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== (5T) Absiract: The invention relates to phosphoric ssters of polyisobutene-substituted aromatic hydroxy compounds hydroxy com-
¢ pounds, o a method for the production thereof and to their use.
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{37} Zusammenfassung: Die vorliegende Erfindung betrifft Phosphorsiureester von Polyisobuten-substituierten sromatischen Hy-
droxyverbindungen, ein Verfahren zo ihrer Harstelluag sowie ihre Verwendung,



products of the sulfur conprised, especially sulfur dioxide, the 45

. 0000054207 éoogig Sgpecially of such sul fur-containing products in fuel oi

conp05|t|o% % s diesel and gasoline fuels and heating oil, is

i nconcei vabl e for environnental and political reasons. 5 1t is an object of
~the present invention to provide novel anphiphilic polyal kenyl derivatives
havi ng good application properties. ¥hey should in particular be odorless
and substantially colorless, have a sufficient storage stability and/or

ood rfa ° i .
Lo cven e betS, SR Cicpe e OIS R R ()
ac

20 where IS i ndependently a group -0-/R4 (II) ~'R5 25 R4 and
R5 are each independently hal ogen, OR6, SR6, NR6R7 O (R)a-1 or a (II1)
group, SO0ThRPuesepR3IRvVEIEiRG aRHE RS atpepba&hhcplr@e;@@ﬁgz;ﬁtw H, Cl1-C20-al kyl
or C2- C4oopehligpbuteheedubstittnted raydred iby hadr d:eds tcompeundd ety whi ch i s

sel ect ed %&@s@ fgraﬁ'je(}fmngaﬁﬂerﬁ%rﬁf‘@l% tooetdier udkt h the nitrogen atom

to which they are bonde |so forma ring, and R6 and R7 are also aryl,
ar al kyl i s, as .defined for R6 and R7; R2 is a
o1y 2obur B i) bo qé‘ﬁ&ﬁﬁegﬁée?’svﬁﬂd'géeﬂﬁje“rﬁ A BREd RPN

Cl- C24- apkﬁugiqge pﬁgp@@ﬁﬂes or interface behavior, for example, as

corrosion inhibitors, friction modifiers, emulsifiers or
dispersants, are known.

For instance, the international patent application PCT/EP

15 02/09608 describes a polymer composition which comprises firstly

, a polyisobutenic component and secondly a polymer differing

S therefrom. The polyisobutenic component may be selected from
derivatized polyiscbutenes. These derivatives are, for example,
polyisobutenes which have been epoxidized, hydroformylated,

20 hydroxylated, halogenated, silylated or functionalized with thio
groups or sulfonic acid groups. These compositions are said to
have good mechanical properties and/or good interface properties.

UsS 4,578,178 describes the use of polyalkenylthiophosphonic acids
25 or esters thereof for preventing the formation of deposits in
crude oil or petrochemical products.

US 4,031,017 describes polyisobutene-substituted Mannich adducts
in which the polyisobutene radical is phosphosulfurated. The
30 compounds are used as antioxidants and detergents in lubricants.

Us 4,778,480 describes polyalkenyl-substituted thiophosphonic
acids which are used for color stabilization in diesel fuels.

35 US 4,244,828 describes a polyalkenylthiophosphonic acid or a
polyvalkenylphosphonic thicester as an intermediate. Its reaction
product is used in lubricant compositions.

A disadvantage of the sulfur-containing phosphonic acids of the
40 four US documents mentioned is their odor and their color, which

make them appear unsuitable for certain applications.

Furthermore, the storage stability and the effectiveness of this

compound class is unsatisfactory. In view of the combustion

products of the sulfur comprised, especially sulfur dioxide, the
45



.0000054207 3 a and b are each a nunber from1l to 3 and c¢ is a nunber from
0 to 4, 5 WO0O054207sumof a, b and c is from2 to 6 and salts thereof. In

preferred phosphoric esters |, neither R4 nor R5 is an SR6 10 radical.
Particul ar preference is given to phosphoric esters | in which none of the
"R6 or RV radicals or Il conprises sulfur either. This is true especially

Conposi 11 onr S eyt SO A Rl AR PGS SR BRr e

i nvention 23’%“8%%%%&&584‘# ucglrﬁ%(?gngn%o?ﬁ)séjgiltn Fo%‘é‘? it %’5#%88%’%%9012’

prot ect i on FSpABSPHFIEPLE EPE FRHAPPRER Y A BOALEITRA N FSRECRAd R5 radical s
are al so suitable. 20 For the purposes of the present invention,

Cl- C20- alkylt is an dbjeear ofrtloy anekedtal kydntdloaupo stehidas neeehyl , et hyl,

n- propyl, a'm?ﬁ@ﬁl‘?ﬂﬂio P31 RH I Nény SREerhYbYived 3RRULWY! god&rdplubitiopent yl ,
hexyl, NePitbpePEIA ., thell DULIEIH 090YLa1 AEEY allDfleylapq dodecy! ,
tridecyl, e% adec) ,]ape é‘a c%/ , xadecy] . hegta ﬁ&ﬁ, oct adecyl
nonadecyl &M éFé%"si/lﬁl nGCaPEL e VBodi § fﬁfﬂ"e Csdh¥rage ErabosiWy kyl is
addi ti onal lapdienedewstEurfgeeoastive prpepesidesand tetracosyl and al so their
positioned isoners. The alkyl radical is optionally substituted by at | east

one group wgehgot ethifdomeyciwal loiechal 9081hicPRY, bypRD MENBQB&Q;SMre RO

30 and R10 gr ependently H or Cl-C6-al kyl. The al kyl radical is
pref er anyO%o?hgﬂﬁ%Ié'{l%t gd by an SR9 radical. This is true especially when

t he phosphoric ester according to the invention is to be used in fuel
conposi tions. 35 The C2-C4ooo radicalgwhich is interrupted by at |east one
0, S or 1:\NR8 noiety may al so be supspit'dted by at | east one group sel ected
from cycl oal kyl, hal ogen, OR9, d NROR10. The C2-C4000-al kyl radi cal
15 preferably neither interrupt (82)pi ety nor(rsubstituted by an SR9
radical. This is true especially the 40 phosphoric ester according to
the invention is to be used in fuel ﬁgﬂPositions. The C2- C4000- al kyl
radical is preferably a radical of tﬁe ormula [V 45

{' (CR11R®) k( CR13R14) m X+1- (CR11R12) k(CR13R14) m -Y (1V) 0000054207

where
4
each R! is independently a group __”0__H// (IT},
N
25
R? and R® are each independently halogen, OR®, SRS, NR®R7
\O .
(R )a-l
or a (III) group,
30
(R?),,
(R%),

35 R® and R7 are each independently H, C31-Cyp-alkyl or C;-Cyopo—-alkyl
which is interrupted by at least one moiety which is selected
from O, S and NR8, and R® and R7 together with the nitrogen atom
to which they are bonded may also form a ring, and R® and R7 are
also aryl, aralkyl or cycloalkyl; and

40
R8 is as defined for R® and R7;

R? is a polyisobutene radical;

45 each R3 is independently OH, C;-Czs-alkyl, C;-Ciys-alkoxy or
halogen;



.4 where R11 R13 and R14 are each independently H or Cl-C4-alkyl, X
is O, 50r°ﬂﬁi’954?°?|s H OR16, SR16 or NRL6R17, R15 is Hor C, -C4-al kyl,
R16 and R17 are each independently H or C, -C6- aIkyI, 10 k is a nunber from
1to6, mis a nunber fromO to 5 where the sumof k and mis from1 to 6,
“and 15 1 is a nunber from1 to 1000. Bhe al kyl ene group (CR11R12)k(CR13R14) m

is, for exanph&.b alﬁezeﬁEHYéefﬂﬁnbeln 2rphoPWEnReand, 3- propyl ene, 1, 2-butyl ene,
20 2, 3-butyl ene or 1, 4- butylene It is preferably 1,2-ethyl ene or

1, 2- propyl ene nor e pref erably 2-ethylene. k and mare preferably a nunber
from1 to §, 1BshHbiHhery fiom fhé rsumof k and mis preferably a nunber from
2 to 4 and nDre preferably 2. 1 is preferably a nunber from1 to 300, for
exanpl e f5r gtrete ttthe B0@, ofiva ¢ praafiecabs yfxfaromh tot® 60, for exanple from1l to
40, in 30 particular from1l to 10 and especially from1l to 4. For the

pur poses 0%n&“$a?{§%%@&e£?ye”t ion, C -C4-alkyl is, for exanple, nethyl,
ethyl, n-propy | sopr opy n-butyl, sec-butyl, isobutyl or tert-butyl;

