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whiich we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in and

~ by the following statement:—

This invention relates to novel organic thio-
cyanates, their preparation, and their use in
- controlling fungal growth. More particularly, .
the products of this invention are useful in
.. combating fungi in industrial and agricultural

. processes and products. -

Many industrial products, both during th
process of manufacture and as the finished
product, are normally susceptible to fungal
degradation if means are not taken to in-
hibit such degradation. Wood pulp, starch
and proteinaceous substances, animal hides,
vegetable tanning liquors, and leather are all

damaged or degraded by the growth of fungi-

and other microorganisms or by enzymes pro-
duced by such growth. Wet pulp containing

more than about 30 percent moisture con- '

tent is subjected to attack by stain, mould
and decay fungi. If not ontrolled, the result
is a loss of useful fiber in badly decayed
. pulp, difficulty in dispersing partially decayed
pulp, a darkening in color, and the develop-
ment of yndesirable odors caused by the growth
of the microorganisms. Different species of.
moulds are encountered at various stages in
the manufacture of leather. As an example,
soaking provides an environment highly con-
ducive to the growth of miciroorganisms, and

even strong pickle  solutions are subject to

attack by some microorganisms. Moulds - in
particular may be troublesome and cause dis-:
coloration of the pickled stock, especially if it
is held for a period . of,.time, .During the.
chrome tanning process, the chrome. tanned -
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secticides do not possess appreciable fungi-

cidal properties. - °

It is an object of the present invention to
provide novel organic thiocyanates which have,

valuable fungicidal properties. - .

- According to onc feature of the ptesent"
invention, there are provided compounds of -.

the general formula

I L N
0

Rn C~S~CHp-SCN
. X

.65

wherein X represents —O—, —NH—, or

—S—; R represents a hydrogen or halogen

atom, of an alkyl, nitro, amino- or hydroxyl

group; and n’is 1 or 2. .

According to a further feature of the
- present invention, there is provided a process -

for the prepardtion of compounds according
to the invention as hereinbefore defined, which

comprises reacting a metal salt of a com- .
R N 4 75

pound. of formula:

S 3

. . S : s
(wherein ‘X, R and n are as defined above)
with chloromethylthiocyanate in an alcoholic
solution, _ ' :
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0. 25 gram Pol yoxyet hyl ene derivative
band was of sorbitan npnool eate

then placed. over each petri_dish with 60 Demperalized water .

speci nmen during incubation.
ifaamy

perat ure of

0.5 gram
1000 nL

alcohol (ethanol denatured with  isopropanol
and methanol). This solution was cooled by
means of an ice bath so as to maintain the

. temperature. below'40°:C. and treated with

nesium sulfate and the ethyl acetate removed |

under reduced pressure,. The residue, a dark .

oil (14.1 grams), np®® 1.6372 represented a
63.5 percent yield of a crude product. A por-

