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5 EXAMPLE 8                      2. Two milliliters of a solution or dis-
This example is concerned with a lap pulp       persion in water containing
the organic  35 preservation test which simulates the condi-
thiocyanate of this invention dissolved tions prevailing during the storage
of moist      in water so as to provide the desired 5  groundwood lap pulp
stock in pulp and paper         concentration in the test specimen was
mills.                                            then added to the
specimens. Untreated The lap pulp preservation tests were con-     control
specimens were prepared  in  40 ducted upon a pulp substrate consisting of
duplicate by adding 2.0 ml. of sterile specimens of spruce lap pulp which
weigh          water instead of the aqueous solution 10  2.5[err]0.1 grams
each on an oven-dry basis          or dispersion of the compound being and
measured approximately 6 cm.X6 cm.            tested. Each test specimen
was placed into a steril- ized  glass petri dish  and  the  following  3.
The final addition to each test speci-  45 sequence of operations performed
in duplicate     men was that of the inoculum, which 15  for various
concentrations of organic thio-      contained 0.5 gram (0.5 ml.) of water.
cyanates of this invention.                       The pulp specimens thus
contained 50 percent water and 50 percent pulp. The 1. A suitable amount of
mineral salts was      inoculum was prepared in the following  50
introduced into each test specimen of       manner. With  the fungi
Aspergillus oven-dry lap pulp by uniformly distri-        niger, Chaeomium
globosum, and Pul- buting 2.0 ml. of the following solu-         luraria
pullulans, suitable spore suspen- tion over the test specimen:
sions  were  readily  obtained  from mycophil or malt agar tube slants
which  55 Ammonium nitrate          3.0  grams        were added carefully
to the upper side Dipotassium phosphate    1.0  gram           of the
prepared test specimens of lap Potassium  chloride       0.25 gram
pulp. 



Magnesium  sulfate        0.25 gram Polyoxyethylene derivative
4.  A tight-fitting wide rubber band was of sorbitan monooleate  0.5  gram
then placed over each petri dish with  60 Demineralized water    1000   mL
its inoculated lap pulp specimen to minimize the loss of moisture from the
specimen during incubation. The tem- After the test specimens were
uniformly     perature of incubation was 28 to 30[err] C. 30        wetted,
the entire series of specimens was dried in an oven at 105[err] C. for one
The results are summarized in table 2 wherein  65 hour. The petri dish
covers were left  the numerical values 0 to 4 have the same
- partially open to facilitate drying.  meaning as in example 7    6
1,129,575 TABLE 2 Inhibition of Aspergillus niger, Pullularia pullulans,
and Chactomium globosum by the compounds listed below in a lap pulp method
after 28 days incubation      5 Compounds Test Organism
Concentration            Tested Parts per million [err]      [err]
Aspergillus niger                10            4         4 25            4
4 50            3     0 750                      0 



100            0         0 200 0  0 200            0       0 400          0
0 Pullularia pullulans             10            4         4 25
3         0 50            0       0 75            0         0 100
0         0 200            0          0 400            0          0
Chaetomium globosum              10            4         4 25            4
1 50            0          0 75          0           0 100            0
0 200            0          0 400            0          0    1,129,575
7 used diluted with a carrier which may be    1. Compounds of the general
formula liquid or solid. Dusts may be prepared with a finely divided solid
such as tale, clay, pyro-          [err] 5  phyllite, diatomaceous earth,
hydrated silica, calcium silicate, or magnesium  carbonate. If 



