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| [ ERR] ' whesein it least one —= (OJ.-I),'gwup o P rovldes Z;néiﬁ’oﬂ ;f stabilizing an ofganic

' ok ) 1 icular, the invention also pro ek ; p .
6 whereiidy each qb R[ E%&I%E%BRE aﬁ{oh_:ﬂ heas LighRp en which includse Frerdpg fb marerial o
rigjlat om or -.an U Reth)s b stahilizer ongror gpors gésanopnds ¢ fﬁ'%‘}aocar bon radical, Y

gen or-'sul fur atomor a radical -of 'the formula -N 5" and-Z

-_ ~of RERR, RERR], RERR or. [ERR], or f together with the
N-at om whi ch' 5t is attached a Leheyer~of RERR], R ERR, = -
R ERR]: RIERR] is attached to the sa { oM /,3, heterocycli-c. ririg,~ or
an inorgdhic salt, preferably a metal,.sdft, of such. a conpourd: wher e at
| east” oriél - P([ERR] ) group is'present in the nolecul e.- I'n particular, . the
i'nventiomal so provides. a mefhadyof - stahilinZiagaan organic 10 -, . we
mat eri al’-gigai nst the a‘@ﬂ‘ed‘ds%?r }e{ésfal_gﬁt orl_). oxygen- whi.ch includes~ "
treatin he material 420 =~ 77 - 7 0 7 Re=YX S ke T e
' | N .* -
/ . 3
iS | and ngahﬁrogm atom or a radical of the formula - h_ :':. __: : 15.
" wheeein cach of Ry, Ry, Re and R, is independently a hydrogen atom or a hydrocarbon

i ii ai tbon atoms and is
dical, which hydrocarbon radical contams not more than 16 ca
:l:rix lali[;hatic-, alic);clic and/or aromatic radical, Y is an oxygen or sulfur atom or a
20 radical of the formula - N - : e

in Z is any one of R, Rq, Ry or R,, or forms, tog_ether with the N-atom t(_) ,
:vv{'nlaecrhe it%s attaclzed and whichever of Ri; Ro, R;and R, is atwch‘e; t;l the ;arsnuechNa
atom, a heterocyclic ring; or an inorganic salt, pr;ferab_ly a _meth tl, e:ul A _ 25
25 compound wherein at least one —P(OH), group is present In ?‘l !'nothe matenal _
By this method the above compounds can either ‘be incorporated In B I
sensitive to light, oxygen or heat, or applied to its surface to form a pro(ti radation-
' By their stabilizng effect they protect these sensitive ' substances .ﬁt:om irgl adatio .
. They have a wide range of application in the processing of plastics; for exa Peliuloesz 20
30 can be employed as stabilizers for cellulose acetate, cellulqsc prq[lno:]attlz, cchl lose _
acetobutyrate, polyethylene, poylpropylene, polyvinyl chloride, po ylvm);1 A
- acetate, polyamides, polystyrene, ethyl cellulose, cellulose nitrate, poiyvi llyl- cast.ing,
silicone rubber, melamine-formaldehyde ar:id tllreafo?nailtc:;:ltéyde resins, ally! :
-resi ethacrylate, polyesters and polyacryion X
35 resmﬁi‘gzlys’?aﬁ}?z?s of 1.t,yhe I;r%se}r,lt linv;:lm:!;ffrcan 'dalsoadb;i ;sed to protect mmml - 35
ellulose, wool and silk from degr: . S
pmdl'll'cflsesxlilcalfc:rsialigbt?)e%:protecte,d may be present in the form of sheet or film, panels,
tubing, rods, tapes, coatings, fibres, granules, powders or other solid forms, or as




with, as a stabilizer,

2, X ERR

hydrogen at om or a radi cal

nore conpounds of the forrmula where nis 1 or

el R2-Y 15 and X[ERR] is a

of the formula [ ERR]
of the-forrtla

is a radical

15 [ERR] [[ERR] Y-R ERR] wherein each of RERR], R ERR|, R ERR] and-R[ERRj_

I's+ i ndependent |y

a hydrogen atom or a hydrocarbon radical, which

rbon radical contains Not nore thagszagzecar bon atows'éng;lfnﬁpﬁ,-gfnm_'
. s : - e - T OX CTTIT oot
el | phatic,i ali CYE!-E@ @Jég/ %lsll%‘rs;c}r bes igngqll‘h%as{abilitz;cersl csan %e dincorg;o%ated. in, or applied
1 20 raal t b 1“meth o on £Onss ,
g{) ?I\t/v\,h drein Z i Sifﬁlt:'ymgslyﬁuﬂﬁ_ i g zeerﬁ g&%&sﬁcﬁtﬁ@‘j&g%& r0 éﬂ e r%egngf
't her a/! th the Np atloeading optetheh siitablé Sachine GH @R rBBE ﬁl;%é'_mx  Thus 40
f?FgEeRR]' R[|JERR]® and ‘f#gye en s dpm bﬂ@divﬁievhi;hmei!ﬂﬁﬂ“;af mﬁémﬁ@ﬂc e
R , : ] ' Brpducy a of yfr 3
ring;,or &n inor gaﬁﬁb%gééldg‘lgm@%? %convﬁwgggxﬁp St in the nol ecul e.
conpound vherei n at .| aapblyRbKiend s b€ Drocessed 'as fefels thegbilizer
lcy g By ¥hig nethod titmoradily \ntixed QUi QL0 S0 CRrusih LsH me&%éﬁ-&gﬁiger ‘Elénese il éﬁe t Oun
A 0, e el with Ng®i efi@tito, rextile va ) andCfdb ,'fI: 2a T * %0
terigl gensi®ive Stobe ap *ygly ged efies o Ry
Looma Tretective ﬁ?%& ?E‘g(g%r‘é?a%% ?%ﬁﬁ%%ﬁ?ﬁéw for chas F@gvge wofhod of
isensi ti veisubst ancegplifdiign : : ' . '
:laiggls: E‘:‘I?izll on in thee%rlﬁles:hkﬁag nell ok aBlelstrily bfeq;olyﬁ?émll\ﬁm 1Yo S O 3 ecan .
be el oyed d2 st afelider 3¢ b obl ! hacBo acongl U g i ‘P};y]ﬁf BT
C S n on i ) Y1
cellul osef 30 acet e 320‘%‘%2\{&5 bﬁ{mf}}) gp?doaq;@mpm%ﬂw oraher olskiet
chl ori'de, {pol yvi nyina& _IQEHC %Bili%e € present, idv are, qta‘b{g Preapplij }if@rin oron
cel | ul-osej. .cell ul osmquej Bdizﬂioﬁ,qu@@j Yeidshdyehe ﬂ’lla éjﬂg inisr:! a_(ie hi ﬁsibﬁl?cgé ns .
- rrel ani ne- { or A81 dehdegmdation byr Bghit.o nxygind eh el Eﬁﬂpﬁiqf,ail. Imatefials ‘are” foamed e
pol yet hy| met hacr yhafies e flmiaad sheering, qeduy pegeys) mlwmwmlﬁ;g?g% ol e
stabilizefs of Lheana;ﬁ%ﬁgﬁprbﬁég Srfg?zoséa%%ggﬁgﬁ?@uftk 3y he, é@g‘?eaéhiri om. The:
; K ] L asn Mh ’ ! . . . i [ .
35 producys She eliznzste phwsphis@udciis@ieis abd) el Srabidfifh Bect SROGEwS bromh e 5
. materials to2be prot Piring fhise, qompotictal insERENWIHe Shosd) QWEHHE® 10Ot hEr
pareljsi‘ t ubi ng’r raggggan atent 7124 8;%2{' the %:Hﬂilzers of:l the ’presfent invention have essential ;ghvstn-?:?zi 5(218'
i or jrs, . _ iti inclination igrat ; rate
?Osol Ut i ohs, emul s‘hg@;shﬁy %:gdlgshuéspie&&%edve. %ﬁoﬁf%ﬁ Ig?i?gow ab‘ﬁggn b;fr)mt hods
in, or appli®l to NHese trtbilnal o By phROErR 150 o e%@ziﬂﬁ{myaﬁgr et hods
of application cOrﬁ%trgy?'DThWﬁi‘ Here @lvy pratociiongaghibe hedr 2B o g‘z"@dr:.“@gsm h@&s{}oe ®
.. pat eﬁ.?’al, e.g. p0|s¥d§r §y015§ 3’ vﬁg%ﬂ#ﬁl{%ﬁ?ﬁ%ﬁ%@ g:im;o?ﬁfl@gph%ﬁcqinés Bnsures - -
~.gachine and extr ushap c¥BdehnAfkots 5 niit th%lstabﬂf'"r?wg? oter TRt pidighs ahpprbers
honogenedus ¥ endiongabiligaisch i S i nportant Tor. 6 re : < oot udi 3@
“Extrusion moul din ig"h@ﬁgvge@ P tagentsroficiudieplay a\suiekgistiy efltfr dali BRMEL die koG
"~ films, tubping an'd%fgfﬂélﬁ%f Fmgi“ a0 f&%‘“&?ﬁe %"g?(;@g: “‘g"“’gmmig‘&i“\mme fabric
fabrics. [If polypimpiheas be b fol Fob sl icﬁm%aﬁ
rbont he st abiil i r 5 The suitability of a stabili Hﬂ; 40 :

