WO 2006/096159 PCT/US2005/006825 FUNGICIDAL COMPOSITIONS
AND METHODS USING CYANODITIHIOCARBIMATES BACKGROUND
OF THE INVENTION Field of the Invention [0002] The invention relates to
using cyanodithiocarbimates to control fungal growth on animal hides
WRGHYEKe tanning process. More particularly, the invenfioh rerates 182
the protection of wet blue hides from fungal attack and degradation.
Background of the Invention [0002] Leather, as is well known, is produced
from animal hides through a multi-stage process which begins with the
tanning of hides. Hides are a complex combination of fats and proteins
(elastin, cofagei-fisatipoNmishRRMR RN Y issndifryibility of
the hide. A leather tagningnioaessiinvalkesiargesshifts in temperature,
pH, and types of chemistry employed. Leather tanneries are also unique

| nts for micr . Leather tanneries are relatively open
BA.%.%/L% ugi E:@’s%ﬁ Eﬁﬁm&%ﬂf the tanning process, have a large
influx of microorganisms from the process water, the hides or skins, as

riele a8 e QIheL process materials. The incoming organisms vary with

“the mcoming materials. Seasonal climate changes also affect the
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employed. Leather tanneries are also unique environments for microbial growth. Leather
tanneries are relatively open industrial systems which, as part of the tanning process, have a
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 changeé also affect the microorganisms in a tannery’s process water.

[0603] 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 “hairbum”
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 (Iowering the pH of the hide to prepare

~ for the chrome tanning) by using an acid such as sulfiric acid; tanning by addition of chrome



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 WO 20061096159
PCT/US2005/006825 and basification (chrome fixation) by addigzg _
WEhAYHELE oxide; followed by rinsing. The resulting hide SféfF RS A Hitt
color. At this stage the processed, or chrome-tanned, hide is known as a
wet blue hide. The wet blue is only an intermediate which is normally
stored or shipped to another location for further processing and finishing
into leather. [0004] Other methods of tanning, in addition to chrome
and RNUAGLAVAICH R AdUESS Sty endieRhmiigh; BeRSLRIBOGHRMEOMhe
fungal contamination, include vegetable tanning, "wet white" ta”n%d}Qéd?§
resuliipgehichrd st SAlh G L RO B SRR St R B BEHRIAG -al
knowRh@spharinHAsnimg) vantlod enutingn xamplesofndtdd fremidpningd or
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procdide S WRei RO dpiRtaliancacsues. wedanie dididend widmaneddikteand a
source of nutrients which promote fungal growth and mold which
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tanned hides when fungal infestation occurs. A tanned hide is warm, moist, and a source of

nutrients which promote fungal growth and mold which disfigures the appearance of the wet

blue hide.

10006]  Biocides are used to protect tanned hides from fungi. Fungal 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.

[6007] 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.
Ofien 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 inte true



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 2 leather. To do this, a fungicide should itself survive in
the chemical environment of the stage in which it is added as well as in
the chemical environment of any subsequent stages. In order to be
effective then, the fungicide should be stable under acid conditions, stable
leatbery T (o e RIS HARKIERIE R G e HRRF Hr SR SR Bh AL g Steee
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chemical environment of the hide tanning processes. This invention

employgidpivderaipiooead S B %*éea@e%gé?& RS SRR uring the

fatliqueanirsiiegdhe fungal growth at least one fungas on a tanned hide. This
method comprises contacting a hide prior to, during, or after tanning with

[0008]an effoctil existsdu theokatiey andusityi Su-aomnavads Gatmedicm groviecarat
fongicifATuONS UBGNS 12 tRedannes ides &y apadittincarhimaiesudich Thay

be used are those of formula (1): N x m Cyanodithiocarbimates of formula

inventiy REVFERRRIASSFeventing the fungal attack, degradation, or deterioration
of tanned hides, including but not Ilmlted to wet blue hides, wet white
hides, :

SUMMARY

[6009] The disclosure provides methods for controliing the fungal growth at jeast one

fungas on a tanned hide. This method comprises contacting a hide prior to, during, or afier
tanning with an effective amount of & cyanodithiocarbimate to control the growth of at least
one fungus on the tanned hide. Cyanodithiocarbimates which may be vsed are those of
formuta (Ii: '
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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 biue hides, wet white hides,
vegetable-tanned hides, and oil-tanned hides, from the hide tanning process. New

cyanodithiocarbimates of formula (I} represent & further disclosed embodiment,



vegetable-tanned hides, and oil-tanned hides, from the hide tanning
process. New cyanodithiocarbimates of formula (1) represent a further
disclosed embodiment. 3 [0009a] in a first aspect, there is provided a
method for controlling the growth of at least one fungus on a tanned
animal hide comprising the step of contacting a hide prior to, during or
after tanning with a cyanodithiocarbimate of formula (I): R X.") Xis a
halogen; R is a substituted or unsubstituted CT-C14 alkyl group, a
[0009%sl s titfiredaspaghShbstitumsey Ged 2 mathen yiog rernsroding Bititeaetiioof at Jeast one

fungud BUD Stk d finsGad RUMPYLALOMP sR S ub SHlache UNSUBSHIUte duBFQUR after
_defined by Y-Ar- CH%%% orp éb&% )a ; At is a substituted or

tanning With & AR g t%é’r'e%é i phenyl, and naphthyl; Y is H,
halogen, NO2, R', R'0, or R'/R2N; Z is NC, R'O, R'OC(0), or
R'OCH2CH2(OCH2CH2R~iQ\rangeS from 0 to 3; nranges from 0 to 3; p
ranges from 0 to 3; and R' and&&R" are independently Fl, substituted or
unsubstituted CI -C< alkyl; in an amount effective to control the growth of
at least one fungus on the fide. [0009b]In a second aspect, there
is provided a method for controlling fﬁ‘%ﬁowth of microorganisms on a
hide during a leather tanjjng process corrwrising the step of contacting a

hide susceptible to fu§al growth with a tanniffy liquor containing a
cvanodithiocarbimate of formula (I): N N

X is a halogen;

R is a substituted or unsubstitated C-C; alkyi group, 2 substinrted or unsubstituted C,-Cy.
alkeny] groun, 2 substitsted or unsubstituted C2-C,4 alkynyl group, a substituted or unsubstituted
group defined by Y-Ar(CHy )y~ or by Z-(CHa)u-;

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

Y is H, haiogen, NG, R, R'O, or R'R*N;

7 is NC, R'O, R'OC(O), or R'OCH,CHy(OCH:CH),
. mranges from 0 to 3;

n ranges from 0 o0 3;

p ranges from € to 3; and

R' and R? are independently H, substituted or unsubstituted C,-Cs alkyh;

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

[0009b]in =z second aspect, there is provided 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 2 tanning liquor containing a cyanodithiocarbimate of

formula (I
R\j\
S” N
/l \QN
X
¢y

X is & halogen

3a



XN (I) Xis ahalogen 3a R is a substituted or unsubstituted CrC14 alkyl
group, a substituted or unsubstituted CZ-C14 alkenyl group, a substituted
or unsubstituted C2-C14 alkynyl group, a substituted or unsubstituted
group defined by Y-Ar-(CH2)m- or by Z,(CHZ)n-; At is a substituted or
unsubstituted aryl group selected from phenyl, and naphthyl; Y is H,
halogen, NO2, R', R'O, or R'RZN; Z is NC, R'O, R'OC(O), ,
T HRSEEREDIORSSIPEIISE Gl ffiy mEtr0 a6 ST RIS,
C2-Cis afkeayigasuroasEbitidicand MisaRtRR2As 0denente sy B stiuiec.pr

unsubstituted C,-C5 alkyl, in an amoupt tive to control the growth of
uﬂsu}}mﬁf%ﬁ? %%86 urﬁeéiu% c?n‘ %@%@&E‘[ﬁ%ﬁ'ﬁ%‘m aspect, there is provided
o ijsvitigtituted i unieditioned anihgrpupcebsed fiprisphenyl, and naphthyt;

qzy@gggglagggm’qge ghforpglg ). S'I'Zz N X') Xis a halogen; R is a
substituted or unsubs’timtléd Cl -C T4 alky! group, a substituted or

