I's a mixture of 5-chloro-2- 15

nmet hyl - 3-i sot hi azol one and 2-net hyl - 3-i sot hi azol one preferably in a ratio
of frofteBaeriighe. 97 3 process accordi ng to any preceding C ai mwherein

sal ase i S zol ong, ess than 0.5% preferably |less than
g‘o(kl—& %n*?" B4E g'ta”%ﬁ"" i}ﬁfs"lg'fazwgf)ﬁ%':&ﬂ?l one. 9. Process according to any

-precedl ng d ai m wherein said resultant free base isothiazol one contains
| ess than O. 1%vvater Pat ent ansprt;@che 26 1., gerfahren zum Herstell en ei nes
3-1sothiazolons der Fornel X : “\\ ~~0 30/ C . C
N-Yg35 In der Y Alkyl mit 1-10 Kohl enStoffa onen, gegebenenf al I S
substituiert, vorzugsvvm se mt Hal og oder Y- C2)-Al koxy' nicht
substitul ertes oder mt Hal ogen:subgtituiert Al kenyl oder Al kynyl mt
2-10 Kohl en- 40 st of f at onen: gde ralléy— oder mt Hal ogen, (Cl
-C2)- Al kyl oder (C -C2)-A koxy' Subst i tes Aralkyl mt bis zu 10
Koh#senst of f at orren i st, X Wasserstoff oder eine (Cl -C2)-Al kyl gruppe ist,
und XI Wasserstoff, Chlor oder (G -C2)-Alkyl ist, durch (a) Unsetzen von
wasser fr &14®m Anmmonl ak nmit ei nem | sot hi azol onsal z der Fornel 45
_ Y Alkyl mit 1-10 Kohlenstoffatomen, gegebenentfalls substituiert, vorzugsweise mit Halogen oder (C:-
L v, Cz2)-Alkoxy, nicht substituiertes oder mit Halogen substituiertes Alkenyl oder Alkynyl mit 2-10 Kohlen-
40 stoffatomen oder Aralky! oder mit Halogen, (C1-Cz2)-Alkyl oder (C1-Cz)-Alkoxy substituiertes Aralkyl mit
bis zu 10 Kohlenstoffatomen ist,
X Wasserstoff oder eine (C1-C2)-Alkylgruppe ist, und
X' Wasserstoff, Chior oder {C1-Cz)-Alky! ist, durch
(a) Umsstzen von wasserfreiemm Ammoniak mit einem Isothiazolonsalz der Formel
45
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X 00 50 *c-c C : —+HrZ—10 C L
M 5 in.der Z Chlor, Brom Sulfat oder Fl uorsul f onat , or
oder Brom ist, mist 1, wenn Zgph) &7 358%8m oder Fl uor Em& ﬁm&m“ﬁm m
ist 2, wenn Z Sul fat ist, wobel das Isothiazolon in el en =
Lésem ttel gel ost oder suspendiert ist und das Ldsemttel so 6

ausgewahlt ingier, daB das (NH4)n¥Z i mwesentlichen darin unloslich und die
frel e | sot h &hlo BiohnaSwifal aden/feleoeaulidnatcvosmugskaiss Bhiorabderi Bromiiigtt | und, (b)

Abt rennen desistet. tienn En@hior( Rom) ader Glogrsulfenat ist ad meist A wane| Z Sulfat ist, wobel das

| 3ot hi azol olsefiazslon jn elgerp foxgapisghom hsemiiialsgaidst pder Suspgndiert istcndfeg fOsemittel o
gekefinzel chﬂ’é@ew"‘HhB* 8%[%@6@%4 {moyesgqtichen gagn ypidslieh Yyt elg (retbipzotoniape im

Acet at est er @, i'qu @Pg % ']F‘F@ off ¢hlorierter aliphatischer
Kohl envvassefb jen deg t?'fegg ?’" 81’1? '§°§%'}f§°f°8f'?°thffa‘§?"%%ﬁ°n chloriertes
aromat i, g erstofflbsemttel | et, vorzugswelse eln (C,
-Cs) ﬁliyl Igﬂ%@z ) - Al kyI engl ycol, (Cs-Clo)-Al kyl engl ycol et her,

(C6) -ar 0”% 81 ﬂ%?) Aé%& o6 WiHalide ek&ﬁﬁwd@ée% i- 16
acl her I%\’i@%ﬁ ohl&\bv 5r§fd % R KBh sl 0GR b o ShibifoFtes aromati-
Kohl envvas s tK@lﬁlgnw 18l QlolzGswbise ean -@5 -KikhiaMeRe ! (Ch-¢h )iy Rhglycol,

aromat | scl(tgrmksdulyﬂng%ssﬁsfst(ca‘)famm(aﬁ@nm&\ AWvdéSentoft, C (T @5 SRl stitbrédy t @SmdtiCi