1

0
20
m to
e N-
s 8 :
28
30

Baxtrusi on
ra

g 35

e : reﬁmdl)z(-BQm%I;[ porltge Bzro{egtgont °
: i anigimagerid rdepeh &n d rfimBer of the substituents in
as fil a@ﬁmi‘%gcompound. Tht:’fE foﬂcv?i?g relations between the chemical constitution:

of the stabilizing compound and plastics materials which are to be protected, have,
for instance, been observed ;e - : ) . :

For the protection of polypropylene, stabilizers which are especially suitable
contain one or several aliphatic or cycloaliphatic radicals which contain at least 6, and
preferably 8 to 20 carbon atoms, _ - ' .

For the protection of polyvinylchloride, stabilizers which are especially suitable
contain a radical of R,, Re, R; or R, which is an aryl radical, which radical may be

“substituted by one or more Ci—¢ alkyl radicals or chlorine atoms, .
For the protection of polyesters and of polyamides stabilizers which are especially

suitable contain sev ether groups as substituents in one or more of the radicals
1s Rg, Rs or R4.' ’ : )

a5 45

50

55 55
any stage of processing by known '
may vary within wide limits, for instance
between 0.01 and 5%, preferably between 0,05 to 1%, by weight based on the weight
of material to be protected. : :

60 In the following examples F means melting point; Kp boiling point; A wave-

length, A max the wavelength of maximum light absorption in nanometer units; . parts
and per centages are by weight and temperatures in degrees Centigrade.




10 can be applied with equally good effect to textile Yarns and
fabrics, for exanple from 10 an aqueous bath containing the stabilizing
-.:_conpound in superfine disperstor—Fex+es—of—polyester and cellul ose

acetate: ﬁul bres are suitable for this exhaust met hod of application. 10
The pl asfi-cs need not necessarily be polymerized when the new conpounds 15
rar.e adde' The Iatster can be bl ended vmth the nononers. or prepol yners prior

to . & 15 nol3¥2e28 zat | on_react i on yi-el.ding -8
: the fi na§ pol yner . " Besi deBxamplasi of mtspro&@ﬁont(t}em@tn@cgh d rrpl e,
~clear; fi¥ms or other padi tb%abmctepi mbistyre tah @1uSibr bf d%eﬁ :gcgld? dl[fh

i nvenKt‘l/of= are suitable f ﬂé‘@ﬁ“ F%4@pm?g¢mjeﬁea&emtd@ﬁ@qymrm ﬂ,c _

t ransl ucgnt mat ersi.al s ha\éh@gll@m& ) oride amubsequenﬂy added

. .degr adat_j on by light, oxQerPOC, alexf f°r % U@ of Ht C%Pi ty @° the 5
f.oanmed - 20 pl avsshied thoroughlyopi of elaﬁ etetﬁhiaafsa @5?3%5%’“3,, .
. transpar%nt and opaque pl’ijrfﬁﬁit’%ﬁs E‘lﬂaﬁﬁ%sf thédry)oof @ Sidphetyl-@iCHISTRIRbsBhi formula

~aut onohi k-e. and: furniture.polishes,” creans, .lotions and sim.lar product-s,-
~which T"after group of products nay- be opa%e cal, or transl-ueent. - 25~ -
-Benzene ‘phosphonous acid esters and their ing ef fect “are"known from
~the . 3§ 25 literature. Conparing these corrpoun&é for |nstance Wit h,those

.descri befl i n.thggBel gi an ;RagRq (248 t.h ers of e present
~inventiof have essential advan- tagees far%dsl ”fﬂ’é‘?"t"f ‘have less - 10

cinclinatfon for mgr atﬁ)orWtath apes pffected soldtsbrhbed |undei‘»r&§1,ybdifﬁﬂ %[ab@lyis#s)pg‘é of
 protectegl. Moreover t he %“ﬁuap‘éalsmlacc\nmmmn piephorus oxychldtidé,ei '
in the sfabilizers of the Q,rnﬁa nafef' P H-2rReEss oh b4 etighenst- blﬁ-lﬁ%tﬂﬂqusspla@éor b -
~ultra 3§ violet rays. -They: ther ef ore gl ve pr ot.ecti on -agai nst. heat -or. .
- oxygen,igind al so agai nst 15: = - 'deconposi tion- by sunllght
- Conparabie phosphorus corrpounds do not &g kagye such-a conbi’ ned"
‘protectige-effect. In spite of this so-called pol yval ent effect it is: in
AL sks advantageous to mix the new stabilizers wi:tth ot her- types: of _
it orbers 35 ~ - argpbtgihelbin |the2felthof a red, light oil of & pungent smell. -
segm xtures of epttﬁeofte Iay a’ s ner |st| c effect and prot ect

jed materi. al s r If, ns ;f‘ terpbtmlylr, §3Q/‘1émsef
at and oxi dat|Vleﬂ ea;{ra Qﬂcl &,grs@ g &g udsy e
1'i zer s20of the- psum:anﬂmadd&lmnum&m es raoﬂg e%honp m,lgﬁkﬁé

. 40 ' lﬁ@-‘h IAl-tcgznmeﬁ: xaﬁt;erecbnmmevrashmtvtthrphts rilgsent
for the prot eccth{° > an due 2 g‘ %#’Btanl c material de ends .
ki nd and numberfofuat Ne SUDSTIL ) (?n‘ Y)Wt 1 (dishiorpph .

wi ng rELations bEt wEEn :t he chemi cal consti tution of ~t he-

abi zging conpound and pI astl cs ‘materials I are to be prOt ected
20} 25 for mstarfe%’-@reégﬂgg-ﬁe@ o5 - For s
‘$ction of pol ypr opyl ene; -stabilizers-which are espem al ly sui tabI e

