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ABSTRACT OF THE DESCLOSEURE 
The Specification is concerned with polyolethers or 

polyolpolyethers which may be prepared, among other 
methods, by reacting a long chain epoxide or long chain 
glycidyl ether with a polyhydroxy compound. 

This is a divisional application of Ser. No. 502,299 
filed Oct. 22, 1965, now U.S. Patent No. 3,427,248. 

This invention relates to a detergent. More particular 
ly, it is concerned with a detergent which is a polyolether, 
polyolpolyether or sulfur analog thereof. 

In the past, a straight chain or branched chain alco 
hol may be reacted with ethylene oxide to form ethoxy 
lates, Such as n-tetradecyl alcohol-7 moles ethylene 
Oxide, dodecyl alcohol-10 moles ethylene oxide and 
Sterox AJ (tridecyl alcohol-about 9.5 moles ethylene 
Oxide). These ethoxylates have detergent properties. 

It has been discovered that certain polyolethers and 
polyolpolyethers and thioether analogs are surface ac 
tive agents, e.g., detergent actives, dishwashing deter 
gents, lime-soap dispersants and suds-boosters for other 
detergent actives. The compounds of the invention also 
have anti-microbial activity and are nontoxic, mild to 
Wards skin and completely biodegradable. 
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2 
cordance with this method, the compounds of the inven 
tion are the reaction products of: 

(p. 
HC 

(II) 
with: 

HZ-(CH2)CH(OH) R' (III) 
wherein R, a, b and R' are as defined heretofore and Z 
is oxygen or sulfur. If the reaction product is a thio 
ether, it can be oxidized, for example with t-butyl hy 
droperoxide in methanol, to form the corresponding sul 
foxide. It is also possible to react either a long-chain 
diol or a monoalkyl ether of glycerol with one molar 
proportion of ethylene oxide. By this process however, 
a mixture of products is obtained containing large pro 
portions of unreacted starting diol or ether, with some 
mono-ethoxylated compound with which this invention 
is concerned, and with some poly-ethoxylated compounds 
Such as those represented by the formula 

RCH(OH)CHO(CHCHO).H 
wherein x is greater than 1. 

If a long-chain epoxyalkane is a reactant, it may be 
obtained by any Suitable method. For example, an al 
kene may be oxidized directly in the presence of a cata 
lyst or a chlorhydrin may be reacted with sodium hy 
droxide. Similarly, if a long-chain diol is a reactant, 
it may be obtained by any suitable method, such as the 
oxidation and hydration of olefins and the hydrolysis of 
chlorohydrins. 
The following short-chain polyhydroxy reactants 

among others are within the scope of the above struc 
ture I: 

SHORT-CHAIN POLYEIYDROXY REACTANT (STRUCTURE III) 
a R. Z. Name Structure 

E. O Ethylene glycol--------------- HOCH2CH2OH. 
1 CH2OE O Glycerol---------- -- HOCH2CH(OH)CH2OH. 

CE O 1,2-propanediol---- - HOCH2CHOHCH 
S 2-mercapto etharaol------ -- ESCH2CH2OH. 

1 CHOE S 3-Enercapto-1,2-propanod HSCH2CH(OH) CEOH 
CH3 S i-ImercaptO-2-propanol. - ESCH2CHOHCH 

2 O 1,3-propanodiol--------------- IO-CH-CH2-CH2OH. 
2 CHIO O 1,2,4-butanotriol--------------- HOCH2CH2O(OH) CEH2O. 
2 C3 O 1,3-butylene glycol----- - EOCH2CH2CH(OH) CE3 
2 S 3-mercapto-1-propanol. - HS CH2CH2CH3OH 
2 CH-OH S 4-mercapto-1,2-butanodi - ESCH2CH2OH(OH)CH2OH 
2 CE S 4-mercapto-2-butanol----- ... HSCH2CH2CH(OH)CH3 

These new nonionic detergents have the following 
generic structure: 

wherein R is an aliphatic hydrocarbon group having 5-12 
carbon atoms; each Z is Oxygen, Sulfur or sulfoxide: a is 
1 or 2; b is 0 or 1; m is 0 or 1; n is 0 or 1; in--in is 1; 
and R' is H, CH-OH or CH3. As used herein, this struc 
ture is intended to include isomeric compounds. 
Any known method may be employed to prepare the 

aforementioned polyolethers and polyolpolyethers and 
sulfur analogs thereof. However, the preferred method is 
to react a long chain epoxide or long chain glycidyl 
ether with a polyhydroxy compound, such as, ethylene 
glycol or glycerol, in the presence of an acid catalyst, 
e.g., SnCl4, or a basic catalyst, e.g., NaOCH3. The re 
action can also be carried out without a catalyst, but in 
such cases, longer reaction times are required. In ac 
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Preferred compounds in this invention among ethers 
include polyolethers, such as 2-hydroxydodecyl 2-hy 
droxyethyl ether having the structure: 

CHCH) groHo CEI CEO 
OE 

and 2-hydroxydodecyl glyceryl ether having the struc 
ture: 

