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1 Claim. (Cl. 252-106) 

This application is a division of application No. 94,437 
?led March 9, 1961, now~Patent No. 3,134,711 issued on 
May 26, 1964. 

This invention relates to improved anti-bacterial agents. 
More particularly, it relates to anti-bacterial agents which 
comprise in combination a halogenated salicylanilide and 
a halogenated tri?uoromethyldiphenyl urea compound. 
The application of halogenated salicylanilide and tri 

?uoromethyldiphenyl urea compounds as anti-bacterial 
agents individually has been disclosed in the art. The 
brorninated salicylanilides have been employed as anti 
bacterial agents in detergent compositions such as 
deodorant toilet bars, and laundering detergent products. 

Anti-bacterial agents which have heretofore been em 
ployed in detergent compositions including the said 
halogenated salicylanilides display certain inherent de? 
ciencies which detract from their efficacy in such applica 
tions. 

Gram-negative organisms are common contaminates 
of the skin and other surfaces upon which anti-bacterial 
detergent usage has been found desirable and it is there 
fore essential to reduce the population of these organisms 
as well as gram-positive organisms to obtain the maximum 
bene?cial effect. In general, anti-bacterial agents which 

' have been found satisfactory for use in detergent milieu 
otherwise, display only ‘slight activity against gram-nega 
tive organisms. Both the halogenated salicylanilide and 
halogenated tri?uoromethyldiphenyl urea compounds are 
subject to this deficiency, neither compound displaying 
signi?cant activity against gram-negative organisms at 
feasible use concentrations. 
A disadvantageous characteristic of the widely used 

bisphenolic compounds is photo-sensitivity. When his 
(3,5,6-trichloro-2-hydroxyphenyl) methane and bis(3,4 
dichloro-2-hydroxyphenyl) sul?de for example, are in 
corporated in a toilet detergent bar in concentrations as 
low as 0.5%, exposure to ordinary daylight results in an 
unsightly discoloration of the bar. To attain a minimum 
acceptable level of deodorant effectiveness using‘ the his 
phenols in such a bar, at least 2% by weight has been 
recommended. The degree of discoloration of detergent 
bars containing this level of bisphenolic compounds is 
sufficiently great that gold or yellow coloring material 
must be incorporated in the formulation for masking 
purposes. 

Other anti-bacterial agents, though effective in aqueous 
solutions are incompatible with detergent actives or at 
pH values generally characteristic of detergent systems. 
Thus, the anti-bacterial activity of phenols for example, 
is almost completely lost in soap milieu. Quaternary 
ammonium compounds are similarly incompatible with 
soap and anionic synthetic detergents. I 

It is an object of this invention to provide a composi 
tion having a high level of anti-bacterial activity. 

It is a further object of this invention to provide an 
anti-bacterial composition which is effective against both 
gram-positive and gram-negative bacteria. 

It is a still further object of this invention to provide 
an anti-bacterial composition which is adapted to use in 
detergent milieu. ' 

Other objects and improvements will become apparent 
from the following description. 
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In general, this invention comprises a synergistic com 
bination of a halogenated salicylanilide and a halogenated 
trifluoromethyldiphenyl urea compound. “Synergistic 
combination” as used herein refers to a mixture of two or 
more discrete agencies which display a degree of anti 
bacterial activity which is greater than the sum of anti 
bacterial activity of the agents taken independently. The 
ratio of the compounds of this invention can vary from 
1:20 to 20: 1. 
The halogenated salicylanilides which ?nd utility in 

this invention conform to the general structural formula: 

X1 OH O Y 
% 

X2 X1 Y 

wherein each X1 represents hydrogen or halogen, X2 rep 
resents a halogen, and Y represents hydrogen, halogen or 
tri?uoromethyl. - 

The preferred halogenated salicylanilides which are 
encompassed by the above general formula include 
3,5,4'-tribromosalicylanilide, 5-bromosalicyl-3,5-di(tri?u 
oromethyl)anilide, 5 - chlorosalicyl - 3,5-di(trifluorometh 
y1)anilide, 3,S-dichlorosalicyl-3,4-dichloroanilide and 5 
chlorosalicyl - 3 -tri?uoromethyl-4-chloroanilide. Other 
halogenated salicylanilides which come within the above 
general formula and display synergistic activity in con 
junction with the urea derivatives of this invention are 
disclosed by Bindler and Model in U.S. Patent 2,703,332, 
granted March 1, 1955. This patent further discloses a 
method for their preparation. 
The tri?uoromethyldiphenyl urea compounds which can 

be used in this invention are represented by the general 
structural formula: 

CF; El) 2 
X4 >NHC NHQX: 