_ ‘n one or several aliphatic or-cycloaliphatic radicals: which
n -t |east 6, andappbﬁnwabﬂwfﬂmbmxgﬁﬂymcb@msatons For - the prot ectlon
y ', nyl chl ori de, stabilizer iCh are espeC| aotsl y sw(t i’:tbl € cont ain.a
..;.f,"_f R ERRF, R ER%ue&eﬁﬁiﬂéﬁﬁE?ga ,h% s| formula ((F) radical ;. which -
gy be 25 compounds e indicated SAJIOY: Lifeﬂ, '§ aefm%"uﬁl kyl
adi cal S 4 or chi®rine cw@ﬂably higher than room temperature. The! ok Qhdidted compornds e 30
tFor the’ 4‘;r ot ection ofpﬁ ds"f”@F‘s Exppcfoif Apry| sneans the snaginai ofi liglt shsospriof fwhith €
ialfy suitable G rﬁhﬁ\:d%?%gmr éﬁﬁé@‘ﬁT&?@“%@“M@!‘ﬂ‘Fm@ imtablm@ or

st he radical s
ha _

15




The

RIERR], RIERR], RIERR] or RRERR]. they

present invention also provides organic materials which contain the above-
ulose .- - ; 30 55 rert+enred—stabilizers  As exerml ified
above,  thg- incorporation of the stabilizers.into 55 -

‘the materijals to be protected can be effected at any stage of pr ocessi ng by
khOwn'srrethods @nd the anount of added stabl |izer may vary within wide
chr | 8, ol \. hetween 0.05 to 1%’ %V

V\FI ght based on t he V\el.ght of rrat eri al td‘AkBLaonot ected. 60 In the
£p| I g [exanpl es FEany et Ng—pet-Ri=—kp—be-hRg-point . A vaye- _
dd&ﬁ Ie th A max thé¢ wavelleegids S rptl on iin nanoneger
* teni t s;.Sparits and pef cent gmﬂégfo%%@lﬁﬂohddga}#nem ratures fi.n. degregs
»@entlgrade. : 8 : - - 1,372,528
Exanpl eg of the pf oductlon of t = ns€d| ate pro ucts of formula {I1V)
a) In the absence )Exdﬁﬁleture a so utTon or 46.2 pafts f d| phenyl , [L65
‘part s-iof- ghosphorus|t Nechforide, mnd 44.I8 partg of AlERI h d_upder
refl ux™durji ng the cptrse—$i—3—hows—53.45 parts of .p SDhOFU) oxychl ofide
~are subsequentl'y adfed;5 | _5_c ' and fhe rﬁnxture i$ stirredl for a further
15 minuteg. After cpol | ngjto .OT‘ERR] t he Re=gf[ ERR coffl ex] pR¥i pil ated
i thd0fonm of granpl ed, |s-0+CHgtied of f], |$< washed hopgughly gt h
+ Gl orobenzenE, -and fhe fi trate IS evap rated in.a vacuum Ap reS|due_65
oridAarts- (85% of theory)s;of m@e di hIo phosphi pe’ of - fof mil a"10
hma’?e obt al ned in th foim a Bﬂl’l gh 01&23 puhgeft sl | 253
~10 b) .w-Wonking up i effe“ted descri ed undEfa) ,; [ but.i-n pl ace of K4.8
- parts of [LERR] 106 patts 'are-@e@//mand in panﬂ,of b3. bilparfs g :
. “phosphor us oxychl orjide, 1P2.6 parts arejused. Thus, B5.2.parfs of
4, 4 - phenyl bi s- (jdi ¢l ¢ oppt@h of for L
[ ERR] :: _ &gr}ﬁ’_)- Mﬁ"%%” ERE%]l arg obtai ndd in
the form ¢f a red, |iq4_”|t 0|I g a punge1t snell.. c).|In the pbsence (f
:‘moi sture @ sol utiorn of 34 F’PS‘ of  p- erpﬁe’h%, 33D 43a#X’s pf PRospHorus-
its dfri chl ori ¢gle, "and 54 partq af ni ,um chl ori de are} heated under ref{l ux
undgyri ng.'t h¢ course ¢f 9 hcurs 1.3 partp ofrphesphor Ligpoxiehd orjsde arje 20
fm?;ﬁubse yenfly added]and-t He M xture - s-sfirred-for.-a Jurther. 15. mnutgs, is
s micool e 2 to 0, the mgesylti Al -complex is filterep off, ils washed jwi-th
phosphor ug t_r'i_'-_-'. chlforide,j and the filtrpte 'S evapor 1tﬁé'd1‘5i9n a v&8uum -As -
) of esi due 2P parts off—d—4= {p——terphenyl) - bis - (Hichlorqgphosphing) of
- formula 2p L s ' _ ) - _
" FERR] - N2 b’;,a'ﬁned i the forjmof |igHt
.. yell crystals. Etxanpleg of the?/erl_g@Z_gQZT:t‘s? of. foarml a (I)] These afe
listed.infthe foll dwing Jable 1 vvhere the melting pdgints of Jcrystall ine
--'corrpounds are indigated fn colufm F. These cd?rpounds nmelt at}] a:tenpefjature
| L A = R, ol 260
alline : 10 —0—C,H,,(iso) .= R, oil 259
ature 3 o . :
s S S B
ble 1 . o . Co
12 ‘”-'@“‘- * R,=R, * 94-96° 273
1B | -o~Oras R,= R, oil 265
14 _ ‘”‘@‘5'9//:9 ~0-CH,, oil 268
1_5 "'S“'szst R, =R, 54-56° 300
16 | -s{OF - = R,=R, * |184-186° | 250
17 —N(CH,) R,=R, oil 261




30 consi derably higher than room tenperature. The other indi
: | cat ed
conpounds are 30 specified in colum F as 'oil’
the _max_i,,mlm of 1i ghf absor pPI onvhich. is expr C\Ccni hgl !’\QHAI[YE"'RB]' n?'ﬁwinﬁ?.n?ﬁ
. The. congtitution fornulae indicated in tablg 1 ar; Eoni‘f'wwwfw el emental
___':a'na'l-ysjej_ég..'. g _ ' | > con i rmed by  el enent al
©1;872,58" . - 9 TABLE 1 of
IC:Ion:st it Zn_ of fghe conpounds of- general fobifdis28 [ ERR] Exanple : 10
B TS | mex— N6, : ~ 1 ERR )
- 2 o w[ ERR] : [ERR] 3 _ [ [ E] BLE I (Continued) R (nm [ERR] 10
RN 253 4 [ BRK] RR] . ol I
25|4 153 ' Corfstitution of the compounds of generalf .~ .. -~ [ERR] |
oil 2536 foramyla R = 42-
LT S T I R NUAD SO R i
“[ERR] 110- 111] ERR] ATy | 1e8-leoERR |
263 [ERR] 25 9 | EmGMp f RfERR] _ HL'-"[“BM]--
260 10, [ERR) No. [ ERRY : ol F o ]2580
‘- [%RR] oy [ERRE IEHHJ[ERR]Q Ol P59 [ERR] )12
RR] | 1 4- 96[ ERR 27313,
tem ] ol w | @ | (eeecie a0 e |7
'g{)i)-le,,--f;i. 1268 15 VIERRL :[ [ERRI | . 5§-56[ERR]
164 19 Lo Co b, IR H, oli84- 1 86 [2ERR
'-5537%75-’77 [ ERR] ERR] Y| [261'] 10
1,372,048 5 o TABLE | (Contin .
“Constitugion of the ¢om3Bunfis —Grz@é'nerélh for._n‘tﬂl%ﬁ’: ' °(‘1_ _ I_n%g)}
' 21 | -S-C,H,, _O-CH,Gso)| oil 264
' Q | | R
D aCaCOn O G
: Ry Ry
22 —0—'(_:51.'1;1. ) R;= R, . oil." . 292_
: . - . _-\ : :
2% _93_@_@//,-9 | R, = R, - oil 292
35 | Ot 0-CH, | ..ol | .22 ..
% | -scH, | R=R 63-65° | 308
2. | -s{O - * R,=R, * [187-18%° 310
28 —N(CHJ), "R,=R, oil 296

* The symbols + signify the tertiary butyl radical,
Examples of the

of the above Table 1.
: Example 7.

