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5 The present invention relates to flameprocfed olymeric organic materials 5
which include dioxaphosphorinane derivatives as flameproofing agents. More :
articularly, the flameprocfing dioxaphosphorinane derivatives are chosen
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_ Accordingly the present invention provides a flameproofed polymeric organic
material including as a flameproofing agent a compound of formula I,
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15 ' in which each X, indendently, is oxygen or sulphur, 15
' each R,, independently, is hydrogen,~ C,—C, alkyl, chloromethyl,
; bromomethyl or phenyl, ™
B : each R,, independently, is hydrogen, C,—C, alkyl, chloromethyl, or
oo bromomethyl, . .
20 or R, and R,, together with the carbon atom to which each is attached, on .20

each dioxaphosphorinane ring independently, complete a cyclohexane,
cyclohexene or 3,4-dibromocyclohexane ring, )
' each of R, and R,, independently, is hydrogen or C,—C, alky!, and
e each R,, independentiy, is hydrogen or methyl, : o
25 with the provisos (i) that at least one of R, R, R;, R, and R, from each 25
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in which both X"s, simultaneously, are ©oxygen or sulphur, ' '
and each R{ and each R}, mdepe'ldently, is chloromethvi bromomethyl or .
additionally, in the case when the X”'s are sulphur, C—C, alky . :
40 or Rf and R}, together with the carbon atom to which each is attached, on - 40
: each dioxaphosphorinane ring independently, complete a . »yclohexane,
cyclohexene or 3,4-dibromocyclohexane ring.
More preferably, the flameproofing agent included in the ﬂameproofed
polymeric organic matenal isa compound of formula Ib, s