= Ca) 15Al Kk aBehienRloh(ehivasSetgtotf\chiyrbubstitasrtel @F)-drsiteitighbrUkoRlehwtser st \chioRRBAUBASIIC
bevor zugt ;C:kalkydubstigrienterciramalischer\Hoslarglayseaioff, (T -Gs)Bikbr ehlarkubstjtuiédie (G 384 yNiken v C Ol
., Et hyl enghd/CoiChiciylesteiren Esdgsiure ind, bz detunderbbavarelgt, Etyfshglycol Direryleagiyvol

t han, 1- 21BiBotahdiel.Ribropylengivdol| EttndanglycatiutylethBu Totah dddnaghlortenzol, Heah, Bickleafeahr en
nach AnspthaeH-2iDighipsethan, EtbidadefetoderRukvlenetatdst.chnet , dal der Kopfraurn Uber der
DasuMg oder Suspension des |sothiazol onsal zes w-hrend der Reaktl on

Uber wacht Veifahgn "EHWP&‘E"EGS’FEQ en, wann ei ne ausrei chende Menge Anmoni ak
zugeset zt 9pgHreigekonnzeichngl, ¢ oy on’ nach ei nem der vor st ehenden Ansprf che,

dadur ch PlayRefber g ppesion s, fsaihiazolansalzgs, welirand der é}eelﬂofa

Sal gre(s: I st I"%ﬁ%@a?t"??"ﬁ/ﬁ'ﬁ"a"‘gr‘}% iy s A
(@] h U t d Sal f or derl he 30
. I\/le(raurgecveir)v:g’g"qI"%Iﬁ o Qggnp‘ﬂ?e e?'yrﬁ?rglﬁ'%h I Z?nla%ndessAngpﬁszhgr 1023 e(rtla:jﬁr gh
gekennzel g alﬁfm meé..{ur Qih nNetSlishrdhCaes (ALY LEBkAdnddn Wenkl DSlRsMATRE uAk M t

.dem Sal z Shdisel zudhts Yo n UbBr{dAR AtArheniak Uber die S \i¥ulrahtdibif gk Edibes erforderliche
neut geal i Smﬁg%%rmi&iéndh& er hal t ene frele |Isothiazol onbase vor der Zugabe

wei teren Anmmpn]| aks zum Neutral i sieren des verbl el benden Sal zes entfernt
wird. 65 Vershmhhah emamldecanegiendars, vor st ehenden AnsprUche, daduroh
Sekennzel dameth gekennzeichdatB Y (G - Ce) - Al kyl, vorzugswei se Met hyl oder
n-Cctyl i 948 wedigéhds eing sibéHiometrischeribnie Whewdakshid fidm Saloumgisbr wirds tm das Salz
35 unvolistéindig zu neutralisioren, und die erhaltene freie Isothiazolonbase vor der Zugabe weiteren
Ammoniaks zum Neutralisieren des verbleibenden Salzes entfernt wird.

6. Verfahren nach einem der vorstehendén Ansprliche,
\_/ dadurch gekennzeichnet,
40 daB Y (C1-Cs)-Alkyl, vorzugsweise Methyl oder n-Octyl ist, X Wasserstoff ist und X' Wasserstoff oder
Chlor ist. :

7. Verfahren nach Anspruch 6,
dadurch gekennzeichnet,
45 daB die erhaltene freis Isothiazolonbase sine Mischung von 5-Ch|or-2 -methyl-3-isothiazolon und 2-
Methyli-3-isothiazolon, vorzugsweise in einem Verhéitnis von 92:8 bis 3:97, ist.

8. Verfahren nach einem der vorstehenden Ansprliche,
dadurch gekennzeichnet,
60 daB die Treie Isothiazolonbase wenlger als 0,5 %, vorzugswelse weniger als 0,1 %, (NN¢)wZ, bezogen
auf Gewncht des Isothiazolons, enthiili

9. Verfahren nach einem der vorstehenden Anspriiche,
dadurch gekennzeichnet, .
56 daB die arhaltene freie lsothlazolonbase wenigar als 0,1 % Wasser enthélt.

