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AMIENATTON OF ALIKYHL HALMIDES 
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ABSTHTRACT 015' THITE. HDISOLOSURE 
A process for the amination of random alky1 halides is 

disclosed. A reaction mixture comprising a ternaIy SyS 
tem of a random alky1 halide, an amine base and a reac 
tion medium (e.g., water, methano1 and Water/methano1 
Imixtures) is prepared and heated to a reaction temper 
ature of from about 150° F. to about 450° F. The prod 
ucts of this process, random alky1 primary, Secondary and 
tertiary amines, are useful as intermediates in the pro 
duction of Synthetic detergents, fabric Softening agents 
and bacterioStats. 

FIELD OF THE INVENTION 
This invention relates to amination of halogenated 

lhydrocarbons and more particularly to amination of 
paraffin derived alky1 halides. In addition, this invention 
relates to the production of primary, Secondary, and ter 
tiary alky1 amines by the reaction of Straight chain or 
branch chain alky1 halides with armine bases Such as am 
monia, primary amines, or secondary amineS. This inven 
tion further relates to amination of internally halogenated 
paraffins heretofore thought to be too unreactive for com 
Imercial utilization in an amination reaction. Also this in 
vention relates to a process whereby - 1ong chain alky1 
internal primary, secondary and tertiary amines can be 
obtained in greatly improved yields and at greatly im 
proved reaction rates over that heretofore obtainable. 

PRIOR ART 
· Heretofore, aminated paraffin products have been ob 
tained by aminating halogenated paraffin derivatives, Ob 
tained from halogenation of petroleum hydrocarbonS. 
E. Profft in U.S. Pat. 2,305,830 discloses , an amination 
process consisting of reacting chlorinated petroleum hy 
drocarbons with ammonia in alcohol or other Solvents for 
four hours. R. L. Wakeman in U.S. Pat. 3,287,411 dis 
closes an amination process, in which monochlorinated 
aliphatic hydrocarbons with the chlorine radical attached 
to the penultimate carbon atom are reacted With amines 
for six to seven hours. K. Keller in U.S. Pat. 1948,924 
discloses a process for the preparation of derivatives Of 
paraffin hydrocarbons, containing at least 9 carbon atomS, 
?y reacting ammonia (or an agent yielding ammonia, 
Such as ammonium carbonate) with halogenated deriva 
tives of paraffin. hydrocarbons, containing at least 2 halo 
gens, for two or three hours in an aqueous or alcoholic 
Solution. 

In the art hereinbefore cited, the processes all involve 
the reaction of an amine base, e.g., ammonia, a primary 
amine, or a secondary amine, with a halogenated paraffin 
in the presence of a solvent. However, in no instance is 
there a recognition nor an appreciation that the yields 
of the desired aminated reaction products and the reaction 
rates Were critically dependent on the reactants used, the 
concentrations used or the reaction medium - employed. 
Consequently, the processes described above involve the 
use of unreasonably long reaction times, and high tem 
peratures and preSSures. 
The process of this invention represents a departure from 

the known prior art of aminating halogenated paraffins 
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2 
by avoiding the necessity for using a specific type of halo 
genated hydrocarbon (e.g., a hydrocarbon having a ter 
minal halide or a hydrocarbon having a halogen on the 
|penultimate carbon atom) and using long reaction times 
(e.g. two to Seven hours) at high reaction temperatures 
and pressures. In addition, the process of this invention 
reduces materially the formation of dialky1 amines which 
long has been a troubleSome by-product in armination 
processes. The present invention provides an improved 
proceSS for preparing alky1 amines, especially internal 
alky1 amines, in high yields according to a rapid and 
unique reaction. Reference is made to the accompanying 
drawings Which are ternary diagrams illustrating the re 
action mixture compositions used in the amination process 
described hereinafter in which the Surprising and unex 
|pected increase in yields and reaction rates are obtained. 

IDESCRIPTION OF THE INIVENTION 
The present invention in its broadest terms is a process 

which comprises reacting a random alky1 halide with an 
amine base in a reaction medium resulting in the displace 
ment of the halogen atom by the amine base thereby form 
ing a random alky1 amine and a hydrohalic acid. More 
Specifically the process comprises preparing a reaction 
mixture consisting essentially of: (1) a Irandom alky1 
halide having the formula RX wherein R is a straight 
or branch chain alky1 radical containing from about 8 to 
about 24 carbon atoms, and Wherein X is a halogen atom 
Selected from the group consisting of chlorine, bromine 
and iodine, Said halogen atom being randomly distributed 
on the alky1 chain; (2.) an amine base having the formula, 

Wherein R1 and R? each are selected from the group con 
Sisting of hydrogen; alky1 groups having from 1 to about 
3 carbon atoms; and hydroxyalky1 groups having from 
1 to about 3 carbon atoms; and (3) a reaction medium 
Selected from the group consisting of Water, methanol, 
and mixtures thereof; and heating Said reaction mixture 
to a temperature of from about 150° F. to about 450° F. 

RANDOM ALKYL. HALIEDE, 

The random alky1 halide reactant useful for the present 
invention can be obtained by methods well-known in the 
art. (The term “random as used herein means that the 
halogen Substituent can be located secondarily e.g., in 
ternally, at any position on the alky1 chain). For exam 
ple, the random alky1 halides can be obtained from the 
hydrohalogenation of olefins, from direct halogenation of 
paraffins, or by other processes well known in the art 
for the production of alky1 halides. A. distinct advantage 
and preferred embodiment of the process of this invention 
is that internally substituted halogens, e.g., halogens posi 
tioned internally on the carbon Skeleton such as 4-chloro 
hexadecane, can be advantageously used. Heretofore, 
amination proceSSes have almost exclusively used termi 
nal halides and eSpecially terminal bromides because of 
the greater reactivity of these species and the necessity for 
the use of these more reactive species in prior art 
proceSSeS. 
The process of this invention is especially advantageous 

in aminating internal alky1 halides, so-called secondary 
and tertiary halides, because the process can be used to 
aminate these alkyl halides heretofore believed to be 
too unreactive for commercial utilization. Primary halides 
can also be aminated according to the process of this in 
Vention as well as in known prior art processes. 
A common mthod of preparing alky1 halides is by hy 

drohalogenation of unsaturated paraffins. In the hydro 
halogenation of unsaturated paraffins (i.e., the addition of 
a hydrogen halide to an olefin) the halogen substitutes 
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on the carbon atom of the double bond containing the 
least number of hydrogen atoms, in accordance With 
Markownikofis rule. This provides feed stock containing 
predominately secondary halides and almost no primary 
halides. AS is Well1 known, terminal halogens can be dis 
placed in an amination process much more readily than 
interna1 or secondary halogenS, that is, halides substituted 
on a carbon atom other than on a terminal carbon atom. 
In addition, as is well known, halogens substituted on the 
Second (penultimate) carbon are more readily displaced 
than those Substituted more internally, i.e., on the third, 
fourth, etc., carbon atom. In addition, processes for the 
|preparation of amines from halogenated paraffins have 
heretofore almost exclusively used primary alky1 bromides 
because the primary bromides provided even greater re 
activity than the primary chlorides. Thus, heretofore halo 
genated paraffin feed Stock which was to be reacted Sub 
Sequently With amine bases according to processes Well 
known in the art to obtain long chain amines were those 
With terminal or penultimate bromide substitution be 
cause of the necessity of using these more reactive species 
in prior art amination processes. Thus the prior art proc 
esses required that the halogenated paraffins be prepared 
using methods in which the halogen would be substituted 
in an anti-Markownikoff manner to obtain terminal halide 
Substitution. 