%ﬁ%ﬁsﬁt&e&l%ﬁﬁ@ﬁrﬁ@ﬁ?ﬂ%ﬁ% uted or unsubstituted G-Ci4
mbkyiny Geah, 8 Substituted or unsubstituted group defined by

ke by Z-(CH2)o ; Ar is a substituted or unsubstituted aryl
ngroéé%é%:@% rom phenyl, and naphthyl; Y is H, halogen, NO2, R', R'O,
roerer AN ¢ s NedR O, R10C(0O), or ROCHZCH2(OCH7CH2)p;

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

in an amount effective to control the growth of at least one fumgus on the hide,

{0805¢] In a third aspect, there is provided & liquor for use in a leather-tanning process comprising

a cyanodithiocarbimate of formula (I):

s
'si\

o
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X 1s & halogen;

R is 2 substituted or unsubstituted C;-C,, alky! group, 2 substituted or unsubstituted
C2-Cys alkenyl group, = substituted or unsubstituted Co-C), alkynyl grouyp, a substituied or
unsubstituted group defined by Y-Ar-(CHa )y, or by Z-(CHy)-:

Ar 1s 2 substitiried or unsubstituted aryl group selected from phenyl, and naphthyl;

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

Zis NC. R'0, R'OC(0), or R'OCH,CHy(OCH,CHa)p:

m ranges from 0 1o 3;

n ranges from 0 to 3;

p ranges from 0 tc 3;

and R' and R? are independently H, substituted or unsubstituted C,-C; alkyt:
wherein the liquor s selected from a pickling liquor, a chrome-tanning liquor, a white-tanning
1quor, a vegetable-tanning liguor, an oil-tanning liquor, a post-tan washing liguor, a retanning
liquor, a dye liquor, and a fat liguor; and wherein the cyanodithiocarbimate of formula (D) is

present in the tanning liquor in an amount ranging from 5 te 500 parts per miliion,

3b



m ranges from 0 to 3: n ranges from O to 3; p ranges from 0 to 3; and R’
and R2 are independently H, substituted or unsubstituted CI-C5 alkyl;
wherein the liquor is selected from a pickling liquor, a chrome-tanning
liquor, a white-tanning iquor, a vegetable-tanning liquor, an oil-tanning
liquor, a post-tan washing liquor, a retanning liquor, a dye liquor, and a fat
liquor-, and wherein the cyanodithiocarbimate of formula (1) is present in
aTeW ol Ta]dl : ing from.5 to.500 parts per million, 3b
D o S L e Rt e o
formula (I): x (d) Xis a halogen; R is a substituted or unsubstituted
C4-C)4alkyl group, a substituted Orgnsubstituted C2-Ci4 alkenyl group
with the proviso that it is not -CH2CH=CH2, a substituted or unsubstituted
C- C14 alkynyl group, a substitut substituted group defined by
Y-Ar-(CH2)m or by Z- (CH2)o ; Al is a su&“ﬂt&ed or unsubstituted aryl
group selected from phenyl, naphthyl; Y is H, halogen, NO2, R’,
R'O,R'R2N; Z is NC, RIO, R'OC(0), ROCH7CHZ(OCH2CH2)p;
MisQ.RaRi3nn ranges from 0 to 3; p ranges from 0 to 3; and R" and R2 are
independently H. substituted or unsubstituted C;-C5 alkyl. [0009¢e] In a
Frfth 2 SR S S TSR RS A EH| R HRe g RSy B e BesiateC-C s
Sy OeROPG/AR GREFRET thiSRANMOQES2FIBRIE F RESGRIPFIONRRuted C,-

C-E 19 W&é@?&%ubsﬁmted or unsubstituted group defined by Y-Ar-(CH,)y- or by Z-
(CHy)

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

Y is F, halogen, NOz, R', R'O.R'R’N; Z is NC, R'0, R'OC(0), RIOCH,CHy(OCH;CHy),;
mis{, 2, or3;

n ranges from 0 to 3;

p ranges from 0 1o 3;

and R’ and R? are independently H, substitited or unsubstituted C;-Cx alkyl

[000%¢] In a fifth aspect, there 15 provided hexvi chloromethy] cyanodithiocarbimate.

3¢



[00101 Figure 1 depicts a general synthetic scheme for
cyanodithiocarbimates of formula (I). [0011] Figure 2 depicts the
synthesis of hexyl chloromethyl eyanodithiocarbimate described in
Examples 1-3. DETAILED DESCRIPTION OF THE INVENTION [0012] As

waisetsgetrabove, the invention relates to the use of PCT/US2005/006825
cyanodithiocarbimates of formula (I) as fungicides in a tanning process to
protect a tanned hide. ROS S"NJN X (I) Mixtures of
cyanodithiocarbimates of formula (I) may also be used. [00131 In formula
(), X is a halogen, preferably Cl, Br, or I. Most preferably Xis Cl. [00141
The substituent R may be, a substituted or unsubstituted CI-C14 alkyl
group, a substituted or unsubstituted C2-C14 alkenyl group, or a

Bm@ﬁﬁ%@ﬁﬁ}@%W@nyl group. The substituent R

may also be a substittited or unsubstituted group defined by Y-Ar-(CH2)ro
[0010] by EifGrel2)Mepilftsth@cfiofH (Gt Qe 3} (BR85S HRN. 8183 Bdnula
@ substituted or unsubstituted aryl group selected from phenyl and naphthyl.

" Yis H, halogen, NO2, R', R'O, or R'R2N. When R is the group defined by

ourgy CHBL AR 10, A MO 20BN PR S2008R00S2
O (o R CI—S|2CI—S|§(10%3H2CH2 )2 Sv*k%ff’emﬁ%g’é%“?%r%%"% PxEe
deseibrddioF¥rmmigel-From 0 to 3. R1 and R2 are independently H,

substituted or unsubstituted C1-C5 alkyl. [0015] In a preferred

embodiment, R is a substituted or unsubstituted CI-C7 alkyl group, a

DETAILED DESCRIPTION OF THE INVENTION

[0012] As discussed above, the invention relates to the use of cyanodithiocarbimates of

formula (I) as fungicides in a tanning process to protect a tanned hide.

