EP 0 360850 Bl Description A number of aqueous systens are susceptible to
m crobial growth. Anong these are |atex paints, soaps, cutting oils,

adhesi ves, cossetic products, othdiP @360 888Blwat er enul sions, white water
used in paper 5 mlls and water recirculated in industrial cooling towers
and the |ike. ﬁ?e growt h of bacteria and fungi in such systenms can be a
serious prD85 TRHPR t " hot properly controlled. There is, consequently, a

bj al
Svﬁlntc |h nglr (r; G &POPE&%EEE &sﬁ%egt]m% 15 ek “ﬁé wml;sﬁg F&é& éré‘:at&gﬁg:}iare
ul

[ ERR] - Syb%lis aH& IQ:Béllhﬁ 'lolngé aﬂ Bhct na birin
repr ésent Such by Qbrhd1Ban Y £ Bara6s blérﬁ) 'rB? lftr@ﬂ)ﬁeﬁﬁ i3, é%n oQWdRtly, @ dSMtinuing
group. ThQedaQd broddd elbétisland micR@n .é?agm@dm, rol8& thes@éysmel @ m Xxture

t her eof . Theme aftiaiigasbienshentd 6OMiE MenBdnl 26 -5ubStinded Y-hial-achonifiles bPhé Btmu owt h. . 20
Accordingly, the present invention provides a method of controlling

m crobizal growth in an aqueous conposition subject to spoilage thereby,

whi ch conprises incorporating igiysaid conposition an effective anmobunt of a
conpound of the formula ref nabove. Under the term"lower alkyl" there
are to be understood inl%a | ar strai ght or branched chain al kyl groups
containing up to 6 carbon atonxX preferably 1 to 4 carbon atons. 25 I n.
the forfhula I R is preferably nmethyl, ethyl, n-propyl, Isopropyl, n-butyl,

sec. butyl, isobut or tert, butﬁ%'lr. | nde endently, X is pref erably chl orine
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i ndi vi dual % b 3) ?y be"E or Z or a mixture thereof. These compounds provide
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Acrylonitrile (Il) is converted to the corresponding a,a,8-trihalopropionitrile (lll) by reaction with an

55 appropriate halogenating agent such as elemental chlorine, bromine or iodine, using methods known in the
art {see for exampie, J G. Lichty, U.S.P. 2,231,838, February 11, 1941]. The resultant trihalo derivative (ill)

is converted to the corresponding «,g-dihaloacrylonitrile (IV) via a dehydrohalogenation reaction using
inorganic or organic alkaline reagents or other methods known in the art [see for example, A.N. Kurtz et al.,
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EP 0 3607850 Bl J. Og. Chem 30, 3141-47 (1965)]. Displacenent of the
hal ogen atom attacked to the [err]-carbon can be acconplished using a
nucl eophilic sul fur anion derived fEB®3IBA8EPBIopri ate nercaptan to yield
t he desired [err] substltuted a-hal o-acrylonitrile (I). The rrethods
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The formation of the sulfur anion involves the removal of the acidic hydrogen atom bonded to the sulfur
by an inorganic base such as the hydroxyl, alkoxyl, amide or hydride fon. The use of basses such as metal
50 hydroxides or alkoxides involves the transfer of a proton to the conjugate base while the use of metal
hydrides or amides involves the irreversible formation of ammonia or hydrogen gas. The use of the latter
two bases (i.e., metal hydrides or metal amides) is less favored since they are more expensive, more
hazardous and less amenable to large scale industrial processing. The base may also be chosen from
organic bases such as primary, secondary or tertiary aliphatic amines (e.g. triethylamine), or from alicylic
55 amines. The use of metal hydroxides and metal alkoxides are preferred with metal hydroxides, such as
sodium hydroxide or potassium hydroxide being most preferred.
The sulfur anion can be prepared by adding the appropriate mercaptan to a solution of the base in an
appropriate solvent. The choice of solvent may depend upon the base being used. With metal hydroxides
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product i sol ation and purification. The dehydrohal ogenation reaction can be
suitably carried out at 20-200 Cand is only limted by the boiling points
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used. enQﬁ'Ju@ Although amounts greater than 0. 3% are operable, they are recommended only for unusuat
appllcatuons lt is preferred to use amounts in the range of from about 0.01% to about 0.20%, with amounts
in the range of about 0.02% to 0.10% being especially preferred.
The compounds of formula | are effective and could be useful as cosmetic preservatives against the
45 bacteria which spoil cosmetic formulations if they prove to be safe for human use. [Problems encountered
in the preservation of cosmetics are described by A.P. Dunnigan, Drug and Cosmetic industries 103, 43
(1968)]. if the compounds were found to be safe for human use and were used to protect cosmetic
formulations, they may be added to the finished cosmetic product directly or dissolved in suitable solvents
such as alcohol, acetone, dimethylformamide and the like. Alternatively the compounds may be dissolved in
s0 the oils or other raw materials used in the formula and then formulated in the final product. In cosmetic
preparations, concentrations as low as 0.01% would be operable. Concentrations greater than 0.30%, while
operable, would be recommended only for unusual applications. Concentrations in the range of from about
0.02% to about 0.20% would be preferred with concentrations of about 0.05% to 0.10% being espscially
preferred.
65 The following examples illustrate the invention.