C -C6-alkyl is additionally pentyl, hexyl 35 and its positional isoners.
When two alfRyPTeERHTEs) BhrePhaid-Resteget hemadthAr t R nert Rogeh ad 6RF to whi ch
they ardotboadiédatormaraicnbay prefesepeefsy ailven forphaesphoplie, estquispar idi ne,
pi per azi nevAicHDIGHOIEN€Ehe | KD ord Q7 Afadicia3 s poef Ermllohpepséonalilmrsubst i t ut ed

phenyl or I Sui.t a I Iogen
A kylaaeﬁ dPy Thig® Yk @ﬂkee Bhhi YirerAkfe ﬁss;gfgm @st

2- phenyl et AYF° %H&b(?&ﬁg? %%( té"I%SQFEny Fgflef' ? lC§°@P8 Jchql}?al kyl ,

such as cyclopropyl cycl opentyl, cyclohexyl cyclooctyl or cycl odecyl, and
more pri&f élpubveyr.cg-fceshsynﬂlwwic Fheeny d @abhyﬁimmd:imahenayvemtion
-knterrupt edrbytatbd eadetl oOnelubhielytsebesiad ibhemd, f&& ardrdRBon 5 and/ or
substit ut edrB¥edtidiEaphoSpRoiOWR a8k eeef ifgO8h1 fur-containing R4 and RS

radicals are also suitable.

20 For the purposes of the present invention, C;-Cyp-alkyl is a
linear or branched alkyl group, such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl, isocbutyl, tert-butyl, pentyl,
hexyl, heptyl, octyl, 2-ethylhexyl, nonyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl,

25 octadecyl, nonadecyl or eicosyl and also their positional
isomers. C;-Cy4-Alkyl is additionally heneicosyl, docosyl,
tricosyl and tetracosyl and also their positional isomers. The
alkyl radical is optionally substituted by at least one group
selected from cycloalkyl, halogen, OR?, SR? and NRPR!?, where R®

30 and R1Y are each independently H or C;-Cg-alkyl. The alkyl radical
is preferably not substituted by an SR radical. This is true
especially when the phosphoric ester according to the invention
is to be used in fuel compositions.

35 The C,-Cj009 radical which is interrupted by at least one O, S or
NRE® moiety may also be substituted by at least one group selected
from cycloalkyl, halogen, OR?, SR® and NRR!®. The C,-Csgpo-alkyl
radical is preferably neither interrupted by an S moiety nor
substituted by an SR? radical. This is true especially when the

40 phosphoric ester according to the invention is to be used in fuel
compositions.

The Cy-C4gop—-alkyl radical is preferably a radical of the formula
Iv
45 _
F+(CRIIR12) (CRI3R14) p-XF1- (CRIIR1IZ) (CRIZR14), ¥ {IV)



.Cl- C20- al k I halo en, OR9, SR9 and NROR10. Cycloal kyl interrupted by at
| east one &9 noi ety is, for exanple, pyrrolidyl,
tetrahydrofuranyl, t et rahydrot hi enyl, oxazolidi nyl, piperidinyl,
_piperazinyl or norpholinyl, and it will be appreciated that the 10

cycl oal kyl radical nust not be bonded4ia the ring heteroatomto the

oxygen, sukhubeOg11ni {IP00RTE ALANRDS af-Bee qrndBéehth@ﬁl % o Ehel-@mhﬂgi Kyl
radical is preferably hei t her interrupted by an moiety nor substituted by
an SR9 radical. This is true especially when the phosphoric ester according
to the i nvéntPor i% ¥oVBe 15 used in fuel conpositions. Hal ogen is
preferably O or Br and nore preferably . In the salts of the

pol yi sobt enybphposiiéy i ERIEsberNméBdl,ding to 20 the invention, R4 and/or RS
is/are, for exanple, each an O Mi+1lln or S-Mi+l/n radical where Mis a
cation. SU@&@QjﬁﬂngI §3§E§ %ﬁe cations of alkali metals such as |ithium
sodi um or potassium of 4 F ne earth netals such as 25 magnesi um or
calcium and of heavy nmetals such as iron, zinc or silver, and additionally
armoni um c&f Gms RNRARSRRATH  indemeadratin H RE S1eCeadivindependent |y H,

Cl- C6- al¥yl, Cl-C6-al koxy, aryl or aralkyl. Preferred cations are aIkaI
metal and &l kal & neur@Rirt Brofet adlo &gt i ons and al so ammoni um cations. 30 In the
phosphoric ester according to the invention of the formula 1, ais

preferably 1. or d re preferab preferab

pref er abl y ™ 1% %5“%'%%?@?& afl y Uk%?e tl}ﬁc’?u Pg % Ae%h&lsyfﬁom%] a?nd R5
are each i fdepBAdent|y hal ogen, OR6, SR6 or NR6R7, and nore preferably

hal ogen,150R6 or NR6R7. Preference is also given to 40 the salts thereof. R6
~and R7 are1phief @rmiiperedebmi nagpandent |y H, Cl1- C20-al kyl which 1is
‘_optionally substituted as defi ned above or C2-C4000-al kyl which is

interrupte d e q akhy, syhst te by at | east one
OR9, SR9 o%h%Rggg%iér}%dﬁggfg b‘g‘g}% Ei)ﬂ LRl lilg EE}P )gm%g referably each
i ndependentrg-BEPINERS: R P0Gy el n%rQFﬁBM%FB?ab} v Fﬂ ependent | y
Cl- C10- &kl 3nhienlens 06pﬂ-r%rri@4tlygle§absﬁtm éta?e@rably cagt-eshglerg orSR9 or

NROR10 r adilgalpropyleaddi mboa, pfFeantdlR71 Az-etiyilenpt ef er abl y each
i ndependently 5 C2-CA000-aIkyI of the fornmula IV.

k and m are preferably a number from 1 to 3, especially 1.

25 The sum of k and m is preferably a number from 2 to 4 and more
preferably 2.

1 is preferably a number from 1 to 300, for example from 1 to
100, more preferably from 1 to 60, for example from 1 to 40, in
30 particular from 1 to 10 and especially from 1 to 4.

L For the purposes of the present invention, Ci-Cyq-alkyl is, for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
isobutyl or tert-butyl; C;-Cg-alkyl is additionally pentyl, hexyl

35 and its positional isomers.

When two alkyl radicals R® and R7 together with the nitrogen atom
to which they are bonded form a ring, it is preferably, for
example, a piperidine, piperazine or morpholine ring.

40
Aryl is preferably optionally substituted phenyl or naphthyl.
Suitable substituents are, for example, halogen, C;-Cy-alkyl and
Cl—C4—alkoxy.

45 Aralkyl is preferably benzyl or 2-phenylethyl.



Preferred radical s of the formula IV are those in which Xis O and Y is
"OR16 or in0@RO0OR4R0T7s NR15 and Y is NRI6R17, i.e. preferred radicals of the
formula IV are pol yether or polyamne 10 radicals. Preference is also given
to radicals of the fornmula IV in which Rl1 and R13 are each H and R12 and
"R14 are each Hor Cl-C4-alkyl, in par5ticul ar H or met hyI and especially H.

In additi a er art cuI ar 1.
The sum of Qgciga TS F’§ Ie‘{)q%fp? 9?0 %falky %g‘]j r%s Cl}’crlc’pg i
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parti cul ar PFeéaFabiyo Clﬁcfmﬁ&ﬂ@%&l alThg £yehralln- 4-“adef3é¥ emqf}édPepol yet her
radi cal s aretéhogsesf biyhet f braail @nkVinaietd0 spleCrRY 2frdint D, ( EHRYR-NBR16 (| V. a)
wher e 25 5l ah8/8r gideithtemdy @ 10088: @efpbapl yefs@mdl fem600, nore

pref erably of r@{}? dk1 4q1a1'o@;e92r(]‘>1#9cu's§5 il{cpgqlﬁlRiw ?e?::%ﬁg}fﬁg H%%th)!téc{ om 1

to 4 and r

Preferr edR%’de’”i fasz}r é’ngc(?f espgnallR gFrhy- 2S¢ rpoelﬁtdé’&f hyl ene
gl ycol radit€Arah¥PiuRary ! nofaheaso %14130 °X§6‘I”5/%‘%W1en51@¢§/%§ﬂnyétrher

radi cal s haipagazinylo ot000r plepldatyilngandnit wvilPr bé eapmrkcaieltygdt tiydtertdegl ycol
et her rad egbsodrigyl Ragecad Maww megtabeuwdiRledaveh agife IMInRCUHbasr dtic@htoVh Of

from 280 tQnloofifln, fssa&fegaémohﬁt%gapoar@on%@ £AROM oéog laanﬁlétaléoo%h@bom
700, about bou ogt 4000 out

0,_ ah Qu
5000, - abof® 700K A B8 CabOLE TABSGEAREY 00 OF  abbut T oY 40" A oo
sui tabl e a@oeetmm S&PEHt‘f‘%ﬁﬂ &l 8naPR’ Farjerher TG R eﬁpo?&llé%% whi ch
are deri vethenothdrbolepbopot yaahes efcardirierre thsi thwerdridnalketredeas
nonomer sL5 Geetiabt efwalkybapes xicdes are, for exanple, ethylene oxide and
_propyl ene oxide. Suitable al kenes are, for exanple, ethylene, propylene and

\lsobutene ferr i4ie jc.agdi.c I formula I'V.b
"0000054207 35"5‘%%@% f%gfz%gﬁﬂmg}lz)c’qi ﬁh%ﬁﬁ(?&%?f&vﬁli Eg'l is a nunber
from1l to 1000, preferablz from1l to 100, nore preferably from1l to 10 and
in partlcuﬁ&rth$cﬁﬁlﬁst8f4 he polyisobutenylphosphoric ester according to

20 the invention, R?! and/or R5 is/are, for example, each an O-MR*y,,

or S-M°y,, radical where M is a cation.