It was unexpected that the process of this invention 
could be advantageously employed to prepare amines by 
displacement of a halogen atom at any position in the 
carbon chain, e.g., any location on the alkyl chain, and 
any type of halogen atom, e.g., chloride, bromide and 
iodide, in View of the prior art. 
As has been hereinbefore indicated in the process of 

this invention, the alky1 group of the random alky1 halide 
can be either branch chain or straight chain. In addition, 
Imixtures of different alky1 chain lengths and halogens in 
different internal positions within the alky1 chain can be 
used. All of the halogens can be removed in the amina 
tion Step of the present invention regardless of location 
in the chain. Thus, petroleum hydrocarbons which are 
halogenated directly by processes Well1 known in the art to 
produce alky1 halides With the halogens substituted at 
any position can be used in the process of this inven 
tion. China, lengths from about 8 carbon atoms to about 
24 carbon atoms can be used. A preferred range is from 
about 10 carbon atoms to about 22 carbon atoms, since 
these chain length amines are of commercial interest in 
the production of Synthetic detergents. For example, where 
alky1 halides having from about 10 to about 24 carbon 
atoms are reacted with dimethylamine and subsequently 
OXidized, using hydrogen peroxide, to the corresponding 
1ong chain amine oxides, the resulting amine oxides are 
useful as Synthetic detergents in laundering textiles. The 
1products of this process are also useful in the production 
of fabric Softening compounds. For example, alky1 halides 
containing from about 16 to about 24 carbon atoms can 
be reacted with methylamine according to the process of 
this invention to produce secondary amines. These sec 
Ondary amines can be then reacted with a primary halide 
to obtain tertiary amines which can be subsequently 
quaternized with methy1 chloride. The resulting quater 
Inary ammonium compounds are useful as fabric softening 
agents to be used in the rinse step in the laundering of 
textiles. In addition quaternary ammonium compounds 
are Well known as bacteriostats. Alky1 halides having chain 
lengths Shorter than about 8 carbon atoms can also be 
aminated by the procedure described herein. However, 
Since these halides are relatively much more reactive than 
1onger chain length halides, other conventional amination 
|prOcedures can likewise be used with equally satisfactory 
results. 

Examples of Suitable random alky1 halides for the pur 
pOSes of this invention which are illustrative and merely 
Irepresentative of the aforementioned classes are: straight 
Chain Secondary halogenated alkanes Such as 2-chlorooc 
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4 
tane, 3-chloronomance, 2-chlorodecane, 5-chloroundecane, 
6-chlorododecane, 5-chlorotridecane, 7-chlorotetradecane, 
5-chloropentadecane, 2-chlorohexadecane, 8-chlorohepta 
decane, 4-chlorooctadecane, 8-chlorononadecane, 10 
chloroeicoSane, and 10-chlorotetracoSane, and mixtures 
thereof; 2-bromooctane, 3-bromonomane, 2-bromodecane, 
5-bromoundecane, 6-bromododecane, 6-bromotridecane, 
7-bromotetradecane, 5-bromopentadecane, 2-bromohexa 
decane, 8-bromoheptadecane, 4-bromOOctadecane, 8 
bromononadecane, 4-bromoeicoSane, 11-bromodocOSane, 
and 12-bromotetracoSane, and mixtures thereof; and 2 
iodooctane, 3-iodonomane, 5-iododecane, 5-iodoundecane, 
6-iodododecane, 6-iodotridecane, 7-iodotetradecane, 5 
iodopentadecane, 2-iodohexadecane, 7-iodoheptadecane, 
3-iodooctadecane, 8-iodonomadecane, 10-iodoeicoSane, 11 
iododocosane, and 4-iodotetracoSane, and mixtures there 
of. Specific examples of secondary branched chain alkyl 
halides which can be used in the process of this invention 
are 2-chloro-3-ethyldecane, 2-bromo-5-butyloctane, 2 
iodo-5-ethyldodecane, 2-bromo-4-butyldecane, 2-bromo-3- 
heXyloctane, 4 - chloro - 2-ethyltetradecane, 12-chloro-5- 
butyldodecane, 2-bromo-6-heXyldecane, 3-chloro-5-meth 
yldecane, 5 - chloro - 3 - propyloctane, 2-iodo-5-propyl 
dodecane, 7 - bromo - 2-methyldecane, 6-chloro-4-ethy1 
|pentadecane, 14-chloro - 8-ethyldocosane, 7-iodo-2-octyl 
dodecane, and 3-iodo-12-mthylldocosane. In addition ter 
tiary halides, e.g., 2–methyl-2-chlorohexadecane, 5-ethyl 
5 - bromoeicosame and 2,2 - dimethy1-10-ethy1-10-chloro 
docosane, are also Suitable for the process of this inven 
tion. As can be seen by the examples hereinbefore given, 
the location of the halogen atom can be at any of the 
carbons on the alky1 chain. The process of this invention 
is epecially advantageous in the use of Secondary random 
alky1 halides. Mixtures of the chloro, bromo and iodo 
Compounds can be used although this is not normally 
desired due to differences in relative reactivity and the 
difficulties encountered in commercial utilization of the 
1prOceSS of this invention, e.g., where recycling the un 
Teacted Starting materials is desired. Straight chain halo 
genated paraffinS or petroleums in Which the halogens are 
chloro and bromo are preferred because of their avail 
ability and reactivity. Halogenated paraffins containing 
up to about 20% unhalogenated paraffin can also be used. 
The random alky1 chlorides, e.g., the chlorinated paraf 
fins, are especially preferred because of their lower cost. 