10 of 20-50 [err] C are preferred, with the tenperatures of 25-35 [err] C
being especially preferred. Those compounds of formula I wherein Xis
chlorine are preferred in the pract FR@3§08%hB1present invention. The
[err]-substituted a-chloro- acrylonltrlles exenpllfled herein, including
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coul d be useful as cosnetic preservaitives agalnst the 45 bacteria which
spoil cosnetic fornulations if they prove to be safe for hunman use.
[ Probl ens eggmpped£f{d in the preservation of cosnetics are described by
A. P. Dunffi gan, Drug and Cosnetic Industries 103, 43
Using procedures similar to the one outlined in Example 1 one can prepare other compounds of formula
| from the appropriate starting materials. The following table contains a number of representative com-
pounds l. The spectral data (i.e., NMR, IR, eic.) were consistent with the assigned structures of these
compounds.
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(1968)].7 If the conpounds were found to be safe for human use and were used
to protect cosnetic fornulations, they may be added to the finished
cosnetic product directly or di ssMﬁﬁﬁ]i tabl e sol vents such as

al cohol, acetone, dinethylformam de and the like. Alternatively the
conpounds may be dissolved in so the oils or other raw materials used in
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Concentrations greater than 0.30% whglN*e operabl e, uld be recomended

only for unusual applications. Concéjptratdsons ia® t3¥e fange of from about
0.02%+t 0 about 0.20% woul d be prefergd b ‘caiic&®R rjpti ons of about 0.05%
to 0.10% being especially preferred.gl35 =24 sBh@# @ld owi ng exanpl es
illustrate the invention. 4 EP O .90 850 48l de ~vanuf acture of the
antimcrobially active conpounds of ¥ 4 15 al .
[err] Trspchl oropropionitrile Acryl oni§f da 150.09;"2.82 noles) is

chlorinated with chlorine gas (>200.9 Lo 0 G 1 @ for approxi- mately 8
hours. The reaction tenperature is mflii fdelg s 4oy C by external water
cooling. The progress of the reaction'i's nonitqred byl G.C analysis until
essentially a single peak is obtained d e_,‘gty&)rgeg)o ram At this point,
the flow of chlorine is discontinued &8 &&8dn| i xture is degassed

