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The present invention relates to novel symmetrical 
diquaternary ammonium compounds and to a method for 
their preparation. 
The symmetrical diquaternary ammonium compounds 

of the present invention may be represented by the for 

R. R. 
Riss E-tre, 
X R1 R1 X 

in which R1 is preferably an alkyl group of no more 
than two carbon atoms, R2 is preferably an alkenyl group 
of eight to twenty carbon atoms, E is preferably an 
alkylene group of two to four carbon atoms, and X is 
preferably a halogen having an atomic weight of about 
35.5 to 127. . - 
The symbol R1 preferably represents a methyl or ethyl 

group, that is, an alkyl group of no more than two car 
bon atoms. The two R groups on each of the nitrogen 
atoms may be taken collectively to represent a divalent 
saturated aliphatic chain of four to five atoms which 
jointly with the amino nitrogen atom forms a five- to 
six-sided monoheterocyclic amine group such as mor 
pholino, thiamorpholino, pyrrolidinyl, and piperidino 
groups, and these groups having a lower alkyl substituent, 
such as a methyl or ethyl group. 
The symbol R is preferably an alkenyl group of eight 

to twenty carbon atoms. Actually, R may be any 
aliphatic group, of the stated size, that has at least one 
bond of unsaturation. That is, there may be used 
alkenyl, alkdienyl, alkynyl groups, and the like, of eight 
to twenty carbon atoms. The R group may be a straight 
or branched chain, preferably branched in any of the 
known spatial configurations and the bond or bonds of 
unsaturation may be at any possible locations. For in 
stance, when R is dodecenyl possible groups include n 
dodecenyl, isododecenyl, 1,10-dimethyl-2-decenyl, 2,7-di 
methyl-2-decenyl, 1-ethyl-2-methyl-5-nonenyl, 4-propyl 

5-butyl-2-octenyl, 1,2-diethyl-4-octenyl, 1 
propyl-6-ethyl-3-heptenyl, and the like. A common com 
mercial form of the dodecenyl group that yields a com 
pound of this invention that is particularly effective for 
the present purposes is tetramethyloctenyl, in which there 
are two methyl groups on each of the number five and 
seven carbon atoms and the double bond is at the num 
ber two location. Typical of the R2 representations in 
clude octenyl, nonenyl, decenyl, dodecenyl, tetradecenyl, 
pentadecenyl, hexadecenyl, octadecenyl, nonodecenyl, 
eicosenyl, octadienyl, decedienyl, dodecadienyl, octade 
cadienyl, octynyl, dodecynyl, and octadecynyl. 
The symbol X is preferably a halogen having an atomic 

weight of about 35.5 to 127, i.e., chlorine, bromine, or 
iodine. Chlorine is the preferred representation of X. 
It will be apparent to one skilled in the art that other 
anions may be satisfactorily employed such as sulfate, 
methylsulfate, phosphate, acetate, citrate, tartrate, and 
the like, which may be supplied directly or by metathesis 
with the halide form of the present compounds or by 

O 

5 

20 

25 

30 

35 

40 

45 

50 

2 
the use of an anion-exchange resin. Generally, an anion 
having a group weight of up to about 127 is desired. 
E is a divalent aliphatic group of two to four carbon 

atoms, including an alkylene, alkenylene, or alkynylene 
group. E is preferably an alkylene group of two to 
four carbon atoms or an alkynylene group of four car 
bon atoms with the triple bond in the number two posi 
tion. While E is, in most cases, entirely hydrocarbon, 
that is, made up of only carbon and hydrogen, there may 
be present a single hydroxyl substituent. E may be em 
ployed in any of its isomeric forms. . . . . . . . 