AMINE BASE 
The term amine base as used in the description of this 

invention is used generically to describe ammonia, pri 
Imary amines and Secondary amines. The amine base acts 
aS an attacking Species to the halogen atom on the car 
bon Skeleton. 
The amine bases which can be used in the process of 

this invention have the formula 

Wherein R1 and R? each are selected from the group con 
Sisting of hydrogen; alky1 groups having from 1 to about 
3 CarbOn atoms; and hydroxyalky1 groups having from 1 
to about 3 carbon atoms. 
Where R1 and R? are alkyl groups, Suitable alky1 groups 

are as followS: methy1, ethy1, propy1, and iso-propy1. 
Where R1 and R? are hydroxyalky1 groups, Suitable groups 
are as follows: hydroxymethyl, hydroxyethy1, and hy 
drOXypropyl. Straight chain alky1 groups are preferred. 
Methy1 and ethy1 are especially preferred. ' 
Where both R1 and R? are hydrogen, the amine base is 

?IIm]Im1OIm1a, · 

Where the amine base is a primary amine, e.g., where 
R* is an alky1 or hydroxyalkyi group, and R2 is hydrogen, 
illustrative amines are as follows: methylamine, ethyi 
amine, propylamine, isopropylamine, 2 - hydroxyethy1 
amine, and 3-hydrOXypropylamine, Methylamine and eth 
ylamine are preferred, • 



3,542,876 
5 

Where the amine base is a secondary amine, e.g., Where 
both R1 and R? are alky1 or hydroxyalky1 groups, illustra 
tive amines are as follows: dimethylamine, ethylmethyl 
amine, diethylamine, ethylpropylamine, and hydroxyethy1 
methylamine. 

REACTION MEDHUM 
It has now been discovered that the reaction between 

the random alky1 halide and the amine base, as these 
terms have been described hereinbefore, requires a critical 
Teaction medium concentration in addition to critica1 
Irandom alky1 halide and amine base reactant concentra 
tions in order to obtain the desired objective of high yields 
and reaction rates. The reaction medium Which can be 
employed in the process of this invention is comprised 
eSSentially of Water, methanol or mixtures of water and 
methano1 in a weight ratio of about 10:1 to 1:10. The 
Ireaction medium has many of the properties of a solvent. 
However, in the process of the present invention, the 
Ireaction medium is necessary to accomplish more than 
Simply providing a homogeneous reaction System * (a1 
though in the proceSS of this invention a homogeneous 
System is an advantage). The reaction medium facilitates 
the amination of the alky1 halide in a number of ways. 
A neceSSary property of the reaction medium is that it 
should be Sufficiently polar to polarize the carbon/halide 
|bOnd On the random alky1 halide to facilitate the halogen 
displacement. It is preferred that the reaction medium be 
capable Of Solvating or isolating the displaced halogen so 
that the amine base may attack the site from which the 
halogen atom has been abstracted. In addition the reac 
tion medium should act as a Solvent and be capable of 
disSolving both the random alky1 halide as well as the 
amine baSe used. The reaction medium concentration is 
a Critical consideration in obtaining the unexpectedly high 
yields and fast Teaction TateS obtainable in the amination 
process described herein. This will be apparent on ex 
amination of the examples given hereinafter. 

In the proceSS of this invention, ammonia and amines 
can affect the Solvent characteristics of the reaction Sys 
tem. Although ammonia and amines employed in the 
proceSS of this invention are present in the reaction mix 
ture primarily as reactants, they can affect the solvent 
characteristics of the reaction mixture. In addition the 
presence of the random alky1 halide may also affect the 
Solvent properties of the reaction system. For example to 
aminate an extremely hydrophobic random alky1 halide 
(e.g., a long chain. random alky1 halide) with a hydro 
philic amine base (e.g., ammonia) the Solvent properties 
of the reaction System, e.g., the Solvent properties con 
tributed primarily by the Water, methano1 or water/meth 
ano1 mixtures as the reaction medium modified by the 
Ireactants present, can be changed to result in a more com 
patible reaction system. Addition of solvents or diluents 
Such as ethanol, propano1, iso-propanol, dimethyiform 
amide and dimethylacetamide can increase the solubility 
of the reactants in the reaction medium. Use of these 
diluents can be desirable to obtain a more efficient react 
ant System or to operate the process more economica11y. 
In addition to the use of the diluents 1isted above, mix 
tures of 2 or more of these diluents in Varying ratios can 
be suitably employed where desired. Use of diluents such 
as ethanol, propanol, isopropanol, dimethylformamide and 
dimethyllacetamide with water, methano1 and mixtures of 
Water and methanol as the reaction medium in a ratio 
of 1:10 to about 10:1 by weight is within the Spirit and 
scope of this invention. Where such levels of diluents are 
used the optimum composition for a specific reaction Sys 
tem, e.g., Irandom alky1 halide, amine base and - reaction 
medium may be different from the compositions which 
are optimum in the absence of the diluentS. Nevertheless 
the concentration of the reaction medium (With or with 
Out the presence of the diluents described hereinbefore) 
is still critical if the objects of the process of this inven 
tion are to be attained. 
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PROCESS CONTDITIONS 

The amination process of this invention can be con 
ducted at a temperature of from about 150° F. to about 
450° F. Temperatures 1ower than about 150° F. result 
in a Slow reaction. Temperatures above about 450° F. 
promote the formation of undesired by-products. Ele 
Vated preSSures are not required to accomplish the ob 
jects of this invention. However, a closed System is pref 
erably used to minimize loss of reactants and products. 
Where a closed System is used elevated pressures (i.e., 
autogenic) are obtained. The autogenic pressures obtained 
Will be dependent, in part, upon the reactants used, the 
COncentrations of the reactants used, and the temperatures 
Of operation. With volatile reactants, the pressures gen 
erated Will be higher than with less volatile reactants. As 
has been hereinbefore Stated the operating pressure dur 
ing the reaction is not a critical consideration and higher 
preSSureS than those generated by the reactants can be 
uSed. Autogenic pressures are normally used. The auto 
genic preSSures obtained will range from about 100 p.s.i.g. 
to about 2000 p.S.i.g. One skilled in the art can select 
equipment to accomplish the process of this invention 
Without departing from the Spirit and scope of this in 
Vention. 
The reaction time required for the process of this 

invention, e.g., for the conversion of the random alky1 
halide, Can range from about 5 minutes to about 4 hours 
depending upon the particular ternary system involved. 
For example, for the random alky1 chlorides the time 
required can range from about 30 minutes to about 4 
hOurS While for the random alky1 bromides . the time 
Iequired can Tange from about 5 minutes to about 60 
Iminutes. With readily reactive amine bases such as methyi 
amine and dimethylamine with the random alky1 chlo 
Irides the time required Will be about 30 minutes and 
With the Irandom alkyi bromides the time required will 
be about 5 to about 10 minutes. 

