FUNG Cl DAL COVPQSI TI ONS AND METHODS USI NG
CYANODI THI OCARBI MATES BACKGROUND OF THE | NVENTI ON

woO Bioelogb1ied t he I nvention [0001] The inventi on PEl/asme5/008825
usi ng cyanodit hi ocarbi mates to control fungal growth
on ani mal hides during a hide tanning process. Mre
particularly, the invention relates to the protection
of wet blue hides fromfungal attack and degradati on.
Background of the Invention [0002] Leather, as is well
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large influx of microorganisms from the process water, the hides or skins, as well as the other
process materials. The incoming organisms vary with the incoming materials. Seasonal

climate changes also affect the microorganisms in a tannery’s process water.

[0003] A typical hide tanning process contains several stages to process the hide into an
intermediate form, a tanned hide. In a typical chrome tanning process these stages include,
for example, washing the hide with water and surfactant to remove debris; soaking the
washed hide in an aqueous enzymatic bath (water, enzyme (protease), surfactant and alkali)
to rehydrate the hide and remove interfibrillary proteins; dehairing the hide in a “hairburn”
step using amines, sodium sulfide; and lime (CaO); deliming the hide by the addition of
ammonium sulfate, water and multiple washes to remove alkali used during hair removal and
adjust the pH of the hide; bating the hide (addition of a protease) to remove partially
hydrolyzed collagen and keratin; pickling the hide (lowering the pH of the hide to prepare

for the chrome tanning) by using an acid such as sulfuric acid; tanning by addition of chrome
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[0006f'S PEBicidel BreNisei®to protedt taiiiddades ittt hsngh.NRiingal attack discolors
tanned hides, sometimes causing black spots. Aspergillus niger is a typical fungus that
attacks leather products causing discoloration. This fungal discoloration is difficult to

remove and can spoil tanned hides or the finished leather.

[0007] To protect the tanned hides (such as wet blue hides, vegetable-tanned hides, wet
white hides, and oil-tanned hides), a fungicide is added to a tanning liquor used in the tanning
process. Fungicides are often added during one of the late stages of the tanning process.
Often a fungicide is added during the pickling stage which occurs under very acidic
conditions. The fungicide must survive on the surface of the tanned hide to protect the hide

from the time the tanning process is complete until the tanned hide is finished into true
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Cyanodithiocarbimates of formula (I) are useful in preventing the fungal attack, degradation,
or deterioration of tanned hides, including but not limited to wet blue hides, wet white hides,
vegetable-tanned hides, and oil-tanned hides, from the hide tanning process. New

cyanodithiocarbimates of formula (I) represent a further embodiment of the invention.



Cyanodi t hi ocarbi mates of formula (1) are useful in
preventing the fungal attack, degradation, or
waledoendasat i on of tanned hides, including but POL/US2005/006825
limted to wet blue hides, wet white hides,
veget abl e-t anned hi des, and oil-tanned hides, fromthe
hi de tanni ng process. New cyanodit hi ocarbi mates of
formula (1) represent a further enbodi ment of the
i nventi on. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010]
Figure 1 depicts a general synthetic schenme for
cyanodi t hi ocarbi mates of formula (1)- [0011] Figure 2
epi cts the S ntheS|s of hex I chl or onet hyl
BRIEE, DX 54 Q3 JBAWINGS | n Exanpl es 1- 3.
DETAI LED DESCRI PTI (]\I (): THE I NVENTI ON [ 0012] As
[001QY; schigmeail demicte a general synthetic schems! far emnodithibearbisetesfof formula
. cyanodi t hi ocarbi mates of forrmula (1) as fungicides in
a tanning process to protect a tanned hide. M xtures
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describe@fieERdahples1 3. Br, or |. I\/bst preferably X is d.
[0014] The substituent R may be, a substituted or

unsubstituted CI -CH al kyl group, a substituted or
unsubstituted C -C al kenyl group, or a substituted or

DETATSHBSESCREPTIBNOR ¥ TXVIN Ay The substituent R
may al SO stituted group
efi m_or by .Z- .
001} A8 Bigessd By e Nenfibn Rl hE Y o chigodfiiogarbimates of
formudai (i3 us funpiiestin b eambp procseth prodekt HaBhd mae.ect ed from
phenyl and naphthyl. Y is H, hal ogen, NO2, Rl, R1O or
RIR2ZN. When R is the group defined by Z-(CH2)n-, Zis
NC, R1O R1OC(O, or RLOCH2CH2(OCH 2CH2) P where p
ranges from o 3. Thervalue of n ranges from Qo 3.
Rl and R2 are i ndependentNay H, substituted or
unsubstituted G -C 5 alkyl[. [0015] In a preferred
enbodi nent, R is a substi Jﬁd or unsubstituted Cl-C7
al kyl group, a substituPed Qsubstituted C2-C7
al kenyl group, a substijguted Nsubstltut ed group
defined by Y-Ar-(CH Rym or by Z-( 2)n-. The val ue
of n ranges fromO to 3. In the Y- )-(CH 2) m

Mixtures of cyanodithiocarbimates of formula (I) may also be used.
[0013] In formula (I), X is a halogen, preferably Cl, Br, or I. Most preferably X is CI.

[0014] The substituent R may be, a substituted or unsubstituted C;-C4 alkyl group, a
substituted or unsubstituted C,-C,4 alkenyl group, or a substituted or unsubstituted C,-Ci4
alkynyl group. The substituent R may also be a substituted or unsubstituted group defined by
Y-Ar-(CHz)y- or by Z-(CHz)s-. In the Y-Ar-(CH,)m- group, m ranges from O to 3. Arisa
substituted or unsubstituted aryl group selected from phenyl and naphthyl. Y is H, halogen,
NO,, R, R'0, or R'R?N. When R is the group defined by Z-(CH,),-, Z is NC, RO,



group, mis O or 1. Ar is preferably phenyl. Y is H,

ad, Br, I, N2, RL, RIO or RLRZN. Wen R is the group
waledosnnedsby Z- (CH 2)n-, wherein Z is NC, RL1O RITDIS10)35/006825

or RIOCH2CH2( OCH 2CH2) PWhCrC p ranges from Qo 3. Rl

and R2 are independently H nethyl, or ethyl.