It is essential for the present purposes that the groups 
R1,R2, and X be the same on each of the nitrogen atoms, 
that is, the present compounds must be spatially sym 
metrical about the nitrogen atoms with respect to R1, 
R, and X. The compounds of this invention, in order 
to be effective for the present purposes, are restricted as 
to the size and identity of the substituent groups, the 
symmetrical molecular configuration, and the presence 
of aliphatic unsaturation, and preferable branched skeletal 
structure, in the R2 groups. 
The quaternary ammonium compounds are preferably 

prepared by bringing together at a reacting temperature, 
and thereby causing to react, a compound having the 
formula 

R R. 
Y-E-N? 
R? Ye, 

with a compound having the formula RX. The results 
are generally essentially quantitative. The reaction in 
volves the union of the R2X and 

R. R. N-E-N 
R R 

compounds on a two to one molecular basis in order to 
form the symmetrical diquaternization products of this 
invention. If desired, the R2X reactant may be used in 
excess in order to assure completeness of reaction. Com 
pleteness of reaction may be indicated by the amount 
of ionizable anion formed, such as halide, and the dis 
appearance of basicity. If an excess of R2X is employed 
it may be removed at the completion of the reaction by 
distillation or solvent extraction, as desired. 

Reaction temperatures may be used in the range of 
about 25 C. to the reflux temperature of the reaction 
mixture, preferably from 50 to 125 C. or up to the 
reflux temperature, temperatures up to about 265 C. 
being practical. If desired, there may be used a catalyst, 
such as a polar iodide soluble in the reaction mixture. 
Sodium iodide is preferred in this respect. 

55 

60 

65 

70 

Reaction times of about two to twenty hours or more 
are generally employed depending largely on the reaction 
temperature, solvent, and individual reactants used. The 
time of reaction is not critical but merely influences the 
yield. As will be apparent to one skilled in the art, 
the longer reaction times generally favor higher yields, 
up to a point, and, of course, some reactants unite more 
speedily than others. - 

It is advantageous to employ a volatile inert solvent 
such as hexane, heptane, benzene, toluene, ethyl ethér, 
methanol, isopropanol, -water, chloroform, acetone, 2 
butanone, acetonitrile, acrylonitrile, nitromethane, form 
amide, dimethylformamide, succinonitrile, and the like. 
At the conclusion of the reaction the solvent may be re 
moved by any conventional method, such as by distilla 
tion, preferably under reduced pressure or by filtration 
of the product. The symmetrical diquaternary ammo 
nium product remains as the residue and is usually a 
clear-to-white, high-wetting, hygroscopic, crystalline solid 
or a tan-to-brown, heavy-oil semi-solid. These products 
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are substantially water soluble. The product may be 
washed, if desired, such as with hexane, heptane, and the 
like to remove unused starting materials. It is often not 
necessary to isolate the product, from the solvent, par 
ticularly if the solvent used is alcohol or water, since the 
product may be satisfactorily used for the present pur 
poses in an aqueous or alcoholic solution. 

There has been set forth, heretofore, the representations 
of E, X, R1, and R2. The reactants R2X and 

R R1 

R? R 
may be determined by combining the representations of 
the component parts previously listed. Typical of the 
reactants that may be employed as RX include octenyl 
chloride, nonenyl chloride, decenyl chloride, dodecenyl 
chloride, tetradecenyl chloride, hexadecenyl chloride, 
octadecenyl chloride, eicosenyl chloride, octadienyl chlo 
ride, decadienyl chloride, dodecadienyl chloride, octa 
decadienyl chloride, octatrienyl chloride, octynyl chloride, 
dodecynyl chloride, and octadecynyl chloride. The other 
anion representations of X, previously set forth, may be 
used in place of the illustrative chloride form presented 
above. The halide representation of X is preferred. 
Where more than one molecular location of X is pos 
sible in the reactant RX, all possibilities are contem 
plated as long as X is reactive in the present sense, that 
is, labile enough to undergo the present quaternization 
under the instant reaction conditions. 