Suitable cations are the cations of alkali metals such as
lithium, sodium or potassium, of alkaline earth metals such as

25 magnesium or calcium, and of heavy metals such as iron, zinc or
silver, and additionally ammonium cations [NR2RPRCRA]|*+, where R2 to
RS are each independently H, C;-Cg-alkyl, C;-Cg-alkoxy, aryl or
aralkyl. Preferred cations are alkali metal and alkaline earth
metal cations and also ammonium cations.

30 ’
In the phosphoric ester according to the invention of the formula
I, a is preferably 1 or 2 and more preferably 1.

b is preferably 1 or 2 and more preferably 1.
35
¢ is preferably 0 or 1 and more preferably 0.

R? and R> are each independently halogen, OR®, SR6 or NRSR’7, and
more preferably halogen, OR® or NR6R7. Preference is also given to
40 the salts thereof.

R® and R7 are preferably each independently H, Cl-Cgoialkyl which

is optionally substituted as defined above, or C;-Cyppp-2lkyl

which is interrupted as defined above and optionally substituted
45 by at least one OR?, SRY or NRPRI? radical.



R15 is Hor Ci - C4- al kyI in part| cular H or nmethyl and especially H and 10
R16 and R170QHQ0%42G7 |ndependently Hor C-C6-alkyl, in particular H,

met hyl or ethyl and especially H R16 and R17 are nore preferably each the
sane radical. 15 In preferred NR6R7 radicals, R6 and R7 are either each the
‘'sanme radical or one of the R6 or R7 r@dicals is H while the other is a

radl cal ot har Jhhagy léreaneis fékerr%u aéécrptﬁ%r EHQ@nﬁ.yarHe. Aw%ubﬁetlawt ed or
- or NRIRIQ. g é e%gr fﬂ n ?ﬂﬁ% f% ) i P hlchngla VI b.
R4 and R5 are oret epe ?? &r e1 R% o . radi cal
of the for MAHEORYL \Aﬂ@‘/sé:li:“? dbp At 11‘385‘4 PR Boe $8’ 9% INR éﬁ éﬂ’?{Jy . 25
The pol yi soButaddétiani & ard Rh argemprespirfisirebdyt ezclt iadepedfertlx o t he

i nvent i ons piefesmbhyknaofa thenbermeMerradge nol ecul ar wei ght ©vh of from 100
to 1 000 000, nore preferably from 100 to 100 000, wth greater preference

from 200 10,4000 éggd {0 R3B! £ 3o Iéoalzeoochggﬁfsenqg@mme ghgi ce of
pol yi sobut en avin certal n % qepends on the
i Gy PO thie Bas

appl i cat i orf Wegl Fntn ppifc arti eut =8 phosphori ¢
ester | ac@’cﬁfﬁnrﬁ@dtJéaQJW@%Snf?énW%rtp 1Ps1‘ﬂe%ré?r FoAEathgT (oSO LFRMERRd i n
the art Lo tdibciaddi vPrkRidrengselis 3olsanmghivphi t¢ crslilveflancéstigeferalily Tonsi st
of a polar anengeaupllangd R apepBidh & taaldl R1WEnA Rhe agieverckend «@roup (in
the phosphaije, @fﬁﬁrslﬁc Qf'gitﬂﬂ.atroHt BE habeBA! bag, eé;%léén.a%.ligsﬁanfﬂ ally
corresponds délg diadl %al b t ab E’O | 1.CI t)é csprrpounds is 40
substanti al{ é‘f)efm By %t he ¥ it g trﬁ’f“s ubs’ta tially

corr espondspat%:llcﬁéamlr ﬂecéluy‘ Oﬁ'H‘é ar?%i @cﬁ?aﬁ’r%@rg‘ﬁly Eron m $oghoup®

gener al | ¥5 cegartaicatdas i th isheref®-akbiiyue nphyelr opiem lctpi pophitore bal ance) of
~the conpounskefiedabbystraietiensi 885 id pasttitabat idnonf ar tepeCidicc applications
for surfacesdpcradiyi £8dm antoThe HLB value is a neasure of the water and oil
solubility of surface-active substances and of the stability of enul sions.

General ly, t an avi n val ue of fro 0000054207 8 8 are
Suitabl e, foﬁr%%é B o B, Pintaler del " Host it BormiLa 10:
+(CH;) 2-031~(CH; ) ~OR16 (Iv.a)

where

25 1 is a number from 1 to 1000, preferably from 1 to 600, more
preferably from 1 to 40, in particular from 1 to 10 and
especially from 1 to 4 and

R1¢ igs H or Ci-Cg-alkyl, in particular H, methyl or ethyl.

30 -
Preferred radicals are correspondingly di-, tri-, tetra- or
pentaethylene glycol radicals and their monoethers and also
polyethylene glycol ether radicals having up to 1000 repeating
units. Preferred polyethylene glycol ether radicals are those

35 having a number-average molecular weight M, of from 280 to 15 000,

for example of about 300, about 400, about 500, about 700, about

1000, about 1500, about 2000, about 3000, about 4000, about 5000,

about 7000, about 8000, about 10 000 or about 12 000.

40 Also suitable as C3-Cypgo-alkyl radicals are polyether-containing
radicals which are derived from block copolymers of alkylene
oxides and alkenes as monomers. Suitable alkylene oxides are, for
example, ethylene oxide and propylene oxide. Suitable alkenes
are, for example, ethylene, propylene and iscbutene.

45
Preferred polyamine radicals are those of the formula IV.b



vaI ue of from8 5 to 11 in WO mcroerrulsmns t hose having an HLB val ue of
from7 to 90880Q8420]y agents, those having an HLB value of from8 to 18 in
ON emul si ons, those having an HLB value 5 of from 13 to 15 as detergents and
t hose having an HLB value of from 12 to 18 as solubilizers (cf. Ronmpp

‘Chem e-Lexi kon, 9th edition, G Thienmg Verlag, p. 1812 and literature cited

therein). The use of thg @@%D_ﬁﬁtﬂ_}q @éﬁ{.) _ffocRndi ng to the jpvention for 10
hydr ophi li c nodification of nonpol ar surfaces such as polystyrene,

polypropyleng or polyethylene is subject to no strict requirements on the
HLB val ue, §6%that pol yi sobutene radicals R2 having a nunber-average

nol ecul ar weight of from500 to 50 000 are suitable here. |If the phosphoric
ester | adcdr dsng ribnter fhemi hventlioon, | srdfedadlysEdomsl acdeDey gesmte or a

di spersant g@efét@élyarf@oh.ubrwam aBaPASHAH ARGl aRAFFENEr LB, ranges are to
be observed and accordingly polyisobutene radicals R2 having a
nunber-avera ol ecul t.of, from 100 to 3000 are suitable. 0 when

t he phOSphOle e flePT ccéoPg?Wg 8 PRECEAVER: foRti Teey Lang FEPeFt h| lic

modi fi cati off aﬁ@/ or for corrosion protection of polar surfaces, such as
nmetal, gll®ss and mnerals, polyisobutene radicals having an Mh of from 100
to 3000 areRriSuinkahl® arEhESCMrﬁﬁpbﬁﬂemeiﬂm orangecd-alaksp suigaaklieuier

their use as gousi fdﬁ%%hyi%n@@@@b@alfywo emul sions, ON enulsions 25 or
m croenul si ons. For a given end group, the nolecul ar weight of the tail