REACTION PRODUCTS 

The products of the reaction of the random aiky1 halide 
and the amine base are dependent upon the specific amine 
baSe employed. For example, where the amine base is 
ammonia, a primary amine is obtained according to the 
following: 

Where the amine base is a primary amine such as methy1 
amine (e.g., Where R1 is a methy1 group and R2 is hydro 
gen), a SeCOndary amine is formed. according to the 
following: • • 

Where the amine base is a Secondary amine such as di 
Imethylamine (e.g., Where both R1 and - R2 are methy1 
&TOupS), a tertiary amine. is formed according to the 
following: • ’ • 

R and Xin the above three equations are as hereinbefore 
defined. The terms primary, secondary and tertiary, as 
llSed in the immediate preceding discussion are intended 
to refer to the degree of Substitution of the amine bases 
uSed and the resulting amine formed rather than the 
|pOSitioning of the armino group on the carbon skeleton. 

In the proceSS of this reaction the hydrohalic acids 
formed (Shown in the immediate preceding schematic 
equationS as free hydrohalic acid) are normally tied up 
by neutralization with a portion of the amine base (e.g. 
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by neutralization of a portion of the amine formed in 
the reaction of the random , alky1 halide and the amine 
base (e.g., • 

RINRIIX) 
or by dissolution (ionization) in the reaction System (e.g. 
NH4+ and X—X. 
The reaction products can be separated from the un 

reacted starting materials by methods well known in the 
art, e.g., distillation or acid/base extraction procedures. 
Where it is desired the unreacted Starting materials and 
reaction medium used can be Separated from the reaction 
|products and recycled. The process of this invention can 
be run as a batch or a continuous proceSS. 

In order-to achieve the desired objects of this invention 
?f increasing the reaction rate and the yields obtainable 
over. prior art amination methods, the concentration 
ranges of the three components involved in the process 
of this invention are a critical consideration. The critical 
ity of the reactant concentrations is illustrated in the 
following examples. º_jnless otherwise indicated Weight 
percents are used. 

|EXAMPLES 

Genera1 

The aminations were conducted in a 300 mh. Stirred 
autoclave (Autoclave Engineers 300 cc. Magne Drive). 
An air-driven magnetic Stirrer which could be varied from 
about 100 r.jp.m. to about 1800 r.jp.m. equipped with a 
turbine type agitator (Dispersimax) was used. The auto 
clave was heated externally with an electrical strip heater 
and internally with a Steam coil (150 p.S.i.g.). Steam 
heat was normally used with temperatures up to about 
340° F. with supplemental electrical heat being used to 
obtain temperatures in excess of 340° F. The autoclave 
temperature was controlled to within –t–2° F. 
The random alky1 halide and the reaction medium 

Were charged into the autoclave and this mixture WaS 
heated to the desired reaction temperature. The amine 
base was charged under nitrogen pressure (from a chilled 
bomb) into the system once the autoclave reached the 
reaction temperature. Samples were Withdrawn periodi 
cally through a capillary tube into Sample bottles located 
outside the autoclave cell to follow the course of the 
reaction. The first 2 ml. of each of the Samples WaS 
discarded because of possible contamination with Sampling 
tube residue from the previous Samplings. Once the reaC 
tion was completed, the autoclave Was cooled by paSSing 
water through the steam coil. The products Were dis 
charged through a drain at the bottom of the autoClaVe. 
The random alky1 halides used in Examples I and IV 

as starting materials were prepared by hydrohalogenation 
of oz-olefins followed by randomization With a FeCl? Cat– 
alyst. These random (designated r hereinafter) alky1 
halides had no 1-isomer (e.g., terminal) present. The 
composition and isomer distribution of the r-alky1 halideS 
used in these examples given hereinafter are Shown in the 
following table: 

|RANDOM HALIIDE, COMPOSITIION 
T-Alky1 halide ------------------------------- r-C16C1 
IHaiide carbon position distribution: 

2nd, perCent -------------”- - — •- — –?. - - - - —- - = - - - - - - —- 17.3 

3rd, perCent --------------------------------- 15.3 
4th, IperCent --------------- ???--> •?-s: ??? ????? - - «- •- •-??: *--* --> • + • • 11.7 

5th, peTCent —-------------------------------- 14.9 
6th–10th, Ipercent --------------------------- 40.7 
Purity, perCent ------------------------------ 96 

Unhalogenated paraffin (20%) of equivalent chain 
1ength was added to the above r-alky1 chloride to Obtain 
a r-alky1 chloride/paraffin mixture Similar in nature to 
samples which can be obtained commercially. For Sim 
|plicity in the examples to follow the mixture is deSig 
nated hereinafter as r-C16 chloride or r-C16Cl. 
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8 
The amine bases and the reaction medium Were ob 

tained from commercial Sources. M 
The reaction mixture at the end of the reaction period 

comprises internal r-alky1 amines, r-olefins (formed .. due 
to an elimination resulting in the loss of HX from the 
alky1 halide), Tunreacted r-alky1 halide, reaction medium, 
T-alkylamine and amine hydrohalide Salts. The r-alky1 
amine, r-olefin, and r-alky1 halide were removed from 
the reaction medium using the following extraction pro 
Cedure: The reaction mixture Was taken from the auto 
Clave, Warmed and Stripped with nitrogen to remove any 
exceSS amine base. A 50% caustic Solution, e.g., sodium 
Or potaSSium hydroxide, - Was added to convert any r-alky1 
amine Salt (e.g., r-alky1 amine hydrohalide salt) to free 
amine to facilitate extraction of the r-alky1 amine with 
|patroleum ether. The r-alky1 halide, r-olefin, and r-alky1 
armine Were then extracted With three equal portions of 
petroleum ether (each portion Was equa1 to approxi 
mately twice the volume of extracted oii). The petroleum 
ether extract Was Washed once with a Small quantity of 
Water, dried with sodium Sulfate and filtered. The petro 
leum ether Was Stripped off with nitrogem. Separation of 
the r-alky1 amine from any water insoluble materials, 
Such as T-olefin and unreacted r-alky1 halide, was by con 
Version of the r-alkyli amine to the amine Salt using an: 
aqueous hydrochloric acid Solution, Several extraction 
Stages Were required for a clean Separation. The r-alkyl 
amine was recovered by making the Solution basic, ex 
tracting Several times with petroleum ether, back-wash 
ing Once with a Small amount of Water, drying over 
Sodium Sulfate, filtering and driving off the petroleumn 
ether with mitrogen. 
The analytical data on the reaction products were ob 

tained in the following manner. An F&M 720 gas chroma 
tograph Was used for rapid estimations of the reactant 
and product levels in the samples taken during the process. 
A 10 ft., 44 ’’ diameter CarbowaX column (15% diethyll 
ene glyco1 adipate) provided good Separation of the r 
olefin, r-alky1 halide and r-alky1 amine and was used to 
estimate percent conversion. 