CH -0 C - CH
\ / \x' - 3-(:/ N / _
" Rl/ \CH -o/ ° P\o -. CH / \ Ib ®

in which both X"s, simultaneously, are oxygen or sulphur, and both R”’s and both
Ry’s, simultaneously, are bromomethyl, or, in the casc when the X"'s are sulphur,
each R} aind each. R';, mdepenocmly, is bromomethyl chloromethyl, methyl, ethyl
or propyl,
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in whlch each of the Xa 8, Ri’ss Ry, '8, Ry, s, R,, s, and R,, s, independently, has the 15
. meaning of each of the X’s R,’s, R,’s, Ry's, R’s and R,’s, respectively, given in the -
definition of formula I, above, the provisos (1), (ii) and’ (iii) g ./en in that definition
apply, and in addition ‘with the provisos (iv) that when, on a dioxaphosphorinane
ring, Xa is sulphur, R,, is methyl and R,, is hydrogen or methyl, then at least one of
Ry, Ry, 2nd Ry, on that same dioxaphosphorinane ring is different from hydrogen,
and (v} that when, on a dioxaphosphorinane ring, Xa is sulphur, R,, and R,, are
both hydrogen and R,, or both of R,, and R,, is/are hydrogen, then CR,,R;, or R,
‘respectively, caznot be CH(CH,) or methyf respectively, are new, and are also
provided by the present invention.
The present invention further provides a process for the production of a
compound of formula I', as defined above, wh:ch comprises hydrolysmg one or
two compounds of formula 1I,
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.5| yners, an_d cﬁ;ﬁ%& %rﬁt%lml];% ,q’as ?ﬁrﬁ %.E?gvle, are x?egencgted cellulose, polyolefins,
4 the organi CelgBRlRIetlyRndl fd pelypropylene, polyesters, polyacrylic estérs, e.g.
< polymethyl methacrylates, polyphenylene oxides, polyurethanes, polystyrene,
polyamides, e.g. nylon, polypropylene oxide, polyacrylonitrile, copolymers of the
25 aforementioned polymers, acrylonitrile-butadiene-styrene (ABS) terpolymers,; and 25
natural fibrous materials, e.g. cotton. More preferably, the organic materials are '
regenerated cellulose, polyethylene, polypropylene, polyesters, polyamides, -
copolymers of styrene and acrylonitrile and of styrene and butadiene, ABS-
terpolymers and terpolymers of acrylic ester, styrene and acrylonitrile, and cotton
30 of which regenerated cellulose is the most preferred. 30
"+ The present invention further provides a method of producing a flameproofed
polymeric organic material comprising treating the polymeric organic material
directly or indirectly with a flameproofing-effective amount of a compound of
formula I, as hereinbefore defined. Suitable polymeric organic materials which are
35 . flameproofed according to the method .of the present invention include those 35
" mentioned above. ,
o In this specification, by the term “treating” is meant either incorporating into
the body of the polymeric organic material or surface coating such material,
depending upon the substrate to be flameproofed. - .
40 The method may be carried out in 2 manner known per se, of which the 40
: following embodiments, which relate to the production of flameproofed polymeric
organic materials other than regenerated cellulose and natural fibrous materials,
are examples: .
According to a first embodiment of the method of the present invention, the
45 . compound of formuia I is mixed with a kneadable polymeric organic material, e.g. 45
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rs and 25 in batches, and thereafter vigorous stirring of the celiulose solution containing the
als -are , compound may be applied to distribute it uniformly in the solution. The same
mides S 45 technique may also be adogt.,d for the addition of an aqueous dispersion of the 45
“ABS. : compound of formula I which forms the subject of our copending application
cotton _ 366336/77 (Serial No. 1510382). Preferably the ‘weight of compound of formula I
30 present in the cellulose solution from whlcn flameproofed regenerated celiulose is
roofed hod to be produced is in the range 5 to 357 of the weight of the cellulose starting
aterial _ 50 material, ¢.g. a-celiulose, or more preferaoly 10-to 25 of its weight. In all cases it 50
nd of can be advantageous to add conventional dispersion stabilisers and/or dispersion .
ich are . agents to the cellulose medium to promote uniformity of distribution of the
those 35 compound in the cellulose solution.
| . Other flameproofing compounds, e.g. reaction 1pmducts of a phosphorus
1g into 55 nitrile chloride with glycols e.g. neopentylglycol or other glycols, as described in 55
sterial German Offenlegungsschrift 2,316,939, or ‘yclodxphosphazanes or thionocycle-
, ? diphosphazanes, as described in German Offenlegungsschrift 2,451,802, may be
ch the 40 ! added to the cellulose solution as well as a:compound of formula I. The amount of
ymeric - _ such additional flameproofing agents when employed may be up to 909 by weight
terials 60 of the total flameproofing agent present in the cellulose solution. In the case of 60
i reaction products of a phospherus nitrile chloride and a glycol, cyclodi-
>n. the phosphazane and thlonocyclcdxphoephazane, such auxiliary ﬂamcgroof' ng agent
al, e 45 - preferably constitutes 10 to 70%, or more preferably 15 to 60%,, of the total weight
\in thge of flameproofing agent in the solution.
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3° APPLICATION EXAMPLE 2.
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—] 50 " ensuing dproducnon and testing of the ﬂameproofed cellulose is effected as 50
- described in Application Example 1. _
° APPLICATION EXAMPLE 3.
. 8.2 Parts of 2 22% agueous dispersion of the compound of Exam ple 3
(produced as described in Application Example 1) and 9 parts of a 22% aqueoua
' T i % dispersion of 24- dianilino-2, s4-dioxo-1,3-cyclodiphosphazane are successively 55
§ stirred into 200 parts of a cell ulose xanthate solution prea)ared from 18 parts of a-
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eies _ ;
s1tion . APPLICATION EXAMPLE 4.
_ 60 " 3 Parts of the com]P:»cund of Example 2 are well mixed with. 100 parts of 60
polypropylene powder (Propathene HM 20, obtainable from Imperial Chemical
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2. A flameproofed polymeric organic matenal according to Claim 1, wh:ch
includes as a ﬂamepro ing agent a compound of formula Ia,
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in which both X"’s, simultaneously, are oxygen or sulphur,
and each R! and each R:, independently, is chloromethyl, bromomethyl or
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additionally, in the case when the X"s are sulphur, C,—C, alkyl,
35 or R} and R;, together with the carbon atom to which each is attached, on 35
each dioxaphosphorinane ring independently, complete a ‘cyclohexane,
cyclohexene or 3,4-dibromocyclohexane ring. '