R\i
A
X @

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 CL

[6014] The substituent R may be, a substituted or unsubstituted C;-Cy4 alky] group, a
substituted or unsubstituted C,-Cy4 alkenyl group, or a substituted or unsubstituted Co-Cia
glkynyl group. The substituent R may also be a substituted or unsubstituted group defined by
Y-Ar-(CHa)g- or by Z-(CHa)p-. In the Y-Ar-(CHa)y- group, m ranges from Oto 3. Arisa
substituted or unsubstituted aryl group selected from phenyl and naphthyl. Y is H, halogen,
NO,, RY, R'O, or R'R®N. When R is the group defined by Z-(CHa)u-, Z is NC, R'0,



substituted or unsubstituted C2-C7 alkenyl group, a substituted or
unsubstituted group defined by Y-Ar-(CH2)m or by Z-(CH2), . The value
of n ranges from 0 to 3. In the Y-Ar-(CH2)m group, mis O or 1. At is
preferably phenyl. Y is H, CI, Br, I, NO2, R', R'O, or R'R2N. When R is the
Wi Betfed by Z-(CH2)n-, wherein Z is NC, R'O, R'OC(G¥- BFF005/006825
OCH2CH2(OCH2CH2)p where p ranges from 0 to 3. Rt and R2 are
independently H, methyl, or ethyl. Preferred cyanodithiocarbimates are
shown below in Table 1. [0016] For cyanodithiocarbimates of formula (1)
the alkyl, alkenyl, or alkynyl groups may be branched or unbranched (i.e.,

i aight in). An.alkenyl or alkynyl group. may be_ unsaturated at more
R o LR W iAo B8 B e DR O esies
fromchdn &%ﬂnﬂ)ﬁ’tﬂm énldeprael eAtdyi Fidl indeithval mus: gpriouivsted 834 46k alkyl.

substituted or unsubstituted by one or more groups that do not adversely

[0018kte ctima mEAGTCRIEPR iR O NS et BittoraminhstisuterhSustrlitd group, a
substitatad sribesERiicuaONok 6N TIES Y dIQBeHalenes BRuS EABS i8R tefined

.g. CH3 ituted thyl. Substituted tt
by Y G A M S RO B AT Dl e reryC el
groupupttidher roups prdkrdely butrate histHingiteBrid, NalidBS, Ridroxi! RFibIVhen
Ris @@E}@u@r@éfﬂéa%@rbqt@ﬁgna%gfaﬂms i@%ﬁ%%,@é@& &5, nitriles, nitro,

azo, nitroso, ethérs, thioethers, amides, etc. §Wog 1096159

1 ' ]
RIS AR SotsbboasisrT st s Brareiad ChamttiRnivedndrrertentoddl R
methigl -Gitdhyl( P2y Aedt3an(Aiid ptrbichatéC i 3a&ktBh el6313) T4B3L.

-(CH2)11CHS3, - CH(CH3)2, -CH(CH3)(CH2)3CH3, -(CH2)20H,
[0616{CHAg0ryan(diti R DIREHE EradH]) ferRy2otieny]-CHECH2 ENyps
may Ye kel e enlrHikBHPX ASEH fRti ey AR Gehy1HARRIIPa S may be
unsaturated at more than one position and may contain both carbon-carbon double bonds and
carbon-carbon triple bonds. As indicated various groups may be substituted or unsubstituted
by one or more groups that do not adversely effect the 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 chemisﬁy. 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.



R is -(CH2)3CHS3, -CH2C6H5. [0017] The cyanodithiocarbimates used in
the methods of the invention may be prepared according to the general
scheme shown in Fig. 1. To generate kabonate, cyanamide was reacted
with carbon disulfide and KOH in ethanol under a blanket of nitrogen, with
WRgetet 1 &irring. The temperature after addition was kept BEBHP 25006825
Sodium hydroxide could also have been used to generate the sodium
salt, nabonate. Hexyl kabonate was produced by the slow addition of an
acetone solution of hexyl bromide to a chilled aqueous solution of
kabonate, containing a phase transfer catalyst. The mixture was allowed
to come to room temperature and stirring was continued for several
gl hd nereiiies (wHAMREHEFHRS®IER| hours at 50C. The acetone
was kanpoved under vacuum and the aqueous layer was extracted with

methyl chloriéﬁl%e or chlgraform. T oué%f yl.kabonat )
b ot A Dero or SR Rodie 1o b s e et e
coBt(BHgpHESEC RSk ¢athly$CHR)e@Hn o GHas:60htHUHOBr QxHbidOH,
Aft ohpgth I d the organic layer was
: HINe ARHEQUS, BB HASISNOMAE, D g y
Wagg%ﬁgﬁ V\’/ater,2 then dried c%ver magnesiurﬁn sulfate. The BCM was
removed under vacuum to recover a pale orange liquid, hexyl
chipremethyl cyanodithiocarbimate. 6 WO 2006/096159
PCTIU 5/0068 18] Starting materials to prepare other preferred
c;%n%é?é%%aé%gmﬁg%%%%ording to the general scheme shown in Fig. 1
include, for example, hexyl chloride, ethyl bromide, propyl bromide,
isopropyl bromide, butyl bromide, hexyl bromide, 2-hexyl bromide, octyl
br , dodecyl bromide, allyl bromide, methyl iodide, hexyl iodide,
3-byom hp& nol ethanol, ehloroethoxyethoxyethanol,
brgirﬁ%pf%p? ?#C?éécﬁ?%%%a;%ﬂ bromide, 4-methyl benzyl bromide,
4-Chlorobenzyl bromide, and bromopropionitrile. Published synthetic
methaqds for cyanaqdithjocarbimates such thyl chloromethyl
10015 o SEE TR BTOBST SO o R ate o prepared
accoigopy aptiechiotaine v cylanodithitgarbifeaeicadly kabonate, cyanamide was

reacted with carbon disulfide and KOH in ethanol under a blanket of nitrogen, with vigorous

blerhi P referiged & &

stirring. The temperature afier addition was kept below 25°C. Sodium hydroxide could also
have been used to generate the sodium salt, nabonate. Hexyl kabonate was produced by the
slow addition of an acetone solution of hexyl bromide to a chilled aqueous solution of
kabonate, containing a phase transfer catalyst. The mixture was allowed to come to 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, hexyi chloromethyl

cyanodithiocarbimate.



chloromethyl cyanodithiocarbimate, and benzyl chloromethyl
cyanodithiocarbimate are reported in C. Fieseler, W. Walek and U. Thust,
Tag.-Ber. Akad. Landwirtsch.-Wiss. DDR, Berlin (1990) 291. 317-321,
and German Patent DD 275433 CYANOIMIDODITHIOCARBONATES
WRSHFIGE PRESERVATIVES to W. Walek, J. Nauman, H. G/ BRIFEN5EFS
Thust, K. Trautner, C. Fieseler, M. Heschel, R. Hesse, H. Kirk and D.
Mielke. [0019] As discussed, the invention relates to a method for
controlling the growth of at least one fungus on a tanned hide. The
method comprises the step of contacting a hide prior to, during or after

ing with an effecti f dithiocarbimate of formula. (1):
oot R REE TS 00 CONTORAD R O PRt e FE R
the goperpkachent: Nidemiediis dontiulliepfortxampleldwraldbbiratt, etsl rnide.a
pro;,ﬁ%sﬂdeﬁga%yﬁims@a&h%mﬁisﬁ%%@ﬂm&&ﬁ%% BHARiERYRY

from the complete prevention or inhibition %rovvth to controlata 7 W
bromsi SRISBISEBErAISY STttt any hrbndife dbed irtidel Sherren- i Brosrael:
chiordeianbhehlse ahaxgyanadithivoarbionais: as desatiactehgiocandi) 4Baayl

es..red he.total fungal counf to undetectable limits,and. maintain
ben R e A R B PR

methads o et assddmotes lintih ase by broivermeilibs txatiedijhidcidrigate, propyl
chlor@HeMih Q?amﬁitﬁﬂﬁ@@bmdﬁeﬁ&??&gm hothe IRYERNARIRRY R HSRE iy

reserye a tanned hide. [00211 According to the invention, a _ .
chlorgies e el ERBHRTAYShY! cyanodithiocarbimate are

reported in C. Fieseler, W. Walek and U. Thust, Tag.-Ber. Akad. Landwirtsch.-Wiss. DDR,
Berlin (1990) 291. 317-321; and German Patent DD 275433
CYANOIMIDODITHIGCARBONATES AS WOOD PRESERVATIVES to W. Walek, J.
Nauman, H. D. Pfeiffer, U. Thust, K. Trautner, C, Fieseler, M. Heschel, R. Hesse, H. Kirk
and D, Mielke.

