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, Wﬁgn_r&tiw an improved process ~ less paint to the desirability of further improve-
25F preparing quaternary ammonium-compounds . ment. : : ' L o

possessing & long-chain acyl amido radical in ~ Thus when ketones are employed as the liquid

their structure. More particularly, this invention:_dilutent, it is found that the vield of the desired™

relates to the production. of compounds of the 3 quaternary compound is not quite so high as -

general formula - when hydrocarbon solvents are- employed. Fur-

. _thermore, the product is discolored by comparison

R_'-CONH‘-CM(,CEH") —X with the product obtained when & hydrocarbon

wheérein R is an ‘alkyl radical having from 8 fo 20 solvent is employed. Apparenily, the hydrocar-
carbon atoms in its structure X is the anion-of & 10 Pon solvents have the power to hold in solution .
water-soluble acid, while N(CsHs) represents the (snd eventually flter qut) certain by-product -

pyridine ring. Compounds of the above type are impurities which solvents of the ketone-type do .

> A mpletely dissolve.’ :
useful as-water-repellency sgents, that is, re- Dot compl : .
agents for rendering textile fibers water"repel’lent. On the other hand, the use of a hydrocarpon,

e British Patent No, 477,991 and U. S. Patent 18 although giving & product of highest yield and
No: 2,146,392) : : ~ purity has e d:sa;‘.vantageg,f slow filtration.
. ZAG30R) o of this invention to provide an K Will be notel that -2 the final step of manulae-
improved process for preparing compounds’ of yture, the solid §tearamdq-methylepyﬁdm1um
the above type in good yield and in & high state cploride produced is usually separated from the
of purity. Other important objects of this inven- gg solvent .(and by-lgrogiuct impurities - dissolved. .
tion will-appear as the description proceeds. therein) by filtration. “For some reason, however, -
In our earlier U. S. Patent No. 2,212,654, issued the hydrocarbon type solvent clings, tenaciously
August 27, 1940 we have described an improved . 20 the crystals of the quaternary compound, and———___ |
process for manufacturing compounds of he - - filtration is so slow that it will often take days :
abbve type. Said process in its ‘essentials con— 26 and even weeks to produce a product of the same )
sisted of reacting & higher acyl amide, for- in- relative “dryness” (. e., freedom from solvent),
stance stearamide, with ba.raiformaldehyde inan as may be produced in a few hours where acetone
inert organic liquid, in the optional presence .of or ethyl-methyl ke»t?ne.ég the solvent. .
pyridine, to produce the corresponding methylol- It has been found that the slight deficiency A
amide. for instance stearamido-methang!, Then, 30 yield in the case of a ketone solvent can be over-
© without isolating the intermediate methylol- - come sometimes by using in the second step &
amide, further quantities of pyridine were added larger excess of pyridine hydrochloride, Bub this
if necessary, and dry hydrogen chloride was fed is objectionable not only from the viewpoint of
into the mixture to form pyridine-hydrochloride economy of materials but also because the excess
- within the mass. The rhass would then be heated 38 pyridine hydrochloride generally stays in the
to & temperature of about 50 to 80° C. fp effect & final product, reducing its percentage purity.
reaction as indicated by the following equation: - Furthermore, pyridine hydrochloride - tends to -
i - _ g . tender the fabric eventpg\%y treated with: the
R—CONH;—CH:GH+N(05H5) -HC1~»> Lo product, and it is therefore: bviously undesirable
T R=coNE @Csm)_mq.mo 40 to 1§crease the proportion thereof in the final
) o . ) product. . S :
As inert organic liquids for the-first part of It is clear from all the above that the choice
the reaction the following types were. suggested: and adaptation of solvent for the process in ques- -
~ ~ hydrocarbons, as typified by benzene hexane and tion is not so simple as might appear at first
- ‘certain petroleum factions ketunes, as typified by 48 thought, and that commercial manufacture im-
acetone and methyl-ethyl-ketone; and miscel- poses on the process problems which would not
. latggggengﬁgggon’ii;essglvxznaé g:égecllo egi occur o;; would not be material in pure scientific
R ride. . research, - ‘ o B
- found to give very desirable-improveme,nts in  Now according to our present invention the
yield and quality of the product, and have in gen- 50 ,above economical problein of choice of solvent
_eral improved the economy of the process. Never- has been solved successfully by the -employment v
" theless, when manufacturing is done on & com- of & combination of solvents preferably in a par- \
mercial scale, it is found that some of these sol- ticular sequence. More particularly, we have
vents possess special characteristic disadvantages - found it advantageous to carry out the first step
which though not tatal to the process neverthe- 56 of the process, that ig.methylol"tormatlon.,_m a
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hydrocarbon solvent, and then adding & low boil~ - reaction mass formed a stiff paste .on -cooling
Ing ketone solvent io the second -stage of the to about 30° C. 125 parts of diethyl ketone were
brocess, that is the quaternization step. The added and the whole was agitated until a smooth
requisite tertiary base, such as pyridine, may be slurry resulted. Dry hydrogen chloride was
added either in the first step, or in the second 5 Dassed Into the mass until it was acid. 10 parts
step, or partially in each step. The hydrogen more of pyridine were added. The reaction mass
chloride is fed-in during the second step, and in was then heated to 70° C., held at 70 to 75° C.