by 10 sparging with a vigorous nitgogen flow for one hour. The crude

liquid product is distilled to yielgsd412. Og (92% of
[err]trichloropropionitrile (bp 10@gerr] C @125mm Hy). a2. [err]-Tribromo
(and, -triiodo)-propionitrile. Usingd&he procedure out|ined in part al,
acryhoifftrile can be reacted with bronmine to yield [efr]
tribronopropionitrile or wwth iodine,to yield [err]tr}iodopropionitrile.
[ See K. C. Pande, U.S. P. 3,65% @06, April 25m 1972.]
[err]-Dichloroacrylonitrile. )qnto ® | eagidh f|ask is charged
[err]-tgichloropropionitrife @O00. 3l. 89, ol gs) And} qui nol i ne (80. 0g;
0.62 nole). The m xture i;sti&reda ds heated & r&flhx (178 C) for 8
hours. (The progress of the reaction is nonitored by [ anal ysis until
essentially a single peak is ained in the chyonptogram) 20 At this
point, the mixture is cool ed & thg p§°ooﬁj°ct§i§_4'$uaped by fractional
distillation to yield 204. Qg (88% iﬁ[.ﬁ@gﬁd |88 rylonitrile (bp 70-80
Jerr 125mMm Hg). b2. [err]-Di brgoacﬂ |STidY id%.85THRS |
[err]-tribronmopropionitrile (‘% .6g; 0.90 nole) is added to a 500 m
reaction flask and then 2,6- lgutidirg éé@.@; gl.g nples) is fed in slowy
with stirring at such a rate as g-_ it@ n 3 heg repction 25
tenperature at 40 C.  The mixture betohes veéry “dark apd a precipitate
forms. Heat is then applied and :
: . T A
. a T 2 e =
~ o §5 3§ 5 8
3 8 & @ 38
. ]
: z = = = e
3 2 % 2 02
C *fRE
50 ﬂﬂ (] < 2] 0 . s
o
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the mxture stirred at 45-50 [err] .C for 2-3 hours. (Progress of the
reaction is monitored by GLC.) The mixture is then cooled to room
tenperature, dissolved in 500m of &PHeP60 8RBt he et her solution is washed
once with water (250m ), twice with 10% HCI (200m each) and once with
sat ur at ed Sﬁ%ﬁm C€| orig @Ol Jtion!ﬁﬁgomlgl The washed ether |ayer is dried
over MgSOH4 OF ntrated on a rotary 30

evapor at or ghd 94.2g of red oil. The red oil is distilled to yield
36.99 (19% r]- dibronmpacrylonitrile (bp 92-95 [err] C @50nm Hg)

whi ch. is 95% Didfifactbiar SdeCantitngaPacki mare[&ﬁlﬁgtedn@t kol deRa Aftdh R85 ih bddr On tideq, @
250 -t eactdnPBurids %8k p\re%an@dg’;e@/o RLIRRALVIh dimethikotmaMidh & QehanbinThY %%Mﬂﬁ_vfagthgﬁs
0. 05 nol e) . folbhWeridly ¥ilutiden test tods td §i0b 16 bdired ERcEhPAtionk Witen GHEE WRR Bal ardl fo6iad e
and then nesbyd PeiE HRRYS! Brifpted Jlucese 4gracladabwiEDlseq fot Bactdrifidsling? costl dgart foe
sol ution. Athsdlnghli Bsting.f THeclatledh! [plat8O@es ¥hod liiobuldtddewithd 24-hopudl. nddridn) brofh. EWfiure®d ki)

i n ethanaé inébatbd at 87 tChéon 4achdard Theoiprgak plates @ere Fpotnindtuied with sidve 3@sppridiond akd
The resul t aintubatec BL28* G ®r sdver dad. At the eadiot berentstion geribdst alll flatbo wers eaantingdsfor

t hen concengwethetheunidigumiahihitingrconeentratiant forr gacte vgpnisna tscaxpressiad inr Fabledlidrl the ranges
mat eri al i sPeseRied arqwtt ipplsened enly if thexgawe!) copgeritratipr: Theey tuEableilhis asrfellows;
extracted twice with 250 nml__portions of ether. The conbined ether extracts

are washédl once with satura{cmy$od.lom @ Rbghi f qusg{,w,@,ncg{m (50M ), dried
e