’;
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7. Verfahren nach Anspruch 6, dadurch gekennzel chnot, 46 dal3 die
erhal tene freie |Isothiazol onbase ei ne M schung von

5- Chl or - 2- net hyl - 3-i sot hi azol ogp @37 354 Wt hyl - 3-i sot hi a "uwmmmmmﬁmﬂllse
in einemVerhaltnis von 92:8 bis 3:97, ist. a Verfahre

vor st ehenden Ansprliche, dadurch gekennzel chnet, so daB die frédle

| sot hilazBrochd de erépaeation é'nneed-isotiilazbloné deviomelegswei se weniger als 0,1 %
(NN4), Z, bezogen auf Gewi cht des Isothiazolons, enthah. 9. Verfahren nach
ei-nem der vorstehenden Anspruche, dacurcli ennw chnet, 5B d40 die
ethal t ene freol e |sothi azol onbaseXyeni ger aﬁo 1 % Wasser enth~lt. 4

11% *C LiM S1. Proced6 de% on d' une 3-isothiazol one de
formule O - -ACCC iN-Y
z dans | aquell e Y est un gr oupe3 al kyl e de 1\a 10 at omes de car bone,

dvent uel | enent : substltu6 de pr df dilepce avedNUn atome d' hal ogbne ou un
groljpe al coxy(en C - %‘h e %\Q%Me ou al kynyle 15 " floh
subStitu6 ou substltue par un ial ogpne de 2 a 10 atones de carbone; ou un
groupe aral kyl e ou un groupe aral kyl e substitue par un atone d' hal ogbne, un

groupe abdey IREB Yohst @A) groudll ait}is A% Y £Ro Glorries Jde RBEHe, stenblisHork RubsiREER de
carbone; pr¥éRade d8c @i A6He EhdlogBRe NG rdtide BiBoxHER GPE,); @dewpe@@éhyﬁoua%:e et Xi
estsun afidhEabstiué Yol EubEIREECpar Gehaldgbrdrds, 2 010 diéindglde dirbond) diynalrciiPe ratfde’du un

conpr enagroupe RaligiecsubsituéipaOun atome 'BdkpBd, &in Gro(ms) allgyle{eniC; €., bagictxy@e Ch-Canmoni ac
anhydr e awetdusquld s@btordésl deaibbmz ol one de formule 25 xx-c-c¢ 30HZ C

NY H¥{Bst 36 atdma S'hixdiopdnd deundremetiketere® el de chl ore, de brome, un sul fate
ou un greupsest kmetows Whiydragdne, dedabilopy of gn @orisealipip(ent @rié ) remprenast les tapete

brote; neAgdent 1 | orsque Z est -un atone de chlore, de brome ou un groupe

f 1 uor osul f(@rdeirp, réagir dan''grameniap aptydre avec unwe)ﬂéw&lw@n@e fmuie yl f at e,

| sot hi azol one qui est dissous ou nis en suspension. dans un sol vant

organi que, |IWlit solvant etant choisii de fagon que (NH4),nZ y soit

essentiel |l oment Insol uble quo |'"i5Q hi ezol'gnl sous fornme de base libre vy
soi¥ essentiellenent solulle; et (b) a sdpgrerf (NH4), mZ resultant de

-1 "I sot hi azol one r6sult ant sousx ornme de seflibre. 48 2. Proc~d6 selon

|l a revendication 1, dans lfequel; | edit+—sqivant |est un al cool, un glycol, un
gl ycol ether, uh ester d'a ate,, hydr odar burle al i phati que, un
hyog;,ocarbure ali phatique chlorQ _#n hydr%&bue, ghatique, ou un sol vant
hydr ocar bon6 aromati que c Iore pr~f dg un altanol (en C, -CS), un

al kyl ene(en C2:C8) gl ycol, kye\% e((Ca Cijo) gl ycol t her, un hydrocarbure
aromati que (en: C6), un

j am
36 }
dans laquelle Z est un atome de chiore, de brome, un sulfate ou un groupe fluorosulfonate, de
préférence un atome de chlore ou de broms;
W, m vaut 1 lorsque Z est un atome de chlore, de brome ou un groupe fluorosulfonate, et m vaut 2
40 lorsque Z est un- sulfate, isothiazolone qui est dissous ou mis en suspension dans un solvant

organique, ledit solvant étant choisi de fagon que (NH:),Z y soit essentiellement Insoluble et que
l'igothiazolone sous forme de base libre y soit essentieilement soluble; et
(b) 'é sépar‘er '(NH;,-),.,-'Z résultant de I'isothiazolone résultante sous forme de base libre.

4 2. Procédé selon la revendication 1, dans leque! ledit solvant est un alcool, un glycol, un glycoléther, un
ester d'acétate, un hydrocarbure aliphatiqus, un hydrocarbure aliphatique chloré, un hydrocarbure
aromatique, ou un solvant hydrocarboné aromatique chioré, de préférence un alcanol {en C;-Cs), un
alkyléne(en Cz-Cs)glycol, un alkyléne(en-Cz-C1o)glycoléther, un hydrocarbure aromatique (en Cs), un
hydrocarbure aromatique substitué par un alkyle (en C;-Cz), un hydrocarbure aromatique (en Cs)

60 substitué par un chiore, un hydrocarbure aromatique substitu§ par un alkyle (en C1-C2) substitué par un
chlore, un alcane {en Cs-Cg), un alcanei(en C1-Cs) substitué par un chiore, et un ester alkylique (en G-
Cs) ' amde acétique, et de fagon plus particulidrement préférée I'éthyldneglycol, le propyléne-glycol, le
1,3-butanediol, le dipropyineglycol, I'éther butylique d'éthyléneglycol, le toludne, ie monochiorobenzé-
ne, I'heptane, le dichlorométhene, le 1 2-d|chloroéthane, I'acétate d'éthyle ou l'acétate de butyle.