[6019] As discussed, the invention relates to a method for controlling the growth of at
least one fungus on a tanned hide. The method comprises the step of contacting a hide prior

to, during or after tanning with an effective amount of a cyanodithiocarbimate of formula (I);

R
1
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[6020] 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



growth on a tanned hide after a tanning process. The hide may be any
type of hide or skin that is tanned, for example cowhide, snake skin,
alligator skin, sheep skin, and the like. The invention is particularly useful
in controlling fungal growth on tanned hides during the time after tanning
wanRatehtt pPocessing into finished leather goods. To achievBGhEE8HYHIFS2S
during the tanning process the hide is contacted with an amount of a
cyanodithiocarbimate effective to control the growth of at least one fungus
on the tanned hide. [0022] Types of tanning include mineral tanning (use
of chromium, aluminum, zirconium, or titanium), vegetable tanning (use of
natural extracts such as mimosa, quebracho, tara, or valonia), organic

certaippdfsirgé detglured duarirsisedtips Brearasbhdieodidosahimaingsfseeribed
here QAR YSRE] tiéldh&iltg@ RrarHeet f@@ﬁl&xoig)uﬂgtmlmﬁ%a@ﬁm@am the
comprise a typlqa tannin process, Including, .bu not limi to, a pic Ing
countGLBE SR S BB SR 81 e AT R S
climithe capeoinagetabtlizraiiifig)gd s thost fartawsdHinty. stagerdingly, the
invesfOPHATRNALTRYRGCe AdGURRATON stage, a retanning stage, a

&yelng stage, and a fatliquoring stage. A cyanodithiocarbimate of formula
100214 mayheuspadSiHingveli PEocepmetRuaRFbIRRISRRNING B 066SS] ifingal

ddition to thase stages where aknown, fungal growth _may ocgur, In eac
B st M A s R
that injaprogy lwetampieg digbide apekie ddo, e datde skitd ehgepridfita anihige like. The
inven@fi%clﬁrﬁgﬁ'cmﬁl ide- 1 sorariac Wil S0 BRIRCAERIMALS ArhiadHb 8me

pickling stage. [0023] Incorporating a Céanodithiocarbimate into a taqn(iing
after franieseAcnid feasaRsion foished atasantsn Tapeigle Heggontrol, dufing
the ta6@mplaioaofiieidaniogiaotest itrefecaityfa cpyantitiibiaddrnmaffedtive
o cof Db SRetseth. gL RL QAo IRiey R, appropriate liguor - o be
usedin %annlng process. y%\fca tanning liquors include, for example, a

[00223]inerph & VR 2006/ R0 AR IRk US20QTIRE 68 Broianm BitisIma

. vegetable tanning liquor, an qQrganic tanning.liquor, an qil tanning liquor, a
sirco RGBT FSEER RERA Il OP A LTARFNEL 81 2o,
quebmokbatéad, liguatonia), organic tannages (glutaraldehyde, THPS, or oxazolidine), and oil
tanning (for example, use of fish oil to produce chamois). A number of stages comprise &
typical tanning process, including, but not limited to, a pickling stage, a tannage addition
stage, a basification stage (or fixation stage in the case of vegetable tanning), and a post-tan
washing stage. Post-tanning may include a neutralization stage, a retanning stage, a dyeing
stage, and a fatliquoring stage. A cyanodithiocarbimate of formula (I) may be used during all
process stages in the tanning process in addition to those stages where aknown fungal growth
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



This method of application ensures that the cyanodithiocarbimate applied
to the hide protects against fungal attack, deterioration, or other
microbiological degradation, particularly during storage and transporation
of the tanned or pickled hide. [0024] The concentration of the fungicide

WSS HiStect the tanned hides depends upon the procedé EBfidifiohes2s
used in the tanning process. According to the invention, a
cyanodithiocarbimate of formula (I) may be used in similar amounts and
manner similar to that used to apply other fungicides used in the tanning
industry. The effective amount of the cyanodithiocarbimate necessary to
achieve the desired degree of fungal control may vary somewhat

tanning Mg BRF IR AR N e OB B A ad IO b SR S Homgase
pwkhggmﬁmr,mgh&ld@gﬁm ofipiotestiomndegiaphof, tedaalopiot,caid bétdigdiy
This 9€ 59%@ an%@s skilled gzatt@. aﬁ%aﬁgﬁmoeg%%r %BPL?C@U%% AR protects

amount O 0|ce may eterml y routine testi various

againgirfisuaatSibiedy @G‘ﬁ@éﬁ%ﬁt@bpﬂi@ éhﬁ@@#&féﬁqﬁﬁﬁéﬁ%mwé ayly during

stora ORI BhnaPopifRelivaIRMoMBY USpiInRiaRIdbstrate ranges from about
0.0001% to about 4% (w/w); preferably about 0.0001% to about 0.2%.

16024)Vith abeeousBysiems, the feffgicticcian cuptoterayheangedbideabepeanBstopon
the 91%9&‘4%93999&%%%@9% Ml ion,ef tp&&qyemo?aa@m wgferakly from,

about 10 to about 500 parts pet million, and more preferably be about 300

cyanqgifio bRl Gh f‘fUBQ‘B](Fh Ia@dhfdﬁ:% lﬁﬁ&ﬁlﬂ@?gﬂms and manner similar to
that u@b’@&%{iﬂm&Iﬂﬂﬁgﬁl&@ﬁﬂﬂm@élmguwom@émﬁmmomt of the

Cyano%c &?1“%3‘% b gdcge hl(%i‘f %S“e tecte a? fgrgglflatlﬁn a(% a
cyano feforait) |ma At unga aso e achieved

someypadippiengiog gm&l@mgmlmdheimt@@apam@bahh @smqlﬂmﬂﬁ@t‘rfengai growth,
and 1R/ ANRABIOCRDINAEAEEOTHD MY o ihE £ONUACHRY ALRARRAILEE skilled in

accomplished by any means known in the art, spraying, sQaking, dipping

the arfy, Eofi d@artrulas et Pcmeselichy! toRpedh 4t 6% B %A Afhg
testinprefoesh oy aaidenthgitanong piocastis cainpiéfe:t¢0026 dnstivetraethinds of

gener Y ”W” a&nﬁ(u%}’%%‘e%d&m AhimAGs of ﬁ%’iﬂ“&ﬂ%‘u@b'ﬁlﬁ‘)ﬂ@%%&ﬂk‘?)‘ad
in’various forms known in the art. For example, they may be prepared in
(w/w],quféerably about 0.0001% to about 0.2%. With aqueous systems, an effective amount

may range from about 5 to about 1000 parts per million of the aqueous system, preferably
from, about 10 to about 500 parts per million, and more preferably be about 300 parts per

million.