over magnesium sul fate, f}]ltased and concentfated to yi . 2g of residual
oil which is distilled to y17o-fl o) o?éé o= orpro=-8=mrethytt1 o-acrylonitrile
(bp 84-94 [err] @1.5mMm HP) > Anal ys Cal cpl ateg Ay CAHABr NS: 45
C 26 970% H 2.26% N 7,86% Found: C, 26. 729 2. 0% N. 8.01%
12 Using proceblurgs imlangto thk one Ojat I ined | n Exanple 1 one
can prepare ot her conpounfds pf fornulazl fromthe agpropriate starting
materials. The follow ng fabfe ¢ontai ngsa nuprber of srepreseptative com
pounds 1. The spectral dal . €., NVRp43 R PBtc.) wge consjstent with the
assignedastructures of thesez55(conpoupgs. 5 EP @360 850 Bl EP 0 360

850 B1 II. Antim crobial y of the conmpounds efpaformuj a | Exanple 13
5 Anti bacterial and a Vi y a 5-fold
serial dilution test in agar. In this test, conmpounds were prepared as 6%
solutions in dinethylf 9 t hen 5-
30 Microorganisms Tested
Bacteria Fungi
B4 Staphylococcus aureus Fi | Aspergillus niger
B2 | Escherichia coli F2 | Aspergillus oryzae
35 Bs | Pseudomonas aeruginosa | Fa | Penicillium piscarium
Bs | Proteus vulgaris Fs | Aureobasidium puilulans

40

45

50
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fold serially diluted in test tubes to give the desired concentrations when
m xed with agar and poured into sterile Petri dishes. Tryptone gl ucose
extract agar was used for bacteri &P @86285PB1 ni | dew gl ucose agar for the
fungal testing. The bacterial plates were spot inoculated with 24-hour
nutrient broth cultures and 10 incubated at 37 C for 48 hours. The fungal
pl ates were spot inoculated with spore gagpenggtons and i ncubated at
28[err] C for seven days. At the end of The rncubation periods, all plates
were exam ned for growth. The m ni mum i nhibiting concent ration for each

organispnis expressed in Table II. Intheﬁ%gé Ysent ed, growh is
obseryed only in the | ower concentration e o Table Il is as
follows: 15 Activity Gowh @ncg/ m No Gowh @
ncg/ M Level O >1920 1 384 1920 20
2 Exéfiple 384 3 15 76 4
3 10 15 5 _ 0.6 36 0.12
0.6 25 no. of com- 7 0.03 0.12 8
0. 03 30 pound I R_ X Bacterid\/l croorgani sns Teghgfl Bacteria
Fungi [err] St aphyl ococcus aur.eus er gl | 1 us n| ger Bg
Escherichia coli pFargl |§'2.IS %Hyzg F2 Eg Eerlr
Pseudor®nas aér ugi nS4a [er BF 4 Penitkil [4um i scarl um5[ errjp R otess
vul garis 2 F4 CHAur eobagjdigum pyj  ul gns g0 45 50 % 5P 0 360 360 Bl
TABLE Il CN 5 [err] anpl e
Thi s exanpl e Pl ust?zﬁses thaftald the compounfls have brload $pectd um 4
act i Vhtz\é agai ast fu‘t:‘,‘g{5 Thoser 4 5 3 6 6 6 6 5

5 n-csl-l., Ccl 3 ' 3 0 3 4 3 4 4

6  nC,H, clL 3 c o 3 3~ 3 3 3

25
This example illustrates that all the compounds have broad spectrum activity against fungi. Those
compounds wherein R is methyl or ethyl are also shown to have broad spectrum activity against bacteria.

ll. Applications
Example 14

30

a. Cutting Oil Emulsions.
The efficacy of the acrylonitriles of formula | as preservatives for cutting oil emulsions was
35 demonsirated by the following test.

Various aliquots of a 6% solution of the test compound in ethanol were added to cutting oil
emulsions prepared by diluting Kutwell® 30 cutting oil concentrate 1 to 30 with water. These samples
were inoculated with a culture of Ps. asruginosa and incubated at 28°C on a rotary shaker. At weekly

k’ intervals, the samples were examined for microorganisms and then reinoculated and incubated. Results
40 are tabulated in Table Ili.

