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to flameproof iy GaNKildi27 Aprik19Zhd their use i-n the flaneproof {fii
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provi ded. a f1 amepi3@dfiledd! Mw&%ii’ei on.conprising a) a conpound
(X) O RZ 11 / 10 (33) Switzerland (CH) IR

. . R-OP A\ el
10 O-Rlerr] in whi®Cqmplste Specificstion published 17Septe | cl oal kyl ; pht¥guses
phenyﬂ?g][lePr]_)%g {ji%g %Lmﬁéésgr]ﬂl) Eglc Ogubgtitgt ed on the
W

é acgept . :
phenyl nucl eus w u - o3 ((err])al kyl -
radi cal s contai ni ng aég' %l }il%ﬁggzwggﬁggﬁt@%&%%ton& wth up to 3
hal og_en_atoms and an m 1544t Beh ﬂrﬂﬂ_ l?r.r]_).a‘l.kyl-. e 5
substi tut ed- pheny|zy @t wiirah BRLARDS BEARE 'HAN@WERNER2d cal s containing -
a total ‘of up to 12 car bopmeikOHMORRTMARBRHOFER 3hd WHLEGANG (C err]

)al kyl -substi- tuted phenyHemaMiaLErOr Wi th an unsubstituted or .
‘((err])al kyl -substituted phenyl radical; or a group of fornmula (a) o

(b), R- O (X) [err] - 0 - (a) 20 - -
’ : _ : . 54) FLAMEPROOQF N

- (Hal ) m (39 TLAMEFROGEING COMPOSITIORS & =~
[err](b) R CH - O [ €71)] ~ We, SANDOZ LTD., of 35 Lichtstrasse, 4002 Basle, Switzerland, a

Swiss Body Corporate, do hereby declare the invention, for which we pray that a
patent may be granted to us, and the method by which it is to be performed, to be par-
~ ticularly described in and by the following statement:— Lo
5 The present invention relates to flameproofing compositions and their use in the 5
flameproofing of polymeric organic materials. ’ _ '
According to the present invention there is provided a flameproofing composition
comprising . . . :
" a) acompound of formula I,

. (X)a O—R, .-
/

N\

O—R,
in which

R, is (Ci,)alkyl; (Csg)cycloalkyl;. phenyl; phenyl-(C,_,)alkyl; phenyl or
.. phenyl-(C,, )alkyl substituted on the phenyl nucleus with) up tog halyogen.
e . atoms, with up to 3 (C,_,.)alkyl radicals containing a total of up to 12 carbon
15 atoms, with up to 3 halogen atoms and an unsubstituted or (C,_,)alkyl- 15
. -substinuted phenyl radical, with up to 3 (C,_,,)alkyl radicals containing a- '
total ‘of up-to 12 carbon atoms and. an unsubstituted or (C,_,)alkyl-substi-
uted phenyl radical, or' with an unsubstituted or (C, ;)alkyl-substituted
phenyl radical; or a group of formula (a) or (b), . S .
" R,=0__ (X) B
— . -{a) -
P o _ : @) _ 20

20
o ' _ R3-o/.-'

- (Hal) P (Hal)q
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Hal ) q 2 1,575, 356
2 either R2 and Rs each has one of the significances of R, other than a
group of formula or 5 R2__and [err] or both sets of Rlerr] and Rs,
.as appropriate, formtogether with the oxygen atons to which.they are
ttached and the comon phosphorus atom a radical of . fornula (c), (d),
&), RO-c 4 (X -CH _ R[err]d) O CH[err] _

: : ' CH -0 R4, independently, is hydrogen
_ (£) al kyl , R i s hydrogen, (@;75g55)al kyl, chl oromet hyl, brogorret hyl or
pheny u,’m ydrogen, al KyT, - y or, when R
I]_; E%;’r F@n R, e1ch has_ oef_'of[tg? sn%ﬁi al S?R,, ogierOHBx aoéroufp%l; P’U rmnﬂa (f) VW- O Rs

- with thearprow so that in any radi cal (d): f or med by Rerr] ‘and R, the
‘oxy§en- at onke. ARt bpebopihw pif RaLemd R0t appropriate, frro Wm;mgrr] 5s only

hydr ogen, (CI;’ gﬁpl‘gﬁd ’6‘?‘ ﬂBr‘B‘H’B R1l' ‘has
.one of the si gn cances 2 R
i s straight or:branched chain (g[_ V]P‘)ﬂal kyl ene, cycl ohexyl ene, phenyl ene,
or a“ group of fornula (g), (‘f‘?)yor Sa,d - (9) .(Hal)
' err(HaI) q CHZ CHz2- O OCH - (hi2- “(h) 25 .
. - “25|(Hal)  (Hal) P_. q 3
1 575. 356 (HaI )my iszero or aa._l_at/eder 1to 100, A is a covalent bond
(C err)alkylene, -CH(CerrH,)- %, or -SOERR'5 each X, :
I ndependently, 'is oxygen or suI phur 5 'R S .
- . & o—<CH, = I
,'-.—5};'. N @
(xX) f : o H.~0_ (X) (X)_, OfCH caz-o (X) '
10 _‘P}o cqz\c-/C 2 \; f°°R7-°"5y.-t 2\ c/ P-O.R]. .
\O-CH.z/ ) \ CH.-O / ’ ™~ [0} _CHZ/- \Cﬂz-o/ 10
' - (e)
éach

s mdependently xshydrogen or (C _‘)alkyl T ' o _
R4 is hydrogen, ((’Il_s)alkyl chloromlethyl bromomcthyl or phenyl
R. is hydrogen, (C,—.)alkyl, chloromethyl, bromomethyl or, when R, is (Cl_.)-

15 . alkyl, also a group of formula (f), : _ 15

(-X)n' O0—R;
| |
R YA _
—CH,—O0—P - ()
N '
AN .
- O—Rg _
with the proviso that in any radical (d) formed by R; and R,, the. oxygen atoms and
the phosp%oms atom in the group (f), 1s only hydrogen, (Cl_,)alkyl chloromethyl
or "bromomethyl, ' e _ o . L
20 - R, has one of the significances of Rl, _ 20 -
'R, is straight or branched chain (CH,)alkylene, cyclohexylene, phenylene, _
' (Cl_,)alkylene-l,4-phenylene-(Cx-.)alkylene, or a group of formula (g),

‘(h) or (i), - o :

(Bal), (Hal)

| : . =CH, =Ci,-0 o-cn -cn- )y - .
25 : _ 25

(Hal) (Hal)



nis zeroor 1, mis zero or an integer 1 to 4. each 10 p and each

g, independently, is zero, 1 or 2 10 and
each Hal—independently—is chlorine o brom ne—wi-t-h-the provisos (i) fhat

| ||ub'~Jbllu’CllL ] y,

only at the nost one of the groups (a) “and (b) can be linked to any

phosphorus atom via an oxygen atom (ii) that when y in a radical (e) is an

15 integer 1 to-100, each of- Rlerr] and R err]', independently, can” .,; 9
also signify a group -ROH, 15 (iii) that when X is oxygen and n= 1 in any /
group (b) or raglical (d), then not nore thpgsgge of Rlerr] and Rerr]' ing

t hat group (b)'or radical (d) nay be sel€ected Tromcnloro- methyt—-or

bronmonet hyl ,-and (iv) that per- Lmi cHDScTn one ragl cal- (e) can be
present, 3"2’ . b) a hal oziﬁ%yl her of ‘which the. aryl
radi cal. |s unsubstituted or substituted - )x\(‘\nth one or nore 'hal ogen atons.

The fl ameproofing conppﬁrzgrbmantegghetomoesent I nvention nmay optionally
addi tion- ally conprisa lsthabvaleﬁtrrp&ﬂer(t:a,,)a&ygm, G-CH(CHL ok, nau.e,a_ad.l.p&at iC

hydrocarbon cont ai ni n at-S@a-sst 10 car bon atonms and 25 S at
| east 5;chlorire at mﬁ lso 9f I’lutl n . or. organo lead corrpound 5
25 In the compeunds of nhod P, \m’e B F1, Rlerr] or Rsis.alkyl, this

preferably con- tains ﬂuimolﬁaxﬁa&éwntoat om; and when each of- Rlerr], Rerr]
and Rlerr] is IkyI ethhe sum of the carbon atons i s preferably 24 to 54.