group also generally correlates with the viscosity. In general, a
relatively R grﬁ”rﬂ)IRe & “ﬁé?@ﬁe%raélﬁoF%rt% SRR E2HS1a3Mmer 30 honol og
series rdsoults in a relatively high viscosity of the solution which
conprises i tn(ptefdiyaop NEFRMrediexlkprR® 8hll Redirkel enthéx eHuhefbe Vedheag, p.
14939 and |i t-gaatsl ©idnedot heELIRD) or BCGRHALRYS Vis fror wﬁ@l@é'@?é imeri Rs Wi ch
a ready misgl, Batmot%r RhORGPS et ¥e&fr4cg\%a%0§&g@f 255 kChy %haccord' ng

to.the 35 invenfion erefore a

ppI i n

| ow vi scosj t§°H $ N < &Ft anng '15(1?% 1Héal Hhoric ester
| accor di4ty Te8ieaEs iafy &hei B‘PFTI“HE[ Y& - Br i nt| ng sect or in lubricant
conpositions, as a plastics additive or in nnnolayers for surface
nodi ficati oméofnd ¢ aeat ek kel abacH G ndebyhaontlye ks askealrs asen sl ect ed
whi ch have frﬁhi‘&éi’%ﬁ/ th@Weo PR BE YhAG %Gﬁé@tls isl BrBArii@@annhaxiengsag M of
from 100 toClOC referably from 100 to 1000. When a rredl um vi scosity is

Ig . . .
desired, for ‘hrrpfk in certain applications of the phosphoric ester |

accordi n925c o] the i nvention for stabilizing enul sions and
The polyisobutene radical R? in the phosphoric ester I according

to the invention preferably has a number-average molecular weight
Mp of from 100 to 1 000 000, more preferably from 100 to 100 000,
with greater preference from 200 to 60 000 and in particular from

30 200 to 50 000. The choice of polyisobutene radicals having

) certain molecular weights depends on the application medium and
l,) intended application of the particular phosphoric ester I

according to the invention and is determined by those skilled in
the art in the individual case.

35
Amphiphilic substances generally consist of a polar end group and
a lipophilic tail. With the given end group (in the phosphoric
esters according to the invention, this substantially corresponds
to the R! radical), the lipophilicity of the compounds is

40 substantially determined by the tail group (in I, this
substantially corresponds to the RZ radical). The molecular weight
of this group generally correlates with the HLE value
(hydrophilic lipophilic balance) of the compound and thus
determines its suitability for specific applications for surface

45 modification. The HLB value is a measure of the water and oil
solubility of surface-active substances and of the stability of
emulsions. Generally, substances having an HLB value of from 3 to



45 di spersions or for surface nodification of basic inorganic nmaterial,
such as pl aghgbosa8@8Nt or calciumcarbonate, polyisobutene radicals
especially are selected which have an Wh of 0000054207 9 from 500 to 60
000, preferably from> 1000 to 50 000, for exanple from> 1000 to 10 000.
when high viscosities of the applicatign nediumare desired, especially
sui tabl e are pol yi sobutene radicals h&vi ng an Wn of from 2300 to 1 000 000,
preferably Brane5uwith®le0for mse0An0BOC afilsioegar these fhavtiherard eftfur es of
suitabl e ardlps eferired pob yisauutiane/o aglicialennls ebed RGeskShaRdey e t he
remar ks h}?rﬁt.ﬁbx%ﬂyéé YDELGNEF .+ RS b @é@éﬁ{galalﬁn@s,ra@ﬂc%%' npi£d dr fﬁl@“ ved
from 10 "reagtive gelyhsebulLnes ol gh dibhel LEom Haguereacti Wie
pol yi sobut enes e ~cont ent” of 't erm nal— doubl e"ponds. Redcti ve

pol yi sobuPeRESTTRT ter “Pr bth FDWTEZEETTT 131D SYFE bRt it e HLE Haduq Réy
contain at feeBtlHEmBBoes bazldpidazere t(hi-aRoAaRbEReie-Lesliyproifitene
macr onol ecukdstiaf, tGer Mhhahe dedilag, bpndss12l GnBal i tetd taidey cpted etheadt iR} .
radicals are derived fromthe reactive polyisobutenes having at |east 60

nmol % and in rtl ' . 0 nunber
of polyis bgg gn%é&.%fgﬁgﬁﬁaﬁj%%hgl co? g?%? ?na%r?'ragg hg%glﬁq%@égwgﬁé&% gclror]fi nal
doubl & BEOnGEIRBPHeCe PPRET LSATIA® GEuBP P USRI T ISR TED) 8F ((3-ol efin) or
20 vi nyl i deReLvUHISRh oRBSYPLUHLENSCPR) PEHETENY ASBE ets HRbIPFRf ER difte is al so
gi ven to thetRRct atiqualrebentsy arercheell? norhuehose tlpol \pnodghabkwesnaeshi ch have
uni f or mdpo:c ’fa?iﬁ%?&ﬂ%g@ﬁﬁ Ehaaﬁziﬁcﬁwr?@buhimjaﬁ ﬂlé&hh?:g%grﬁmz sho aL te
conposed o . g
and more 25 r Bl bl o ol nat §§2%€yf{§§gﬁ§fﬁ§%§%§tgsge LS dave
uni f or m pol yner T rANBWOT KS. %reover, he” polyi Sobut ene fadir At~ 9's deri ved
from pol yi s6BGit et WETLAFE GURPETEpRr%i tAATFRYER HBPBI2RIEe pFeft& &6y from
‘105 to 10. oPeeyhd padspegordingdy palpisednttese weditalsarér hgeinmlaecul ar
wei _ght MV andmbér—:%ﬁfemalgbememceﬂaqewamgmmmfrmi ghm i 3_(0IBI are I\ANjJ‘ﬁableThe
ChO: ce ?T m!salt mtt%@eﬁﬁ@ﬁblﬁﬁli% Bavenar aceertiahg FPltres idobREIBMag by the
appl i cat is@n ol o o %'éq-l
sel ected zgpu‘rg%dr% e:ﬁzg 9% cEC)se hs%ﬁf?gggﬂ %r{agg&aﬁpec&ﬁ\g%%#véﬂo . ,mt§i he PDI
val ue of a §8n§%{ﬁ%’d5 8¥e%1{ AR AR Gk ’alqaﬁs§5m&%rl?lé'§e58r]igs to its
vi scosity. Resvierhwfere radicaif PeXingndn iMe ORhfEIM 4 008y3M8SA1Si ity or
processabi | suytabler (Thesapplémutaroneigitdinangandst Abseforigable owwitdedsi ty
are requiredseaas emulsifiers, for example in W/O emulsions, O/W emulsions

25 or microemulsions.

For a given end group, the molecular weight of the tail group
also generally correlates with the viscosity. In general, a
relatively high molecular weight of a polymer within a polymer

30 homolog series results in a relatively high viscosity of the

) solution which comprises it (cf. ROmpp Chemie-Lexikon, 9th
o edition, G. Thieme Verlag, p. 4939 and literature cited therein).

Accordingly, for applications in which a ready miscibility or
processibility of the phosphoric ester I according to the

35 invention with the application medium is desired and therefore a
low viscosity, for example in certain applications of the
phosphoric ester I according to the invention in the printing
sector, in lubricant compositions, as a plastics additive or in
monolayers for surface modification of the coated material,

40 polyisobutene radicals are selected which have relatively low
molecular weights, in particular having an M of from 100 to
10 000, preferably from 100 to 1000. When a medium viscosity is
desired, for example in certain applications of the phosphoric
ester I according to the invention for stabilizing emulsions and

45 dispersions or for surface modification of basic inorganic
material, such as plaster, cement or calcium carbonate,
polyisobutene radicals especially are selected which have an M, of



polylsobuteag é&?é@@% I's selected which has a PDI of preferably s 3.0.
However Q nodi fications in the formof coatings, 40 a relatively
hi gh viscosity is frequently desired, so that in this case polyisobutene
radicals having a PDI in the range from 1.5 to 10 are preferred. Phosphoric
esters having a narrow nolecul ar weigBt distribution (PDI from about 1.05
to about 2. 8yom @00t ke polyiEoprbeacandiftan ar 800d Ao evanpb e, t&Uiekakpee f or

use 45 of thgopRospherts ﬁ@to%ro | whén ac 4aBe6s W idk Ufeth@\/%ﬂ;ll%t.aén
detergent of, &’i&P%f %aagsi U%sgéggai#,bfgu% L:L&%P 683%‘8% an additive

n printing I[LT ayers 1
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wei ght di §t7i butd%nh tep