CH3(CH2)6CHCHOCH2CHCH 
ÖH. ÖH 

OE 

and polyolpolyethers, such as ox-decyl-o'-hydroxyethyl 
glyceryl diether having the structure: 

CHCH-CHOCHGHCH.o CH2CH2O 
OE 

The compounds of the present invention may be used 
alone as detergents. However, the compounds of the 
invention may also be used in combination with other 
detergents. Examples of detergent compounds with which 
the compounds of the invention may be admixed to form 
Superior combinations are the well-known anionic types 
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represented by the water-soluble and water-dispersible 
organic surface-active agents having in the molecule a 
hydrophobic group of about 8 to about 22 carbon atoms 
and a hydrophilic sulfate, sulfonate or carboxylic group 
having a cation which does not insolubilize the compound. 
The following anionic detergents among others are Suit 
able for use with the compounds of the present invention; 

(1) Alkylbenzenesulfonates, such as the Sodium and 
potassium salts having a branched or straight chain alkyl 
portion of about 9 to about 15 carbon atoms. 

(2) Alkyl sulfates, such as the Sodium and triethanol 
ammonium salts of Cio-C20 alkyl Sulfuric acid, prepared 
by sulfating the alcohols derived from coconut oil or 
tallow, or prepared synthetically. 

(3) The alkali metal and ammonium salts of the Sul 
fated ethoxylates of a long-chain alcohol and 3 to 5 
molar proportions of ethylene oxide, for example the 
ammonium salt of an ethoxylate containing an average 
of 3.1 molar proportions of ethylene oxide and 1 mole of 
an alcohol mixture known commercially as Alfol 1412, 
composed of about 2% n-tetradecanol and about /3 in 
dodecanol. 

(4) The compounds known as “Medialana,' which 
are amido carboxylic acids formed by condensing fatty 
acids of C-C2 chain length with Sarcosine, 

CHNHCHCOOH 
Generally the alkali metal and basic nitrogen-radical salts 
are employed. 

(5) Alkanesulfonates, such as ammonium dodecane 
Sulfonate. 

(6) Alkoxyhydroxypropanesulfonates, such as the 
water-soluble salts of 3-dodeyloxy-2-hydroxy-1-propane 
sulfonate. 

(7) Soaps, the surface-active Substances formed usually 
by the reaction of caustic alkalies with natural glyceridic 
fats and oils, generally prepared in high purity, and hav 
ing the generic molecular formula RCOONa, wherein R 
is a straight-chain hydrocarbon group having from about 
8 to about 22 carbon atoms. 
The compounds of the invention are also Suds-boosters 

for nonionic detergents. The following nonionic detergents 
among others are suitable for use with the compounds 
of the present invention. 

(1) The Pluronics, formed by condensing propylene 
oxide with propylene glycol to a molecular weight of 
about 600–2500 to form a base followed by condensing 
ethylene oxide to this base to the extent of about 10% 
to about 90%, total molecule basis. U.S. Pat. Nos. 
2,674,619 and 2,677,700 describe operable nonionic com 
pounds. 

(2) Compounds formed by the simultaneous polym 
erization of propylene oxide and ethylene oxide, and 
containing randomly positioned oxypropylene and oxy 
ethylene groups. These and related compounds are de 
scribed in U.S. Pat. Nos. 2,979,528, 3,036,118, 3,022,335, 
3,036,130 and 3,048,548. 

(3) Alkyl phenols having 9-12 carbon atoms in the 
alkyl portion (straight or branched) ethoxylated with 
4-10 molar proportions of ethylene oxide. 

(4) Ethoxylates of fatty alcohols having 8-18 carbon 
atoms per molecule and 5 to 30 molar proportions of oxy 
ethylene groups. 
The compounds of this invention may interact syner 

gistically with all Suds-producing anionic and nonionic 
Surface-active substances to provide mixtures having im 
proved properties beyond those expected on the basis of 
the properties of the individual components of the mix 
ture. With nonsoaps, the synergism may be evident in 
Suds production or stability. With soaps, the synergism 
may be evident in the form of reduced lime-scum forma 
tion. 

Thus, in accordance with this invention, new com 
pounds have been formed. The compounds of the present 
invention have certain noteworthy features. For example, 
the Synergistic Suds-producing properties of the com 
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4. 
pounds with other detergents and Sudsing agents are 
surprising. The antimicrobial properties of the compounds 
are also surprising. Furthermore, the compounds of the 
invention are nonionic surfactants with foaming charac 
teristics superior to both well-known anionic and non 
ionic detergents. The ability to formulate a detergent 
based on the nonionic materials of the invention having 
high foaming or dishwashing characteristics With built 
in germicidal properties and which at the same time is 
biodegradable by sewage or natural water bacteria is 
certainly surprising and unexpected. 
The following examples are submitted to illustrate but 

not to limit this invention. Unless otherwise indicated, 
all parts and percentages in the specification and claims 
are based upon Weight. 