Typical of the reactants, having the formula 

R R. 
N-E-N 

R. R 
that may be used include N,N'-tetramethylethylene 
diamine, N,N'-tetraethylethylenediamine, N,N'-tetrameth 
ylpropylenediamine, N,N'-tetraethylisopropylenediamine, 
N,N'-tetramethylbutylenediamine, 1,4-bis(diethylamino)- 
2-butene, 1,4-bis(dimethylamino)-1,3-butadiene, 1,4-bis 
(dimethylamino)-2-butyne, 1,2-dipiperidinoethane, 1,2- 
dimorpholinoethane, 1,2-dithiamorpholino - 1 - methyl 
ethane, 1,4-dipyrrolidinylbutane, 1,4-dipiperidino-2-bu 
tene, 1,4-dimorpholino-2-butyne, N,N'-tetramethyl-2-hy 
droxypropylenediamine, N,N'-tetraethyl-2-hydroxypropyl 
enediamine. 

It is possible, and frequently advantageous, in the prep 
aration of some of the present compounds to first prepare 
the halide form, such as chloride, in a manner already 
set forth, and then prepare any other desired form, with 
in the present definition, by metathesis or ion-exchange 
methods. For instance, any of the present compounds in 
halide form, may be converted to the hydroxide form 
through the use of silver oxide, or the like, and then con 
verted to any desired anion form by acidifying with an 
acid of choice such as sulfuric, phosphoric, acetic, and 
others within the range and spirit of this invention. In 

Cs Ca 

CH-C-C-C-CH3CH=CHCH. C. 
CH CE 

similar manner, an anion-exchange resin may be em 
ployed. Any of the present compounds, in halide or hy 
droxide form, may be converted to any desired anion 
form through the use of an anion-exchange resin in the 
desired anion form. For instance, there may be used an 
insoluble, cross-linked, styrene-divinylbenzene copoly 
meric quaternary ammonium salt in its sulfate, phosphate, 
or like form to convert a present compound, in halide or 
hydroxide form, to a desired form, such as phosphate, 
sulfate, and the like. 

2,933,529 
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-vacuum desiccator. 

4. 
The symmetrical diquaternary ammonium compounds 

of this invention are valuable non-durable anti-static 
agents for hydrophobic fibers, such as nylon, Dacron, 
and Orlon. They are useful fungicides, in a wide range 
of concentrations, for example, against Stemphylium 
sarcinaeforme and Monilinia fructicola. They are, also, 
effective bacteristats and bactericides in dilutions of up 
to 1:50,000 and greater, particularly against Micrococcus 
pyogenes var. aureus and Salmonella typhosa. The pres 
ent compounds exhibit advantageous characteristics as 
wetting, emulsifying, and dispersing agents and as de 
tergents. 
The compounds of this invention are valuable as de 

tergent-sanitizers and may be employed in meat plants to 
sanitize cutting tables, grinders, and the like, in fruit 
processing operations, for instance, to wash and Sanitize 
lemons, oranges, and grapefruit, and in dairy farms to 
sanitize dairy equipment and utensils. . 
A suitable detergent-sanitizer formulation for use in 

meat plants includes, by weight, 5% of a compound of 
this invention, 2.5 to 5.0% of octylphenoxypolyethoxy 
ethanol, 20 to 40% soda ash, 20 to 40% sodium meta 
silicate, and the remainder sodium tripolyphosphate. One 
ounce of this formulation is used per gallon of water. 
For sanitizing citrus fruit there is preferably used one 
part of a present compound in 5000 parts of water. For 
use in dairy farms, there may be used 10% of a quater 
nary ammonium compound of this invention, 10% of 
octylphenoxypolyethoxyethanol, 7% of trisodium phos 
phate, and 73% of water. One ounce of this solution is 
used per four gallons of water. The instant compounds 
in aqueous solution, in amounts of about 0.5 to one 
ounce to one hundred pounds of dry fabric, are excellent 
as a final diaper rinse to prevent diaper rash. These 
compounds are, also excellent premise sanitizers where 
they may be employed in concentrations of about 0.1 to 
2.0% in aqueous cleaning solutions. 
The symmetrical diquaternary ammonium compounds 

of this invention and their method of preparation may 
be more clearly understood from the following examples, 
which are presented by way of illustration and not by 
way of limitation. Parts by weight are used throughout. 