[Example a), formula (IX)] in
of 4-tert.butyl thiophenol and 35 parts

" 10
purified by crystallization from methanol-ether.

production of end-products of formula (1) : :
The Examples are numbered in the same way as the corresponding compounds

In the absence of moisture a solution of 43.5 parts of 4-diphenyl-dichlorophosphine
100 parts of toluene is added at 0—5° to 56.8 parts
of triethylamine in 200 parts of toluene; the
mixture is allowed to react over night at 40°, the precipitated triethyl ammonium
chloride is filtered off, the filtrate is evaporated in a vacuum, and the oily residue is
Constitution formula and characteriza-

10



Exampl e

[ ERR] Amax.
{\Io. R | [ ERR] F (nm) 18
[ ERR] L ERRL . oil 27119 _ [ ERR]
oil i 262 20 | o [ ERR] oil
264 21- | [ERR] .~ [ERR] oil 264 [ERR] .
[ ERR] 22 [ ERR] _ [ERR] 1 oil . 292 23 3
. . 11 [ ERR] .199-199 5§ 1,372,52%08—2/!. - L r|bERR] 11
[ ERR]-" Okibn of this comp@BP abthe compounds FBRffe production les cited bel
ol . "t 292 26areindicﬁtgm' ]'thcabove Table 1. p_” C[ ﬁ{} T 63- E;EF?RR] o ,'.?FRRJ\D,()g
b7 \_I ERR S T U ERR ¢ 187189 ERRL.: R i o
ERR] 1 . Examplel§ ) :
- o - [ ERBRlhe absence of moisturd dolution of 28.35 B9 of 14y dp}aINis (dichitogni fy
he tertidry Butyl phagieyl[Exdmpeny)l éemah (K iplesdpaet iob chigbbesmant- jpraddtdct s  of 5
ormul a (1}). The Ex&pF as23§ pariofrivoptens! ind 32partsef e lﬁg'hlﬁmaﬁbgﬁ%ﬁ?gndi ng
sonpounds-jof the a gxe,lg)%l xtyre ig allowed to react over night at 40°, the precipitated salt™i
~Exanple 7. ' tetefi off, the trdte 15 e.‘:rlapora.te_:ld in a vacuum, an.d a g1g1|1tnye![lor‘]veoﬂ axts) g%t?]uéeg of
__tmi stung; g sol ution’of 43.5 ‘parts of 4- diphelyi- di-chi or ophosphi ne [ Exanpl e
), formulia (10X)] in B0o®lger bi4%T partl deds-dipbengletielichiorophosp ' 5p"5’6199. : tgpo’f0
-tert.butyl. thi opWéM@B‘il)@%aﬁ@ig?ﬁiibfﬁt? gi‘;g%é’ ok Rarfs of [ri :
. . ) got-at v, _
oluene; the mixt UTfR breciiateld Wasthyl ol MR id hIBR o8 HAlerdB pipestepi t at ed
ri ethyl apmoni um 1 vacuum, &ddl ek, jad@llowsristdut feSdue 6 obfafned. t he filtrate is

vapor at ed
rystalliz
0
1 tion of
el ow are

Di sture a
hosphi ne)
qt

tlri et hyl ani

rieact -over

ils evapor af

0

-6 ERR],

—+

~

D!

winds '_

phine.
parts
nium

iue is 10

. 4' - di PHEN
ded at O-
i ne i-n 44

he filtrat
obt ai'ned.

i ni5a vacuufhe sam ¢ompound lisyalsoesitaited by smixing) the| frarting cpptesigls without 15
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ndi cat ed i A shhifioradf 08 prabhdfet,4l-dip '

Ad.. . 1 h. .
o it E S T Rl
[SEé_agF:E rccig iéthyl 2 ;J;ivﬁn]qémi&qg eréarofp Ol HRrked added
)= . v =

s dGhdreidud is@fystiltietl Erdledherand 32 parts of
ne in 300 parts of chloro- benzene; the mxturE is alloweD to
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IYL-bi s- (ﬁ 1 fffa 3 ﬁf ie mgxe in 300 parts of toluene; the mixture is allowed to
: §§i9 Q3P b otbcifitired QietpPirbrfoniom chibBldOf fltebdiem)ehei S
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esters of phosphonous acids which contain in the same molecule radicals derived
from different alcohols, phenols or mercaptans. The production thereof is effected in 35
. g manner analogous to that described in the above production Examples by reacting :
the chlorophosphines with a mixture of the corresponding compounds of formula (VI).
Thus, mixtures of esters are always obtained; aside from the main constituents which
are of the formulae given in Examples 4, 5, 14, 18, 19, 20, 21, and 25 these mixtures
also contain other esters, wherein the equivalent ratio of the radicals is shifted.
- The following Examples relate to end-products which are obtained by hydrolysis
of 4,4'-diphenyl-bis-(dichlorophosphine) of formula (X), partly as free phosphonous
acids, and partly in the form of the salts with inorganic cations. . _— ‘

0

35

Example 29. :
80 Parts of 4,4'-diphenyl-bis-(dichlorophosphine) of formula (X) produced as
described in Example b), are diluted with 20 parts of chlorobenzene and slowly
added to 300 parts of water while stirring well, and the temperature is kept at
0-—5° by external cooling. The reaction is completed at 20° after 18 hours. The
thin colourless precipitate is filtered off and is. dried at 90° in a vacuum. The crude
product obtained is appropriate for use as a stabilizer. It consists mainly of the 50
compound of formula o o
g - o _oH

i) -
OO~ ™

' OH
o

PH
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45 45
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15 The sane conpound is al so obtained by mxing the starting
mat eri al s w t hout 15 triethylam ne and w t hout toluene and
. gradual | y heat+ng—+o6—340—1601ERR}—whi-le passing carbon dioxide through the

-m xtuge until the evolution of hydrogen chloride ceases. Exanple 15. A

. solutit’on of 20.0 parts of 4,4'-diphenyl-bi.s-(dichlorophosphine) in 100
~.partsiof 20 .. toluene is added at 0-5 to 45.4 parts of dodecyl
“mercaptan and_22.8 parts of ‘triethyl-  2083%#he in 200 parts of toluenel2
~the Mixture i St hefuoal boiRk Lital RGBS oD Rindlard ) Rehi (Rigd