When any of R[ rr] %%3[ F‘T‘y’l"s“i?y’c‘f'aal kyl, this is.preferably 10
cycl ohexyl, of whi ch mdepmggng;esr@igh%oagm&h@ nmost one is present per
nmol ecul e. thhtheprov:sos (i) that only at the méiﬂon%?ﬂe 26ups 0f) affl @) chn beffn@2ar ] and

that( ﬂ{eeym) a radickler) 1sta|ner e

@ﬁaﬁpg 3 Er.b

attﬂem t 8e radicaBfe @dﬁb@ton’B

ll

Rlerr] is substitut éﬁﬂgﬁbmhmﬁrﬁ%mm oxurg

are preferabl YSone é%q#?s Reps dmde
g A

sub- stituent,-on t
contains 1 to 9 car baﬂylatbnmomhylraﬁe(xﬂrﬁit

If any Rlerr], BiexntRpnsy | S haI 0-_ or al kyl - substituted phenyl
further. subst |29ut ed wi P Bk ﬁg{h@mlm@ds Pvesgrted gubstigred o) |~ 20
each phenyl nucl eus prﬁieefr ,yof, {mglg erably
butyl . Most pref er allyycomgrize @l i @r,e%ubst | tﬁeﬁgﬁ’ﬁ"{é&ﬁg’%“& d“la %n
signified by agy of R@ra ¢hloripftes gliphatic hRjrecarbpn mwmubkhsttlatcadon afonss and -
preferred opti gnal ly qﬁf} “Qg’ a‘!SV° o °8€l °‘¥‘§d| cal 25

i s phenyl or benzyl ying ﬁ&@‘i‘@ 2VI A ms’ ;- R .40
or Rlerr] is either cattioh atomsnie pferabl 570411050. of V\/m c’h 2brom ne 14 pre erred '
40 O all the.signifi "’ fa&k% anddptls cysknblkyy, this s prafdrablyedyclptesynyf whidkl t he

groups (a) and®(b)

2 E U a0y ‘P?l es for err ny R 30
is. alkyl, thi's is iR H l;‘aﬂeor g{t&gﬂ \%)ﬁ bon
atomin the group (sn)uent,sonhy m@emc&msdAh;hﬂkymdB&itueﬁ rdf £ Pol30darkas OM i S
al kyl . 45 tzﬁp ?relﬂset,aﬂbls ralc na@dn‘lsolf@we&h LandrRabrrhnlmh.eth I

. b 1 :
more pref erabPy al e drd reé b'f‘ﬂ‘ dbﬁi s;%%l‘g‘ stifute '&32?: 35
E&Hﬁ%lﬁgsu i i y anf’ o

preferably al kyl, bl
group (f), nore pre&eRa mlu it ddigd oftionally nyl

mof
preferably, al ey ker|berjzyl, respeduiydly. AGhalogen subsnmﬂher&ﬂler r] i s
(Clerr])al kyl ene-1,%

50 noieties may h%&tw)%%&%%ﬁﬁg subsnnger;%% o r%(w%ﬁzn)et his-

preferably con- tai n§Vh.‘:2 atyoR.1B. atkyl thissit pyefeeabig nfetlyl) Pieferably o’hSRQaﬁ QQarbéai ons.
Wien Rl err] Zs cycl P(f)h‘ Zpﬂéﬂepém op the same:qebpmdtent jslaligle, and
when phenyl en i/‘ ably alkyl, shlopomethat, on brpraomethy]. morp prefeablyiikyl, ‘the 45

1, 4- phenyl ene. Pr e er &) nsypzyaembl alkﬁll kﬁﬂr&ﬁbﬁ:yl RERIME RS or, hhen R, W Gk alsf)a 55
( h) or (i), mor e p reesfup () Impregref Wﬂkyl,p&hbﬂi;ﬂeﬁﬂeorﬂfon&m@hﬂu& @) prefefably] noOre
preferably 55, al ky etﬂ‘efmé uﬂ@ﬂl nl;o ref erabl y- al k\él ene I'n the .
roups (g) an ( h) R,"is (C,—,)alkylene-1 4-p ylen -(Cyi)alkylene, the Ikylene 50
g p g9) n§s'i ' may be straiglit or.brariched-chain, and, when alkylene, this preferably ‘con- :
- tains 12 to 18 or most preferably 16 or 18 carbon atoms. When R, is cyclohexylene, this .
is preferably 1,4-cyclohexylene, and: when phenylene, preferably 1,2- or 1,4-phenylene,
- more preferably 1,4-phenylene. Preferably R, is alkylene, phenylene or.a group (g), - :
55 (h) or (i), more preferably alkylene, phenylene or a group (g), still more preferably 55
alkylene or phenylene, -or most preferably alkylene. In the groups (g) and (h),. signi- o
fied' by R,, and (b), A.is'preferably a:covalent bond, alkylene or —O—, more. prefer-
ably a covalent bond or alkylene. The (C,._4)alkylene radical, signified by A, may be
straight or branched chain; and is. pteferably —CH-_.-—CH,-—- or —C(CH,,),-—, or
60 more preferably the latter radical. ' 60 .

cal




fied by Rerr], and (b), A is preferably a: coval ent bond, al kylene or O

nore prefer- ably a covalent bond or alkylene. The (C[err])alkyl ene
r andieal CI m_rn 'Flnr‘IJ)_\l A WDAJ hc\ strai nhf oFr. hranched_chai n, and

FaoH-Cat— ‘A P+

I s-. preferably CH[err] CH[err]or C(CH[err])2- or. 60 nor e

pre ably the latter radical. -
60013 )4 .+ 1,575 356 o
4 preferably zero or 1. to 50, mor e preferably zero or | to 19, still

rmre4pref er- ably zero, 1, 2 or1§75 .Qd nost preferably zero- The
“pre ' ' gi ven
above for  R[¥eip pieferaply;zego |91‘ bfoeioamlymc&rablyzmhrttvewmllmﬁ(- in the nol ecul e

of . forrml%'?yl %P ‘%‘g@f‘;{mﬁﬁ’ EZ‘faécf{aEefam“spﬁgetgﬁ'e’Y%i‘)’Pe{‘%r sul pl®,and

any X is pre oxygée I es X are oxygen.

The gr ef er r eis pafeabfgpers.or any rml ety Hal- i s brom ne, and nore preferably

al | "the 10 . All the moieties Xcig thezinol¢cple phformmid bprglerablp have @herﬁemtamﬁn-ar e bromi ne.  Each

of p and ﬁl&‘:@%ﬁi %gtl‘b apg, ymy Kqis pagfergbip °"iy§°“‘pP"é’fteﬂ‘%fo‘3‘/Y 2l the : 10
h 1 & SoR2lY 1Yal 5P dmhine] dhd ndR RLEQIHRY it dhe PY ef e abl y 4. R2

andldQ[ errq:ox aﬂrﬁtlﬁx;(ol cmemfbmghuberbwmmh bot h' t he -oxygen atoms ;0 whi ch

they are at tEa aa :PIEY(-:E KS) gh eyably kom a radical of Tormula.(d)
or (e). O Ghe, :‘é;m%a ¥1 aathtw) or (e), those
cont ai ni rﬁ,&.wa afgg,am Yodt e). :Ee preferred, -

espexi-al Icympdambeomhﬂﬁa nadhcug(d)vub (é), &esﬂlcmmimﬁ csrwwgnﬂslpags orys a
ph '

3,5, 8, 10- Wlaeréqmﬂ?f ] E-os

corrpound O]

pr ef er abla £ or .k'ré]r'ij“a gr oup c%)(ejo’ 5 cas§&¢% tefe ref erably the
congbnent (E?)efeﬁblyt meccﬁﬂpemmqu()@f ﬂmglamqmqybug dompwsitiors issgéceed tfmod f r omp 20 _
corrpound§°‘6?°“‘r4§l°frfmﬂalhllis : OCH2- CHBr-CH[ efr] Br . : 1. (Hal) in
which Bis Hal or a ou f formJIa (k Br-CH - CHBr -.CHO A
(k) (Hal) q 25 g‘h — OCHZTCHRRTCHeBE e as Thefined above. I'n the

conpounds of. formula 11 N |, p, g and A have. thé preferred si gni ficances
i ndi cat ed above in rel atﬁS B o these noieties.in formula I.. O the

conpoundsiy hich 8 s 6 al ghoup b teERIaqk), fornul ae I1.a and | Ib are nost preferred.
Br Br . O CH ERR] - CHB[ ERR] [ERR] Br . la®r | Br 30
Br CH2- CHBr - CH20. - BrCH,-CHBr~CH,0 (k) : Il [ ERR]

30 Br ' o Br The conpo ent c) ‘when 'p_-tkesent in the f1 ameproofing

corrposi tion, is'selected fromchi#tipated aliphatic- hydrocar bons contai ni ng
er aggd #al, 5 aLQ S @ERQARLRLOMS and’ at ‘least 5 chlorine ?éoms-. _

Pr e?ée/:rabl Y, Ihttlkt’eqﬁ%p(ﬁﬁiséﬁfoﬁﬂﬂ npnu;:ﬂlqcmwmafmfdw lst&emdtsigmaamayera chain

| engt h ofmG%hEM@mm hl ori de, .pol yV| nyl i dene chl or -

35 ide OfgPrrompruatsiohfmaie H?%?‘Hm’ﬂ%“’ and T1b are mst prefese

35 Wen the conponent (d) is pfesent in the flameproofing corrp03|t|on

this is pre- ferably selectq romdi | kyI t ‘car boxyl at es, :

di (CI[ERR]) al kyl - tin mer BEPNL4ES °~3¥mé&r C'Q & HL

30 . '3rcﬁz-cns:'-cn'2"o : : ocné'fcr;nr-enznr | - _115_11; . 30.
_ e A .