[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



9 WO 2006/096159 PCT/US2005/006825 form as an aqueous solution,
dispersion, emulsion, or suspension, a dispersion or suspension ina .
non-aqueous solvent, or as a solution by dissolving the compound(s) to be
used in a solvent or combination of solvents. Suitable solvents include,
WA limited to, methyl ethers of glycols, M-pyrol or PfetiBfef#006825
distillates. Diluents such as vegetable products including oils from:
soybeans, pine trees, cottonseed, com, canola, peanut, palm, rice, olive,
tung nut, castor bean, linseed, citrus or datenut. The
cyanodithiocarbimates may be prepared as a concentrate for dilution prior
to its intended use. Common additives such as surfactants, emulsifiers,_
form gigpersants sahdionedikestsioy, baise, £5 BIHSLAT-tA SIEPET JA SFcispension
in 2 nSRURILNMIR-RAGUIS £OMBRSILAB0NSEHENB (84 6HBR AIAY USBISsed in a
composition or system. In many cases, the n dithiocarFimat thv
solveRt fFhBERatEPES aqwa%e‘b‘%ﬁﬁﬂﬁfé&%‘ﬁ %1?1%% g&‘it%fﬁdﬁ’? 66%‘? 10, mERy
cthersadpiycidaMosppo sitiopsrobmiaidingla oy Biloditsiosdr bimegetsblbprodetsin
inchud}§ JREGA Chieavenion mayalse.be [BHIKIRIRE RSAISHBRN Y ofive,
ex%\mple as a gowaé]er or tablet, using means known in the art. In a
tung nyeterterbrorminatish Fsrisse dalmitid Tor sy Brodithieaiatmase mphaRIgared
as a cHRRABURCANALRAY ISA SUshtamdiiamase oumerithdarpliesidkaslnrfattats,

emul Wﬁ%tgg }%lé%mt tél }S(trg {%% eeg ug & a%?(rrxc%f%abl té Lg'p%gi.ll!:rr] asrzaosto %{)ility in

0 héw cyanbndl loearbimates o
a liqufd ko {1jioR bl sy SerB, SukhXsom agheres Kitpeshingesysents HInifases

| ; ' iR,
Rl A A S S

[00273UbStHEdi@4] compositions containing a cyanodithiocarbimate to be used in the
method of the invention may also be formulated 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 ofa-
cyanodithiocarbimate is deposited on a carrier such as diatomaceous earth, zeolites, kaolin, or

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

[6028] In another embodiment, the invention relates to new cyanodithiocarbimates of

formula (I):

g
PY
Ao
X M

where:
X is a halogen;
R is a substituted or unsubstituted C4-Ciq alkyl group, a substituted or unsubstituted
C,-Cy4 alkenyl group with the proviso that it is not -CH,CH=CHy, a substituted or
unsubstituted

10



unsubstituted 10 WO 20061096159 PCT/US2005/006825 C2-C14 alkynyl
group, a substituted or unsubstituted group defined by Y-Ar-(CH2)m or by
Z-(CH2),-; Ar is a substituted or unsubstituted aryl group selected from
phenyl, and naphthyl; Y is H, halogen, NO2, R, R'O, R'RZN; Z is NC, R'O,
WRHEHISR'OCH2CH2(OCH2CH2)p mis 0, 2, or 3; it rangéd HoHIHMee3S
p ranges from 0 to 3; and R' and R2 are independently H, substituted or
unsubstituted C1-C5 alkyl. Preferred cyanodithiocarbimates of formula (1)
are those where: R is a substituted or unsubstituted C5-C7 alkyl group, a
substituted or unsubstituted C2-C7 alkenyl group with the proviso that it is
not-CH2CH=CH2, a substituted or unsubstituted grqu deflned by
YuCietiomybeioyz A esiuted g8 yrehiiteisarpie feingd RioS At (GHgn
OLFRRZNCE,I-NC, R'O, R'OC(0), or ROCH2CH2(OCH2CH2)p mis 0;

A BL A ALS DY aAoRD Xnﬂ me LS, Mo proteriedn

tes 0 ormul se where: I an

(B HY5 g en 0192) REFR30, RV 1 CH3 -CH(CH3)2, -
Chl %)@6%3%@?20 Ué en,denand;

-(CH2CH20)2C H2)2C02H “'CH2CH2CN, or -CH2C6HS5;
XUIEY: 2@ Rsis -(CH2)3CH3, or -CH2C6HS5: or

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.

Preferred cyanodithiocarbimates of formula (I) are those where:

R is a substituted or unsubstituted Cs-Cy alkyl group, a substituted or unsubstituted
C,-C; alkenyl group with the proviso that it is not ~CHyCH=CHpa, a substituted or
unsubstituted group defined by Y-Ar-(CH)ar ot by Z-(CHy)gs

Ar is phenyl;

Y is H, Cl, Br, I, NO,, R, R'O, or R'R?N;

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

mis 0; and

R' and R? are independently H, methyl, or ethyl.
More preferred cyanodithiocarbimates of formula (I) are those where: |

Xis Cland Ris -(CH;)sCHs, -(CH2);CHs, -(CH2)11 CH3 -CH(CHz)z, -
CH(CH3)(CH2);CHs, -{CH;),0H, -(CH,)30H, -(CH,CH,0),CH,CH;0H, -(CH2)2COH, -
CH;CH.CN, or —CH,CgHs;

X is Br and R is -(CH,)3CH3, or -CH,CsHs; or

X is T and R is -(CH3)3CHj, or CH2CgHs.

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

cyanodithiocarbimate.
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Xisland R is -(CH2)3CH3, or CH2C6H5. A particularly preferred
cyanodithiocarbimates of formula (1) is hexyl chloromethyl
cyanodithiocarbimate. 11 WO 2006/096159 PCT/US2005/006825
Examples [0029] Examples 1- 3 describe the synthesis of hexyl
WERGIERYI cyanodithiocarbimate according to the reacti}éﬁ%gﬁ@rﬂr?@ﬂﬁszs
shown in Fig. 2. Example 1 Kabonate [0030] Into 2 liters of ethanol was
charged 500 grams of solid cyanamide. It was mixed until dissolved and
filtered. It was then added to a 12 liter four neck flask, with mechanical
stirrer, nitrogen blanket, addition funnel and thermometer and chill to 0 C
with ice/water bath. To the cyanamide solution was added 790 ml carbon
Exampssifide. In 8 liters of ethanol was dissolved 1547 grams of KOH (85%)
nd addition tq the, cyanamide/carbon disulfi Te :
0 R i S e R R e arimat
accordonthaukelrenatiorighheissipragipitéi® Was collected by filtration and dried
with a nitrogen. flush. Example 2: Hexyl Kabonate [0031] Into a 12 liter

ExangpleJ HP8BAEth thermometer, condenser and mechanical stirrer, was

dded 364.gram kahonate, 2. S i j
oa e A SRS RIS IR R S AU AR M, AT
until Bistohecdlowd flidiabrtorsaheiidse toeiddierivurmgk feshakifiseedanig!
stirre{t?ﬁg@o. Qﬁam(@@ Qdﬁﬁﬁlﬁ%%é&& tﬁ&fxﬁg%l_ﬁ_ﬂ& aslitien (b 3¢ Qvivilice/water

romohexane In acetone, thr Ition funngl, over a.three [
bath. B BB T T R T Snnae B £ A
was diigohaudst StiTrimgmwas KOG ovirddiinn Ththécey drathifedearern diadiidad
was %ﬁ&%&%ﬁ%ﬂ&ﬁ@%e@@o@ ixkuge Was heatesi@in M(gﬁfp@&@, Hﬁkﬁﬁlgﬂb&

acet as remo

one ved under vacuum. The agueous layer was .
continued overnight. The precipitate was collected by filtration anddried with a nitrogen.

flush,

Exampie 2: HWexvi Kabenate

[0031] Into a 12 liter flask equipped with thermometer, condenser and mechanical stirrer,
was added 364 grams of kabonate, 2.8 grams of tetrabutyl ammonium bromide (TBAB) and
2750 grams of water. Solution was mixed for ten minutes before slow addition of 5225 ml of
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 aquemis layer was

extracted with a small volume of chloraform or methylene chlonide.

Example 3: Hexvl chloromethyl cyanodithiocarbimate

[0032]  Toa 12 liter flask, 3200 mL of bromochloromethane (BCM) and 6 grams of
tetrabutyl ammonium bromide (TBAB) was added. The mixture was heated to 50 °C.
Aqueous hexy! 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



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 C.