Example 1 
There are added to a flask equipped with a thermome 

ter, a reflux condenser and a stirrer 98.5 parts of N,N'- 
tetramethylethylenediamine, 400 parts of dodecenyl chlo 
ride, one part of sodium iodide and 1000 parts of iso 
propanol. The mixture is heated at reflux for 20 hours. 
The mixture is then concentrated to about one third of 
its original volume by means of distillation. The result 
ant solution is chilled and the crystals that form are fil 
tered, washed twice with acetone and then dried in a 

The white, hygroscopic, crystalline 
product contained 5.3% nitrogen (5.3% theoretical) 
and 13.6% chlorine (13.7% theoretical). The product 
corresponds to ethylenebis(dodecenyldimethylammonium 
chloride) and may be represented by the formula 

gh, th. 
N CH CHCH=CHCH-i-CH-i-CH, 

N-CBI-N CE H 

c1(H, Gc) 
In like manner, there is made from N,N'-tetraethyl 

butenylenediamine and dodecenyl chloride the compound 
corresponding to the formula 

C1E3 (pH. 5. C1223 
N–CH-CH=CHCH-N 

C CH CBs Cl 
Example 2 

There are added to a reaction flask 77.5 parts of an 
5 aqueous 75% N,N'-tetramethylethylenediamine solution, 



251 parts of dodecenyl chloride (84.5% pure) and 225 
parts of water. The mixture is agitated and maintained 
at 60-75 C. for 6 hours. The solution changes from 

a,983,529 
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and from N,N'-tetramethylbutyleneciamine and 2,2,4,4- 
tetramethyl-16-chloro-6-hexadecene, there is obtained the 
compound having the formula 

(H, CE - pH, CH 
CE--OH,--CHCH-CHOH.ccg. gil, - (Echochsch=CHCH-)-CH(-CH, 

CH - CEI N-CH-N- &H, CH 
c11th, RNc 

a yellow cloudy slurry to a clear-amber solution as the Example 4 
reaction progresses. After this heating period, the equip 
ment is modified to remove distillate, and 200 parts of 
water are added to the mixture. Approximately 200 
parts of water plus some organic liquid are removed by 
this atmospheric distillation. The remaining liquid, a 
clear dark amber solution, corresponds to an aqueous 
solution of the product which contains 2.7% nitrogen 
(2.7% theoretical) and 7.5%. chlorine (6.8% theoretical) 
for a 50% solution. The yield is 100%. The product 
may be named ethylenebis(dodecenyldimethylammonium 
chloride). To 56 parts of the above aqueous solution 
of product, there are added 224 parts of water and 0.06 
equivalent of freshly prepared moist silver oxide. The 
mixture is stirred well at room temperature for one hour 

CH, CH3 

CH-i-CH, -CH-CH=CHCH, Cs 
&H, bH, 

and then filtered. The residue is washed twice with 40 
parts of water, and the washings are combined with the 
mother liquor. The combined aqueous solution contains 
less than 0.1% chlorine and indicates that about 95% 
of the original chloride ions have been replaced by hy 
droxide ions. . : . 

Example 3 
A mixture of 13 parts of N,N'-tetramethyltrimethylene 

diamine, 47.5 parts of dodecenyl chloride, 0.3 part of 
sodium iodide, 50 parts of isopropanol and 50 parts of 

CH3 CEs. 

CH.--CH-i-CH-CH=CHCE, - 
CH CH 

acetone is refluxed for 16 hours during which time 43 
parts of solvent is removed by distillation. The mix 
ture is cooled. The crystals that separated out are 

CHCH=CHCH=CHCH=CHCH, 

washed twice with hot acetone and twice with cold ace 
tone and dried under vacuum over calcium chloride. 
The white crystalline product melts at 101.5-103 C. 
(with decomposition) and . contains 13.6% chlorine 
(13.2% theoretical) and 5.1% nitrogen (5.2% theoreti 
cal). The product corresponds to trimethylenebis(di 
methyldodecenylammonium chloride). 

