095 907 Descrl ption .This invention is concerned with biocidal or
-ﬂ ost ast | c corrposi tions contai ni ng 3-isothi azol ones, their nethod of
repar |on and their uses, for exanple,In the productlon of cosnetic
g ncl yding toiletry) and 5 drug (i, har maceuti cal ) preparations. The
k- | sotWazol ones concerned in this pn?@Et?@ﬁ are known and are of Formul
el ow. R 0 wherein R and [err] are the sane or dlfferent and
epresent Wrogen hal ogen (preferabl chl ori ne) or 5 p & ghelr
berr] al kyl - c ik madnigyn lscmcerh lthd#oca ﬁ;:ﬁ fFRa" °{;th Tnd
Ehenyl et hyfh?th@rOfG ?'B'PP&FE 2965 " %‘Hp'ﬁ % PO 'ﬁﬁ'8"° onal % Stituent(s)
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3 o y be élnﬁdrltw (leﬁ?h atlorrll{s)thls Rivbhtn aie%&v]ﬂﬁiﬁﬂ)&e of [Feﬁrl’u]aalbklewy
am no
rruI a 1 exhl b|t bi oci dal or bioskatlic aciPvity towards many pest

*Car bal koxy or sulfanyl. The conpounds of
i .gani sns of both animal and veget abl Bfgin such as fungi (e.g m | deW),
facteriam algae, sline, and nol | uscg llg. gN~20 barnacl es). \Wen the
i sothi azol one of Formula | is on®1n~sfiich Y is [err]al kyl, and at | east
of Rand [err] is halogen (with the other, usually R, hydrogen) t he
mpounds  @hérein Rednd|R! iafedthis sarendr diffepent deds rehegenk mgmsh'aloam {prefarekly ehidriag)i ari ty
wat ers ( ReCluis] arﬁa\t em:,—a; Mm (G24Gs) cvqin@ przv! or

hiogeen
vl - sub phqnmfew tuentis) may Be orle, qr MOre halpgen o nd
e b o T

gi ci des “R-d u
abfelddigini sut £unds @idinBdbal), baaerianalgees siinwbhrsi mvilus!ar(q BUS

nts. Thgoth'a&hﬁfana
ani czsobarfsles). such as et hanol, isopropanol and acetone and

%’E‘: (r)]nzoms} yWho thecassdt aze'ﬂgﬁfd@m%'ts P Ch Yiisler use}ig}?&:;ﬂg& ﬁ%‘ﬂ‘{@ ﬁgs-
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gen§f9l addSRhditideé On QRARIC sCIGHVRE iand bgiymer
€0 US 245 O loptlilsiom prodtictss Qlch tas Gamtsi TheDiiigtaF alk{l-sulstigyted i isotiiazblomastase SQWP asvanous

ohol s, argemumnambklsh a atizaivlispprapanas sndacetons 1’%"0 '\“%’é’@ y@dend dT’]‘If‘s
speci aﬁ$ r.fgothiszeienes pan isorReASPFLIS spd fRERYiAtPas: P spried o gp I"] 3PxVA
rjcyclo ' . BUAY QRN SHiltihs dri¥Biutions in polar
hi azol gpa n:xfdsra: L}E& ﬁ%&?ﬂ% ﬁﬂ%ii%hﬁﬁf Eéadd“lﬂog'bdem Biologiba \stledtivepessa s is
ogi cal eﬂfeaaﬁmme 6fthexdmpbunds ofiFgrnadaipdenadss (C'Fdialalmlomc‘s—@d?qﬁgo%'Wb’é‘iﬁa b"“‘l
rate saldsaits(foncén apeningiefse nsﬁth-welpm -smsste gnm iges 9 oL
ganese, bl?f°§1€ﬂl°’°92"'?ﬁf’s§'!9dﬁ" J| zﬁ‘l@“’a " d\, alt o,

mangg 50

ureg of ml %sgaéSth Eﬂmﬁ sgthta%? s@l?: rid/Tthus @ |§§dnﬁﬁﬁc|alﬁhﬂﬁrabﬁ tdday to
er clal ltdkmBaR! mhanl bfthé Q&Gﬂ‘naﬁ@o rle B¥ddidestih ol GBRY cantairtinyowalerios polér cgapicepleent or

des i mnam’m;heredsmgemat\ammraga stahiliears opraerit decompepition of thed-isethiezalane fsesYdr es
r-eof toQ@an‘@ﬁ with nltrate stablllzers to. prevent

sot hi az | t T azonro g Z? shﬁf’b‘g égaﬁudag gp’ Qlﬁ+ Jeff%_@![ﬂgé b\lth@

t hfaz F8?1°é'§ anEYFRrRY otns At di su |de fol l ovved by t he 40
nath;,,,gafs,bl zation of the d| am de product as shown bel ow. Am dation Z
di sulfi daey  (am ne) - (nono)di, tri )sul fi dedi ande) Q/cl i zation 55 .
ogenat.ing agent + S '

- (3-8 sot hi azol one) é@d@&ﬁa,z n;. ¥nand sZ,,(dﬁcﬁgﬂHﬁ +|b9.p;oh@;t,.general formaa,
ept for hal ogen | at er|attached during.cyclization) are hydrogen or

alkyl and Y is as defined in Formula 12 Cyclization is acconplished by

’ :t acting the diamde with a-hal ogenatin ent. hal ogenati ng
nts shcl ude chlorine, UASHHideE, Lmne ry °€ﬁ\dbtf'{sﬂ£&%'a I‘eryl br oni de,

hl or osucdefaétigde, N-brono- 65  succinimide, and the lile. Chlorine and

s._lffuryl chloride are the preferredxha ogenating 'ageme 2 0 095 907
i.dation of the disulfide int er medilalle (hereinafter ulfi de") produces
t e monef di t ri ) $leldopnsding agenteS ENYT b s (herei & di am de") and®
E*‘tl mately the 3-isothiazol one conpounds. Wen prepared according to the
atgove reactions (A) and (B), the 3-isothiazol one congeisemtazgionep. t he active
| hgredl ent ‘
+ 60

. wherein X and Z (R and R’ in the general formula, except for halogen later attached during cyclization) are
hydrogen or (C;—C,)alkyl and Y is as defined in Formula 1.

' 4 Cyclization 11s ac::omplnshed by contacting the diamide with a halogenating agent. Typical halogenating
agents include chlorine, bromine, sulfuryl chloride, sulfuryl bromide, N-chlorosuccinimide, N-bromo-

65 succinimide, and the like. Chiorine and sulfuryl chloride are the preferred halogenating agents. The
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# T
Wmch i's he.reln abbrevi-ated as "Al") is generally a mxture conprising two
3r mor e dlg‘ferént 3- 5, isothiazol one species of Fornula | together with
ari ous, by product s, i ncl udi ng some am nes whi ch have not heretofore been
har acQ@gl zed. W have now d| scovered @ 895 907t ai n 3-i sot hi azol one b| OCI de
f#roduced usi n"gdthe ptrhe(als d| S| J fide i r;ntt ef
- g

frourt 7 es il Ol 'shimméieﬁ@ mé iaie:
0 Nitrosati §gordMy e the ABSve réetio ¢Amamr sothiazdlé r{eQ:Sﬁchd&ﬁzS(: iRgredient
gg_ener al 'y sustugcisctbréin abredifled poSalbisegeoapity aogaas @mpridinye vl err enore dlfferent 3-

indesi r abPe ©atpiazojonp F%:Piefnofﬁp 'aaaetbprsnﬂtho'awﬂbz-e@dm agipﬁl-mwme@mmes\mp'ehave

-:-'-uma‘n or ani hﬁlhe%f?geﬁo p Ecg:\r/zgﬁ I*:aet.lcglgatin gasothlaz one i0Ci am nuce% usi rior a dns Ifi de
xacer bat ed WaRHedid MEy Shar bl BRBA e 3 e kg 1 &cafal.é’ﬁb iy o fDié’ Lup i

;0| Ut i ONS Or expbgiveto (ﬁltl‘iﬁﬂtllﬂé tdnBitior3] cal b édalréited t d26rhinesMifidh Qi’d’lgehirally?su@e&&ﬁts 66 y
‘0 | ncor per apayslblasarwmqggnssahathpdefozesmpesﬁam d¢speially mal'ebarameto be ugpd jn dgpiSatidia vbere
4,067,878, ohummer @,n"f #| gentast is pnticipgiacy T @g@m pieRiem|igexpgetbated when 3-igqtliazolone are

t t

i sot hi azol onfC3eAIRe n.i'e, ?ﬁg%‘%é n.tmet‘; adly 'f‘G"s PStoh 4V8F ”ﬁ%‘#&f’iﬁolhéf
Stabi | izer, abYsalitlaBbinidy b 5166 ¥othibzoloR dnﬁawu [Whéh 2t AREBRE s i§5r638ht ab B
the 3-i so»tshl satillzen) enyrbyPpeddu@ Beddhdantidraertisry ampa bdrepodhd pr@sentin tie 3-ie@kibdBdné madion
nitrosam ne. m?g_!gqrgﬁgﬂablbgféplmatru@sgfgatptalmwimm he ?r’rg&(ﬁs{soé}‘ or ﬁ)re paring d i

3-i sot hi azol pnd¥en SCIBAHOB OF ING PEQFESS | T@fcPrPRIL! 'agoeoneq whi flizes a disulfide
description q“f FiiePon and ggier i 558?1‘:%?(5?}%?1'1"“%35 e o“ﬁe'%" AR
by wei 9ht20ba5| Sn pH aﬂﬁés-ﬁhﬁlﬁ n@tnb@s"n’m BiSoided By amidatibf of¥heU3@dI Wid@fide intermediates (e.g.,
3-i sot hi azol dimethyiraBerithiotiptopibhare), thas ade Yound tyiiablilevals of nitréseming pakurskirs bitivéed @bout
intgrnedi at e§5 d5.0p0 ppuﬂ aed pholt B198(Hi000 peral iy weighs imthe \diamtidecpredugy éft¢fdtméam'de
typl cal |evel; a:m |s lzer %W ;ft?? Q,Qﬁgr%ﬁ :zgtt‘:y gr’tw@]}r‘rz::%‘%ﬁ?lvﬂ lr5w/at (‘;Sgtﬁw %rn\g abou
about 1. 1% ( datei tmrg,m rhulss o Al bRl b ﬁsfn”rtﬁerca;&& aﬁ
product is cyreéursaedonmi 50003 .ag:amﬁau POIaH GBé sxpthhmne;dmwnwtbw noamo contain
di ssol ved i ntypiediig 750 ppedf ingmosamine Bezause otithe high dihution tattatin Indaserial apptications, under use
heat - t r eat edcq"s't'w@mtr £ i5dRrely Pr egmepn@straﬂpmwwm F’chﬂ?& pilliegynt ai nsh of

el

sbout 25 v SRR O ;g T A o T

For examol €, edpbt io @ MsbrifiazBion Hn dPinSifiy of D mf’ 38hETR

tinal pr oducheﬁuwaasoﬁwarmmat (nilxt deas upere rehiofinbitin t(e;cmrﬁnaldana.qus)cah ry
750 ppm of nespecilinwhawin Be@uaer@tedfspem inibgtweeh 160% jand) 90% cliyoweight df rtiekutotal jagtive
appl i cat i gnsingmasiens (Allstre pesessof BarufachiEe inglidep hafRliAWings rarely present in
concent rati ORSi g& Eat er than parts per billion. Anong the nost effective

bi oci des for iting bacterial groyth are those containing one or both
ef 30 the 3-isothiazolones of Fornmuljp 1 wherein R omedydrogen, R is
hydrogen or chlorine and Y is #§FH§QH;CQ§?EI§)€¢|2£FLNHaa+hset hi azol one m xture
@orrprl sed®mai nly of 5-chloro-2-ne hé‘ﬁé-l sot hi azol i n- 3-one and 2-

F:ret hyl - 4-i sot hi azol i n-3-one (im xt pendent upon chl orination

€cyc| I zation) conditi ons) nore especpal ly wherein the chlorinated species
s \pgt ween 60% and 90% by wei-ght.of tjhe total active ingredients (A). The
process of manufacture incl ud®eCHiHENHQHgwiF RGH.OH + by-products (85%AH dation O ,,

2540 diamide) (n =1,2,3) [err] (disulfide) 0 45
ferr] + by- pomshnedion (Cychfior) 1) (diamide) (n =1, 2, 3) Chlorination
(Cyclization) 50 0 [err](solvent)

ferr]+ [e®@r] (3-6 noles) 55

o
[.err] (isothiazol one hydrochl ) (2 n (sohvents ol vent i s
toI uene)l 3 0 095 907 g-"‘gﬁzc"'gcp“"’%ﬁs }:12?3—6 r&ole?
' o

H
55 .