all other details the process may follow the pro- for 2% hours then cooled to 13° C. and filtered,
cedures set forth in our prior patent above re-" The filtration was complete in ¥ hour on a small
ferred to. "

' .10 Buchner suction funnel. After drying, the prod-
Some improvement may also be obtaineq by uct was recovered in high yield, in a high state
using initially a mixed solvent consisting of g of purity ang of relatively small pyridine hydro-_
liquid hydrocarbon and a liquid ketone. But - chloride content. :
the results are not so good as with the succes- Ezample 3
sive arrangement above indicated. Likewise, 15 )
Improved results may also be obtained by using 276 parts of stearamide, 526 parts of “H-29” -
& hydrocarbon solvent exclusively in both stages (a mixture of saturated aliphatic hydrocarbons—
of the process only adding a liquig ketone just . at least 80% boiling between 100 and 130° C.),
prior to filtering. But this process requires the — -35:1 parts of paraformaldebyde anq 88.8 parts
use of & larger quantity of the hydrocarbon sol- 20 of pyridine were heated at 75 to 80° C. for 10
“vent to maintain the mass in stirrable state hours and then cooled. Crystallization started
throughout the process. Hence this alternative at about 70° C. and 2 pasty mass was formed.on
is not so economical as the preferred process cooling to about 25° (. 132 parts of acetone

r-\aboyemdicaheg_.,_\_%/ o were then added, ang a smooth slurry resulted,

T The theory of this surprising effect is not en-. g5 Dry hydrogen chioride Was passed into the mass
tirely clear to us. It is possible that the water until it was acid to Congo Red test paper at

formed in the quaternization step has some in- 20 to 30° C. 22.2 parts of pyridine were then

fluence on the rate of filter-ability of the hydrg- added and the charge was held at 60 to 65° C.

carbon solvent, and that the ketone by absorb- for four hours, The charge was,cooled to 12°

ing this water diminishes its inhibiting effect on 30 C. over a beriod of about 18 hour§ and. filtered.
the filiration. It will be noted that the low boil- The filtration was complete in about an hour,
ing liquid ketones which woulg naturally  be The wet cake obtained was dried and gave a
~available for our purpose, for instance acetone, crude stearamido methyl pyridinium chloride of
diethyl ketone or methyl-propyl-ketone, are gt exceptionally high purity ang of exceptionally low
least partially miscible with water. However, 35 vridine hydrochloride content,
the theory of the o)oserved_phenelﬁﬁerl“xr"tafﬁa_r,1c?'c/—/fp Example 4 )
—essenbial to the successful practice of our inven- . T
-~ tion, and we therefore do not desire to Iimit this 114 parts of stearamide, 45 parts of pyridine,
invention to any particular theory. It is sur- 18 parts of baraformaldehyde and 150 parts of
prising in any event, that the use of two solvents 40 ‘Dependip™were agitated, heateq to 75° C. and
as indicated overcomes the disadvantages oh-— " "he€ld at 75 to 80° C. for 12 hours. After cooling
served with each solvent individually. It is not . 'O room temperature the smooth slurry was di-
-ofien in chemistry that two reagents can be  luted with 150 barts of methyl-n~-propyl-ketone
made to complement each other and compensate and acidified with dry hydrogen chloride. The
for each other so perfectly, - - =~ 45 ©Xcess acid was neutralized with 3 parts of pyri-
Without limiting-this-invention, the following ~ dine, and 7 parts more of pyridine was added.
examples are given to ‘illustrate our preferred  The charge was heated to 70° C. and held at 70
mode of operation. Parts mentioned are by to 75° C. for 2% hours, after w ich it wags cooled