Preferred cyanodithi ocarbi mates are shown bel ow in

Table 1. [0016] For cyanodithi ocarbimates of fornula

(I) the al kyl, al kenyl, or al kynyl groups may be
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by ongpr mq)ée grﬁugqq pbdp ratydpersqly efectdlee fungicidal activity of the

cyanodithiocarbimate. Unsubstituted means the particular moiety carries hydrogen atoms on
its constituent atoms, e.g. CHj for unsubstituted methyl. Substituted means that the group can
carry typical functional groups know in organic chemis'try. Such functional groups include,
but are not limited to, halides, hydroxyl, thiols, amine groups, carboxylic acid groups,

ketones, aldehydes, nitriles, nitro, azo, nitroso, ethers, thioethers, amides, etc.



according to the general schene shown in Fig. 1. To
gener ate kabonate, cyanam de was reacted with carbon
wale@ahddiisde and KOH i n et hanol under a bl anket BET/US2005/006825
nitrogen, with vigorous stirring. The tenperature
after addition was kept bel ow 250C. Sodi um hydr oxi de
coul d al so have been used to generate the sodiumsalt,
nabonat e. Hexyl kabonate was produced by the sl ow
addi tion of an acetone solution of hexyl bromde to a
chill ed aqueous sol ution of kabonate, containing a
pTabk I:Prefeired Codmddidtiocarbimatext ure was al l owed to
cggféio roomtenperature and stirring was continued
f veral hours. The m xture was heated for severa
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catal yst. Heating was continued for six hours. After
cooling, t he aqueous | ayer was renoved and the organic
Iwas mashed with water, then dried over magnesi um

agﬁi renoved under vacuumto recover a
pg s 2%ge ¥i | qui g@iﬁwexyl chl or onet hyl

cyanodi t hi ocarbi nate.[0018] Starting materials to
prepare other preferred cyanodithi ocarbi mates
acewendi ng to the general schenme shown in Fig. 1

i nclude, for exanple, hexyl chloride, ethyl brom de,

PRORYACHY) {OH dgdeCHﬁQM opyl brom de, butyl brom de,
hexyl brom 2-hexyl brom de, octyl brom de, dodecyl
brom de, allyl brom de, nmethyl iodide, hexyl iodide,
3-brono-1| -propanol, chl oroethanol,

[0017¢hi CFletyianadittitraryimates notd mkth@mﬁnodppﬁthﬁ invgotien mgy ke prepared

accorip o {1 seSTE 5P RS BTl Bvdier 11 50 ettt KRAAE) Qpamide s

reactddByi0EFbIPdisElfide asl KO iagthdnshtsder albdﬁmkaﬁofeﬁtlﬁ)gen W1th v1gorous
chl oromet hyl cyanodi t hi ocar bi mate, _propyl. chI
stirringy Fho temnierasite 4Bt Adition wadgpbpglowad) %T%ﬁi&rﬂ fosids cotld also

M ke nitsine s d—
slow addatiercd ft dni avetand sotatien off leexy Efromtidaitoi anchilledriqesmisesplutivn of
kaboréugqggntgll%?ng% p};g;g fc’rgnsfer %talys? TheAnll(&glre \%'%sn %%&éds to com\évto room
temperature and stirring was continued for several hours. The mixture was heated for several
hours at 50°C. The acetone was removed under vacuum and the aqueous layer was extracted
with methylene chloride or chloroform. The aqueous hexyl kabonate was added over a
period of several hours to bromochloromethane (BCM) containing phase transfer catalyst.
Heating was continued for six hours. After cooling, the aqueous layer was removed and the
organic layer was washed with water, then dried over magnesium sulfate. The BCM was

removed under vacuum to recover a pale orange liquid, hexyl chloromethyl

cyanodithiocarbimate.



Berlin (1990) 291. 317-321; and German Patent DD
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Hesse, H Kirk and D. Melke. [0019] As discussed, the
invention relates to a nmethod for controlling the
growt h of at |east one fungus on a tanned hide. The
nmet hod conprises the step of contacting a hide prior
guring or after tanning with an effective anount
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[0020] Controlling the growth of at least one fungus on a tanned hide means control to,
at, or below a desired level and for a desired period of time for the particular substrate or

system. This can vary from the complete prevention or inhibition of growth to control at a



quebracho, tara, or valonia), organic tannages
(gl utaral dehyde, THPS, or oxazolidine), and oil
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chanoi s). A nunber of stages conprise a typica
tanni ng process, including, but not [imted to, a
pi ckling stage, a tannage addition stage, a
basi fication stage (or fixation stage in the case of
vegetabl e tanning), and a post-tan washi ng stage.
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cyanaodi t hi ocar bi mat e necgessary to achi eve the %esi re
stage,dad adetligroning gage. Agiyaneslithigeprtijmate of formula (I) may

process stages in the tanning process in addition to those stages where aknown fungal growth

e used guring all

may occur. In each stage, a cyanodithiocarbimate of formula (I) may be a component of the
appropriate tanning liquor applied to the hide undergoing tanning. Preferably the hide is

contacted with a cyanodithiocarbimate during the pickling stage.

[0023] Incorporating a cyanodithiocarbimate into a tanning liquor protects the hide from
fungal deterioration subsequent to completion of the tanning process. Preferably, a
cyanodithiocarbimate is uniformly dispersed, e.g. under agitation, into an appropriate liquor

to be used in a tanning process. Typical tanning liquors include, for example, a mineral



somewhat depending on the particular hide to be
protected, the conditions for fungal growth, and the
walegros16d protection desired. The anpbunt can BPET/US2005/006825

readily determ ned by one skilled in the art. For a
particul ar application, the anmount of choice may be
determ ned by routine testing of various anmounts prior
to treatnent of the entire affected | eather substrate.
In general, an effective anbunt used on a substrate
ranges fron1about 0.0001% to about 4% (W w);

tanningighier, abykegetatilo @mmmgiwy%m@rmmmng disquany i ol danaingsliquor, a

plckllrg%ﬁi%oﬁ%ﬁ?ﬁef { Sshi Igrll?%%?%urgﬁn%lpg hﬁﬁgxgg d Eﬁ? abo cf ?at 18u0r

This nﬁtﬁﬁﬁd@bnczftfoﬂf&ls@b@mht the c&&oﬂhﬁﬂcbbaﬁﬂﬁ)at@ aiblilfedn@ the hide protects
m [l1ion, and npre_ preferably he about 300 parts per
againstfyngabattackplstasorationa grpthergicrebiolngisristseradation, articularly during

storagemﬁglinstpmaﬁs o?iﬂéatgﬁle'd%r cgfﬂ%l%w l'i quor, fungal

contro e acconpl |s spraylng the hide to be
[0024Er Otﬁ%tcgﬁcéﬁfr%lpor? u‘%{;a @%1?}(? roq O%HE %@gﬁ%ﬂé upon
the préeppeonditivns aeakinnle tagﬁmg Ipﬁﬁ:eBS’l /&cc@ﬁhﬂg ful the fratehtion, a
ont ai nin cyanqdi t hi ocar bi mate. Accordi t he
cyano @HP%?&‘?IWS@ %f? ¢ladDapaycd Degesed it srplar anegnt W(Q%&zraﬁé sfailar to
that u&ﬁ%\’ﬁpﬁl otHe fi rgimdém's@d’ iMge téﬂﬂg iRGustrd) ARE REFedihiR a!ﬂicﬁ‘lﬁt of the

hese can occur’ prior to tanning, between stages of
cyanOdiI&aocaablmarc@nws:sasst@ aghieyé therdesinel degrasi af gungab cargwl i my vary

oml et [ 00 I.n th ods. o e inyenti
somewg {3 HotAdinestipg PrrSrEer BRe FopviRIeeke) TiragPEore RhfimeoLaromts,
and the 'ﬂeg@é bﬂﬁx%tefcﬁbﬂaeéﬁéa\/\ﬂhh Amblift Ghtbe r&&lﬁly@éﬁﬂ’ﬁirﬁd b‘yfbﬂy skilled in
theartdﬁ}g/)p@e pre ared in liquidformas an aqueous sol ution,