50



conpound3 wherein Ris nethyl or ethyl are also shown to have broad

spectrum activity against bacteria. Ill. Applications 30 Exanple 14 a.
Cuffing O Enulsions. The efficacyERD 380881yl onitriles of formula I as
preservatives for cutting oil enulsions was 35 denonstrated by the

followng test. Various aliquots of a 6% solution of the test conpound in
ethanol were added to cutting oil enuEABBEsIBEepared by diluting

Kutwel | [err] 30 cutting oil concentrate 1 to 30 with water. These sanples
were inoculated with a culture of Ps. aerugi nos nd i ncubated at 28 C on a

rotary shaker. At weekly intervals, the sanple re exam ned for
nmi cr Qoy géni sms and then rei nocul at ed aRs-CHeaQated. Results 40 are
tabul ated in Table Il11. 45 50 55 8 EP 0 360N§50 B1 TABLE IIl CN 25

[ ERR] a. Concentrations tested were 0.98 ppm 1.95. 3.9. 7.8, 15.
31, 62. 125. 250 and 500 ppm 30 This test shows that those derivatives
\/\he\r/\flhn R |axmwyl or et IhyI are highly effective in inhibiting bacteri al
gro in cutti emul sions. 3 b. siretic, conpositions. &he

ef ficacy of"thé ? I onitriles of ‘?‘6\% J“*'Cﬂé?ggﬁ %?87%’2”%9 PWosrret i c
conposi ti onﬂ!ﬂsld@rmnst rat edXby tincubation\PerjodciMeekserial dilutiops of

the conpounds in dinethylfornmam de yere adde g_to a prepared, stgrile
cosnetic otion of the follow ng cor‘rgom ti on 40 | ngr"'a‘l ents -

Parts by Weidnht St&Hgic Acid Br 98~1.95 15-31 1.4
Mneral Gl 2 CH Cl 1.95-3.9 1.95-3.9 1.2583.9 3.9-7.8
3 Czlls cl 15-31 15-31 15-31 31-62
\..z 20 4 2!!5 8r 3.9-7.8 3.9-7.8 15-31 31-62
S n-caﬂ.’ CclL 125-250 62.5-125 125-250 125-250
6 n-C H, cl >500- - - -
25
a. Concentrations tested were 0.98 ppm, 1.95, 3.9, 7.8, 15,
31, 62, 125, 250 and 500 ppm.
30

This test shows that those derivatives wherein R is methyl or ethyl are highly effective in inhibiting
bacterial growth in cutting oil emulsions. '
85 b. Cosmetic compositions.
The efficacy of the acrylonitriles of formula | as preservatlves in cosmetic composifions was

demonstrated by the following test.
Serial dilutions of the compounds in dimethylformamide were added to a prepared, sterile cosmetic

\_4« w {otion of the following composition:

Ingredients Parts by Weight
Stearic Acid 14
Mineral Oil 23

45 Arlacel®-80 (sorbitan monostearate) 07
Tween®-60 (polyoxyethylene sorbitan monostearate) 1.6
Distilled Water 940
Total 100.0 parts

50 Samples of the lotion containing varying levels of the acrylonitrile derivatives were divided into two

portions; one portion was inoculated with a spore suspension of A. niger, and the other portion with a 24-
hour nutrient broth culture of Ps. aeruginosa. These two organisms are frequently found as contaminants
in cosmstic products. The samples were incubated for a 4-week period with weekly examinations for the
growth of the organisms. At weekly intervals, the samples were also reinoculated with the test organisms.
Presence of fungal growth was determined macroscopically while bacterial contamination was deter-
mined by streaking one 4-mm loopful (0.01ml) of the lotion onto the surface of trypticase glucose extract
agar (Baltimore Biological Laboratories, Baltimore, MD) containing 0.005% triphenyl tetrazolium chloride
and letheen antidote. Results of these tests showing the minimum inhibitory concentration through the 4-
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&