h NI-CHs.HCI

(CLIH” g 7 -

{isothiazolone hydrochloride)
§0

CH

3 : .
(2)
+ Cl + HCI
65 (when the solvent is toluene)
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' 4 .
"f‘ut ralization H . 0 Solvent Slurry [err] 15

| sot hi aZQ| oné (technical grade) The first reaction above (1) produces a
Xt ure_containing about 95% nono-, di- and tri-thiodianides 20 and -

it hanoL,, Upon cl eavage of the di sul fide (during am dation), @
0

- met hylacryl ami de by- product is bel 9 997 be for ned. Conj ugate additio
F nonomnet hylmrgy@a;;og this cI eavage by-product may lead to the formation
ne nitrosam ne precursor, Nypethyl - 35 (N - met hyl am no) propl onani de, by the

fiol | owi ng probabl e reacti on olvent [err]
4) (nitrosam ne precursor, % é@crgp al so
heoreti &al | y add to MVAP pect é (4) watwve according to the
® following: 0 [err] (5) 35163

#H3 NHCOCH2 CH2NCH2 CH2 CONHCH3 - 40 3)
¥1i t rosan ne precursor) W hav urprr singly identified both of t hd
above nit% osami ne precursors, p rtr J/MAP as being present in the
|;nterrred| ate am de producedC | ng a2 disulfide starting material .
1§he ni trosam ne precursors remain vvrth the Al through chlorination,
neutrali-zation and fornulation of the 3-isothiazolone 45 conposition until

trfhe metal® nitrate salt is addedsisatiazehineh tine nitrosation takes place,
p?!I nci pal l'y during heat treat Nedthnicdl Qrac@l t ernatively during storage) to

t

fdrma nitrosanine, e.g.: NOJ[err] 50 [err]

(',) The am datrhed‘rrstrt{amlabwe ] roumces:ammm @dtainingabome@amooo-sd)-l anemthloélamwes
J i phat i @m—’;fd ? beg Jff g}? 'Préfrclsdf’u"nplarmm'wa"%\:wt tac%n‘;@%d @3

s e re m

E/ df%gar bon, Ei) ?ﬂ:‘ﬂ% '%Tig §° tﬁ%éﬁer r vﬁ" r anéee mg
$2- 108[ err] and havr ng the 55 corrposr tion: par affr ns 28%
W cyclapar affins CHyNBAH/CHINNCOCH+GH. t+e AldsNHCH,CH,CONHCH, 18% w w Phe

dg:ani de reaction mxture resulting fromam dati %as a high solids

gntent. Chlorination of the fil t’&@ﬂf’“ﬂ?&'ﬁf‘ﬁ?“w re to formthe cyclic:

bi sot hi azaol-eesyilrdimehhi lais6l hebRetidalty £d t?MMIAP ploR Y &Y Ractidh (4N atiol@adebrding kathe de

'_ a congerfolloingel sl urry in an organic solvent typically tol uene,

Brchl oroethyl ene, ethyl or tributyl 4 0 095 907 acetate, the reaction

:_ef erably involving the concurrent feeding of the diamde slurry and

Bl orine gas in the proper ol agynach@n| H,SHREGRALERR, ol s [err] gy,

L ami de) to a reactor. An aqueous slurry of nagnesi um oxide may be used to’

Putralize the filtered 3-isothiazol one hydlrl;ochl oride reaction mxture to
‘mthe technical grade product. A metal mitrate stabilizer compound is 5

_-bsequently added to the technr%?‘“ﬁqcﬁﬂg" PGS0 EP‘i‘br to a final heat

eat nent step. Heat treatnment is qf,,trggamlﬁéep,;cg,rso,r;ermw ng or deconposi ng

products. It has now been di scovered that nitrosanm nes can be

_.st ant i al Wehaze now suerrisigly identifigd battefittieaboremitos rmsofswa(ﬁlm)larwm as@emg

d Tl
Sam nep cu?sg:'us regntgﬁg@?th theWtrrough Immgmeﬂg q%rz:rﬂgsrgg:wa %frTu a |on be E_ﬂ sﬁnazo one

11) composmon until the metal nitrate salt is added, at which time nitrosation takes place, principally during
heat treatment, (or alternatively during storage) to form a nitrosamine, e.g.:
NO
pH 2—3 ]
50 CH3NHCH,CH,CONHCH, + NQ - X ———— CH;NCH,CH,CONHCH, _(6)

The amidation reaction (1} is conducted in an organic solvent, either aliphatic or aromatic or mixtures
thereof. Nlustrative of the solvents used are methanol, toluene and Laktane. Laktane is a commercial
{Exxon) hydrocarbon solvent with a flash point of 25°F, a b.p. range of 102—108°C, and having the

§5 composition:

paraffins - 28% wiw

cycloparaffins 54% wiw

© toluene 18% wiw
The diamide reaction mixture resulting from amidation has a high solids content. Chlorination of the

e filtered diamide mixture to form the cyclic 3-isothiazolone hydrochloride mixture (2) is conducted with the
i " g5 diamide in a concentrated slurry in an organic solvent typically toluene, perchloroethylene, ethyl or tributyl
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i-hhj biti nb formati on aof nitrosam ne precursor(s) during the am dation
rreaction. Alternative processes have 10 been devel oped for each of (1) and
l(11) Accbordingly the invention provides a biocidal, or biostatic

k:orrpo t«j on contai'ning (1) 3-i SOthI RAWNA0T 2) a medi um for t he @ '

g-u sotWazol one, which nedi um ca ses wat er o ﬂopggg{am%g@msnmiouﬁuasw

ﬁn xture t h@FQ’ﬁﬁ theanW% by rﬁg_’a\s Qg j‘i"c“"’e

[4b) 10k réactoi.t rat € sal t which
Stabilises™ {%ﬂe | dile thaynBe oéeaavatgetrahyathd f@eﬂeé @t'?ﬁ"aafa'%?fne
bei ng of Fayguliforide RELiaHmirkire A LT e N HL r% ‘?st °t°r§§E§' 4
liffereng Esuskeﬁ&ﬁﬂ\eaﬁéﬁtoh e@gsﬂgraldaP'@ e "dﬂ”‘[%?"}"] bRk et Pera
Bydrogen aruffe '&m} 'W"'h G'T y€diifmina@t irgin, sfnsothiam'one
~gpreferably s"°":q%§gf "ff}dsé'g‘?i"ﬁ%é}'mama, tegdtion mixtuirday by
ip to 8 car ’bﬂﬁéﬂ o Ghioda é(:ur%ﬂ%ﬁd!drhglthedmphmfly%c@"oﬂwamé’f@?ﬁestW&e
pt i onal,os agvueggdsoradaa\ &%) gndeMi ousl y def | ned an cong (B8R Rsloky
lycl i sati on wiakdordiiglyAbe mvelnm MPH :,:St ses %ggmdﬂoab fhixture
¢har act er i si@h mediunhfgrthe :Fré°'b'6 Brwhi ?‘ ° " s bm&s tmf3-|§utmdzdsmgnlestorh9
the fornul atheseyt, and ) agn abilising am°u"t° [err] plus
cl s t% olonelhmg of Formulalbelow
Rr ecur sqgs) ﬁﬁ%ﬁ%&d ess than 100 parts (ﬁgn a wei ght basis) per 150, 000
parts of 3-isothiazol one(s) of For nil s level of nitrosam ne and
ni trosam ne precursors is obtai nabl e byl th¢ process described bel ow. 35(N
ét abi |ized 3-isothiazol one conpositi ~g& sold for dilution, usual |y
cont ai n substantially 15% Al . Pref erred conposi tions cont a| n

(prefa rablyg
ppm ( and €V @fierbin RandR'arethaime okelﬁefemthathreg@sqg rog n : '
ni t.r osami nets hydwogdnsd ®R) B I'pg_qogg\ nghalgg n} natoms Ona u nmi‘hgt hy propy or
. heir\er‘naf ter butyl[ ((?s'gcé ams are as K\k?: :Izer Shebh @Fsparéd bia cmisaineh emhadyl e
‘nitros am ne ﬁ@gﬂﬁ?} i dsrm a‘mﬁaiactarsecparmame coetemyia|thepfomphsition, of

piecursdf n(t,g%g,f iR | nternedl ate may be acconplished by 40
separatlon t echni ques such as (a) ion exchang§ (b) crystallization or

-reécrystallization, or (c) solvent extr ion (filtration and washi ng).

Hiese .techni ques are useful with the dyhanggenjcRaetion nmxture produced from

azdi sul f¥%de i nternmedi ate even when this is carried out in the esence

nicl eophi | i G pRUARERT thésof dilds thers B0 phrsstier a wgm/h@ﬁ)mfmr"ﬁ‘? ??@‘safﬁﬁ"&f%fﬁ't"%

[ n}t er nedi at Fomsulali scl osed | at er for inhibitin hd geg@dégértbwm ne

pnecur sor. \hefhis hﬁel Sf-'T' PITTp%ézco 'Bmﬁm Bag rsor Islﬂtl %ém §3r% éulistantlallv 16% Al

M -t r osan¥sne- régfgg"co e S f n ° fp':é sﬁr.{ (a'hd) euéi\emarequbalmauqss)lthaof2°tmeﬂ of

priocess us I o 150,000 pamafes-mhgzhlenabw@ bg ?g@&é?wd hegejngtieg it is

tgchni ques. &&Cﬁdéﬁblakd ma‘aice mm;mé-tlmmttjméetwf# °3"t3°sa'ﬂﬁ"? ui] m'ﬁml Gedb

fr::om 2-pr opanoReredvhBumrvweyﬂqV@RﬁW@e‘i“ ’(ﬂf ‘? dd ﬁ Free ate ﬁztm, or (c)l solven‘{
£na

N-imet hy| «03- (39par eieroy ﬁ‘sef eavah |tﬁl=n dmn}dhuamoﬁ miuge *
diﬁsul fide an®® m‘j\% I(:E ksp,’g{,a,@?i carﬁé; out in the Frp#m;q;_qﬂa(mlcl ilic -
Bt hanol wasfiRdgdbs &.&B?:sé\i Ier ol whert lhryimg’sq raérea:btatnhs méﬁrm?d@;ﬁ ,Ei iting

b

(&ee Exanpl e Bx)anoloefltlmm)trasmincwscurﬂqe“ﬂ)#’é@ﬁl?‘?&‘ﬁ'#@-‘ . r@p&e
pEo b‘l’onam def(r&?eewm;v pbe prgiess ‘Pr?"t“!i"%ﬂ‘ st p’??@?ﬁ)"s'" roc e'{%%gltnam de of o
the nitrosant ld 3v.gi Braiag droni 2-irbuancl eEtivebITOMPYeE the e
i s also ef fegti g oy T “ggf Rithe2sy! ﬁ?wﬁﬁtélgﬁﬂarompwﬁ@% fremt the freagtiqfem iR, oY the
sol ution of b Ndeaﬁsmemyudmmetéayaamp& 1kglowhi od m Nide
aci d cat gpon e;(ﬂﬂm e af\ésnnﬁhimhﬂ@? me g;&&gﬁzﬁ%hw mﬂfgg‘jﬁaﬁ%&%}l‘n r5‘000
t rademark of EReWIA M'%é%d“@én??a‘ﬂ sﬁ? oV d‘gs renova of N net hyl - 3-( N -

mét hyl ani no) PPRYE QOERTHENE biaidh b8 e SRrkirfiRe prodtirask By whoctiwogipEtits eéthm*
mononet hyl  apiuite (SHs Eifedsvel (28 Ekamal&0y edd 5 WeW)r éGFtﬁ‘e %‘;}%ﬂ‘%
met hanol igg  aguueeriyss, 3 itiodignpicrainire] with 2 spiieniq 39 ov g yi-3-(N'-
represent ed &sing 9|r¢med frademark of Rohm and Haas ompany %dﬂ methyl amine (see

) | ot from the reaction mixture of
( precursor ) reat:r'(?nl:”1"ne;:’bo:’leﬁ;g ﬁ\e rg?n may be regenerated with methanohc aqueous hydrogen chioride. The ion

exchange process may be represented as follows:

60 | o : o
R | I o & |
. RSOzH + CH3NHCH,CH,CNCH5—> RSO,CH;NH,CH,CH,CNHCHg

- {Resin) ~ {precursor)