weight, to 14° C, gng filtered. 'The filtration wag very
‘ Example 1 50 Tapid. Drying the press cake gave a product of
o . . high quality and good yield. - .
114 parts of, stearamide, 45 parts of pyridine,
18 parts of paraformaldehyde and 150 parts of Ezample 5
toluene-were mixeq and held 12 hours at 75 to 114 parts of stearamide, 45 parts of byridine,

T80 C. _The mass was cooled slowly to 25° C. 55 18 parts of Dbaraformaldehyde and-150 parts of
— and a fairly stiff paste resulted. 150 parts of “H-29” (boiling Tange 80 to 130° ¢.) were agi-
acetone was added and the whole stirred until tated and heated for 12 hours at 75 to 80° C.
& smooth slurry resulted. Dry hydrogen_chio- After cooling to 25° C., 150 parts of methyliso-
ride was passed into the-mass at about 30° C. butyl-ketone was added. A thin slurry of the

until the charge was acid. 10 parts more of methylol stearamide was formed, inte-which dry
pyridine was added and the charge held at 60 60 hydrogen chloride was passed at 20 to 35° C.-

to 65° C, for four hours after which it was cooled until the mass was acid to Congo Red. The ex-

tp about 15° @, ang filtered. Very rapid fiitra- cess_acid was neutralized with 3 parts of pyri-

tion resulted. The wet cake was dried and a_ . _-dine and 7 parts excesg pyridine was added, Aft-

high yield ¢ crude stearamido methy] pyridinium 65 ©r heating at 70 to 75° C. for 2% hours, the

chloride was obtained in g state of high purity charge was cooled to 13° G, and filtered. The

and containing g relatively smajl proportion of filtration was very rapid anqg resulted in a prod-

uct of exceptionally high Qualities and yield,
) ‘Ezample 2 . - Egzample 6

114 parts of stearamide, 45 parts of pyridine, 70 114 parts of Stearamide, 5 parts of pyridine, 18
16 parts of baraformaldehyde and 150 parts of parts of paraformaldehyde and 150 parts of
“Dependip” (a mixture of saturated hydrocar. “Dependip” were mixeq angq held for 171, hours
bons—90¢9, boiling between 120 and 139° C.) were . at 75 to 80° ¢, The methylol stearamide par-
mixed and held six hours at 90 to 95° C. The 715 tially precipitated out. This hot slurry wag then
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added to 150 parts of methyl-ethyl-ketone con-.
taining pyridine hydrochloride (i .e., 45 parts py-
ridine 4+ enough HCI to make the same acid to
Congo Red) . and 6 parts excess pyridine. After
heating for 4 hours at 60 to 65° C. the charge was
cooled to 13° C. and filtered. -Rapid filtration
resulted, and gave a good yleld of high quality
product. - s T

““The pyridine hydrochloride requisite for the
above. examplés may also be formed by dissolv-

e. ., acetone, at 0 to 5° C. and then adding this
_Ketone solution to the slurry of methylol stear-
amide in the mixture of pyridine and hydro-
‘ carbons. . C

" As already mentioned, some improvement in
both yield and purity of product may be ob-

" tained also by using initially a mixture of hydro- .

_carbon and ketone. The following additional
example illustrates this procedure.

Example 7 - .

- .114 parts of stearamide, 18 parts of paraform-

aldehyde, 456 parts of pyridine, 15¢ parts of
" methyl-ethyl-ketone and 150 parts of “Dependip”

were heated together and held for 10 hours at-
75° to 80° C. Thé mass was cooled to 25° C. to.

form a smooth slurry. -After acidifying with dry
hydrogen chloride, 10 parts of pyridine was added
to insure a neutral solution and the whole was
heated for 4 hours at about 63° C. The mass
was then cooled to 14° C..and filtered.. ‘The fil-
tration was .quite rapid, and gave a product of
high qualtity and good color compared to- the
product obtained by using a ketone alone as sol-
vent. . L ' .