. The ‘component ‘¢), when present ‘in the ﬂameproofmg ‘composition, is’ selected
from chlorinated aliphatic hydrocarbons containing on average at least 10 carbon atoms .
- and at- least 5:chlorine atoms..Preferably, it.is selected:from chloroparaffins with an
' " average chain length of 3540 carbon atoms, polyvmyl chlonde, polyvmyhdene chlor-
.35 zde ‘and chlofinated po!yethylene 35
' - Wlhien thé' component: (d) is present in the ﬂameproofmg composmon, this is pte--
ferably selected: from dn(Cl_s)alkyl tin carboxylates, dl(C,_,)alkyi tm mercaptldeq and-
lead ‘carboxylates, - :
=; Preferred examples of. the lead carboxylaues are: lead stearate’ and lead phthalate .
. 40 -"Most preferably, the component d) 18- selected from dlbutyl tm maleate, dxoctyl- 40
: tin !aurate and dibutyl tin mercaptide. - - ‘
-Thé. compounds or formulae 1 and I are elther known,-.
known methods from available starting materials. o

can be produoed by:-'



| ead carboxyl ates. Preferred exanples of the | ead carboxylates are | ead
stearate and | ead phthal ate. 40 Most preferably, the conponent d)
is selected fromdibutyl tin maleate  di oct yl 40 tip laurate and dibutyl

tin mercaptide. The conpounds or for milaé: 1 and Il are either known, or
can be produced . by known: rret hods from avail able starting materi al s. g
5 1, 575, 356

S In the preferred flarreproofl ng conpositions of the present invention,
i.e. those containing one or nore conpounds of forrmula | and one or nore
conpounds of folmula Il the ratiaq of r‘nm‘)bfﬂ‘sé &f formila l: conpound of § -

formula_ll is pr ef er ablnytht &eﬁﬂd%eprwﬁgec&fpestteﬁsakl the present Mvehtioh, fﬂ@%o@st
preferably 1% to 1: cg_nt&)fyng/mc grtraore pround fofxouha Ifnd one or npeeMpousids of HrnfillaS

present, the rati o U??Glpwdf’fdpmylaélispmfegiblpﬂéftei 1, abI y
1'5 to 5 1 and HFF C 1 tht:Qatigmspr onen % ?ﬂ g.‘r] Gﬁnt d)
present, the rat | o iy Q a,,efg ht.” &,rgm“ Eﬁtﬁ,

corrpound of fornul apkelsent,she m‘oﬂ’r enld onf &oniiapuzﬁmmmﬁnei @ﬁcﬁbln oui\da)lo to
1:4, still nore prel'éiwrgobﬁlsrreﬁgeblyd 39t<1@>3,mdpmbly zefttelr abhlymaxppre@:xabhatel y
s

1: 15 by weightyg 10 * el Q"r’{f) ventm are 05,85 ¢ he present
i nvention are :usef ulpra‘om{gdf upﬁg payink & gﬁg&t&gmierl allg
and are notabl e for peiofip nlymew aateepecéd &tm-thepmﬁt ﬂﬂ@pﬁf) Qffectsha ihewoul d

I 3 P 'n

be expected from t hdndi cts of . the |nd| Vi dual
cornponents a) @nd b8 eﬁﬁu‘j’l’t’g&h dt P w1r1)1 ! ?fB‘tﬁlades a

met hod of fl arrlepr 00 feffdtGvechn ' oM n,ng LboG m?{e @,ng 15
treating such mat er itially wisl thhutdwfdhal oﬂmisldﬂ nda'é tioll. EByaul® tebth “@deating T

conposi tion of the Fﬁéﬁ%ﬁ@‘ Eg' Qf%q t!ataggvéamWO%quewrpW-al ly
w th the indiwgdual 3 reatin
" is nmeant either apgdofl th@ﬁeth mﬁ%’ tiok, Q@%ﬁ R %m%}ml A

fl ameproofed or i ncorpd‘lhatnethodng thechmse:clnlvgnuo)rls pﬁdctulaﬂsz'sdltyble fonthe flsheprdofitky
thereof-in convent i ghapbpieRelymeriogganic materials, moxg espec H)bml eayley notveth sent -
invention is aspol yikkdied. 3%0 (élg:ls te'pﬂéff m‘?o’r"t; ‘:I‘Fet hod,
of the present inveniakseyus welbes dihd 10 @Et-. Fésen
invention is particul aﬂhyamm@lﬂ#mpfooﬁingtchnpoﬁxtmrm@oopfesemgn ak meﬂ:ydtdirhﬁhe-c

pol ymeri ¢ organic m?f‘ﬁ,&i | tatsv Vérte‘»’%p@ld)n@t’drgt#-ene
pol ystyrene ang acryT o yﬁ@g& [ S fvxd"‘ﬁc
rﬁa gfge i n30

pol ypropyl ene is 25 ponents the&bﬁ @;rdn
the form of noul di ngpethpd, sspeainti ﬂlzeriigamstedgrammeﬂf saﬂxghm t he for m of

moul ded or extruded ar t°°f618'#alst8tn¥ Hosi
e

organi c material, I’eﬁﬂﬁﬁﬁdn\ﬁela)fomi of (i€ @hRdped cbm! &m @on s&bl@rnﬁlthe
ferably 2 to 4% by wmethods tsinesf lttalvmdsnlm eqccsaty ibothb@ rpmﬁsﬁg thé3fethod to

Ot her agents may be lm e %}?ﬁf@%ﬂ Jptio s 'ﬁéﬂ‘“’#srt’dfr’vl dual

com 36, ponerigs nELt, AR AL B %;sﬁ% R o,

and/or d) in the nephesoke oe&pmeaﬁusyatsmaﬁtldabt&efa&h%@bﬂ 40

effects of light. T @tﬁ?ﬁ?\‘?’; ﬁ&?@nofﬁmﬂyﬂ@ which vinchis Zettofsb,a:mtore(pm‘-l ng
11

mast er batch conposi ‘}qfé’ftr;}tge réB%‘va C 03|t n of
the present inyenti pacengis a-em@ etempe,a B arS UBrelobdn ei%@ ed bx
5 corrp05|t|on 1y

t he net hod of the present |nvent|on Such-a- mast er bat-ch

a formof - theflanepro‘plflt sjtion! éntly useabl e in the method,

since it avoids thegp ﬁ?gg f’%“ b‘@g} %%ﬁﬁpﬂgdt%k%ﬂ hod to
initially make up the corrp05| I on “accor di ng P‘éc atio : -
speci fications before addltlon toy‘é”szﬂtﬁ!: eto be flameproofed, and the

=

o

master batch conpositi-on .fas®°F P-k:edldm;;o or applied onto
the mai n body .of the substrate by ’bqsm,ue otu
50 2parts of the compound of formula (b), ' 50

v ' 3 R
B BrCH cusrcu o@- ‘@-ocu CHBrCH, Br {(b) .

and 0 2 parts of dtbutyl tin maleate in a rollmg ﬂask and then the whole is mnmanely
mixed at 165—175° for 3 minutes in a laboratory rolhng mill (Schwabenthan). The
 resulting sheet qf the mxxture is cut up into discs of 1 mm thickness in a press ( Bucher-



presence of the sane substrate in the master batch -conposition. The naster
batch com-- position may consist, for exanple, of a polyol efin which
contains 20 to 80; or nore pre- ferably 40 to 70% by weight of the

fl ameproofing conmposition. In the foll ow ng Exanples, which illustrate the

pesent invention, the parts and 45 percent ages-are _ by wei ght and the
eratures are expressed in degrees Centigrade. 45 EXAVPLE 1. 97 Parts
onmer ci al pol ypropyl ene (nelt flow index 5 at 230 and 2. 16 kg/sq cm
sosure) are pre- m xed W|th 11|g§5r§560f the corrpound of fornul a§a( OCR

.U 18 37 i CIIJTIL R A\ r 2
parts of CMm) mthincafpefmdraml mmvétb) anche hmm@-bxygenm (ITH C er r] HO
( b) CHBr Ci983 ‘s found(tp) be-23. for sigyilar disehof M-t j n netSat e | |n a
rol ling 1“*°5§ "L“F&% {5& Mm%@&% 175[err] for 3
m ngt es |a&oﬂm tsmy, ?}uriﬂnrﬁ. iu &iebmﬁbaat. &iifpuishedWathines ul t§ ng sheet of
-the m xt arseondsofchﬁremyallohth@ﬂmescs of "1 mmthi ckness in a press (Bucher-
6. 1,575,356
6 Cuyer). at 08 Wkl b T SSES i,amm@sad@aﬁmmapmemtu ng oxygen
i ndex (L @rkasabtT8s,M.180) an‘&mmspmsdumemeﬁeamt%saﬁplemmmr ed with 17.5 for
si reol ar o;mdm‘hamrﬁ.OIruéZSeﬂ al. pol ypropyl ene not - contai.ni hg thei1o

f1 ane- pr oof | ng ‘composi tion: AE?%Q anpl e of the flanmeproofed:
Fopyl

pol ypropyl egg ré of LMt da® bt hat hdvﬁﬁhexts%bsoﬁ 216 kg/sq@mor di ng to DI N
53438; Clpassare] /are mhikldd with da;fﬁeinﬁlae&aotandgmp;hed within 2 seconds

of 't he r emppmbound of fownula @emes it ApPrample 1, g ealsingifiges (79 i n el eat e of
Exdépl e I‘W?@dﬁeﬁﬁP%‘éﬁGﬁwrﬁs“m%‘le n nercaptide (I rgastab T35, RT.M)
and the procedure thereof repgRARSLENE sanpl e "di scs+obt ai ned 10 are
found to hawe pasloDconierciB plypropylene -{melt flow index 5 at 230°, 216 kg/sqcm

10 EXAI\/PLPES@re)QVS paxtstof thrfco@mmép%foaml? gi otst| o the compaued off oy i ndex 5 at

230 err] f°‘2‘“‘£dbk g&@% %,, 1 " Y4s of .t he conpound
Of r m‘”talﬁﬂlna 3 i mplel Goodl resg

mwuad of forrru a (b) as
gi ven in Exanple’ 1 and the resultlng discs tested as 15 described in

