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This invention relates to phosphonic diamides. In one
aspect this invention relates to alkapolyenephosphomc
“‘diamides as new compoiiiids. In another aspect this in-
vention relates to' alkenynephosphonic diamides. In
another aspect this invention relates to alkapolyynephos—
“phonic diamides, In another aspect this invention relates
“to reacting a haloalkenephiosphonic:dihialide containing at
_least. one-ethylenic- linkage with an- amine containing at’
.least one hydrogen atom attached to- the-nitrogen ‘atom.
In: still another -aspect- this invention relates to polymers
of ‘the said phosphonic diamides. In-still another aspect
this invention relates to new chemical compounds-repre-
sented by the structural formulas-given and defined below.
Further according to the invention there are provided
~as new compounds phosphomc diamides represented - by
‘the structural:formula

( N(R")2
s

SN,

_wherein A is-a-member selected: from:'a group consisting
of unsubstituted and halogen-subsiituted alkapolyene,
alkenyne and alkapolyyne hydrocarbon radicals, and a
five to six membered ring containirg-at least one of said
unsubstituted or halogen-substituted hydrocarbon radicals;
R’ is a member containing from-zero to-ten-carbon atoms
.selected from the group con31st1ng of hydrogen, hydro-

“¢arbon;, and heterocyclic radicals, said hydrocarbon radi-:
cals being selected from the group con31st1ng of dromiatic,

"saturated ‘and unsaturated acyclic, and saturdted and

f‘unsaturated alicyclic' radicals, and combinations’ ‘of ' fhe

“fadichls ‘s defined by R’"*; and ‘where, i’ addltlon, two
R’’’ radicals together with the nitrogen attached ‘thereto’
can form a heterocyclic ring containing from five to seven
atoms, at least three of which are carbon, the remainder
_belng selected from the group consisting of carbon, nitro-
ged, sulfur and oxygen. The heterocyclic radical can be
'saturated or unsaturated,

) ‘Throiighout. the specification and in the claims: the

“termii alkéne means a Hydrocarbon radical containing at

ledst one ethylenic linkage; the term alkapolyene means a
“hydrocarbon radical containing at least two ethylemc
linkages; the term alkenhyne means a hydrocarbon radical
containing at least one ethylenic linkage and at least one

acetylenic linkage; and the term: alkapolyyne means a
hydrocarbon radical containing at least two acetylenic
linkages.

Representative of the néw compounds of -the-invention.
are the phosphonic diamides represented by the formulas:
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‘where R”"”is as‘defined above. R, R’and R’ are selected
from -the ‘group consisting of hydrogen; halogen; and un-
substituted’ and:halogen-substituted. hydrocarbon radicals,

“4aid’ radicals being selected from the group consisting of
“aromatic, saturated and unsaturated acyclic, and saturatéd
‘and insaturated: alicyclic radicals, and combinations of

these radicals, and wherein R, R’ and R” can- be the same
( In‘addition, in the case of Formuldas, IT1,
1vrand Veand R and: R" together with the- four carbon
‘atoms form ‘one:of afive'and a'six ‘membered ring; R'is‘a
valehce bond:and R’ ‘is selected from the group consisting
The sum  of all'the

o Ittisitor Be moted! that' the. phosphonic’ ‘diamides off the
‘iniveéntion :are characterized by :either an alkapolyene

:groupmg, ‘an: alkenyne groupmg, ‘an ‘alkapolyyne: group-
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Included in:the: group of compounds represented by the

-above formulas are: N,N,N’,N’-tetraallyl-1,3-butadiene-
-1:phosphonic dismide, N,N,N’,N’-tetraallyl-1,3-butadiene-