Y 

wherein Z represents hydrogen, halogen or trifluoromethyl, 
X1 represents halogen or ethoxy, X2 represents hydrogen 
or halogen and Y represents hydrogen or trifiuoromethyl. 
The preferred compounds of this group include 3-tri?uo 
romethyl - 4,4’ - dichlorocarbanilide, 3 - trifluoromethyl 

3',4,4' - trichlorocarbanilide, 3,3’ - bis(tri?uoromethyl)-4 
ethoxy-4.’~chlorocarbanilide, and 3,5-bis(tri?uoromethyl) 
4-chlorocarbanilide. These and other operable halo 
genated trifluoromethyldiphenyl urea compounds are 
more fully described in U.S. Letters Patent 2,745,874, 
granted May 15, 1956. 
The anti-bacterial efficacy of the synergistic combina 

tionsof this invention was established by determining 
their bactericidal activity in accordance with the methods 
developed by Cade and Halverson. (Oade, A. R., and 
Halverson, H. 0., Soap, vol. 10, #9, page 25.) Anti 
bacterial activity is expressed herein in terms of the per 
cent re-duction in number of viable microorganisms fol 
lowing exposure of a suspension of either Staphylococcus 
aure'us as the representative gram-positive organism or 

‘Escherichia coli as the representative gram-negative or 
ganism to a given concentration of the various anti-‘bac 
terial combinations for 10 minutes at 37° C. The rela 
tive effectiveness of the combinations is re?ected in re 
duction of numbers of viable organisms. 
The following examples are merely illustrative of the 

present invention and the invention is not limited to them. 
Examples I to V1 immediately following are indicative 
of the synergistic anti-bacterial activity obtained by con 
jointluse of agents of the two classes vdisclosed herein, 
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the speci?c agents being fairly representative of the classes 
in question. 

Concentration/micrograms Percent 
Reduction 

Example Total 
3-tri?uoro- 3,5,4’-tri~ 
methyl-4,4’- bromo sali- E. coli S. 
dichlorocar- cylanilidc aurws 
banilide 

10 0 10 25 0 
9 1 10 33 26 
7 3 10 37 30 
5 5 10 40 40 
3 7 10 42 50 
2 8 10 46 46 
1 9 10 42 3O 
0 10 10 4 0 

The activity of the mixtures of the above examples was 
determined in accordance with the method referred to 
above, i.e., su?icient anti-bacterial agent was added to a 
tube of FDA nutrient broth (US. Dept, of Agriculture 
Circular 198,-December 1931, page 4) to attain the de 
sired concentration. The suspending ?uid and anti-bac 
terial agent were heated to 37° C. and inoculated with 
approximately ?ve million cells of the test organisms. 
These mixtures were then incubated for 10 minutes and 
an aliquot was removed, diluted in 0.1% ‘peptone ‘water 
diluent, and placed on B.=B.‘L. trypticase soy agar (sup 
plied by Baltimore Biological Laboratories, Baltimore, 
Maryland). After solidi?cation of the agar, the petri 
dishes were incubated for 24 hours and the number of 
colonies arising in that time was determined. The num 
ber of cells surviving exposure to the anti-bacterial was 
compared to the number contained in the original inoc 
ulum and the ?gure thus derived was adjusted in consider 
ation of appropriate controls to give the percentage re— 
duction value here employed. It can be seen that neither 
anti-bacterial agent by itself displays the degree of anti 
bacterial activity attained with the combinations. 
The ef?cacy of the mixture of this invention in soap 

and non-soap synthetic detergent milieu may be observed 
from the following examples. 

Various concentrations of 3,5,4’-tribromosalicylanilide 
and 3-tri?uoromethyl-4,4’-dichloro-carbanilide were added 
to an aqueous solution containing 250 micrograms/ml. 
of a neutral white, high grade soap consisting of a mix 
ture of 80% sodium soap and 20% potassium soap de 
rived from a blend of 70% tallow and 30% coconut 
fatty acids. Total anti-bacterial agent concentration was 
maintained at 5 micrograms/ml. or 2% by weight of the 
-soap. The compositions thus prepared were tested for 
bactericidal activity using the method described supra. 
The following table presents the results of these tests, 
each value being an average obtained in several runs. 

Concentration] 
microgram per ml. 

Total Percent 
3-tritluoro- 3,5,4’-tri- Reduction 
methyl 4,4’- bromosali 
dichlorocar- cylanilide 
banilide 

5 0 5 60 
4 1 5 62 

2. 5 2. 5 6 55 
1 4 5 66 
0 5 5 10 

The percent reduction in numbers of organisms attribut 
: able to the respective anti-bacterial agents in soap solu 
tion is comparable to the values obtained when the same 

' agents are tested in aqueous milieu. 
Similar results are obtained when the other tri?uoro 

methyldiphenyl urea compounds described as operable 
herein are employed in the soap matrix in place of 3 
trilluoromethyl-4,4’-dichlorocarbanilide. ‘Substitution of 
3,4,4'-tribromosalicylanilide with the other- halogenated 
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4 
salicylanilides of this invention, such as S-bromosalicyl 
3,5-bis(tri?uoromethyl)anilide, 5-chlorosalicyl-3,5-di(tri— 
?uoromethyl) ani-lide, 3,5-dichlorosalicyl-3,4-dichloroani 
lide and 5~chlorosalicyl-3-tri?uoromethyl-4-chlorocarban 
ilide, results in comparable reductions in numbers of 
viable organisms. Further, variation of the soap matrix 
does not have any signi?cant in?uence on the relative 
increase in activity attributable to the anti-bacterial agent. 