86

3. Procédé selon la revendication 1 au 2, .dans lequel I'espace libre de réservoir au-dessus de la solution
oy de la suspensmn du sel d'isothiazolone est surveill§ au cours de la réaction de fagon & déterminer
le moment ol 'on a ajouté une-quantité suffisante d'ammoniac.

12



hydr ocar bure aromati que substitud par un al kyle (en Gy —unrhydrocarbure

aromatique (en Cr) 60 substituO par un chlore, un
aromatique substitu6 par un al kylgp ¢ £4F 484 g1C2) Substi't uﬂ QHEMHM un
al cane (en Cs-C2), un al canew(enh C, -C3) substitud par L1 G,

ester alkylique (en G - 04) d acide ac~tique, et de.fagon plus

p' arti cud.i @rceeasndslop Iéie-qusicondueCdels ydvismkeglions piécédbraespdamp Yeqesh en gibyte tdmmdniac en

1, 3- but anedh@byantié sulispite pour beutrgflsyrdedit, sel btdlelpedférénge Yaddigered'a echsd'ammeaplag o] |

| . t ol uene delk e nwaub e$tInéresdaiz paur neutsaliser'ldqis pel astd évitas. di chl or ondt hane, |e

1,2-di chl orodt hane, |'acdtate d' ethyle ou |I'acstate de but¥l e. 56 3 Proc6dd
sel on sl ab.r Pvashél exloni liyne guelqenque deg serendiastigne|1 3 3¢ dans dequel; aar faft ey moios dype

au- dessus @uantitd sipeshipmépiquardjarpjaonids aveg dgdis sel 0 fpcen 2 Beutraliger; incompiptamplt iglt seb.of
survei | | 4 20 Simine Ysqiazplene, sous torms dechese b, sullante pyapt fedrtion dammgnias SUPRleys™ on o
aj out 6 une RYARPY InPEralisar Ip FALFBEL 4 armoni ac. 12 EP 0 437 354 Bl .
11111117111 11111 | C M S 1 4. Proc~d6 selpn | ' un

auel cthatie et e s aricgnes s v el BB op o
en une quaff}ryce e )rg RO he sl Pser 1 ed! sg '8t de prglper ence

| * addi ti on "d" un: excbs Yamoni ac_ au del a de ce qui est necessaire pour

. neutraligerpd-gsl doion G refenbicllion B! daRé tequat ladite EHMEKIGHT SR RANR solis 1R GHIGHsE MitEIUE

des revendigg@ld fidfinde 4y S-chighd2méty 3B thiRBlohel bt dé @RgitHyl-$RstMazdloh) Ge Prsiérics 4
. st oechi omghibh éHABpgertATERORI3@dR. avec ledit sel de fagon h neutrallser

i nconpl btenent ledit sel, et on flinrnoe |isothiazolone sous fornD de base
I'i br e r ~&ulPrsadécseltv &e dueladhdid Hedrevdndicarians [psscédettpp Hanstaquel tidditeisgibiarolone sous

neut ral i sr finde ge basodibieanbtiont HbinsGle 0B de déiésptemoihs derfk %) de (NHe)Rg er rdpport au
reyened cat ipodsd’soitiespibent es dans | oquel | e substituant Y est un groupe
alkyle (en G -Ca), de pr6f6rence un groupe mdthyle ou n-octyle; X est un
at ome d' By resédsh selone tuni’ qualganaus deg Fvendigations) Progisiatiesy (faprelegyal ddite Ispthispsiqgt o e
sel on | a r éteutantecsars fermeste basgligre|caniigrtimaing g P4 % <B¥-hi azol one r4esul tante sous
forme de base libre 16 est un nel ange de

5-chl 8t 0- 2- mdt hyl - 3-i sot hi azol one et de 2-nethyl -3-isothlazol one de
pr4ference selon un rapport de 92:8 a 3:97. 8 Proced6 selon |'une

guel conque des revendi cations pr~cedentes dans | equel |adite isothiazolone
sous forne de base libre contient nons de 0,5% de prdfdrence noins de 0, 1%
de (NH4)nZ par fapport au K  20¢ poi ds d'isothiezolone. 9. Proccd4

sel on”1 ' une quefconque des revendications prec~dentes, dans |lequel ladite

i sot hi azol one resultante sous forne dq base |ibre contient nmoins de 0,1%

d' eau. 25 30 35:40 45 50 55 13 | :
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