[

rpgrttw ar gplicstiom, theyameun 96 akaiemmay be defsaniskd hy eputine
testm% %ﬁé ?rﬂofnﬁs ?’ﬂ&ot% tfaegﬁlr?&lg ?f @%le}[iﬁ{;&t affe%{egqg‘atﬁer%% ieo Mn

I'ssolving the conpoun n a sol vent
generdlf amﬁféatmamhomtofsec’sah ¥ eulistrate Shmgdea fioen stwiuy 9]@’091 %nc hbile 4%
et hers of

but i d
(w/w)wrﬁ&r%ﬁy gt B&?Piﬁete%gawsoé Fny 5&’ iR aqlfspvwﬁ s%ﬁffa%we amount
may rhfp3e P hﬁo& 5q4 'as&ﬁ 1006 ka&@g e ngnloﬁ dcfrtl%"&qu%&ﬂ%%@ﬂéﬁr pRIf&Ebly

trees, cottonseed, corn, canola, peanut, palm rice,
from, obdugd( to aboot A00 partssr onillivmamd inpregeférablyi be aloub300 parts per

mllllodatenut The cyanodi t hi ocarbi mates may be prepared

[0025] In addition to incorporating a cyanodithiocarbimate in a tanning liquor, fungal
control may be accomplished by spraying the hide to be protected with a formulation of a
cyanodithiocarbimate of formula (I). Fungal control may also be achieved by dipping or
soaking the hide in a separate bath containing the cyanodithiocarbimate. Accordingly, the
contacting step can also be accomplished by any means known in the art, spraying, soaking,
dipping the hide. These can occur prior to tanning, between stages of the tanning process or

after the tanning process is complete.

[0026] In the methods of the invention, the cyanodithiocarbimates of formula (I) may be

formulated in various forms known in the art. For example, they may be prepared in liquid



as a concentrate for dilution prior to its intended
use. Common additives such as surfactants,
weruwb®ddiser s, di spersants, and the |ike nay bePtpEs2085006825

known in the art to increase solubility in a liquid
conposition or system such as an agueous conposition
or system In many cases, the cyanodithi ocarbinate
compound(s) used may be sol ubilized by sinple
agitation. [0027] Fungicidal conpositions containing a
cyanodi t hi ocarbimate to be used i'n the nethod of the

form asraneaqhecms snhyion) dispelssort, ermulsiat, @d suspessidn, d dispersjorf grsuspension

wd t abl.et
in a nisai oS et s s seRligh By cttReRCs BRo Rt B s bifin 2
solverit @F BbAbindti6ry 81 enty. Grudtable ¥Blvents SnclRROBUtt@EIn@indited to, methyl
carrier such as di atonaceous eart h, zeol | tes, kaolin,

ethersoif ghyopkss M-pyrel 15| petrobeum digtiliates. Pdquéﬁ BYCh 35 diRersablg products
1ncludﬁn%b(é)311§3 1{10&) gl:ans ﬁg%&%ﬁhaofo@ e(a' ?ﬂe%éa%ﬂf §5f(1? I?1ce olive,

|ocar es 0
tung ﬂMlea@tor %ahﬁlu@seb@,lcﬁlgﬁ;mr dEtenﬁt a }&ldyamodmht(mdrbﬁmates may be prepared
unsubstituted C -Cl4 al ké oup, a substituted or
as a coprentae for diligompries to ity iREAJEA Yo L9mmen.e ve,sﬂsqh assurfactants,

emulsif{dd dls{pefsﬁntg t@‘ﬁll@% use% a%lklﬂ%gvhtu't‘ 1R increase solubility in
unsubstitutedC2- G 4 al kynyl group, a substituted or

a liquidnsuiy®sition toe sy sienn,Lguchl ef arnamlebnys conmpositiChRY systegn. bymany cases,
O N e X
10027k R %y&lﬁ?@m@g 3 cyad}oaéﬂgﬁar%@%?‘f%% & the
methott ofthd ARERON hAISS Be Formalied in solid form, for example as a powder or
tablet, using means known in the art. In a preferred formulation for use, a liquid form of a

cyanodithiocarbimate is deposited on a carrier such as diatomaceous earth, zeolites, kaolin, or

a water-soluble salt matrix to form a powder or tablet.

[0028] In another embodiment, the invention relates to new cyanodithiocarbimates of

formula (I):

R\j\
ot
X M

where:
X is a halogen;
R is a substituted or unsubstituted C4-C4 alkyl group, a substituted or unsubstituted
C,-C14 alkenyl group with the proviso that it is not -CH,CH=CHy, a substituted or
unsubstituted

10



Rl and R2 are independently H, substituted or

unsubstituted CL-C5 al kyl. Preferred
wa@y@anogiishi ocar bi mates of fornula (1) are thoSECTHIE2085/006825

Ris a substituted or unsubstituted C5-C7 al kyl group,

a substituted or unsubstituted C2-C7 al kenyl group

Wth the proviso that it is not -CH 2CH=CH2, a

substituted or unsubstituted group defined by

Y-Ar-(CH2)m or by Z-(CH2)n-; Ar is phenyl; Y is H,

ad, Br, I, N2, RI, RIO or RIR2N, Z is NC

RCEC; Qlkynyl gRUECHABSIUEEHET OHIYtBtittedserop é@e@by@ﬁa\rﬁﬁHz)m

dently H, nethyl, or ethyl. More preferred
c?éﬁbggﬁﬁggbarbinates of fornula (1) are those where:
XAk & {3ubstidted dr%nsdb@ﬁl%}&l , grofif#d2octédHom phéiyd) arld naphthyl;
BCH3 - (CH2) 2QH,

V@H%I gp:g)z Cﬁ - (CH2) 2CO2H, -

BBt Ok @@Cﬁ anﬁ@&@%@&%‘dé or ClocsHs.

paris Oc2laBty preferred cyanodithi ocarbi mates of
formula_(1)_.is hexyl chloromethyl
c95ﬂ5@$§ﬁ?ﬂ%§%%lnate Exanpl es [0029] Exanples 1- 3

g ngQOBNﬁuﬁyghaeS|s of hexyl chl oronet hyl

di t hi ocarbi mate according to the reaction scheme
Rbamd RhareiindependemsdaiihIsubstitited oransebstivated C14Gytabky?:
Ilters of ethanol was charged 500 granms of solid
Preferogdarymﬂﬁéﬁodatbim@s of fo&fuhular(ﬂ] drethossovherel and filtered.

nécl\évggplasgsur%e or unsubs%tuate(} % d7 aﬁ(ryl fgroo%{), asu %sutuke% or unsubsﬂtuted
C,-C7 alkenyl group with the proviso that it is not -CH,CH=CH,, a substituted or
unsubstituted group defined by Y-Ar-(CHz)m- or by Z-(CHz)n-;
Ar is phenyl;
Y is H, Cl, Br, I, NO,, R!, R'O, or R'R’N;
Z is NC, R'0, R'0C(0), or R'OCH,CH,(OCH,CH,),
m is 0; and

R! and R? are independently H, methyl, or ethyl.