- triethyl amoni um Cbm&ri%g;iﬁescgftag?%%de,gﬁ,a y%h&lgro%{t@gg&g{h&vmgiatﬂzd in a
© vacuugy’ and the ressuting preductr of Soredulai (20 cbsdapeoinne thrdhydrolysicurkien By/coadig with _
‘A sol‘§iti on of -31. 0 Painwliblgpregipimte. . (p - terphenyl) - bis - .
_-(dich§or ophosphi ne);-- " - 25 Exanple ©); %ﬁm.a (XI),," is. added at Q-5 to,
-48.1 ‘Barts of 4-tert:'f@fé}ﬂm&&hh@@lﬂ%ﬁ"&&ﬁﬁ?g midy B Rifef byl dot Efebhs iy i N
300 parts of tol uene; puifieation xf tireeintegnegliateopredict of foradi (&Y efprrcigitdtiomtof 48] ERR] ,

-the pfecipitated t rﬁl‘él-%ﬁgfa ?m%‘hiﬁgg PFP%%?XV@%’@@- filt erﬁ of f, t?{--f iltrate
1S evgporated i n a yaCHlRl Atid e rda” el ol Yinig! dd Gl 't 9 engene-
+30 . 4 methanol .- excess of phosphorus trichloride is subsequently removed by distillation and the

30" . I ngplace of - 30. lvipantrssicof istulieetpyd a0pane, of 2Hlofobentcse. Gfydmlykly dhrdascipyedi di ne
" may aljso be used as“’lék;?gl bqrﬁcﬁfﬁggeag&er‘fgfﬁﬁheﬁ iE)@;Eml%?;@heSﬁncl?lel - poyder 20,
21, afd 25 of Tabl ePHifte spiaing 167 At PRSTRBRFuR dtley &F Sforiph uhAS ot B whi ch
- cont.ain in thessame nol ecul e radicals demmige 36 fromdifferent = 5
. al'cohgl s, phenol s or TiveMedpitehsichickbphosphiag uf fanfila t(NE) @estritied e Ekandled) iin
35 a-gmnner anal ogolrgrotyged: inprecoplaece Witheraetiods ddsesibedoin Exapple @Bicaften theByedsing es by
~ reactidng the chlor omﬁoﬁg}‘ﬁﬁ: §O§f““mp9‘ﬁdeé‘srﬁ%’l??é"b&f‘ RARly eqpsits el n dPRRyUb Ahounds
-of foghula (VI). Thus, mxtures of esters are always, obtained; aside from
' ‘ngi n consti-tuents. which are of. "the fornul ae gi-ven in:Exanples 4, .5, -14,"
.18, :14, 20, 21," and 25 these.m xturesn40 ~& so contai nm-other esters,
~ whereifn the equival ent:ratio. of-it:he@fﬁ?@_f‘sofshi Y&, - 40 The!
foll o ng Exafdles relate to end-prodjct's 'Mi;;o@re“obt ai ned by hydrolysi 20
4,4 -di phenyl - bi s-(dichl orophos‘ph@e.),@t mul agdaf), partly as free

_p‘ho_sp_jOnous -aci-ds, and .partly in the*orm t he salts.wi:th inorganic

cati ofs. Exanple 29.8 45" " ... 80 Parts of® . .. . e ..o
di phenyl - bi s- ('di chl or.ophosphi-ne) --of-'\é‘g}rlprlr;algg (X): produced as - - -

ri bed in Exanplg re di| uted: b 20 RAL L S e Lo o henaeae and
Taaded 10 a,ndhie e Ble v S SR KBl
¥ at 0.5 by guie reB@Odurifg the [ddGrsd 665 houtsn After @oling| te t5e dheatoloBlksaf t er

§ 5. ThE2s hin peipue ieShergi dwphedavith waser dofitie dried 190° dnd veawuel Thel at 25
use

vacuum Therewlting barigm salt containg)} %"aﬂ‘ﬂ‘ﬁ'ai. d_j j '
S 5 : io er eel, ht green m&gl ft C(%.PCB{ prﬁlﬁff 6f° .
abi 11 761 1ty lielspacran essen e e S Uk 1 B0H BORLEE £ A,
arts . zinc is 4.1%, ) from 27 parts of chloride of zinc. : o .. [err]
err] 10 . D R - SRR PR
' 30 * Example 33. 30

- Proceeding in a manner analogous to that described in Example 30 the resulting
colourless powder is suspended in 400 parts of water while stirring; calcium oxide is
gradually added in an amount such that after stirring at 80° for a longer period the -
pH value does not sink below 5°; the mixture is cooled to 5° and the precipitate )
35 is filtered. The resulting colourless salt contains 4.1%, of calcium, 6.3%, of aluminium, 35

- and 3.3%, of chlorine, : ' -

o Examples of the use of end-products of formula (I)
A.- Stabilization against oxidative degradation . o
A few of the compounds cited in the above Examples are tested to determine
. 40 - their effect as stabilizers against oxygen as follows: 0.1%, of a compound of formul'a 40
(I) are homogeneously incorporated in polypropylene which contains 0.2% of 4,4~
methylen-bis-(2,6-di-tert.butylphenol) as antioxidant. .After displacing the air, the
- plastics material, in the form of thin small plates is then kept under oxygen in a
: closed system. It is then heated to 190°, whereby an excess pressure of about 20 mm _

45 - Hg is developed. The oxidation of the plastics material results in a decrease of 45
pressure. The rate of this decrease of pressure is small if the effectiveness of the
stabilizer or the mixture of the stabilizers is high. The test results are summarized
in the following Table 2. The figures signify the time expressed in minutes which
passes until the excess pressure decreases to zero. _




12
12 and inp

the chIorh
hydroly5|s
‘Exarfghe-30.
—ef-feettng |
x110.X) (pr ecij

2 Partq
\_/ ph

ifo

of 2 hour9;

. renoved by
latioth| or obenz
scri bed

3 @f phospha

; txanpl'g S1.

i @Ranple a)
after

[err]
obt ai nesl ‘i

alz.s‘i)lutlon 0
rGpder refl

col ourl ess
“dried at 9
18.9%of b
“(content. o
.t-he cobgur
~chloride o
30 Proceed
resultlng
stirring;
“stirring af
mmﬂe m xtur ¢

idsul titg
d 3. 3% of
t abi l-i zat i
6uhe above f
ent of

30
ulting
dde is
xd the
ipitate

infum, 35

:rmine |
ymula
f 4’4""'
ir, the
a1ina
30 mm
ase of
of the
1arized
which

45

ghe wor ki ng up
mug,on3|sts qf the conpound

i

pux during.the colrse of

1,372,528
urities which probably conS|st of anhydrldes of the acid of

ne atons in the startlng product of fornula (X) escape frontthe
reaction by coating with the insoluble precipitate. 5
Thg process described in Exanpyx5289 may be sinplified by notis
i sofarron or purtircation of the Internedi ate product of fornula
pitation of the al um ni um chl orABie€ ky phosphorus oxychl ori de).
of .di phenyl, 1Q6..parts of 65 parts of
osphorus trlchlc uring the course
t he 1 0 ex é*é?é”ttf"%ﬁ’ﬁ%? Yateis %°é“° urnfi%:ﬁflefyﬂuge(gl s slbsequently
distillation arjd the vimeapis Noesi due i s}taMentesp in 40 parts of
ene. Hydrolysis jis-then effected -w-th-30 ter .as
in Exanple 29. The fine col ourl ess powdef
rus, 1.1% of chljorine, and 3.8% of al uni
The 4- di phenyl} di chl orgphosphi ne of fo
is hydrolyzed ijn accordance with nethod$
col our | ¥ss fine powder
t he f o} owi ng fornul a
20 Exanple 32. 2§
Exanpl 3 29Bar-e2il xed by
i um chl i 0 parts ofygpvat er fand boi |l ed
gihgﬁrsrga%‘)ter céol i ngy\?o 5 it he
25 . precipifate is'$ilt@iedaltis washhed V#90h watler and is -
D[err] in a vacupm The 25 resulting barjoum salff contains
Arium | n an anaj ogous ‘n&hrier the light green nickel] salt
nickel is 6% 'S obtarned from25 parts of nickel acetate and

ess Zi nc sal furth® eiicesitiesaiwemicopiuitgl a$ ddstfibed atowe, Bifepy that ol spmples
zinc. 3@ polypropylene (including the control sample) had, incorporated therei lizer. d1’33