- 65




(regeneration) [err]
-;:;-_.The fi naxl prbduct 3-isothiazol one nade fromthe ion exchange-treated

it er nedkate has a nuch reduced nitrosam ne content. Formation of the
ntrosa'm.a‘ie precursors can be inhibit@edods @gp of a nucleophilic scavenger
dgiring the amidation reaction or by selection of different internediates @
f®&r the amidation reaction. Usefuyl nugleopllilic 15 scavengers are naterials
dich are generally (a) nore agéd ¥R NHEHICHRENACA,Nenda M chael addition
action but (b) which do not degrade the.reactants or reaction product of
t e ani dafion (see Exanple 6 below). Mst aliphaegegeratiodt ar omati c nercaptans
afe useful scavengers in relation to the addition reaction to N

agkyl acryl am de internedi ates, which argythe rgactiye .conpounds responsible
f"r produci ng the principal nitRaaadM RANN,EEEHERAEHcS€e reactions 4 and 5
apove). Qwher M chael addition reactants, such as sodi um or 20 pot assi um
gl ts of al dihthﬁhst padest ge;ntbraadldmp nrade fress tltbesn ¢mhﬁlnee-mwermﬂm@heﬂmm"gﬁduced
eactivity viitf eorher aﬁt Jmat er C nce ha;gcsca i £ the
o oo 1o e e A ot Skt
Of. “eat er rﬁdU&:E\}eﬁéh ruﬂé WHichrd13enrallf (Hnhdrd &Xkive th naﬁirl’e Michael addition reaction
H3NHCH2 CH2 CRnkiTiBich de oatrdegrade( thd/felYtarddor Féeetiondraduetif tt&\mmameeafxample 8 below).
:trosam ne Mpsseliphatisrangjqeomatic mercenians are qs#veqcmmeme r§2’ né:r%iPP 'féﬂ‘ 'ﬁ‘iﬁ"" to N-

brmul a [ er r ioeeryigmidednigrmegigfos, w Foem %*é ‘5’2 jple ton % inios
- itrosamine see reactions 4 a ve). nre dium or
ef i ned ahoviackiims f‘zc‘% I$ dte §Eneiaffy Y &ira Q helrhl h other starting
nt er medi at embtédibisc A highed @BBAtativn ©F the icleshitid| saavxn fire the nﬁ&mmlmemxemdoz
z 3 es.hydrogenprowortﬁcmallv]ﬂéab]l‘edamdn mesma-esadﬂsfelmd'sabovel in the am dation
rfgaction is an inportant .and unexpected finding of the present invention. A
feferred,nercaptan internediate has the 60 , fgorRtfCHgEONHCH; = ¢ g

et hyl, ethyl, propyl, phenyl, and also - COA- (al kyl ) where A=0O or NH.
_';; 0 095 907 [err] wherein X and Z hav £ neaning set forth above. The
i@ternediate is essentially half {Of« conventl onal disulfide reactant

ee reaggl on A above) used in the am dation reaction but, surprisingly,
kel ds a”product rﬁ!‘l@hchﬁwchlsn it r osam ne precursor, presunmably by the
$ine mechani sm as postul ated above for the 10 nucl eophilic scavengers. In
e case of the isothiazolone bidcegglguqni xture illustrated above (in
Baction 1-3) the nercaptan which mey Beused has the formula [err] and is
_ferred”to as "MW" (nethyl-3-nercaptopropregate). The remarkabl e
eduction in nitrosam ne precursor in the amde F%WCHQ pl ace of
fie usual disulfide is illustrated in the follow ng tab 15

ABLE | Precursor* ( CH3NHCH2CH2CONHCH3) Level in TFRUEPHMYRle Conpared to
WP Proc®ss Int‘l% gr’eﬁt? ihee of nitr am ée)cur&orr when a mercaptar) inter %gg%?eéﬂly of the

___' sul fide | ntoarpgdl at e eact | on ecur sor m de

I II
“ . HSCHCHCNHY
r4

where X and Z are hydrogen or (C,—C,)alkyl and Y is as defined above] is selected in place of the normal
50 disulfide intermediate [which is generally of the formula

X0
L
Sy-3—~—{(CHCHCNHY),
55 |
Zz
where X and Z are hydrogen or (C,—C,alkyl and Z is as defined above] in the amidation reaction is an

important and unexpected finding of the present invention. A preferred mercaptan intermediate has the
formula:
&0

65 R* = e.g., methyl, ethyl, propyl, phenyl, and also —CH,CH,COA-(alkyl) where A=0 or NH.
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25 " .- . S | ntermedi ate M xture Batch
('pprr) 1 . 5,600 2 4,800 30

3

. 6,400 4 4,500 5
] 1000 605 10,200 7. 0 095 907 11, 400 35 (7
i 5,700 9 x o 9, 400 10
=700 Am dated MVP | nternedi ate 40 o

3 Lo
{HSCH2CH2CONHCH3) Precursor in Am de RedSCHGHCOCHS er nedi at e

 xture 45, | Z|‘Batch - _ (ppm 1,2,3
'24314' 43 5 37 50 6 _
g wherein X and Z havbife gleaning set forth above. The intermedite & essentially half of the conventionai
0 55 disulfide reactant (see reaction A above) used [ the amidation reaction but, surprisiogly, Mblds a product

1?10 * Pr ecur s®Hchdowgpipni TQ%E“HQWWF@’HPTHSU“HUUW he sgife mechanigip jae postitpredab,

ph il thei ||I a 1—3)
quI ng a maf mg %ﬂercaﬁtgwﬂ?ggﬁm y ﬁ ME S!I?# H%P v tﬁﬁ%be?g% o?asﬁ\MMP"
pl’ oduct of thﬁ'n p@cﬂ; nLt Grkabl re% ch rec rgbel ldeSNhQn
liquid rat herusm@amaumécb dnnaﬁsuhus:.st.hae 6 Af@ratddli thafdubﬁmb tabide | Nt er rredl ate.
The difficulties usually encountered in handling, agitating, punping and

reacting a’%slurry are thus avoi ded. FurthéABliidse of the nmercaptan

i nt er medi at e reduces the am)untpecurs‘prg %p Lell& eeded for
cyclization of the anmide fro e},ﬁ@, pared i’ﬁA 'ine@;tel nternediate to
65 2.8-3.4 ol s, preferaly—s—ﬁ-nn'r's—p?r—'rrm—m""l‘m'e'r'ﬁFGTate 7 0 095
907 The ni#aosani ne precursor by- pAcidated Disuifidhiotesmedibéet | on reaction carries
through to the final product, but the dfteetiordad®® the Al in the product
res@lys in a | ower concentrati on. Thus, the ultipRLEssStabilized 3-

i sothi azol one conposition will normally have a Amide@ssfidne concentration of
apout 15%zf the precursor concelntermddiaen found i n Mikereani de. Table 11
itlustrate the different concentraBitens of the nmj ®pmhitrosanine 5 :
precursor (MVAP) in the am de compared to the n‘t‘F‘g’W e (MWP) in the
correspondl ng stabilized (nitrate aéded/ heat treatggdgy product for a mxture
cont ai ni-ngse( as the Al') 5-chloro-2-mat hyl - 4i sot hi azeloon- 3- one and

2: met hyl - 4i sot hi azol i n-3-one producdd froman MVP 88arting material- of the

pi esent invention. TABLE Il |10 Precdrsor (MVAP) i n15ﬂ9ﬁ de I nter rredl at e V.
Ni trosam ne in Stabilized Product SBabilized 15 0.10 0
Ami de | nt egmedi at e 3- | got hi azol one Sagfpgoe : MVAP (ppm
MVNP* (ppm) 9 19,400
10 : - 6,700
L Amidated MMP Intermediate
%0 - _ {HSCH,CH,CONHCH,)
§ I ‘ Precursor in
£ : Amide Reaction
oo _ Intermediate Mixture
~ 45 _ Batch (ppm)
1,2,3 21, 24, 31
4 43
. 5 37
50
6 80
& 7 60
v 8 70
9 <30
55 : 10 <30
" 110
* Pracursor = MMAP (see reaction 4, above).
60 Other advantages of using a mercaptan intermediate (e.g., MMP) may be found in the reaction product

of the mercaptan and the amine. In the case of MMP, the amide is a liquid rather than a solid, as is the case

with a disulfide intermediate. The difficuities usually encountered in handling, agitating, pumping and

reacting a slurry are thus avoided. Further, use of the mercaptan intermediate reduces the amount of

halogen (chlorine) needed for cyclization of the amide from the usual 3.0—6.0 mols/mol of intermediate to
65 2.2—3.4 mols, preferably 3.0 mols, per mol of intermediate.

7




1§ ; » 80 . <3 20 2 <30
2§0 3 . s " 60, <1.0 25
4¥: o 70, 7.3 5 <30
3§8 30 < 6 . 0 095 907<30 1. @
1p.6 7 . 110 3. 8.3 35 8 .
2 _ The nitrasagyine precursor by-product 0%&? amidation reaction carries through "tb}a Qgpl a;educt.
but the dilution 9f the Al in the product resuits in a lo ncentration. Thys, the ultfimate stabilized 3-
3 11 isothiazolone ¢ osition will normally have a nitrosarwl-ﬁr:%or%gn:fai'o oflja?out 15% of the precursor
‘51 concentration found if.ti: atnidd. o II]ilalstratgg the different concentrétions of the major nitrosamine
*

3 5.6 *NVNitecarshi (MNIAR) lin t&emidemamhgréd fd' ther nitrosmsdied MIMNPDInathe corasgotiding Stbilized
| nt er medi aini#raigjagdedibent treptedirprodychiopa mixtugegostaining (assherAllS-chiorpsd-methdigethiazglipgs-
behani sm f o8N] B8t deethizzglind-ongpradicediem a9 iMP Riffing,materal of the, prasgrtinyegtion.
pside in the reduction of the nitrosam recur sor _

‘et hyl -i@- (N - met hyl ) am nopr opi onam de P) in the am de. 60 The

i de disulfide source for treecp@sit(MveiPRE Anvidedbdaiyediateyd am de i nt er medi at e
‘eaction 4 above) is reduced t oNitiosainingin $tebiized Bradusy - pr oduct . Al so, the MW
arting material and N-nethyl-3-nercaptopropion- a 'tdqlizg pear to conpete
ccessfukly with nmononet hyl giid\Reinbaapnsune N-net Ry oa?igzmﬁ)@em de and hence
oid formati on of MVAP. These postul ated alternative routes are as

bl | ows: 8 . The net SaegleNb. | S t hMMABdppi)i on of MR (bswiel s fr om about
-:000-1 1, 000 ppm f or—tHe—dirsutfirdeprogess—toabout—<00—ppm in the MW
0CessS. ,p The heat trkatnent carr®®d out after thé&3addition of the
'trate stabilizer is prefefably perforsgd for a duratiopgand at a
bnRey at ure and pressure such as will result in the sane degree of

/- product renoval or decondosition as Wuld be achi eve&i¥y a heat

-eat ment,, for 4 hours at 954 err] and unggr at nospheric pressure. The

bl | oW ng conparative experfnents and exanples are offerdd to illustrate
i s invention. 10 Experiment 1 (Conparative experinent sysing a disulfide
it ernedi ate) Step 1: Anidalion Prepara&ffon of {38

i - di net hyl - 3, 3' -di t hi odi propi onani de I nternedi ate Charged to a

Boor-ti dht reaction kettle®was di net hy®3, 3' -dit hi odi prdpi onate 45.8 kg
01 1 b, 0.424 15 nol), laktane 59.4 kg (131 Ib) and megfgnol 2.3 kg (5.06
8. The mixture was cool edyto 15-20[erpgp Wi th agitaki gh.z4dvbononet hyl am ne
.9 kg (32.8 Ib. 1.06 nmol) was added beneath the surfaceé3f the reaction
xture th agitation at 15-200C and 3441-6892 N nR2 (5-10 psi) over 2 hr.
Wt er conpleting the nonones hyl anmi ne adadition, the rﬁ'xt{r} was stirred at
k- 20C for 10 hr. A thick, pale-yellow slurry was obtained. At this tine

e unreacted nononet hyl ami@ie and net hanrel by-product werw distilled from
20 nf&ture at [err] 0.133 Bar (100 nmHg). After the distillation

od, the yellow slurry was rotary vaggumdried s« ;-g

1 } 3 10.3
45 o
11.6
12 43 i { 79
3.6
50 6.0
' 13 37 il { 5.3
. 5.6
*MMNP = N-methyi-3-(N’-methyi-N’-nitroso)aminopropionamide.
56 **ntermediate divided for multipie conversions to the final product.