More preferred cyanodithiocarbimates of formula (I) are those where:

X is Cl and R is -(CH;)sCHs, -(CH);CHj3, -(CH2)11 CH3 -CH(CH3)s, -
CH(CH3;)(CH,);CH3, -(CH2),0H, -(CH,);0H, -(CH>CH,0),CH,CH,0H, -(CH2),CO-H, -
CH,CH,CN, or -CH,C¢Hs;

X is Br and R is -(CH;);CH3, or -CH2CsHs; or

X is I and R is -(CH;)3CH3, or CH,CgHss.

A particularly preferred cyanodithiocarbimates of formula (I) is hexyl chloromethyl

cyanodithiocarbimate.

11



stirrer, nitrogen bl anket, addition funnel and
thernmoneter and chill to O OCwith ice/water bath. To
wo bmeoyanam de sol uti on was added 790 nl car boPCT/US2005/006825

disulfide. In 8 liters of ethanol was dissolved 1547

grans of KOH (85% and addition to the

cyanam de/ carbon di sul fi de was begun, keepi ng

tenperature bel ow 25 0C. After the addition was

conpl ete, m xi ng was conti nued overni ght. The

precipitate was collected by filtration and dried wth
Examplesi t r ogen flush. Exanple 2: Hexyl Kabonate [0031]

Into a 12 liter flask equi pped with thernoneter,
[0029F ondenaapilesdnd desaitrrthe syntlsdsisrofeliexylhwtdoraduey 1 8gahodithiosarbimate

of kabonate, 2.8 grans of tetrabutyl anmoni um brom de
accordingsiorihe seagtiosahegie shRWR N Gig &r . Sol uti on was ni xed for

ten m nutes before slow addition of 5225 nl of
Example-l onKabenateni xt ure was placed in a large ice bath

and cooled to 10 OC, before the addition of 310 nL )
[0030br orfptesk biees ofrethanel waechargad H0§Ierams efdvlidicyrnamidedf was mixed

. pve t e [ o] The 1 .

until G5l ghy B Fred il Bcndasd 6% {2 b er K sk A ieinanical
stirrerCRifolz e Bldnleut ddditatfunddi and therhambtenas] chilinoy/@ 8C auith ice/water

bath. TofhesHansToide sohvien HasaIta T0a e camop el rin Ster of etianol
R t 1 . .
was dgﬁﬁg%rﬁyﬁﬁgéﬁﬁdﬁgg% a%@%ﬁ&ﬁoﬁ‘"t& ﬁle%y%1he%ﬁb§x?§1sﬁfﬁde

chloride. Exanple 3: Hexyl
was beging kespirightgmpesature Helowi 25c°4). Bifren the 4d0B®A]WaFEomplgte, Imixmg was

.flask, 3200 _nL of. hronochl or t hane..(B an rans
continged erig T RIAHBRFGPS I D EB) O h AR Ahouth Ffioeen
flush.M xture was heated to 50 0C. Aqueous hexyl kabonate

was added over three hours through an addition funnel

Exanfiiéd2Ne dOPKUBSn ANt | nued for six hours. After
‘%‘h’g—?ﬁ%—%i on was transferred to a

e t , . " . .
oo 12 B, s 3 e i
was addddesbavdrirhs bfkabenite)2.8 ghdnat ¢f tetnabugyd lainoisorfiurh theoredie (TBAB) and

2750 e R T, VKD, LSRN 8312 SEGIGP 225 i o

acetone. The mixture was placed in a large ice bath and cooled to 10 °C, before the addition

of 310 mL bromohexane in acetone, through an addition funnel over a three hour period. The
mixture was allowed to come to room temperature and vigorous stirring was continued
overnight. The ice bath was removed and heating mantle added. The mixture was heated at
50 °C for one hour. The acetone was removed under vacuum. The aqueous layer was

extracted with a small volume of chloroform or methylene chloride.

Example 3: Hexyl chloromethyl cyanodithiocarbimate

[0032] To a 12 liter flask, 3200 mL of bromochloromethane (BCM) and 6 grams of
tetrabutyl ammonium bromide (TBAB) was added. The mixture was heated to 50 oc.
Aqueous hexyl kabonate was added over three hours through an addition funnel and heating

was continued for six hours. After cooling, the solution was transferred to a separatory

12



was determ ned by HPLC to be 93% . The yield was
greater than 90% Exanple 4. Fungicidal Activity
wQ 0@889613he antifungal activities of conpoundspr/US2005/006825

formula (1) were neasured by determ ning the

inhibition of gromh of Aspergillus niger in a

standard liquid medium The liquid growh nmediumis

descri bed as a solution of mneral salts + yeast

extract (MSY). The MSY broth was prepared as descri bed

in ASTM G 21-70 , and anended wth glucose (10 g liter
funnel. Th¢ a@.n:dus/ bgsit wextermaeed ndithg HOMdayet vas mastedi wittotvaie2 Sihe

A MC R TN W NN

under 43074 to re§NEP Fal% Sldhgk ﬁﬂﬁldof’rddﬁ&twé‘sqwﬁi‘ﬂég %{WR and IR. Purity
pr epar ed ssolving the materials in v/ v)

was defetminedby Hﬂ’Lé,‘ctetb@rS’é‘VweThﬁayldld wasgpeadgsrthan %)%ol urres of
stock solutions were added to the test wells in order

Example &rc hFaugicidad Adtisity ed ppm | evel s. Each test well
(plus controls) was then inoculated with 5 nL of a

[0033Bt arnURrAtifsgalsictipRRs bocompouhdpef frmulaDnvere meadired be! |

suspensi.on. was prepared by suspendi ng vi apl e cell
determipigig) thedniyhitionf grwah of depereie niggaI 4 h et i giedium. The
liquid %ﬁh@tﬂ dﬁ&%@% géscnﬂ—galeas fbg'oq' "hikeral §aﬁ§m yadtugt:8d (MBY). The

= 0. 28. ensity contai'ns
MSY byl s prepatey a d&cmbdd)ﬁl KSTMﬂi 21- 7@€de@dcﬂl\y1ﬂ¥glﬁu¢p$@(10 g