desired, wetting and/or dispersing agents may be used. When the proportions
of these are increased, there results a wettable powder,  wherein X
represents -0-, -NH-, or 10  which may be taken up in water and applied
-S-; R represents a hydrogen or halogen from a spray.
atom, or an alkyl, nitro, amino or hydroxyl 70 Dusts may contain 1 percent
to 15 percent  group; and n is 1 or 2. of one or more compounds of this
invention,    2. 2 - Thiocyanomethylthiobenzothiazole. while wettable
powders may contain up to       3  2 - Thiocyanomethylthiobenzoxazole. 15
50 percent or more of one or more of these    4. 2 -
Thiocyariomethylthiobenzimidazole. compounds.
5. 6 - Nitro - 2 - thiocyanomethylthio-  75 A typical formulation of a
wettable pow-  benzothiazole. der comprises 20 percent to 50 percent of the
6. Compounds as claimed in claim 1 where- organic thiocyanate compound, 45
percent to  in R represents a chlorine atom, X represents 20  75 percent of
one or more finely divided  -S- and n is 1. solids, 1 percent to 5 percent
of a wetting    7. 5 - Chloro - 2 - thiocyanomethylthio-  80 agent, and 1
percent to 5 percent of a dis-  benzothiazole. persing agent. Typical
wetting agents include    8. Compounds as claimed  in  claim  1 sodium
dodecyl sulfate, sodium nonylbenzene  wherein R represents a chlorine atom,
X repre- 25  sulfonate, sodium dioctyl sulfosuccinate, octyl-  sents -S-
and n is 2. phenoxypolyethoxyethanol, or other nonionic    9. 5, 6 -
Dichloro - 2 - thiocyanomethyl-  85 agents, such as the ethylene and/or
propylene  thiobenzothiazole. oxide condensates with long-chained alcohols,
10. 4, 6 - Dichloro - 2 - thiocyanomethyl- mercaptans, amines  or
carboxylic  acids.  thiobenzothiazole. 30  Typical dispersing agents
include the sodium   11. A process for the preparation of com- sulfonate of
condensed naphthalene-formalde-  pounds as claimed in claim 1 which
comprises  90 hyde and lignin sulfonates.                  reacting a metal
salt of a compound of for- Liquid concentrates may also be used. These
mula: 



are prepared by taking up the organic thio- 35  cyanate compound in an
organic solvent to-               [err] 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
(II) 40  alkylphenoxyethoxyethanol  and   70  parts of one or more
solvents, such as dimethyl  (wherein X, R and n are as defined in claim
sulfoxide or dimethylformamide, or mixtures  1) with
chloromethylthiocyanate in an alcoholic  95 of these with xylene or other
aromatic sol-  solution. vents.                                       12. A
process as claimed in claim  11 The compounds of this invention may be
wherein the compound of formula II and the used in conjunction  with other
fungicidal  chloromethylthiocyanate are reacted in sub- agents and also in
conjunction with miticides  stantially equimolar proportions.         100
or insecticides or other pesticides.           13. A process as claimed in
either of claims When added to aqueous systems contain-  11 and 12 wherein
the compounds of for- 50  ing organic material to inhibit the growth and
mula II is used in the form  of an alkali proliferation of fungi, a
suitable quantity of  metal salt. compounds according to the invention
varies    14. A process as claimed in claim  13 in  105 for example from
0.5 to 1,000 parts per  which the said alkali metal salt is the sodium
million parts of moisture-free organic mat-  salt. erial. It will be
understood, of course, that    15. A process as claimed in claim  1.1 sub-
larger quantities of the organic thiocyanate  stantially as herein
described. may be used with no detrimental effect, but    16. A process as
claimed in claim 11 sub- 110 such larger quantities increase the costs of
stantially  as herein  described  in any  of operation with limited
material benefit.   Examples 1 to 6. 60    When used in agriculture, the
organic thio-    17. Compounds as claimed in claim  1, 



cyanates of our invention are used as seed,  when prepared by a process as
claimed in any plant, and soil fungicides for protecting seeds,  of claims
11 to 16.                     115 seedlings emerging from  seeds, and
plants    18. A method of inhibiting the growth and against attack by
fungi.                    proliferation of fungi in aqueous medium
1,129,575 The compounds of this invention may be    WHAT WE CLAIM  IS:-
used diluted with a carrier which may be    1. Compounds of the general
formula liquid or solid. Dusts may be prepared with a finely divided solid
such as talc, clay, pyro-      [err] 5  phyllite, diatomaccous earth,
hydrated silica, calcium silicate, or magnesium carbonate. If desired,
wetting and/or dispersing agents may be used. When the proportions of these
are increased, there results a wettable powder,  wherein X  represents -0-,
-NH-, or 10 which may be taken up in water and applied  -S-; R. represents
a hydrogen or halogen from a spray.                              atom, or
an alkyl, nitro, amino or hydroxyl 70 Dusts may contain 1 percent to 15
percent  group; and n is 1 or 2. of one or more compounds of this
invention,    2. 2 - Thiocyanomethylthiobenzothiazole. while wettable
powders may contain up to    3. 2 - Thiocyanomethylthiobenzoxazole. 15  50
percent or more of one or more of these    4. 2 -
Thiocyanomethylthiobenzimidazole. compounds.
5. 6 - Nitro - 2 - thiocyanomethylthio-  75 A typical formulation of a
wettable pow-  benzothiazole. der comprises 20 percent to 50 percent of the
6. Compounds as claimed in claim 1 where- organic thiocyanate compound, 45
percent to  in R represents a chlorine atom, X represents 