91" & et B B PO e e

d
Col Bur | esg;f’g‘m OuuRfrized mwwmmgmms
cal ci um-oxi de 1 s: gradually added |n an anmount such that after

80 for a Ionger period the pH val ue does pot sink below 5[err];

b i s cooled'to 5 and -t he- preci-pitate 35 is fittered. The.-

bol our'l ess .sal t cont ai-ns ‘4. 1% of cal cium 6: 3% of- alum nium 35
chlorine. Exanpl es of the use of end-products of fornula (1) A
on agai nst: oxi-dative degradatlon A few of the conpounds C|ted in
_xanples are tested t o, deterntne ' :

ed tin

obt;g ned ¢

nium 15

mul 4791 X)

3 de {lbed
al ned-

er_.r ]20620

b Parts of the conpound

sti¥fing ith a

ontains 16.7%
escribed in
in Exanpl e
mhiCh mainly

accordance wit
21 parts of b

[




40 ~their effect as stabi

|i zers agai nst oxygen as follows: 0.1% of a

conpourig of fornyla 40 (I) are honpbgeneously incorporated in pol ypropyl enel4
whi'ch cgnt ai ns Gr2%-of—dd——rrethytemrbirs={2;6=dr=Tert. but yl phenol ) as
ant i i.%ant. After displacing the air, the pABisi3cs material, in the form
of t'hinismall plates is then i It is
then hedted to 190, whereby &n exces ressure of g?gpfton% @m 45 Hg
i s develJoped. The oxi dati on F“?W@’ab"lﬁé’gfﬁpg’s’“sﬁ%‘{m Fi'al results in g decrease
of ‘445 pressure. The rat¢ of thi Edapeedse of prepsuMauies smgll | i f the
ef fecti:deness of the stabiliz i =+ i's high.
The tes] results are summariqed in the followi ng Tabl ¢ 2. Fge figures
signi.fyithe tine expressed irn mnutes which passes unfil the exceps
pressur g decreases to zero. 12 3 13 - 96
1,372,538 - 1 -TABISIIE 2 the
| ncor poijat ed phosphorus conpdunds of fSor nul a (1) Exanpl e No.
M nut es:3119 29 6 179 thg¢ 30 102
193 3 13 ©200 15 _ :
32 (BY - salt) 229982 (N - salt 18 207
32 (Zrg - salt) 290, 33 - - 84 195
20 A further series of tests werle conductedfas = -.
descri befl above, except that fal| sanpizs of polyprapyllene @ncl uding th
control panple) had, incorporjated therein, as stabilizger, Q.07% of .
4, 4" -metyl en-bis-(2,6-di-terf. butyl pfﬂangl ) and 0. 13%jof dilauryl thiodi -
propionage in addition to the} conpoungy of the fornula r(l)'.' 8the sanpl es werc
5 conpargd as described abovel] The resul'ts are summarijzed '1(% t he flol l:owi ng
Table 3:3r and The .25 B0 35 40135 of the- which : I IR
| - S D
g9 N 177 |
20 98
o 21 96
2 89
. 27 60
4 : ilizati inst brownish discolouration . .
B. SOtirllblllllez:t?I?; ali';‘ll}?;ropylme in which 0.2% of the stabilizer .2,2'-medx_y1m;;:;
(4-methyl-6-tert.butylphenol ) has been incorporated a brgwmslg discolouration akes s
4 ) place at about 220°. This discoloration may be avoided if 0.1% of a compoun
£ ’ is i ted at the same time. . :
! fonn\]l:l: 912, l:gl::i(x::;g,rp::frasmall plates of polypropylene in & furnace at 140°. %als‘?x?lg
brownish discolouration takes place after only one day if the plastics m&t:n oo cz
contains 0.2% of 2,2'-methylen-bis-(4-methyl-6-tercbutylphenol). If T brl’al P 10
10 material contains, in addition, 0.1% of a compound given in the above Table '
remains colourless after 4 days at 140°..
AT WE CLAIM IS:— : )
}Wi benzene phosphonous acid compound of the formula (I)
Y O aXz @
Ay . 15
: ;_' 15 wherein m is 1 or 2,

N/
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14 TABLE 3 I ncor porated phosphorus conpounds of fornula (i) Exanple No

B. Stabilization against brownish discolouration

On heating polypropylene in which 0.2%
(4-methyl-6-tert.butylphenol) has been incorporated 0 L

S place at about 220°. This discoloration may be avoided if 0.1%

formula (I) is incorporated at the same time.

In the ageing of small plates of polyp
brownish discolouration takes place after only one
contains 0.2% of 2,2'-methylen-bis-(4-methyl-6-tert.

10 material contains, in addition, 0.1%, of a compound given in

remains colourless after 4 days at 140°.

WHAT WE CLAIM IS:—
1. A benzene phosphonous act

15 wherein m is 1 or 2,

s

{—Xz

id compound of the formula (I)
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6 102 9 78 10

84 12 105 13 165
7/ R— _ 81 15 105 18 _
102 19 : - 177 20 L : : 98
21~ S ' " 96 26 - ' - - - 89 27
SO-SQFSfaQiqugtion.against browni sh di sggipugati on On heating - 15
—potypropylien ' | D

(4- met hyl -6 Wﬁ;‘[&gﬁﬁ”gfré@ (el O i e kg,
-met hyl -i6-tert. e fi %‘gr gy% ;

di scol our dti on tak(érzzéﬁsu@m d5F sibgioged phgylepe BIGL By sr.ag‘lmsco_ org?lﬂaqurray be
avoi ded/ i fi 0.1% of a conmpound: of = - . . 5®ewula (1)-is:incorporated at
the sane tlime. In the ageing of small-plates -o:f\lgg_l -yp‘rﬁ'pyl-ene--i-g gf ur nace
~.at-140.a strong browni sh di scol ouration takes BI, e after only H day .if
the plastiics material only contains.0.2% g{_y" - . -

2,2' -met hyl en-bi s-(4-methyl -6-tert. butyl phenol). If the plastics 10

mat eri al. gont ai ns, andrX,dchchytiiogen atofh ot daadivél ofathe forpubitith)gi ven i n t he above

Tabl e & it 10 remains col ourless after -4 ans-a_t 140[ ERR] .. WHAT WE
CLAIM 1S:-{ 1. A benzene phosphanous-:aci d""(;o%ohnd,-of-_. the formula (1) [ERR]
(1) 15 wherebn mis 1 or 2, =~ = v _p L (1Ia)

15 [ERR] 15 : . Lol N s 1,372,528 -
15°is an unsubstitutEd or substituted di phefryReor terphenyl radical, Qis
the directj |inkage, or an -unsubstituted:or-substituted phENyLENE radi cal,
[ERR], is r adi calwhetinteivb of &,/Ry) Bs 4nkIB), if ERM@pndeutly 2 hydrogen atom or an unsubsti- (| |