WOHeB$3Aexyl kabonate was added over three hours throtfgHER AR

funnel and heating was continued for six hours. After cooling, the solution
was transferred to a separatory 12 WO 2006/096159
PCT/US2005/006825 funnel. The agueous layer was removed and the
BCM layer was washed with water. The BCM layer was dried with
magnesium sulfate and solids filtered. The BCM was removed under

funnely Thaav eovrdepier Parorsdgadidind Pidave wes bR ma AR and

BCM |RrePHENIAVAS SR taspHASEhDYHE 6n 800119 Bfer dh i aid Masag remi@red
than 90%. Example 4: Fun icidg?\

| Activity [00331.Zhe.anti al acfiviti
undes 3P B RS AT AR e NS PR e e e T
was dabgowdbp iR e3MigSihinacblardagddiquitam@um. The liquid
growth medium is described as a solution of mineral salts + yeast extract
1171 nazigidal AeBMGY as prepared as described in ASTM G 21-701,

‘ ewth lucose (10 g liters) and yeast extract (1 g liter t). An
100335|iqu%$]"(ﬁ%6%ﬁ %?%‘r’i’lt Fredith? %uggsd%g%rgﬁa ﬁi%ﬁr)ereeargﬁ(af%gs?%\/%éfl | of a
deternsiting athet DBibIBimoitgopithe {Qopriat/MeigB024 Flatisdliguid madivst. Thst
liquid%?@m?mﬁ%{%%&@i%&eﬂ by fisealvingite naisriajedn Sl seitioe

of acetone:methanol. Appropriate volumes qgf stgck solutjons, were adﬂ%d
MSY byqlieHESRASH BFeiat S SRS TR BTSSR B AYS0aE 10k
liter"XQfﬂd%@MUﬁﬁ%):wag marfjnmlﬁwmedt @i 8 ) oifseestanddicizedisdispenssidon
) of Aspergillus niger. The cell.suspensionwas '
ot 0 S B o O SR S i e e o
test congterndsheestpemsibbywissdhiredbiunatatish r&vide/ODegEe 028, This
aceto&%%{%nse%sf;@ﬁam&m@@hf SRR HRGE Wl aaliel id &iedomulls in

e

Forming Units).. .
order to achieve the désired ppm levels. Each test well (plus controls) was then inoculated

AERY

‘with 5 pL of a standardized suspension of Aspergillus niger. The cell suspension was
prepared by suspending viable cells from a slant of potato dextrose agar into sterile,
deionized water. The suspension was then adjusted to provide ODgge = 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 instmmeht. Test wells with an OD < 0.05 were judged to exhibit

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

1 «gtandard Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi” ASTM
Standards on Materials and Environmental Microbiology, 1¥. Ed., 1987.
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microplates were incubated in the dark for four days at 28C. 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
whetfasadifent. Test wells with an 01 3<_ 0.05 were judged$d &RA{BFH 06825
complete inhibition of cellular growth. The results are shown in Table 2. i
"Standard Practice for Determining Resistance of Synthetic Polymeric
Materials to Fungi",ASTM Standards on Materials and Environmental
Microbiology, 1M. Ed., 1987. 13 WO 2006/096159 PCT/US2005/006825
Table 2 Compounds of Formula (I) X R Antifungal MIC C1
-CH2CHC=CH2 1.0 -(CH2)7CH3 2.0 _CH3 1.0 -(CH2)1 1CH36.0
-(CH2)5CH3 0.2 -(Cr3)8¢H3 0.4 -(CH2)2CH3 0.5 -CH2C6H5 1.0

-CH2(CH3)20.5 - c%?g%H GﬁQa%ggHZCHZO)ZCHZCHZOH 6.0
-(CH2)20H é?Bm-F(éﬂ YR 160 Br -(CH2)3CH3 1.4
X R

Antifungal MIC

Cl “CH,CHC=CH, i
(CHa),CHs 20
-CH; 1.0
-(CHz)11CH; 6.0
-(CHy)sCH; 0.2
~(CH2);CHs 0.4
~(CHy),CH; 0.5
-CH,CeHs 1.0
-CH,(CH3)» 05
(CH):0H 6.0
{(CH,CH,0),CH,CH,0H 6.0
-(CH2),OH 6.0

(CH,),COH > 100
Br -(CH2),CH3 14
-CH,C¢Hs ‘ 2.0
I ~(CHz);CHs 2.0
-CH.C4Hs 5.0

Example 5:  Performance Testing of the Hexyl chloromethyl cyanodithiocarbimate in

a Tannery
[0035] A methy] 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
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-CH2C6H5 2.0 |1 -(CH2)3CH3 2.0 -CH2C6H5 5.0 Example 5
Performance Testing of the Heal chloromethyl cvanodithiocarbimate in a
Tannery [0035] A methyl carbitol-based formulation containing 30% w/w of
hexyl chloromethyl cyanodithiocarbimate was tested in a commercial
WERAMER By hty-two cowhides were subjected to a standarbrEaHEREReE2S
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 WO 2006/096159
'PCT/U52005/006825 the targ‘nin‘gg rocess, five tanned,hides,(wet blues?)
the t2piRg BFRSEE 4R HORAY NG SIS THES BIEE 01 X AR Were cut from
pieceti@bxittd beljyy andnécky dgibng, belpcmdhtick fogiohsddsach ebthe éfv4 hides.
A totlFSERRGES, 2l welblup obtained Were coded relatvesa.ues s ERaaRdition,
position, d@nd each piece was susgended In a tropical chamber. The

and epdipiiedecHanapmensisd @ mbrpiareamEb et e oarah A E s edeld-
infest%@‘l%ﬁ?iﬁi?@w &@ﬁ_éﬂﬁltl {Ingisiels %M&@diﬁéi :}gtbfb@te}irda i;i;@m@ﬁmek‘

acn test piece was visually examinea on a wee S.Ior. [ WeeKS
the tapgipe PIoREss, kRSP HRAEIRC %H&“&l&ﬁ%ﬁé}lﬁ%& By dyg"raéésﬁﬁ‘*.fi‘??ér“%%*‘rs
for theeskenct dnebitzatioanihdkiertropjcakithamidzronth pidecennneekirihe

inculF RS SHGRQfdaey! cﬁ%%@yﬁl SyPnRasithioear Bi@%@ﬁ%é%@ﬁéﬁ?ﬁcﬁf(fwﬁ%yl
growth (mold). This is the type of performance desired of a fun é\ude b
"ﬁf@ﬁ?‘od

cyanqHistrmgar by I diae 0§ funga gre W AngiEh TRIGEPRIBRE R PF

desiré@log@itiaiingethe teandbiabanaadtane fungus on a tanned animal hide
comprising the step of contacting a hide prior to, during or after tanning
with a cyanodithiocarbimate
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of formula (1): R'l S"Z x X is a halogen; R is a substituted or
unsubstituted C1-C14 alkyl group, a substituted or unsubstituted C2-C]4
alkenyl group, a substituted or unsubstituted C2-C]4 alkynyl group, a
substituted or unsubstituted group defined by Y-Ar-(CH2),,- or by Z-(Cl
THE (AAIMEIs A substiiordnr unsubstituted aryl group selected from phenyl,
and naphthyl; Y is H, halogen, NO2, R', R'O, or R'R2N; Z is NC, R'O,
1. RGE(®) Gr ROCHECHIOSH2CH Nt imednges froat@rited3nmahgks

compriBiBIYR: Qe oPJa8s S1omu0 Jao3 rand Reand.R2 argindspendenihifliocarbimate

substituted or unsubstituted C1-C5 alkyl; in an amount effective to control
of formyplg Q¥owth of at least one fungus on the tanned hide. 2. A method of

claim 1, wherein: X is Cl, Bigor I; R is a substituted or unsubstituted CI-C7

alkyl group, a substituted or Ufrs: stituted C2-C7 alkenyl group, a

substituted or unsubstituted group defined by Y-Ar-(CH2),, or by Z- (CH)),;