Z:phosphonic "diamiide, N,N,N’ N'-tetracyclohexenyl -2,3-
dxmethyl—l 3-butadiene-1 —phosphomc diamide, N,N;N’",N’-
tetra -p'- 2.~ buténylphenyl: - 4 - phenyl - 1,3 - butadiene-
1-phosphonic diamide, N;N,N’,N’-tetracinnamyl-1,3-cy-
clohexadiene-1-phosphonic diamide, N,N,N’,N’-tetraallyl-
3-buten-1-yne-1-phosphonic. diamide, N,N,N’,N’ - tetra-
allyl-1-butene-3-yne-1-phosphonic diamide, N,N’-diallyl-

-1,3-cyclopentadiene-1-phosphonic -diamide, 'N,N’ ~di~2-

quinolyl-1,3-hexadiene-1-phosphonic- diamide, 1,3-hexadi-
ene-2-phosphonic.  dipiperazide, 1,3,7-tetradecatricne-1-
phosphonic -dimorpholide, N,N,N’,N’-tetraphenyl-4-(p-
tert-butylphenyl) - 1,3 - butadiene-1-phosphonic - diamide,
N,N,N’,N’-tetramethyl-1,3-butadiens-1-phosphonic -diam-
ide; "N,N,N’;N’ - tetramethyl-1,3-butddiene-2-phosphonic
diamide, 1,3-butadiene-1-phosphonic-diamide, 1,3-hexadi-
ene-1:phosphonic diamide, N,N,N’,N’-tetramethyl-3-bu-

ten-1-yne-1-phosphonic' diamide, N,N,N’,N’-tetramethyl-

65

70

2-chloro-1,3-butadiene-1-phosphonic ~ diamide;, N,N*u-
3llylb¢nzy.l-3-hexen'-1--yne-2—phosphonic ‘diamide, N,N¢-
bis(4-phenylbutyl)-3,5-hexadien-1-yne - 1 ~phosphonic di-
amide, - N,N,N’,N’-tetracyclohexyl-1,3-pentadiyne-1-phos-
phonic- diamide, N,N’-bis(2-naphthyl})-2-bromo-1,3-buta-
diene-1-phosphonic diamide and N,N,N’,N’-tetra-(decyl)-
7-octen-1,3-diyne-1:phosphonic ‘diamide.

Further, according to the invention, there are provided
‘mew- compositions - of matter comprising polymers-of the
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novel phosphonic diamides represented by the above struc-
tural formulas.

Still further according to the inventiom, there is pro-
vided a method of preparing the phosphonic diamides
represented by the above structural formulas.

A preferred method of preparing these new unsaturated
hydrocarbon phosphonic diamides is by reacting under
anhydrous conditions a haloalkene-phosphonic dihalide
containing at least one olefinic double bond with an amine
containing at least one hydrogen attached to the nitrogen
atom or with ammonia in an amount in excess of the
stoichiometric quantity needed. When employing strongly
basic amines the reaction is believed to proceed according
to the following equation:

R” RRR O X

w—bmb bV psmmam —
X E x
R” R’ R’ R O N(R")
R’—(’Jz(')—(ll=(J)——P -+ 3(R”"):NH.HX

N(R")s
where R, R’, R”, and R’ are groups as defined above,
and X is either Cl or Br.

It is desirable to use at least 4 mols of amine to one
mol of haloalkenephosphonic dihalide to bring about com-
plete amidation, plus an additional mol of amine for each
chlorine which is attached to carbon and which is to be
removed by dehydrohalogenation. When a relatively
weak amine is employed the dehydrohalogenation may not
occur simultaneously with the amide formation. In such
instances, if it is desired to dehydrohalogenate it will be
necessary to treat the amide with a relatively strong base
in a subsequent step.