I

)
ERR] [ERR] and X or p qubgity 0g £29ffpl -r adi f the f la (I
E(’- R[]ERI[?] 5 [EER] M%Yﬁeﬁfﬂga ﬁ]“;“@f{éﬁ?&]“{‘%&%% Oa‘nd EQ[E(F)erR]m-J ig ( : ?

i ndependently a hydrogen atom or an unsubstinN—-

| - (III)
Z
10 ‘wherein Z is any of R,, R, R; or R,, or forms, together with the N-atom to which _ 10

it is attached and whichever of R;, Rp, R; and R, is attached to the same N-atom, a
Lo heterocyclic ring; or an inorganic salt of such -a compound wherein at least one
B N —P(OH). group is present in the molecule; provided that when

15 s an unsubstituted diphenyl radical and m is 1, and the group —Q—X, is a hydrogen. 15
atom, then X, is other than a —P(OH), radical substituted in a 4-position on the
- diphenyl radical. U R ER
.~ 2. A compound according to claim 1 of the formula (Ia) _

(I2)
e.n-_-bis-
1 takes X3
und of 5 , : | .
strong 20 wherein n is 1 or 2, X, is a radical of the formula (IIb) [T O 20
1l Oqu . R;—Y
plastics TN :
lelit . 10 Np_ (Imb)
_ / :
e e Rg"'—Y .
and X is a hydrogen atom or a radical of the formula (1Ic)
e Y—Rs - .
I - —P/ . . (o)
- N o
15 TR
wherein each of R,, R;, R, and R, is independently a hydfogen atom or a hydrocarbon
25 radical, which radical contains not more than 16 carbon atoms and is an aliphatic, 25

Phaaing 3, S -
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tuted or a substituted hydrocarbon radical, Y is an oxygen or sulfur atom
or a radical of the formula (I1l) [ERR] (Il1l) [ERR] 10 wherei n [ ERR]
is any @f RIERR], R ERR]—R-ERRl—e+R[ERR], or farng together with the

_"N—atom.o whi ch 10 it is attached and whichever of RIERR], R2, R ERR|
- ®R] is attached to the same N-atom a heterocyclic ring; or an

i no'rg'an:c salt of such a conpound wherei n at | east one -P(OH) [ERR] group is
- present: 3in the o ecul e, pr ovided that when 18932 is an unsubstituted 16

di pheHY. radi cal and pgicy <§1c ]apdﬁf‘drokx@@c SRRl Pand - VoG EaRBed | iB cﬁnm)lﬁhbﬂﬁﬁ&orgam&5
atom t#en X, is ot hesaltt éfasucifla -chiapddhd febdin raadaas:aine s-eﬂt(ﬂH)t \gtogpl i pregat in the

- 4-poSitiion on the di phelse; petidecafhat hen/n isohvpnd °1¥sdh%‘l Xi ihothepf .
: la (1a), [ ERRI‘haS as F )s radical substituted n%(zun -posmon o hﬁnyh ra]décall or 2, s

s a radl?: Of ¢ B ez e?hosp(x?x‘o%s)audco d of the fo 20
-_onIy [ - (r1rb) and X[ ERR] i s a hydrogen atomor a

]
-@:_of the formula (11¢c) Y-R ERR] flg (fef06‘4/"9 .
' ) -13 (lerd)e, (terd)- RUERR]
“wher ei R, each of RERR], R ERR] 1 é@’ RS /n pender?trl y a -

_ 21§ atom or a hydrocar bon 25 rad radi cal contains not
mor e t-h’ n 16 carbon atom; and |$’/@4)an |c, - 25HO) Ly (lerty
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and Y is as defi ned in clai m @45 AN, K%o?(aﬁl c salt of such a
# wherein at Ieast one -P 2 group is present in the nolecul e;
# that when n is 4 E%’W%“&‘dﬁwwﬂ’af%mhthen XERR is-
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3. A benzengy, B,l@pbonous acid ¢ nd,pf -the-formila
[ERR] [ ERR] - A/ben ne’ phosphonous :

pound of the formula [ERR] [ ERR]
| B@A benzene phosﬁh_@‘lfg”'am d conpound

fdose corpeunds “ofs rpﬂﬁﬁkﬂﬁm&@d%ﬂx%&h@(fhgﬁwﬁr t han- tne

ds of the fornulae glven ICh are
"aIIy dlsclosed herein.
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.. 6. Those compounds of the formulae (I) and ( Ia), other than the compounds
. of the formulae given in claims 3, 4 and 5, which are specifically disclosed herein.
7. A process for preparing a benzene phosphonous acid compound of the formula
i - (1), given and defined in claim 1 which includes reactmg a compound of the
15 formula (IV) 15

T w
[( /{ﬂl)z/’])@‘? ~Xs

- wherein m, | LR T P S C AL SRR

@

and Q are as deﬁned in claim 1, Hal is a halogen atom and X, is a hydrogen atom

20 oraradical of the formula (V) _ ‘ 20
Ce —P(Hal). ... " 4 (V) :
wherein Hal is a halogen atom, with a compound of the formula (VI)
R—Y—H, . y
R, ~Y—H,
~ Ry—Y-H, or )

'.;'(VI-) -
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7. A process for preparing a benzene phosphonous acid conpound of the
formula (1), given and defined in CLaim 1, which includes reacting a

__conmpound of the 15 formila (1\)

" 15 wherein m and Q are as deflned in claim1l1, Hal is a hal ogen atom and

X ERR].ISia hydrogen at om 20 - or a radical of the fornula (V) '

20 -P (Hall) 2 (V) wherejn Hal is.a hal ogen atom w h
___a____cgﬁﬁgund of the forrula (V1) R[ERR]-Y.Uf 8 —

T ERR] - Y- H ERR] R B RIR;, R.Odnd R, are as deﬁne)i iRcRR] ; &f-with a mixtusre of two or
ga%y 16 ' mo:e c? ounﬁs osf the formulae (VD), thc molar proportion of compound r é@{z

in RERR], AR fo nRIIERIY):carseo il fopma LIV 2;:3%13 mﬁrem x tﬁé

W|th a x*ture of t atoms n
oduct, reacting the resu
For mil de ( M) 3 the :?g‘ :eriﬂ l'sffese““" S DATRRL0skaibhg aobbrgpn o t9fpr¢d@¢°rrul a

(V) : conpo nd of t hge dogré g (noMni eocf |, Wherein x is th of Hal
atonms in the conpound bfls?gﬂﬂqd@SSffm‘rmeﬁuaﬂ 7‘*“%5%? R%?Td rea%tfﬁ p°“$&5, PLHC”P :
-P(OH) [ ERR radi cal (IFb %5 ﬁtde’?‘ﬁdt‘ﬁéaﬁ? ST PEEE g T e resul tant - 10
'-behzenef‘phasriIQoNQJsf a5 ad wi th .an .inorgani-c. base, or:with a sal’t _
cont ai'hi'ng{ an ‘i nor gani ¢ cation to pro _ g{spondl ng i nofganic salt”
thereof, 8i A process for producing spﬁonous acid @vappound of
die formula (la), given and defined.s 2, which i ncl udes reactl ng a

conpound ‘of the 10 formul a (IV :