EXAMPLE I 

A compound, 2-hydroxy-C11-15 alkyl glyceryl ether, 
was prepared by adding 286 g. (1.3 moles) of 1,2-epoxy 
C is alkane (purity, 89%) dropwise over 30 minutes 
with stirring at 120°-137° C. to 2401 g. (26 moles) of 
glyceol containing 2.3 g. of stannic chloride. Heating was 
continued for one hour. The upper layer was removed 
and an additional 286 g. of epoxide was added to the 
lower, glycerol, layer at 133-138 and heating continued 
for one hour. The first product layer was then returned 
to the pot and the combined layers neutralized with 5 g. 
of sodium carbonate. The layers were then separated, and 
from the top layer olefin, unreacted expoxide, and excess 
glycerol were removed by distillation at 0.9 mm. Distilla 
tion of the 691 g. residue in a molecular still gave 488 
g. (1.67 moles) of distilled product. 
A compound, 2-hydroxydodecyl 2'-hydroxyethyl ether, 

was prepared as follows. A solution of 1 ml. Stannic chlo 
5 ride in 434 g. (7.0 moles) ethylene glycol was stirred 

at 135-150° C. while 129 g. (0.63 mol; 90% purity) 
1,2-epox.pdodecane were added dropwise over a thirty 
minute period. The solution was held at about 140 C. 
for an additional hour after which a solution of 8 g. 
sodium carbonate in 32 g. water was added to neutralize 
the catalyst. The reaction product therefrom was stripped 
of excess ethylene glycol (up to 109° C. at 16 mm.). The 
crude product remaining was filtered and distilled Sub 
Sequently at reduced pressure. 
These two compounds and one prior art compounds 

were tested for detergency by means of a Terg-O-Tometer 
Detergency Test. This test gives an empirical measure 
ment of the amount of soil removed from fabric under 
simulated washing conditions. Stated sizes of cotton cloth, 
Soiled in a standard manner with a standard soil, i.e., 
Vacuum cleaner dust, are placed in a miniature washing 
machine, and they are laundered in the presence of a 
measured amount of detergent and water of a standard 
hardness. A Terg-O-Tometer apparatus is described in 
the Journal of the American Oil Chemists' Society, vol. 
27, pages 153-159, May 1950. After rinsing and drying, 
the reflectance of the cloths is measured and compared 
with the reflectance of the Soiled cloths before washing. 

In the detergency tests referred to herein, the Terg-O- 
Tometer apparatus was maintained in a water bath ad 
justed to maintain the temperature of the washing solu 
tion at 120 F.--2 F. The paddle oscillation was brought 
to ninety complete cycles per minute, and the paddle 
oscillated through a 320 arc. 
With agitators in position on the machine, the deter 

gent was added in the desired amount to the washpot of 
the machine. Subsequently, 1250 m. of water, having 
a hardness of 180 parts per million as CaCO3 (60 parts 
magnesium and 120 parts calcium calculated as calcium 
carbonate), were added. The machine was started and 
the Solution agitated until the detergent was disolved. 
Four pieces of Soiled cloth heretofore described approxi 
mately 4% inches X 6 inches were then added and wash 
ing was continued for twenty minutes, after which the 
test SWatches were removed from the solution and hand 
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squeezed. The washpot was refilled with clear rinse water 
of the same hardness used for washing at a temperature 
of 120° F. - 2 F., and, with the agitators running, the 
cloths were rinsed for five minutes. The cloths were then 
removed, hand-squeezed and ironed dry. The detergency 
units were determined by recording the differences in re 
flectance readings for washed and unwashed soiled 
clothes. Table 1 indicates the results of the Terg-O-Tom 
eter tests. 

TABLE 1. 
Compound (a): Detergency units 

2-hydroxy-C1-C15 alkyl glyceryl ether ------- 8.5 
2-hydroxydodecyl 2-hydroxyethyl ether ------ 8.2 
Sodium mixed C1-C15 alkylbenzene 

Sulfonate () --------------------------- 6.9 
a 0.25% compound and 0.05% tetrapotassium pyrophosphate 

(TKPP). b Derived from tetra- and penta-propylene. 
This example shows that the compounds of this inven 

tion in built formulations have superior detergency as 
compared with a prior art compound used in household 
detergent formulations. 

EXAMPLE II 

A compound, 2-hydroxydodecy alkyl glyceryl ether, 
was prepared by adding 160 g. (0.87 mol) 1,2-epoxy 
dodecane dropwise over 50 minutes with stirring at 125 
C. to 400 grams (4.35 moles) glycerol (synthetic grade, 
min. 99.5%) containing 1.7 g. stannic chloride. Shortly 
after addition had started, the solution became cloudy 
and two phases developed subsequently. The solution was 
stirred two additional hours. The catalyst was then neu 
tralized by the addition of 4 g. sodium bicarbonate in 200 
ml. water and the product was taken up in Water and 
ether. The ether layer was washed and dried, and the sol 
vent and removed therefrom followed by vacuum distilla 
tion. 
The dishwashing properties of this compound and the 

compound, 2-hydroxydodecyl 2'-hydroxyethyl ether of 
Example I, were compared with three prior art com 
pounds of determining the number of plates washed with 
1.5 g. of each compound in 6 quarts of 12 p.p.m. water 
at 116 F. The results are shown in Table 2. 

