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EP 0 258 999 BT Description This |nven§ % is concerned with a process
forrpreparing certain N subst ttﬁl’&? 9 P(l,ap t opr opi onam des whi ch can
‘convertedvt o bioci dal Iy active isothiazol ones. -5 Procedures are
al ready known for preparing N-substitituted. 3-nercaptopropionani des. One
procedureD?sﬁUBtf‘\?r ng two steps I s disclosed by Bauer, Ludm g and Wl sh, o
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per cent agestiyiotlacid t¢ oitrke beingatsen 44 o Rd- JUSRAET |e oSy n tﬂesﬁif::y of
i ncr eased readtivns dummtgw;wpﬁh% L tg%‘l?‘d%@%ﬁaeﬁ i e process of the
presentisi maactatts grnce | ugye : nS lieS cdpfdll lduER Dlibglé N _a
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about 1. gﬁ :tf?goﬂag eolo st %.fﬁgegnﬂow @08 iperiod of dnggffm@pgﬂa@@gout 24
nitrile gﬁd the tdruidbout. -3.°0. The r-eaction ‘may . be conduct ed’
at a. tenpera ure roma ove the freezing point of ‘the reaction m xture to
bel ow t e boil i ng point of the |owest i1ing conponent for a-period of
time of fromabout 1 to-about 24 hours tot%i el'd a conpound of -the forrrula
25 [err] 30 wherein Ris an unsubstiy -subst i tuted secondary or
tertiary -al kyl or aralkyl and X is hydr “al kyl:," such as [err]al kyl and
the |ikg alkenyl such as [err] al kenyl - nd the Ilke aryl such as phenyl

phenyl al kyl -and the .l.ike, or chlorine. The second St ol Qi
conpri si ngwhereraR iisan unbubstitaipd,orspbptigiad spcon 'gg\' Az‘;gg m?é%’ wﬂg” ﬁ&jﬁﬁ%‘;&yﬁgn
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in the preaemeeCoﬁsaﬂtgbs@gE ﬁ‘s‘gﬁl‘ v chgxrqué vﬁ f y/ith
f'or from ahreltbe ixeSorchlorigpoihe Wgﬁ&th\ -4bOWt10]5 to
about [ es rh thidisingagent ip the prasence gt ?“Bs’ﬂzm"f ol ﬁt%:g&é@%gg Qutic6f tid. titlathg | S
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'rrercapt oBFé?J?"BH‘aﬁﬂ%é . Pra%f the Forml a: - 40 [err] 45 wherein.X.

ar® as defined: above V\,hl ch-may bg isolated or hal ogenat ed to afford
he de5| red 50 b| OCI daI I y act ive isothi pzol one. of the for mul a: 55 S

HSCH 2C CHC ONHR

IT

wherein .X and R aré as defmed above, which may be isolated or halogenated to ‘afford the desnred
50 piocidally active |sothnazo|one of the formula: .
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advant ages: - Low raw naterial ¥dst;
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pfeparation’ of two of the nos
ptocedes through appropriately substj Ercapt opr opi onam des. However,

r substituted aryl for example phenyl or phenyl substituted with one or more dlalkyl halo, nitro,. alkoxycar-

'EP 0- 258 '999° B1 [err] 10 whepgi R are as defined above and X"
“hydr ogen or hal o. The present, |E§g%5|§09§g§\1/ercones t he probl em t hat

cycl ohexyl - 3- mer capt opr opi onam de coul d not be prepared by presently

| oyed procedures for prepariyng comrercial biaqcides. 15 The _
cial isothiazol one biocides

attenpts to use a simlar proceglure to phepare a cycl oal kyl substituted
rcapt apr opi onani de were unsucge | . Th regedure has the fol |l ow ng
- LowRoperating cost; - An all
i quid process; and - N trosam ne precursor free The key to the process
res in cofeeding the sulfuric acid and prem xed nitrile/al cohol. 25 STEP 1
i de Formation 30 [err] wherein X andIR are as defined above. Nitriles

L kyl (8cyClp ok nyé?r Qdef. 28028 8 Waro emy.slo propyl, butyl, pentyl,

ycl opent va’ ol % “ dohes b Fobteﬂ}lrthdgﬁﬁi% &ﬁ*ﬁ-ﬂh@@aﬁpr&ﬁmﬁdédﬁl@G’ot%éy|
or exanpl &&g preQéntl dﬁ,ld mAaRiaMiocies.e di al kyl, hal o,
jtro, al koxyfﬁ@f:repé?&tu@ﬂ/ of twdl ¢f QY m@ﬂdmb&@m' dokﬁ\ercﬁl’ ls&hhﬁibhd’lelomdwardRedes through
econdaﬂg’ Hprobfdidly Sdbstit@bd< YorcBEpRopRdRanhi8dP HOWbr, alf YittnpRentugt a dit ploesdyls, to
ert-butyl preé’ard@éyhkﬁlkyl?abbtﬁtydd,meﬁcfapﬁprbﬁdiriainlde @ste @hsuttessidst i t ut ed benzyl

her ei n t he SndpbdctiueRds thesiolbiviag advantagee al kyl , hal o, nitro, -al koxycar bonyl
koxy and t-heow talvenatetidlayst,ol ef i ns correspondi ng to dehydration of ROH - for
kanpl e ,§ he -debworestingosestof cycl ohexanol to form cycl ohexene or otherw.se

pl e to form ansl iolderocessbwdi um i on may al so be ‘used.) Inorganic acids

hi'\clr may be d¥obayredrdcvedrirde sul furic, p-tol uic, hydrochl ori c, phosphori c,
br chl one andhe key td i procesy ligs iny Gofeodipg e Fléf"’t"r?é'dﬁP‘b‘P@f“f‘%’d‘"i"?{ﬂ?‘lﬂﬂn| c acid. The
Lid 50 which may be used shoul d have a concentration in'the range of from
D to 1@9% and, preferably in the range of from about 96 to about 99.5% '
e reacti 8Efchn be carried out neat or in a solvent such as inert organic
pl vent's i ncl udi ng hal obenzene and the like, or glacial acetic acid or

i mry al cohol s such as nethanol, ethanol and the like. In.a preferred
ocedure, a prenhmédesBoEmABKORf nitrile and al cohol (or olefin) and

bncent P&t ed sul furic acid are added concurrently to a heel of solvent or

il furic acid at tenperatgres ranging fromabout O to abo#t 65 C .The mol e
atio of nitrile to alcohgl is in the range oh gbom about gN%-Ig about 1.2

nd preferably - 32c=c-cu + ROH. Hzc-CC
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wherein X and R are as defined above.

