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(lV) B
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nmethyl - 3 - isothiazol one 30 two positions in question. For
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following structure: -

'_ 250 ml. of ethylene dichloride, and a solution
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1) . fined. Where Qldsirg)@r necessary,1an 34d 000 acet
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. T . medium so as k:%gﬁ zolonium *salt’ ~inw
o7 o — formation, Typicsl scévehyg ich might bd: 16} 000 ass
- 58 - 5 whercin Zn and ZV arc hydrogen or C,—@; sbGyrilliAQ woilld i]ud® @amine bases, such i . duc
59 ; alkyl and Y'” is as previously defined for Y 5 for example, pyridine and 1t_rietg¥ng@g RE det
i - except that it is other tha% ydroxyalkyl, Tt should be noted at this point thaf the iso- - : .15 org
8, 00 carbamoyl or thiocarbamoyl. Such cyclization ~ hiazolonium salts can alse be transformed 65 nen
7i: 64,000  is preferably accomplithed 2hy0ft@cting the or neutralized to free isothifzblones by being : thes
{1: 16, 0000 disuj_ﬁ_dc?fgg Qvith a halogenating(yagent.  contacted with water or weak organic bases. pro
R 2241 662 Typical halogenating agents include lorine, The #A‘Bfﬁq? fdes E.E;'h‘FF 10 o corr
: o : - bromine, sulfuryl chloride, sulfuryl bromide, form the iso mzz{i‘;nes ate known and may be D20 leck
Pl " N - chlorosuccinamide, N - bromosuccinamide - preparcd in sevcral ways, Typically, an alpha 70 | sulf
~and the likc. Chlorine and sulfuryl chloride are . or beta mono- or di-substituted acrylate or .° 1 . chre
: 15 the preferred halogenating agents. acrylic acid is reacted with thiol acetic acid. - pyk
3 Cyclization of the disulfide-amide will take Upon completion of the reaction, the product I
. place when 3 mole cquivalents of halogenating  js hydrolyzed so as to obtain a beta-mercapto- - +25 "lon
agent, or to be more specific halogen, arc em-" propionic acid, which is, in turn, oxidized to 75 and
: * ployed in the reaction. By providing an cxcess the disulfide acid. This material is then con- effe
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: - Formula I. Where 5 molc cquivalents of ammonia derivatives, such as alkyl amine,
~- halogenating agent arc available, monohalo- aniline, amide, cyanamide, sulfonamide or 80
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-~ 7 mole cquivalents of halogenating agent: are The above-described cyclization process is . |
25 required. i illustrated by the following further examples, -
L " Preparation of isothiazolones having the 4 -~ = ' : ' PRINT Ex
i and 5 position substituted with different halo- EXAMPLE 82 - . b :
i " pens is achicved by the halogenation of an - Preparation of 2 - methyl - 3 - isothiazolone 85 . . —
; ~ isothiazolone already halogenated at one of the and 5 - chloro - 2 - methyl - 3 - isothiazolone : o
' 30 wo positions in question. For cxample, if a  * To an ethylene dichloride (1 litre) surry of
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d1 chlorination of a 4 - bromo - 3 - isothiazolone. chloride. After addition, the reaction 'slurry .
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Hy 0. pared by the cyclization of a disulfide-amide  overnight to assure completion -of the reaction. i
: as described herein. Procedures and variations ' The slurry was then filtered to give 37.1 g, of o
therein for what might ‘be tcrmed “secondary 2 - methyl - 3 - isothiazolone hydrochloride,. 95 |
halogenation™ would be evident to one skilled which could be converted: to the free 3-isothia-
40 jn the art, _ . zolone by continuous ether. extraction from
.~ Temperature is not critical to the reaction water. The ethylenedichloride filtrate, upon
* process; that is, the cyclization will proceed * evaporation to approximately one-half volume, i
- at any temperature. Generally and preferably, yielded an additional quantity (30.5 g) of 100
~ " it will be carried out in the range of 0° to ' less pure hydrochloride. Complete evaporation ’
45 100°C, of the ethylene dichloride filtrate gave 24.7 g. -
. The reaction js carried out in an inert non- of oily residue which upon sublimiation at 0.1 :
- aqueous solvent, such as benzene, toluene, " mm. (40—60°C.) gave 11.5 g.of 5 ~chloro - -
mmﬁ’ cthyl acctate, ethylenc dichloride and 2 -'methyl - 3 . isothiazolone, m.p. 44—47°C, 105 :
50 Isothiazolonium salts can bc formed along | . ExXAMPLE 83 :
with the isothiazolones during the cyclization Preparation of 2 - (34 - dichlorophenyl) - -
i process, ¢.g., when Y’ in Formula III is 4 . methyl - 3 - isothiazolone _
{ i - alkyl of 1 to 18 carbon atoms or aralkyl of ©  Dithio - (3/4” - dichloro) - diisobutyrani- -
5- -up to 10 carbon atoms. Such salts have the lide, 12.8 g. (0.0234 mole), was slurried in 110 ° " —
3 : :
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