TSI ERS R e
into eth B4 % rBfW%%ﬁiQﬁr%" _wER Bﬁ@r@gﬁ&t (@E%h? N’ol ¥30Q34'7 1&tétk solutions of

pect r aMax m cropl ate reader ecul ar Vi ces
test ccﬁiipqmnds Berepyrepral bm}ssomhg thnerhatsnal@ ired:i(wivhbdlytion of

din or 0 o] te dat a f
acetorle R p i ApPrPRAte yefufeS OF RORRTigor Wi addRd U sasg uplisin
order IPacBiNE fthd dBREPp S Feviel) EB¢H ﬂeﬁtﬂvaf (gml dokitrals) @asieh inothkted
results are shown in Table t andard Practice for

with el of aritandaydired stspmm foAssyrigzlhetmg:erPBhg/q»rélr Jugpension was

erials.to t a n Mterials
prepaf by SRR & VA Gl B ot Ao Shdr P SR8,
deionizedVatéR EheQsFedkioH vaas (tlhe)n adjusted to provide ODggs = 0.28. This density
contains approximately 2.5 x 10’ CFU mL! (CFU = Colony Forming Units). The

microplates were incubated in the dark for four days at 28°C. The optical density for each
well at 686 nm was then recorded automatically using a SpectraMax 340 microplate reader
(Molecular Devices Corp., Sunnyvale, CA). All wells were visually inspected in order to
corroborate data from the instrument. Test wells with an OD < 0.05 were judged to exhibit

complete inhibition of cellular growth. The results are shown in Table 2.

1 «Standard Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi”,ASTM
Standards on Materials and Environmental Microbiology, 1. Ed., 1987.
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R Antifungal MC O -CH2CHC=CH 2 1.0 -(CH 2)7CH3 2.0
-CH3 1.0 -(CH 2)pCH3 6.0 -(CH 2)5CH3 0.2 -(CH 2)3CH3
W@ 2006096259 2) 2CH3 0.5 -CH 2COH 1.0 - CH2( CH3) 2 OPGI/U§10PE/006825
2)30H 6.0 -(CH 2CH20) 2CH2CH20OH 6.0 -(CH 2)20H 6.0 - (CH
2) 2CO2H > 100 Br -(CH 2)3CH3

Table 2
Compounds of Formula (I)
X R Antifungal MIC
Cl -CH,CHC=CH, 0
-(CHz),CH; 2.0
-CH;, 1.0
-(CH2)1,CH3 6.0
-(CH2)sCH; 0.2
-(CH);CH3 0.4
-(CH2).CH; 0.5
-CH,CeHs 1.0
-CHy(CHs), 0.5
-(CH,);OH , 6.0
-(CH2CH;0),CH,CH,OH 6.0
-(CH,),OH 6.0
-(CH;),CO-H > 100
Br ~(CH,)3CH; 14
-CH,CsHs | 2.0
I -(CH2);CH; 2.0
-CH,C6Hs 5.0

Example 5:  Performance Testing of the Hexyl chloromethyl cyanodithiocarbimate in

a Tannery
[0035] A methyl carbitol-based formulation containing 30% w/w of hexyl chloromethyl

cyanodithiocarbimate was tested in a commercial tannery. Eighty-two cowhides were
subjected to a standard production run using chrome tanning. The test formulation was added
to the float (tanning liquid) at a concentration of 0.1% by weight providing a concentration of

300 ppm of active ingredient hexyl chloromethyl cyanodithiocarbimate. At the completion of

14



1.4 -CH2C6H5 2.0 -(CH 2)3CH3 2.0 -CH2C6H 5.0 Exanpl e

5: Performance Testing of the Hexyl chloronethyl
wa@y@nogiishi ocarbi mate in a Tannery [0035] A nep¢myiIS2005/006825
carbitol -based fornul ati on containing 30% w w of hexyl
chl oronet hyl cyanodi t hi ocarbi mate was tested in a
comerci al tannery. Eighty-two cowhi des were subjected
to a standard production run using chrone tanning. The
test fornul ati on was added to the float (tanning
liquid) at a concentration of 0.1% by wei ght providing
the tarmingproeess, fitd toannedfhi GBS wetrhleds” nwetechosengprdondpit NE@agEous test

. t.hyl dit hi [ LA T | et .
peces 554 TG W SYSS A8 DRl T B legbE £ o pies
A totaV\Bf £7 ©5G58des bAREOBILY obtlHe’ s cddrd trel pfi cte hidelsdurcelaid position,

cnm) were cut fromthe butt, bel I%h and n;glléra[)egl ons o{ ]

and eagh piecevas gespended ipjadropicapchasmber. She gopical FOWS o

. | i r i i .
e DR 1ET RS0 ALY L8 I g
the tarinigpproatss Clahiiest pieth evat vispalbyatxaatinetbar a waeklp basis for four weeks

nol di nfested hum dity chanber desi gned ta severel
for the_pyaHGR GEARRER B X1 o B PR 0 th PR Fo & ekt of
incubdtfoAth B tpﬁgﬂ?&ﬁ SRambed Cdhch Pice PInBE@ inRe p¥esentRl of heLylafioi@dethyl

on a weekly basis for four weeks for the presence or
cyanoditisiecarbinzatelwex fremof gy gsewthl (modd) Fhigrivthetypearfipsrformance

. ks. of. .iincubat.i.on in the tropi cal chanber, each

desmﬁ?’g&zquéﬂﬂféﬁygl‘?l}@eetaﬁwggérhdggﬁgf hexyl chl or onet hyl

cyanodi t hi ocarbi mate was free of fungal growth (nold).

This is the type of performance desired of a fungicide

by the hide tanning industry. THE CLAI MED | NVENTION | S:

1. A nethod for controlling the growh of at |east one
fungus on a tanned hide

15



conprising the step of contacting a hide prior to,
during and after tanning with a cyanodithi ocarbi mate
wo@boobosdred a (1): X is a halogen; R is a substipct/es200$/006825

unsubstituted Cl1-C al kyl group, a substituted or
unsubstituted C2-Cl al kenyl group, a substituted or
unsubstituted C2-C 4 al kynyl group, a substituted or
unsubstituted group defined by Y-Ar-(CH2)m or by
Z-(CH2)n-; Ar is a substituted or unsubstituted aryl
group sel ected from phenyl, and naphthyl; Y is H,

THE €AAJHEED INMENRIONHSO, or RLIR2N; Z is NC, RI1Q,
R1OC(O), or RILOCH2CH2( OCH2CH2) P m ranges from Qo 3; n

1. rAngethod forrsofitrollidg the grawtesS 4t teast dedfugusamch tRtineditddd2

are independently bstltu ed or ubstJtut d C1-C
comp%%lk?yﬂw sfep %ﬁoaﬁﬁm&a@ﬁr BEPS Pe w&%m?‘& h of
B@aﬁ'ﬁitma‘? §f fogsnen the tanned hide. 2 A rret hod of
cyano@{ﬂg eré’#ﬁ )ISC| Br, or I; Ris a
substltut ed or unsubstR ut ed CI -C7 al kyl group, a
substituted or unsubstituBed C2-C7 al kenyl group, a
substituted or unsubstituted group defined by

Y-Ar-(CH2)m or by Z- ( Ar is phenyl; Y is H,
a, Br, I, N2, R1, Rl Zis NC, R1O
R1OC( O) or RlCI:HZCHZ CH2)P lle Cor 1; and Rl and

R2 are independent|yXH, nethyl, or (Bt hyl .