u‘ﬂ i ncubation was 28 to 30[err] C 30 . wetted,
the entire series of specinens was dried in an oven at 105[err]. C. for one
The.results are summarized in tahlyg72 wherein 65 hour. The petri dish
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Asper g'grfﬂﬁgaﬁf ;Qﬁ eration of the said fungi. 1Ochloride. The filter 4cake was washdd Fipst - S, 39.30.
.4 50 According to @ yet furfher/fefture of the with denatured alcohg) and then with w10 B .
co 10 present invention there is provided a fungi- methylene chloride. After combining the fil- reparat;
cidal composition which comprises at least one  trate_ and the denatured. alcohol wash' liquor, A 500
" compound according to the invention as here- an oil layer separated from the mixture. The caminod -
inbefore defined as active ingredient together oil layer so obtained was dissolved in methyl- dEmpp
with a liquid or solid carrier. ene chloride and then the resulting solution 5 500 er, 'l?'l'
15  The organic thiocyanates of the present in- was combined with the methylene chloride : ram;m( 01{
vention are prepared by reacting a metal salt, wash liquor, washed with water, and d'lil"l:'ld P -tghe s O
. preferably an alkali-metal salt, and more pre- With anhydrous ~magnesium sulfate. e mole) of 7
ferably the sodium salt of 2-mercaptobenzo- methylene chloride was removed by evapor- ; and allow:
: thiazole, 2-mercaptobenzoxazole, 2-mercapto- ation to yield 118.0 grams of 2-thiocyano- 85 ' 20 (02 mole
.20 benzimidazole, or substituted compounds methylthiobenzothiazole as an oily liquid. An N o
B thereof wherein one or two of the hydrogens additional 242.1 grams of 2-thiocyanomethyl- i added tgol
attached to the aromatic ring are replaced by thiobenzothiazole was recovered from the 2 the ;01:;
halogen, nitro, alkyl, amino, or hydroxyl radi- alcohol phase by extraction with methylene §ction mix
cals with chloromethylthiocyanate in an chloride. Experimentally the alcohol phase . 25 ture overni
" 25 alcoholic solution. Since the reaction between Wwas diluted with water and extracted three 90 water an dl
: the 2-mercapto compound and the - chloro- Umes with methylene chloride; the methylene The  diied
= methylthiocyanate is equimolecular, we gener- chloride extracts were cs)mbm_ed]f and ?\?ed imidaglo
" ally prefer to employ these two reactants in Over anhydrous magnesium fu .;te' b __tgr : was recryst
. approximately equal molecular proportions. evaporating the methylene chloride, the "2- o5 |30 sample o
© . 30 The reaction may be effected at relatively low thiocyanomethylthiobenzothiazole remained as 35 azole, m
temperatures. - & residue, a product which could not be dis- CHN S-I':‘
. The compounds of our invention are liquids tilled without decomposition even at reduced 9ti7 N3Oz
- " or solids which are soluble in common organic pressure or recrystallized. The infrared spec- -
. solvents such as alkyl snd aromatic hydro- trum contained a strong band at 4.62 microns, ... . Preparatio
35 carbons, alcohols, Kketones, esters, ether which is indicative of an organic thiocyanate. 100 P ﬂl
 alcohols, dimethylformamide, dimethylsulph- Anal. Caled. for CH.N,S,: N, 11.8; S, 40.3. The S -
" oxide, and other solvents. The addition of a _Found: N, 11.0; S, 39.5. benzothiazo
surfactant to the liquid or to the solution ner as exam
. renders the compounds of our invention readily . EXAMPLE 2 . mercaptober
" 40 dispersible in water. In general, nonionic dis- Preparation of 2-Thiocyanomethylthiobenz- 105 40 imidazole,
. persants are preferred. Examples of such pre- oxazole ' ; thiocyano;né
ferred nonionic dispersants include alkylphen- A 250-ml. three-neck, round-bottom ﬂasl; of 9]—32.50
oxypolyoxyethylene ethanol or alkylpolyoxy- equipped with, stirrer, additional funnel, an - CL 13.00:
ethylene ethanol. thermometer was charged with 150 milliliters : 3 5’40 U3
45 In order to disclose the nature of the of absqlute ethanol and 2.3 grams (0.’1 mole) 110 igs T
. invention still more clearly, the following of sodium. After the sodium had dissolved, 110 : =% Preparation
illustrative examples will be given. Tt is under- 15.1 grams (0.1 mole) of 2-mercaptobenz- : ,
stood, however, that the invention is not to oxazole was added and the mixture stirred The 5.6 -
be limited to the specific conditions or details until a complete solution was obtained. ‘The  thiobenzothiz
50 set forth in these examples, except insofar stirred reaction mixture was cooled and 10.75 115 50 manner as ¢
as such limitations are specified in the ap- B8rams (0.1 mole) of chloromethylthiocyanate ek ds
: pended claims. was added dropwise. After the addition was - ! :
EXAMPLE 1 complete, the reaction mixture was stirred at :
_ Preparation of 2-Thiocyanomethylthiobenzo- 00m temperature overnight, then poured into .,