One method of operation is to add the haloalkenephos-
phonic dihalide, with constant stirring, to an excess of the
amine, either undiluted or diluted with a suitable solvent.
The reaction is usually effected at a temperature in the
range between 0 and —70° C., preferably between —40
and —50° C. After the reaction is substantially com-
plete, the excess amine is removed by suitable means, as,
for example by gentle warming. FEther is then added to
facilitate separation of the amine hydrohalide, which is
then removed from the reaction mixture by filtration.
After the ether has been removed by evaporation at room
temperature, the unsaturated hydrocarbon phosphonic di-
amide is separated from the residual mixture by conven-
tional means, such as, for example, by fractional distilla-
tion under reduced pressure. In some instances, a portion
of the product polymerizes during purification and a poly-
mer remains in the reactor. Amines which are applicable
are primary and secondary amines of the formula

R

\NH

R

where R’ is the same as heretofore defined. Although in
general primary and secondary amines are applicable I
prefer to use the primary or secondary aromatic amines,
such as aniline, N-methylaniline, 2-aminoquinoline, 2-
naphthylamine, diphenylamine, o-tolylamine; and sec-
ondary aliphatic, carbocyclic, or heterocyclic amines, such
as diallylamine, dicyclohexenylamine, di-2-butenylamine,
dimethylamine, dicyclohexylamine, piperidine, and mor-
- pholine. Additional examples of amines are allylamine,
alpha-allylbenzylamine, bis-(p - 2 - butenylphenyl)amine,
dicinnamylamine, and 4-phenylbutylamine. In some in-
stances ammonia can be used to produce the amide.

In my copending application, Serial No. 425,769, filed
April 26, 1954, there are set forth, described and claimed
certain haloalkenephosphonic dihalides and a method of
preparation therefor. The haloalkenephosphonic dihalides
of said application, which have a hydrogen atom attached
to the same carbon atom to which the phosphorus atom

- is attached, are among those suitable as starting materials
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for the preparation of phosphonic diamides of this inven-
tion. As stated therein, the said dihalides are preferably
prepared by reacting the corresponding haloalkenephos-
phorus tetrahalide with a carboxylic acid. Thus, 2-chloro-
3-butenephosphorus tetrachloride, which is the preferred
starting material, is reacted with acetic acid in accordance
with the following equation:

CH~CH~CH—CH;—PClL + CH;COOH ——

1
O Cl

CHFCH—-CH—-CHr—]I.]’
1 Cl

As stated in the above referred to application when 1,3«
butadiene is reacted with phosphorus pentachloride to
form a chlorobutenephosphorus tetrachloride three pos-
sible isomers can be obtained, i. e.,

PCYy

+ CH:COC1 + HCI

CHy=CH~CHCI—-CH; (63}
CH:=CH—CH—CH;CIl

PCL @)

CH;Cl-CH=CH—CH;—PCk [6)]

At present it is believed that isomer No. 1, above, pre-

dominates. When a mixture of the said isomers is re-

acted with a carboxylic acid according to the above given
equation a mixture of the corresponding chlorobutene-
phosphonic dichlorides is obtained. Thus, when a mix-
ture of the said chlorobutenephosphonic dichlorides is
used as a starting material in the reaction with an un-
saturated amine such as diallylamine the corresponding
alkadienephosphonic diamides are obtained, i. e.,

CH:=CH——CH=CH—1|-I’—N(CH:—CH=CH5):
N(CHs—CH=CHj)s
N,N,N’,N’-tetraallyl-1,3-butadiene-1-phosphonic diamide
and
CHy==CH-—-C==CHj;
|
P==0
(CH7=CH—CHj):N’ N(CHy—CH=CHj):
N,N,N’",N’ - tetraallyl - 1,3 - butadiene - 2 - phosphonic
diamide.

When vinylacetylene is reacted with phosphorus penta-
chloride to form a chlorobutadienephosphorus . tetrachlo-
ride one of the isomers which can be obtained has the
following structure:

CH=~CH—C=CH—PCk
1
When this isomer is reacted with a carboxylic acid ac-
cording to the above given equation the corresponding
chlorobutadienephosphonic dichloride is obtained. Thus,
when the said chlorobutadienephosphonic dichloride is
used as a starting material in the reaction with an unsat-

urated amine such as diallylamine the corresponding
chloroalkadienephosphonic diamide is obtained, i. e.