Regular use of a soap bar containing 1% of a 1:1 
mixture of halogenated salicylanilide and halogenated 
tri?uoromethyldiphenyl urea of this invention results in 
substantial reduction in the bacterial population of the 
skin and thus markedly reduces body odor attributable 

- to bacterial degradation of perspiration. 
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The mixtures of this invention have been found to 
signi?cantly increase the anti-bacterial activity of non 
soap synthetic detergent compositions including both 
anionic and nonionic and solid or liquid'types. Although 
some of the detergents in the anionic group, for example, 
alkyl benzene sulfonate, have substantial anti-bacterial 
effect against gram-positive microorganisms, few have 
signi?cant effect against gram-negative organisms. The 
incorporation of a small amount of halogenated salicyl 
anilide-halogenated trifiuoromethyldiphenyl urea mixtures 
of this invention in synthetic detergent compositions will 
effect an increase in anti-bacterial activity against ‘gram 
positive organisms and will impart signi?cant levels of 
anti-bacterial activity against gram-negative organisms. 
The anionic synthetic detergent which can be employed 

with this invention is generally de?ned as a water-solu 
ble salt of an organic sulfuric reaction product having 
in its molecular structure an alkyl group containing from 
about 8 to about 22 carbon atoms and a radical selected 
from the group consisting of sulfonic acid and sulfuric 
acid ester radicals. Important examples of the synthetics 
of this group which may be bene?ted through the incor 
poration therein of the mixtures of this invention, are the 
sodium or potassium alkyl sulfates, especially those de 
rived by sulfation of higher alcohols produced by reduc 
tion of glycerides of tallow or coconut oil; sodium or 
potassium alkyl benzene sulfonates, especially those of 
the types described in U.S. Letters Patent 2,220,099, 
granted November 5, 1940, and 2,477,383, granted July 
26, 1949, in which the alkyl group contains from about 
9 to about 15 carbon atoms; sodium alkyl glyceryl ether 
sulfonates, especially those ethers in which the alkyl group 
is derived from the higher alcohols obtained from tallow 
and cononut oil; sodium coconut oil fatty acid mono 
glyceride sulfates and sulfonates, sodium salts of sulfuric 
acid esters of the reaction product of one mole of a higher 
fatty alcohol (e.g., tallow or cononut oil alcohols) and 
about three moles of ethylene oxide, and others known 
in the art, a number being speci?cally set forth in Byerly, 
U.S. Letters Patent 2,486,921, granted November 1, 1949, 
and Strain, U.S. Letters Patent 2,486,922, granted No 
vember 1, 1949. 
The nonionic synthetic detergents hereinbefore de 

scribed as bene?cially aifected by the antibacterial mix 
tures of this invention may be broadly de?ned as com 
pounds produced by the condensation ‘of alkylene oxide 
groups with an organic hydrophobic compound which 
may be aliphatic or alkyl aromatic in nature. ' 

For example, a well-known class of nonionics to which 
signi?cant levels of anti-bacterial activity will be imparted 
through the incorporation of minor amounts of halo 
genated salicylanilide-tri?uoromethylcarbanilide mixture 
is marketed under the trade name “Pluronic” by the 
Wyandotte Chemical Co. of Wyandotte, Michigan. These 
compounds are formed by condensing ethylene oxide with 
a hydrophobic base formed by the condensation of pro— 
pylene oxide with propylene glycol. 

Other nonionics which are suitable for use with the 
mixtures of this invention include the polyethylene oxide 
condensates of alkyl phenols, e.g., the condensation 
products of alkyl phenols having a straight or branched 
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chain alkyl group containing from about 6 to 12 carbon 
atoms, with from about 10 to about 25 moles of ethylene 
oxide per mole of alkyl phenol. The alkyl substituent 
in each compound can be conveniently derived from po 
lymerized propylene diisobutylene, octane, or nonane or 
from any other natural or arti?cial source which will 
provide alkyl chains with the requisite number of car 
bon atoms as speci?ed hereinfore. 

