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(71)' We, MERCK, SHAR'B & iSOHME B.V., ii body corporate organised· and'exist .. 

ing under the laws of The Netherlands;of Waardel"Weg 39;Haarlem, The Netherlands, do 
hereby declare the invention, for which we pray that a patent may be granted to us~ and the 
.met.hod ~y which it is to be performed, to be particularly described in and by the following 

5 Statement:....; . · . . . · . 5 
.· ·· 4-(4.'-Thi.w.llyl)bexµ3midazole (generic namethiabendazole) is widelyused as afung~:.. 
cide (U.S. patent specification 3,370,957) and as an anthelmintic (U.S. patent specificatiOn 
3,017,415); A disadvantage of this compound is its very low water-solubility, owing to 
which. 'P.e compound has to be used in the form of finely divided powders, . emulsions, · 

10 ~mul~ifia!:?le ·_concentrates etc. For· certain uses, especially for the prot~ction of citr~s f~it 10 
agaiiJ* att~cl.cby fungi, !tis desirable to use a fungicide in.the.f~rm of a soluti9n, a~the Jfse 
of d1Spers19ns . of a sohd substance has the effect of decreasing the gloss of. the· fruits. 
¥ore.oyer, '.a .soluti9n is preferred to a dispersion for use as an anthelmintiC in the drjnkiiig 
water of aniiµals, because there is danger of the· dispersion becoming unstable on dilutiOn 

15 wit_h ·w!lte·r .. whiCh would resµlt in undesirable differences in concentration. . . · . · · 15 
... Not O:nly thiab€'.ndazole base but also most of its salts formed with acids have a particu­

larly low water-solubility. Exceptio1's known up to now are the· hyeoph0sphite (U ;s. patent· 
speci.fication 3,535,331) and the complex formed with lactic acjd (U.S. patent specification 
3;65.8,8~Zl· As.appears from U.S. patent specification 3,658,827, the hydrochloride, citrate 

20 aQd ·salicy ate show a water-solubility of0.8, .0.4 and 0.05% (w/v) respectively.. • . ·. . 20 
The present invention provides a water-sc>luble complex of 2-( 4' -thiazolyl)benzimidazole 

with glyc_olic acid, This complex has a solubility in water of about 30% by weight The 
.coneeritrated solution is stable, that is to say, no crystallization will occur on st~rage duri11g 
lorig' peri,ods ,of time at ·room temperature. Further, on dilution of the concentrated solutipn 

25 with, wat~~ iil a11y de~ired ratio, stable solutions result. . . . ' : . . 25 
The present complex may be obtained by reacting thfaberidazole with at l~ast•a molar 

equivalent ofglycolic acid. The base dissolves readily in a molar excess of up to 10 moles of 
.g!ycolic;add per mole. of thiabendazole Heating is not necessary, but it increases the rate of 
d1ssoll.ltion. The temperature should however be lower than 70°C. . · 

30 . As compa~ed witJ:i hypophosphorous add and lactic acid; glycolic acid is conside.rabiy less 30 
expensive. Surprisingly, the· glycolic acid complex shows a water-solubility that is still l;ligller 
than that of tlte Ia:ctic acid comglex, and it has a very much better solubility than tb.iaben-
dazole complexes ~th other hydroxycarboxylic acids. . . . . · · .. · · 
.. For comparison,· t~e solubility of t~!abendazole in 50% by wei~ht solutions .<lf some. ac;id~ 

35 m water was determmed. The solub1hty value~ found are stated m the follow~ng t.able,_ .The 35 
table also shows .whether a precipitate was formed on dilution with water to form a 2 % 
(w/v) solution. . . · 
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'.Acid .. Solubility Remarks 
i . 'fo(w/v) '-1) 

5 .· glycolic acid 29 clear 5 

~hydroxy Valerianic acid 12.S precipitate ·. .....~ 

'--..;.•. 
2-hydroxy hexanoic acid · · 

,. 
11.8 precipitate 

. , 
10 10 

a, /3-dihydroxy propionic acid (technical) 3 clear 

glucoiiic acid (technical) 2.5 clear 

15 lactic acid 11.1 clear 15 

propionic acid 4 clear 

acetic acid s.s cleat 
20 20 

The thiabendazole glycolic acid complex shows the same biological properties as thiabe~-
dazole a~d may be used in all of the cases. in which thiabendazole is indicated. Conse-
quently, the invention also provides anthelmintic and/or fungicidal compositions containing 

. a complex of thi!:lbendazole with glycolic acid as the active substance, together with a 
25 . . . , . . 25 earner. 