0
CHF=CH—C Cl=CH—]l.l)-—N(CHa—CH=CH:);
N(CH:~CH=CHy)3
N,N,N’,N’ - tetraallyl - 2 - chloro - 1,3 - butadiene - 1-
phosphonic diamide.

Where preferable, dehydrohalogenation involving a
halogen atom attached to a carbon atom can be accom-
plished by a separate step additional to the amidation step,
such as, for example, by treatment of a haloalkenephos-
phonic diamide with alcoholic potassium hydroxide,
powdered potassium hydroxide, powdered sodium hy-
droxide, 2,6-dimethylpyridine or dimethylamine,

The products of this invention are valuable as plasticiz-
ers for a wide range of polymeric materials, including
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synthetic resins and synthetic rubber. They are alsg use-
ful as textile-treating agents, and as monomers in the
formation of polymers-and copolymers.
 The polymers range from viscous liquids to brittle
resins and rubbery solids.

Example 1

The isomeric . N,N,N’,N’ - tetraallyl - 1,3 - butadiene-~
phosphonic diamides were prepared -by the following
method: \

To a solution of 107 g. (1.1 mol) of anhydrous diallyl-
amine in 100 ml. of anhydrous ether, cooled to about
—46° C., was added dropwise, with constant stirring, 41.5

g (0.2 mol) of the chlorobutenephosphonic dichloride,

the .preparation of which is described. below (Example

- II). When all of the phosphonic. dichloride had been
added, the flask was warmed gently to room temperature,
and the reaction was allowed to proceed with intermittent
cooling to keep the temperature below 40° C., until, after
about one hour, cessation of heat evolution indicated that
the reaction had proceeded substantially to completion.

- The precipitate of amine hydrochloride was removed by
filtration, washed with ether, and dried. The ether was re-

. moved from the filtrate by distillation, and 100 ml. of n-
pentane was added to precipitate the remaining amine

-hydrochloride, which was removed by filtration. The
combined weights of the amine hydrochloride indicated a
98.5 percent yield of the theoretical total yield. Pentane
and excess amine were stripped from the combined fil-
trates by distillation in vacuo, and the residue was dis-
tilled to yvield the isomeric N,N,N’,N’-tetraallyl-1,3-buta-
dienephosphonic diamides, boiling at 157 to 170° C. at 1
mm, of Hg. Polymer formation occurred in the flask.

A sample prepared by a procedure similar to the one
described above gave the following analysis:

Calculated for CigHasPON,: C, 65.7; H, 8.6; P, 10.6.
Found: C, 63.2; H, 8.9; P, 10.3.

Example I1

The isomeric chlorobutenephosphonic dichlorides were
- prepared by the following procedure:

To a suspension of 454 g. of phosphorus pentachloride
in 1200 cc. of dried benzene was added, with constant
stirring, 250 g. of butadiene. After standing at 15-20°
C. overnight, 100 cc. (about 60 g.) of butadiene were
added to replace any butadiene that might have evap-
orated, and the suspension was stirred for 8 hours. The
next day, an additional 100 cc. of butadiene was added,
and the suspension was stirred for two hours. After cocl-
ing the flask in an ice bath, 2.2 mols of glacial acetic acid
was added, while stripping off HCI, acetyl chloride, and
some of the benzene in vacuo. The remainder of the
solvent was then removed in vacuo from the resulting so-
Iuticn, and the residue distilled to yield 130 g. (33 per-
cent) of chlorobutenephosphonic dichloride which boiled
at 106° C. at 1.0 mm. Hg. It had the following char-
acteristics: refractive index of 1.5185 at 25° under white

_light; density of 1.436 at room temperature, and mo-
lecular refractivity, calculated, 42.05; found, 43.85.

A sample prepared by the procedure similar to the one
described above had a chlorine content of 50.4 percent, as
compared with a calculated value of 51.2 percent.