55 thiazole 1.5 liters of | water and cxtracted with four -
The sodium 2-mercaptobenzothiazole used 130-ml. portions of ethyl acetate, The cthyl 120
in this cxample was prcpared by reacting Aacctate extracts were combined and washed -
258.5 grams (1.54 moles) of a commercial Successively with one 500-ml. portion of water,
grade 2-mercaptobenzothiazole with 102.8 one 500-ml. portion of ‘}’"’ percent sodium :
60 grams (1.51 moles) of sodium ethoxide in hydroxide and one 500-ml, portion of water. 25;
. about 400 milliliters of absolute denatured The ethyl acetate extract was dried over ntag- 1
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C o tip this ia distilled under. ré- [chlofo, < 2 - t othiazo - ¥
. SUGT.' as IE&J.( ress&lj:%(y ivﬂih@o‘cyan methylthio- [xgcl;u btol enzimy:zﬁcﬂe?bfg%aie S OUS ea?-r,t h, _;
-hydr at e@enzbrlaofechs a Giedr Gadid)bp! Sy L3¢ €/ U6 Taginfges UM Cakj mﬁhyu o- .
- . 0.2 mm,, np** 1.6427. The infrared spectrum benzothiazole had a- m.p. of 108—10° C. .
+ 70 _} .5 contained a strong band at 4.62 microns, which Anal. Caled. for . CH,CI,N,S;: S, 3131, 55 5
o Tk - is indicative of an organic thiocyanate. Anal. Found: S, 31.19. 5
Caled. for C,H,N.OS.: S, 28.82. Found: : _ 3
W & S, 29.30. . EXAMPLE 6 : st 5
S EXAMPLE 3 - Preparation of 4,6 - Dichloro - 2 - thio-
“75 | 10 Preparation of 2-Thiocyanomethylthiobenz- cyanomethylthiobenzothiazole ' x|
- : ' imidazole The 4,6 - dichloro - 2 - thiocyanomethyl- 60 - £
: A 500-ml. four-neck, round-bottom flask thiobenzothiazole was prepared in the same
1 o © cquipped with stirrer, addition funnel, con- manner as example 3, substituting 4,6 - di- :
a : denser, and thermometer was charged with chloro - 2 - mercaptobenzothiazole for 2-
~- 80.- .} 15 300 milliliters of absolute ethanol and 4.6 mercaptobenzimidazole. The recrystallized
-2 - . grams (0.2 mole) of metallic sodium. After 4,6 - dichloro - 2 - thiocyanomethylthio- 65
he ~ the sodium had dissolved, 30.0 grams (0.2 benzothiazole had a m.p. of 113—4° C. Anal.
e mole) of 2-mercaptobenzimidazole was added Caled. for C,H,CI,N.S,;: S, 31.31. Found:
N . and allowed to dissolve and then 21.5 grams 31.30.
sn 95 20 (0.2 mole) of chloromethylthiocyanate was Other S-thiocyanomethyl compounds of 2-
i added dropwise over a period of five minutes mercaptobenzothiazoles, 2 - mercaptobenzox- 70
he . as the stirred solution was cooled. A tan preci- azoles, and 2-mercaptobenzimidazoles may be
ne . pitate formed almost immediately and the re- prepared similarly as will be apparent to those -
se | acuon mixture was stirred at room tempera- ~ skilled in the art. For example, alkyl, nitro,
e 90 25 ture overnight, then poured into two liters of amino, or hydroxy substituted S-thiocyano- :
ge - : water and the solid removed by filtration. methyl compounds may be prepared by the 75
ied | The dried crude 2-thiocyanomethylthiobenz- procedure of example 1 by merely substitut-
ter imidazole, 35.1 grams (79.4 percent yield) ing the appropriate substituted 2-mercapto-
2 . - _was recrystallized from toluene to give a pure benzothiazole, substituted 2-mercaptobenzox-
as 95 30 sample of 2-thiocyanomethylthiobenzimid- azole, or substituted 2-mercaptobenzimidazole
lis- azole, m.p. 144—5.5°C. Anal. Calcd. for for the 2-mercaptobenzothiazole of example go
wed - CH,N;S,: S, 28.97. Found: S, 28.94. i . : :
ec- ) . . EXAMPLE 7 -
ns, . . - EXAMPLE 4 ) *  The effect of several organic thiocyanates
e, 100 Preparation of 5 - Chloro - 2 - thiocyano- on three fungi, Aspergillus niger, Penicillium
)3, 5 methylthiobenzothiazole - roqueforti, and Chaetomium globosum, was 85 .
: The 5 - chloro - 2 - thiocyanomethylthio- ~determined in this example. The pulp-sub- -
_benzothiazole was prepared in the same man- strate method described in ‘U.S. Patent . -
ner as example 3, by substituting 5-chloro-2- 3,193,448, was utilized for these tests, P
z- mercaptobenzothiazole for 2-mercaptobenz- The customary periods of observation were
105 40 imidazole, The recrystallized 5 - chloro - 2- after 7 and 14 days. Growth was recorded - 90
ask .th1ocyanomcthylthxobenzothxazole had a m.p. after each period on the basis of the follow-
nd - of 91—2.5° C Anal. Calcd. for C,H,CIN,S,;: ing key: '
‘ers Cl, 13.00; S, 35.26. Found: Cl, 13.21; S,
Je) 35.40. 4=excellent
ed, 110 | 45 ) EXAMPLE 5 “3=good _ B
nze _ Preparation of 5,6 - Dichloro - 2 - thiocyano- 2=poor . .95
red . metlgylthlobenzothlagole 1=very poor, scant, questionable
The The 5,6 - dichloro - 2 - thiocyanomethyl- O=no growth.
175 N thiobenzothiazole was prepared in the same . : D
ate 115 | 30 manner as example 3, substituting 5,6 - di- . The results are summarized in table 1. Lo
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2-’1‘hi6cyanomethylthio—