Nltnles that are suitable for this preparatron are those wherein X is hydrogen, alkyl(aCycllc or: cyclnc)'
such as methyl ethyl propyl, butyl, pentyl, cyclopentyl, cyclohexyl and the like, or unsubstituted or

bonyl, alkoxy and the like, or chlorine, and R is secondary or tertiary alky) such as rsopropyl cyclopentyl,

*® .cyclohexyl, tert-butyl,’ 2-methyl-2—butyl or substituted or unsubstituted benzyl wherein the substituent is one

or more alkyl, halo, nitro, alkoxycarbonyl, alkoxy and the like. (Any olefins correspondlng to dehydratron of
ROH, for example the dehydration of cyclohexanol to form cyclohexene or otherwise able to form a stable -

carbonium ion may also be used.) Inorganic acids which may ‘be employed include sulfuric, p-tolwc.
hydrochloric, phosphoric, perchione and the like. Sulfuric acid is the preferred inorganic acid. The acid _

50 which may be used should have a concentration in the range of from 50 to 100% and, preferably in the

'range of from about 96 to about 99.5%. The reaction can be carried out neat or in a solvent such as inert

organic solvents including halobenzene ‘and the like, or glacial acetic acid or primary alcohols such as

methanol, ethanol and the like.

- In a preferred procedure, a premixed solution of nitrile and aicohol (or olefin) and concentrated sulfurrc
% acid are added concurrently to a heel of solvent or sulfuric acid at temperatures ranging from about: 0" to.

about 65° C. The mole ratio of nitrile to alcohol is in the range of from about 0.8 to about 1.2 and preferably

*1.0. The mole ratio of sulfuric acid to nitrile (or alcohol) is in the range of from about 1.5 to about 3.0 and,

> preferably, 2.0. The temperature at which the reactants are mixed is dependent on the substrate nature, and
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1. 0 The rmle I’atIO of sulfurlc ‘aci d to n|tr|Ie (or alcohol) is‘in the
range of .fromabout 1.5 to aboutﬁﬁonalsbereferabl y, 2.0. The tenperatu
at whi ch™he reactants are mixed i s dependent on the substrate nature, an
3 EP 0 258 999 Bl is preferbly above -the JE(?O%‘,I rg]gmﬂ@lﬁﬁnt oif thd lomest

reaction m zgﬂye HBinD Glospgt domt bohe reagio ame 8 atBDielpargiure for

conmponent .. | anéTivididlmBturesis thiae Kol & rﬂ°"af°m|p%ratu ttmg@ttu e abovegure
el evat edg b hatk<e The brgdnfcosvivént tugediar 1, ?‘ o p q, A6 3Rjaic SNlemeitis OEBEP For
the entif@ o @¢Rpw additidnhe watd therfoduge fhﬁ'g ‘oa\( dpp&tf,gqt.a\fol | owed b?/ slow
addi t i On Qdy tahEsectnd spp ditiioleteon) witouh 8 f 8’ & Rydloly@ediorgaof be 8 exﬁe?hasThu st
m xtyre I.s 159 ofile Biproducts fomahisRIEsAY® 3P | ,aﬁré OiRgir sxstehcaat sueh ypmall) LPtelfer

i sol at i OgheQimidelsnd éid mt 4boH 021%‘@‘51%?*)}"60&/ ro uct s fromthis procdure we havej
det ect ed has it ipdered withdep thigieE 8P the nitrile such as the anide and acid in §.
about 0.2% wei ght of the total product m xture. Their existence at such 4
smal | dhevel s has not interfered with the thiolation step. 10 STEP 2

Thiol ati @TEBR Amide 15 [err] 25 The ami de (I) produced in the previous st ep
is directTy treated with a thiolating agent selected fromthiorea carbon
di sulflde/sodl um sul fide, hydrogen sulfide and the like in the same pot

and the mixture is Eii Q% i a tenperature in the range of from %
about fserr] for about 30 mnutes _to about 3 hours . The noble "ratio of
thiourea to the starting al cohol- nitrile is convi entlyxhe range of from]

-about 0.9 to abdit 12 and is prefe ‘ably '1.05 The thi at al yzed
by strong ej‘l@@lbagas hydr ockBE NB sulfh}lcn"‘perchﬁg%ﬁz bﬁnﬁ

p-t ol uenesul’ Z)nlc acid and the |if dro rc_and sulfurlc acids are :
pr efer bl e because they are cheaper and rra? g B8%petter yi el ds. The above -
mxture is then treated w th enough base to corrpl etel y:of ffom about [err]
t.o about [err] fgr from-30 m.nutes to hours (Excess base shoul.d be avoi-ded-

as it destroys t he nercap t oani de Bases that can. be enpl oyed dﬂncl‘g%

sodi um hydroxi de- ammoni um hydr OXI de o6t raaisd vith a JisthatiogPasMY )ﬁ

alkal i n% ear te amided §spradpseth ;e %g 'yu{@n@eﬁﬁdmdamdeyrsths sge et B’é?s @|' Pqu

done at | ceured earmﬂab%ﬂﬁ@'%’ﬂ'&“ﬁ? gf fmm oo’ trempat 7 “rer gyt 3 e e&,%ﬁ&ﬂ-:“

effect ed - alowbdHe resckit a1opeqy |oure %ﬁ@mbm viris; is conyanispty i, 8 Yith st he