TABLE 2 
Number of 

Compound: plates washed 
2-hydroxydodecyl glyceryl ether ------------- 31 
2-hydroxydodecyl 2'-hydroxyethyl ether ------ 28 
Dodecylphenol-10 ethylene oxide () --------- 5 
Sodium dodecylbenzene Sulfonate () -------- 17 
Sodium lauryl Sulfate ---------------------- 5 

a Dodecyl chain is deriyed from propylene tetramer; ethyl 
ene oxide chain averages 10 units in length ; 

6 
actant being employed. The dishwashing properties of the 
two ethers were compared by determining the number of 
plates washed with 1.8 g. of each ether boosted with 0.49 
g. coconut monoethanolamide (CMEA) in 6 quarts of 
120 p.p.m. water at 116 F. The results are shown in 
Table 3. 

TABLE 3 

Compound: Number of plates washed 
2-hydroxydecyl 2'-hydroxyethyl ether -------- 25 

O 2-hydroxydodecyl 2'-hydroxyethyl ether ------- 33 
This example demonstrates that compounds of the in 

vention have excellent dishwashing properties. 

I5 EXAMPLE IV 

The dishwashing properties of the ethylene glycol ether 
of Example I with (Formulation A) and without (Formu 
lation B) a booster were measured by determining the 
number of dishes washed with 6 g. of each formulation 
in 6 quarts of 120 p.p.m. water at 116 F. Table 4 has the 
results. 

20 

TABLE 4 

Formulation 
25 (parts by wt.) 

A. B 

Ingredients: 
2-dydroxydodecyl 2-dydroxyethyl ether-------- 30 30 
Coconut monoethanolamido-------------------- -------- 8 

30 Number of dishes washed.--------------------------- 32 41 

From this example, it is manifest that compounds 
within the scope of the invention have excellent dishwash 

35 ing properties alone or in combination with a booster. 

EXAMPLE W 

The compound, cy-decyl-a'-hydroxyethyl glyceryl di 
ether, was prepared by the addition of 35 g (0.16 mole) 
decyl glycidyl ether to 40 g. (0.65 mole) ethylene glycol 
containing 0.2 ml. of stannic chloride at 125 C. over 
0.5 hours. The solution was stirred an additional hour at 
135° C. Sodium carbonate was added to destroy the cata 
lyst, excess glycol was stripped off, and the residue was 
distilled. 
The ethylene glycol ether of Example I was prepared 

and a similar ethylene glycol ether was also prepared ex 
cept that one of the reactants was 1,2-epoxy-C1-C15 

40 

45 

B.0 alkane. 
These three compounds were tested as suds-boosters 

for other detergent actives indicated in Table 5. The num 
ber of dishes washed for each of the various formulations 
was determined as described in Example IV. The results 

bDodecyl chain is derived from propylene tetramer. 55 are also indicated in Table 5. 
TABLE 5 

Formulation (parts by wt.) 
A. B C D E F G H I J K M 

Ingredients: 
Ammonium Alfol 1412-3.i EQ sulfate -------- 30 ------------ 30 
Linear alkylate sulfonate ---------------------------------------------------- - 
Sodium lauryl Sulfate ---------------------------------------------------------------- 
2-hydroxy Cir-15 alkyl 2-hydroxyethylether---------- 9 ------ 9 ------------ 
2-hydroxydodecyl 2'-hydroxyethyl ether--- 
cy-Decyl-o'-hydroxyethyl glyceryl diether.-- 

Number of dishes washed.--------------------- - 
a Ammonium salto a sulfated reaction product of 3.1 molar proportions of ethylene oxide and mole of a mixture of long chain 

23 8 3 35 52 28 8 3 42 45 17 10 39 

primary alcohols of which about 36 has 14 carbonations and abouté has 12 carbon atoms, in the hydrocarbon chain. b Sodium alkylbenzenesulfonate in which the alkylportion is a linear hydrocarbon chain composed of a mixture of chain lengths 
of about 11 to about 14 carbon atoms (LAS). 

c Sodium salt of sulfated primary alcohols derived from coconut oil. 
It is evident from this example that the reaction prod 

ucts of 1,2-epoxydodecane have greatly Superior dish 
washing properties in relation to the standard detergents. 

EXAMPLE III 

Two ethylene glycol ethers were formed as described 
in Example I with the appropriate 1,2-epoxyalkane re 

It is manifest from the above that the compounds of 
the present invention are good suds-boosters and have a 
synergistic effect. This is shown by the 35 dishes washed 
with Formulation D whereas 31 total dishes were washed 
by Formulations A and B, by the 32 dishes washed with 

75 Formulation E whereas 26 total dishes were washed by 

70 
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Formulations A and C, by the 42 dishes washed with For 
mulation I whereas 36 total dishes were washed by For 
mulations F and G, by the 45 dishes washed with Formu 
lation J whereas 31 total dishes were washed by Formula 
tions F and H and by the 39 dishes washed with Formula 
tion M whereas 27 total dishes were washed by Formu 
lations K and L. Duplicate controls, which were a com 
mercial liquid dishwashing detergent, were run, and 33 
and 36 dishes were washed with the two controls. 