The mechanism for nitrosamine reduction in the above MMP process appears to reside in the
reduction of the nitrosamine precursor N-methyl-3-{(N’-methyl)aminopropionamide (MMAP) in the amide.
&0 The amide disulfide source for the postulated N-methylacrylamide intermediate {reaction 4 above) is
reduced to a minor reaction by-product. Also, the MMP starting material and N-methyl-3-mercaptopropion-
amide appear to compete successfully with monomethylamine to consume N-methylacrylamide and hence
avoid formation of MMAP. These postulated alternative routes are as follows:

85 ' CH3NHCOCH=CH, + HSCH,CH,CO,CH, — CH;NHCOCH,CH,SCH,CH,CO,CH,
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-;and' isol ated wi.thout washing to provide crude, dry

NN - di net hyl -3, 3" -di t hi odi propi onam de 45.4 kg (100 | b, 100% vyield),

r'contai ning 5,000 ppm N-net hyl -3- (N -ne hﬁb%agé?opropi onani de. Step 2:

'Chl orimation (cyclization) 25 Preparat Yo f m xt ure of @
5-chl Ows- 2- net hyl - 4-i sot Eh%e QI'L @1, QYRS IMYEH,CONHABY, LCEHMNGORHFHYISy | - 4

i sot hi azol i n-3-one hydrocht orl A'slurry of the crude the digulide process to
NN - di met hyl - gie Rer reldult i tRéliepuica ﬁmmnﬁiyebéwmqbeﬁ 5;9PQTCIU(9{’° g™ G 88 I Ne

di luted wi th jgelwierne ppnih tohMMPmme LG iRt g.lemaag performed fora
5- chl or 0- 25 met hythe Heat E@E’Fﬁ"&i%‘]' gd,9 re Y eﬂa{, 'on%fr ﬁlli;ll’th |émlr!i!;ree of by-product fe'“"";;:;
2- met hyl - 4-i Sé‘"ﬁ"’aﬂﬂ 7 e%fﬁ@% @ Ihod Grestmentrot 4 bours ARGy andyydesiatposet

iltration anfle® ‘fsf' I'zat1on The chI orinated slurry fro MRS
gle | tered and ﬁe%gednwﬁgicmﬁahtm exaerimsots #hs 8’5@!‘@@55'[3 df°nh'%i§£rntht% e ton-
itechnl cal grade product. St ep 4. FOE%LQL AtQN and Heat Treat ment

(St abi li zation) The technl c Qb Qint usﬁ@dﬁjnsuﬁdéihmpnémams formul at ed
by adding Megnesi,ug. niiddhéa A s diesipPrions ‘?‘%’at: W81 o des
heat treatnen F] 8 t& gugdapﬁgi\t véattion aenlagai e!["e'lhv eﬁwﬂrc ieh

product wags he.ean ramaatasd Kb 1131 4b) pog) m#t s m’g, e §uﬁad’ecw fhe reaction
tenperature. 'Ebmnb:atMmomQV'M“r‘ é‘;%‘ A 1ar,mumes 20 ems emieeg the

sol i ds. Thl S (eixtgregn sﬁN’écﬁ@ 15'54-20m06]¢d1r pﬁth\elgg w slurry was -
én al ys is: ﬁﬁ %m ed&ﬁa h}bho mthwlw Dq -product (le |l|ed from the

2- met hyl - zg,soﬁ, a':izap oAs naommHg) Aﬁerthed@ttl@?“gm ﬁg’g?ﬁéﬁaﬁﬁﬁiﬁmde 45“9 (100
750 ppm 50 and isolated without washing to provide cru:le ?3r.y(N'-methyl)amlnopI'OPIOﬂam' de.
EngLI ment 2 (IbLioo% sieldy genseining 5000 PR NEPFRRTN (ST NG & di sul fi de
kNt nedlate) Ste OQfiognto a three-liter, 4necked fl equi ﬁ.l-&
with a mech %“’f'":rpof%l r&l%mtcabro-mh\dﬂ@p@rasqhbﬁ -ofg Béd“éﬁl?g’ ge '%uh% .
condenser vm t h &h ofi}€8nd Hiyd@thiertiiapt er duct of Step1was diluted
di met hy! -3, 3 S tpmmhqbtt@pruenaﬂ\ed # 2 slu "‘Q‘E‘i‘g o Lo o) 4-sothiassie 3B Bydo-
dg) and net hanofwit g;guege "fﬁfso Schivrnbgad nmihdnlmuctrogen and the
mxture was co&‘?"é’ﬂ'etaﬁd nonet hy m ne (346.0 g, 11.14 nol) was
added t hr ou’§ Aftratl SaaeNSdtﬁmaﬁmbe with stirrin RAEdxid’ silinpto form
Af ter conpl etl ng 't ehlamigaeslhwm fitep &Hﬂﬁﬁ'ﬁeﬁﬂa“dﬂ‘i‘é" twdtr%g Wgtgésstl rred at
20C for 20 hrsxhettechmgatptaée pro@iyek reaction. A thick, paleyellow sl urry was
abt ai ned. At this t| e ;eggnegp(ggmiahyd)am ne and net han
by- pr oduct ¥er (§‘ &Iﬂﬁ' '" a%hgﬁq‘ectnmideumesm 3 was 1@'3“‘5'& x 'tato a reflux
Hg) . The crude ydkaydile, ﬁmsfé;fing&eih’uxtdleltdﬁ hegt (Eﬂa‘?ﬁen ggﬁgﬂg Itg’ﬁ;ﬁrature The
(4,022.4 g, 97%Hdeﬁ§ed)ﬂ\€ﬂﬂ°uw “wwegt]_tree@etfsog spended solids. This gaveaproductwnh the following Al
N et hyl - 3 (N -ttt brg# itarerd fRyBmeYS: B Lamerete gy
N net hyl - 3- N rﬁ?f‘g?'lmﬂ"“?ﬁat"f’ ¥%) ani nopr opi onani de. (MWNP) . 9 0 09 9507 A
p:rtl on of the internediate sl urry was fil Cmmeﬂtﬁ/vashed with toluene and -
diired. The dry internedi ate contained 8, 000@90 9.8% by wt

.met hyl - 3- (N - net hyl ) ani n@rshiopstonetd-4-isehazplis-one, i hatjon 5
‘P"ggﬁ‘f ationeof a mxture of,, ngﬂngm,agd..mIohyl -4-i sot hi azol&.0% By whe
hydrochl oride and 2-net hyl “A™Vsot hi azol i n- 3- one hydr ochl gd’l de. A one-liter
3inecked round bottomflasmmm&qw ppped W|th an over hed a°g| tator, a feed
I|ne (outlet) and a condenser W|th a dry| ﬁrtube Jnto this flask, 635. 8 g

agnesnum nitrate

of a sl urrysef N, N -dimet hyI 3' -dithi g\ gggme(.mﬁﬂad&pﬂoo ppm
rgecursor) in tol uene vvasw‘g %‘éﬂcaﬁﬂarﬁaeex TN one-liter, 5- necke

ntube
rasin kettle (i s@‘” .1ﬂﬁé&é&flamuewwednmma'wﬂ harr P;ﬁ;,g;, ST 8005 o,
glyass gas di sper u; \Sehdaf wikh mtrogeh @let adapteh svasrpipgst ,ms L f nitrogen and the
attached to san cﬂﬁ TR tanel (2380 g) armdmeth#'@e&‘}ggls hdhe PEf OLaded a;ugedagiseilspersnon

sl'urry. The ket tristuvevess coriddde '[g m’ﬁ 3‘111kﬁemdnwhv|a1;hﬂ aldigbn, "g;r mixture was

system mai nt ai netdbg With E@'ﬁfaﬁ 1,3 ﬂqykuow'rm”mp ebtainec At thigtime the

uctwe 13 (100
char ed with a 19y fof ) bﬁ onsemdd rexisiied g 5 (0
’ 60 lri:‘;\e Hg). The crude dry II:lﬁl:?a"dlr‘r'n“‘ethyl 3,3’ —dlth|od|prop|onam|de |nterm%$e$$é%k%d97°/ yield)

contained 11,000 ppm N-methyl-3- {N’- methy|)am|noprop|onam|de

s N-methyl-3-(N'-methyI-N'-nitroso)aminopropionamide {MMNP).
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5 ' Thé slurry and 2 were fed concurrently at a nolar feed ratio of
. 2. Thus, '453.g of- the slurry was charged over a 55-m nute period at a
ate of about 8.2 g/mn., while 227 9 of 02 (gas) was fed at a rate of - @
bbout 4~1 g/nmin., using a calibrated 0108680k . Step 3: Filtration and

| utral¥zatio Na &%on of thEGntbrHeidd| 'slhﬁ'{v TeN fﬁtb«lee IvhaS WAt tonleHE &nd d?lgd ghéjéry Wrﬁédla\fp-s
dded gr aduabhtyined’ 608 bprh Qf Hamiathyld-(Na@ethlfamiridproplaat@lat ch was al | owed

ettle, and the not her |iquor was si phoned out using a di pstlck An

ddi ti onal h'owat' was added, and addj tional pot her

roved, forp é psch HoRE LB £y Drphpis ey metyi-

1 Xture was neu ﬁ@l tb 8 rondP bbttdmAtabiivd3 eqiblpbd WitPdH iveHiefihgRdiotSNidsd IME (dutlet)

| urry. The af@alédn@drisaravith BBiying tub. IMB thistaske35.6 § bECkIUNG ofN,NSqiREaY 33y difhitdipedpiad5

nd a 469 ¢ aoﬁdee(wttaqmmnm presuiser) nadlugye ade plaeed@nd aditatedhs separated from the

T ganic | ray - A AET' t nettle (i.e., a chlorinator) was p;@d with an agitator, a fritted glass gas

= ¢hl or o- 2- E 1n%z§ tq_lﬁn:énﬁ a condenser a to an off-gas scrubber, and a feed line-
E }p}‘ as jacketed for-ice- at‘%bclrculatlon The cgoling system

- met hyl - 4- gt dhibrifatioh Batch at 25—30°C. The chiorinatoPwas cRbr@éY With eFﬂ%@gf #ideRdas?dnd

leat Tr eat miedl, (nBitelugititaratassratedTne pH of the above technical grade nateri al
as adj ugsed tB\ezshgrv aaﬁé':@@fegegcwufm @i roglerifeed rafiocof 2. Thup,dh $ gﬂthats'errawas

:"

724 0 of luBepi Sne PRl o oepl SR A9 RIS B2l Fofied yoneg e afve
sol uti on wi tROFAS S8 SO corrpos Conponent Nom nal
nc. %S“b 3: Filtration and Neutralization TOt al Al

LIS 2 I\/g( N@X3) 2 To the agitated chiorination siurry 20 g of Watér Wiscadelésogradubilyr Aftdr 40 enih. ptagifation, theas
tir ansf err ed batsh aaeavewm to setiigeariddlp memsdqmwmhpmw ystng io dipetisk-finefditional 45 g of

aver head agi't4f : "{ r: nd MERPRIR Gl A D6¢
tT{jler“*ﬁ'b- wat ¢ @,ﬂgﬁﬁﬁ mf Egedﬁggt?}g b Tha @gwﬁm %tl’dﬂgeﬁe tsaakip@etanamfe’é
e f or mak ataad a REDF6FGH ad@du lcﬁlrg&’ilb Gdteﬁ’élv&'éﬁsﬁi%fa}edfﬂ@h tfe brganic Idyee pr oduct ,

153.7 g, was flltered to renove ané trace anounts of solids, and anal yzed.

5  Anal ysis: Conponents 5-chlor nt4-i sot hi azol M33- one 10. 1%

b¥ wt. as ek 4= b sl aze! i n- 3-one 5. 0%
£ . . hi6ro Tk dth)-a- 171

bf wi. Ngjrosamner ¢ éro ° 1200 ppm 60 NO * [err] 66

g, 0 095 9507 Exanpl e-mbthideeisgtbisaelin-3-a@t i on of Crude 5.5
EN - Di met h%/éé 3,3 -dit hlé)ngl ro [ ?r??n?@ge |6ql;gm)val of Nitrosam ne Pr ecursor)
Ckude di ami c¢® Qf'b‘rs P de sTERt

1__0 g, y@s I-Qk% &&t\é%a he ﬁ&‘ c?éT a%gé enalw d%o sExrpdgis & %Ruﬂx #Drate

tb '?& 9&%@ Wit @

filtered ram,l ot ﬁ,g“g na pre- heat ed Buch ner f unnel f||trate was
k@€pt overnight at 5-1 O[err] in a refrigerator. The crystal | i ne product was
c@llected by filtration on&mpepenher funnel, Nerainel €oog- W % 560 g portion of

t0l et hanol and dried on;6 Wl RLary evaporator (35hgsr]/ 0.026 bar) (20 nm
"”Hg)/2"1'|ours) to give 995 (g of 99.1%pure internediate mp. 113- 115[err].
gct, 789.2 g of the cryst ahdinggd di ami ne internednade was recrystallized
'm 2300 g of b0| i ng 2- ropagltol Er&sg:rve 6%05 63 8‘1; 99. 9 %W/Wkamp wit
rrEdleag_ezggqve ea(%:%fgt “’fﬂ 8ﬁ2§@mian§ a't rmgjrg\ete? ? acﬁulg't: érﬁ%% 51 F‘
e mantle.