‘rer.ca abdl *Pte Fally!. £66. Thé) amatations i oasgiyzed. %’Cﬁ?s ﬂunc aclds are’
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3 n‘-'of carbon disulfide are ' .
ulfide,’ sodium: hydrosulﬂde with combination -of i ilfide ata’

i ifide is added toa sol sod hde
).. Typically, carbon disul fiom 0" G to 30"C. Acrylaide of
ol ranging from
ano! an _water o ten;?;ratt;lr;se abgvegmlxture at 20 -50 C: The resu:tl;?‘_ .
ith mineral acid preferably hydrochioric or‘sulfuric T;:?)m%?:)art.e lasvoe‘; ::tpgr o
captoa lated into an
mer arvide obtamed s thus lf:r:‘ab:ogenamn reactton has. been prevnously

on. especually chlormatlon A smtab

nt: No 4,105,431..
les |Ilustrate thus mventlon

‘subsequent halogeniati
~ “described in- U.S. Pate
' ' The followmg examp

o

- ésé'aﬁ\pue 1 :-"N-CycleneW|-$mercaptdpropionamide

.- 55‘ Step A N-Cyclohexylacrylamlde

o - R
1\ & 3-iter 3-neck flask and heated to 45 C. A mbxiure of acryloni

SUIfunc acld (48. 0 g) was placed i
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ure is the’ ‘hydr ol yzed with ni gpredsgagp®pr ef erably hydrochl oric or
§flric acid Upon | ayer separation and solvent removal, the ™ :
ey capt oam de obtained is thHus fornulated into an appropri ate solvent for
e subseq@épd) dnelcogarensl o 180.2g) pacbradareg | décniat the flask Ainsitiant@ulsll evith additional
| ogenat i Bfuriceaaid 195@Pk. 2653 §) dseaping thsvibronestuye atedSc r B &l Al the ¢9d Sf thiacddiin, tHkdrown
41105, 431. sofutien st hegtar ie) 6@ X fap 13ewurs| Thesmixiteewastihed porpe it 8riitefxefrigsl wate with
N{Cycl ohex§anstant ivriegy Jho whitsppretiniae dermey ags filredy wpsherbwin witeryuntirfitle isnp fongdr c
a¢i d( 46. %gzc'd'm dﬂm Bcetrcun gren al §§ &y to yieklhtryclohexiperdieid @3t b e %) ey - A
Xxture of 1é?cf"’yl onitrile 4 EP 0 258 999 Bl (94.5g) and cycl ohexanol
1 80..29) was prepared and added to the flask sinultaneously wth additional

sfil furic agi dégz!; (V%he?)%_é_. ?érgé kmecleEna |9 the tenperature at 45 - [err]. At the
epd of t1pe [ n was heated to [err] for 3 hours.
e mxture vag tEuJa%PN‘Q éll{hg)glac i (151al0% SncBftralefi By Bﬁc (0. £ 9156 ihiourea
§irring. E% o WM Whior RIS Wk hé '? 4 @d‘ % J %Qm"”y&r@xﬂ@( 5@, 16
til filtpal 28 sy Bdde ORYEEAitragen IBEHIRY the on. we% oWQO N YRGESFh N RRreas Riatelr t

el d N-cyol 83h6Xor 1 atinkh@ Blnded Withméthylbne e (21 Bo ml)SHidovd 61 thd soRbRfidAled N-
- Cycl 0h@xWcmﬁexwm&b@gsmﬁaams@eg)mmﬁ Wis*dutied t3f vablumy@duidion sl gy Mhadrade -
(£5.3 9), epNcNidiRiRy SndyoeithkRaireraptbstodich@mide;@n.p. 375 5%s.5°chi ourea (7.6 Q)
apd water (10 g) was heated to [err] for 2 hours, cooled to [err] and
sbdi um hydroxi de (50% 16 g) was sl ow y added under ni trogen keeping the
t Enper at ur Exabple@w NGy cilBhexyii3anaraaptopropiongmide xt ur e- was heated to [err] for 1
hpur ande extracted with methylene chloride (2 x 50 m). Renoval of the
bl vent af f orderetmin- of E8ryionitile@iriotgtandd (1t o/agst logravgiconsantiated spifudc ecidyi51:\to) wArewas
piir M4 ed bgddecithreygh tp gddition funhelinta @ figskGentaipingghigropgzene (Qoaa)yii 45| 459 3 Theymigpre -
§ cycl ohexy#&tba"dﬁﬁ%}gt"‘@ r 3pi OfendT Bbourspng. cool tep. &Y for (150 g) was added slowly..
i Cycl. ohex? er §0 pigptes !’G%r‘ﬂ?ﬂ'ﬁr{é?ﬂ)d@s o¢ged a e Mixiurefyrought t060 C for 1 hour. On cooling
afryl oni?t r |19/ € %ﬁ@?éffnﬁq 9>ng agd /b% °"12 78043 dnden pitcess egfs&r"g& %ﬁ&f%ﬂh& “‘ﬁ%
($1.1 g) w0y V?’q‘ °8 uWﬁ'@l WP Sk O SRS
ci Iorobenz@ﬁ’@apf@f?pgﬂa"ﬁe"h °'°b8%ze"°d ‘xture was then heated to [err] '
$r 3.- 5 hours and cooled to 20 C Wnen water (150 g) was added slowy. h
After 3Q 1. 9) was added and the mi-xture
b4 ought —%&&F% ?}Nc”'x 34'4? o &&%925 to 20 C, ‘caustic (50% 80 g)- vvas
' dEd bet V"ee%arb[:r?fhgdmdy% )wQé 5dd0@ BNy AR R skt sufide B5TePin etk g0 GlaRd water
of gani c | ayg ke%?&aé'oagd’efo P CvadBRRG hadédl -cyMhsRyMEH Shiad 010 bEhantaringthg p&if
cycl Ohexﬂn turd Bk BETPL QP COPHeOBEAMinG! SolitiBn WhY QiFredPeNFERRItiinél2 43 hitir @hdeitrahbd .
Exanpl e 53 wutl'lebom{rﬁmyrbch&ﬂm o TR GPanRNEyeN A sSifardtal WadRodthith watbi £he efaplratgd tonas
lded t 0 adfyhest torafiord fi2280§lbrNRySIdtekyl- Gene(cabtogiPpidnamite oD.aRGield.80 g) and water
B0 g) and kept at [err] To this was slowy added N-cyclohexyl acryl ami de
(410 g) mmintaining the pot tenperature at [err]. The resulting solution
fis st i rr edrebaationof QiskdiAnidenal 2 - 3 hour and neutralized 35 Wwith