EXAMPLE VI 
The procedure of Example V was repeated with the 

formulations shown in Table 6. 
The results in Table 6 demonstrate that compounds 

(within the purview of the invention are good dishwashing 
detergents by themselves and are good Suds-boosters for 
other detergent actives. Three runs were made with a 
commercial liquid dishwashing detergent as a control, and 
35, 35 and 38 dishes were washed. 

TABLE 6 

8 
Compounds A, B, C and D were prepared in the same 
manner as the ethers of Example I except that the appro 
priate 1,2-epoxyalkane reactant was used and the appro 
priate glycol or glycerol reactant was used. 
The lime-soap scum dispersion test consists of agitat 

ing 35 cc. of a 1% (soap plus agent) solution at 45° C. 
in a Waring Blendor for one minute at 8,500 rp.m. After 
30 seconds the later is quenched with 750 cc. of 180 
p.p.m. (2 Ca-Mg) water at 40 C. The mixture is then 
stirred for 90 seconds with a mechanical stirrer after 
which the system is rated for foam. It is finally filtered 
over a black cloth and the reflectance is read on the 
Hunter Reflectometer. 
The properties of each of the above compounds are 

I5 shown in Table 8. 

5 

IO 

Formulation (parts by wt.) 

Ingredients: 
Ammonium dodecylbenzene sulfonate of Example II.------------- 
Ammonium Alfo 1412-3.1 E O sulfate of Example V-------- 
2-hydroxydodecylglyceryl ether of Example Il-...---- 
2-hydroxytetradecylglyceryl ether ------------- 
2-hydroxy C11-15 alkylglycery ether of Example 
2-hydroxydodecyl 2-hydroxyethyl ether of Example I. 
2-hydroxy C11-15 allkyl 2'-hydroxyethyl ether-- 

Number of dishes washed.----------------------- 

A. B. c. D. p. F. G. H. 

-- 17 17 17 ------------------------ 
... . . . . . . m - - - - - - - no n- 25 25 25 25 25 

-- 10 ---- 25 10 ---------------- 

a Prepared in the same nammer as the glyceryl ether of Example II except that 1,2-apoxytetradecane was the 
reactant. 

EXAMPLE VII 

Formulation. A was provided with the following in 
gredients therein: 

TABLE 7 
Ingredients: Percent 

Ammonium lauryl Sulfate ----------------- 13.2 
2-hydroxy-C1-C1s alkyl 2'-hydroxyethyl ether - 4.0 
Oleic isopropanolamide ------------------- 1.0 
Perfume -------------------------------- 0.7 
Water (balance to 100%). 

Formulation A was found to be a good shampoo. The 
lathering, ease of wet and dry combining of the hair and 
hair conditioning were similar to a standard shampoo 
formulation having the same components as Formula 
tion A except that the ether was replaced with capric 
diethanolamide. 

EXAMPLE VIII 

Lime-soap dispersant properties were determined for 
the following compounds: 

Structure 

Compound: 
A.-------- C1225-CEICEO CII2OH 

dri di 
B-------- CoI2-CHICI2O CIICI 

&H ÖH. 
C-------- C12H25-CHCH2O CICEI2 

(H ÖII 
D-------- C12H25-CHCII2O CHCH2 

() H (H 
Control------ C12H25 CH2CHCH CE 

dir 

TABLE 8 

a Percent Reflectance 
j compound a Foamid increase e 

20 b 4.0 c. 0.7 
15 2.5 0.7 
20 2.5 1. 
20 4.0 1.3 
20 2.5 0.7 
20 4.0 3.7 

a Percent compound=g. compound? (g. compound-g. soap)X100, con 
centration (compound-soap) = 1%; soap is 80:20 sodium tallow-coconut 
Soap used in the form of 87% Soap-13% water soap chips. 
bRatings=0-poor; 2-fair; 4-good. 
cRatings = <1.5 good. 
d Visual observation and rating. 
oIDifference between reflectometer readings on unwashed and washed 

cloth. The less the difference, the greater is the effectiveness of the agent. 

45 

This example demonstrates that the compounds of the 
invention are effective lime-soap dispersants. 

EXAMPLE X 
By varying the 1,2-epoxyalkane and the appropriate 

glycol or glycerol (triol) reactant, Compounds A, B, C, D 
and E were formed as described in Example I. These 
compounds are as follows: 

50 

55 

60 Structure 

Compound: 
A.-------- C10H1-CICIO CCHICEOE 

(H di 
65 B-------- C-all-HCH.o CH.GHCHOI 

OH OE 

C-------- C12H25-CICH2OCH2CHCH3 
or &H 

70 D-------- C10H1-CICHO CH2CH2CH2 
(H (H 

E-------- C12H25-CHCBI2O CH2CH2CHCH2 
(Er &H 

75 
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Table 9 records the reflectance increase which was 

determined as in Example VIII for each of the afore 
mentioned compounds. 

TABLE 9 
Compound a: Reflectance increase 

A -------------------------------------- 0.7 
B -- ---- 0.4 
C -------------------------------------- 0.5 
D -------------------------------------- 0.4 
E -------------------------------------- 0.6 

Control of Example VIII ----------------------- 3.7 
a 20% as defined in Example VIII. 
It is evident that with respect to reflectance increase, 

Compounds A, B, C, D and E are superior to lauryl 
glyceryl ether, the control. 