0 f¢%m HBsht rag9ad ¢oabBlither Featyres sif tsatiitableor
exanpl e, foandgeredlerrhé phosigvbutenestaticlalsacrofalianget dsthada meetheon in
enul si ons ofefiBRLeherenshamiy.al So 5 for hydrophobici zi ng basic materi al s,
such as cal ci um carbonate (for exarrpl e in the formof nortar), plaster or

t, whi th { PDI f
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li kew se1Porr?@ﬁfrld’&ﬁoBPéleﬁWtB%Pcw%ﬁlbrdiléf%r from ¢ lowerpR@EHHG®I c esters |
accordi ng tpoihnissdbweenes oy e ronbentuseEd tegwivdb phrabdet bondspdisiagiciyei n
fuel and | upsilgivtbutenpesdiffns frik 1dw-rdaciyedt§ rDypebpicomiy emeshhavi ng a
PDI of pref @ﬁ@@'%r&a&n at THHR Bbeﬁléiﬁémﬁés%dlm? thd) AR G 1. 7 and

e noen BAE e Dt SR BLEls e PRoeRlGile gslsts according ro
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in fuel andmwmm@&mg@nmiﬂeimmﬁal dhaf1er 8868s | SrH# \t@ﬁam‘i@apm&mgri c

esters of tB fﬁl é-lhv%gﬂp&dnﬁﬁen%oﬁ%f rCH 5%%' Tef‘:.erl)t her R4
R/ 8?‘“’ ’E

o erruaZd L n’%ul[e G A ) éS‘nP;T’ %FSGS“%C% SFo.

"ot er rup@lat by &
The phosphoi‘?caje"ﬁ SLVED QB OFhE R ¥ 19dd PRiBHtITH vied EBPRI S by

customary ppebyisnbutpnesedsiad fhere puneplanmgopiwep Horarevesker sThos@0 Such
processes apelﬁﬂ&mwtbﬁds forpadtammler wiidHoubenciMpdsedVeFhetereL2r 85%
or gani schenpghem }QPQLSaBlf %Egéﬂ'fea@%e@b%tf)y]wel tthaﬁé'rhélqan vol une
?&gggj-p%ﬁeéréégﬁ?ﬂ%¥ '%?g%ktagg9qa %mlﬁhtVO| 150 %egage§1 a%% 780
unlfgrm polymer trameworks. Moreover, the polyiscbutene radical
is derived from polyisobutenes having a polydispersity index
(PDI) of preferably from 1.05 to 10. Polydispersity is the
quotient of weight-average molecular weight M, and of
30 number-average molecular weight M, (PDI = My/Mp}). The choice of
polyisobutene radicals having a certain PDI is determined by the
application of the phosphoric ester according to the invention
and is selected appropriately by those skilled in the art. At a
given M,, the PDI value of a compound or of a radical generally
35 corresponds to its viscosity. Accordingly, for applications in
which a ready miscibility or processability with the application
medium and therefore a low viscosity are required, a
polyisobutene radical is selected which has a PDI of preferably
= 3.0. However, for surface modifications in the form of coatings,
40 a relatively high viscosity is frequently desired, so that in
this case polyisobutene radicals having a PDI in the range from
1.5 to 10 are preferred. Phosphoric esters having a narrow
molecular weight distribution (PDI from about 1.05 to about 2.0)
of the polyisobutene radical are, for example, suitable for use
45 of the phosphoric ester I in accordance with the invention as a
detergent or dispersant in fuel and lubricant compositions, as an
additive in printing systems, in polymers or in monolayers for



cited thereha ﬁég,%p |y incorporated by way of reference. 35 The present

I nvention f ? vides a process for preparing the phosphoric ester of
the formula I, by a) reacting an aromati c hydroxyl conpound of the fornula V
40 (OH ) a (R2)b (V) 45 (R3 )c 0000054207 11 where R2 and R3 and also a, b
and ¢ are each as defined 5 above wi t¥a phosphorus oxi de halide and b)
subsequent | yydweatiobigitkaei srea®oillgnspbwchiet rhaooabd davahg af apgrae@eri ate with

water, at |gasdcane ab@@mldlsaetmb@aﬁén @i thbal apnd ar, sakolmt Qn@ am ne.

10 Pref erred Q*EQ&FE%%&%S P&&l de?ozaru%epBQS{?ﬁé’r;kh% Xbdec Q% (POC13)
and phosphorus I cul ar erence iven to
o DOkt 5P phs TieBER U st uHS LopLeT | Sé’ﬁrﬁf%%t?%{] %&3Poxy|

conpounds 5ofo¥ HydrrgPRbI Gl ainth ke PatirdsdBat Fofh A% CAlsénB st bomgite
exanpl e, by(f@GB-e%amp36368, tHeS tort26f 008 tanD, Ipnld=Al390 or] ceehymwiSde. A, 31,
1938 (1993) thi¥e a2 ag48 wmrshKanledylaOwWdrhyogdisafihuRebaee¢rnt Alonm Bul | .
8, 563 (197995@11% qhtergbcm WL aegr@@f@ba_@ R ehde %Octasfr&@yorpf reference.

For i nst ancevllbﬁo&g XI S Ut ene %U Sktl t%rop%gbg{:ﬁgﬁé eact crl(r)\é({a]f]kq]onpggnd of

t he forrrula arna I"on ation) of

an ar onatt c%%ﬁ%?ﬂi%bﬁp%ﬁﬁ?&%% §€1‘E)‘§’qut’1§?t é?& Bje clentdgrcar s ‘W g ysed
pol yi sobut epe. ditmerernts, gapestind Ly Sugl esdpbebiisangr composi tdpngy i Bh are
unsubsti t ut £d @t veenorolrpdliyCisbbtiténkehapiagoh oM < poefanshibstd Buted and

nono- or di gypstiddieednd -< ang,30nt payidnaxybenzengng EBgedyArgXyl jgsoups in
the di- and trlhydroxyl conpounds are preferably not in the o-position

relative go one, a rticu reference is %ven to, usi.n phenol s.

Sui tabl e uBng‘th h%ﬁ% rfrdepﬁﬁs Fi% GP AP FrotO-C S PHO QU i t ut ed
phenol s. Pr é’fl‘é'?rr‘fe‘d’nselﬁs’ﬁlil% darmailar & e @Délekw wrigdy gupdd P regsaegicdul ar

‘met hyl and @thgdrtiRaiarcutls IR paéiealk dé atvanggdkyilmatthenpvpesi tiony b obut enes
are unsubstituted phenol and

The R3 radical is preferably Ci-Cigp-alkyl, more preferably
20 C;-Cg-alkyl, in particular C;-Cy-alkyl and especially methyl.

Especially in the case of use in fuel and lubricant compositions,
preference is given to phosphoric esters of the formula I which
comprise no sulfur, i.e. in which neither R%? nor R® are SRS and in

25 which R® and R7 are not radicals which are interrupted by S and/or
substituted by a sulfur-containing group, e.g. SRY.

The phosphoric ester I according to the invention is obtainable
by customary prior art processes for preparing phosphoric esters.
30 Such processes are described, for example, in Houben-Weyl,
Methoden der organischen Chemie {Methods of organic chemistryl,
4th edition, volume XII/2, pages 131 to 586 (1964) and also in
volume E2, pages 487 to 780 (1982)., These and the literature
cited therein are fully incorporated by way of reference.
35
The present invention further provides a process for preparing
the phosphoric ester of the formula I, by

a) reacting an aromatic hydroxyl compound of the formula V
40
(OH),

(R)p (V)

45
(R%)e



_2-nethy|ph3ﬂﬁgnﬁﬂgﬂﬁy al so suitable are optionally substituted di- and

t ri hydr oxybenzere 40 LBefuI pol yi sobutene in the al kylation reaction is
any common and commercially avail abl e pol yi sobutene. For the purposes of
the present invention, the term "polyisobutene® also refers to oligoneric -
"i sobut enes, such as 45 dinmeric, trimddic or tetrameric isobutene.
0000054207 12 For the purposes of the present invention, polyisobutenes are
al so all polynmers obtainable by cationic polynerization which preferably
conprise at | east 60@6by wei ght of isobutene, nore preferably at |east 80%

by weight, with re ef er t .5 | east 9096b
p;rtrcgl ar at Iegst 5/0 Zr E‘Etan falsﬁ’o?ynlér?’}deﬁ §8bﬁg%}heas %ﬁféa‘a‘i'ltron

t he pol yi%obut enes aPgye be“h‘bra’l SBOFRheFET des! habid %éﬂ"dbut ene i soners such
as 1- or 2-butene, and also different olefinically unsaturated nononers
whi ch are copolgjrersubabbeent Iyh rieaebihenthain@atteah i oductOfpom ydig 2t i on

condi tions. Useful ﬂﬁ%BH%&@ﬁJt%e%Efofzétéror ttthQé@Qﬂ{eata'lQBhQi, at least
pol yi sobut enes §°fu Slé:ﬂf%ﬁ@tg he process according to

the invention are accor rngly bot i SO ene rlse T and isobutenic 15

C4- hydr ot%rbon streans, for exanple C4 raffinates, C4 cuts from isobutene
dehydr ogena®dederred phasphorem exdanhedidrarare E@espbeaeke?@d@m@lon@ d
catal yzed cimckingdnd molsphgrua; diiglp BremidsiFoBnt ) aldartiicetdr of