Atis phenyl; Y is H, CI, Br, I, N ' R'O, or R'R2N; 16 Z is NC, R'O,

R'OC(O), or ROCH2CH2(0}2C i‘)p\&js’ 0 or 1; and

SN

X . M

X is a halogen;

R is a substituted or unsubstituted C;-Cyy4 alkyl group, a substituted or unsubstituted C,-C 4
alkenyl group, a substituted or unsubstituted C»-Cy4 alkynyl group, a substituted or unsubstituted
group defined by Y-Ar-(CH,)y- or by Z-(CHy),-;

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

Y is H, halogen, NO,, R', R'O, or R'R*N;

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

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;

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

2. A method of claim 1, wherein:

XisClL Br,orl;

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-(CH,),, or by Z-
(CHa)rs

Ar is phenyl;

Y is H, CL, Br, L NO,, R', R'0, or R'R'N;
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R' and R2 are independently H, methyl, or ethyl. 3. A method of claim 1,
wherein X is Cl and R is -CH3, -(CH2)2CH3, -(CH2)3CH3, -(CH2)5CH3,
-(CH2)7CH3, (CH2)11CH3, CH(CH3)2, -CH(CH3)(CH2)3CHS3, (CHzhOH,
-(CHI) 30H, (CH2CH20)2CH2CH20II -(CH2)2CO2H, -CH2CH2CN,
_CR20H=RI2RSICOH2OBAC K GEEPGRE Rois -(CH2)3CHS3, or -CH;
2CQHAay @riXds | and R is -(CH2)3CH3, or -CH2C6HS5. 4. A. method of

cl 1 \%herel the dltht arblg;ue}te of formula (1) is hexyl
cr?lg?onqe cya(f odi car B }afe 5.'A'method of claim 1, wherein the

leather substrate is a Wet que hide a wet white hide, a vegetable-tanned
3. hide eshsieitdamnedhigaen 6. A method of claim 3, wherein the leather

subeliaie.is & WebblUE ide A nekwhiia Dides avegetablaetanned hide or
an oil-tanned hide. 7. A method of cl amép%v (((—:f; 51 tge Ieather substrate is
an

(CHYWpItidEa \%{f% {g%% a%@j ’hide or an
-(CtioilHenped-Aide 8 - inetitod. féiHcoRtkolirgHhdigkdluthr of hiefborganisms
on a bide during a leather tanning process comprising the step of

cog{acgpglgll{nde Cs]gzszcte@tlblectﬁ Ejﬁgal growth with a tanning liquor

containing a cya hio&arbimaté of formula (N:R1S~ S"NNX(1) Xis
a. Falokied & P wWidio60B81096¥59 R CTIUS2005/006825

4. A method of claim 1, wherein the cyanodithiccarbimate of formula (I} is hexyl

chioromethyl cyanodithiocarbimate.

5. A method of claim 1, wherein the leather substrate is a wet blue hide a wet white hide,

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

. 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 confrolling 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):

X is a halogen
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R is a substituted or unsubstituted CI-C14 alkyl group, a substituted or
unsubstituted C2-C14 alkenyl group, a substituted or unsubstituted
C2-C14 alkynyl group, a substituted or unsubstituted group defined by
Y-Ar-(CH2)m or by Z-(CH2)n-; Ar is a substituted or unsubstituted aryl
wgroupisalected from phenyl, and naphthyl; Y is H, halogei RO/ RE2S
or R'R2N; Z is NC, R'O, R'OC(0), or ROCH2CH2(OCH2CH2)p m ranges
from O to 3; n ranges from O to 3; p ranges from O to 3; and R' and R2 are
independently H, substituted or unsubstituted Ci-C5 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 C1-C7. alﬁ%/
gldisn aawﬁstcmmnﬁuhﬁﬁuwétﬁu@d bkl errekanyPyities o sepdsting

Cs- &51!&&%1 t%dswaﬂaaﬁ&n%mt‘(a&&@dﬂ)mkﬁfybgrzg;(,%@mtﬁédm
henyl; |sH Cl, Br,,NO2, R, R'O oﬁ%% ; Zis NC, R' O, R' OC(0),
‘h

“nsubé?%@f-??ﬁ QIPFQW%D%E)& tl R2 are independently
HAme'&hsdbﬂEtethybr ifuBstinetiiooho zobains e aidddrein phis Gl addalithyl;

- 2)2 A#GH2)5CH3, -(CH2)7CHS3, - (CH2)i
iC ‘3? %(@r%cgéﬁﬁgg%%gg % S%HS CH )2013, -(CH2)30H, -
(CHeBARD %@@%@HR CH2CN, -CH2CH=CH2,

Ol GA2& Bt otds3Br and R is (CH2)3CH3 or -CH2C6H5; or Xis | and

Ris -(CH2)3CHS3, or -CH2C6H5.
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;
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;-Cy alkyl group, a substituted or unsubstituted
Cy-C, alkenyl group, a substituted or unsubstituted group defined by Y-Ar-(CHa)w- or by Z-
(CH2)n~

Ar is phenyl;

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

Zis NC, R'0, R'0C(0), or RIOCHg(:Hg(OCHzCH%_)p

misforl;and

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

10. A method of claim 8, wherein

X is Cl and R is -CHj, ~(CH,),CHj, -(CHz)3CHs, -(CH2)sCHj, -(CHz)7CHs, -
(CH,)1,CH3, -CH(CHa),, -CH(CH;3)(CH3)3CHs, -(CH2)20H, ~(CH2);0H, -
(CH;CH,0);CH;CH,0H, -(CHz)2CO;H, ~-CH;CH,CN, -CH2CH=CH), or -CH;CeHs;

X is Brand R is -(CH;);CHj, or -CH,C¢Hs; or

Xis I and R is -(CH;)sCHj, or -CH2CeHs.

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

chloromethyl cyanodithiocarbimate.
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11. A method of claim 8, wherein the cyanodithiocarbimate of formula (1) is
hexyl chioromethyl cyanodithiocarbimate. 18 12. A method of claim 8,
wherein the hide is a wet blue hide, a wet white hide, a vegetable-tanned
hide or an oil-tanned hide. 13 A method of claim 10, Wherein the hide is a
que hide, a,w. twh ve]ggtab e talrmue Lhid de or Eanned

%et}g}e/%fgg%ﬁgg ﬂftgr% é‘ iém grel in the hidé is a wet bfte’ hlﬁe"dae\/\e}et

white hide, a vegetable-tanned hide or an oil-tanned hide. 15. A method

of glaim 8nwhetein dhafaoningiarak isR Rigkliaglicuste 16«4 methedof
Claigatfhinhetednileceyanadithiegariimate of formula (1) is presentin the
tanning liquor in an amount ranging from 5 to 500 parts per million. 17. A
ligéior forusalindarfetiei-tamdiergiptockss somptisinglade, a wet white hide, a
cyesrctithieeeabindater on ddrmuled MR, S N /x Xis a halogen; R is a
substituted or unsubstituted CI-C14 alkyl group, a substituted or
ubsubstittetP 8 oLk mdmAegHBp° Brilinstitiid Rl ingsittted c2-c4

nyl 0 Q 1Itu dorleuln 1léltéSeE|rEu 1gca n%%fo o1 is present in
kit S e SRR S e

group selec"t d from phen Aaphthy é’ﬁmﬁafogehonl\lo,, R1, R'O,

o R'R2IN; 1448 MG R G ﬁ&%@ﬁnﬂhﬁp@e@g—s’s oA AR IAD8ERe of
frRmOIAQIR;

X is a halogen;

R is a substituted or unsubstituted C;-Cy4 alkyl group, a substituted or unsubstituted
C5-Cy4 alkenyl group, a substituted or unsubstituted C,-Cy4 alkynyl group, a substituted or
unsubstituted group defined by Y-Ar-(CH,),,. or by Z-(CHa),-;