Elemental and functional group analysis Was also used 
for determining final product composition. Kjeldahl mitro 
gen Was used as an accurate method for determining per 
cent r-alky1 amine. The percent r-alky1 halide was cal 
culated from the halide value while the r-olefin content 
in the product formed as a by-product by elimination of 
hydrogen halide was obtained from the iodine value (IV) 
or hydrogen iodine value (HIV). Carbon and hydrogen 
Values Were used for checking closure to 100%. The pre 
Sence of r-alkyi amine or r-olefin in a Sample was easily 
detected by infrared Spectroscopy on a Perkin-Elmer In 
fracord. Thin layer chromatography (TLC) was used to. 
detect long chain or any disubstituted (i.e. dialky1) amine 
formation at 1evels less than 1%. Dialky1 amine concen 
trations Were also accurately measured with a high tem 
|perature (300° C.) gas chromatograph (Silicone rubber 
column). } 

IEXAMPLE, I 

Amination of r-C16 chloride with dimethylamine 
in Water 

The high pressure autoclave described above - was 
washed with acetone and allowed to dry. The lines to the 
autoclave were cleaned by forcing acetone through them 
under nitrogen pressure. Water (68 g.) and alky1 chloride 
[80% r-CH3 Cl and 20% paraffin C-18], (24 g.) Were 
charged into the cold autoclave and Sealed. A - 200 ml. 
|bomb was then chilled in a Dry Ice-acetone bath, liquid 
dimethylamine (108 g.) added, and the bomb Was Sealed. 
The bomb was connected to the autoclave and a high. 
pressure nitrogen gas Source. 
Steam was passed through the autoclave to bring the 

temperature up to 265° F. and the dimethylamine WaS 
added under nitrogen pressure. The reactant mixture in . 
the autoclave for this run Was 34% Water, 12% r-Cu? 
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chloride and 54% dimethylamine by weight. The reaction 
temperature was increased to 300° F. The temperature 
Was controlled accurately by regulating the inlet Steam 
pressure. Vigorous Stirring was continued throughout the 
reaction period. 
At the end of 1/2 hr. of reaction time a 5 m1. Sample 

Was withdrawn through a capillary tube for analysis. The 
Sample Was added to 25 ml. of Water made basic with 
Sodium hydroxide. The Water insolubles Were extracted 
With three equal portions (25 ml.) of petroleum ether. 
The petroleum ether layer was dried with sodium Sulfate 
and the petroleum ether Stripped oft With nitrogen gas. 
The resulting materia1 had a 1ight Straw yellow color. 
A gas chromatograph of the pertoleum ether extract 

indicated the composition to be 13% r-C:18 olefin, 55% 
r-Cus dimethylamine, and 32% unreacted r-Cu? C1 by 
weight. The paraffin peak on the chromatograph was 
observed but was ignored Since it represented a nonre 
active Spuecies. The Same Sample Was Submitted for an 
iodine value, Kjeldahl nitrogen value and a chlorine value. 
The values obtained were corrected for the paraffin pre 
Sent and mole percent of r-C16 dimethylamine in the pro 
duct mixture Was calculated. The. mole percentage figure 
So obtained Was plotted as a function of the initia1 reac 
tion mixture composition on a triangular graph as de 
Scribed below. 
The above procedure was repeated with other Starting 

compositions in which the same three compounds Were 
used, i.e., Water, dimethylamine, and r-C16 CI but in 
which the weight proportions of the compounds Were 
varied. The mole percentages of the desired amine pro 
duct were obtained for several mixtures by running the 
reaction, analyzing the reaction products, and calculating 
the mole percentages. The results established that a critical 
relationship existed between the initial reactant propor 
ions (by weight) and the rate of reaction and the yields 
(mole percentages) obtained. These conclusions are Set 
forth in the triangular diagram of FIG. 1. FIG. 1 is a 
triangular diagram of the conventiona1 type with each 
apex representing 100% of the designated component. 
Each of the lines parallel to the sides of the triangular 
diagram represent 10 weight percent. The curved graph 
lines A and B Were drawn by joining the plotted points 
representing equal moral percentages of the desired amine 
reaction product. Thus, Line A delineates those initia1 
reactant mixture compositions (my weight) which will 
yield 45 mole percent r-C-18 dimethylamine formation 
after 30 minutes. Similarly, Line B represents those ini 
tial reaction mixture compositions which will yield 20 
mole percent r-Cu8 dimethylamine formation. 
On examination of FIG. 1, it can be seen that the 

formation of r-C18 dimethylamine is highly dependent 
on the initia1 reaction mixture proportions. For example, 
by changing from an initial ternary reaction mixture com 
|position Which corresponds to any point on Line B to 
an initia1 ternary reaction mixture composition which 
corresponds to any point on Line A it is possible to 
achieve an improvement of 125% in the molar percentage 
of the desired reaction product While Still using the Same 
reaction conditions, i.e., temperature and reaction time. 
An even greater increase in molar percentage of the de 
Sired reaction product can be obtained by changing the 
initial reaction mixture composition corresponding to a 
point outside of the area circumscribed by Line B to an 
initial reaction mixture composition corresponding to a 
point Within the area circumscribed by Line A. 

Based on the conclusions apparent from FIG. 1, the 
optimum initia1 reaction mixture composition for con 
Version of r-C16Cl to r-C16 dimethylamine is an imitia1 re 
action mixture composition of about 10% r-Cas chloride, 
60% dimethylamine and 30% water. 
The results Summarized in FIG. 1 demonstrate the 

Inecessity of having the initial reaction mixture composi 
tions range within the area circumscribed by Line B. 
Operation of the process of this invention outside of the 
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concentration ranges circumscribed by Line B does not 
result in favorable yields or reaction rates. It Was un 
expected with the ternary system of r-C16 chloride, di 
methylamine, and Water that the area in which favorable 
yields or reaction rates could be obtained Would be SO 
limited in view of the total possible initial reaction mixture 
compositions. In addition it was unexpected that theSe 
compositions would result in the conversion in only */2 
hour since the prior art teaches that much longer reaction 
times are required, e.g., on the order of two to Seven houTS 
to effect conversion. \ • 

Other secondary amine bases can be Substituted on an 
equivalent basis - for the dimethylamine used in Example 
I above to obtain substantially similar results in that a 
tertiary C16 amine is obtained; e.g., ethylmethylamine, di 
ethylamine, ethylpropylamine, propylmethylamine, (hy 
droxymethy1)methylamine, (hydroxyethy1)ethylamine, 
and (hydroxypropy1)methylamine. • 

Other random alky1 halides can be substituted on an 
equivalent basis for the r-C18 chloride used in Example I 
above to obtain substantially similar results in that tertiary 
random alky1 dimethylamines are formed; e.g., 
3-chloronomane, 
6-chlorododecane, 
7-chlorotetradecane, 
1-chloropentadecane, 
4-chlorooctadecane, 
10–chloroeicoSane, 
2-bromooctane, 
3-bromodecane, 
6-bromododecane, 
7-bromotetradecane, 
5-bromopentadecane, 
11-bromodocOSane, 
3-iodooctane, 
5-iodoundecane, 
6-iodododecane, 
4-iodotridecane, 
7-iodotetradecane, 
2-iododhexadecane, 
3-iodooctadecane, 
8-iodomonadecane, 
4-iodotetracosane, 
2-bromo-3-butyloctane, 
2-bromo-3-heXyloctane, 
3-chloro-5-methyldecane, 
5-chloro-3-propyloctane, 
2-methy1-2-chlorohexadecane, and 
5-ethy1-5-bromoeicosane. 