X is a halogen;

R is a substituted or unsubstituted C;-C14 alkyl group, a substituted or unsubstituted
C,-Ci4 alkenyl group, a substituted or unsubstituted C»-C4 alkynyl group, a substituted or
unsubstituted group defined by Y-Ar-(CH)m- or by Z-(CH2),-;

Ar is a substituted or unsubstituted aryl group selected from phenyl, and naphthyl,

Y is H, halogen, NO,, R', R'0, or R'R?N;

Z is NC, R'0, R'OC(0), or R'OCH,CH,(OCH,CH3),

m ranges from 0 to 3;

n ranges from O to 3;

p ranges from 0 to 3; and

R! and R? are independently H, substituted or unsubstituted C;-Cs alkyl;

in an amount effective to control the growth of at least one fungus on the tanned hide.

2. A method of claim 1, wherein:

Xis Cl, Br,or ];

R is a substituted or unsubstituted C;-C; alkyl group, a substituted or unsubstituted
C,-C; alkenyl group, a substituted or unsubstituted group defined by Y-Ar-(CHz)m- or by Z-
(CH2)n-;

Ar is phenyl;

Y is H, Cl, Br, I, NO2, R, R'0, or R'R’N;
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3. Anethod of claiml1l, wherein Xis O and Ris -CH3,
-(CH2) 2CH3, -(CH2)3CH3, -(CH2)5CH3, -(CH2)7CH3, -

W@ @HRPIE1SH3, - CH( CHs) 2, - CH( CH3) (CH2) 3CH3, - ( Qr2)/2SHdp5/006825
-(CH2) 3H, - (CH2CH20) 2CH2CH2COH, - (CH2) 2CO2H,
- CH2CH2CN, -CH2CH CH 2, or CH2C6H5; X is Br and Ris
-(CH2) 3CH3, or -CH2C6H5; or Xis | and Ris
-(CH2)3CH3, or -CH2C6H5. 4. A nethod of claim1,
wherein the cyanodithi ocarbimate of forrmula (I) is
hexyl chl oromet h cyanodi t hi ocarbi mate. 5. A net hod
oZ ig NG, R'®, Ruiee ], ar RﬁéCHe@Ht(@CH;@ébipr ate is a wet
bl u e wet white hide, a vegetabl e-tanned hide or
nlmglolhé-rﬂaﬁﬁ%d hide. 6. A nmethod of claim3, wherein

t Ré ah@R? herindepeadénlyd,ihetyly\6i ethylue hide a wet white
hi de, a vegetabl e-tanned hide or an oil-tanned hide.

7. At&géhg of claim4, wherein the | eather substrate
i e flgin i wWherginget white hi de, a

vmgt@*ah@at@n@ﬁg mﬂﬁzéﬁ%a{t}% 'afl 'tfﬁﬁ‘—%?sbrﬂe +(Ch,),6H,, -

met hod for contfo croorgani sms’ on

(CHz)a Ol d«<CHI(GH g @H@HI)E@Hz)t@Hnl -(€3HD1QIEe6CHe)OH: + si ng the

(AT S AT A M PSRN hchechS U i

C Xai6 Btiah& RO dH 18, Or -CHLOHs20£ 1) : X is a hal ogenR
is a substlta(tred”%% unsubstltust ed Cl1-Cl4 al kyl group,

aXsighand Rus fHw:Glbs ob$§iHaCelled C2- C14 al kenyl gr oup, a

substituted or unsubstituted C2-Cl al kng@ group,
4.  sdbvethodoédaim 1uwherbintthe oyaaddigiocqubithets efcfarmyla (1) is hexyl

r Z(CH2)n- Ar is a substituted or
Chlorolﬁl}@bg 351)# §‘r oup sel ected from phenyl and
5. ”2&@%@ 3 ] S B?rg}néﬁe%fm%t lg’]lpe E]deawet white hide,

a vegetable-tanned h1de or an oil-tanned hide.

6. A method of claim 3, wherein the leather substrate is a wet blue hide a wet white hide,

a vegetable-tanned hide or an oil-tanned hide.

7. A method of claim 4, wherein the leather substrate is a wet blue hide a wet white hide,

a vegetable-tanned hide or an oil-tanned hide.

8. A method for controlling the growth of microorganisms on a hide during a leather
tanning process comprising the step of contacting a hide susceptible to fungal growth with a

tanning liquor containing a cyanodithiocarbimate of formula (I):

R

1
SR

X D)

X is a halogen
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mranges from Qo 3; n ranges fromQo 3; p ranges
fromQo 3; and RL and R2 are independently H,

waeashddied ed or unsubstituted Cl-C al kyl; in aPCEHDB200$/006825
effective to control the growh of at |east one fungus
on the hide. 9. A nethod of claim8, wherein Ris a
substituted or unsubstituted Cl1-C7 al kyl group, a
substituted or unsubstituted C2-C7 al kenyl group, a
substituted or unsubstituted group defined by
Y-Ar-(CH2)m or by Z- (CH2)n-; Ar is phenyl; Yis H
CR,is Bisubstitutpior urRebstiRt @] CofCiRikRANgrouD, ia§u1pm',tutpq€y, unsubstituted

e 30t SRS PSR S0 b Bl

unsub§tituteld @iré0pSdefiBe bg IYRAX(CH, ) oBbIZRCiHS),-;CH3, - ( CH2) 2CH3,
CH2) 5CH3, -(CH2) 7CH3

-(CH2) 3CH3, - , - . (CH2) 1 ,
- CriT Bt ar R ety Rz R Eliyatiem Thesd) Sidseptny

(%g&gﬂg&%%ﬁﬂz&%ﬁﬁ?fﬁ?; éﬁglngingl(w) 3CH3,
0O is SR BBE5R ' OC(Q), bsRIOGHECIR(DEHCBLR) 3CH3, or

- CH2C6H5 11). A method of claim8, wherein the
cPIBE OB 4P Bi mate of formula (1) is hexyl
chl-HREBLRYO te-y:anodi t hi ocar bi mate. 12. A et hod of
claim8, wherein the hide is a wet blue hide, a wet
whirangeh figm 0 to Y;eagdt abl e-t anned hi de or an oil -tanned

h kd %hd R? are independently H, substituted or unsubstituted C;-Cs alkyl;

in an amount effective to control the growth of at least one fungus on the hide.

9. A method of claim 8, wherein

R is a substituted or unsubstituted C;-C; alkyl group, a substituted or unsubstituted
C,-C; alkenyl group, a substituted or unsubstituted group defined by Y-Ar-(CHz)w- or by Z-
(CHa)o-;

Ar is phenyl;

Y is H, Cl, Br, I, NO, R', R'0, or R'R*N;

Z is NC, R'0, R'OC(0), or R'OCH,CH,(OCH,CH,),

misOorl; and

R! and R? are independently H, methyl, or ethyl.