In a similar way, from N,N'-tetraethylethylenediamine 
and hexadecenyl bromide, there is made the compound 
of this invention corresponding to the formula 

Cissi Cs CRs. Cushst. '. 
NS -1 - . 

ul-CH-NS 
Br CH; C.H. Br 

A mixture of 14.4 parts of N,N'-tetramethyltetrameth 
15 ylenediamine, 49.7 parts of dodecenyl chloride and 300 

parts of dry acetone is stirred at room temperature for 
45 minutes. The solution is still clear indicating no 
substantial reaction has taken place at this temperature 
and time. The solution is then heated to reflux and 
white precipitate starts to appear after 35 minutes. The 
reflux is continued for 24 hours. After cooling, the crys 
tals that are formed are removed by filtration, washed 
once with dry acetone and dried in vacuum. The prod 
uct melts at 194-196° C. and contains 13.1% chlorine 
(12.9% theoretical) and 5.0% nitrogen (5.1% theoreti 
cal). The product corresponds to this formula 

20 

C 
1. 

-CHCHCH-CH3 CH, CBIs c?: H, C 

B 

EC) 

In a similar way, a mixture of 14 parts 1,4-bis(di 
methylamino)-2-butyne, 49.7 parts of dodecenyl chloride 

85 and 350 parts of acetone give some precipitate at room 
temperature in 25 minutes. After one-hour of reflux, 
300 parts of acetone is added to keep the mixture fluid. 
The mixture is refluxed for a total of -14 hours. After 
filtration, washing, and drying, the product is obtained. 

40 It melts at 207-209° C. and contains 13.2% chlorine 
(13.1% theoretical) and 5.0% nitrogen (5.2% theoreti 
cal). The products corresponds to this formula 

CH, (E. 
N H By CHCH-CHCH.--CH--CH, 
N-CHCSCCHN CHs CH3 

In a similar way, from ethylenedi-N,N'-piperidine and 
1-bromo-2,4,6-octatriene, there is made the compound of 
this invention corresponding to the formula 

(GCI 

CHCH CHCH=CHCH=CHCH=CH-CH 

GN1 N1, 
6th, ;H, CH, H. H. H. bH, 
CH Cha 

Example 5. 

A mixture of 17.2 parts of N,N'-tetraethylethylenedi 
6 amine, 44.6 parts of 1-chloro-5-methyl-2-undecene, 0.5 

part of sodium iodide and 125 parts of dry acetone is re 
fluxed for 16 hours. The solution is concentrated by 
distillation and 300 parts of water added. The mixture 
is then steam distilled until the oily layer is reduced to a 
small fraction. The oil is then removed in a separatory 
funnel. The aqueous solution containing the product 
weighs 352 parts and contains 2.0% chlorine (2.1% 

is theoretical) and 0.84% nitrogen (0.80% theoretical). 

70 
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The yield is therefore substantially quantitative. The 
product corresponds to the formula 

CE CH 

CH,CECHCHCH, HCB,CECH-CHCH, CH, CH, CHCH=CHCHCHCHCHCHCHCHCH 
N C H1 

c11 bitt, Gol 
In a similar way, from 1,2-di-N,N'-morpholinoethane 

and dodecenyl chloride, there is obtained the product of 
this invention, in aqueous solution, corresponding to the 
formula 

CHas CH3 
6 N/ors. b 

Yol c? 
and from 1,3-dimethylamino-2-hydroxypropane and oc 
tenyl iodide, there is obtained the compound having the 
formula 

in which said -C2H3 represents a dodecenyl group. 
4. As a new composition of matter, the compound 

having the formula 
5 - 

C Cl C CH 

D-CH-C 
CH Cisha CHCH 

20 
in which said -CH3 represents a dodecenyl group. 

C CBs - . 

CH-)-CHCH-OHogg, O glyclich-CHCH--ch, 
bH, D-CH, HCH-C bH, 

E CH G 

In the examples set forth above, sodium or potassium 
iodide is employed in most instances. The results in all 
of these examples are satisfactory in the absence of so 
dium or potassium iodide, although somewhat longer 
reaction times are generally needed to produce com 
parable yields. The use of the stated iodide is a pre 
ferred but not absolutely necessary condition. 