Exanpl e 1. to 7. 15
EXAMPLE >1/[t)he 5%1>Wm§1c°mp?s#¥a’ star?‘qr?)-w i ndex 5 "at
2300, 2. /" °" & p"CSSuI’C} : ¢.5 pafr-t-s—of—the \,Ullpuunu of formula (a),
.0.5 partsm&npub= conpgu sg_l tgL ormula (b)and 1 part of - d way chloro
paraffin | wiedh approxi at 5[ ‘}fﬁ 50 carbon 20 . __atons and approxi nmat el y
20 chl orijne atong, on average per “mol ecul er ~are. m'xed and 20 the

resul ting di scs fegted as deisg qd i h Exanple 1.- Good Tgsults are

obt ai ned.| EXAMPLES B2t 7. a~di'® L.ar manner as describljed in Exanpl e |
the foll op ng co TposoxtplomrvSoﬁlfempm (bdueediﬁmdixt gsampde  1Exgnpl e
Constituepts 5 ChlorGlPardtflin asPin Example 4 - )2 Conpound of formul a (b)

as given | n Exanple 1 Chloro paraffin as in Exanple 'A
] ’ Br CH3 ’ Br ) OCH

od resul ts aJ
ﬁgmarcf“ xa-m

3\/°“2°\- AL o--;/ "2 / U3
s . : /P o e U \ocn/ \cu o
xx3c cn o _._._Br. cﬂ3 "is: . OCH,. CHy . |

Compound of formula (b), as given in Example 1
Chloro paraffin as :l.n Example 4 _'

. _o00cH, CH,
H3c\ /CHZO\? B i 3

-7 /°\ s’ °  Noew”

Compound of formula (b) - as given in Example 1
Chloxo paraffin as in Example 4

The wexght ratios of the consntuents are those glven for the constituents in
Example 1. Further samples are prepared using: the weight ratios as follows: 2:1: 0,
1202105,20505,1205,111and112 . S . .



6§ \ [er'r']' Cbﬁpound of formula (b), as given in Exanple 1 Chl or@

-par af as in Exanple 7 C . P 3 2 .. Corrpound o]
formJI!a (b), as gl ven in Exarrple 1 Chl oro, pA i as in Exarrple T;1e
welghtfhratlos' aYa e—t-hd5e A he 2
'Exarrplhe 1. Eurther sarrpl es are -prepamedamsngaﬁmg WEI ght ratlos as
S=Fgl | gésT 2:: %0, 1:2: 0In 2:similey Ena:mzr $. desclibeg, in Ex@ingle 5, the]followinganenipdbitidns Zire, 7
Fogs 5: 3356 produced. 7 EXANPLES 8 and 9. In a
si’ mlq;[ manner as ddscribed I Exarrpl € 3 the Toll ow ng conpositionsjare
produced Exanpl e Exampl®NISti tuent g . '\%2;\.8:00" . CH-08 OCH2{  CH2
-0 Con’pound of forrmla(ltv)- 3 glvenln arrp | 000 CH2 CH -[efr]
O CH2 % CH2 Conpound—e A—Ex-aphe 5 —
EXAI\/PLE 10. ' " cn.—0 @ 97 Parts of corfver ci al
pol ypropyl ene (nmelt |fl owg |nd S_@_ZSgandz /1@ g@ﬁlpressure) are
pre-m:xed with 1 parft of t he § foyrnsllaéxxa:l_< CH C err] H37
0-P C P- O C18 o-CH, (9 [err] CH efr] 2
et o per ony %a%oun* oe Hendfs ), ue giyepn aREB% pdr of
a dial kyl tin nercaptiee Sl 1 and
then the whole is intimtely mxed at 36%&]5 f _0’3 omnutes in a
| aboratory rolling nj bext he %esult mgo@@f the i xture
I's cut up into discs _ @R@ \n a press (Buc - er) at [230
wthin a period of 3 mnutes jJand 15 - t9€%4 i nPRifhg oxygen index (UO)
-.determ ned. This is jfound to jpbe 23.1 as conpared 15 with 17.5 for qim|lar
=8i5Ts s0f commercial jpol ypropy|l eif@rsiad Fofrarti 17} -t Hegfieare Bxmpbf Ang
“conposition. Another] sanple of the fIarreproof ed pol ypropyl ene is sulmitted
to the: vertical test accordirng to OrN 534 T Wi cit t he
sanpl e sel f-e%i ngui shed within 20 EXSMEDECIOOf t he renoval of the 5
< f | ane. 7 Parts of commercial polypropylene (melt flo WZ% and Aléke/sst - 1. A
f 1 amepr oof i ng corrpoﬂ‘f’fsﬁ'ﬁe)égr?ﬁr'f‘?‘fdﬁﬁmab‘”ﬁ° BB opgEha 1, (X OR
OCH 'CH_O
. VAREEAN & AN
C18%37°" "\ / Newo Pl ety . &
cH,
2 parts of the compound of formula ( b’), )
. Br
10 o - Br OCH,CHBICH,Br (B) 0
Br

and 0.2 parts of a dxalky! tin mercaptide (Irgastab T 36, R.T.M.) in a rolling flask,
and then the whole is intimately mixed at 165—175° for 3. minutes in a 1aboratory
rolling mill (Schwabenthan) The resulting sheet of the mixture is cut up into discs
of 1 mm thickness in a press (Bucher-Guyer) at 230° within a period of 3 minutes and -
15 the limiting oxygen index (LOI) determined. This is found to be 23.1 as compared 15
- . with 17.5 for similar discs of commercial polypropylene not containing the flame-
proofing composition.
Another sample of the flameproofed polypropylene is submitted to the vemcal test
according to DIN 53438; class 1/1 mm, in which the sample self-exnngmshed within
20 . 1second of the removal of the flame. AP 20

WHAT WE CLAIM 1S:— - '
1. 'A flameproofing composmon compnsmg a) a compound of formula I,

(X),.’ O—R,

N

\
O—R,




Oferr] . l 111111 11 111 ! 7
1, 575, 356 7 EXAVPLES 8

and 9. In a

simlar manner as described in F)(F—ll]p| e 3 the foll O_\'I_\'AIJqu anposi ti ons--are--

produced. Exanpl e ' -Const i tueni_s—No_ -000 CH

-HO 8
Cl OP : C Cl -CH CH- ound rmul a
given in Exarrple 1 0 OCH 0C Commn wﬁl iﬁ (b), |ven

in Exanmple 1 5

5 97 Parts of comrercral poI yprop¥

_;g(.rrelt fl ow [ nde5 ae]r] and
forrrula (a) {err} OCH[err] EXAMQ;E:{ @radad 92 parts of t he .conpound of
—Torrm#a (b'), IBra si@ilar manner as described in Example 3 the follovilpg compositions are
G:I—I[err]CHB?fGHf@rr]Br . (B) Br and 0.2 parts’ of a dialkyl tin
mer capti de ( rgastab 36 RT. M) |n a rolling flask, and tlhen the whole
is intimtely nExsmsieal 165- 17? Lertl.for 3 mnutes. |nalaboratory rolling
mll (Schwabgnt h&a) . 'I'he resu trng s eet of the mixture is dqut up into
di scs of 1 np-t-hiekness— fr—a—ptress \uuuhcl '_J\":u_yCT} aL rCLSUI_ et I] Wi t hi n.-a
period of 3 jinutes apd 15 o bha I @kuong oxygen index (4O ) deternined.
_This is founfl toghe 23 @9 area\ /15 witg _@&for sim ljar discs of
commerci al ppl ypropyl tne& CORt ai; rrr n ef fl proofi ng |conposi ti on.
Anot her sanple of thelfl ameproof & gol yp?opyl ene.is submtted to the
vertical tes{ accordi i:gc$n%ogdl\lo§%é‘?hﬁlac(lbﬁsés gkbdn TMExbsprvhi ch the sanple
sel f-extinguished wt . second of ‘the renoval of fhe flane.
20 WHAT VE CEAHM-S—=Tf—Aftameproofmy—comnposttTomrTtonpris| ng a) a

" conpound of f{ormula I{ (x)[errlo Q,_Iaa R[e;rr_b ®P-

| QUR[err] 8 9 po@_QSYS 3b6
8 in which R{ is (C[er-r@@oal\lg 6% r yl ; phepyl;
phenyl - (C[ er ¥]) al kyl ; {phenyl or p ecﬁyl %err])al kyl . substi  ut ed on the

phenyl nucl eus with up to 3: hal_o% _ _
: : Compound of tormula (b), as’ given in Example 1

5 _ o o EXAMPLE 10,
" 97 Parts of commercial polypropylene (melt iﬂow index § at 230° and 2.16 kg/sq
cm pressure) are pre-mixed with 1 part of the oompound of formula (a),

OCH

A NP AN
_ CIBH37O P\ /C\ /P -0 c18H37 ' {a) .
: Lo} . :
2 .
2 parts of the compound of formula (b’), . ' o
: _ Br : :
10 . S Br—@— ocnzcnsr_cr-xzar _ (&) ' 0

and 0.2 parts of a dnalkyl tin mercaptide (Irgastab T 36, RT.M.) in a rolling flask,
and then the whole is intimately mixed at 165—175° for 3. minutes in a laboratory
rolling mill (Schwabenthan) The resulting sheet of the mixtuie is cut up into- discs
of 1 mm thickness in a press (Bucher-Guyer) at 230° within a period of 3 minutes and -
15 the limiting oxygen index (LOI) determined. This is found to be 23.1 as compared 15
: with 17.5 for similar discs of commercial polypropylene not containing the flame- B
proofmg composition.
~ Another sample of the flameproofed polypropylene is submitted to the vertxcal test
according to DIN 53438; class 1/1 mm, in whtch the sample self-extmguxshed thhm
20 . lsecondoftheremovaloftheﬂame SR - _ ; 20