[ Q/nt r«at ed hydrochloric acid. ‘The ‘organic |ayer was separated, washed

wat er .and evaporated to
Example 4 Tert-butylacrylamde

3

To a solution of acrylomtnle (5.3 g) tertbutyl alcohol (7.4 g) and acetic acid (50 ml), cooled m an ice-

45 bath, was added dropmse concentrated sulfunc acid (10.1 g, 97%) at a temperature below 40" C. The

mixture’ was held at 40°C for 1 hour and then poured into 200 g of ice water with constant stirring. The

prec:pitate was flltered washed with water and dried to afford N-tert-buty!acrylamtde (103 g, 824%) m.p.
124° -6°C.

50

Example 5 - N-(2-Methyl-2-butyl)methacrylamide

2-Methyi-2-butene (7 0 g) was added to a stlrred mnxture of methacrylomtnle (6 7 g).in acetic ac|d (50

, ml) and concentrated sulfuric acid (10 g) at 10" to 20° C. The mixture was allowed to stand overnight at

55 room temperature, and then poured into 200 g of water and extracted with methylene chioride (2 x 100 mi).

The methylene chloride solution was dried over sodium ‘sulfate, the solid filtered off and the methylene

. chloride evaporated to afford an oily product Distillation of the product at 10 mm yuelded N-(2-methyl-2-
butyl)methacrylamnde (10.1 g, 65%); bp 84" C.




dryness to afford 122.6 g of N-cyclohexyl-3-nercaptopropi onam de (90.5%
yield). Preparation of Other Am-des 40 Exanple 4 - N Tert-butyl acryl am de
To a solution of .acrylonitrile (5.3 g), kroebsised Bal cohol (7.4 g) and
acetic aci'd (50°m ), cooled in an ice-- 45 bath, was added dropw se -
concentrated sulfuric acid (10.1 g, 979 at a tenperature below [err]. The
m xture- was heP@pastionef igstiasplones hour and then poured into 200 g of ice
water wth constant stlrrlng The precipitate was filtered, washed with

wat er and drled orEI N-teEt I?Et)y: aﬁr%l am de (10.3 g, 82.4%; mp. 124

- 6" C 50 a thacryl am de 2 Met hyl - 2- but ene
(7.0 g) was added °/a §ILtﬁo';\r(%1) @f( g—g -3-merca l Om tmli e |n i Zenggne S fe into a
acetic acid (50 Ai nﬁ& i eo lﬂ gsl)ﬁen g( \ﬂ c.%on S(ThEQnol %eﬁ ratio of
The. mi xture WascalhoWetob .aaamn Y GbAl! - A€ during the
t hen pour ed i nt GyeriRitiodl AREr WEbRY of%wﬁéﬁl&ea@%e&\e%rﬁ X e%‘ﬁ\a pQB'4‘éeeq(u?ale>ﬁts was
100 m ) The Teédaite@BPtne bR idhbemtike) trhé MixiiAs wll ne%dfopy@hmﬁ@ﬂwmea With ¥afr, 8b i as%
solid filtered sivbnianthe sbidniiRnbIEAREHE B ialeiaPVaR patalaRsbd romakdieiotia®io @ik 36.0 g
product : Di sti | baitosrysdis stacs-mitrasouicyashedlisoimzyiond| (st Pbif)Pmpeiibyh e c.

butyl ) met hacrylam de (10.1 g, 65%; bp .84 C. 5 EP 0 258 999 B1

Preparation of I|sothiazol ones Exanple 6 - -

4, 5-Di.chl or 0#4\- cycl ohexyl i sot hi azol one 5 A 45% sol ution (100 g) of

N-cycl ohexyl - 3-@leimsapt opr opi onani de i n chl orobenzene was fed into a reactor
containing a small heel of the same solvent concurrently wi.th chlorine.

(The nol ar f eed!r A Arerest oemprIfigReaBORAoh® feMHEe ranges from 3.0 to 3.6).
The\t*errperature was kept at 40 - 70 C during the chlorination. After.the

end of propi &hani de feed, the remaining chlori to make up to 4.0

equi val efits was 10 charged at the sane tejfgesalyre. The mi xture was held

for 30. m nutes, washed with water, 80 to W WHRf the sol vent renoved
and the crude material was recrystallized frorffacetone/water to afford 36.0

g of white crystals of 4, 5-dichloro- N- cycl ohexyl i sot hi azol one (59. 5%
yield);  mp. 115 -whreinrX 'ig Byarpasn.ngkyl. a“ﬁ“ﬁ-r Fyleerschiagpe pmctaﬁanslamgurﬁulz,sm®wnduwtuted
the formila; 20 [ epeopdappaling deriannalisy! praraliyydp wjei(a) amnkde of aFqnneyd of e jarmya:
chlorine and R iss an unsubstituted or substituted secondary al kyl, tertiary

al kyl .aor. aral kyl in which (a) a mxture of a corﬁSound of the forrrul a: X

. 30 _
| H,C=CCN

. .
wherein X is as defined above and an alcohol (ROH) or its equivalent and (b) a strong inorganic acid

o . are cofed optionally to an appropriate soivent. .