1, 3- but adi g re@BRE: SR ek 06R . to RMCEbaYL@E |0k iidl LaDLLI §e&h- hydr ocar bon
streams general ly corrprr se 20 |l ess than 500 ppm pref erany Iess t han 200

ppm of t adi re us Star mat e

har ocar b lyeagpueeibpesohi el SFelihe dRufiRvy SomERiTR B thfvent
_Useful copoigrmstezintesd rra?ﬁeﬁepeeﬁwtaee areiiscdeaere st @rag®1epsb¥t yr ene
“and a- met hydB-4-} 1 8R&68 ClUSCA, ARRYI LRy WONBS/ $4LIP sad . 2P0 8. fiwd. A, 31,

4- et hyl st yrosse ( 1a08l) alwko 04/268406 hitidy Kehyeépe, Guhanakefi nend pavricag, from5 to
10 carbon AP, Sﬁﬁtll asg 2sest pyd PN eReiln are NRANY @ﬁ@&ﬁ;s&a]bed herein

2- nethylgfﬁﬁp %b §gggg? epgtene-1, 2-ethyl hexené-1 and 2-propyl hept ene- 1.

O her noners i'ncl ude ol efins which have a silyl group, such as
1-trimethoxysilylethene, 1-(trimethoxysilyl)propene,
1-(trinmet h@arsrlrlyr:?nczenﬁmyperhwmtzne iuleiwehe;zye@mWyslrpw} et hene,
1-[tri (et hoopeuhdxyd sideylfppmopzrie,isaptitainable, for example, by the

reaction (alkylation) of an aromatic hydroxyl compound

25 substituted by ¢ R3 radicals with a polyisobutene.

Preferred aromatic hydroxyl compounds for the alkylation are
unsubstituted and mono- or disubstituted phencl and also
unsubstituted and mono- or disubstituted di- and

30 trihydroxybenzenes. The hydroxyl groups in the di- and
trihydroxyl compounds are preferably not in the o-position
relative to one another. Particular preference is given to using
phenols. Suitable substituted phencols are in particular mono-
ortho-substituted phencls. Preferred substituents are Ci;-Cyp-alkyl

35 groups, in particular methyl and ethyl. Particularly preferred
for alkylation with polyisobutenes are unsubstituted phenol and
Z2-methylphenol. However, also suitable are optionally substituted
di- and trihydroxybenzenes.

40 Useful polyisobutene in the alkylation reaction is any common and
commercially available polyisobutene.

For the purposes of the present invention, the term
“polyisobutene” also refers to oligomeric isobutenes, such as
45 dimeric, trimeric or tetrameric isobutene.



35 1-[tri( xy)silyl]-2-nmethyl propene-2. Suitable polyisobutenes
are all DOW%S obt ai nabl e by common cationic or living cationic
pol ymeri zati on. However, preference is given to "reactive" polyi sobutenes
whi ch have 40 already been descri bed above. Suitable polyisobutenes are,
“for exanple, the dissopal brands fré#h BASF-AG for exanple dissopal 550,
d i ssopal ¥o@Othadeur@dsesopél tiX8Fesantd dbwmtiibe, ppanidoHutands drem BASF

AG such ag1sé5aPpfNGne®dOobBlihadld By Seca QMRS $20¥md:Si zdioaessesn f or

reparin i i t e:kn rd i fraom DE-A 27 02
204!o E'P _g\ %%ggém%%ﬂpmy F SN AP [ [T BN ot 0 smgﬂﬁmﬁl& A

23 F;—tAl4§1t2§J% bEP—A.67‘%L 4]tz_lp EP—@ 28 e375, EP- A 807 641
and WO 99/ PFESTE B0, At d6aPEnES Rthi"ERIAr & Hreh EFEETHY HiS ARG EatToni ¢
pol yneri Zathedito? 0% SBbyeeARt 5are Ins BBLE &FF o ABAS Hi @t UP¥s Vet ehde r i bed,
for exanpl @clymetized, igobugese. U 44827101, thgSpe 116900 tteneEPNAY 206 756,
EP- A 265 QohprV¥: OR{r4$216capslinerlzBd Ketwedyisolers vaugh 'alsesi-goed Pol yners
by Car bocaty_@nkendBHITRN 86UsBF rdH N8 8L F 1V 0a 1T Qh&a il MRIGS bYomd¥£SS, New
York 1991. _Thege, dcogatafigfﬁ. PHPABlCea}Ji%HSig‘&&%n%e%g&élbe A4 pelyi sobutenes are
fully incorporat eqé]he. SR D _way of reference. pencﬁ ng on the
pol yner i YtHOdHMBE b2ESOR CABAB ISR fispersity index (PDIl= MAN M) of the
pol yi sobut enes obtained is fromabout 1.05 to 10. Polynmers fromliving
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aci d ancypridani en SN N enaCldSee Sy LELLIHRLOTBENANES Ul Bl GanEhdl, Levi s
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25 styrene and a-methylstyrene, C;-Cy-alkylstyrenes such as 2-~, 3-
and 4-methylstyrene, and also 4-tert-butylstyrene, isoolefins
having from 5 to 10 carbon atoms such as 2-methylbutene-1,
2-methylpentene-1, 2-methylhexene-1, Z2-ethylpentene-1,
2-ethylhexene-1 and 2-propyvlheptene-l. Other useful comonomers

30 include olefins which have a silyl group, such as
l-trimethoxysilylethene, l-(trimethoxysilyl)propene,
l1-({trimethoxysilyl)-2-methylpropene-2,
l1-[tri({methoxyethoxy)silyl]ethene,
l-[tri(methoxyethoxy)silyl]propene, and

35 l-[tri(methoxyethoxy)silylj-2-methylpropene-2.

Suitable polyisobutenes are all polyiscbutenes obtainable by

common cationic or living cationic polymerization. However,

preference is given to “reactive” polyiscbutenes which have
40 already been described above.

Suitable polyisobutenes are, for example, the Glissopal brands

from BASF-AG, for example Glissopal 550, Glissopal 1000 and

Glissopal 2300, and also the Oppanol brands from BASF AG, such as
45 Oppancl B10, B12 and B15.
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reacti on pr.odu otalne erence | action In ste
a). This IpSASCOI’lSI %F %t lagfal?p$édrMé’|gn8eI§he apﬁécggf%ﬁ‘ Ve t%g preferably P
used in Zh BARSEROTLF ‘?Sr"tﬁﬁ GCEOT LD LGNS, LAY 1P B‘P]aib]f%PbPFSH?ﬁ 5to0 2
mol % basedraoringhe hywr @ty Bvepsge aipouhRtosd nslegulArt eeigitt vdbyropution
suppl enent ard gelloctd®. use of the abovenentioned catalysts, the reaction in
step a) can also be effected in the presence of a tertiary amne. Suitable
tertiary aqhﬂﬁilﬁﬁfatféH is preferably effected in the presence of a
25 suitable catalyst. Suitable alkylation catalysts are, for
example, protic acids such as sulfuric acid, phosphoric acid and
organic sulfonic acids, e.g. trifluoromethanesulfonic acid, Lewis
acids such as aluminum trihalides, e.g. aluminum trichloride or
aluminum tribromide, boron trihalides, e.g. boron trifluoride and
30 boron trichloride, tin halides, e.g. tin tetrachloride, titanium
halides, e.g. titanium tetrabromide and titanium tetrachloride;
and iron halides, e.g. iron trichleride and iron tribromide. The
Lewis acids are if appropriate used together with Lewis bases,
such as alcohols, in particular C;-Cg-alkanols, phenols or
35 aliphatic or aromatic ethers, for example diethyl ether,
diisopropyl ether or anisole. Preference is given to adducts of
boron trihalides, in particular boron trifluoride, in combination
with the abovementioned Lewis bases. Particular preference is
given to boron trifluoride etherate and boron trifluoride
40 phenolate. For practical reasons, the latter is particularly
suitable, since it is formed when boron trifluoride is introduced
into the phenolic reaction mixture.