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

Y is H, halogen, NO,, R', R'O, or R'R'N;

718 NC, R'0O, R'OC(0), or R'OCH,CHA{OCH,CHy s

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 alleyl;
wherein the liquor is selected from a pickling liquor, a chrome-tanning liquor, a white-tanning
iquor, a vegetable-tanning liquor, an oil-tanning liquor, a post-tan washing liquor, a retanning
liquor, a dye liquor, and a fat liquor; and wherein the cyanodithiocarbimate of formula (1) is

present in the tanning liquor in an amount ranging from 5 to 500 parts per million,
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n ranges from 0 to 3; p ranges from O to 3; and R' and R2 are

independently Il, substituted or unsubstituted C1-C5 alkyl; wherein the

liquor is selected from a pickling liquor, a chrome-tanning liquor, a
white-tanning iquor, a vegetable-tanning liquor, an oil-tanning liquor, a
post-tan washing. liquor,.a retanning liquor, a dye liquor, and a fat liquor;

aggl wheAr‘Vél1 uﬁé%@aﬂ%}fh\?glgé?%ﬁmate of formula (1) is present in the
tanning Roei@suhstititschountsrapgiredtorh 5o booypantsupeitniiionuisgbsgtuted
Adigtionehelaimud ’a WhareiR R isAsHaalitdted @ drsbsitvtad 61 alldy 7-
groyp, a substituted or unsubstituted C2-C7 alkenyl group, a substituted
o?%‘tﬂbstituted group defined by Y-Ar-(CH2),,,- or by Z- (CH2),,; At is
phenyl; Xiis Bhe@¥lBr, 1, NO2, R, R'O, or R'R2N; Z is NC, R'O, R'OC(0),

or R'OC@%%%@%H,%ZZ)Q; s Q efityand R and R2 are
independently H, m’et’l;‘glé, or ethyl.’ 19. A |iCicl)JOI‘ of claim 17, wherein X is Cl

and R i<Z-BN8; KEHBIDEID, ot B e3bEHS, -(CH2)2CHS3,
_(CH2) 1 iOH8, FC4ICH3)2, -CH(CH3)(CH2)3CH3, -(CH2)20H,
L(CH2)3QH, +(GH2CH20 H20H. - -(CH2)2CO H, -CH2CH2CN,
-CH2CH% Wzg?}g?é’ﬁz%%zﬁ%?@é“é‘?@%do %eeﬁxl)(CH,)scHs, or -CH2C6HS:
or XislandR is-(CH2)3CHS3, or CH2C6H5. 20. A liquor of claim 17,

wierein Ahe;eyastedithiocashisrage of formula (1) is hexyl chloromethyl
Cyanodithiocarbimate. -y, -(CH,)CHs, (CHyCHs, <CHs)sCHs, (CH,),CH,.
~(CHz)»CH;,
~CH(CHa)y, -CH(CH;)}{CH,);CHa, -(CH,),0H, -(CH;);0H, -(CH,CH,0),CH,CH,0H, -
A(CH2),CO-H, -CH,CH,CN, -CH,CH=CH,, or -CH,CHs:

X is Brand R is -{CH,):CHs, or -CH,CgHs; or

X isfand R is -(CH;);;CH:;, or CH2C6H5.

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

chloromethy! cyanodithiocarbimate.
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20 21. A liquor of claim 17, wherein the liquor is a pickling liquor. 22. A
liquor of claim 17, further comprising a solvent selected from methyl
ethers of glycols, M-pyrol, and petroleum distillates; and a diluent
selected from soybean oil, pine tree oil, cottonseed oil, corn oil, canola oll,
peanut oil, palm oil, rice oil, olive oil, tung nut oil, castor bean olil, linseed
ol citrus, gily angkdate, 19t Qile2R: Aea¥pRPRithiosarhimats,of formula (1):
F2~ SN XN) Xis a halogen; R is a substituted or unsubstituted
C4-C4alkyl group, a substituted or unsubstituted C,-C4 alkenyl group with
the.provistidinatdf ¢safiet FCHHZkeHeeipi2s i o sidestihit e€l careu Mg siétliie dkeds of
C14 alkynyl group.. a substituted.or unsupstjtuted qro efined by .. .
R e e e R iy pine e
gPdur Seteesddifrepinphile Ao armdlisphthodt: waigqilhate génoINe@L Ring nut oil,
REUR BNoZ i5N& R AURQE(A) RIOGHACH2(OCH2CH2),; inis 0, 2,
or 3; n ranges from 0 to 3; p ranges from 0 to 3; and R' and R2 are
independently H, substituted or unsubstituted C1-C5 alkyl. 21 24. At
cyanodithiveardithaxabiekdm 28 whdlgin R is a substituted or
unsubstituted C5-C7 alkyl group,a substituted or unsubstituted C2-C7
alkenyl group with the proviso thatttig not -CH2CH=CHZ2, a substituted or
unsubstituted . i

§° N

.
\\\N

= ®
X is a halogen;
R is a substituted or unsubstituted C4-Cy4alkyl group, a substituted or unsubstituted C,-Cyy
alkenyl group with the provise that it is not -CH,CH=CH,, a substituted or unsubstituted Cp-
Cys alkynyl group, a substituted or unsubstituted group defined by Y-Ar-(CH,),- or by Z-
(CHy )y
Ar is a substituted or unsubstituted aryl group selected from phenyl, and naphthyl;
Y is H, halogen, NO;, R', R'O.R'R’N; Z is NC, R'0, R'OC(0), R'OCH,CH,(OCH,CH,),;
mis 0,2, or3;
n ranges from 0 o 3;
p ranges from 0 to 3;
and R' and R” are independently H, substituted or unsubstituted C,~Cs alkyl.
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group defined by Y-Ar-(CH,)1n or by Z-(CHz)"-; Ar is phenyl; Y is H, Cl, Br,
I, NO2, R, R'O, or R'R2N; Z is NC,R'O, R'OC(O), or )
R'OCH2CH2(OCH2CH?2),; mis0O;and R' and R2 are independently H,
methyl, or ethyl. 25. A cyanodithiocarbimate of claim 23, wherein X is ClI
and R is -(CH,)5CH3, -(CH2)2CH3, -(CH2)nCHS3, -(CH,)CH(CH3)2, -

CH(CHIYCHAGR R 2 G \30kdx (CH2CH20)1CH2CH20H,
-%CiFIZ)ZCOZH - CH2CH,CN, -CH2C6H5; X is Br and R is -(CH,)3CH3, or

HEZCRR I rinpuhstited CelinalRE U R BB Hhalited Co-Cr
chilongrngethnl eranedithioganbiniaten o2Z H,CH=CH,, a substituted or unsubstituted

group defined by Y-Ar-(CHa )y~ or by Z-(CH:),-;

Ar is phenyl;

Y is H, CL Br, [, NO,, R, R'O, or R'R*N;

7 is NC,R'O, R'OC(0), or R10CH2CH2(OCH2CH2);>;
mis 0; and

R’ and R* are independently H, methyl, or ethyl.

25. A cyanodithiocarbimate of claim 23, wherein

X is Cland R is -{CH,)sCHj;, -(CH;),CH;, -(CH,);;CH;, -(CH,)CH(CH;),, -
CH{CH;3}(CH;);CH3, -(CH>),0OH, «(CH:);0H, -(CH,CH;0),CH,CH,0H, -(CH,);CO,H, -
CH,CHLCN, -CH,CHs;

X is Br and R is -(CH;),CH;, or -CH.C¢H;; or

X is I'and R is -(CH;);CHa, or CH,CgHs.

26. Hexyl chloromethyl cyanodithiocarbimate,
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