Example 111

A 500 ml. flask equipped with dropping funnel, stirring
-unit, and reflux condenser was placed in a Dry Ice-acetone
bath. 107 g. (1.1 mol) of distilled diallylamine was agi-
tated in the flask. Into this was dropped slowiy 41.5 g.
(0.20 mol) of chlorobutenephosphonic dichloride (pre-
pared as described below in Example 1V), dissolved in
100 ml. of ether. The reaction was exothermic with
ready separation of the amine hydrochloride. 50 ml.
more of ether was added and the mass filtered. The fil-
trate and 500 cc. of ether washings were combined. A
faint cloud of precipitate settled slowly. The diallyl-
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-reduced pressure.

amine hydrochloride was dried for 3 hours at.105° C..and

-then weighed. ©72.9 g: were obtained, a 91 percent theo-

retical -yield. ~‘The filtrate ‘was stripped-to 50°. C., under
62.2- g.of a-red; very viscous, jelly-
like oil remained. ©~When it was atiempted to distill 61.1
g. of this crude product at reduced pressure, 14.89, g. of
diallylamine and 2.5 g. ‘of a liquid boiling at 25° C,, at

- 0:45 mm.; Hg-were obtained as overhead while polymeri-
zation occurred in the flask to yield-43.3 g.- of a dark

plastic solid.
“Example IV
- Acsecond: run-was made for:the purpose of preparing

-additional - isomeric::chlorobutenephosphonic " dichlorides.
453 g.(2.17-mol) of PCl; was dissolved. in 1500 icc. of

vigorously refluxing:benzene :contained in a 3-liter,: 3-

necked flask which was equipped with a reflux condenser

and dropping funnel. The flask was packed:in ice, and
cooled to below. 40° C. 136. gi (2.52 mol) of butadiene

-dissolved in'300-cc. of benzene was then.added over a 25
-.minute period. - The material, packed ‘in.ice, ‘was then

stirred for 7 hours-and allowed: to:stand overnight. ~To
the pasty reaction mass was added dropwise, with constant
stirring, 131 g. (2.18 mol) of acetic acid. The thick mix-
ture turned clear, pale yellow. It was stripped with stirring
to 25° C. at 20 mm. A dark tan oil, weighing 289.7 g.

(64.4 percent theoretical )-resulted. - From 286.9 g. of this

.. crude material was obtained 184.5 g. (41.5 percent theo-
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.retical) of a fraction-boiling-at 97-112° C. at 0.4 to 2.0

mm. Hg. . It had a refractive index of np2 1.5186.
Example 'V
The isomeric N,N,N’,N’-tetramethyl-1,3-butadienephos-

. phonic diamides were prepared by the following method:

To 100, g: of.anhydrous dimethylamine, cooled:in.an
acetone-Dry Ice bath, was.added with stirring 41.5.g.-of
chlorobutenephosphonic dichloride, prepared as described
above in Example II. The mixture was then allowed to

‘warm to room-temperature, and the excess dimethylamine

was driven off by gentle heating. After adding 50 cc.-of
ether, the amine hydrochloride was removed by filtration,
and washed with 100 cc. of ether. 46 g. of dimethylamine
hydrochloride was obtained. -The ether was removed
from the filtrate, and the residue was distilled in vacuo to
yield 21.5 g. of isomeric N,N,N’,N’-tetramethyl-1,3-buta-
dienephosphonic diamides, boiling at 102-120° C. at 1.25-
2.5 mm. The residue remaining in the distillation flask
was a clear, amber resin.

A sample prepared by a method similar to the one de-
scribed above gave the following analysis:

Calculated for CgHsPON,: C, 51.1; H, 9.11; P, 16.5.

‘Found: C, 50.1; H, 9.6; P, 15.9.