20  75 percent of one or more finely divided   -S-  and n is 1. solids, 1
percent to 5 percent of a wetting    7. 5 - Chloro - 2 -
thiocyanomethylthio-  80 agent, and 1 percent to 5 percent of a dis-
benzothiazole. persing agent. Typical wetting agents include    8.
Compounds as claimed  in  claim  1 sodium dodecyl sulfate, sodium
nonylbenzene  wherein R represents a chlorine atom, X repre- 25  sulfonate,
sodium dioctyl sulfosuccinate, octyl-  sents -S- and n is 2.
phenoxypolyethoxyethanol, or other nonionic    9. 5, 6 - Dichloro - 2 -
thiocyanomethyl-  85 agents, such as the ethylene and/or propylene
thiobenzothiazole. oxide condensates with long-chained alcohols,    10. 4,
6 - Dichloro - 2 - thiocyanomethyl- mercaptans, amines  or  carboxylic
acids.  thiobenzothiazole. 30 Typical dispersing agents include the sodium
11. A process for the preparation of com- sulfonate of condensed
naphthalene-formalde-  pounds as claimed in claim 1 which comprises  90
hyde and lignin sulfonates.                reacting a metal salt of a
compound of for- Liquid concentrates may also be used. These  mula.: are
prepared by taking up the organic thio- 35  cyanate compound in an organic
solvent to-                     [err] 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
(II) 40  alkylphenoxyethoxyethanol  and  70   parts of one or more
solvents, such as dimethyl  (wherein X, R and n are as defined in claim
sulfoxide or dimethylformamide, or mixtures  1) with
chloromethylthiocyanate in an alcoholic  95 of these with xylene or other
aromatic sol-  solution. *    vents.
12. A  process as claimed in claim  11 45    The compounds of this
invention may be  wherein the compound of formula II and the used in
conjunction with other fungicidal  chloromethylthiocyanate are reacted in
sub- 



agents and also in conjunction with miticides  stantially equimolar
proportions.        100 or insecticides or other pesticides.          13. A
process as clawed in either of claims When added to aqueous systems
contain-  11 and 12 wherein the compounds of for- 50  ing organic material
to inhibit the growth and  mula II is used in the form  of an alkali
proliferation of fungi, a suitable quantity of  metal salt. compounds
according to the invention varies    14. A process as claimed in claim  13
in  105 for example from  0.5 to 1,000 parts per  which the said alkali
metal salt is the sodium million parts of moisture-free organic mat-  salt.
55  erial. It will be understood, of course, that    15. A process as
claimed in claim 11 sub- larger quantities of the organic thiocyanate
stantiallv as herein described. may be used with no detrimental effect, but
16. A process as claimed in claim 11 sub- 110 such larger quantities
increase the costs of  stantiaily as herein  described  in any of operation
with limited material benefit.   Examples 1 to 6. 60    When used in
agriculture, the organic thio-    17. Compounds as claimed in claim  1,
cyanates of our invention are used as seed, when prepared by a  process as
claimed in any plant, and soil fungicides for protecting seeds,  of claims
11 to 16.                 115 seedlings emerging from  seeds, and plants
18. A method of inhibiting the growth and against attack by fungi.
proliferation of fungi in aqueous medium    8
1,129,575 which comprises adding to the said medium       24. A composition
as claimed in claim 23 a compound as claimed in any of claims 1  which
contains from 20 to 50%  by weight of to 10 and 17 in an amount sufficient
to in-  the active ingredient. hibit the growth and proliferation of the
said    25. A composition as claimed in claim 21 5   fungi.
in which the carrier comprises an organic 



19. A method as claimed in claim  18 in  liquid. which the aqueous medium
is wood pulp.          26. A composition as claimed in claim 25 20. A
method as claimed in claim 18 sub-  which also contain one or more surface
active stantially as herein described.               agents. 10    21. A
fungicidal composition which com-    27. A composition as claimed in claim
21 prises at least one compound as claimed in  substantially as herein
described. claim  1 as active ingredient together with a liquid or solid
carrier. 22. A composition as claimed in claim 21                For the
Applicants, 15  in which the carrier comprises a finely divided       FRANK
B. DEHN & CO., solid.
Chartered Patent Agents, 23. A composition as claimed in claim 22
Imperial House, in which the carrier comprises a wettable         15-19,
Kingsway, London; W.C.2. powder. Printed for Her Majesty's Stationery
Office by the Courier Press, Leamington Spa, 1968. Published by the Patent
Office, 25 Southampton Buildings, London, W.C.2, from which copies may be
obtained.    