In certain· cases it is desirable to combine the thiabendazole-glycolic acid complex with 
other active· substances such as fungicides and/or bactericides so as to obtain a co~position 
having a broader activity spectrum. A useful class of additional active substances to be used 
together with a thiabendazole-glycolic acid complex in the compositions of tile inventiOn 

30 ! 30 consists of pesticidal nitrogen bases, although any other suitable pesticida:I compound may 
be used. If such n!trogen bases a~e used ·as ~dditional active comeound.s it is hig~ly desii-able l-l 

to use the bases m a form that 1s soluble m water and compatible with the th1abendazole l 

glycolk acid complex. It ·was found that glycolic acid complexes of such pesticidal nitrogen 
bases excellently meet these reJuirements. ·· . 

35 The glycolic acid complexes o pesticidal nitrogen bases, which may be used together with 35 
the glycolic acid complex of thiabend~ole in the ·compositions of the invention may be 
derived. from various classes of pestieidal nitrogen bases. As examples ·of such nitrogen 
bases, .the following may be mentioned: 

1. Fungistatically ·active quinoline compounds such as 8-hydroxyquinoline and 5-acetyl 
40 8-hydroxyquinoJine. Both of these compounds are, in the form of the bases, practically 40 

insoluble· hi water, and the sulphate of 5-acetyl 8-hydroxyquinoline has a water:..solubility of 
not more than 1 % by weight. In contra:st herewith, the glycolic acid complexes of these 
compounds may be diluted with water in all proportiOns. · 

2. Imidazole derivat~ves, such as 1[2 - (2,4 - dichlorophenyl) - 2 - (2 - propenyloxy)ethyl] 
45 lH - imidazole (Imazalil). This fungicide shows a very low solubility in water.. Salts with 45 

inorganic acids. are strongly irritating, although they have a reasonably high water solubility. 
T1-e nitrate is hydrolysed in water. The glycolic acid complex of this substance may be mixed 
with water in all proportions and is completely compatible with thiabendazole..:glycolic acid 
complexes. · . -

. 50 3. Benzimidazole. derivatives, such as benzimidazoles (other than thiabendazole itself) con- 50 
taining at posit_i~n 2 a thfazolyl, thiadi~olyJ or isothiazolrl radical. The.se .comfiounds are 
known as fung1c1des (U.S. patent spectficat1on 3,370,957 and anthelmmt1cs ( · .S. patent 
specification 3,017,415). They have a very low water-solubility, and this is also true for the 
hydrochlorides, citrates and salicylates. Glycolic acid complexes, however, may be mixed 

55 with water in all proportions. The systemic fungicide methyl benzimidazolyl-2-carbamate 55 
~ 

belongs to this group of benzimidazole compounds. 

..f-4. Aliphatic amines having pesticidal activity. As examples of this class may be mentioned 
2-aminobutane and l,5-dicyclohexyl-3-(3-amino-2-hydroxypropylamino) pentane. The 

60 
2-aminobutane is a fungicide which is volatile and inflammable. The glycolic acid complex is 
miscible with water in all proportions and is completely compatible with thiabendazole- 60 
glycolic acid complexes. . 

l,5-Dicyclohexyl-3-(3-amino 2-hydroxypropylamino) pentane is an active bactericide 
which, in the form of the base, is a viscous liquid having an ammoniacal odor. The dihyd-
rochloride is a powder which has a strongly irritating effect on the mucous membranes. The 

65 base is sparingly solube in water. The glvcolic acid complex is completely miscible with 65 
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water and, contrary to the dihydrochloride,. compatible with the glycolic acid complex of 
thiabendazole. · · . · · - · 

The compositions of the present invention are excellently Suitable for seed dressing, 
including the treatment of seed potatoes so as to protect these against attack by fungi and 
bacteria. Further the compositions may be used successfully for the treatment of fruits after 
haniesting, especially citrus fruits and bananas, as well as for the treatment of sugar beets. 
after harv.esting. A combination: of thiabendazole and 8-hydroxyquinoline, both in the fonn 
of the glycolic acid complex, may be used successfully in the water of cut flowers thereby 
prolonging the vase-life of the flowers considerably. 