45 ° Arl acel [ ERR] - 60 (sorbitan nonostearate)

0.7 Tween| ERR] -60 (pol yoxyet hyl ene sorbitan nonostearate) 1.6 Distilled
Vat er EP 0 360 850/BD Tot al
100.0 parts so Sanpl es of the lotion cont ai ni ng varyi ng IeveI s of
the acrylonitrile der|va|ve ortlons ort
was i nocul at*g iOﬁ“P f"@ '%H'é‘ H's?dh' "g gnd Ih°"h| aga'g Nft fhg c ég@rg 'Sn
with a 24- ffun %ﬁ’ ) V'tY) o ﬁo%oe?m e

. u || el US8. prob
organi sms ar Pretdent CONTaminant: n COSTet i C products. The
sanpl.es were incubat ed fo a 4 week riod w lg1°weekl y exam nations for the
growt&h, of the organisns. tvgel] Yy i mgrvials, The sanples were al so
reinocul ated with the t% Qr,gam e Presehcd & fungal growth was _
det er mi ned macroscopi call®y YhV| & tracteli d Cofft ami nati on was deter- mined

by streaking one 4-mmlgopful (0.01 m) of theglotion pnto the surface of
trypticase glucose extrgct agar (Baltg nmore Bi @ egical faboratorigs,
Bal ti more, NMD) contai niqg 0 095%tr| Khenyk tet? &ol i umlchl ori de &nd | et heen
antidote. Results of th@sH f:e,sts- Showt g $HB B @i mam i phibitory g
concentration through tB8esld4v 9 = EPHT368 B5R BL week|incubat i 03 peri od
are tabul ated in Table &V and show, once again, that the conpoungs where R
is nmethl or ethyl sho ke broad spectrum activity for §he preser§ati on of
cosnetic products agai ngt the type of fungus and bactefi um nost &ikely to
cause problenms in cosnegj cs. [ERR| Cl ai nms % A met h¢d of cont8olling

t

m crobial growth in an #q jeous corrpogtl on sulg &t to $poil age tTereby,

whi ch cgnprises incor pofpii mo=i ris sni & eonPosi tgh an effective agount of a
conpduid of the formul aghgll ER A@ Wwitkei & & @@ esent§ a | ower &l kyl group
and X represents chloriTi" bronine or od'né. 2.7 The mgt hod accogding to
claim1l wherein R repregents nethyl, ethyl, n-propyl, ifsopropyl,gn-butyl,

15 sec. butyl, =i sobuglyl, tert. butyI and X is chloriine or bromng ne. 3.
The nmetgod accgyjdieg tog laim2 wherein Ris methyl orlethyl. 4.%The method
according to c m£’3 wherein the conpound | is -
a-chl oro-[ ERR] | t hi qgacryl onltr|8e 20 5. ﬁ'he meffhod accorging to
claim3vvherei‘th conp nd:bl% "o ©® mg
[ERR] - chl oro- [ ERR] -ethyl t$ @cr:glrom%ﬁlé; &8 R
30 N v " N - -~
[ )
g - * L] L] L]
35 w] € A o n s ®
= . . Y (3 . . . . . .
&< o «<. .« Q< &< O W
< 3 €]

r
r

C

Concentrations tested were 7.8 ppm, 5, 31, 6
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6. The method according to claim3 wherein the compound | is