WHAT WE CLAIM IS —_
1.’A flameproofing composmon compnsmg a) a compound of formula I

(X)u O.—Rz
/

RN

AN
O—R,




atonms, with up to 3 ((Jerr])alkyl radicals containing a total of up to 12 5
carbon atons, with up to 3 halogen atons and an unsubstituted or (Cferr])-5
al kyl - substitu

contain- ing a total of up to 12 carbon atons and an unsubstituted or
(C[err])aj kyl - substituted phenyl radical, or with an unsubstituted or

(derr | -substi- tuted phenyl radical; or-a group of fornula (a) or
(b), R (X) 10 3 (Hal) R CH CH
(Hal) d_Rs each has one of the

S|gn|f|can 08 —G da =leFal .-
both sets of R[ernrd,h,a,nd R[err]as approprlate formtoget her with the 15

oxygen atons to vvhlk,hzst(ﬂa C s o 'Gn Mpmyus;ratom é{f‘

radi cal of formula (c) 1R op . ogen R (d)

Gy o Ty ™ (e b ‘fa':g:;:so =S R olg1]

CH2 C2-0 [err]2 alkyl-subséituted phenyl radical, with up to 3 (c,_,,)alkyl radicals contain-

) each-R, independentligga malh egincachon a ﬁ{ axdr )ua#ub tedR; (Cs-4 Ik ogen, :
(err])alkyl, chlor orPEl!s % ﬂ’r"g@ o r (Galr-uben, o
(derr]4)al kyl, chlor n%ﬁﬁgg%? E’R[err] I's (C[err]) 25 -

al kyl, also a group of forrrulkg"({)\(")(,X)[err] R[err]
1111111111]1311111111111111111 ° 0
1, 575, 356 / 9vmththe prowsothallln

any radical (d) formed by [eI’I;] the oxygen‘%‘t’ﬂms and the phosphorus atom
in the group (f), [err]ls only hydro (C[err])al kyI chI ororrethyl or

brononet hyl, R err]' has. On&sQf l\g%?'ﬁl c S R7 is -
straight or branched chain ( 2) aI C oh Iene phenyl ene, '
5(C[err])alky|ene14phen necﬁpo rr])alk | ene, - a group of fornula -
(9) (h) or (I) A . (9) (Hafgab, “‘a” (Hal)g -CH -
cither -CH - (h) (Hal) (Hal) p . q
R, and R, each has one of the significances of R,, other than a group of formula
(a); - . ) .
15 ‘or 15 .
R, and Rs; or both sets of R; and Rs, -as appropriate, form together with the
oxygen atoms to which they are attached and the common phosphoms atom a
. radxcal of formula (c), (d), or(e), .. . ..
. _ . ._,___/34 L
(x) ’
\ R
4
o—cZ
R
(x), 0—CH, R,
20 _g}’ 2\c:._/ 5-_ - (a) 20
| '\o.-'cnz_/ \R6 -
g olen, o- . - ) ok CHym0 X)p
TN T N o 2 e ey
Noten.”” .\ ok, o/ T N cn,” Ve o
'_ 2 R Y (e)
ead!il d d tl hdrb . (C”;)alkyl“ .-
in eiitly, is genor i S
R‘,xs h;ger:gen, (YC,_..)zlkyl clﬂoromlethyl bromomethyl or- phcnyl, : :
25 R. is hydrogen, (C,-,)alkyl, chloromethyl, bromomethyl or,, when R is (Cx_.)- : 25
alkyl, alsoagroupofformula(),__ o '
' (X)a o--R2
ﬂ /
C W .
—CH,—-O—- > .
O—R; -

* 4 L M s x



10 -CH CH OCH-CH2 2 (Hal) y is zero or
an integer 1 to 100, Ais a covalent bond, ((ferr])alkyl ene

-CH(CerclHerr])- -0-_ -S or -SP-, each X _independen tly. is oxygen or

sul phur, 15 nis zero orl,

15 mis zero or an integer 1 to 4, each p and each g, independently, is

zero, 1 or 2 and each 20 - Hal , i ndependently, is chlorine or
brom ne, with the provisos (i) that only at the nost one of the groups (a) .

and (b) can be Ilnked to any phosphor us at9
when y is a rad i3
i ndependent |y, can awiBDths p@isd Hatcin @iyOradical Hﬂ"bﬁ{ed]by& and) R hﬁbxyghﬁﬂorﬁ( ahd _
oxygen and n™1 in agl; P'g;%? 8 (‘b}? irpthe graehl (,fal «(iignly hytigenn (- Daliry-cllgomethyl t han
one of R and Rlerr] Q%ﬁ adi cal. (dy’ may be“selected from
chloro- 25 methiyl or b¥o o,,eg{“gipg,, Fuhs o B a} endsy &bﬂyﬁn@tphzdaﬁnmst 5
one radical (e) can be pre{ee_m)mkylaﬁd4hp)nenynnek(aj Q ll)yyehe, a:r- gratphefrfonﬂ{la ‘(\g)l,c

the aryl radical is unsubghlwdded or substituted with one.or nore hal ogen '
atonms. 30 _ 2. A flanmepro cordagmg to daim1l,
additionally conprising - .30 ¢) a fori nated aMphati c: hydrocar bon

contai ning at |east 10 carbon at‘oma glr;d at Ieas&l chlorine atons and/or d)
an organo tin or organo |ead" conpo

vig an oxygen atom (11) thag

P3. A flarre "oof i'ng conposition

according to Caim1.or.daim,?2, C.ler ])aIkyI phényl;
phenyl substituted with up tghit ﬁ?ée «’) 0gen 2vvl"(l'lt2h uf)h)to 33
(Cerr])alkyl radicals containing a tofal of up 12 carbon atom; wth

up to three 35 halogen atorrs and an -ymaybstiiuyt ed or
(Clerr])al kyl-substituted phenyl radical, Pwith 8p to 3 (C[err])al Kyl

radi cal s contaqn ng a total of_éﬁp-éao- aﬂa.tcgns and¢gnh unsub- stituted
or ((err])alk substi t ut ed pheﬁyl radingdl , or?with an unsubstltuted or 10
(Cferr]) alkyl-substituted phenyl radi caﬂ;al)or a group of formula (a) or
(b). 40 ' 4. A ,@g@g{ﬁqﬁt&g@ﬂ,g%@osﬁfl on according to.Caim3, in
which Rerr] is (Cerr )macovaléaObcm&I(y:ll_,)apd_warey-l-m—momg)—pr-od-p ~sS4b 8if +-50j-e,d
phenyl ; a group (a)yah and R3 formtogether with-both the oxygen
atoms to which they ar 8970 AUB¥%on  phos- phorus atom a radi cal

of formula (d) r (e), u&m&&yg ger @R, M i S zero; -or a group (b) in which13
R is ((err])alkyl eacbhlororrethyl or brononethyl, R[err] is (derr])alkyl,
45 chl or onet hyI %W@Wﬂyslmmlﬂ[?err] is alkyl, also a group

(f), Ais a coyal ent™ %g‘%gn %E}ﬁ&m&% e or -0-, X is oxygen, each
of p and q.is 2 [errdia (i$ ablBe o%h.algm;{(sqeﬂnagbp@ﬂp@m&d on %
according to d- a| m 4;: anmpmtphoxhs #2hng via an|osyg ten,rqu 4haa eply xspheik;ll (e)asgroup

(a) in which R[err] 'Rm ‘?}ﬁ‘ht‘lﬁ s
t 0. - whi ch they Eﬂ ﬁﬁﬁgﬁpt: %a fﬁm‘"“%ﬁ onof 50
formula (d) naetuysozomm&uélm +)sth e moledulecut e Gbie dnd kadical 25
Rlerr] is (C[err]4)-bept§@maaiddyl R, err])al kyl, chloronethyl or

bromonethyl, Ais a. c8va] Ik} e} ??i’ <rf jcp F‘F I*“D’l Tad‘Fﬂl is upqupstituted oy gubspiteed s |

th one or more halogen atoms.
M S * 10 30 - 2. A flameproofing composition - accordmg o Cl;l:m517§d§§(ﬁnally compnsmg 30
10 E <) a chlorinated aliphatic hydrocarbon containing at least 10 carbon atoms and at least