EXAMPLE X 

River water biodegradation tests were run for certain 
compounds within the scope of the invention and for cer 
tain previously-known anionic and nonionic detergents. 
The results are indicated in Table 10. 

In this test, a new one-half gallon mason jar with 
metal insert screw cap is rinsed with distilled water and 
980 ml. of freshly-sampled river water is poured into the 
jar. Twenty mg. of the test active is then added (as 20 ml. 
of a 1000 p.p.m. stock solution), resulting in a 20 mg./l. 
or 20 p.p.m. solution. A magnetic bar is immediately 
placed in the jar and the solution stirred for one minute 
and sampled while the solution is still being stirred. The 
magnetic bar is then removed and the top screwed on 
the jar. The jar remains quiescent at normal room tem 
perature until the next sampling. Sampling continues 
periodically for the duration of the test. As many test 
actives as desired, or as can be handled, may be run 
with the same basic river water; each test active requires 
a separate jar. At each sampling, 25 ml. are transferred 
to a 50 ml. graduated cylinder, shaken, and the foam 
“height' read in ml. 
In view of Table 10, it is manifest that 2-hydroxydo 

decyl 2'-hydroxyethyl ether and 2-hydroxydodecylglyceryl 
ether have excellent biodegradability since they lost all 
surface activity in 3 or 4 days. Conversely, the previously 
known nonionic detergents were still foaming after the 
fourth day. The dodecene-1 derived straight chain alkyl 
benzenesulfonate, a previously known biodegradable de 
tergent, foamed less initially than the compounds of the 
invention, but showed no signs of degradation until the 
fourth day, in contrast to the compounds of the invention, 
which exhibited considerable degradation on the Second 
day. 

TABLE 10 

Foam heights in mill25 ml. 
solution (days) (b) 
O 2 3 4. 

Compound: 
2-hydroxydodecyl 2-hydroxyethyla - 3% 3 -6 0 ------ 
2-hydroxydodecylglyceryl ether --- 3% 8% 2 i O 
O1-C1s straight chain alcohol-60% 
ethylene oxide adduct----- 23-3 2-3 2 2 3% 

Branched chain dodecylp 
moles ethylene oxide adduct----- -- 2% 3 233 3 4. 

Dodecene-l derived Straight chain 
alkylbenzenesulfonate.-------------- 2 2-6 3 2% 0 

it. As in Example I. 
b River water die away tests. 

O 
EXAMPLE X 

Toxicity and mildness properties were determined for 
compounds of the invention. The tests and the results 

5 of the tests are listed in Table 11. 
Table 11 shows that no rat deaths resulted with 2 

hydroxytetradecyl glyceryl ether in the Acute Oral 
Toxicity Test and that two ethers of the invention were 
mild towards the skin in the RAP Mildness Test. Table 11 
also shows that a shampoo formulation containing 2 
hydroxydodecyl glyceryl ether was only moderately irritat 
ing in the Draize Rabbit Experiment Irritation Test and it 
would meet FDA conical irritation requirements. There 

l3 fore, the compounds within the scope of the present 
invention have suitable toxicity and mildness properties. 

O 

EXAMPLE X 

20 The germicidal activity of compounds described in 
this invention were determined by the Streak Gradient 
Plate Method. 
The Streak Gradient Plate Method is a modification 

25 of the gradient plate method of Szybalski, Science 116; 
46-48 (1952), for the determination of germicide MEC 
(Minimum Effective Concentration) values. This method 
employs streaks of several organisms per plate. 
As demonstrated in Table 12, which indicates the de 

terminations, certain compounds of the invention have 
surprisingly high antimicrobial activity and they are 
superior to soap, a commonly used synthetic detergent, 
a well-known antifungal agent and a well-known germicide 

35 against a number of microorganisms. 

30 

40 

TABLE 11 
Acute Oral Toxicity Test a 

LD50 
45 (10 rats) Deaths 

Compound: 
2-dydroxytetradecylglyceryl ether, gikg----- >5.0 None 

RAP Mildless Test b 

50 Mildness rating c 
Formulation: 

1.30% 2-hydroxydedecyl glyceryl ether in 
ethylene glycol-------------------------- 0-1 

2. 30% 2-hydroxy O11-15 alkyl 2-hydroxyethyl 
ether in ethanol-------------------------- 0 

55 3.30% ammonium Afol 142-3.1 EO sulfate 
in ethanol-Water------------------------- 0 

4.30% ammonium linear Cio-C14 alkylben 
Zene-Sulfonate---------------------------- 3. 