Substantially Similar results are obtained where no un 
halogenated paraffin is present in the r-C16 chloride in that 
I-C16 dimethylamine formation is obtained. 

|EXAMPPLE II 

Amination of r-C16 chloride with methylamine in water 
The procedure described in Example I above was fol 

1OWed eXCept that methylamine was substituted for the di 
Imethylamine. The resulting ternary system composition 
for the run WaS 20% r-C1?Cl?. 54% methylamine, and 
26% Water. AS in Example I additional runs were made 
With the initia1 reaction mixture compositions being varied. 
The Imolar percent r-C16 methylamine obtained for the 
Various initial reaction mixture compositions used per 
Imitted the COnStruction of the triangular diagram shown 
in FIG. 2. FIG. 2 is a typical triangular diagram with each 
apeX Iepresenting 100% of the designated component 
Of the ternary System. In FIG. 2 the three components are 
T-C16 chloride, methylamine and water. Each of the lines 
parallel to the Sides of the triangular diagram represents 
10 Weight percent. The Lines C and D are lines of equal 
T-Cu6 methylamine formation in mole percent. The Lines 
C and D Were obtained in the same way Lines A and B 
Were Obtained in FIG. 1, i.e., by plotting the points rep 
TeSenting the initial ternary mixtures tested and the molar 



3,542,876 
11 

percentages of r-C16 methylamine obtained. The points 
of equal molar percentages Were joined to obtain Lines C 
and D. Line C represents those initial ternary composi 
tions which yield a 55 mole percent r-C16 methylamine 
formation after only 30 minutes. Line D represents thoSe 
reaction mixture compositions which yield a 20 mole 
|percent r-C16 methylamine formation using the Same Te 
action conditionS. 

· On examination of FIG. 2 it can be Seen that the forma 
tion of r-C16 methylamine is dependent upon the initial 
reaction mixture concentrations. For example by making 
only a Small change in the initial reaction mixture 
composition corresponding to a point on Line D to an 
initial reactant composition corresponding to a point On 
Line C results in about a 175% increase in the yield Of 
r-CHé methylamine using the Same reaction COnditionS. AS 
even greater increase in the yields obtainable results where 
the initial reaction mixture composition is changed from 
a point falling outside of the area circumscribed by Line 
|D into the area circumscrbed by the Line C. 

Based on the conclusions Summarized in FIG. 2, the 
optimum reaction conditions, e.g., initial compositionS, is 
about 10% r-C16 chloride, 70% methylamine and 20% 
Water“. 

It was unexpected that 55 mole percent r-C16 methyl 
amine would be formed using a ternary reactant SyStem 
of r-CIe chloride, methylamine, and Water in Only 30 
minutes. The results Summarized in FIG. 2 demonstrate 
the necessity of having the initial reaction mixture con 
centration within the area circumscribed by Line D. Cp 
ertion outside of this area does not result in favorable 
yields or reaction rateS. 

Other primary armines can be Substituted on an equiv 
alent basis for the methylamine used in Example II above 
and substantially similar Tesults are obtained in that the 
corresponding r-C16 Secondary amines are obtained; e.g., 
ethylamine, propylamine, (hydroXymethy1) amine, (hy 
droxyethy1) amine, and (hydroxypropy1)amine. 

Other random alky1 halides can be Substituted on an 
equivalent basis for the r-C16 chloride used in Example II 
above and substantially similar results are obtained in that 
secondary alky1 methylamines are formed; e.g., 

2-bromooctane, 
3-bromodecane, 
6-bromododecane, 
7-bromotetradecane, 
5-bromopentadecane, 
11-bromodocoSane, 
3-chloronomane, 
6-chlorododecane, 
7-chlorotetradecane, 
1-chloropentadecane, 
4-octadecane, 
10–chloroeicosane, 
3-iodooctane, 
5-iodoundecane, 
6-iodododecane, 
7-iodotetradecane, 
2-iodohexadecane, 
3-iodooctadecane, 
8-iodomonadecane, 
4-iododtetracoSane, 
2-bronno-3-butyloctane, 
2-bromo-3-heXyloctane, . 
3-chloro-5-methyldecane, 
5-chloro-3-propyloctane, 
2-methy1-2-chlorohexadecane, and 
5-ethyl-5-bromoeicosane. 

EXAMPLE, III 

Amination of r-C16 chloride with ammonia in water 
The procedure described in Example I above was fol 

lowed except that ammonia was substituted for the di 
methylamine and the reaction period was extended to 60 
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minutes. The resulting ternary system composition for 
the run was 20% r-C1?Cl, 58% ammonia and 22% Water. 
As in Example I additional runs were made with the initial 
reaction mixture compositions being varied. The percent 
r-C16 amine obtained for the various initial reaction miX 
ture compositions run permitted the construction of the 
triangular diagram shown in FIG. 3. In FIG. 3 the three 
components are r-C16 chloride, ammonia and Water. AS 
in FIGS. 1 and 2 Line E on the graph was drawn by join 
ing points providing equal molar percentages of I-C-18 
amines formation, Line E, Irepresents those initial ternary 
reaction mixttire compositions which yield 25 mole per 
cent r-C16 amine formation after 60 minutes. 
On examination of FIG. 3 it can be seen that the forma 

tion of r-C16 amine is highly dependent on the initial re 
action mixture compositions. It was unexpected that with 
a. relatively unreactive Species Such as the r-C16 chloride 
and ammonia, both We11 known in the art to be relatively 
unreactive Species in amination processes, Would result in 
25 mole percent r-C16 amine formation in only 60 minutes 
of reaction time. The results summarized in FIG. 3 
demonStrate the necessity of having the initial reaction 
mixture compositionS range within the area circumscribed 
by Line E. Operation of the process of this invention out 
Side of the concentration ranges circumscribed by Line E 
does not result in favorable yields or reaction rates. 

Based on the results shown in FIG. 3, the optimum 
composition for the formation of r-C16 chloride in water 
using ammonia is approximately 15% water, 60% am 
|monia and 35% r-C16 chloride. 