3 

5 

Although the organic nitrogen bases, which together with the glycolic acid complex of : 10 
thiabendazole, are incorporated in the present compositions may, in some cases, be con­
verted into water-soluble salts with strong inorganic acids, for example sulphates or hyd­
rochlorides, these salts cannot be used together With the glycolic acid complex of thiaben­
dazole, because there would be danger of precipitation of a sparingly soluble salt of ' 
thiabendazole; Moreover, the salts of these nitrogen bases formed with strong acid often 
show considerable phytotoxicity. . 

As stated above, the fungicidal compositions may be used for combating fungi on a 
variety of materials arid plants as well as for combating human or animal fungus infections, 

15 

as is discussed in more detail in U.S. patent specification 3,370,957. Also, compositions for 
use as anthelmintics may. be prepared. These compositions may be, for example, phar­
maceutical compositions for humans or animals, animal feed or animal feed concentrates. 
The preparation of such compositions is carried out in a manner known per se. 
_ . ·The foUowing examples illustrate the invention. · ~-· 

.·. . . . . EXAMPLE I . . ..... · 
. Thiabendazole (30 g.; te_chnical grade) is mixed with 70 g. of technical grade glycolic ~c.id 

containing 70% by weight of glycolic acid (inclusive of glycolide), by first preparing _a 
smooth paste with a part of the glycolic acid and mixing the paste with the rest of the 

·. gly~olic acid. A clear solution of low viscosity haVing a specific g:raVity of 1.33 is obtained. 
Conseqµen,tly, _the. concentration of the solution is 30% by weight or 40% (w/v). .· .. 

On storage at 5°C the concentrate remains clear for several :weeks. On storage at room 
temperature a smalJ amount of precipitate occurs after some weeks. The concentrate may 

. be dilute!i with water in any desiref ratio. . . . 
.... · -· .... ·· .. -. . EXAMPLE 2 . ". .. 

Thiabendazole (30 g.; technical grade) is mixed with 0.1 g. nonylphenolpoly- glycolether 
(8 moles of eEoxyethane per mole of nonylphenol). The mixture is blended with 73 g. of 
glycolic .acid (70%) and the volume is brought to 100 ml. with distilled water. · 
_ . This 30% (w/v) concentrate remains stable at room temperature as well as at. 0°C. _As it 
possesses a low viscosity, the solution can be atomized as such to protect potatoes against 
fungal attack. The solution may be diluted with watec in any desired ratio. · 

· EXAMPLE3 . 
To 700 g. of glycolic acid (70%) ar.e added witb stirring 2.5 g of arkopal N-100 (nonyl­

·ph,enol polyglycolether from 10 moles of ethylene oxide) and ~hen, with continuous stir­
ring, 1_50 g. ~f ~hi~bendazole and 150 ~·of 8-hydroxyquinoline. ~inanr. 2,.s g.ofpolyvinyl-. 
·pyrrohdone:ts added and the volume 1s brought to 1000 ml. with de1or11zed water (about 
22

T
7

hg.)l. 'd b . d . · . 'bl . h . •. II . d b d . h · . e 1qu1 .so () tame is m1sc1 e wit water m a proportions, an may e use as sue 
as a seed dressing, especially for the treatinent of seed potatoes for combating fungi. The 
.compositi<.>n is very effective againstRhizoctonia and is, as far as this activity is concerned, 
comparable with organic mercury compounds. . 

; A further important use is in the preservation of cut flowers for prolonging the vase,-life. 
"ARKOPAL" is a Registered Trade Mark. · _ .. . · . 