Draize Rabbit Eye Irritation Test d 
Liquid Shampoo 

60 (percent) 
Ingredient: 

2-hydroxydedecylglyceryl ether-------------- 25.0 
Perfume-------------------------------------- 0. 
Water (balance to 100%).-------------------------------------------- 

65 Method given in Appraisal of the Safety of Chennicals in Food Drugs 
and Cosmetics by the staff of the Division of Pharmacology of the Food 
AERS Administration, Department of Health, Education and Well 
8. A. 

b Method described by Justice, Travers and Vinson, Proceedings of the 
Scientific Section of The Toilet Goods Association. Number 35, May 1961. 

c Mildings ratings with test level being 8% of formulation-0 = No 
epiderinal erosion (very mild); I- Small areas of erosion (fair mildness); 

70 2-25% to 50% epidermal erosion (moderately irritating);3= Greater than 
50% erosion (Strongly irritating). 
dDraize, J. H. Appraisal of the Safety of Chemicals in Foods, Drugs 

and Cosmetics, 1959. Six male albino rabbits were used to test the experi 
mental shampoo. Each of the six animals received 0.1 ml. of the full 
strength solution in the left eye. No rinse was used; the untreated eye 
served as a control. After 3 days, only one rabbit showed moderate correa 

75 damage which persisted after the 7 day gross observation. 
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TABLE 12.-GERMICIDAL ACTIVITY BY STREAK GRADIENT PLATE METHOD 

Minimum effective concentration (MEC) in p.p.m. 
Compound C. albicans (yeast) Chast. globosum (mold) 

Test A: 
2-hydroxydodecylglycoryi ethcr-------- 42 2S 
Soap---------------------------- 5, 100 200 
Syndet -------------- - - - - - 2,300 335 

Triacotin------------------------------- 25,000 3,550 
Af. Str. Cand. sal. chole. 

S. aureus candidus faecalis allicans E. coli raesatis 

Test B: 
2-hydroxydodecylglyceryl ether-------- 37.4 66.5 30.0 25.6 >100 >00 
Trichlorocarbanilide (TOC).----- - 0.15 >100 >100 >100 >100 >100 

- - -ti-J rid -d . .- s C. albicans A. niger 
i i : . - . . . . . 

Test C: - -- 
2-hydroxydodecyl 2-hydroxyethylether. 38 36 
oy-Decyl-o'-hydroxyethylglyceryl 
diether------------------------------- 100 72 

2-hydroxydodecylglyceryl ether-------- 52 56 
a Commercial built detergent based on sodium mixed C12-C15 polypropylenebenzenesulfonate. 

EXAMPLE XII 
Compound A, 2-hydroxydodecyl 2'-hydroxyethyl thio 

ether, was prepared by stirring a mixture of 25.3 g (0.324 
mol) 2-mercaptoethanol and 5.4 g. (0.1 mol) sodium 
methoxide under nitrogen while adding dropwise 59.6 g. 
(0.324 mol) 1,2-epoxydodecane over a period of 25 min 
utes. After continued stirring on a steam bath for 85 min 
utes, the crude material was dissolved in hexane. A por 
tion therefrom was washed with water in the presence of 
methanol to remove catalyst and another portion was 
merely filtered. Compound B, 2-hydroxy-C1-C4 alkyl 2'-hydroxyethyl 
thioether, was prepared in a same manner except that 
1,2-epoxy C1-C4 alkane was one of the reactants. 
Compound C, a sulfoxide compound was formed by 

oxidizing 2-hydroxydodecyl 2'-hydroxyethylthioether with 
t-butyl hydroperoxide in methanol. 
The dishwashing properties were determined by deter 

mining the number of plates washed in duplicate tests 
with 1.8 g. of each of the above compounds in 6 quartz of 
120 p.p.m. water at 116 F., both with or without 0.54 
g. of coconut fatty acid monoethanolamide (CMEA). The 
results are shown in Table 13. 

TABLE 13 

Number 
of dishes 
washed 

Boosted 
with CMEA 

This example shows that the thioethers and the corre 
sponding sulfoxides within the purview of the present in 
vention have excellent dishwashing properties. 

Having set forth the general nature and specific em 
bodiments of the present invention, the true scope is now 
particularly pointed out in the appended claims. 
What is claimed is: 
1. A compound having the structure: 

R 

Hé 
Hé-O-(CH),CH(OH) ROH)n 
Hid-to-(CH). CH(OH) ROH), 

wherein R is an aliphatic saturated hydrocarbon group 
having 5-12 carbon atoms; a is 1 or 2; n is 0 or 1; n is 
0 or 1; m--n all occurrences is 1; and R' is CH2OH or 
CH3. 

20 2. A compound having the structure: 
R 

() 
Hé 

25 

wherein R is an aliphatic saturated hydrocarbon group 
having 5-12 carbon atoms; a is 1 or 2; n is 0 or 1; n is 

30 0 or 1; m--ng all occurrences is 1; and R is H. 
3. A compound having the structure: 

O 

H. 
H-O-(CH.) a CH(OH) ROEI), 
H2C-O-(CH2)CH(OH) Rn(OH), 

35 

40 wherein R is an aliphatic saturated hydrocarbon group 
having 5-12 carbon atoms; a is 1 or 2; m is 0 or 1; in 
is 0 or 1; m--n all occurrences is 1; and R is CH3. 

4. A compound which is 2-hydroxy-C1-C5 alkyl gly 
ceryl ether. 

5. A compound which is ox-decyl-o'-hydroxyethyl gly 
ceryl diether. 
s A compound which is 2-hydroxy-dodecyl glyceryl 

ethe. 
i. A compound which is 2-hydroxy-tetradecyl glyceryl 

ete. 