Other alky1 halides can be substituted on an equivalent 
basis for the r-C16 chloride used in Example III above 
and SubStantially Similar results are obtained in that the 
corresponding alky1 amines are obtained; e.g., 3-chloro 
Inomane, 6-chlorododecane, 7-chlorotetradecane, 1-chloro 
|pentadecane, 4 - chlorooctadecane, 10 - chloroeicosane, 
2 - bromooctane, 3 - bromodecane, 6 - bromododecane, 
7-brOmotetradecane, 5 - bromopentadecane, 11-bromo 
docOSane, 3-iodooctane, 5-iodoundecane, 6-iododecane, 
8-iodotetradecane, 2-iodohexadecane, 3-iodooctadecane, 
8-iodomonadecane, 4-iodotetracosane, 2-bromo-3-butyl 
Octane, 2-bromO-3-heXyloctane, 3-chloro-5-methyldecane, 
5-chloro-3-propyloctane, 2-methy1 - 2 - chlorohexadecane, 
and 5-ethy1-5-bromoeicosane. 

EXAMPLE, IV 

Amination of r-C16 chloride with dimethylamine in 
methanol 

The procedure described in Example I above was fol 
lowed except that methano1 was substituted for the water 
used in Example I, the 20% added unhalogenated paraf 
fin present in the r-Cu?Cl used in Example I was elimi 
Inated, and the reaction period was extended to 120 
Iminutes. The resulting ternary system composition for the 
Irun Was 37% r-C16Cl, 31% methanol and 32% dimethyll 
amine. AS in Example I, additional runs were made with 
the initial reaction mixture compositions being varied. 
The percent I-C16 dimethylamine obtained for the various 
initia1 reaction mixture compositions used permitted the 
COnStruction of the triangular diagram shown in FIG. 4 
in the Same manner as in the preceding examples and 
figures. In FIG. 4 the three components at each apex of 
the triangular diagram are r-C16 chloride, dimethylamine 
and methanol. AS in the other three figures, the Lines F, G 
and H - Were drawn by joining plotted points of equal 
I-C16 dimethylamine formation in mole percent. Line F 
Iepresents those initial reaction mixture compositions 
Which TeSult in a 55 mole percent r-C16 dimethylamine 
formation after 120 minutes. Lines G and H represent 
those initia1 reaction mixture compositions which yield a 
50 mole percent and 40 mole percent r-Cus dimethy1 
amine formation, respectively, using the same reaction 
conditions. 
On examination of FIG. 4 it can be seen that the forma 

tion of r-C16 dimethylamine is dependent on the initial 
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reaction mixture concentration. For example, by making 
Only a Small change from an initial reaction mixture 
composition corresponding to a point on Line H to an 
initial reactant composition corresponding to a point on 
ILine F results in an increase of approximately 45% in 
the r-C16 dimethylamine formation using the Same re 
action conditions. An even greater increase in the yields 
obtained results where the initia1 reaction mixture com 
position is changed from a point falling outside of the 
area circumscribed by Line Hinto the area circumscribed 
by the Line F. 
Based on the conclusions Summarized in FIG. 4, the 

optimum initia1 reaction mixture composition to yield 
the greatest amount of r-Cla dimethylamine formation 
is approximately 20% r-C46 chloride, 40% dimethylamine, 
and 40% methanol. 

Other secondary amine bases can be substituted on an 
equivalent basis for the dimethylamine used in Example 
IV above and Substantially similar results are obtained 
in that a tertiary C16 amine is obtained; e.g., ethylmethyl 
amine, diethylamine, (hydroxymethy1)methylamine, (hy 
droxyethy1)methylamine, and (hydroxypropy1)ethylamine. 
Primary amines can be substituted on an equivalent 

basis for the dimethylamine used in Example TV above 
and Substantially Similar results are obtained in that the 
corresponding r-C18 Secondary amines are obtained; e.g., 
ethylamine, propylamine, hydroxymethylamine, hydroxy 
ethylamine, and hydroxypropylamine. 

- Ammonia can also be substituted on an equivalent 
basis for the dimethylamine used in Example TV above 
with Substantially similar results being obtained in that 
a r-C18 amine is obtained. 

Other random alky1 halides can be substituted on an 
equivalent basis for the r-C16 chloride used in Example 
IV above and Substantially similar results are obtained 
in that the Secondary alkyl dimethylamines are formed; 
e.g., 3-chloronomane, 6-chlorododecane, 7-chlorotetra 
decane, 1-chloropentadecane, 4-chlorooctadecane, 10 
chloroeicOSane, 2-bromooctane, 3-bromodecane, 6-bromo 
dodecane, 7-bromotetradecane, 5-bromopentadecane, 11 
bromodocOSane, 3-iodooctane, 5-iodoundecane, 6-iododo 
decane, 4-iodooctadecane, 8-iodomonadecane, 4-iodotetra 
cOSane, 2-bromo-3-butyloctane, 2-bromo-3-hexyloctane, 
3-chloro - 5 - methyldecane, 5 - chloro - 3 - propyloctane, 
2-methy1-2-chlorohexadecane, and 5-ethy1-5-bromoeico 
Sat:1824 

Methanol and a 1:1 methano1/water mixture can be 
Substituted on an equivalent basis for the methano1 used 
in Example IV above and substantially similar results 
are obtained in that r-C18 dimethylamine is obtained. In 
addition a 2:1 methano1/water mixture can be substituted 
on an equivalent basis for the methano1 used in Example 
IV and Substantially similar results are obtained in that 
T-C18 dimethylamine is obtained. In addition the methanol 
used in the above example can partially be replaced by 
diluents Such as dimethyiformamide, dimethyllacetamide, 
ethanol, iso-propanol, and propano1 mixtures in a ratio 
of 10:1 to 1:10 of the methano1 to the diluents and sub 
stantially similar results are obtained. 
As described herein, the present invention embodies 

a ternary Teaction System comprised of (1) a random 
alky1 halide having 8 to 24 carbon atoms, (2) an amine 
base of the Specific character described above, and (3) 
a Teaction medium Which is either water, methano1, or 
Water/methanol mixtures. Each of these three com 
1ponents is eSSentia1. Each of the triangular graphs of 
FIGS. 1 to 4 contain curved lines which appear to come 
in contact with one of the sides of the triangle. Con 
Sistent With a clear understanding of the present inven 
tion, however, the curved lines do not contact the sides 
of the triangle for the reason that binary mixtures are 
Tnot contemplated by the present invention. In FIGS. 1, 
2 and 4, the curved lines are not closed by the base of 
the triangle (or in TIG. 2 by the right leg of the tri 
angle for the right side of Line ID). To do so would be 
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14 
to exclude completely the essentia1 random alky1 halide 
Teactant (or exclude Water in the case of FIG. 2 for 
the right side of Line HD). In this instance, at least 
about 1% by weight of the random alky1 halide is re 
quired in order to provide the essentia1 three-component 
System of the present invention. Likewise, in FIG. 3 
the curved line E is not closed by the right leg of the 
triangle. If it were, the triangular diagram could again 
be subject to misinterpretation since binary mixtures of 