I claim: 
1. As a new composition of matter, the symmetrical 

compound having the formula 
R R 

Rti e-tier, 
X R. R. X 

in which the R1 groups taken singly represent alkyl groups 
of not over two carbon atoms and taken collectively rep 
resent a divalent saturated aliphatic chain of four to five. 
atoms which forms with the proximate nitrogen atom a 
five- to six-membered heterocyclic monoamine group from 
the class consisting of morpholino, thiamorpholino, pyr 
rolidinyl, piperidino groups and these groups having a 
lower alkyl substituent, R is an aliphatic hydrocarbon 
group of eight to twenty carbon atoms having at least 
one bond of unsaturation, E is a member of the class 
consisting of alkylene, alkenylene, alkynylene groups 
of two to four carbon atoms and a 2-hydroxypropylene 
group and X is an anion from the class consisting of 
chloride, bromide, iodide, sulfate, methylsulfate, phos 
phate, acetate, citrate, and tartrate. 

2. As a new composition of matter, the symmetrical 
compound having the formula 

R R 

R-N-E--R, 
in which R1 is an alkyl group of no more than two 
carbon atoms, R is an alkenyl group of eight to twenty 
carbon atoms, E is an alkylene group of two to four car 
bon atoms, and X is a halogen having an atomic weight 
of about 35.5 to 127. 

3. As a new composition of matter, the compound 
having the formula 

CR lo 
-N-CH-N- 

CH. C.His C1E CHs 

30 5. As a new composition of matter, the compound 
having the formula 

cg -CH 
N-CH-N- 35 cá, butta diHCHs. 

in which said -CH2 represents a dodecenyl group. 
6. As a new composition of matter, the compound 

having the formula 40 
CE Cl Cl CH 

-CH-C=C-CH-1 
off, butta (GCs 

45 in which said -CH3 represents a dodecenyl group. 
7. As a new composition of matter, the compound 

having the formula 

og i H puch 
50 D-CH-CH-CH-C of batta C1E3 CH 

in which said -C12H2 represents a dodecenyl group. 
55 8. A method for the preparation of a symmetrical 

compound having the formula 

in which the R1 groups taken singly represent alkyl 
groups of not over two carbon atoms and taken collec 
tively represent a divalent saturated aliphatic chain of 
four to five atoms which forms with the proximate nitro 
gen atom a five- to six-membered heterocyclic mono 
amine group from the class consisting of morpholino, 
thiamorpholino, pyrrollidinyl, piperidino groups and these 
groups having a lower alkyl substituent, R2 is an aliphatic 

70 hydrocarbon group of eight to twenty carbon atoms hav 
ing at least one bond of unsaturation, E is a member of 
the class consisting of alkylene, alkenylene, alkynylene 
groups of two to four carbon atoms and a 2-hydroxy 
propylene group and X is an anion from the class con 

75 sisting of chloride, bromide, iodide, sulfate, methylsul 



& 
fate, phosphate, acetate, citrate, and tartrate, which com 
prises bringing together the compounds 

R R. 
N-E-N and Rax. 

R R 

at a reacting temperature in the range of about 25 C. 
to the reflux temperature and thereby causing them to 
react in molecular proportions of substantially one of 
the former to two of the latter. 

9. A method for the preparation of a symmetrica 
compound having the formula 

R. R 
Ris-N-E-N-R 
/ N / N 

in which the R groups taken singly represent alkyl 
groups of not over two carbon atoms and taken collec 
tively represent a divalent saturated aliphatic chain of 
four to five atoms which forms with the proximate nitro 
gen atom a five- to six-membered heterocyclic mono 
amine group from the class consisting of morpholino, 
thiamorpholino, pyrrollidinyl, piperidino groups and these 
groups having a lower alkyl substituent, R2 is an aliphatic 
hydrocarbon group of eight to twenty carbon atoms hav 
ing at least one bond of unsaturation, E is a member of 
the class consisting of alkylene, alkenylene, alkynylene 
groups of two to four carbon atoms and a 2-hydroxy 
propylene group and X is an anion from the class con 
sisting of chloride, bromide, iodide, sulfate, methylsul 
fate, phosphate, acetate, citrate, and tartrate, which 
comprises bringing together in the presence of an inert 
volatile solvent the compounds M 

at a reacting temperature in the range of about 25 C. 
to the reflux temperature and thereby causing them to 
react in molecular proportions of substantially one of 
the former to two of the latter. 