[ ERR] - brono-[ ERR] -net hyl t hi o-acrylonitrile. 25 7. The net hod accordl
claim 3 wherei:n the conpound | is EPO0360850B1 i“j‘!\‘ﬂm“““
[ ERR] - brono- [ ERR] - et hyl thi o-acrylonitrile. 8 The nethod accord

precedi ng céal m wherein the conpound | is incorporated in the aqueous
conposition "3MS, concentration of 0.001%to 0.5% wei ght/vol urre (g/ 100

of ol aims 1% %:',ggh.??:?i%m[m'g? rﬁé%?a?%gmﬂ il el afggo saoo &rg%oﬁﬁégf’gwm&ne
|

an agueoys corrpopsr |r6nrpsu Iage tﬁere t ent anspr ~che
Verfghren zur Kontrolle des m krobl etwen V\achstums |n e| ner wassri gen
Konposi tion, die dem Verderbagu&g £ol che M kroben unterworfen ist, dadurch
gekennzei chnet dass man ei ner T%iqen Konposition eine w rksane I\/Enge
ei ner \Ver bi ndung der Formel RS-CH= CK 40
x worin R N ederal kyl und X Chlor, Brom oder Jod darstellt, einverleibt. 45
2. Verfahren gentss Anspruch 1, worin R Methyl, Ethyl, n-Propyl, |sopropyl,
n- Butyl , sec. Butwhereinl R sbiasepts adaher alkykgroupBust y repsiesenss efildrine, broghink oCadlios. oder
Bromist. 3. Verfahren genmrlss Anspruch 2, wobei R Methyl oder Ethyl ist.
50 4. Verf afr dhe gneihbd gootrdingrio iging 1 whetsisj R dRpeosensy pefhdustiyl| n-propyl, isopropyl, n-buiyl,
a- Chl or - 1%- neﬁ?ﬁ’quivhl'seb%rtﬂwm 2Rd X jsghloring or Ryspinhr en germmass Anspruch 3,
wobei di e Verbi ndun Chl or- O-et hyl t hi o- acry| n| tr| | ist. 55 6.
Ver f ahren g@nd83™ah ﬁ?f‘i’l“%mc\ﬂﬂb%'f’ 5%(
a-Brom p-ethylthio-a Inltrl Verfahr wobei
die verb, ndE Yy g e b iv'befeé{'cmﬁmpw 9@%; L T
o1 e,

othéd {c@tp% %@ﬁ?@é ki og%un\é‘ﬂs 52@%@&-&%.@9&%%%5' tion

dadur ch gekennze| chne Wassri

In einer Kogzapy n.aﬁ,wa&om@er clifhis meﬁeupméco@ph%%s%%dﬁeﬁﬁylﬁﬁam.ﬂreo 100

m) zugef~gt wrd wendung el ner Ver bi ndung ormel "I genmass

ei nem debs ARShé MBfRodlacBdrdingto 3laitn PRierdi thé SIAIpBINdS fs ABERES s-SthyINKABY bRtk des

m krobi el | en Wachstuns ei ner wassrigen Losung, die dem Verderb durch sol che
M kr oben ung.erm®metd acabrdingR\aa1 Bleaiing @1aln Wibreln théJSonfplotreiH GSingbepdFatddan the RbusSse
du d6vel oppenetipositian @ B icaitedation oum1maps$ivteignwmqu@amenapum se, de ce
fait, a une alteration, qui conporte |'incorporation dans ladite

conposi t kon9.d' Toe esecpi armwnptﬁmdebfrthq:mwlaj andefitadpio e ae of claimsil & 8, as a microbial agent
for controlling microbial growth in an aqueous composition subject to spoilage thereby.

Patentanspriiche
ss5 1. Verfahren zur Kontrolle des mikrobiellen Wachstums in einer wéssrigen Komposition, die dem Verderb

durch solche Mikroben unterworfen ist, dadurch gekennzeichnet, dass man einer soichen Komposition
eine wirksame Menge einer Verbindung der Formel

{ . CN
Yot RS-CH= 1
40
X
worin R Niederalkyl und X Chlor, Brom oder Jod darstellt, einverleibt.

2. Verfahren geméss Anspruch 1, worin R Methyl, Ethyl, n-Propyl, Isopropyl, n-Butyl, sec.Butyl, isobutyl
oder tert.Butyl darstellt und X Chlor oder Brom ist.