While the above examples have employed
stearamide as-initial material in each case, it
will be clear that the same process may be ap-
plied also to other higher fatty acid amides, such

medium consisting ‘at least in part of 8 hydro-
¢arbon solvent, then reacting the resulting mass
with & pyridinium salt of. the formula

N(CsHs) -HX in the presence of free pyridine, and

in the further presence of a liquid dialkyl ke-

.tone ‘which is adapted to absorb the water of -

. ‘formation in the reaction mass.

10

. ing dry hydrogen chloride in the selected ketone, -

2. A process of producing  an ‘acylamido- -

‘methyl-pyridinium halide -of the formuls

s

‘R—CONH—CHz—N (CsHs)—Hal

" wherein R stands for an alkyi radical haivmg at

15

.20

least 8 carbon atoms, N(CsHs) designates a pyri-

dine ring, while “Hal” stands for halogen, which -
comprises reacting the corresponding acyl amide )
of formula R—CONH3 with paraformaldehyde in -
a liquid medium consisting at least partly of a

. liquid hydrocarbon to-produce in situ a methylol

compound of the formula. - »
. . ,R—CONH—CH:0H =
then adding to'the reaction mass & liquid ketone

" which is at least-partially water-miscible, and

26

- 'stages.

30

35

. feeding: dry hydrogen halide into the reaction
"mixture after having added pyridine to the re-

action mass at least during one of the above two
. A process. of producing an acylamido-
methyl-pyridinium chloride, whereof the acyl
group contains at least 8 -carbon atoms, which
comprises reacting the corresponding acylamide

'with paraformaldehyde in a liquid medium con- -
sisting essentially’ of a liquid hydrocarbon and

pyridine, then adding to the reaction mass a
liqiid dialkyl ketone and such further quantities
of pyridiné as may be necessary to bring up the
total quantity of pyridine in the mass to at least

~ one mole per mole of ‘acylamide initially em-

40

“as. lauramide or palmitamide, to produce the -

corresponding acyl-amido-methylene-pyridinium
chlorides in improved yield and quality. Like-
. wise in lieu of the ketones specifically na_med,
any other dialkyl ketone may be employed pro-
vided it is liquid within the range of tempera-

45

tures employed (say 20 to 100° C.) and is at .

least partially miscible ‘with water. - :
© Many other variations will be apparent to
. those skilled in the art without departing from
the spirit of this invention. - :
We claim: e ~ .
1. The process of producing a quaternary am-

50

ployed, feeding in dry hydrogen chloride to form
pyridine-hydrogen-halide in the reaction mass,

- adding an. excess|of pyridine, warming the re-
“getion mass to efféct reaction befween the inter-

mediate acylamido-methylol compound and the
pyridine-hydrogen-halide, and isolating the solid
reaétion product by filtration, :

4. A process of producing stearamido-methyl- -

pyridinium chloride, which -comprises reacting
stearamide with paraformaldehyde in a medium
consisting essentially of a liquid hydrocarbon

containing sufficient’ pyridine to provide at least

one mole.of pyridine per mole of initial stear-
amide; then adding to the reaction mass a liquid

. dialkyl-ketone adapted to absorb the water of

monium compound of the general formula /.

R—CONH—CHz—N(CsHs) —X

55

wherein R is an alkyl radical having at least 8

carbon atoms, X is the anion of a water-sol-
uble acid, while N(CsHs) designates the pyridine
ring, which comprises first reacting the:corre-
sponding acyl amide of the formula R—CONH2
with paraformaldehyde in an orgenic liquid

60

formation in the subsequent quaternization step;

feeding in hydrogen chloride until-the’ mass as- .
sumes substantially an acid reaction; neutraliz-

ing the ‘excess acidity with further quantities of

pyridine, warming the reaction mass to a tem-

- perature of -about 60 to 7?" C., and filtering off

the solid reaction product (thus obtained.
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