5 chlorine atoms and/or d) an organo tin 6r organo lead compound.
3. A flameproofing composition according to Claim 1 or Claim 2, in which R, is
(Ci15)alkyl; phenyl; phenyl substituted with up to three halogen atoms, with up to 3
35 = (Cy—.)alkyl radicals containing a total of up to.12_carbon atoms, with up-to three 35
halogen atoms and an unsubstituted or (C,.,)alkyl-substituted phenyl radical, with up '
to 3 (C,_.;)alkyl radicals containing a total of up to 12 carbon' atotns and an unsub-
stituted or (C,)alkyl-substituted phenyl radical, or with an unsubstituted or (C,_,)-
U alkyl-substituted phenyl radical; or a group-of formula (a) or (b).
40 4. A flameproofing composition according to-Claim 3, m which Ry is (C,_s,)- 40
: -alkyl; phenyl; mono- or di-substituted phenyl; a group (a) in which R, and R, form
together with both the oxygen atoms to which they -are attached and the common phos-
phorus atom a radical of formula ‘(d) or (e), X:is oxygen and m is Zero; Or a group
_ (b) in which R is (C,_.)alkyl, “chloromethyl or bromomethyl, R, is: (C1_4)a1ky1 :
45 chloromethyl,: bromomethyl ‘or,: when: R, “is alkyl, also-a group (f), A is a covalent 45 -
bond, (C,_,)alkylene or —O—; X is oxygen, each of p.and q is 2, and. Hal is bromine. - '
5 A flameproofing composition according to Claim 4, in whxch R, is (C,—4)-
alkyl; phenyl; a group (a) in which R, and R, form together with both the oxygen
atoms to: which they -are attached and the common phosphorus atom a -radical ‘of
50 formula (d) or (e), X is oxygen and m is zero; or a group (b) in which R, is (C,_,)- ‘50
' alkyl, R, is (Cl_*)alkyl chloromethyl or bromomethyl, Ais a covalent bond or

A




(derr])alkylene, and X, p g and Hal are as defined in daim4. 6. A
fl ameproofing conposition according to aimb5, in which Rerr] and R are
each, independently ((err])alkyl. 7. A flanmeproofing conposition

according to any preceding claim in which Rerr] and 5 Rlerr], or
both sets of [err] and Rlerr], as appropriate,- formtogether with both t he
oX\gen atons to which they are attached and the conmon phdsphorus atom a
&dj cal of fornula (d) or (e). 8. A flameproofing conposition according to
d |{B7, in whicch in the radic I575( [err] S (C[err])al Kyl ; chI ororrethyl
of —promomethyt—Rerri—s—

br ononet h?ﬂ—g)a'ésrlene,whdeﬁ,ﬂq@nﬂﬂlanessaﬁ tegt fin Clainslo a group ) _ and in. which in
t he radi aalL end‘?e;w Qf"smwsawflé& F°]§‘a‘f“k§»lm Wbﬁ’éﬁylm‘d Ryl substitured
with up tﬁgﬁccor% rt&dtﬁ?tﬁa%ﬁ u(%a{ﬁ,]%g' kyl radicals
consai ni Rg oﬁbcktos*eﬁofm,fanulm,taoa @gtﬁumlthmtﬁhebbg Qrolnbir €€ hal ogen' at ons
and an uwmtthev@te@@aqbﬂ %(nd:[tlsrcm]m)mi mlyﬂphtmubmatud@ﬂofpfnm@al (dyadicdl, with up

to three r radical s cont ¢ taI o 12 car bon - at oms
and 15 R E’]")e%;f,’ﬁ)%fm' ,r:séf}f;'(%lfmﬁ ‘1"“ g% d Lié phenyl radi cal ,

or 10 th amnmubsf m.ut Rﬁlsalkyl A1 A &b @ )aad iﬁyb,hca e Irddieh1e@) phen(% radical ;'
or a gro& w@gl_@)alky pheaylsuhsm tmtll)np t?rtamtvéqterc#taan(tE[ err}/ al kyl ene,
pronerk by o e Yo R e
oxygen. ﬁy\ SO Pialaid 8, in which

Rl asr] bEtmEtéci or)(éUs kyl-salﬂmuted phebd] @4dichl, bﬁm{h%&xﬁdhl:sﬁﬁ&eh)éf chi{sor onet hyl or

br om)rret €F§a tﬂted ghepiyl] radliea];) orl & \gfoup [{me py I(b), Fp riv straighf) °pr di -substituted
5 %5'&06 gr)aliglenes phenylgne, or @ geopp L8)gp) o5 (D} 5 Aeh e chai n :
(Clerr])dl "R m%os&.o&lam%m 80 wRicHROWRCL Buisiand y i's zero or 1
t 0 209. mns/{\cu.,)an@lpem&md&gl GOl miethyIO R, a:comr_g alkgl, phen WBéndd 9, i 3p whi ch

Rl err] batitutpd ahekxu or Rgroup a) @ &)y % sklykht qoHheapgtied ghaim gr olip (a) or

(b), e?(f 1—“1 ky ?’z%f gﬂfg(c’ P"b‘fl"&ﬁé’h gro “%%fl:h“&‘i‘;(zg‘if)g{m]) al kyl ene or

o] os mn a g to

1, 4- phenﬂ,l’ @sn&.,_nﬁ!iy a o , is straxght or branched chain 25 11. A
flaﬁeprocﬁ1¢ang)emﬂmsnm4ﬂmy&ﬁ¢;m Ri.m-10, in-whicch y is2xzero. 12. A

f 1 amepr oof ildgAc fl@g @mpaé@mnmrﬂ!g %Clanlylooﬁl V(hlcalymszew tog 11, in which
Rerr], an 25@ %BP%‘“PFE‘E"F%W“@ %9 80y o Glaims 119 1P *Hi® Bormposi tion -
accordi ng t armma; RflLoRGostoR aFbrding) oMy Grecdidg cidfh; in wmchc:eérpound of formila
| ggntai @mpand sictoramia I (cén}ains a radical (e). 39 14. A

f1 amepr oof |HgAcﬁ@mR§@f1{18 mpesition peering Wanwﬁlpéé@m Hg’b@alm in which nis

zero. 15 f 0. cedi ng claim in

whi ch t hemg Als km&%ég% 8 @oh ;,%gf;%; %hggj&ﬁ&%%nﬁ#% ons per nol ecul e.
3535 _ 1615 flalerfrdotinge@mpaition gecarding asCihimals, maﬂmdherngmpunndll ai mgsl6, in.-which
t he corrpg Hmﬂa B3 ﬁmffb’f’ M@OXPP haringniq Fingser &33»8d9-@xra$¥hﬂ§phor| narie rings

or a 3, 5 iy AN §KE%°‘?OS,UQJ ﬁ%&h@&weﬁ 538 ¢ ggne 17. A

fl amepr og ElﬂdGD 1 bdaRing\ & G4l aﬂdOR@dﬂKRQ 0 16,"in which
t haoconpGard(®)f formula | contains a radical (e) and R[err] asnd R[err]

are ot her tHaf: gpglposmon a?g(,img) fo %))reoedmg claim, in which the

40 18. ACTPHREY B3P B'E‘fl‘i on according to any preceding claim in

whi ch t he conponent b)g n@ﬁ-cﬁérrrrul alir B . oC
H2- CHBr-CH[ err] Br ( I) in V\/mch Bis HaI or a group of
formula (k), BrC[err] CHBr¢ A (k) 45

45 (Hal )mWh k@HaIS} ggougmoéu@r(g) as defl ned in Caiml. o

BrCHz'-CBBr-CHzO - -A _ B (k)

® | R mal) R

andHal p,qandAareasdeﬁnedmClaxml o ' '
19..A flameproofing composition : ‘according to Claim 18 in which in the com- '
pound of formula II, A is a covalent bond (Cl....)alkylene or —0 , p-and q are each~ o -
~2,and Hal is bromme ' ' .
50 : 20. A flameproofing composmon aocordmg 10 Claun 18 or 19,.in wh:ch the com 50
- pound of formula II is.one of formula ITa or IIb, : s _ o
. C BI’.‘

— _O-CH -CHBr—CHzB'r- : - IIa .

R




19. A flaneproofing conposition according to Claim118, in which in the com

pound of formula Il, Ais a covalent bond, (Cferr] )alkylene or -0 p

and q are each- 2, and Hal is bronmine 50 20 A flaneproofing

conposi tion ‘according to Claim 18 of+#19, in whi'ch the com pound of formula

Il is one of forrrulalla or 1lb, 50 Br OCHerr]-CHBr-CH err]Br \
lla | 1111111111111°11111 <1111 111111 * c L M s * Br @
Br i ' . CHr L1 b BrCH2-CHBr-cH2 0O Q A - O CH

[ ERR] - CH 2B Br . Br 21. A flaggprgoefing conposition according
to any of Galﬁ%ﬁ%—m—mﬁﬁe—eﬁﬂb&g&kﬁ—rﬁw :

chl oroparaffins wth an average.chags Iength -ofBx35 to 40 carbon -at ons,

pol yvi nyT—¢hksri de,  pol yvi nyl'i di ne - c chI or| nat gdlypol yeifyl ene. 5
22. A fl aneproofing conmh-tdﬂerrcagﬁt to 21, in
which the 5 conponent d) Is sel ecteg rom di ( ERR] )aI kyI tin

carboxyl ates, di (( ERR%) al kyI tin m?F -captides And | ead car boxyl at es.