The alkylation product can subsequently be used in the process
45 acceording to the invention crude or preferably purified. For

purification, the reaction mixture can be freed of excess phenol

and/or catalyst by, for example, extraction with solvents,
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Cenerally, the reaction tenperature required in a reaction which is

effected who Qévgf]tpz%&grkgdp@a(éa'l%ltgrl J%hensg%gée%}q sapd/or tertiary

on is effected

amne is er .than | esenc ac

in a sol e‘gnltgeacttﬁgnrgﬁ ci]qc&h lfo Pe eq%ﬂpgd %r%ﬁ ?69 BEBPTT id4 ¥ t he boiling
poi nt of t HePacdPpeit iFseétja)ThEhP%akﬁ coRsieeand drudetail draaedrRBLYYf rom 20
to 160C, nore preferably from40 to 110C, in particular from60 to 105C

and especi atiey catady$O 1 pk@@Erably used in an amount of from 0.1 to 10
mol%, more preferably from 0.5 to 2 mol%, based on the hydroxyl
25 compound II used.

Alternatively or supplementarily to the use of the abovementioned
catalysts, the reaction in step a) can also be effected in the
presence of a tertiary amine. Suitable tertiary amines are, for

30 example, aliphatic amines such as triethylamine, tripropylamine
or ethyldiisopropylamine, aromatic amines such as
N,N-dimethylaniline, and heterocyclic amines such as pyrrole,
pyridine, 2,6-dimethylpyridine, 2,6-tert-butylpyridine,
guinoline, DBU and DBN.

35
The tertiary amine is preferably used in an amount of from 50 to
200 mol%, more preferably from 90 teo 130 mol%, based on the
aromatic hydroxyl compound II. The use of the tertiary amine in
the reaction in step a) depends on which reaction product is te

40 be obtained. This is illustrated in detail hereinbelow.

The reaction is preferably effected in a suitable solvent.
Suitable solvents are aprotic solvents, for example aliphatic
hydrocarbons such as pentane, hexane, heptane, octane,

45 cyclohexane or cyclooctane, chlorinated aliphatic hydrocarbons
such as methylene chloride, chloroform, carbon tetrachloride, di-
or trichlorcethane, aromatic hydrocarbons such as benzene,
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25 Among

other factors, the reaction time is dependent upon the

reaction temperature, the reactivity of the reactants and the

batch

size, and is determined in the individual case by those

skilled in the art.

30 The molar ratio in which the aromatic hydroxyl compound V and the
phosphorus oxide halide are advantageously used depends in
particular on which reaction products are to be obtained in step
a). It depends also on the hydroxyl compound used, in particular
on whether the hydroxyl compound V is a monohydric phenol (a=1)

35 or a di-(a=2) or trihydroxyl compound {a=3).

In principle, three products are obtainable when phenols (a=1l)
are used in step a), i.e. a phosphoric moncester dihalide (in
formula I: R%, R® = halogen), a phosphoric diester halide (R? =

40 group of the formula IXI; R = halogen) or a phosphoric triester
(R4, R> = group of the formula III} which are formed in a formal
sense by exchange of one, two and three halogen atoms
respectively of the phosphorus oxide halide by the aromatic
hydroxyl compound.

45
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To prepare phosphoric diester halides, the catalysts used are
25 preferably magnesium, magnesium oxide or magnesium chloride.

To prepare phosphoric triesters, the catalysts used are
preferably magnesium, calcium, aluminum, magnesium chloride,
calcium chloride, aluminum chloride, iron(III) chloride,

30 magnesium oxide or zinc chloride.

When the reaction product to be obtained is mainly a phosphoric

monoester dihalide, preference is given to using no tertiary

amine. A preferred catalyst in this case is aluminum trichleoride.
35

Preference is given to carrying out the reaction of phenol and

phosphorus oxide halide in step a) in such a way that the product

obtained is mainly a phosphoric moncester dihalide.

40 When a polyhydric aromatic hydroxyl compound V (a = 2 or 3) is
used in step a), complex product mixtures are generally obtained,
especially when the phenol is not used in large excess.

When both hydroxyl groups in dihydroxyl compounds are to be

45 phosphorylated, the hydroxyl compound and the phosphorus oxide
halide are used in a molar ratic of preferably from 1:2 to 1:4,
more preferably from 1:2.2 to 1:3 and in particular from 1:2.5 to
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into a dil ngn%quceous Basi c solution, such as sodi um hydroxi de 40 sol ution.
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to Carry'ngchtbé fided all at once or preferably gradually, and heating to
25 the suitable reaction temperature is effected even before the
addition, during or else only after completed addition. This
procedure is preferred in particular when a phosphorus monoester
dihalide is to be obtained as the reaction product. However, when
a phosphoric triester is to be formed, preference is given to
30 initially charging the aromatic hydroxyl compound VvV, if
appropriate catalyst and/or tertiary amine, if appropriate in a
solvent, and gradually adding the phosphorus oxide halide.

In the absence of a tertiary amine or of another acid scavenger,
35 gas evolution generally occurs after an induction phase which can
be attributed to the formation of hydrogen halide. The hydrogen
halide can be removed during the reaction and if appropriate
scavenged, which can be effected, for example, by introduction
into a dilute aqueous basic solution, such as sodium hydroxide
40 solution. The hydrogen halide is removed from the reaction
mixture, for example, distillatively, for example by means of a
slightly reduced pressure, or by introducing a gentle inert gas
stream. The removal of hydrogen halide is also supported by the
use of solvents in which it is only sparingly soluble, if at all,
45 for example aliphatic, aromatic or chlorinated hydrocarbons.
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reaction_.LsS nor. cartc C ueous SO| ution,
2% potassium oxfde, alk 1ne ear metafuiy&roxg es such a

since magnesium, calcium or barium hydroxide, and ammcnium hydroxides,
alkali metal hydrogen carbonates such as sodium hydrogen
carbonate, and alkali metal carbonates such as sodium carbonate.
Suitable acids are, for example, mineral acids such as

30 hydrochloric acid, hydrobromic acid, phosphoric acid and sulfuric

acid, and preference is given to hydrochloric acid. The reaction
J is generally effected in such a way that the phosphoric monoester

dihalide is initially charged in a suitable solvent, admixed with

the water or the aqueous solution and, if appropriate, heated.

35 Suitable solvents are the aprotic solvents described for the
reaction in step a). On completion of the reaction, the product
is advantageously freed of excess water, hydrogen halide and
solvent, which is effected, for example, distillatively or, for
example when using a water-immiscible solvent, by removing the

40 aqueous phase in which the majority of the hydrogen halide formed
or the salts which are formed when basic solutions are used is
dissolved and removing the solvent distillatively.

The reaction of phosphoric diester halides with water generally
45 leads to phosphoric diesters and usually entails rather more

severe reaction conditions, for example higher reaction

temperatures and/or longer reaction times. The reaction is
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25
The reaction of polyphosphorylated di- and trihydroxyl compounds
with water usually proceeds up to the stage of phosphoric acid,
so that these are preferably not reacted with water.

30 The phosphoric monoester dihalides can also be reacted with one
or more alcohols. Depending on the molar ratio of the reactants,
the reaction leads to different products. For instance, the
reaction with an approximately equimolar amount of an alcohol
leads substantially to the mixed phosphoric diester halide. This

35 can subsequently be hydrolyzed as described above to give the
mixed phosphoric diester or reacted with a further alcochol to
give a mixed phosphoric triester having three different ester
groups. Also, the phosphoric diester halide can be reacted with
an amine to give a mixed phosphoric diester monoamide or with a

40 thiol to give a mixed phosphoric (0,0,8)-triester. The reaction
of the phosphoric monoester dihalide with at least two moles of
an alcohol generally leads directly to the mixed phosphoric
triester. Especially in the reaction to give the triester,
preference is given to working in the presence of tertiary

45 amines. Suitable tertiary amines are those mentioned above.
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be convert edrdidlect FHito Wa‘pmrﬂ%\t@@tby elygad (R, the alrcdhol s used

can be renowed ,agal o R4 and R = H) and also their monomethyl or
monoethyl ethers (R= methyl or ethyl). Preference is also given
25 to polyethylene glycols which have an M, of from 280 to 15 000,
for example of about 300, 400, 500, 700, 1000, 1500, 2000, 3000,
4000, 5000, 7000, 8000, 10 000 or 12 000.

Particularly preferred alcohols are those having only one
30 hydroxyl group, i.e. either monools or polyols, in which the
remaining hydroxyl functions are etherified.

Also suitable are aromatic hydroxyl compounds such as optionally
substituted phenols, naphthols or benzyl alcohols. Suitable

35 substituted aromatic alcohols are those which have from 1 to 3
substituents selected from halogen, C1-Cg-alkyl and C;-Cg-alkoxy.