-3 N, 11.61; h&ornﬁt&%.rodﬁctmgz he%&rea t95°ngor4hrs The product,1537g,wasf||teredto remove
N—Tret hyl - 3- (d¥y traetdmolunta bf soliqs; apli apalgeet.de content was O ppm 15 (b)
Ni%rosam ne- Free Product, Usi ng Pure Am de Internedi ate Fol |l ow ng the
chlori nafq onA’Ef'VB'Eedure descrl bedcl n Experinment 2,152.6 g of recrystallized
pure di am de Omponents

5-chloro-2-methyi-4-isothiazolin-3-one 10.1% by wt.
55 2-methyl-4-isothiazolin-3-one ' 5.0% by wt.
Nitrosamine* 1200 ppm
60
NO
: I
s * CH3N—CH,CH,CONHCH,
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was chI ori nated the chlorination slurry was filtered and neutralized to
give 537.9 g of- techni cal grade product, with a total Al of 21.5% A 350 g
portion of this t echni cal grade produ ﬁgpé(gi nmul at ed by di ssolving 145.5
g__rragnewm 20 nitrate hexahydrate in"t duct. The fornul ated product
S heat-treated at 95[err] for 4 hours tesarghle® 495 g of 3-isothiazol one
hnposi ti on WRectystaltizatiorodf| Conde DimyeteyitB'rditbiodipropionamide (Removal of Nitrosamine Precursor)
54'Ch| or 0- 2 rre 1ud§1d| rg fmteé_g qt (dgul Wro%{f% tr‘r'nant'l above), 1400 g, was dissolved in
wasdll ro

: ili op he solution a pre-heated Buchner funnel. The
2: met hyl - \ézﬁ gt §5n gﬂ%‘t 5—10°C in a refrige me uct was collected by filtration on

N* trosas m ne dBUdhner funnel, washed with a 560 g portion nfethardlaRtdridt BF W rdisHy evaporator (35°C/
one det ect edh.o2Exarniad emiZongtlz nsiesitogivel 998 ¢ o 390G UBIrs intefradiiateRu.p el 12e1 15

| ngr edi ent | sot Nedz1888 rgeqf tlmrystallrzedp(ﬂrgr@ph intarnpedi r%quegrystalhzed from 2300 g of boiling 2-

2: met hyl - 4 i 59 i‘wa ide intermediate, 113-—115:’6
5ichl oro-2-meth dPT 5, Eegrggbqq qbgﬁl Qiafg:gahé:éfigéml ated as
above to give pure product Thi s materra th or ‘W thout the 95[err]/ 4

hour heat treat mw-methsl-a‘-(uUmdhtllambsprbplevmtle qanitent(mampnes and nitrosam ne
precursors, : ng n@? Inten e (Precursor Renoval by
Sol vent EX raBH:: m ' Qelér:fnfé# fhlf § QE ﬁgggeamf éﬂ%z%%ﬁ%&%u%&&br@mam.de
mechani cal StJvJsrcﬁfonn &'le valtion &l fed |aRd ndutrafzed RgivY 587.0 GEof GRS GRGe
wrth nit rogenprbdiketwtraslﬁm Arqum pI aced di net hyl - 3, 3' -di t hi odi pr opi onat e
(1062.5 g, 4.45Am50)p ppsioueﬁ@us(tmﬁucﬂ eamumhamwa'erzgsdes jng T$h & g magnesium
appar at us %sﬂ‘ﬁ%ﬁhﬂﬁewtﬁ? °a§1 “{aﬁé‘ PG gh%%eatesar fprd hpyEto aive 495
Mononet hyl anith 9lonp cogipgsitio QoMY "Bligh -t he gas di spersion 40
tubg_wi th stirri ngs.@roraﬂmzmrrm.s&h.au.wa.&ehrs Molsey bya@npl et i ng t he

nmonomet hyl am ne adzméthya-isothieeolimidxiner e was st it 5@ twt20[ err] for 20 hrs. to
conpl et e t?Ae r eact Nitsepasming ppre k al e yell ow sl Grrx was obtained. At this
time, the unreact e’ﬂf"?ﬁﬂﬁ‘ﬂ‘ﬁ@fﬁ%‘%{ﬁr met hanol ALY t ol uene were
distilled fromthe m xture at O. 133 Bar (EkQApiatHg) over 8 hrs. The
resulting slurry was r oNmvoyanfine¥e Prideds, tremgmée\cﬂ\mﬂb}edunhlsotdrambyl -3,3" -

di t hi odi pr30p| onAlterdgivéld,®b®.29n vl-&@&ma;olletidye- art;tmtea&tho -Heth-is zolin-3-one, can
N- met hyl - = qpisineg ‘hfﬁi"tt'dﬁ!e"@s ::;'% %ﬂ‘r‘éﬁﬁ’%‘* 7‘?t%rr'tbf” Vithoutthe,3peC/4 hour
pr oduct (353 apiregient is fpynd dg bg free s pitrgsagrineg pRrnjigsa W&"t?&‘t{%smf. | tered
through a 2,000 m course sintered gl ass gwipek to give a toluene wet cake
(419.1 9) 3sThe tol uene wet cakermwmhﬁdal\wsblvmbdra@[oerr]) met hanol

(352.4 g) to gnrreomeeemmmkpdﬂmeqym igromerhaylical stirrer, shenmemats swet'spe lop tube
was dried in E:‘Pﬂl ' B)PUPgeé‘t‘"' tw“ls.fﬂ?ﬁ%’r:ég‘tﬁg“éff :r fogiprop dﬂ gﬁﬁésﬁfe
drl ed am de Lﬁvﬁﬁ?‘ @ m,‘dﬂfmhy, ygrg)gf?mﬁ r p $ |spersmn

thy| | G@tﬁﬂ-ﬂd“@&} b Qletmg the rivsho I&gmékkﬁlltiaﬁ Qmﬁlmuwwas

st eps ‘2, 3 andurred atee%:rfmlaetﬂ's Itﬂcoﬁ)pp&’thmmlotﬂ Astilck\r@je yellowr stlirry was obtained. At this time, the

Ni:N' - di et hyl Elrseaswd wemﬁwvé% 535 mcrésmggs}f'egwmq dsgtille f W%@B}:ﬁ f

3«-| sot hi azol o E‘f‘lﬂ? 13 (N

55 &-f 45 5 n‘é:i ftﬁ 'F H}é% Eax%ﬂﬁledﬁgg Q)ﬁetﬁ) and vacuum filtered
2: et hyl - 4-i smt R3 0 00rh|3o|ﬁ§b€kmtered glass funnam7 oluin.e\nf&dakﬂsm ghdhe toluene wet cake

25 ‘ppm Ni t r 0s oad wash@twithiepid ¢0°¢)srethanol (352.4 g) to give thﬁ mq@amwe@p@dm@@ g). The methanol wet

o R SR S

I’tbt ary evapor g igrdbi lﬁ|d Ecﬁ\tfé?fe}l tciéivm0§fof331tsofﬁﬁi b prod (rﬂ‘lr 2. ’@dnth the followmg
it er nedi at e eswgdositiored 10, 000 ppm N- net hyl - 3- (N -met hyl ) am nopr opi onam de.
6- Condi ti oned Anberlyst 15 sulfonrcgmgoc'%rc‘i i on exchange resin (22.2 g
of 45.1 % w mate N 100 g of dry resin) was
washed |nt¥)V/a 50 nﬁﬁﬁ%’,ﬁé@_’fﬁﬁmiﬁ:?ﬂﬁf’ lr':““'t'eer) W t%ﬁgg anol (25 m). The
resin was rinsed ORitlobgnigdl UMM Wi t h et hanol ( 29)gb to give a resin bed

vol ume of 28 ml. TN#rogamying précorspesli at e was d| ssmr\ﬁ@dtei:tm met hanol to give a
19. 9% W w sol ution. This solution was pasg ough the resin colum at

anbi ent terrperature and at mospher gj 6. 0588 vaébﬁgngxcggrgw rate of 9.21 5 bed

vol umes per min L@rﬁilterl@@ak{aﬁes(tfbehﬁﬁﬁ Rb&vaf proRENINMirh&thyl-3,3-dithiodipropionamide was rotary
N- met hy| - 3- ( Nevapbiatey injthe Tatveqsrp i cOnstent wéigha.Ttle hteeakermlamnerg&ntatm mooedpraﬂtrmthvl-t!-

col l ecti ng 34 (NekthwbdrginemopioRamideot al quant i tay of et hanpl [ G 0
treat ed Conditioned Amberlyst 15 suifonic acnd ion exchdnge resin (22.2 g of 45.1 w/w matenal in water, 10.
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p to the break-through point was 737.2 g. Rotary evaporation of the el uent
al | oned recovery of the crude N, N -dinethyl-3,3"-dithiodi propi onam de
{146.5 g, +99. 9% recovery), containing 380 ppm N-methyl-3-(N - @
et hyl )—am nopropi onam de. Thus crude, when converted to a :
hi t r ates<st abi | i zed 3-i sot hi azol one tgpgorrpom tion by the grocedure d
Exanpl e 1( of B Fé4in) Wad whsRedGrepsIEIbisene (1 nma@mteda'nb@e\hm%‘z Ml TR (PERPPYINS
anpl e 5 (dnrteedotutronwitRaneheabl (509 nrlbtn QEﬁéH‘?f j" 'H‘af‘ sghlﬂroﬁr-;h,ggms,ke,ds

| ask eqw ppemhe/\uhv hnt%tmﬂ@ﬁth FC'EI r"rﬁne;t f‘ﬁ‘ Qi aiea ﬁ,g,e.cgassuekaipemrmfa ebe

1 sper e TR Wiararel Y ﬁith NARA A1 BHIN -ttty )hiaopydpionamide and

Hi net hyl - ak‘t’ix'ﬂ mepsaaamé m&d&ogmeQTWmm}h t-tmfmqﬂwﬂﬁﬁehmf frpe
y). The ap Pé 8 Hés,,émﬁ“@.\gﬁga vws17372ru Rotary evapampntqﬁﬁ‘e “R‘l‘ﬂﬁ' A ESm fojb] ﬁ e
-10[ err]. mnomteinyumm@d pmuqoa gﬁc@r@ e '3,;,& \Rotfiddblone

li spersion metbﬂ)amvmnroemw iti ﬁﬁ.accﬁfdaatfe mmnqﬂmenmgu
:he addi {9 ofPmppsitieny the prosequr °ﬁ%| e at 200C fo? 20 hrs, to conpl ete the
‘eaction. A thick, pale yellow slurry V\E@mg?vtsal ned At this time the
inr eact ed nononet hyI am ne and 2@reswsne RampevsbRyopn £d GdPelsidR tube
i xture at ~0. uite:-zoﬂa'ner( &wk oauippse "J‘Q’&% ?'Ie% i hiﬁe’é?ﬁh?ﬁfﬁﬁep.emaa k5,
slurry (¥7.an "’ éﬁ; ratu e%mlth%b getand Be Biixare was copledto
'he” concent P g U555 |In6|) wmdaédjmrdygtame 45@@#?‘;:0? 12439‘1 \:supmggo%?,‘f;
bl urry was &ef ms ms:wa ety tmada@wngh -ﬁpr TeRaNFOC for 20 B e and
fi met hyl - 3, dedbdctionoditipekogsleovetiow d@f ! m ﬁyt{f .| ﬁa %Bmon of
rate d Q,I Qia.ﬂﬁrl HaConodhtration of crude

gont ai ne@ 9 sGHOmpth anor\mre# led fom

¢ondi ti oned ‘Uﬂrﬁb‘é t Sr) s ) @orfeepanting 12089 gofsfudg §, %
/ Warat er | alpr ' ) ,,,;y gm;a (gé%w.masnha rw\mdammetctontnmﬁ 2008 gorhN-BEfP

§1 cmdi arret(@t th) maﬁb gieramlide( 25 nl ). The re5| n was r fn GAtELTED
i-t h et kanol (:ziﬂtﬁomdd JAntberlygt W@ulffntce@ﬁ‘ ,@;@B o4 éﬁﬂ %5 mil. tgr .nw 8d titised

Jfurry in nmdflawmsrwdssww‘%% pagd “%i %‘ffmet 1;.@,'5"9 £ 28GnIpr OV de 2 20. 0% W W
fo! ution. Tmnéh&h ai;‘wnwl lu %{ Oa nln ﬁ luteB vith Gﬁth:nqttl!l mmiﬂeatma%b'i'/\gﬁ?'”“"
ol

tlenper at ure ﬁ&étﬁhrﬁﬁ Béld’eﬁn ediuran éiemblbmmnstaé"‘b#"d@t 5
gr mnute. atéeeu b Mmsspfxt&mmlae éue wslt' RecRm ‘I'; o:’ug';z Mu 'ﬁé :\2 mw of
'=‘op| onani deprqmtamrdeakd lormkcs'ur fied aftp o df‘éf'mﬁ, &G& L& S breacth 6o TS wab
ent. The m@}h%)P‘ q#’ yl-eva ‘ﬁﬁ} ona efuent allowed recovery of the crude N, N-methyl-3,3'-dithio-
- di et hy} 2 |6n i § { Ao oo pra/ et &4l gt mgghwllgrinpRropionamide.
feak-t hrapug‘h " ngwa&p bedl. i ERGmptd 2, 7343«st<mt -59%?"&??‘*8;1“‘8'{“"{’ il

tuent al |l OV\aﬂBnhastNrgd afl netht@hvd @Rj@"q\?mf‘ g?w% i MINGY, BRL@SHAMEiFof

53.0 g, 100% recad@\semplp of this ok 9 g f aﬁ‘ ,cooledandf'lteredtoglveabout97gof
".'thyl (r@te’n’Bterfgf y%ﬁgg@gf ‘"etm orhOES T owi ng the procedure
cribeg,in Eﬂgﬁfﬂ Sf 't e above rrentloned I nt ermedi at e was
orinated, fil t@Etﬂ&o&thﬁursétmhzone&om) gi ve"27l big’g of Tech grade

duct. A 60 g sammpthgl-abothigolin-¥eneh gr ade pro formulated with 29.4
fbf [err] and 7. Bitygsagiine,ARB ¢ he fornmul at ed Q,qecuimdwas heat-treated at
i der] for 4 houP‘§’°s%B“l‘é'8°"ésﬁd-§f| Itered to give about 97 g of

'_'“sot hi azol one with the foll ow ng conpogxampieB 40 er)
-hl or 0- 2- e hyl 4-1sothi azﬂhhnmuﬂuqﬁﬁ@curg_ol bv%l p # scl::::ed':lglroplonate (212.5 g, 0.892 mol),
fet hyl - 4-i sot Fullemm the p@casiee of Experiment 2, S hy. hd (€5.0.) 272 mdwere reacted.