3. A flameproofed polymeric organic material according to Claim 2, which
includes as a flameproofing agent a compound of formula Ib,
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methyly [err] 4nd [err] Rfget her GH,r® 't he carbon at ofrei, which-e&gh is
thy§t3rached,- on bot h di oxaphosphorinane rings sinultaneously, conplete a
cycl.ohexenejor 3, 4-indiwhiciorety at;¥8 eatdn@othi RY"s, dsimitahécabIRP aROFRthyl OdthyIET i C
shedyragani ¢ 19at éri al  acddsremetbyl vpb 3l. which 10 10 includes as a :
Bexangmepr oof i jg agent; aj&@ mff%?%ﬁ ﬁim %’%ﬁ?f (:?ngé T:g}"ﬁ&[}g' tptlaithd.\iiidh bot ¥
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- . 6. A flameproofed polymeric organic materiai according to Claim 1, in which
1, which ok : the flameproofing agent is any one of the compounds of formulea I and of Examples 20
30 20 1 to I8 as liereinbefore described.

7. A flameproofed polymeric organic material according to any preceding
" Claim, in which the polymeric organic material is selected from regenerated
cellulose, polyolefins, polyesters, polyacrylic esters, polyphenylene oxides, :
: polyurethanes, polystyrene, polyamides, polypropylene oxide, polyacrylonitrile, 25
“Xa : 25 copolymers of the aforementioned polymers, acrylonitrile-butadiene-styrene
. o “terpolymers, and natural fibrous materials, : : . )
8. A flameproofed polymeric organic material according to Claim 7, in which

the polymeric organic material is regenerated cellulose. )
9. Flameproofed regenerated celiulose according to Claim 8, substantially as 30
30 gereinbeforc described with reference to any one of the Application Examples I to
cthyl or. 10.  Flameproofed polypropylene according to Claim 7, substantially as
hed. on " hereinbefore described with reference to Application Example 4. . ]
hexa 35 _ . 1. A method of producing a flameproofed polymeric organic material 35
exang, 35 comprising treating the polymeric organic material directly or indirectly with a
) which flameproofing-effective amount of a compound of formula 1, as defined in Claim 1.

12. A method according to Claim 11, in which the polymeric organic material
is selected from those mentioned in Claim 7. ) .
13. A method according to Claim 12, in which the polymeric organic material 40
40 is regenerated cellulose.
14, A method according to Claim 12, in which the amount of compound °
employed in producing a flameproofed polymeric organic material cther than
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oride with angit mid R.ais hydrogen or methyl, then at least one of R;,, R,, and R,, on that
N same dxoxa%hosphonnanc ring is different from hydrogen, and (v) that when, on a
dioxaphosphorinane ring, Xa is sulphur, Ry, and R,, are both hydrogen and R,, or .25
both of R,, and R,, is/are hydrogen, then CR,R,, or R,,, respectively, cannot be
CH(CH;) or methyl, respectively.
21. A compound according to Claim 20, substantially as described herein with
reference to any one of Examples 1, 2, 4 to 15, 17 and 18. '
22. A process for the production of a compound of formula I', as defined in 30
Claim 20, compnsmg hydrolysing one or two compounds of formula II
R-4a' /Rsa |
Xa S
>< /"‘" a F
_R3a
“in which Xa Ryes Ry, Ry, R, and R,. are as defined in Claim 20 with water in the
presence of a base. :
23. A process according to Claim 22, substantially as described herein with 35

‘reference to any one of Examples 1, 2, 410 15, 17 and 18. _
24. A flameproofed polymenc organic material according to Claim 1
mcludmg as a flameproofing agent a compound of formula Ix,
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