-:'. EXAMPLE 4 
The following·· composition is prepared in the way indicated in Example 3: 

· Thiabendazole. · 150 g ... 
5-acetyl 8-hyc:lroxyquinoline lSOg. 

Glycolic acid (70%) . 680g. 

Arkopal N-100 2.5 g. ·-

Polyvinylpfrrolidone 2.5 g. 

Water to 1000 ml. 

.20 
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This ~mposition is iniseible.with:waterin all proportions and has the sai:ne utilities as·ihe 
compos1t1ons prepared according to Example 3. · · .· ·. · · .• . 
. . - . EXAMPLES i...) 

10 

15 

20 

. The following composition is prepared 
in the way descn'bed in Example 3: . 

Thiabendazole 

· lmazalil-base 

Glycolic acid· 

iArkopal N~80 

lOOg. · 

25g. 

740g. 

2g. 

Keltrol solution (0.5% in water) . SO·g. 

n-,-butanol 

Water. 

lOOg. 

to lOOOml. 

5 

10 

15 

20 

This composition may be used as suc,:h as a seed dressing for cereal grains, in particular for 
barley. The main diseases of barley, e.g. helmintosporium~ are controlled by this composi-

25 tion in.ore effectively than with orgailo-mercurials. The· treatment does not show phytotoxic 25 
effects. · ·. · · · · · . · · . 

EXAMPLE6 
Nonylphenolpolyglycolether (1 g.) is added to 788 g. glycolic acid (70%), and 40 g. of 

thiabendazole is disso}'Ved in this mixture with stirring. The mixture is then cooled to about 
30 10°C and 200 g. of 2-aminobutane is added, thereby taking care that the temperature does 

not rise above 35°C. Finally; the volume is brought fo 1 liter with water.' · · 
The composition is miscible with water in all pi;oportions, has an agreeable odor and is as 

su~h useful for combatting fungi, for example for treating seed potatoes against phoma 
. diseases. · · · · · · · · · 

35 EXAMPLE 7 . . 
To ,500 g.·of glycolic acid (70%) is added 100 g. of 1,5-dicyclohexyl 3:.(3-amiilo 2 

hydroxyJ>ropylamino) pentane and the mixture.is stirred until a solution is obtained. Then 
250 g. of thiabendazole and 350 g. of glycolic acid (70%) are added, and th~ volume is 
brought to 1 liter with water (about 50 ml.). 

30 

35 

· 40 WHAT WE CLAIM IS:- 40 
L A water-soluble complex of2-(4''-thiazolyl) benzi1Tlidazole with glycolic acid. 
2. A method of preparing a complex as claimed in Claim· l, comprising reacting 2-

"(4'.:.thiazolyl) benzimidazole with at.least a molar equivalent of glycolic acid. . . 
3. A method as claimed in Claim 2, in which the molar ratio of 2-(4'-thiazolyl) ben-

45 zimidazole to gly<;olic acid is in the range 1:1 to 1:10. 45 
4. · An anthelmintic and/or fungicidal ·composition containing an effective amount of a 

water-:soluble complex ·as claimed in Claim 1 and a carrier. .· . 
5. A composition as claimed in Claim 4, also containing one or mote additional active 

50 co~pox_n~~~position according to Claim ·5, in wltich the additional ·active compound is a 50 
glycolic acid complex of a pesticidal nitrogen base. · · 

7. A composition according to Claim 6, in which the base is 8-hydroxyquinoline. 
8. A composition according to Claim . 6, in which the base is 5-

acetyl-8-hydroxyquinoline. · · 
- 55 9. A composition according to Claim 6, in which the base is5- 55 

': 
~\. 

.... 

m -lH-imidazole. ~ 
10. A composition: according to Claim 6, in which the base is 1,5-dicyclohexyl 

3-(3-amino-2-hydroxypropylamino )pentane. . • 
11. A composition ac~ording to Claim 6, in which the base is 2-aminobutane. 