> Ni t rosani r!@"pl %?'K‘%% onate “8a4 9, 0153 mo)a cme' chimet |.Elgampiog|p@plonamlde
e

dn
(Iinhi bi t |58n " gﬁg‘gﬂzgﬁf ‘Iaa’éﬁva"%{féep SOETEny e rmwmm pRICRIgNAMYSle Sét
oft Experi rrentab?fv réf ea@a huging Fjgher uvetlhpbdlfgﬁ' g‘?l;ll s ph %;‘
mol’), met hyl e%mm&naﬂmcspemplvmmoew ??:,n}g pree on cSL“ senBah uﬁmrreaend
(69.0 g, 2.22hudledphilipesaxence’ kﬁﬁ&vﬁihuﬁdlyvm rotary
evapor at e¥f td‘"@?%'“&?ﬁﬂﬁsﬁﬁgggﬁ?tmf%m 3"-di t hi odi propi onami de (224.1 g,
98% crude yield), containing 1,000 ppm Example?
N- et hyl - 3- (N - net hyl ) ani nopammt@nahﬂrd@lfsovwefﬁq??“éﬁmtE‘E“é"ﬁs wer e repeated
usi ng hi gher |evels of a nucl eoph| I | C rrerc hRaeffegNger the results

WNOTWOQT O O ’“(‘DQ

establ i shét aﬁeesmw 1 P ek dAldalfirrét) thérmpmater, gassispersips e,
as hi gher concedrﬁ g qh? adspt&p@as&imgmmemé rfw@e!oprp &Qafﬁé‘y'et“gplafgfn:
manner, there mae$6.@ wnﬂ hiyyogen bmdnlbahwffbw#sr"e onomey

0°
fter
ni trosam ne p(1e$m§,m5+iﬁd1)eﬁasiadde@0hrhu9§ztm gseli gf 'b B Stg%e t%i:ﬁ ?3_5? y ‘&'&'h?uf%ﬁme
t he i nven#d on coribletinpthe additonsthe 'Bl"f“i"wsé?"qgr’ rcapt an React ant

Rout e) 60 Step 1. Preparation of N nethyl- 3 rrercapt opr opi onam de ( MVPA)
Into a one-liter, 4-necked flask equi pped Wth a nechanical stirrer,

t hermomet er, gas dispersion tube, and dry ice condenser with nitrogen inlet
bt er, was pl aced net hyl - 3- ner capt opropi onate (MW, 504.7 g, 4.20 nol).
-vessel was purged with nitrogen and the |liquid was cooled to 10[err].

ret hyl am ne




(163.0 g, 5.25 nol) was added through the gas dispersion tube with stirring
at 10-20[err] over 1 hr. After 65 conpleting the addition, the m xture
was stirred at 20[err] for 20 hrs to (Bga#]?@the reaction. At this tine@
the 12 0 095 907 net hanol by-product nreacted nononet hyl ani ne wer
distilled fmethabdiby-piodeaansl unteactéd @B ridthylatnind Overprdiqied fmhehvfemﬂtrré 13&13@!(]9%

was rotary PfLse wa 'Y\P‘f?ﬁ?';h;f W fP OREPERTIR
g, 100% vyi el @ﬁﬁi‘"ﬁﬁ?ﬁg‘ B[ 5 %g\‘? NP @g{'@h rﬁ"m° bif: maﬂ'opropr onani de.
5 Step % @typqrcma,ﬁ,ra%}, The procedure ‘dgscribed in Experinment 2 was

nodi fied in thede dhbca@uiré ésciibeti i Expp ﬁm a asrmdiﬁde u(wm emw mmtmwpphaciée
of N, N - di méMMFALvEs 9seddn mmeem ro "a'a'd g pf N-methyi-

N-met hyl - 3fReEs %‘“ °ﬁ§¢f "arr; éﬂ%ﬁ”"}: '°°”’ fésrz.r;y
at a mol g f; 99‘;1&%]@%6}5‘: % fe c&rc@rerﬁ; egb 99 indkeg Of
31 % MVPA so ution was ch arge over aperrod of 55 mnutes at a 10 rate of

7];1 g per msmr;:%ﬁmm:%margMz ;mf 'EC‘JEGZS W fed co&fgﬁnth?ﬁﬁ a feed ,.TJ' ed
of 4.0 g per wiag thepegse ’em%"‘g g N{%;M* % -
procedur g, d&#8EPT BRYYEIRC .88 T bl s SR |'?f3' ‘r‘gon S urr & ove was
wor ked- up and nelhiofd-3-metyliafotiarfinIoned Of TieoRvycal grade 3-isot hi-azol one
with the foll oW rgnaspasihiakdin-3-otd 5- chl oro 2538 iywit- 4- | sot hi azol i n- 3-one
16. 0% by wt. 2neth|- |soth|azoI|n 3- '(‘%n 5.3% by wt. Step 4:

For mul at ' N rtion of {RL kWi gPide dfrial made
procedure d§ ‘?vﬂé'ﬁ, mﬁaﬁfg h Q?L?g( NOg); alggoog %&e@fhe&&ﬁrufﬁéﬁlﬁr@ﬁﬁ W@s heat-
nmat eri al @a@@Quaed/\aﬁ fiits}adm gile hrazglo% pr?)dtg:t vishi thi fallioneling cdmppsitia:er .
Theéjornul ated product was heat- treated, cooI ed and filtered to give 289 ¢
of 3-isothiazol orﬁec p%d@e@Y'W'W'%ZH@'Mel owi ng'? 2 d@‘r tion:

5- chl or 0#2- et hy| 2@ Vé‘ﬁ‘t”r‘ﬂ NEYFPR"S- one 12, 2%J%o0m - 25

2- met hyl - 4- |soth| e%,egngo,(s, 3. 9% doyie btectddl t r 0Sam ne

3.9 ppm Ni trosanmi ne precursor S) none -det ect ed. Exanpl e 8 30

(Preparation of N-(n- OCaEr 3 rrer’gg p"ﬂ’ég uh Qg/yer MB:E;? tan d?e@f:t ant

Rout e) 1% a S”ﬁJ ; ﬁ: Itl fgsﬁaq Fﬁ%l thg bt d%a%@@%& Elaced
stirrer and g éﬁﬁ mol) and n-octylamine (2.19 g, 16.94
met hyl - 3- nerrﬁmﬁn G'pd§ apcttiomaésoel was &ngecteirﬁo S#aﬂm‘mia)n;nga:lbdcffm mrb Ialamtzmeva Qrs,k@d e

16. 94 mml) reﬂm weaeﬁrredrfow‘@ésmumsﬂectoﬂmeqoedemwetur@

the reacti orf‘”é ene

was added and trh& N-QH’ 3}315(5?&1#“’6‘&5ro)Sl%f-‘?an'f\rlfiéliﬂBéc &éﬁa%* i &n@erfe@ﬂf‘d:obﬁbimﬂiﬂcﬁﬁtﬁahg the
Evapor at i on mfredphadiggd-rventil-isothdalin-g-edesbstapialhsieg obnitgsedige ahdmnitcpdemine precursor, i.e.
N- (n- oct4pl ) -Beomeptqn:io prceigrnsh afth the inventiad: oily white solid in essentially
quantitative yield. The N-(n-octyl)-3-negcapt@propi onam de thus prepared is
converted to a conp@sbirhéon o@ﬂ%‘@bl@-rﬂ&cép’ﬁfpr E*-Srﬁﬁ@gﬁﬂbﬂaﬂ:tan Reaction Route)
2-n-octyl -i sot In agRdill ulBnéked redéticri eeiel edulpped Wittea ibgreti¢ stireq raflvecahiéhser, and gas-
ni tPosanisne lplreeorurissa,vhat,:ept:lP égg;omf% @ c’r@r w&%&gz:gz Idﬁéﬁ&%ﬁb}g‘; %E%Et%ha%e%§?aﬁ
| nvent | on. rqyloc\ rred at Eﬁfcr crude rea iXture w c‘Eﬂ ated unde
Mer capt an Rez\gﬁf cmgim[)&&cé ihe, Silent and e eh-ﬁ A3 emﬂv Mﬁﬁ% :
Wi Th a magnekasC esskhtialilall K-Blobyis- fPfoionanadé] ThaSN- yI-3 -rhét dbfopﬂiﬂ&nﬂﬁrﬂé:&d.rs
| sopr opagol rrdpardd) js penvertsdytoani coenppditidd0 coptairdifig 32 werEspondiag IN-REPYIipPth@olin-3-one
ner capt opr op?"@?fa'!t@“\( fzee(Pfg"t"OiQS"'maﬂﬁmV')sam’PH @reCUBRTt %A COBRASEIPN pyaccardanse itk ghe
to atrap coffeielng LLEAE, o bSOy o8 Roglilfadih bislcPthoftor 3 adaanck Qats.
19.5 hours. The crude TEACtT on M XtUre Was cofcentrated under reduced
pressurest 0 ciaR@ve excess anine, sol vent and met hanol . A light yellow

| i'qui d was obtai ned which was essentially

al
N- pr opy! - 3- mer cabPOpsbISr PREFNR- 's"lth'ézq'@“DF‘?S‘iﬂ?F'“@ ‘i?B'raE'a‘Bfaof)FB‘Blab‘ﬁ%{'ﬁr°H€e formde:
50 prepared is converted to a conpggition gontaining the corresponding

N- propyl j,sot hazol i n- 3-one substanti al | yEe‘?‘ of nitrosam ne and nitrosam ne
precursor, I.e. a conposition in accor ceNa¥th the invention. The word (!

"Lakt ane" is a trademark which may beR egss/ered in one or nore of the

I gn
des| gnat ed SEN?\&SI?I R and R' are the same or different and represent hydrogen, halogen or (C,—C,)alkyl and Yis
. 65 (C,—Cglalkyl, (Cs—Cs)cycloalkyl aralky! of up to 8 carbon atoms or phenyl optionally substituted with one
\
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55 Jainms 1. A process for preparr ng a 3-isothiazol one conposition
ont ai ni ng (a) .3-isothiazolore of the fornmula: 0 60 [err] wherein R and R
e the sarre or different and represent raqj‘ir( haI ogen or [err]al kyl an@
is 6§ " [err]al kyl, [err]cyel oalkyl, ara %ﬁg to 8 carbon atoms or
henyl S6pt | onﬁdtﬂayolsbu-b&uudt aidanireabtochmavenetglamine @e@getﬂgagrommqmn@re &30
Ind unr eact ed mohiaihe Hesulting mixture was U’F@t ‘13P?4|§i; %N(ﬂ‘r‘{ ﬂﬂ?’m p f;ﬂ‘lf",(g Wag PRjgnaRlIde
(1100 mHg) . THEPOBES1A0F ViR frXpinirg <iR.ePTy Brmgmy! apor a PP ST vVe er ude
N- et hyl - 3- grersqéa,pzt@p,gmhgnam de (500.8 g,,100% yield), cont a| ni ng <30 ppm
N met hyl - 3- (N - meidprboeaiire exofilieg i Bxpetinient 25was niskifipd B tha@iN-wethyl§tniermapPpropionamide
procedure des dMMBedlvasmsaanp!aqewéMN qmmw-Srabérhrqdwmqﬁam'Ha Thus, a 31% solution of N-methyl-
N- net hyl - 3- mar%,a r feed ratio of about 3.2.

y F[;sgml ﬁ?é“ %iera period of 55 minutes ata
N, N - di met byl ,g»ﬂ3 ﬁé uacm@ el b 0F 410 g Plr TR -
3- rr[rcapt opr opl ona |n toI uene an were fed concurrently at a nol ar

feed rati o of St&};cnitFﬂt&na’nanFmeEﬁah&tugnof a toI uene heel , 398. 9 of 3 % Q
solluti on was chafgbdmemrpr@ew#eeﬁ'beﬁ iniE, ﬁﬁ%@g 5&'%\8‘1 s"‘r’ ;{co s“g",md ee-
mi nute, while 4@ 2dgeutralzpd Joegive;35%,8, of Teghpical §iRA3 1'% 'ﬁz§)°%ﬁw &

per, M Ut e.” Step 3ig .4 Ak ld @bl | 23t i1aDxglvkov ng the procedure
deslcrr bed in Experrm&t,w.a.,.sot |iahloaé| nati on sl usB% byade above was wor ked-
and neutralized to give 355 of Technl cal grade 3-isothiazolone with

thef fol | owi ng Yemds (fgqrquila(tjgn aryg-lest ﬁ drn penmen&}‘J g??% %H%% gh&hﬁraggﬁmatepiiﬁngc(ﬂ

2- et hyl Eol|o %1 NO -6H,0 and Qidted product was heat-
mﬁk s 930;39 product wiﬁOihh @Nbwigg tdneposition:

pt ocedur e descri bed |n Experl ment 2, a 200 g portion of the Tech grade
| al made aboves-omo-ﬂ-memrhswdaﬂa'yiwm ng 8712?"/'9*’ (NOB) 2- 6H20 and 2.1
ter. THe forrrulét“e'dv' iwthieingeheat - treat (%cg ?%' ted and filtered to