A fl aneproofl ng conpostt mgRrealipg g@nﬁc : %ﬁy X2 %&g@éﬁ‘ocar b-
1dl§l [iggc lyethylene
1

oxyl ates are sel ect &8P “’"‘J.
24. A flanepropfing gg)ﬂ;‘p%skgi § nﬁ gmsia,zummma the

com 10 ponent d) kenmadned) sdelécteomo |di>(lﬂ,ysballtyl tin m!bosﬂats, di(iC.004lkyl tifr mer-

< #Smlﬁaﬁ a epr Qof i
hcoording 1o G Al 18, ?yﬁ%ﬁ% ssporlra ki 08 SR B I S
ti

conpound( 5) OfloformJ |A Hmepro i )hcd&ﬁln g $Cla§h522 or 23 in which the conf® - 10
f | anmepr oof i ng corrposmnemom) scelendl figm tdibul an malw;, dmtymtmdturatd”nmdr@!but!i tins 15

id
1:3 to 2:1 by wei ghtme 1eA fla ‘é%roofln iOngSIt n ?{CII(I)I;V lC?Qé%rtrgmqfalm

n__u

26, in which the r ath g, ormiaS 11 e 3%;

conposi tion aggording 126) ym@ 00 adoﬂiﬁosﬁi&i E&orﬂﬁg td maWﬂIZS;hn ich the ratid\& 15
conmponent c) -is predenp2drgweighe. rati o of conmponent ‘c): conpound of forrrul a
Il 20 is 1:5 to 5: 1 7\ﬁeﬂggrem°fws°°m°$?°aﬁe¢ﬁﬂa’5ﬂﬁ {gint B Eich e PR 4 i ng

to daim28, in “whi ¢ %w%’uc fofing chl%sx{uQ a%co to iy Qk&lam?’% toA27, in which
f 1 amepr oof i ng 2§ ONPO Hietcokipbnék €Y IsPrd@e huid tBe1pati6 bf udd®of fotiildiICh 259
t he conponent d) i sisgriteSritby awmightt he ratio of conp onent d sum of corrpound
of 25 formula-l an ofipg FogIPRsiton agcprdng t"lClS'B’% mf@hww‘bﬁ?

A fl ameproofing COWPSZSB A0} obting ichtSpokifon Acbdie30 any & OMiine Be {10, MawH® | S
:ZO to. 1: 4 bypswei glie. coa?onen@\ Ilapﬁawﬁfdltﬂgmampempbmﬁnd)acsmﬂrodlcmm ol ai mas

31 in which the ralfqroulaE:aHQCQ@OQt@lofformulaﬂlﬂl 3000 3 byyer ,}ﬁ“

30 33. A flameproof r?‘if%c"a’d?%}"ﬂﬁﬂd‘f‘%mﬁlﬂ?‘ 45 whichthe e fy 1i]e

4
ratio i s approxi mat &l V3 % Slpositidft acchidibg R 30 ih REIHAIRAS s 116N
acccordi ng to3® ai moly; I(debﬁigﬁtntl ally as described herein with reference tao

any one of Exanples 1 3% Alﬁameﬁﬂofmg compositiorg Becordingy sy Slain 33, is Whisk phegtid g a

pol yneric -organic gﬁFﬂamepr ofmg com%osgtnrox? g'c;[ccl:o g to Elarm 1, substantially as described

herein with reference to any one of Examples 1 to 10.
35 35. A method of flameproofing a polymeric organic material comprising treating 35
: such material with a flameproofing effective amount of a composition according to any
preceding claim, or sequentially with the individual components of said composition.
36. A method accordmg to_Claim 35, in which the polymeric organic material is a
synthetic polymeric organic material, . :
40 37. A method according to Claim 36, in which the synthetic polymeric organic - 40
material is selected from polypropylene, polyethylene, polystyrene and acrylonitrile-
butadiene-styrene terpolymers. -
_ 38. A method accordmg to Claim 37, in which the synthetxc polymeric ‘organic
material is polypropylene.: ,
.45 39. A method according to any one of Claims 35 to 38, in which the amount of 45
S flameproofing - composition - used ls 1.to 9% by weight of the material to be
flameproofed. - :
" 40. A method according o Cla:m 39, in which the .amount is 210 4% by werght :
of the material to be flameproofed. '
507 41. A method according to Claim 35, substantlally as described herem w:th refer- 50
* ence to any one of Examples 1 to 10.- .
_ 42. A polymeric organic material whenever ﬂameproofea by a method aocordmg to
- any one of Claims 35 to 41. .
43. A flameproofing master batch composition comprising a flameproofing compo- :
55 sition according to any one of Claims 1 to 34 and a part of the substrate to be treated 55 -
: by the method: according to any one of Claims 35 to 41. '
4. A ﬂameproofmg master batch composition according to Claim 43 cons1st1ng of
a polyolefin which contains 20 to 80%, by weight of the flameproofing composition.

AU




such material with a flanmeproofing effective anount of a conposition
according to any preceding claim or sequentially with the individual
Conponent s of said Coﬁhncl tion 36 A nmethod accordi ng to Claim 35, in
which the polymeric organic nmaterial is a synthetic polyneric organi c
material . 40 . 37. Anethod according to Claim36, in which the .
.S

thetic polyneric organic 40 material is selected f¥om ‘pol ypropyl ene,
et hyl ene, polystyrene and acrylonitrile- butadiene-styrene terpolyners.
-Araret hod according to d ai ml%?sa;'gn whi ch the synthetic -polyneric -
~organi ¢ marertar TS putypropytene—45 —39A-nethad adéording to
~any one of @3affism@oofing r%terbarchmmpahndnh&oﬂﬁigwmla@fuithmhadl ng...
conposi t i BV gkm’gs ?}ltt’ao/é%wﬁsht?fébﬂrmemﬁofmmmmttM| al to be fl almar-orafed
40. A net hodhyaGhhy ngtfmgﬁ "BRFSNE n which the anpbunt -is 2 to 4% by

- wei ght of the mat eri al | amepr oof ed. - 50 ' 41. A net hod '
according to Caim 35, substantigX)y @sRegescribed herein with refer- 50
ence to any .one of Exanples 1 to H0/42 A pol ynmeric organic material
whergver flameproofed by a ngthgd ccording .to any one of Claims 35 to-41.
43. A fl amepr oof i ng mast er ba"t' CQITDOSI tion. conpri'singea fl anmeproofing

. conpo- 55 ‘sition according to any -one . of Chains.1.to 34 and a part of
the substyg to.be treated. 55 by- tl‘%—ﬁfﬁt hod accordl ng to any one of
c ai ns 35'[(Rc235 (d4s) lfl@me gﬁll haBSt nlb t|on accordlngto
O ai.m 43, consiphenylAQ, Qfalk sﬂ&&ﬁ %}; %‘ %O% by wei ght of

theJIameproof ialvy rediesfsomnctinioga tdal 1of i |ed 2 karbohTarckds arla&&u fll 1,575, 356
A fl amaprofﬂ‘"?"ﬂ (“n)a‘é't(BP bat ch conposSition according:to O aing4, 'in
Whl ch the poI yol ef.i n - 8grt@d $X)4LO to 70%.by wei ght of the flaneproofing
- conposition.. 46. A fIarrepr 0QJ® A9 Q:eﬁﬁ@-ron cdﬁrp)rl Si ng a) a conpound of
formula la, (X) CRZR 0 --0- -a
5 0-Rerr] inwhich R>is (.Cerr])altka¥s (Jerr],,. )cycloal kyl ; phenyl;
phenyl (Cferr])al kyI phegxy %) phenyl - (C, 4)al kyl substituted on the
phenyl nucl eus with Lﬁo\to/ %&\e ’}%) b cal s _containing a total of
up to 12 carbon atons, d~\a gr())aﬁ ‘@‘ '@ ®)formula (a') o (b"),
10 0 2a (a) R—O[err'}s a CHy™O I)YmCH 0 (XCH(HaI)
(Hal) R2[err] and R[err] each has. one @ﬁllpt he‘*’é’r’gmflcances of R[err]
ot her thaaee group of fornula“ls . (a) 15 :
5 Rea- aag)R,. eaeh has one of the stgmﬁca.noes of R,., other th_an a group of for_mula '
S or ’ 15
Ra and Ry, or both sets of R,, and Rz, as appropriate; form together wrth the

oxygen atoms to which they are attached and th hos
a radical of formula (c), (d") or (¢), € common p phorus atom °

(X g o a8
_ . _ || n, o \R . T
20 _ - —-P I (e} . : .
SR
- (X) o—'—cnz. g ”Rs '
N \ / :
—p o (d')
_ - (x) Jcn’ cH,~0_(X)
) <>cn2 /CH ‘.n/ a7 % Npha
N e el —o-n.,—o-P < /C\ - /"'°"‘1
\o caz/ " CH 2;"-0/ S Ch™" o
' . . : " (a')
o “Re mdependently, is hydrogen or (C )alkyl BRI .
25 'R, is hydrogen, (C,, )alkyl, chloromebt-hyl bromomethyl or phenyl 25
&. is hydrogen, (C,—,)alkyl, chloromethyl bromomethyl or, when R, is (Cl_.) ’

g alkyl also 2 group of formula () -

C o ceeLomos




or Rerr] and Rerr], or both sets of Rerr] and R err], as appropriate,
formtogether with the oxygen atons to which they are attached and t he

common_ ornula d') or (e), 20

I : (O R~ At 20 4
[err] X)O-CH I R5 .. [err] C (d CH

R(X) 0 CHJerr] - I _ 2 - [err]
--R7-0-P CHCH. _ ' y each R, independently, is

hydr ogen or (qERR])aI ky, - 25 ' ER.;L is hydr ogen, '
(derr],)al kyl—,-—ohJ—or-omeL.hyJ_,_—b.an.onef alViE o) nvl —is hydrogen. 13 -