2. A process for preparing an isothiazolone of the formula:

' N-R
% /
. S
45
or an amids of the formula:

X

50 |

HSCH,CHCONHR

2

wherein X' is hydrogen or halo;
55 X is hydrogen, alkyl, alkenyl, aryl or chlorine and
R is an unsubstituted or substituted secondary alkyl, tertiary alkyl or aralkyl, which comprises 1)
- performing the process of claim 1 to prepare an amide of the formula: i

e L T PR P A,




[err] wherei'n X i s ds defined abovepangssagegadicohol (ROH) or its equi vaI ent”
and (b) a strong I norganic acid are cofed optionally to an appropriate

sol vent . o A-process for prepari ng an i sot hi azol one of the fornmula: X
0 .'erg__._45 Preparation of Isothiazolones [err] or an
am de of the formJIa 50 [err] V\/nerern X .is hydrogen or halo; 55 X

i s hydrogen, alkyl, al kenlg or chlorine and Ris an unsubstituted or
subst i t ut efeemele rfér?&l?ﬂ EV°'°F‘@W'I'SE%'P§P'°Q? kyl or aral kyl, vvhrch conprrses 1)

per f-or m5ng t ;ocess o are an am de of L%
ey 2;64' Iorobenzene was © mto a
EP 0 258 999 ‘PQ ﬁ ﬁ §B g, urr%&y PLO olar feed ratio of
orature was

contar f he
4, 5- Di chi OE?or? E ilh%\%L r§n81 T@%agme o) t C durin éthe
N-. CyC| 0hex¥ Ion atH?F A feda g' e?r{a RISHAS to wgle t
contai ni,ngg ? he S‘rﬁ eqrpe mrrnxee' W Mo G qr..ree Yor 080 B5%
(The ol ar (RS frhatsareneﬁmdah Qhd herlid® Rl waD Ay i L @RI Sce or,amter?ro Brold®6¢6) -

The tenper glyhiscr Arepé-d,ar‘ror -RLcydon8iylisoizdidAe (sgelz yRlidy . 1 981-118f g.er the end
of .propi-onam de feed, the remaining chlorine to make up.to 4.0 equivalents

was charged at the sarre t enper at ure: -The ni xture was hel d for 30 mnutes,
washed with water, 80 to 85% sol vent of the solvent renmoved and the crude
mat er.i al V\amnisecrystal lized fromacetone/water to afford 36.0 g of white
crystals of 4, 5-dichloro-N-cycl ohexylisothiazol one (59.5%yield); mp. 115 .
-[err] d aurreﬂr&oceﬂsfpfrmma‘@mpwnepfaheﬁqgwua conmpound of the fornula: 20
[err] .wherein X is hydrogen, alkyl, alkenyl, aryl or chlorine and Ris an
unéubst i2¢ ut-ed or “substituted secondary al I tertiary aI kyl or aralkyl in.
ge‘r(a) a mxture of a conpound of lrle,fornula [err] - :..30 wherein X is
I ned above and an al cohol idlfconr val ent and (b) a strong -

|norgan| c acid 35 ~are cofed optronal to an appropriate sol vent. 2. A
pr ‘ocess for preparing an isothiazol one of the formula: X
[er r] " wherein X is hydrogen, alkyl, alkenyl, aryl or chlorine and R is an unsubstituted or substrtuted
secondary alkyl tertrary alkyl or aralkyl in which (a) a mixture of a compound of the formula
X i | .
.. 30 . : : | . -- H.C=CCN . -

2

" wherein X is as deﬁned above and an alcohol (ROH) or its equrvalent and {b) a strong inorganic acid -
.are cofed optronally to an appropnate solvent. .

T el
2 A.proces_s for_ preparmg an |som|azolone of the formuta:
P
_or an’ amide of the fOrrnula:_
X .
50 , |
| HSCH,CHCONHR
~ wherein X' is hydrogen.or halo;

.- s~  Xis-hydrogen, alkyl, alkenyl, aryl or chiorine and
S R is an unsubstituted or substituted secondary alkyl, tertiary alkyl or aralkyl, whrch comprises 1)
: performmg the process of claim 1 to prepare an amide of the formula:

BT TR
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or af§ am dg.-of the fornula: [err] wWhepel skglRbgy | S hydrogen or halo; 55

X i sfhydragen, alkyl, alkenyl, aryl or chlorine anWt ed
or su@bstituted secondary al kyl, tertiary al kyl or ) I ch conpri ses
1) performng the process of claim1l to pregare an am de | a:

EP 0: 258 999 Bl [err] wherein X and R are ag defi nedf\m%\\‘ﬂﬁ\\m by (2)
treat ment of said amide with a thiolati CH ,&FCONHRO an oY S L T

N- substi t ut ed- 3- mer capt opr opi onam de of tﬁe formula: 10 [err] wherein X and
R are as defined above, optionally foll owed by (3) hal ogenation of said
propi onami de t gvhe®in X andA7 fre eel defihes athevsi foliavedl by (2h ireatrodnb efesaid Bmidd\ wish @ thiztatingodgent
claim1 or 2 wiep®rgN-substitied-mereactopropipnapyre st the terrew:nitril e to. al cohol (or
itsjequivalent) is fromabout 0.8 to about 1.2 and the nole ratio of strong
i no ganic,acid to unsaturated nitrile is frémabout 1.5 to about 3.0. 20 4.
A pgocess ®f claim2 or 3 wherein the nole tatio of thiolating agent to

am §le of the fornula: X [err] is from BB6HpCBCONER apout 1.2. 30 35. The
progess of any preceding claimwherein the inorganic acid is hydrochloric,
p-t9luic, perchloric or sulfuric acid having a concentration of 50 to 100%
6. Yhe progess "BPreRIXARAr\pRedelited abpre. arHenalypiiowedipy @ halggenaton gt saig repiopamide to
congentration Sfof GPHBY iSRS about 99.5% 35 7. The process of any |
preg¢edi ng cl gi mwherein the alcohol is tert-butyl alcohol, iso-propyl o
Al chol , benJyIA BFERyAf A, -ar§ "k e o e gv‘aﬁ@h%ﬁ%ﬁ gl is
claims 2 to 7 wier E- atbagl§ 3 Wt OF Z09 1g MOFeREC TSNS aRiveR A (P wnsankatad pitileds from
accordinga2ao cllaim2 Tor preparing 4,5-dichloro-Ncycl ohexyl isothiazol one
whi ¢ch conpri ge | 1Y , AR C X )
concurrentl yiwﬂrﬁ&g%)srr}gg%{" ? a‘%pgg; "§'&' $h33%ieyrg@i%kifh{°!§k@ia? e %‘3491% B?'?@ogg%ﬁ'd or an.
organi c solvent followed by treating the N-gycl ohexylacrylam de with a
thiolating agent selected fromthiourea, cafjbon disulfide/sodiumsulfide,
hydrogen &ul fide, foll owed by hal ogena-cfiistcaffprd - :