10. A method of claim 8, wherein

X is Cl and R is -CH3, -(CH;),CH3, -(CH;);CH3, -(CH2)sCH3, -(CH,);,CHs, -
(CHy)1,CHj3, -CH(CH3),, -CH(CH;)(CH);CH3, -(CH;)20OH, -(CH,);0H, -
(CH,CH,0),CH,CH,0H, -(CH_),CO,H, -CH,CH,CN, -CH,CH=CH,, or ~CH2C¢Hs;

X is Br and R is -(CH;);CH3, or -CH,C¢Hs; or

X is I and R is -(CH3);CH3, or -CH,CgHss.

11. A method of claim 8, wherein the cyanodithiocarbimate of formula (I) is hexyl

chloromethyl cyanodithiocarbimate.
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13. A nethod of claim 10, wherein the hide is a wet
bl ue hide, a wet white hide, a vegetable-tanned hide
w@eooanoasd -t anned hide. 14. A nethod of cl ai mBAT/US2005/006825

wherein the hide is a wet blue hide, a wet white hide,

a vegetabl e-tanned hide or an oil-tanned hide. 15. A

nmet hod of claim 8, wherein the tanning liquor is a
pickling liquor. 16. A nethod of claim8, wherein the
cyanodithiocarbinate of fornula (1) is present in the

g Nian.a n m about, .5 t
12 b‘g %&%@06 par é}erw Fﬁjq}iﬁie tR%f g?)ra e W}H@é‘l‘i?% a3
vegetlabmthmedtlﬂdrmm cﬁr-taﬁﬁé‘tﬁhlaémpr i si ng a
cyanodi t hi ocarbi mate of fornula (1): X is a halogen; R

13. | SA aneBhiasdfidldinemd, Whefé'iﬁﬂ'@?nﬁdetlk'ﬁ%t Gﬂue%é v*%)( byt ‘Bﬂﬁ a

a substituted or unsubstituted gr oup,
vegetablgdannedhide arranpiksiahred hide.ed C2- C 4 al kynyl group, a
substituted or unsubstituted group defined by
14, y-Ametigdofiglainrl lbythre(Iﬂﬂie}lrde is Awet Blue hide)a taet Whéte hidde, a

ti ed ar sel ected from phenyl, and
Vegetﬁgﬁgﬁ‘efith 4t l‘ﬁg'?“giéﬁﬁ NC2, R1, RIO, or RIRN Z
- R1OCH2CH2( OCH2CH2) P;, m r anges
15. fr‘%me&°§l ‘g daﬁmﬁgx@@? 5 iqreing Iaquop is apigkling bt o 3;
and Rﬁioaq% %mare i nde endent H, substituted or
s Bsthodiqkc élw@elaukgxp cxglod op@r@gngtgpf tdrmiufa (1)is present in
the tai’ii}ﬂlﬁﬁ@i'qﬂoﬁn'aﬁ af’ho%ﬁ Isa Fltng gn%oult@%(y gﬁ? tu't%H{) g%rtscoﬁer&}llhon

al kyl “group, a unsu

d éarﬁﬁ%dé fg{/ \93%?%@ ??a@lﬂ% %ﬂntnl%'lﬁt, I?rgce%% g%%l_ié%é Iatcl}'llgne %nglocaxglmate of

formula (I):
R
1
S N
S ™
X U

X is a halogen;

R is a substituted or unsubstituted C,-Cy4 alkyl group, a substituted or unsubstituted
C>-Cy4 alkenyl group, a substituted or unsubstituted C,-C4 alkynyl group, a substituted or
unsubstituted group defined by Y-Ar-(CH)y- or by Z-(CH,),-;

Ar is a substituted or unsubstituted aryl group selected from phenyl, and naphthyl;

Y is H, halogen, NO,, R!, R'0, or RIR?N;

Z is NC, R'0, R'0C(0), or R'OCH,CH,(OCH,CHy,),;

m ranges from 0 to 3;

n ranges from 0 to 3;

p ranges from 0 to 3; and

R! and R? are independently H, substituted or unsubstituted C,-Cs alkyl.
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Ar is phenyl; Yis H d, Br, I, N2, Rl, RLQ or
RIR2N; Z is NC, R1O R1OC(O, or RLOCH2CH2( OCH2CH2) P m
WO 3006096139 and RL and R2 are independently H, Pet/igi005/006825
or ethyl. 19. Aliquor of claim17, wherein Xis d
and Ris -CH3, -(CH2)2CH3, -(CH2)3CH3, -(CH2)5CH3,
-(CH2) 7CH3, (CH2) pCH3, -CH(CH3)2, -CH(CH3) (CH2)3CH3,
-(CH2) 20H, - (CH2)30H, - (CH2CH20) 2CH2CH20OH, -
(CH2) 2CO2H, - CH2CH2CN, -CH2CH=CH2, O -CH 2C6H5; X is
Br and Ris -(CH2)3CH3, or -CH2C6H5; or Xis | and R
18. i A hiquorief 8laii 1 7owhe@elBC6H5. 20. A |iquor of claim 17

R RO ARE R BbT Blpl S5 ndd e
Ca- C73a¢1€éh&ﬂgxﬂﬁp,t§s&kﬂhf8dl)? un¥ubetiited drb\ ddfihea r"f/ IYSAquEIgme dr by Z-

froma pickling liquor, a chrone-tanning [iquor,
(CH2whii t e-t anning |iquor, a vegetable-tanning |iquor, an

0|I- g liquor, a post-tan washing liquor, a
réranﬁlp&gﬂl i quor, a dye Ilquor and a fatﬁi quor; and
\Qhefs&{rCIIBQInNOEGOrgésDJmRméNaI gae, fungi, or
acteria;, and t ecya dithio [ e of formula (I

N,Csé%lp Bnopﬁg) ©h QQEIZ a‘&g}?ﬁcﬂ'ﬁ amount rangi(n)g
fqlpg]@aolutan to about 500 parts per mllion. 22. A

uor accordl ng to claim19, wherein the liquor is
sél aod &4 afe indepengentk Hngethykqgt)cthyla chr one-t anni ng
liquor, a white-tanning |iquor, a vegetable-tanning

19. IiAqhquqroﬁnlaﬁhllnwhe’rieimg quuor a post tan washi ng

lf '38 }lé, é]@aa R gtnﬁpﬂ, I2&'12)2 3" (Cﬁz)a%(ﬁ ’ -( i n(%ffihCHs,
(CH2)11CHs,
_CH(CHs),, -CH(CH;)(CH,)3CHs, -(CH2),0H, -(CH,);0H, -(CH,CH,0),CH,CH,OH, -
(CH;)2CO,H, -CH,CH,CN, -CH,CH=CH,, or -CH,CsHs;
X is Br and R is -(CH;);CH3, or -CH,C¢Hs; or
X is I and R is -(CH;);CH3, or CH,C¢Hss.