60 12. A composition ~ccording to any one of Claim 4 to 11, in the form of an aqueous 60 
solution. · 

13. A composition according to any one of Claims 4 to 11, in the form of a pharmaceut-
ical composition for human or animal "'se. · · · 

14. A composition acc()rdirtg to any one of Claims 4 to 11, in the form of an animal feed 
65 or animal feed concentrate:; · 65 
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This ~mposition is miscible _with water in all proportioris arid has the same utilities as the 
compos1t1ons prepared accordmg to Example 3. · · 

EXAMPLES 

The following composition is prepared 
in the way described in Example 3: 

Thiabendazole lOOg. 

Imazalil-base 2Sg. 

Glycolic acid 740g. 

Arkopal N-080 2g. 

Keltrol solution (O.S% in water) 80g. 

n-butanol lOOg. 

Water to lOOOml. 

4 

5 
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This composition may be used as such as a seed dressing for cereal grains, in particular for 
barley. The main diseases of barley, e.g. helmintosporium, are controlled by this composi-

25 tion more effectively than with organo-mercurials. The treatment does not show phytotoxic 25 
effects. · 

EXAMPLE6 . 
Nonylphenolpolyglycolether (1 g.) is added to 788 g. glycolic acid (70%), and 40 g. of 

thiabendazole is dissolved in this mixture with stirring. The mixture is then cooled to about 
30 l0°C and 200 g. of 2-aminobutane is added, thereby taking care that the temperature does 30 

not rise above 35°C. Finally, the volume is brought to 1 liter with water. 
The composition is miscible with water in all proportions. has an agreeable odor and is as 

such useful for combatting fungi, for example for treating seed potatoes against phoma 
diseases. 

35 EXAMPLE 7 35 
To 500 g. of glycolic acid (70%) is added 100 g. of 1,5-dicyclohexyl 3-(3-amino 2 

hydroxypropylamino) pentane and the mixture is stirred until a solution is obtained. Then 
250 g. of thiabendazole and 350 g. of glycolic acid (70%) are added, and the volume is 
brought to 1 liter with water {about 50 ml.). 

· 40 WHAT WE CLAIM IS:- 40 
1. A water-soluble complex of 2-(4'-thiazolyl) benzimidazole with glycolic acid. 
2. A method of preparing a complex as claimed in Claim l, comprising reacting 2-

( 4' -thiazolyl) benzimidazole with at least a molar equivalent of glycolic acid. 
3. A method as claimed in Claim 2, in which the molar ratio of 2-( 4' -thiazolyl) ben-

45 zimidazole to glycolic acid is in the range 1: l to 1: l 0. 45 
4. An anthelmintic and/or fungicidal composition containing an effective amount of a 

water-soluble complex as claimed in Claim 1 and a carrier. 
5. A composition as claimed in Claim 4, also containing one or more additional active 

compounds. 
50 6. A composition according to Claim 5, in which the additional active compound is a 50 

glycolic acid complex of a pesticidal nitrogen base. 
7. A composition according to Claim 6. in which the base is 8-hydroxyquinoline. 
8. A composition according to Claim 6, in which the base is 5-

acetyl-8-hydroxyquinoline. 
55 9. A composition according to Claim 6, in which the base is5- 55 

m -IH-imidazole. 
10. A composition according to Claim 6, in which the base is l.5-dicyclohexyl 

3-(3-amino-:!-hydroxypropylamino )pentane. 
11. A composition ac~ording to Claim 6, in which the base is 2-aminobutane. 

60 12. A composition according to any one of Claim 4 to 11, in the form of an aqueous 60 
solution. 

13. A composition according to ·any one of Claims 4 to 11. in the form of a pharmaceut-
ical composition for human or animal ~se. · 

14. A composition according to any one of Claims 4 to 11. in the form of an animal feed 
65 or animal feed concentrate. 65 

( 
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15. Seed potatoes, harvested fruit, and harvested sugar beet treated with a composition 
according to any one of Claims 4 to 12 to protect against fungi or bacterial attack. · 

16. A composition according to Claim 4, substantially as hereinbefore described in any 
one of the Examples. 

DYOUNG&CO. 
Chartered Patent Agent 

9 & 10 Staple Inn 
London WCI V 7RD 
For the Applicants 
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