45 

50 
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29. UNITED STATES PATENT OFFICE 
CERTIFICATE OF CORRECTION 

Patent No. 3,562,337 Dated February 9,-l97l 

Inventor(s) Vincent Lamberti and Henry Lemaire 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

Column 2, line 7 of the table, 
-HSCHCH (OH) CH-OH 

line lo of the table, "HOCH2CH2OH (OH) CH2OH" should bi 
--HOCH2CH2CH (OH) CH2OH--; 

line l2 of the table, "HSCH2CH2CHaOH" should be 
--HSCH2CH2CH2OH--; 

line l3 of the table, "HSCH2CH2OH (OH) CH2OH" should b 
--HSCH2CH2CH (OH) CH2OH--; 

line 53 of the table, "CHa (CH2) oCHCH2OCH2CH2OH" shou 

"HSCH2CH (OH) CH-OH" should be 

--CH (CH2 ) chchaochach-on- OH 
OH 

line 59 w "CH (CH2) chchaochangh. " should be 

OH OH 
--CH3(CH2)9CHCH2OCH2CHCH2--; OH 

OH OHOH 
line 64, "CH (CH2 oCH2OCH2CHCH2OCH2CH2OH" should be 

-ch, ch.) chaochahchaochachaoli- OH 
OH 

Column 3, line 7, "invention : " should be --invention : - - ; 
line 23, "Medialana" should be --Medialans -- ; 
line 32, "dodeyloxy" should be --dodecyloxy-- ; 

Column 4, line 22, "glyceol" should be glycerol: 
line 37, "epoxpdodecane" should be --epoxydodecane 
line 45, "compounds", second occurrence, read - - con 

Column 5, line 24, "2-hydrododecy" should be --2-hydrododecyl 
line 35, "solvent and removed" should be -- Solvent W 

removed--; 
line 4, "l2.p. p.m.. " should be-l20 p.p.m. ; 

- line 54, "C2H2s2SO (CH2CHaO) n" should be 
R-C 12H2 s2O (CH2CH2O) n-i-; 
Column 6 line 4 of the table 5, "l4l2-3.1 EQ sulfate" should 
be --l412-3. l. EO sulfate-- 

line O of table 5, "52" should be --32; 
line ll of table 5, "ot" should be --of--; 
line 28, "drdroxydodecyl 2-dydroxyethyl" should be 

--hydroxydodecyl 2'-hydroxyethyl--; 
line 29, "monoethanolamido" should be -monoethanola 

Column 7. line 12 of Table 6, "nammer"; "apoxytetradecane" sho 
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g UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 

Patent No. 3, 562,337 Dated February 9, 197l 

Inventor(s) Vincent Lamberti and Henry Lemaire 

It is certified that error appears in the above-identified patent 
and that said Letters atent are hereby corrected as shown below: 

f Column 7 line 62, "C12H2 s-CHCH2OCH2OH" should be 

OH OH 

--C 1 sha-HChaochachchapt 
OH OH 

line 67, "callas-HChaocigh." should be 
OH OH 

-calls-HChaochagh.-- 
OH OH 

line 70, "cat-achaochah." should be 
OH OH 

--C sia-HChochschaft.-- 
OH OH 

line 73, "C12H2 is chancisch' should be 
OH 

--C12H2 is OCH2CHCH2OH- ; 

OH 
Column 8 line 8, "later" should be --lather-- ; 

line 73, "C2H2s-CHCH2OCH2CH2CHCH2" should be 

OH OH 

-cata-glichochschauchs 
OH OH 

- 
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ge UNITED STATES PATENT OFFICE 
CERTIFICATE OF CORRECTION 

Patent No. 3, 562, 337 Dated February 9, 197l 

Inventor(s) Vincent Lambertil-and-Henry-Lemaica 

It is certified that error appears in the above-identified Patert 
and that said Letters Patent are hereby corrected as shown below: 

Column 9 line 3, "solution A" should be ---solution- A -- ; 
line 67, "2"- ydroxyethyl " should be 

--2'-hydroxyethyl ether --; 
line 69, "O-C1s" should be --C-C s--; 

Column 10, line lA, "conical" should be --corneal--; 
line 47, "dydroxytetradecyl" should be 

--hydroxytetradecyl-; 
line 52, "hydroxydedecyl" should be --hydroxydo 
line 53, "O. 1-1s alkyl" should be --O- 5-alky. 
line 62, "hydroxydedecyl" should be --hydroxydo 
line 68, "Mildings" should be --Mildness--; 
line 4, "cornea" should be --corneal--; 

Column ill, line 3, "Chast. globasum" should be --Chaet. glic 
line l3, " (TOC) " should be -- (TCC) --; 
line 39, "quartz " should be --quarts-- 
line 68, "In + n2" should be --m + n--; 

Column l2, line 30, "m + na" should be - -m + n--. 

signed and sealed this llth day of September 197l. 

(SEAL) 
Attest : 

ROBERT GOTTSCHALK 
EDWARD M.FLETCHER, JR. Acting Commissioner of Pa Attesting Officer 