4, 5:di chl oro- N-cycl ohexyl i sot hi azol one. vendl| cat | ons

is from about 0.9 to about 1.2.
s 5. The process of any preceding claim whérein the inorganic acid is hydrochioric, p-toluic, perchloric or
' sulfuric acid having a concentration of 50 to 100%. .

£ : . .

8. The process of claim 4 wherein the inorganic acid is sulfuric at a concentration of from about 96 to
about 99.5%. -

35

7. The process of any preceding claim wherein the alcohol is t_e_rl-butyl alcohol, iso-propyl! alcohol, bénzyl
alcohol, and/or cyclohexanol.

8. The process of any of claims 2 to 7 wherein the thiolating agent is thiourea.

9. A process according to claim 2 for preparing 4,5-dichloro-N-cyclohexy! isothiazolone which comprises
adding a mixture of acrylonitrile and cyclohexanol concurrently with concentrated sulfuric acid to either
sulfuric acid or an organic solvent followed by treating the N-cyclohexylacrylamide with a thiolating .
agent selected from thiourea, carbon disulfide/sodium sulfide, hydrogen -sulfide, followed by halogena-
tion afford 4,5-dichloro-N-cyclohexylisothiazolone. '

Revendications

50

1. Procédé de préparation d'un composé de formule:

’

X

HyC = ¢ CO NHR

(dans laquelle X représente un atorne d'hydrogéne, un groupe alkyle, alcényle, aryle ou un atome de
chlore; et R représente un groupe alkyle secondaire, alkyle tertiaire ou aralkyle, non substitués ou

7




5.+ 1. Proced6 de preparation d un co s6 de formule: X H2C = C CO NH
552 -(dans’T.aqueI-.I e X represente.Lﬁf’g?g&gg%ahydrogene, un groupe al kyl e,
al cenyl e,%ryl e ou un atone .de chlore; et R represente un‘groupe alkyle.
secondaire, alkyle t&rtiaire SRibhckidalaflunsolvant Bfprddri@ 58
999 BI. sub%?tfﬁgg‘gg‘ﬁ@? 55%"@@”%&%@&55@“6‘%9%E%r odui t sinultanenent, "

6vent uel | enht" an' Solvant approprie (a) un nélange d' un conpos6 de

formule: x H2C= C O (dans laquelle X est,tel que defini ci-dessus) et

d'un alcool RCH, ou de son 6quivalent, et {b) un acide 10 m ner al fort.
2. Prod6de de preparation d' une isot hizﬁ'zal 6neN de fornule: x _
0 20 o S ou un am de de

formule: 25 - - XHS CH2 CHCO -
NHR 30 (2R oo BARS qhedsin l-dessus)ét diue pice BAM.cou sert éswtsaler. 17/ YAsiHE ou
d' hal ogpne; heffLBESENt € un atone d' hydrogene, un groupe al kyle, alcenyle

ou aryle ou un atone de chlore; et R represente un groupe al kyle o
secondai rg, palcédslde prepartioaidiuse isuthigolanddel fermulsybst i t ues” ou non substit ues), ;
qui conprend (1) la nfie en oeuvre du procede de | a revendication 1 pour
pr6parer un amde do fornmule -35 % CHz = CCOBDHER : J -'40 (dans.

| aquel & X et R sont tels que defini = , ce qui est suivi (2) du
traitenent dudit am de par un agent la thiol ati on pour obtenir un o

3- nmer capt opr.opi onam de substitu6 sur JI' azote &t-Rde fornmule: x 45

HS CH2 CH CO NHR ¢ | . aneXet R sont tel S que .
definis ci-dessus, ce.qui est 6ventuel | en@nt suivi par (3) une hal ogenation
dulli t [ opi onani de pour obtenir |'isothiazoline voulue. 50 3 Procé6de. sel on -
| a xevendication 1 ou 2, dans |lequel le rapport nolaire entre le nitrile
i'nsatur6-et J, valamrels fabuigon equival ent) -est egal a environ 0,8 a environ
1,2, et le rapport nolaire entre |'acide mneral fort St le nitrile '
insature est denviron 1,5 a environ 3,0. X .

HS CH, CH CO NHR

. o : ‘o U 'hydrogéne ou d'halogdne ; N
30 (formules dans lesquelles X' représente un atome d hydrog 12l0ge ome.de chiore; et

' en ' ' Snyle ou aryle ou un at
X représerite un atome d'hydrog&ne, un groupe alkyle, alcenyle ou aryl un atome de, 9; ©
. R Ere;:arééer'\te- un groupe alkyle secondaire, alkyle tertiaire ou aralkyle, substitués ou non substt_t:esd_)e,
quu dorﬁpkend (1) la mie en oeuvre du procédé de la revendication .1 pour prepa.re._r_u{\.aml.:le_ _
- formule o _ o _
Cl"l2 = C CO NHR
40 - . ( 'dans'la'éu'elle'x' et R- sont tels due'définis.cifdessué), ce qui est s'uiv.i (2) du t{aite'ment dufdit an;i:e par
. un a"gent_ dé.thiblatién pour obtenir un .-g_m'e;captoprqpionamide substitué sur I'azote et de. ormule: |
- 'HS CH, CH CO NHR
5 o 2 -
' dans iéqﬁélle X et R éo'nt tels que définis ci-dessus, ce qui est éventueliement suivi par (3) une
: ' halogénétion dudit propionamide pour obtenir |'isothia;oline voulue. | |
® o rapport molaife entre le nitrile insaturé et I"alcool