10. A method for the preparation of a symmetrical 
compound having the formula 

in which the R1 groups taken singly represent alkyl 
groups of not over two carbon atoms and taken collec 
tively represent a divalent saturated aliphatic chain of 
four to five atoms which forms with the proximate nitro 
gen atom a five- to six-membered heterocyclic mono 
amine group from the class consisting of morpholino, 
thiamorpholino, pyrrollidinyl, piperidino groups and these 
groups having a lower alkyl substituent, R2 is an aliphatic 
hydrocarbon group of eight to twenty carbon atoms hav 
ing at least one bond of unsaturation, E is a member of 
the class consisting of alkylene, alkenylene, alkynylene 
groups of two to four carbon atoms and a 2-hydroxy 
propylene group and X is an anion from the class con 
sisting of chloride, bromide, iodide, sulfate, methylsul 
fate, phosphate, acetate, citrate, and tartrate, which con 
prises bringing together in the presence of an inert vola 
tile solvent and a polar iodide soluble in the reaction 
mixture the compounds 

R R N-E-NC 
R R 

and RX 

at a reacting temperature in the range of about 25 C. to 
the reflux temperature and thereby causing them to react 
in molecular proportions of substantially one of the 
former to two of the latter. . . . . . . 
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11. A method for the preparation of the symmetrical 

compound having the formula . . 

R. R. 
X R. R. X. 

in which R1 is an alkyl group of no more than two carbon 
atoms, R2 is an alkenyl group of eight to twenty carbon 
atoms, E is an alkylene group of two to four carbon 
atoms, and X is a halogen having an atomic weight of 
about 35.5 to 127, which comprises bringing together in 
the presence of an inert volatile solvent at a reacting 
temperature in the range of about 50° to 125° C. to the 
reflux temperature and thereby causing to react in 
molecular proportions of substantially one of the former 
to two of the latter the compounds 

R . R. 
/ -E-N 

R R 

and RX. 
12. A method for the preparation of 

cg g uOH. 
N-C-N 

C3 C3 C1E3 CH3 

which comprises bringing together in the presence of a 
inert volatile solvent at a reacting temperature in the 
range of about 25 C. to the reflux temperature and 
thereby causing to react in molecular proportions of 
substantially one of the former to two of the latter N,N'- 
tetramethylethylenediamine and dodecenyl chloride. 

13. A method for the preparation of 

ogil ulcis 
CE: CH2 - C2H8 CE 

which comprises bringing together in the presence of an 
inert volatile solvent at a reacting temperature in the 
range of about 25°. C. to the reflux temperature and 
thereby causing to react in molecular proportions of sub 
stantially one of the former to two of the latter N,N'- 
tetramethylbutylenediamine and dodecenyl chloride. 

14. A method for the preparation of 

or uCH, 
un-CH-C=C-CH-N- CH data C2H8 CE 

which comprises bringing together in the presence of an 
inert volatile solvent at a reacting temperature in the 
range of about 25 C. to the reflux temperature and 

s 
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thereby causing to react in molecular proportions of 
substantially one of the former to two of the latter 1,4- 
bis(dimethylamino)-2-butyne and dodecenyl chloride. 

15. A method for the preparation of 
og II puCH, 

N-CH-CH-CH-N- of baha (G CE 
which comprises bringing together in the presence of an 
inert volatile solvent at a reacting temperature in the 
range of about 25° C. to the reflux temperature and 
thereby, causing to react in molecular proportions of 
substantially one of the former to two of the latter N,N'- 
tetramethyl-2-hydroxypropylenediamine and dodecenyl 
chloride. . 
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