! benzotlg)az

Dipotassium phosphate
Potassium chloride
Magnesium sulfate
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CEOREIRARHS as cl ai neslorisn welearendilyl | obtained from

mycophil or malt agar tube slants which
were added carefully to the upper side

‘;}I‘He Bosts off:

-ture,

[

he

of the prepared test specimens of lap

~ pulp.

P
. : Polyoxyethylenc derivative

of sorbitan monooleate 0.5 gram
Demineralized water 1000 ml

After the test specimens were uniformly
. wetted, the entire séries of specimens
" “was dried i in an oven at 105° C, for one

hour. The petri dish covers were left

partially open to facilitate drying.

| cooococorn |

| coocoooccow

| cococococon

B U

A tight-fitting wide rubber band was
then placed over each petri dish with
its moculated lap pulp specimen to
minimize the loss of moisture from the
specimen during incubation. The tem--
perature of incubation was 28 to 30° C.

The results are summarized in table 2 wherein

the numerical values O to 4 have the same -

meaning as in cxample 7.
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agents, such as the ethylene and/or propylene

* oxide condensates with long-chained alcohols,

mercaptans, amines or carboxylic acids.
Typical dispersing agents include the sodium
sulfonate of condensed naphthalene-formalde-
hyde and lignin sulfonates.

Liquid concentrates may also be used. These
are prepared by taking up the organic thio-
cyanate compound in an organic solvent to-
gether with one or more surface active agents.
For example, there may be mixed 25 parts
of one of the organic thiocyanate compounds,
5 parts of a surface-active solvent-soluble
alkylphenoxyethoxyethanol and 70 parts
of one or more solvents, such as dimethyl
sulfoxide or dimethylformamide, or mixtures
of these with xylene or other aromatic sol-
vents, : :

The compounds of this invention may be
used " in conjunction. with other fungicidal
agents and also in conjunction with miticides
or insecticides or other pesticides.

- When added to aqueous systems contain-
Ing organic material to inhibit the growth and
proliferation of fungi, a suitable quantity of
compounds according to the invention varies
for example from 0.5 to 1,000 parts per
million parts of moisture-free organic mat-

cerial. It will be understood, of course, that

larger quantities of the organic thiocyanate
may be used with no detrimental effect, but
such larger quantities increase the costs of

- opcration with limited material benefit,

When used in agriculture, the organic thio-
Cyanates of our invention ,are used as seed,
plant, and soil fungicides for protecting seeds,
scedlings emerging from seeds, and plants
against attack by fungi.
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9. 5, 6 - Dichloro - 2 - thiocyanomethyl-
thiobenzothiazole. " '

10. 4, 6 - Dichloro - 2 - thiocyanomethyl-
thiobenzothiazole.

11. A process for the preparation of-com-

pounds as claimed in claim 1 which comprises
reacting a metal salt of a compound of for-
mula:

(1)

(wherein X, R and n are as defined in claim
1) with chloromethylthiocyanate in an alcoholic
solution,

12. A process as claimed in claim 11
wherein the compound of formula II and the
chloromethylthiocyanate are reacted in sub-

stantially equimolar proportions.

13. A process as claimed in either of claims
11 and 12 wherkin the compounds of for-
mula II is used in the form of an alkali
metal salt,

14, A process as claimed in claim 13 in
w111ich the said alkali meral salt is the sodium
salt. :

15. A process as claimed in claim 11 sub-

stantially as-hcrein described.
" 16. A process as claimed in claim 11 sub-
stantially as heréin described int ‘any _of
Examples 1 to 6. .

i7. Compounds as claimed in claim 1,
when prepared by a process as claimed in any
of claims 11 to 16. -
- 18. A method of inhibiting the growth and
proliferation of fungi in aqueous medium
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