289 g of 3-iso © uct with the ,tdgﬂ,agutéag conposi tion:
50 | or o- 2- net hyl - 4'|E§¢ﬂg’p£r'lg‘%g-one 12. 2%by .
2+ m?:t hyl - 4-i sot hi azol i n- 3- on ctyusmercapmx;gﬂg"l? r Ojtg,@r a rté,
3:91 :ppm Ni #¢ osam ne rIr -
(o ebaraton o L e s
ROUt e) Ina Snﬁl 'i-dacti?ﬁ@ vvfa@ bt ty €&5ﬁ$onﬁqiﬂgmlﬁd1 tokrafmarcapvaparg, and the
stirrer and gaaaamah @ias \sthSedpion tER] howso prhipthe odactidh teinperature was heid at 30—35°C Methylene
met hyl - 3- mes café‘?‘dwrde aeﬂmeea'(dzhﬂcrgde preflugw azerrearma rouRshatp rqa \eporation g fihe
16. 94 -nmol ). Tfrﬁé;’:& s uanmal Mﬁ'ge%‘dﬁ‘ﬂ?& 2 '?8"?3"’?'?‘&"&% k-l ng°'BI eac
to trap mer cap't alrny MR q¢§yl) 3319 erﬁ;ﬂ i@ huy\Brapatdd i EdAterfe@ to alddmposiialcEntiifing the

t He reaction t esrReesonting ﬁnw-d&fﬂi lini3-080 subStaiially free Wbxiitnosheine arBfnitrosahhioéprecursde i.e.
WES ‘added afd & bemmsitioheinprodiande withshetimentidner red to a round bottom fl ask.
E\?aporatlon of the solvent under reduced fess e yi el ded crude

o a(%fgg-’n

Nf(n-octyl) - 3- e 2P R gﬁ; pq‘f:gréi_sgl@ 148 b blckbtin Rea&RR Rbda! | Y

quantitative yieligash Bekeif ek gmam@n&mphﬁmm Rref, FefiGix UnaEMaereahdigas-

c n(drted L aintedRasigldcad isaprdpandni (29 rﬂIhEn-pmp\rlmerKd.mlgg, 16 92 mmol), and methyl-3-
n-0Ct yl - i sot Iniesamsbaropidhater{20 g4 1656 mol)aTHe eam'qeefew s1CPNRaIPA tq@ trgp gontaining bleach,

 riosai ne iy @'ﬁ“'ff‘%“?:"°':;%ﬁ?£%%”;’:xiess éﬁéﬁaém 623?‘%1’ a‘;'rrrrr:sﬁa‘;:::s which
vention. ExafBl Edtail ShaNdrg s Blrodhptadakimd. Hec R s Mreuawmdaanwde thus
I capt an B@aCTpfeﬁﬁeRQﬂtc&)vehﬂl % SMBdrhpositidrl icort#ifike dhe' earedspading eN-pepylisothazpliredione
wid h| a magnet i 6ul$tamiaﬂ%|frpe plofitrasamioe Aokt Nitresamingprecyrser. 43 compesftiep ineesorgange with the
| sop[ opanol (2"WP t'°"n | ami ne . (1..00 o \V
mer capt opr opi onat TG'séﬁraFﬁ(‘?ﬁ'SWh'%{% VG"Séé'f |"(5&r‘11I '%'/g"ses"eIr °ﬁ7ar§§%glﬁﬂ%atedatates
to ajtrap gont ¥akthdd bI each and the reaction was stirred at 30-35[err] for
19. 5|\ hours. The crude reaction mixture was concentrated under reduced
pressure to renpvbAsrasessfor arepating a Jisothiarlonasemprsitinneeniaining (3) Bigathiagainegfithe formula:
l'iquild was obtained which R o _
i 60 . ' ) \ n
N-Y
R1 s/

‘.
\

¥
%

&
&

wherein R and R! are the same or different and represent hydrogen, halogen or (Cy—C,lalkyl and Y is
\ 65 {C,—Cslalkyl, (C;—Cg)cycloalkyl, aratkyl of up to 8 carbon atoms or phenyi, optionally substituted with one

Ay g

bl
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s essentially all N-propyl -3-nercaptopropi onani de. The
£ propy| - 3- rer capt opr opi.onani de thus 50 prepared is converted to a

cbiposition containiing the correspondi ng N-propylisothazolin-3- one

sfibst anh.yal I y free of nitrosam ne ano 095r Zm ne pr ecur sor, i.

cpnposition in accordance W|th the invention. Lakt ane

trademark wif ebé’yﬁ“@ ‘“ L i "cﬂ k ’a' ?%jﬂ‘a‘fyg‘g
;B amedlumfﬂ elsoﬁ'uazolone WNIC! 110 om I’ls S ater or am solvent Ol

55 Ol ai M8 mburdnBlobraha ) b dppRp Rt ot & 'Eﬁg 1841 For thd Bt HhzoloRé) whersin

contai ni ng (ha)lsoandz&&iéﬂs Pédplaret Dy Glclikdiion,f vaithgH ﬁalo fhting agent, of an intermediate product

[err] whéer ec:gtaﬁimar:d wﬁa‘?usegglﬁm{gm ofi nitfoganaing ;mehuce me;rﬁs f@ggn
hal ogen or yepi) in|the, fina ! Bro SO pn a vag | R$& 0 pg{tsA of
up to 8 cargﬁtﬁ'a%’f R{“’B’P'e‘ﬁﬁ Y usipgsis; g ap 1’?'"&‘%3%"!% ji—!B e Bia s o 095

9D7 or nore hal ogen, cyano, nitro, [err]akkyl, [err]alkoxy,

[err] al kyd acyl am no, [err]carbal koxy or sqjllfarryl (b) a mediumfor the

i sot hi azol one,” whi ch nedi um conpri seS$:-WEHSHCNHY®l ar or gani ¢ sol vent or a

m xture thereof and (c) an appropriate gnount of nitrate salt as a
stabilizer for the isothiazol one, wherefn the isothiazolone is prepared by
cycl i sat 10N whith tarnz bl yage b8, 2RIk, andfy Brasi detifiardReveR b, Ihmedistbly Drior to
cont ai ni ng ayelisationd @moctihg) Whoilyadr ingpad, précutsbitd) ofthenltibsamine Grbmithel diansidaintaenediate by
by- pr oduct Knhmnxmaygqa{uu'scrpsthGnq/g)(mtslqb'pré@*trapwntor\@) by ava'hmsparbwcinsédmaﬂon

product bel 84Fusier r??%%’&% i E g‘m V%(a’("
i sot hi azgj o p?gr;gfo%%q r 5&"!?93 o r&é]nct ?o ahtHee
of the for NMilesende okanu Sﬂillﬁ: whicH i€a MYEHAS6dH a@Eh ﬁfclb} nibﬂﬂptyn,m:cﬁ&
def i\ned  aboyeneraiiyehorei auttecithart aﬁ ymme ir0# Michad \additioatebating butenmuhl dvgs nothdegtagle the

in part pr aem@mr(? ugs(p)ftbmaq#m,roo%vdhhwmp@mﬂb Igeha!nsavﬁﬂu@aqem efiemefaptoe e
o oS T bl Tk G o e
(B) by av0I Géridth fOF of 'SUch precu

atm dation reactlon by whi ch the am de |nterned| ate is fornmed by: (a)(i)

ri{ eparing the 3-isothiazol one from an Nt er n@dl ate product containing a

i.am de as defined in (A) above 20 r@ rmng the internmedi ate
r'oduct fﬂ/ the reaction of an approﬁlél —‘é“a')'éﬁﬁ Yide and amine in the .
gesence of arudp el P&RBRbIS) &ﬁ&@yamaronwrﬁ&uhaoﬁhmwu al, such as aliphatic

5 aromatic mercaptan, which is generally nore active than an amne in a
-'chael addition reaction but which does Yot degrade the reactants or

gioduct & the regc h an .hal ogenati ng agent,
_- a nercapt o- a_mg hb&?ﬁé%@%ﬁﬁ?ﬁ“%%é@z%ﬁ%%NW where X, Y and Z are
__ defi ned a.hqu,sa%&eﬁned in daimA. process according to claim1l wherein the

}it r osam ne i rpapiokess s@onging sadaim it brdXSehwrairethe$-isbthiazofpna eqreﬂnsés@rmmha OI\B:hloro-Z-
(' 30 40 methyl-4-isothiazolone and 2-methy|-4wcsoth|azllm-3 g0 t

=. accprdj lai (a) h ( L) gcrystalpzatlon and/or
| SRR R e COTLN R 2 s
gnadv2” wher eim ihcro%ess sawainawmrpmwmamam Wherdin EHeX:bMérﬁoﬂ’ftrdiarﬁthb pludpraeurséils) is
:;t hy| - 4is Otdas tharm$opwets, praferablyiedsiilydn-20-parsso béri 150:000 ipars3f thec-isntitiazylonen(by fveight).
formul ae in c| S frbiogidaliog biogtpliy compositiop pertaiaing YL iEetaipasipne of e Myl (B(a) or

¥(B) (b) wherein (a) ion exchange, (b) recrystallization and/or (c) sol vent
extraction is/are also used to effed~QartigO or conplete renoval of

Ai t r osanisme precursor(s) prior to cyclijpatifon. 5. A process according t

any precedi ng cl ai mwherein the cont :]iof)‘m Yt r osani ne pl us precursor(s) | S
45 |ess than 50 parts, preferably |ess tthan 20 parts, per 150,000 parts of
the 3-isothiazolone (by weight). 6. A biocidal or biostatic conposition
cont ai ni Bg (whpred-R srak Ali aper thb caree af diffdnent hud repilesent Bydrdged halogen or (C—C,lalkyl and Y is
(1) 55  whdfweiCalalkyldPut-Ce aen )ewck: rlkﬁ "svhquu mamonatomser n)eg\lwv' aptipnpllyisp %}e';&vm;gg
hydr Ogenof hgrl@?ngﬁ:g 1 %ut?w or h%')!%t-t:léqu)o orb wﬁ_ﬁ mlnco 1ses egﬁ?ﬁég

aral kyl r&g’-,( Ringt RIDY sQ @ ryst§ﬂd laiUlJnvea%i :

@I’ nmor e Ral GEgBeavayeiwtiRreinth S-iQothlEﬁfoh} ﬁdslﬁﬁén prép@feﬂ PbyiéINton, with an halogenating agent, of
[ err]al kyl a@p laaudemnermpdsate.]caarb:aérken(m tier the worftentpt mtrt(sar)wmatmbdfoamlﬁ or the
i'sot hi azol one, whi ch nedi um conpri ses V\gt er %r pol ar organic solvent or -a

| I
65 Y N—CH,CH,CNHY
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m xture thereof., (3) a.ring-stabilizing anount of a nitrate salt which
stabilizes the.3-isbthiazolone against 60 ring cleavage wherein the

8- i sot hi azol one has been prepared by 6Y605298y0n. W th an hal ogenating @
hgent , =of- an amni de i nternedi ate, characteri sed in that the content of -
i t ros§7ﬁ ne @l pragersqris therieef in the cdmpladition is @DDBveD Below 160 (anrasvenight basisher 59009 n
L he conposi tF4H of dé-;sa'q;a@'%'\sof tI:;,“* ﬂ?&Y“oW’TB?) spdrevel kel oktaapigity ausing)es s amide
150, 000 part's o o3 S0t aZ of oﬁe “$ the above formul a, said |evel being
bt ai nabl & by (A) using as.the am de mtegmmll ate a diam de of the formula
ferr] 10 where X and Z .are hydrogen or [er flal kyl and Y is as defined
above, and, .imediately prior to cycl¥$s NHYenovi ng, whol Iy or in part,
'precursor(s) of the nitrosanmine fromth d| am de intermnediate by (i) ion
exchange, idi1) recrystallization and/ Ol‘e%l ii) solvent extraction or (B) by

%m di ng or wetdRiang Zf €& Wpdrogen o f(C,SUQBIP raAE UTiS @& dsfined @bdveJarid Bnndetliatbt pribh to

F ¢action by qmblqsvhnxrh@om deolfv ntlemnredrqaureoj(sboffﬂmrmmdarm efrt(ra Idyamm Irpcre\ aata by
the 3-isoth é°