Other suitable nonionics may be derived by the con 
densation of ethylene oxide with the product resulting 
from the reaction of propylene oxide and ethylene di 
amine. 
A minor amount of a 1:1 mixture of 3,5,4’-tribromo 

salicylanilide and 3-tri=fluoromethyl-4,4’-dichlorocarbani 
lide, for example, renders a composition containing any 
of the above detergents or mixtures thereof, anti-bacte 
rially active against a broad range of microorganisms in 
cluding some which are gram-negative. 

Detergent compositions containing the anti-bacterial 
mixtures of ‘this invention ?nd utility in a variety of ap 
plications and physical forms as will be recognized by 
those skilled in the art. Such products may be used as 
toilet detergent bars, for example, the anti-bacterial mix 
ture being present in amounts varying from 0.1% to 10% 
by weight of the total composition. Preferably, the bar 
would contain the said anti-bacterial mixtures in amount 
varying from .5 % to 2% by weight of the total compo 
sition. 

Example X 

A milled toilet detergent bar was prepared in accord 
ance with methods known and used in the art and having 
the following composition. 

‘Percent 
Sodium alkyl glyceryl ether sulfonate (alkyl group 

derived from the middle-cut’“ of alcohols obtained 
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‘by catalytic reduction of coconut oil) _______ __ 8.0 ‘ 
Potassium ‘alkyl sulfate (alkyl group derived from 

the -middle-cut* of alcohols obtained by catalytic 
reduction of coconut oil) _________________ __ 20.0 

Magnesium soap of 80:20 tallow: coconut fatty 
acids ___________________________________ __ 16.7 

Sodium soap of 80:20 tallow: coconut fatty acids __ 32.4 
Inorganic salts (sodium and potassium chlorides and 

sulfates) ________________________________ __ 9.2 

3-tri?uoromethyl-4,4'-dichlorocarbanilide _' _____ _ _ 1.0 

3 ,5 ,4’-.tribromosalicylanilide __________________ _ .. 1.0 

Water and miscellaneous ____________________ __ 11.7 

*Mlddle-cut coconut alcohols having a chain length dis 
tribution substantially as follows: 2%—‘C1o, 66%—C12, 
23%—C1~L, and 9%—Cm. 
A marked reduction in body odor was noted by users 

of this bar in a panel comparison with a control bar com 
prised as above, but Without the anti-bacterial agent. 
This deodorant effectiveness is also possessed by toilet 
detergent bars formulated as above but containing 3-tri 
?uoromethyl-3',4,4'!trichlorocarbanilide, 3,3’-bis(trifluo 
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6 
romethyl) - 4-ethoxy-4’ - chlorocarbanilide or 3,5-bis('tri 
?uoromethyl)-4-chlorocarbanilide in place of 3-tri?uoro 
methyl-4,'4'-dichlorocarbanilide. Similarly, 3,5,4’-.tribro 
mosalicylanilide can be replaced by any of the other 
halogenated salicylanilides of this invention, such as 5 
bromosalicyl-3,5-di(tri?uoromethyl) anilide, S-chlorosal 
icy'l-3,5-di(trilfluorornethyl) anilide, 3,5-dichlorosa-licyl 
3,4-di-chloroanilide or 5~chlorosalicyl-3-tri?uoromethyl 
4-chloranilide without decreasing the deodorant e?icacy 
of the product. 

Example XI 
A granular built synthetic anionic laundry detergent 

composition having the following formulation was pre 
pared by conventional ‘means. 

‘ Parts 

Sodium alkyl benzene sulfonate (the alkyl radical 
averaging about 12 carbon atoms and being de 
rived from polypropylene) ________________ __ 17.5 

Sodium t-ripolyphosphate ____________________ __ 49.7 

Sodium sulfate _____________________________ __ 13.3 

Silicate solids ______________________________ __ 7.0 

3-tri?uoromet-hyl-3,4,4’-trichlorocarbanilide _____ __ .05 

3,5,4’-tribromosalicylanilide __________________ __ .05 

Fabrics ‘laundered in this product were imparted ‘with 
substantial levels of anti-bacterial activity as was dem 
onstrated by a marked reduction in surviving organisms 
when a suspension of viable test organisms were exposed 
to the laundered material. 

The invention has been described above in conjunction 
with various illustrative examples of anti-bacterial com 
positions, toilet and laundry detergents. It will be obvi 
ous to those skilled in the art, however, that the anti-bac 
terial mixtures can also be bene?cially employed in such 
products as tooth powder, toothpaste,_mouth-wash_, anti 
septic ointment, foot powders and the like. 
What is claimed is: 
An anti-bacterial detergent composition consisting es 

sentially of a surface active compound selected from the 
group consisting of anionic and nonionic organic deter 
gents, and from about 0.1% to about 10% of a syner 
gistic combination of 3,5,4'-tribromosalicylanilide and 3 
tri?uor-omethyl-4,4'-dichlorocarbanilide in a ratio from 
1:9 to 9: 1. 
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