10 [ ERR] - [ERRL. ~wherein:n.is 1 or 2, Hal is a chlorine’ or
- bronm ne a‘th and X i's a hydrogen atom or. a radl cal of the formula (Va)
CTERR] wherein'n is { WA, B is a chloringoe beinine laeein, prl ¥s 19| RyAiopr@ 30
_bromine atqm with e acetipbeinis femuki{¥a) or nul-a \ﬁa@ - 16 R E )Y-H)
"[ERR] ar- . ) [ERR-(Mla). 10 . .. wherein R[qu RIERR]

R[ ERR]_ and {R[ E.:!?R] ahﬁg&? 1}'&1% u{erbr Blomindatom, Hith Wichipoandaf xbeUfiomnulsf (VWY or
nor e corr_poundé of t or la), the nolar proportlon of conpound or

com poundg of the formula (Vla): corrpourﬂd-d( he for nulda (1Va) being x: 1,
wher eirn:x 20 . is the nunber of HaI Bl he cc? ound -of t'he
formula (I'Ma); and optionally, ' e.ry_aH[ ERR] ra}jl cal is qe{r esent .
the product, reacting the resultant benzene phosphonous acid wt

i nor gambﬁd. ase, or - Wivhbreia BaRi, R;cm(i R, meng definefl riw (clgifh P.cCr ot o?’con’mnﬁf%m he

oK d @;m ae (Vla), the molar propo
corr esp E i nor g poux? i thqé1 fzrmula (VId): compound’ of the formula (IVa) being x:1, whcremlx -
20 is the number of Hal atoms in the compound of the formula (IVa); and optionally,
when a —P(OH), radical is present in the product, reacting the resultant benzene
pounds ~ phosphonous acid with an inorganic base or vaxth 2 salt containing an inorganic cation -
e ' nding inorganic salt thereo
ormua - - f01’9m glrocessee oorress I;gr prfducmgg benzene phosphonous acid compounds of the fonnulag -
of the 15 25 . (I) and (Ia) or the inorganic salts thereof substanually as herein described am :
exemplified.

f heat, light
10. A method of stabilizing an organic matenal against the action o

or oxygen which includes treating the material with, as a smbllver, one or more
compounds of the formula : .

30

30 T PRI (x.l)m _c'q—xz :
_ o wherein m is 1 or 2, | .
n atom . ' o _ W
20 _ - _
V) is an unsubstituted or substxtuted diphenyl or terphenyl radncal Q is the direct lmkage
or an unsubstituted or substituted phenylene radical, X, is a radlcal of the formula
' /
/1) . R,_—Y

/,_,_;_
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9. Processes for produci ng benzene phosphonous aci d conpounds of the

formul ae 15 25 (I') and (la) or the inorganic salts thereof,
Quhq'r_a_n_'r_qi_ ally as herein described and 25 exenplified 10 A pethod of
stabi ki zing an.organic nmaterial against the action of heat, light or oxygen

which ircl udes treating the material with, as a stabilizer, one or nore
~ conpounds of the fornula 30 o S _ o
30 whergn inis }or’2 M at om o 13158 ' 18
- [ERR] =28 V) | s afthstbst+t-uted—or—substrtouted drphenyt—or —Ter pneny!

cal i Qis the direutX]is nkwipgencitonner agsdicaled thefommulel or substituted
phenW este radical, X[ ERR is a radical of the ogmila [ERR:35. .. . .
ERR] is-a hydr ogen: -atgom oF ..a,-_-.'l’.adi e’ of t he for mJlaY-RB :[ ERR]
RR] wherein each of“ RFERR} ;. RfERR]; RRERR} and R ERR7is i 7

ently a hydrogen. atom or. an unsubsti- fUfed or a substifuteds
sarpon radical, Y is an oxygen or,sulfur atomor a radical 5 - . O
RMULA "7 . .wherein each of Ry, Ry, Ry and R, is independently a hydrogen atom or an unsubsti- "
“Zand Z is_any Gﬁ%ﬁmm,hywm radiggl Yo an Sicyeeq prryffur agpm ¢r g pgical 5
with the N afbhf (8™ Wi ch it is_attachgd and whichever of R ERR], -
ERR] and R[ ERR]:.i-s: attached to the sgne N-atom a heterocyclic

an i-norganic salt of such a conpound erein at least |-P(CH)2 10

sgpresent in the pulecul e. . AT .
et hod o st 48 £ BN B o s SRR AR SR

ht or oxygen puwkro&Hhic! rihg &aﬁ&otgaﬂafaitmgsMecdmbﬂﬂmhrematlaast BSPEOH),

r, one 10r nogeugdppeonidseafletdee fornmul a [ ERR] 15 . Wher ei,gl n 10
X1 is a radi C-él-lpgfne_thwb" ffiging an organic n!atem.ihagamst thebzithnom of heat, light

[ERR] and X2 °jﬂ%§’g%§f&§§ (BRI e R CEI™ 6 & UG MR & TP

ach of R ERR]C, . R an ERR] -i s independently a hydrogen atom
ocar bon o ' X

X K

15 whexem n 1slor 2; X, is a radical of the formula 15
L \ .

B

R4

and X, isa hyﬂroééh atbni ora 'mdicai of the formula
. ' ) / S RN VO [ TR
~P

AN
Y—R,

wherein each of R,, R;, R; and R, is independently a hydrogen atom or a hydrocarbon . _
20 radical, which hydroca,rbon radical contain_s not _more than 16 carbon atoms and is A
an aliphatic, alicyclic and/or aromatic radical, Y is an oxygen or sulphur atom or a
radical of the formula N : T
wherein Z is any of Ry, Ry, Rs or R,, or forms, together with the N-atom to which
25 it is attached ansc'i whichever of R,, R., R; and R, is atrached to the same N-atom, a 25
heterocyclic ring; or an inorganic salt of such 2 compound wherein at least 1—P(OH).
. group is present in the molecule. . . o
12."An organic material containing, as a stabilizer, against the action of heat,
light or oxygen, one or more compounds of the formula given and defined in claim 10.
30 13. An organic material containing, as a stabilizer against the action of heat, 30
light or oxygen, one or more compounds of the formula given and defined in claim 11.

. 14. An organic mateérial according to claim 12 or claim 13 which contains a
'further stabilizer or co-stabilizer against the action of heat, light or oxygen.

S T ¢ L M0s




20

radi cal , which hydrocarbon radical contains not nore than 16

carbon atons and is 2( an aliphatic, alicyclic and/or aromatic
radical, Y is an oxygen or sulphur atomaor a radical of the formula -N- |

wher ei

n Zis any of RERR] RIERR], R ERR] or R ERR], or forns, togetner

with the-N-atomto which 25 it is attached and whi chever of R ERR],

__BL_ERExﬁ_R[ERR]ded RIERR] is attached toiphgszgamre N-atom a 25
~ heteracycliic ring; or an inorganic salt of such a conpourd vwnerern—a‘t—-l—east

. 1-P(OH)[ERR] group is present in thMEthRNJIEe.LISL& Célyp organic material

contgining, as a stabilizer, against 0 aFeehA@PtSheat l'ight or oxygen,
~one or—.norje conpounds of the fornul Mfred in claim10. 30
13. An"organic material containing. _as a stabiTizer against the action:of
. . heat,

30 {light or reydeREeMARs9 sae&@rywspwm&u% phedSLLa0l ‘&[Q% gﬁg ,en and

r claim

" defined in claim 1Fublished bphediateahpiionrh SoptharhptaRuidinds Tgndeo,

sbsit3 Which dontains a further ‘stabil iwz%ﬁ"(?r LY EPUBTIY zer against the action

adi@fl ‘heaf > lii ght or oxygen. = 18 . 19 :
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