(C[err_]_)~al kyl, chl oronethyl, brorromet hyl - orQX)y\:hen-lﬁ is (C{err]) al kyI

al so a gr obg’ of formla (f) o 11am 11/111 tI |1 111111 13"
1,575,356 . (X QR(f) vvrththe.
proviso that in any radi cal (d ) forrreg err] and R[err]the dxygen
atons and t he phosphorus atomin the group (f'y,, Rerr] is-only hydrogen
(Cderr] alkyl, chloro- nethyl, or bronmomet hyI Q—Rs- : Rerr]' is -
(derr])al kyl ;. cycl X | r ubstl-
5 tuted on. the phea,y fie gmmp ﬁm&? fr? '2%?1@3[1 %ﬁe}ﬂ)gﬁgmﬁ)::fs
straight or br anchﬁuekhyl ) al ky ene, o ex ren henyI ene or a
group of forrrﬂl a(9), Rnéh) (§r— ‘a@ohdvbmheul,ronbmh@rﬂm ularlmte«!.or substi- - 5y,
A X, n,m eachp andye

10 with the provi sos lzr) M §), ﬂgnw%ﬁsyme %eﬁ’é“’“a%ﬁp (b)

h
is present in the mllecue (|| at s oxygen an n:1|n any

group (b') oflany r ad éaKs Mvénachsarenmeénqi 10
[err]R . in that . gr l%ﬂwmwg%‘:@ é, )Lﬁ ﬁforret hyl .
or brononet hyl ; an hbtré, b oRE bt RD cal (dr) e adi cal
(e'") can be pr esen'se,lected from chloromethyl or bromomethyl and (i) that per molecule at the most 15 b)'

a hal oal kyl . aﬁyl efrgagdica benreteme adr ca S u subs ed '
substituted with one Br wﬁﬁﬁrﬁ t‘FB‘H‘& sﬁ“ﬂ‘}‘eﬁ u"‘E‘HPgrr nat ed'
al i phatic hydrocar bonc)CQﬁ:hlaﬂnﬁteﬂGh &m:qmrsdadmat ald@@st 5
chl orine at o?;tg 20 ﬁsdc?gfme {nbarre roof| ng corrposr tion conprising 0
) ) mngic osmoncom snng .
20 a) a conpdlind of f‘qr cg‘g;mdoflf?np * pri .
(X)e O—Rg . L
2
mwhlch _ _ L .
_ . Ryis phmyl substituted thh up to 3 halogen atoms, wnh up to 3 halogen atoms
25 .- and an unsubstitited or (Ci_;)alkyl substituted phenyl radical, with up to 3 - 25

(Cl_,,)alkyl radicals containing a total of up to 12 carbon atoms and an un-
. substituted or (C,_,)alkyl substituted phenyl rad:oal or with an unsubsti-

e " ‘tuted or (Cl_s)alky! substituted phenyl rad:cal, e ) _
et

30 Ry and Ry, each has one of the sxgmﬁcanoes ofRy, " S f'-'f-_".':' S 30
oF o .
R,y and Ry, form together with the oxygen atoms to' wluch they are attached and
the common phosphorus atom a tadxcal of formula (e,

B% LN, T R X

35 - gm' has one g;f the ;lgnlﬁhc:‘nces of Rn,, R ’ 15
»» 18 straight or branched chain (C )alkylene, cyclohexylene or a group of
' . formula (g), (h) or (i), as deﬁneg_ :Claun 1, ’ P

y,XandnareasdeﬁnedmClaunl

40 b) a haloalkyl aryl ether, of which the aryl radical is unsubsututed or subsututed 40
with one or more halogen atoms, and optionally : .

* [ L M S *

and




(X)[err] O-R2b -RSb in which R err]b is phenyl substituted with up to 3
hal ogen atons, with up to 3 hal ogen atons 25 and an
unsubstituted or (Cferr],)alkyl substituted phenyl radical, with up to. 3
25 ((ferr])alkyl radicals containing a total of up to IZ carpon atomsand
' substituted or (Cferr])al kyl substituted phenyl radical, or with an
tuted or (CJerr])al kyl substituted phenyl radical’ “either 30
. and R err]each has one of the significances of R _ ’
mnd Rerr]b, formtoget hehr-_.h\ggst: t he oxygen atoms to which they are
0 0 )a- "n [' h tS—et-om-a—radical _of formila (eflers]), (;\()
‘[err]CH ¢) & chipunateX pliphptic| hydrocarbon containing at leafd 10 Cdfon atom Herr]-0 (
0CL gl T e gty U
Rierr]b has ong @tonpdemdofomail 2 BPP#8 R err]b is straight or -branched
chain (C[err])allkylene, cyclohexyl'ene, or a group of. 35 formula (g), (h)
or (i), as definedin Claim1, and(¥X). 0-aRg n are as defined in aim1l. 40
b) a haloal kyl aryl ether, -of whi CK vhe aryl radical is unsubstituted or

substifuted 40 .w-th one or. nqgug@_@l,ﬁg“e_n_at.orn;_,” and opt iqnal |y

40_ 111111 11111711111 11112 111110+ C. L M- 5 -%& = 145
1,575, 356 N ~14. ¢) a chlorinated aliphatic

hydr ocar bor, G @i ni ng at |-east 10 car BymRat ons-and at+1east 5 chlorine

atoms. 48. A R.armaemelfof®, isliRPsi ti on conprising a) - a conpound of formula
lc, (X) [ertherO R2 err}l T L |
GOg Rg ?;3 v Fach has\ihg of IiherRighifieandes ofR. @ sthételian Agebup o forkfurr 1] in C ai m
1,.. either:R2[etr] and R err], ‘each has ene of :t:he si-gnificanceggpof -

R [err], otheRtaddR,sorHodUets@f Rl QAdTR), 3s bfbropriate. form tosether whit e

10 or Ri[err]" an®y4Rp awpm -.,to'\zhichbb:t;yknre 'ﬁﬁ%%&%ﬁ?n tm%&%ﬂ%%%&] as

appr.opri at e, f or Wtita fpraplap)idas (e debnpdjiorClais dyve (470, Whi ch they are attached
and’the common phosphorni atom a radi cal of; fornula (c)or (d), as. defined

in daim i, Ps d H.‘;’J\ é:l—l}cnz-o\uf)xg-l k¥, ofch, _CHmo ), CH2

N C

C:HZ 15 P -o..RR_.o,_ d " c . P~0-R!
' ! PR Ry |
Sy ERNO 2\ o Eﬂz_/ Na,o” o Cﬂz/\cnz-o/ H le 15 /

(e" Rerr]c

SRR 2 SRR (e™ )

has one of the stgnificances of R err]
ﬁxef has one gf the significances of R, _

rc 18 straight or branched chain (C,,,)alkylene, cyclohexylene, phenyl ;

and group of formula (g), (b) or (i) as define dj__in’Cclyaim le’x}’ > phenylene, or a

20 . ¥, X and n are as defined in Claim 1, ' |
. with the proviso (i) that at the most one group (a) or one group (b) is present in the _20 ’

molecule, (ii) that when y in any radical (¢””) is an inte, :
olecy ny | s a ger 1 to 100, each of R,, and
_ :{t:;', mdepm_:d endently, can. also signify. a group —R,.OH, (iii) that when X is o;ygen
s Ea and n=1 in any group (b) .or fadical (d), then rot more than one of R; and R,
in. that group (b) or radical (d) may be selected from chloromethyl or bromomethyl 25
an "(t:;) th?fa fe,rl lx;ti;lecullege the most 6he radical (¢”’) ¢an be present, -~ ’ :
a haloalkyl aryl ether, of which the aryl radical is ituted or-substi -
) with one or more halogen atoms, 0 wnsubstituted or substituted
¢) anorgano tin or organo lead compound, and optionally - o
30 . d) a chlorinated aliphatic hydrocarbon cont inig at leost | bon ' 3
| P Rt chlorin gatoms. yd <.>n containing at least 10 car?:on atoms _an_t_i 30
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R, [err] is straight or branched chain (([err]22)al kyl ene, cycl ohexyl ene,
phenyl ene, or a group of formula (g), (h) or (i) as defined in Cdaim1l, and
20 y, X and n are as defined in Caiml, with the proviso (i)
that at the nost one group (a) or one group (b) is present in the 20

nol ecule, (ii) that when y in any radical (e" ) is an integer 1 to 100,
each of Rerr] and R err]independently, can. also signify a group -R err] OH
(i) that when X is oxygen atomand n = 1 in any group (b) or radical (d)
then not nore than one of Rl err] and [err] 25 in. that group (b) or
radical (d) may be selected fromchloronethyl or bromomethyl, 25 and (iv)
that per nolecule at the nost one radical (e") can be present, b) a

hal oal kyl aryl ether, of which the ary radical is unsubstituted or
substituted with one or nore hal ogen atons, c) an organo tin or organo

| ead conpound, and optionally 30 d) a chlorinated aliphatic

hydr ocarbon containing at | east 10 carbon atons and at |east 5 chlorine
atons. B. A YORKE & CO Chartered Patent Agents, 98, The Centre, Feltham
M ddl esex TWL3 4EP. Agents for the Applicants. Printed for Her Majesty's
Stationery Ofice by the Courier Press, Leam ngton Spa, 1980. Published by
the Patent O fice, 25 Southanpton Buil di ngs, London, WC2A | AY, from which
copies may be obtained. | C L M ERRATA SPECI FI CATI ON No. 1,575, 356
Page 2, line 13, for ((err]) read ([err]) Page 6, line 20, for nol eculer
read nol ecul e THE PATENT OFFI CE 14th June, 1981

ERRATA
SPECIFICATION No. 1,575,356

Page 2, line 13, for (Cs_,) read (Cy)
Page: 6, line 20, for moleculer read molecule
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