Example VI

_A second run was made for the purpose of preparing
additional isomeric N,N,N’,N’-tetramethyl-1,3-butadiene-
phosphonic diamides. 100 g. (2.22 mol) of anhydrous
dimethylamine was placed in a 500 cc. 3-necked flask,
equipped with stirring unit, dropping funnel, and thermom-
eter. It was cooled to —70° C. by means of a Dry Ice-
acetone bath, and then into it was dropped slowly 42.5 g.
(0.205 mol) of chlorobutenephosphonic dichloride which
was prepared according to the procedure described above
in Example IV. ‘During this addition the temperature was
maintained at —70° to —40° C. The amine hydrochlo-
ride separated readily. 50 cc. of ether was added. After
two hours, the mixture was warmed gently. The pre-
cipitate of dimethylamine hydrochloride was filtered and
washed well. 44.6 g. (88.8 percent theoretical) was ob-
tained. The filtrate, which was a clear yellow oil, was
stripped of ether, and then distilled under reduced pres-
sure. 20.7 g. (53.7 percent theoretical) of a fraction boil-
ing at 116-118° C. at 0.9 to 1.2 mm. Hg was obtained.
Its refractive index was np? 1,5023. »

In the above examples anhydrous conditions were ¢m-~
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ployed. While anhydrous conditions are preferred less
than anhydrous conditions can be employed. Water re-
acts with the phosphonic dihalide causing it to hydrolyze,
resulting in a lower yield. Otherwise, its presence is not
harmful.

Although there is no reason to suspect that the struc-
tural formulas given as representing the compounds of
the invention are incorrect, since said formulas were de-
veloped according to standard methods well known to
those skilled in the art, the invention is not to be unduly
limited by said formulas.

Obviously, one reading the above specification will
realize that the various phosphonic diamides represented
by the formulas given herein are not necessarily equiva-
lents in the usual sense of that term but rather are alterna-
tives each possessing different properties and, therefore,
different uses.

Reasonable variation and modification are possible with-
in the scope of the foregoing disclosure and the appended
claims to the invention, the essence of which is that: new
compounds represented by the structural formula

(I) N(R'”)ﬂ
s’
Scw,
defined hereinabove have been provided, said new com-
pounds being phosphonic diamides characterized by either
an alkapolyene grouping, an alkenyne grouping, an alka-
polyene grounine or a five or six membered ring formed
from one of said groupings, Formulas I, 11, 11, TV, V,
and VI given herein being representative of said new com-
pounds; new compositions of matter comprising polymers
of said phosphoniz diamides have been provided; and a
method of preparing said phosphonic diamides which
comprises reacting a halophosphonic dichloride with an
amine.

I claim:

1. A phosphonic diamide represented by the structural
formula

0 N(R'"")
1V
A—P

AN
N(R"):

wherein: A is a member selected from the group con-
sisting of unsubstituted and halogen-substituted alkapoly-
ene, alkenyne and alkapolyyne hydrocarbon radicals, and
a five to six membered ring, said ring having a skeleton
consisting of carbon atoms and having therein the carbon
skeleton of one of said hydrocarbon radicals; R is a
member centaining from zero to ten carbon atoms select-
ed from the group consisting of hydrogen, hydrocarbon,
and heterocyclic radicals, said hydrocarbon radicals be-
ing selected from the group consisting of aromatic, satu-
rated and unsaturated acyclic, and saturated and unsatu-
rated alicyclic radicals, and combinations of the radicals
as defined by R’”’; and where, in addition, two R’ radi-
cals together with the nitrogen atom attached thereto can
form a heterocyclic ring containing from five to seven
atoms, at least three of which are carbon, the remainder
being selected from the group consisting of carbon, nitro-
gen, sulfur and oxygen.