20. A liquor of claim 17, wherein the cyanodithiocarbimate of formula (I) is hexyl

chloromethyl cyanodithiocarbimate.

21. A liquor according to claim 17, wherein the liquor is selected from a pickling liquor, a
chrome-tanning liquor, a white-tanning liquor, a vegetable-tanning liquor, an oil-tanning
liquor, a post-tan washing liquor, a retanning liquor, a dye liquor, and a fatliquor; and
wherein the microorganism is algae, fungi, or bacteria; and the cyanodithiocarbimate of
formula (1) is present in the tanning liquor in an amount ranging from about 5 to about 500
parts per million.

22. A liquor according to claim 19, wherein the liquor is selected from a pickling liquor, a
chrome-tanning liquor, a white-tanning liquor, a vegetable-tanning liquor, an oil-tanning
liquor, a post-tan washing liquor, a retanning liquor, a dye liquor, and a fatliquor; and

wherein the microorganism is algae, fungi, or bacteria; and the cyanodithiocarbimate of
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wherein the mcroorganismis al gae, fungi, or
bacteria; and the cyanodithiocarbimte offornmula (1)
WO soopoaent in the tanning |iquor in an anount PCEI§I0NE006825
fromabout 5 to about 500 parts per mllion. 23. A
i quor according to claim20, wherein the liquor is
sel ected froma pickling liquor, a chrone-tanning
liquor, a white-tanning liquor, a vegetable-tanning
quuor an oil-tanning liquor, a post-tan washing
uor, a retanning liquor, a dye liquor, and a
formulraa(gl i gresent im e tarring liguarie anpmebwaRgiNg Fomsabaut s o about 500
or bacteria; and the cyanodithiocarbi mate of
ans$#ggﬂ?a (1) is present in the tanning liquor in an

25 SR AR LA e R S R R P vor

chromlei’tarﬁmig KEddor) @whit&t&bngﬂﬁ}uo{\ al Velét!lﬁle@inrﬁrhgﬂhdinoi?an oil-tanning
wherein the liquor is a pickling qguor. 26. A.li uor

liquor o pest-#gnnwashingf liguop &y ret@ppingiligprery a éyg Bﬂ%!n @nds%faéleql@a and

f r
wherelg @ fttblibanShiiS bkl bt 6%abicrtt BT e oy ARGABLABIEIED
formulai (Deis presentdn khe tamiihg ligwerdn an Iamounxrrangmg frooaaboltS to dtbout 500
ean_t oil, palmoil, rice oil, olive oil, rung nut
parts ger milliodst or bean oil, linseed oil, citrus oil, and
datenut oil. 27. A cy anodl t hi ocar b| mit e of fornula
24, (pyliqugr pkclainhal, d@*@fﬁm tae liqugr s agaekling: liyop
unsubstituted C4-Cl4 al kyl group, a substituted or
25.  updigver of deis2Lovterein thedeawpr isprieidingi liqwor-he provi so

26. t Rei uo{ 1%1’%%%&%3m§ a%gmhll steiétc{':eq ffim P‘l thggi ethers of

unsubs group, a substi
glycolsl,rrﬂ%&bll, ‘ami Srolum dlsdﬂitesj add bydllt(erAISelé&bﬂZﬁMn smybmn Q"ﬂ- pine tree
) CH2) n Is..a su stltuted ns bstltth
oil, cogprghd ol cag 8, o B??;PF“ oibglr QPN R4l ofive Qﬂﬁmg nut oil,

castor%%%%%s@h?&n%t o 1S NC RlO R10C( O ,

27. A cyanodithiocarbimate of formula (I):

R

S

A
S >N
X) \\\N

)

X is a halogen;

R is a substituted or unsubstituted C4-C)4 alkyl group, a substituted or unsubstituted
C,-Cy4alkenyl group with the proviso that it is not -CH,CHCHy, a substituted or
unsubstituted
C,-Ci4 alkynyl group, a substituted or unsubstituted group defined by Y-Ar-(CHz)m- or by Z-
(CHz)s-;
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mis 0, 2, or 3; nranges fromQo 3; p ranges from

o 3; and R1L and R2 are independently H, substituted
woeooangdbst it uted CL-C al kyl . 28. A PCT/US2005/006825

cyanodi t hi ocarbi mate of claim 27, wherein Ris a

substituted or unsubstituted C -C7 al kyl group, a

substituted or unsubstituted C -C7 al kenyl group with

the proviso that it is not -CH 2CH=CH2, a substituted

or unsubstituted group defined by Y-Ar- (CH2)m or by

Z-(CH2)n-; Ar is phenyl; Yis H d, Br NC2,

RAO)s apsubRitREN;or EnsubstiiGtedrny, greupcelegjed fsem phenyl and naphthyl

Rﬁocgéﬁgéé?ocﬂ%g%‘@'ﬁ@g gt”glel and R2 are

CYaONd), RFOOK%@(DQO‘;QR@OQE(CHE(OG}%CHZWH ein Xis d and

RIS- CH2) 5CH3, - (CH2) 7CH3, -(CH2) !, CH3,
@H3) 2, - CH(CHB) ( CH2) 3CH3, (CH2)20—|
C&gﬁ%%ﬁgln CH20)2CH2CH2()—| - (CH2) 2C2H, -
C6H5; X is Br and Ris -(CH2)3CH3, or

pridfgesrpmay toXd;iaad|l and R is -(CH2) 3CH3, or CH2CGHS.
301 an'_fﬁyare(irrl] e%[ercl) entlg)ﬂ lys%rt]l?tgé grh Jlr%ﬁgsrtlkgliltggh?-'cs alkyl.

28. A cyanodithiocarbimate of claim 27, wherein

R is a substituted or unsubstituted Cs-C; alkyl group, a substituted or unsubstituted
C,-C; alkenyl group with the proviso that it is not -CH,CH=CH,, a substituted or
unsubstituted group defined by Y-Ar-(CHz)m- or by Z-(CHa),-;

Ar is phenyl;

Y is H, Cl, Br, I, NO;, R', R'0, or R'R’N;

Z is NC, R'0, R'OC(0), or R'OCH,CH,(OCH,CH>),

m is 0; and

R! and R? are independently H, methyl, or ethyl.

29. A cyanodithiocarbimate of claim 27, wherein

X is Cland R is -(CH3)sCHj, -(CH;)7CHj3, -(CH2)11CHj3, -(CH2)CH(CHs)y, -
CH(CH3)(CH2)3CH3, -(CH;),0H, -(CHy);0H, -(CH,CH,0),CH,CH,0H, -(CH;),CO.H, -
CH,CH,CN, -CH,C¢Hs;

X is Br and R is -(CH;)3CH3, or -CH,C¢Hs; or

X is I and R is -(CH_);CHj3, or CH,CgHs.

30.  Hexyl chloromethyl cyanodithiocarbimate.
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