10
def i ned i ( s““#h%%“% ,a'tJ.':f‘ “‘f Fa‘iﬁ g&bﬂ:ca @4 f@&& eé'ﬂ )Vabo’é'!
reaction of g (HFEHHY théting e@éﬂcﬂﬁ- dflanta o&faféS@é%ﬁiae @nd &mine in the
nucl eophi | i Cprmaoeefmmleumlebcava;gamwarﬂdtenasstmhamp priagdmatic Gercaptanpwitictds

rcapt an, vdenerpilyj @Ofg@#e'PaMn nramiee incak Michael h%qﬁloanemwt iwhich dresciat glpgrade the

o R L W%?vmm@ﬁ Al M . o ot

ion

Jn{;.n% A?.é1 Beans 4h9e-.e9ea&oneefof o given
rcapt o- amfdmm”mre.rt hy@rogeal Rt i kikd 4AuNHY maln@r e X, are
L i ned abogaA co?hpoﬂn anGIageoding tb olnmaz:wlmrdnh Nwthekmmcﬁnm;ﬁt ammurg%é)muomﬂ-

t i~of the 'sefhwqethmr@wesa@fz-mﬂe'-giso@ﬁzqhmawm ghe\ixtyirg containings80ig '@@I’F’th

r(r:} a: rsn 7 V\h&-ﬁ&hé\& mgobonfgg% gné of élasmggttc{g%dizse;%% the’%ogtg Prﬁ&és%ng@ Qrﬁl'cb%cg

thyl | 4-i sot hiteaaabinpositiod Beoming t&cidifabhmbrem:te&eﬁtbmamird»sam&eemepredxher(mmtetme
nt ai ni ng Gesmhango% enB0§0R paPs ol3-is¢thiezobné by weigdnpound. 9. A conposition
a cor di ngt o P{g ‘i(ﬁ"@%”ﬁ?"@cm@%}%"tﬂ?édé'ﬁﬁ t8iA10 4y theiprodyctionoha cagmptic
priecur sor (s)""F P%Eﬂ'etfy rageytigel BEPeser & pstatis 8T BeRrahAPILt of
3-{i sot hi azolmunbagueﬁgl ght. 10. A conposition according to claim9 wherein
tge content of nitrosam ne and precursor(s) thereof is less than 20 parts
per 150, @80 pant erfelirerBaur Herstaliung einerfiisdthiazpionzyhereiBBg. die (a) tsothigaglon dercForel 5
conposi tion according to any of clains 6 to-10 in the production of a
cctsmetlc (including toiletry) or pha eutis8 preparation in a bi ostatlc
bi oci dal anmount. Patentanspruche 35 | 1. Verfahren zur Herstellung!"
"‘| ner 3-lsgot hi azol onzubereitung, die- S,P'sgt hi azol on der Fornel 40
halt, worin R und RI gl e| ch oder verschi eden sind und Wasserstof f,

Bl ogen oder (ol CALA ;g‘ RGH! Sdbr Blcnlodb PO AIWMbersdl, FaloBd? Yk Qe_iinywky.
anjal kyl mt Bédautéhlu W klodRYE ArdiyLml Ibis zﬁ% Koh@ @A foabr Fhenyl,
44 b§_ll t uuer t gﬁﬂebemmfﬁllsmiubadﬂért nﬁh feiiefi odbe I m@lidrer idet! Sbstituented oiylgen, Gyay, Nitro,

it ro, ' kyl, @C&CJBI!)ON. kKB yCoAlkPacyRming. KG+La)Ehrhatk oder Sulfamyl ist, (b} ein
- o oo e R e

be' di eses m IHadl isathiddoior bnthaRt emes
ider eings Ivlzme&uamgo Qdas Bia Pnfdénthalt it Gidm ahla@engaeggmaél,edawﬂggskemmnet da
git rat sal zes elaIGshtﬂ;taamltrqsemlenabntgmodumqrumlmﬁ@g piigYotlaifer Havan i der fertigdni stabilisierten
bei das Is &O%Pﬁz? E W0 Tellep %a” ?YP"EFB’F%P’ZQRQOP%T‘@? feeg-ethirzglonser reicht wird
2§ schenpr odUR("8"® 3’%‘"’% UR9 Ange Py °mgh t ei nem Hal ogeni erungsnmittel,
apdurch gekennzeichnet, dal ein Gehalt an x o
i ¥ rosam nnebenproduktverunrel ni gung plus Vol aufer davon in demferti gen
#t hbi | i si erten Produkt von weniger al $:- lﬁbcﬂ%ﬁ'ﬂ\@m (auf Gewi chtsbasis) pro
159000 Teil e des 3-1sothiazol ons errei ch wird (A durch Verwendung ei nes
) qm ds dgr Fornel .55 X 0
ES1. 3( CI—|CI—|CNH£)&mﬂzmii@ha-b&dm wlotipvi X6 otk W W asskindedff odted C,RA-CHAWYI Giind UA# S @ik Sbiafehend
93 ér (Cl-C4) Ahg@gpbegem@adatﬁgpgfn Besitzt\ yod un@iitelyar vor der Zyklisierung ganz oder teilweise einer oder

mehrere Vorldufer des Nitrosamins aus dem Diamidzwischenprodukt entfernt wird (werden) durch (i)

jonenaustausch, (i} Umkristallisation und/oder (iii) Lésungsmittelextraktion, oder (B} durch Vermeiden
&5 oder verringerte Bildung eines oder mehrerer derartiger Vorlaufer wahrend der Amidierunsreaktion, bei

T

gty e e e e T




_%%geg\jébénén Bedeut ungen besitzt, und unmittel bar vor der Zyklisierung ganz
yder teilweise einer oder nehrere Vorlaufer des Nitrosan ns aus dem

i am dzwi schenprodukt entfernt wird (werden) durch (i) Ionenaustausch, (ii
Jrkri sfallisation undl oder (iii) Lo el extraktion, oder (B) durch
ler neiweh 65 oder verringerte Blﬁaﬁﬂgnéé

es oder rrehrglrgg derart
or | auf er AlbithrSuktiye biriadbird) Byrcrbiel (n)]:Erstellur@ dg9Isisothipz Jlfeﬁ?
Ani dzwi sc mher%ggﬁﬂﬁ%ﬁ a"ksttomehlehd @mw l\e i sﬂ,ﬂ)\r&@d wa“r't‘%mes
3- 1 sot hi amhsampaumamm-ezwsm | s é"e dch s NS Gptabtasim (A)
Beschr i ebemeddhian Spalvit 1) gpgt, &a 0h, % ﬁ&p:h@uﬁkﬂkdisﬂdkmmbn di e
Reakti of el "gégﬁgggflé &st‘efz{ d&er rslh Mﬁslawﬂgmmes Me@gmmqﬂ Eqrmels
Aukl eophi | R s ein Material ist, wie eifaliphatisches oder
aromati sches Mercaptan, das im5 @q(@%l*'ﬁ@i“'é\kt iver ist als sin Amn in
el ner M chael - Addi t i onsr eakt i on, das ol Rit BRéK Habdeaiarungemittalas
F’r odukt 'Ode\NOTFQéth“P6ﬁ d?%P%@Pa‘: an% lgen j&f e%%&%h Gggueinﬁulég 180 eipérm eNitrosamin der
Ner capt oam“d 8 %)H X3HC(O)NHY 10 worin X, Y und Z die

emen

vor st ehend®d geg ebenen Bedeut ungen b@&® tzenQ nmit ei nem

Hal ogeni erungsmttel 2. Verfahren ndch ﬁwh 1, wobei die

Ni t r osami nver unrei ni gung aus ei nem NI n der aI | genei nen Fornmel NO
Q 15 r der oder die Vorlaufer aus wentgstXﬁsMWeftfemmt und/ oder

der oder dPEEOLIRITSE" HGS Weni gst ens ei ner Ver b ndung der Formeln V 20
Y- NHCH2CH2CONHY oder YNHCOCH2CH2NCH2CH2OONHY; worin Y die in Anspruch 1
angegebgne Bedeutung besitzt, beste 4“@&5'5 EQ%BN 3. Ver f ahren nach’
Ans ruch 1 oderYiNH%%Foﬂ'é’é“??’T"%? a gus® el ner M schung aus

“or - 2- rreth db\iigh Bibtbg&ehmbmmmazol i n-3-0 t eht
und Yin dé‘ﬁ" Seit insé'}’"}c ngee%%%m- e Botloiaos cier Mjch %ﬂ%‘: AL S _"fi‘;:a
Anspruchs 1 m&omdemd i-Mé@l@bso;h-udmra-pr(bfytehtdﬁéHdﬁé?‘hf?é’&ﬂ" P pYeP
ymkri st al Istesat i on und/ oder (c o h, 3B) RvEistal Bdatiov und/
wer den), um 4.(Yedahren; qa%e Qgﬁm M (gj}.&r é%nm ﬁgdgelﬁhe oder vollstandlge
f.t r osani n-wrnﬁ v%rﬁ ﬁ[,f:zm id‘érﬂmﬂgumuwheken 5. in plus
Brfahrgp MACH Vorakan i 8sr Qe rerytisndsin Apapishe Wob) 1505?!! e ialons
Lt rosam n va,hugerwWeﬁghfrers(ao)Temmrgwﬁw%ﬁesw%e“r%'? PR Feig 0 (Yswel se weni ger al s
1 Teile, pbexogep@uffdas Gewightkista. I&“{P 1%9 eRJ‘@ #Q&Z.%ﬁﬂ d@:t#orrdas Cewi cht) ist.

6 Bi 02| des ofdHiozisienades pipgaisenes enthal tend (1) 3-isothiazol on der
Far mel 0 RS 40 worin R ynd R @i ch oder verschi eden sind und
f_: V\assf%rstoff Hal ogen oder (Cl-C4) stehen und Y (C1-Cs)Ai kyl,

13- 06) Zykl oal kyl, Aralkyl mit bis zy § Kowkenstof fatomen oder Phenyl &b,
Egebenenfal | s substituiert nit ein g€r mehreren der Substi tuent en

il ogen, Cyano, Nitro, (A-C )AKkyl, (C -C4)Al koxy, (C C4 Alk | a henu
- C4)‘€?ar LK R%Na 1 Qffch &Hrb&%ﬂedet(sﬂ\)ﬂ ued fér WBS*P'BW* Hajogepad t/ E ?aﬁg”l
fbel das mmwg%mowdlema&vlmtrb'aw %1 %éﬂm ' )ﬁlkyl

ber einer Nbb‘sﬂhlertgmtawﬁ“ o 5& ;éﬂe |f .hw () Gbrmmduhhn@e das
% Ni t rat(§1a+cz)é§‘° agﬂs:kg%ﬁla Q-t Tena& nDbblﬂ&GGBaidudam Losumgsmittel °d°f einer

Rlingspal‘Pun glfabibsiobreia Mengg eemeelﬂl't’at ‘ﬁe' ch
Z¥kl i sier ung:'sc K gupelmnhts@ﬁm ol ﬁ@ﬁr‘ g%‘a @B‘ ‘"°’S:}cgi‘ E’EE
dadur ch gekezw&mruab ams,AmidaBnagmnpeém rpit gjpam RplegepieWRHY der or nel

No' 0 der SetaitZe-Wirpgaring der fgeee! odeggder Vrlaufer davon in der

Zuber ei t-’@ng sich auf einer Hohe von werniger ajs 100 Teilen (auf 55

Gewi cht sbasis) pro 150000 Teils 3-i sot h-&HglHENW¥er vor st ehendern For el
bewegt wobei dieser Gehalt erhaltlich ist du A R Gis S60 R flen (auf
Di'am ds der Gardsebdex dg Vorldufer davon In dot iy Slrst::::fie?} ?ﬁ-‘r%elwliwegt,&wobel dieser Gehait

- der vo
5 Gewichtsbasis) pro 150000 Teile 3 Isothiazolon
5 erhéitlich ist durch {A) Verwendung eines Diamids der Formel

X0
|
60 S,_,(?HCHCNHY)Z
z

kyl sind und Y die vorstehend

C,—Ci)Al
in X und Z Wasserstoff oder (Ci—Cy) Y o railwaise ein oder mehrere

und unmittelbar vor der Zyklisierung ganz

R R O O

als Amidzwischenprodukt, wor!
« 65 angegebene Bedeutung besitzt,




f 11760 "

M dzwi schenpr,odukt:,
gli e vor st ehend 65 angegebene Bedeutung besitzt, und unm ttel bar vor der
Kyklisierung ganz odor teilweise sin oder nehrere 16 0 095 907 ni le
br odui ™de | a reaction; ou par (b) ogdd9880Dn, avec un agent

H' hal ogdnation, d' un nercaptoanjde de fornule HS hzaizﬁga&y Q £lange de
e sl Do iR o el e
y evendi cati'ony, na 6 'ésma evindicBn 1 Qb I6lRel iR rdtd deftyps Aiffosuinitdst cONSiRIS §'uee

, S, -3(CHCHCNHY) 2 z al s ,
worin X und Z Wasserstoff oder (Cl-C4)Alkyl sind und Y _

d'une 5  niickdnikedd fornuitogéhéeraigll e goén6ral e: NO - 0 Y-N-CH2CH2CNHY et/ ou
| es proéturseurs conprennent au noins M@ co s6 de formule Y o
Y- NHCH2 CH2 CONHY ou YNHCOCHZCHZNCHZC}—Q i-l(|Z§IH ob Y est conme d6fini dans

a revendication 1. 3. Un proced6 salon les revendications 1 et 2 ob la

3- i ot hi azQyaINes FrERINNER GorkiterBhtal GRird i 2ofifdsd BOformuleBt hyl 4- i sot hi azol one et
He 2-nBfhyl -4-isothiazoline-3-one et Y dans les formuleas de |a

evendi cation 2 et -CH3. 4. Un proc6d6 sélon |la revendication 1 (B) (a) ou

1 (B) (b) obi (akﬁ*@gﬁﬁgwﬁuWP?%%#?')%Z'S”%“%N"‘” ecristallisation et/ou

(c) une extracti

ntes afefrent Utilise(e)(s) pour

ef fect uer . uey &t dofinadennuamai tev@idicationu. conpl ete du ou des precurseurs de
pi t rosani ne ag.atprdcadémsgioh les miverdivations 1 &2 o larkieutFazoloneepmprepd an g‘ﬂ'é!‘ﬁ?d’ﬁ(ﬁ%%’énﬂgs
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