2. NON,N',N” - tetramethyl - 1,3 - butadiene - 1 - phos-
phonic diamide.

3. N\N,N',N’ - tetramethyl - 1,3 - butadiene - 2 - phos-
phonic diamide. '

4. NN,N’,N’ - tetraallyl - 1,3 - butadiene - 1 - phos-
phonic diamide.

5. N,NN',N’ - tetraallyl - 1,3 - butadiene - 2 - phos-
phonic diamids.

6. A mixture of isomeric alkadienephosphonic diamides
comprising IN,N,N", N’ - tetramethyl - 1,3 - butadiene - 1-

" phosphonic diamide, and N,N,MN’ N’ - tetramethyl - 1,3-

butadiene-2-phosphonic diamide. ‘
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7. A mixture of isomeric alkadienephosphonic diamides
comprising N,N,N’,N’ - tetraallyl - 1,3 - butadiene - 1-
phosphonic diamide, and N,N,N’,N’ - tetraallyl - 1,3-
butadiene-2-phosphonic diamide.

8. Polymeric N,N,N’,N’ - tetramethyl - 1,3-butadiene-
1-phosphonic diamide.

9. Polymeric N,N,N’,N’ - tetramethyl - 1,3 - butadiene-
2-phosphonic diamide.

10. Polymeric N,N,N’,N’ - tetraallyl - 1,3 - butadicne-
1-phosphonic diamida.

11. Polymeric N,N,N’,N’ - tetraallyl - 1,3 - butadiene-
2-phosphonic diamide.

12. A polymeric composition of matter comprising
polymers of the isomeric mixture defined in claim 6.

13. A polymeric composition of matter comprising
polymers of the isomeric mixture defined in claim 7.

14. The method of preparing a phosphonic diamide
having a structural formula as defined in claim 1 which
comprises reacting a haloalkenephosphonic dihalide with
a compound selected from the group consisting of am-
monia and an amine containing at least one hydrogen
atom attached to the nitrogen atom.

15. The method of preparing a phosphonic diamide
having a structural formula as defined in claim 1 which
comprises reacting a haloalkenephosphonic dihalide with a
compound selected from the group consisting of ammonia
and an amine containing at least one hydrogen atom at-
tached to the nitrogen atom to form a haloalkadiene-
phosphonic diamide reaction product and reacting said
product with a strong base.

16. The method of preparing a phosphonic diamide
having a structural formula as defined in claim 1
which comprises: adding a haloalkenephosphonic dichlo-
ride to at least a sioichiometric quantity of a compound
selected from the group consisting of ammonia and an
amine containing at least one hydrogen atom attached to
the nitrogen atom, dissolved in a suitable inert solvent
to form a reaction mixture, maintaining said reaction mix-
ture at a temperature within the range of 0 to —70° C.
during said addition, warming said reaction mixture,
maintaining said reaction mixture within the range of 0
to 100° C. until said reaction is substantially complete
as indicated by cessation of heat evolution, filtering said
reaction mixture to obtain a precipitate and a filtrate and
recovering said phosphonic diamide from said filtrate.

17. The method of claim 16 wherein said amine is di-
allylamine, said halophosphonic dichloride is chlorobu-
tenephosphonic dichloride and said alkapclyenephos-
phonic diamide is N,D,M’,N’ - tetraallyl - 1,3 - butadiene-
phosphonic diamide.

18. The method of claim 16 wherein said amine is di-
methylamine, said halophosphonic dichloride is chloro-
butenephosphonic dichloride and said alkapolyenephos-
phonic diamide is N,N,N’,N-tetramethyl-1,3-butadiene-
phosphonic diamide.

19. The product of the reaction between diallylamine
and a chlorobutenephosphonic dichloride which has a
boiling point ranging from 157 to 170° C. at 1 mm. of
He.

20. The product of the reaction between dimethylamine
and a chlorobutenephosphonic dichloride which has a
boiling point ranging from 102 to 120° C., at 1.25 to
2.5 mm. Hg.

21. The product of the reaction between dimethylamine
and a chlorobutenephosphonic dichloride which has a
boiling point ranging from 116 to 118° C., at 0.9 to 1.2
mm. Hg.
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