3. Verfahren geméss Anspruch 2, wobei R Methyl oder Ethyl ist.

4. Verfahren geméss Anspruch 3, wobei die Verbindung I «-Chlor-g-methyithio-acrylnitril ist.

5. Verfahren gemé#ss Anspruch 3, wobsi die Verbindung I a-Chilor-g-ethylthio-acryinitril ist.
s§5 6. Verfahren geméss Anspl;uch 3, wobei die Verbindung | a-Brom-g-ethylthio-acrylnitril ist.

7. Verfahren geméss Anspruch 3, wobei die Verbindung 1 a-Brom-g-ethylthio-acrylnitril ist.

i1



;Jr-lofiﬂj%” e inferieur et X represent ((al Zjudgﬂisolrgquglul grgmreeg El“@'";m"m " ,Ill

120 2. Le proc.ed6 sel on | a revendi&R0 36830 BYans | equel R repr L
nmet hyl e, de 1t thyle du n propyl e, de |'I|sopropyle, du n butyle, du
sec. butyl du te

5 o S M R A i SR B

| ' et hyl e. 254 I'catron
1 efligt
dans | equel Géa"}:"b lroo00 m' zu@ Pg Wr'nmla chl oro- A— rret hyI t h| o- acrylonitrile. 5. Le

procede, S?G%&{ nﬁveﬂaﬂv& dufy'des FolRNBoelBSiiGhen] Gor ARSPRIAS1 bis 8His dtfimikrobielles

a- chlor o | 1@nidh6 o R dblolidh- Walistbins bilor ARS8 BEARY) dleAdehtVEHGH Garkch ON
3, dans | oqu&jché RikfBESMMEwariertist UN a- br ono- #- net hyI thio- acrylonitrile. 7.

Le proc~d4 selon | a revendication 3, dans |equel |e conpose | est un

a- br ono- , Keddnachtidhso- acrylonitrile. 35 8. Le proc6de salon |'une des

revendimati ons precddentes, dans |oquel |e conposd | est incorpore dans |a

conposi ti dn Wrprectsé pdar lenmentciinduedévelappbroent ohizrdbied) Odrdouse ripdsitivo iaglelsscioumies, (ig)/ 1

00 m). 9. Leeuteitld wataltéatiod, quh campope Siacorhoration daps [aditeccofposition dtqumqu#@tfté gificadeins
'une quel codlenremgess dedoymvieli cati ons 1 a 40 8, en tant qu'agent

m crobi en pour contr8ler |e devel oppengat m crobi en dans une conposition

aguouse®souni se, de ce fait Rg_gﬁeca‘l’t bration. 45 50 G 12

~x

_ dans laquelle R représente un groupe alkyle inférieur et X représents du chiore, du brome ou de f'iode.
v .20 _
! 2. Le procédé selon [a revendication 1, dans lequel R représente du méthyle, de I'éthyle, du n-propyle, de
I'isopropyle, du n-butyle, du sec.butyle, de l'isobutyle, du teri-butyle et X est du chiore ou du broms.

3. Le procédé selon la revendication 2, dans lequel R est du méthyle ou de I'éthyle.
25 -
4. Le procédé selon la revendication 3, dans lequel le composé | est un a-chloro-g8-méthylthio-
acrylonitrile.

5. Le procédé selon la revendication 3, dans lequel e composé | est un a-chloro-g-éthylthio-acrylonitrile.
30
6. Lo procédé selon fa revendication 3, dans lequel le composé | est un a-bromo-g-méthyithio-
acrylonitrile.
7. Le procédé selon la revendication 3, dans lequel Ie composé | est un a-bromo-g-éthyithio-acrylonitrile.

8. Le procédé selon I'une des revendications précédentes, dans lequel le composé | est incorporé dans la
composition aqueuse & une concentration de 0,001% & 0,5% poids/volume (g/100 mi).

v 9. L'utilisation d'un composé de la formule |, tel que défini dans I'une quelconque des revendications 1 &
40 8, en tant qu'agent microbien pour contrSler le développement microbien dans une composition
aqueuse soumise, de ce fait, & une altération.
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