, Irandom alky1 chloride and ammonia Would appear to 
be contemplated. As explained above, all binary mixtures 
fall outside the Scope of the present invention. As in 
FIGS. 1, 2 and 4, FIG. 3 requires at least about 1% 
by Weight of Water in order to provide the essentia1 
ternary reaction System. 
AS has been hereinbefore Stated mixtures of Water 

and methano1 are contemplated as the reaction medium 
and are considered within the Spirit and scope of this 
invention. FIGS. 1, 2, and 3 describe Systems in which 
Water is the reaction medium. FIG. 4 describes the Sys 
tem in Which methano1 is the reaction medium. More 
specifically FIG. 1 and FIG. 4 describe the ternary sys 
tem of T-C18Cl, dimethylamine and Water and r-C1?Cl, 
dimethylamine and methanol respectively. Mixtures of 
methano1 and Water in a 1:10 to 10:1 ratio by weight 
are Suitable for use as the reaction medium in the process 
of this invention. It Will be understood that Where mix 
tures of Water and methanol are used the Shape of lines 
circumscribing operable areas of the process of this 
invention will be someWhat intermediate between the 
Shape exhibited by the lines in FIG. 1 (e.g., Water alone 
as the reaction medium) and the shape exhibited by 
the lines in FIG. 4 (e.g., methano1 alone as the reaction 
medium). It will be appreciated that where methano1 
and Water mixtures are used as the reaction medium, the 
1arger the proportion of Water used in the methanol/ 
Water mixture, the closer the area and shape circum 
Scribed on a triangular diagram will be to that shown 
in FIG. 1. Conversely the larger the proportion of 
1methano1 tused in the methanol/water mixture as the 
reaction medium, the closer the area and Shape cir 
cumScribed on a triangular diagram will be to that shown 
in FIG, 4. 
What is claimed is: 
1. A. proceSS for aminating random alky1 halides com 

|prising the Steps of: 
(I) preparing a reaction mixture consisting essentially 

of 
(A) a random alky1 halide of the formula RX 
Wherein R is an alky1 group having from about 
8 to about 24 carbon atomS and Wherein X is 
a halogen Selected from the group consisting 
of chlorine, bromine, and iodine, Said halogen 
being randomly distributed on the alky1 chain: 

(B) an amine base of the formula 

Wherein R1 and R? each are selected from the 
group consisting of hydrogen; alky1 groups hav 
ing from 1 to about 3 carbon atoms; and hy 
droXyalky1 groups having from 1 to about 3 
carbon atoms: and 

(C) a reaction medium Selected from the group 
consisting of: 

(1) Water, 
(2) methanol, 
(3) mixtures of Water and methanol, in a 
Weight ratio of Water to methanol of 1:10 
to 10:1; and 

(4) mixtures of (1), (2) or (3) and a diluent 
Selected from the group consisting of: 

(a) ethanol, 
(b) propanol, 
(c) iSO-propanol, 
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(d) dimethyiformamide, and 
(e) dimethylacetamide, in a Weight ratio 

of (1), (2), or (3) to diluent of 10:1 
to 1:10; 

in which the weight percents of A, B and C in Said 
reaction mixture correspond to the following: 

(1) when the amine base is one in Which R1 and 
R2 each are selected from the group consisting 
of alkyi and hydroxyalky1 groups having from 
1 to about 3 carbon atoms, and the reaction 
medium is Water, the Weight percents of A, B 
and C are within the area, on the triangular 
diagram of FIG. 1 circumscribed by Line B; 

(2) when the amine base is one in which R* is 
Selected from the group consisting of alky1 and 
hydroxyalky1 groups having from 1 to about 
3 carbon atoms and R? is hydrogen, and the 
reaction medium is Water, the Weight percents 
of A, B and C are within the area on the tri 
angular diagram of FIG. 2 circumScribed by 
Line D; 

(3) when the amine base is one in which R1 and 
R2 are both hydrogen and the reaction medium 
is water, the Weight percents of A, B and C 
are within the area on the triangular diagram of 
IFIG. 3 circumscribed by Line E; 

(4) when the amine base is one in which R1 and 
R2, each are Selected from the group consiSting 
of hydrogen; alky1 groups having from 1 to 
about 3 carbon atomS and hydroXyalky1 groups 
having from 1 to about 3 carbon atoms and the 
reaction medium is selected from the group 
consisting of: methanol, mixtures of Water and 
methanol, and mixtures of Said reaction medi 
um and a diluent selected from the group con 
Sisting of ethanol, propano1, iso-propano1, di 
methylformamide, and dimethylacetamide, the 
weight percents of A, B and C are Within the 
area on the triangular diagram of FIG. 4 cir 
cumScribed by Line H; and 

(II) heating Said reaction mixture to a temperature 
of from about 150° E. to about 450° F. 

2. The process of claim 1 wherein R has from about 

3,542,876 

5 

10 

15 

20 

25 

30 

35 

40 

16 
12 to about 22 carbon atoms; wherein X is chlorine; 
Wherein R1 and R? are methy1; wherein the reactiont 
Imedium is Water; wherein the weight percents of A, B, 
and C are Within the area on the triangular diagram of 
FIG. 1 circumscribed by: Line A: and wherein the tem 
perature ranges from about 275 ° F. to about 400° F. 

3. The process of claim 1 Wherein R has from about 
12 to about 22 carbon atoms; wherein X is chlorine; 
Wherein R1 is methyl; wherein R? is hydrogen; wherein 
the reaction medium is Water; wherein the weight per 
cents of A, B and C are Within the area, on the tri 
angular diagram of FIG. 2 circumscribed by Line D; 
and Wherein the temperature ranges from about 275° 
F. to about 400° IF. : 

4. The process of claim 1 wherein R has from about 
12 to about 22 carbon atoms; wherein X is chlorine, 
Wherein R1 and R? are methyl; wherein the reaction 
Imedium is methanol; Wherein the weight percents of 
A, B and C are Within the area on the triangular diagram 
of FIG. 4 circumscribed by Line G; and wherein the 
temperature ranges from about 275 ° F. to about 400° F. 

5. The process of claim 1 wherein R has from about 
12 to about 22 carbon atoms; Wherein X is chlorine; * 
wherein R1 and R? are methyl; wherein the reaction 
medium is methanol; wherein the weight percents of 
A, B and C are within the area on the triangular diagram 
of FIG. 4 circumscribed by Line F; and wherein the 
temperature ranges from about 275° F. to about 400° F. 

6. The process of claim 1 wherein the random alky1 
halide used can contain up to about 20% unhalogenated 
paraffin Stock. · · 
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