3. Procédé selon la revendication 1 ou 2 , dans lequel |
" { ou son équivalent) est égal & environ 0.8 & environ 1,

2 , ot le rapport molaire entre I'acide minéral fort
ot le nitrile insaturé est d'environ 1,5 & environ 3,0. :

B s5 4 Procédé selon 1a révandfcation 2 ou 3 , dans lequel le rapport molaire entre I'agent de thiolation et

I'amide de formule:

: P * C L M S * :




: 5-,-_ 4. Pr 0c~d6 sel on | a revendi cat igpy gsgdged1 dans | equel le rapport

nol §kre er’ttrel agent de thiolation et |"amde de fornule: | ' oo L
m 0 258 999 Bl x CH2 C CO NHR s~~~~~~~~~~~~: *est d' environ
0, 9 a environ 1,2. 5. Procede selon ' une qugl conque des revendications
precedent es, dans- | oquel |'"acide mneral esti |'acide chlorhydrique , p-to
-l ui que , perchl orique ou sul furique éﬂzant’ €0 MBcentration de 50 a 100%
10 6. Proced6 selon |a revendication 4, dans | equel |'acide mné6ral est

| " aci de sul furj W qﬁe concer}tratron d.environ 96 a environ 99,5 % 7. o
Proc6d6 sel on §° ‘genv"°d‘3) OG0 “des revendications precedent es , dans quueI 8

I al cool ests IPr eﬁé)g’elor??;{{I HS%' tl.leg S\Ienér %ngo%cé& Q r OcBXs fe Ft‘d L' al C
b | Vi e G
ey i aa ondeg , f%lequ'g‘l'e pe’agent ﬁ'e ﬂﬂ jﬁf#gneée%s tfa%éggsgg 0/"

et

jiendi cat i ons i.our

. JProcedb gel mpbshdisdion ERenGadiboR, Dbl REBP RIS dsPracide sulfurique 3 une conce tion

- di chl or o-'Nr&nwifch @B & %Miron S99 azol one, qui corn- prend |"addition
fange d' acrylonitrile et de cycl ohexanol en nene tenps que de I'ecrde

chqisi parm la thiour~e , le sulfure de carbone/ sulfure de sodium, et :
ydr ogene 8s URrbaddd sglonCiaing quel@sdue Sieb véventiicaives 2ad Bgdana idqaa I'ageptoder tholatioprast lal a
- di chl or chioyés. N - cycl ohexylisot hi azol one. AnsprUche 30 1. o
Vegfahren zur Herstellung einer Verbindung der Formel: H 2C=CCONHR worin X .

Vadser st abf & Alrpofeé: solenida rigvendicayoy |2 pRYE prégastr e 4Gesisblorodt-cyalpleyt isothiazolone, qui com-
undubst i t ui er tRENdJiaddition gy mélange rd'aseylogiaiiey plods xcloneRial en tredme; ees avd K9 (Fadiiger
AralNeyl i st, V%B‘@Fue(l %P}‘ceé‘f"i"t a@nllag'@h sulfurgue oych Ky ﬁ?ﬂ?ﬁ °’8%’|‘unorpH‘§ le traitoment du N-
404~ °' o YRS 98 thiglation sheis| pay %?ﬁiﬁ’g’ ts“"tlﬁ
ei des Al kohol eﬁ g '°§%\°rﬂé'§”eAcfﬁ |qt}'aﬁsb"?'r‘t"e‘§“']3 7t'°8I H?é‘f °'§?"é[ p - dichloro-
angr gani $€hen aﬂ'Fg VAl R%ebr acht wer den, gegebonenf alls nmit elnem’

geei gne- ten Losungsmttel. 50 2. Verfahren zur Herstell ung ei nes

I s@t hi azol ogﬁsﬁj@‘;heFor mel: x _ 0 x

_i .
1. 30 1. Verfahren zur Herste!lung einer Verblndung der Formel:

X

. | ' H,C=CCONHR
35 : -URE

worin X Wasserstoff, Alkyl, Alkenyl, Aryl od_er Chlor bedeutst und R upspbetituienes oder substituiertes
sekunddres Alkyl, tertidres Alkyl oder Aralkyl ist, wobsi (a) ein Gemisch einer Verbindung der Formei:

. \/ d _ _ : X
- | | |
tizc—cc.t

45 worin x die oben angegebene Bedeutung hat und eines Alkohols (ROH) oder seines Aquivalentes und

{b) einer starken anorganischen Siure zusammengebracht werden, gegebenenfalls mrt einem geeugne-
ten Lissungsmlttel

50

2. Verfahren zur Herstellung eines isothiazolons der Formel:

P 'X\ '/O

55 N=R.




Sclo o2t IIJI i) 11 11119 S:-e
R ~ E g ><i <9 P°|353(?9§§8 999 1 oder ei nes Anids der
Fornel : ¢ . : . HsCH I CONHR worin Xi
Wasserstoff oder Hal ogen bedeutet X V\aserstoff AIkyI Al kenyl , Aryl oder §
Chi or bedewdertsinghtmidndaRFIMEY unsubst it ui erteS oder -SUbsft~iturtes sekundl resi
Al kyl, tertillres A kyI oder Aral kyl ist, dadurch.gekennzeichnet, daB man
(1) das’ Verfahren nach Anspr.uch ‘1’ durchfohrt ‘un ei Amid der Formel : x 15
' CH CCO\IHRH%CQ{ dmommiellen worin X und R die
oben afngegebenen Bedeut ungen- haben, und dann (.2) dieses Amd mt einem :
Thioli erungsm tteI -behandel 't ur N subst i t.ui ertes-3- Mercapt opr opi onani d der
Forrel . x en bodeutet: © . HSC 2CHCONHR. : w-
bi | den, V\or‘f‘?ﬁ'“% Wﬁ%ferﬁ Fif"%en'é'ﬁ Si6e. Badeut ungen haben, _
gegebePenfa l"‘é‘s ‘gf y es se dé,kéa;[wg%lé%mg odorM@l i#r opi onanmi ds &
zur Bi F'dungRgBY 3‘ m.zé% gas dﬁ% 7 @ OloRtFon fch Wevpfualn @iarchidie, AMSHT &EH J8" oder
2, dadurch ﬁ"é’ﬂ%ﬁﬁ 78 a das Mol verhrltni's.von unvgesltiotern
N|tr|I ZUi Rohot - (ode ~e|e . 'qui vairent) .etwa 0,8 bis. etwa 12uddsM ehl fi
o tre anorganl scher SBuré zu- ungesattigj(em N|tr|I etwa 1,5 bis etwa 3,0
betragls. - . 4. Verfahren nach ‘Anspruch 2. offer 3;: dadurch gekennzel chnet, daB ]
das Mok verhaltnl s von- Thi ol i erungs- og] i_-@d:oggm Amid der Formel: K~~~~~~~~~~ '_
CH2=CCONHR - -etwa 0,9 bis etwa.1;2 betfagt. 5.- Verfahren nach5 igendei nern
derpvorhrgehenden Ansprl che, dadurch gekennzei chnet. dal die anorga- ni sche::
Sgur e- Sal z~ -sgur e Tol)a}(\d % Bn E,fgg bifh B 4ELEInGH BabeBondeiral ()| dieses Amid M@ ner -
|

Konzenkd r at MRS i N-stbstitierted@iendaptepropianetid Aersiormegkh 4,
.-daﬁur h- gek@ﬁ?f? ﬁ"’"?s e anoréanl sche Slure Schwefel-saure nit einer

: Konzentratlon von -etwa 96 bis etwa. 99; 5%, st. 7. Verfahren nach. _
“i rgendei nerm-der - vorhergehenden AnsprOch dadur ch gekennzei chnet - dcaB der :
“Al'’kohol tert.-Butyl al kohol , Isopropﬁg I.k b@b\gﬁenzyl al kohol undl oder -

.Cycl ohé&anol |st 655 a Verfahren cha rgende| nem der Anspr Uche 2 bis 7
;_-f.dadurch gekennzel chnet daI das Th| oI i erungsm t- -

zu btlden, wonn X und R dle oben angegebenen Bedeutungen haben, gegebenenfalls gefolgt von (OF
o Halogemerung dleses Proplonamlds 2ur Blldung des gewlinschten Isothiazolons. .
3. ..
s das Molverhﬁltms von ungesattlgtem

a nach Ans ruch 1 oder 2 dadurch gekennzenchnet daB

3. \I{l?trrtla*:znﬁ.lkohol (oger isemem Kqunvalent) etwa 0.8 bis etwa 1,2 und das Molverhitnis von starker
i "anorgamscher Sﬁure 2u ungesﬁttlgtem Nrtnl etwa 1,5 bis efwa 3,0 betrﬁgt -
erfahren nach Anspruch 2 oder 3, dadurch gekennzenchnet "daB das Molverhéltms von_ Thiolierungs-
- mnttel zum. Amld der Formel ' S : ,

_x

. CH Z—CCONHR

- etwa 0. 9 bls etwa 2 betrﬁgt |
- henden Ansprtlche. dadurch gekennzelchnet daB die anorga-

5 on nach it endemem der vorherge
; :llles::? S#ure Salgsﬁure, p-TquyIsﬁure. Perchlorséure oder Schwefelsﬁure mit einer Konzentrauon von

L soms 100% ist.

' Verfahren ‘nach Anspruch 4, dadurch gekennzelchnet daB die anorgamsche S#ure S(:hwefelsaure mit

- einer Konzentratlon von etwa 96 bis etwa 99, 5% ist.

kohol
7. Verfahren nach nrgendemem der vorhergehenden Ansprﬂche, dadurch gekennzeichnet, da8 der Al
. tert -Butylalkohol Isopropylalkohol Benzylalkohol und/oder Cyclohexanol ist. )
' 68 - M
' .-.8. Verfahren nach wgendeinem der Ansprﬁche 2 bis 7 dadurch gekennzelchnet das das Thiolie
" ol Thichamstoff ist. _

R

rungsmit-




Jrhi ohapstof f *ist. EP 0 258999 B1
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1, v Y ' B e ~EP O 258 999 B1 9.

Ver f ahr en n&chveaiser naci Al%pmt:ﬂ 2 b@rHetseslidng rvgn %8 Dichlor-N-cyclohexylisothiazolon, dadurch gekenn-

4, 55Di chl or - N- 2sighrieb haag yrhirs ein hGerissh ovep  Atadhitrl cimdg@dcphexanor gieihaerity , mitl REhzerRrn@i N
Geni sch von AcFopefpledurel zu grieeddy Sthwhielaturrotderginsmedngenischien) Lasirigsiitiel 2afigt luhedan@ das
Schwef el saur e Rivearexusgrpiemidetiveinbe| Thiglierusgemitel ausidercGrinpe Jhiphagsthitn .
Losungsni ttel $direijioharspidiainmaid. Retwplevatsersiph. akohgndelivived wenn edr ndidung von 45-
Thi ol i er ungs i PEAr-TAydongerisataapipneraipainisiiar nst of f, 5 | |

Schwef el kohl enst of f/ Nat ri umsul fid, Schwefel Wasserst of f, behandel t und dann

zurj Bi | dung von 4,5- Dichlor- N-cycl ohexyl i sot hi azol on hal ogeniert. f.
~~410 15 20 ' _ _ :
A~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;~~~~g ~~~~~~~~~~~~~ ~
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