Instead of the alcohols, it is also possible to use the
corresponding alkoxides in step b). These may be used as such or

40 generated in situ. Suitable alkoxides are the corresponding
alkali metal, alkaline earth metal, heavy metal and ammonium
alkoxides, and preference is given to the alkali metal alkoxides,
in particular the sodium or potassium alkoxides, and also to the
ammonium alkoxides.

45
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conditions apply here correspondingly.

25 Phosphoric triesters can be transesterified with one or two
different alcohols to give mixed phosphoric triesters under the
above-described reaction conditions.

bepending on the molar ratio of the reactants, phosphoric

30 monoester dihalides can be reacted with ammonia, primary or
secondary amines to give different products. For instance, the
reaction with two equivalents of an amine leads to phosphoric
monoester monoamide halides. These can subsequently either be
hydrolyzed as described above to give phosphoric monoester

35 monoamides, be reacted with an alcohol as described above to give
mixed phosphoric diester monoamides or be reacted with a further
amine to give a mixed phosphoric ester diamide. When at least
four equivalents of an amine are used, phosphoric monoester
diamides are obtained directly.

40
Suitable primary amines are both mono- and polyamines having from
1 to 20 carbon atoms. Primary amines are amines NR2RPRS, in which
two of the R2, RP or RC radicals are H.

45 Examples of suitable primary monoamines are methylamine,
ethylamine, propylamine, butylamine, pentylamine, hexylamine,
heptylamine, octylamine, 2-ethylhexylamine, nonylamine,
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secondary alOpRbELr MMN@S, kSod) ifSre preferably each a number from 1 to

25 3, in particular 1. 1 is preferably a number from 0 to 100, more
preferably from 0 to 40, in particular from 0 to 10 and
especially from 0 to 4. R!% and R!7 are preferably each H.
Particularly preferred primary polyamines are diethylenetriamine,
triethylenetetramine, tetraethylenepentamine,

30 pentaethylenehexamine, 3-N,N-dimethylaminopropylamine and
3-N,N-diethylaminopropylamine.

Suitable secondary amines are both mono- and polyamines having
from 1 to 20 carbon atoms. Secondary amines are amines NR3RPRS, in
35 which only one of the radicals R2, Rb or R¢ is H.

Suitable secondary monoamines are, for example, dimethylamine,'
diethylamine, dipropylamine, diisopropylamine, dibutylamine,
diisobutylamine, di~tert-butylamine, dipentylamine, dihexylamine,

40 diheptylamine, dioctylamine, di(2-ethylhexyl)amine, dinonylamine
and didecylamine, and also N-methylcyclohexylamine,
N-ethylcyclohexylamine and dicyclohexylamine. Preferred secondary
monoamines are dimethylamine, diethylamine, dipropylamine,
diisopropylamine, dibutylamine, diisobutylamine, di-tert- _

45 butylamine, dipentylamine, dihexylamine, di(2-ethylhexyl)amine
and dicyclohexylamine.
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.monoest er di hal FHE &5 k4FBURIE) wdBEHad (GRER hel CRIR'GD m ndiRECHYj o] 6VIT)
“Depending on the nolar ratio of the reactants, the reaction |eads to
di fferent prodwekse For instance, the reaction with an approxi mately
-equi nol ar armount of a thiol |eads

20 Rl to R15 and also k and m are as defined in formula IV,
Rl6 is Ci~Cg~alkyl,

R17 is H or C;-Cg-alkyl and
25
1 is a number from 0 to 1000 and

R1%® ig C;-C¢-alkyl or a radical of the formula VII.

30 In formula VII, R!! and R13 are preferably each H. Ri2 and R4 are
preferably each H or C;-C4-alkyl, in particular H or methyl and
especially H. R15 is preferably H. k and m are preferably each a
number from 1 to 3, in particular 1. 1 is preferably a number
from 0 to 100, more preferably from 0 to 40, in particular from 0

35 to 10 and especially from 0 to 4. R€é is preferably C1-Cg-alkyl.
R17 is preferably H or C;-Cs-alkyl. Particularly preferred
secondary polyamines are bis(3—N,N-dimethflaminopropyl)amine and
bis(3-N,N-diethylaminopropyl)amine.

40 Preference is given to using primary amines in the process
according to the invention, in particular primary polyamines.

The reaction is preferably carried out in a suitable solvent.
Suitable and preferred solvents are the solvents specified for

45 the reaction of phosphoric monoester dihalides with an alcohol,
apart from the alcchols.



to the phosphorl S) di ester halide. As described above, this can
subsequent | Iyzed to give the m xed phosphoric 15 (O S)-diester or
reacted with a further alcohol to give a m xed phosphoric (O QO S)-triester
or with a further thiol to give a mxed phosphoric (O S, S)-triester or else
with an amine to give a phosphoric (@4S)-diester am de. The reaction of the
phosphori ¢ rHE@Reest &6n dishakrbderawiyh etttk eastad WO tBRbESaOired othicpbm getREAl | Y

20 | eads difqpbyc! qd:ae pRBRSPRON Gxbfp S Lkl ggder. The reaction is

preferably effected I1n the presence of a tertiary amne. Suitable tertiary
am nes are those nentioned above. Suitable thiols are those having from1 to
20 carbon ttorfs S18HEH mPOngzr Rt R EhesPhokthIaREsEeT pi BiRAideFe| the

but yl t hi 0% ,phsesphpt ihidlesterenghelalgldeshepn ybe hiesictedcwyth litolleanbnya hi ol or
decyl t hi ol ,equardlahe® dhanhkghes dhorminegsa ansl (iee bhosphoriso@EESteAl SO

sui t abl e arg;pekyt hi oet her polythiols of the formula VIi.c 30

HSf (CR11R12) k( CR13R14) m S+1- (CR11R12) k( CR13R14) m - SR16 (VI.c) where Rll to
R16 and alsg k, 1 and mare each as defined in forpula IV. 35 Rl1 and R13
are preferablgy P@SEﬁhﬁlq?f‘?naﬁﬁt?aAfi%lB?%f%arrhtﬂlys OehEnreaftsd Bitlkgong ky| |
particul ¥ 43 eorgethidlmndepspetialdny the Rolaihdamiar ef prlef ereabkgntach a
nunber fromhe treadtiom Jemdsi €dl @ffflerent psofuefer @bkyimstuideer theom 1 to 10,

in particul @dadiiom it #h ap biﬁmt%lgole ﬁﬂh@f‘e{rh%ﬁoﬁﬁ{:%f“amt%l@ﬁ.el@ﬁsh
dithiols ( GtBeF%ho f%% ? rtJE%g£e¥0H91ﬂ+OetQﬁ gﬁé£§? d JB

Al so suitable ar €no

t hi ophenol s*&hi* sﬁ‘é‘é?ntflryoﬁe ¥%r%lyszﬁﬁlsf‘?t \i sthfef“ Eedph cfsrp ﬁ‘él ogen
Cl- C6- al k§| (i -diesrn| Roxpacasd oU0B0S4 00ty apcehet ek iive gi pe¥ed o
carrying oushdsipborgact?d.an S)rtaisstdmlorewisbl o efiirth8ui tlibdle tangipeederred
sol vents argiddie prospiric (9pecs fidestert be 418aCHIi0R & m@@piaarigﬁve a

monoest er %ﬂ&lpheglw {d] S)aalaéegp%l&pa&heffmt&%ﬁ akcat@ oséhaﬂfcreact' on
is preferablc}é,1

ect(? %a erature, of %! gl

pref er abl% rom 0 h&s phoriceoro" Yﬁr)’ i es(@ SJ -t e @F?eﬁ?\ Al so
phosphor £¢ IRAdSedtErCtin %ﬁBﬁnP%?%&cph%sztElﬁﬁ eestBies reartin t urn be
derivati zedis pEefesxbiipleffecheqd tmrtheepdesence iofed tortharyx@misspondi ng
salts by raactabes véttialykahineetale ahdsanmationedy dboxd des or

aI so

Suitable thiols are those having from 1 to 20 carbon atoms, such
25 as methylthiol, ethylthiol, propylthiol, butylthiol, pentylthiol,
hexylthicl, heptylthiol, octylthiol, nonylthiol or decylthiocl,
and also the higher homologs and positional isomers. Also
suitable are polythioether polythiols of the formula VI.c

30 HSE(CRIIR12) ) (CRI3R14) =S}~ (CRIIR12), (CRI3R14) -SR16 (VI.c)

where R!! to R!® and also k, 1 and m are each as defined in
formula IV.

35 R1! and R13 are preferably each H. R!? and R!% are preferably each
H or C;-Cs-alkyl, in particular H or methyl and especially H. k
and m are preferably each a number from 1 to 3, in particular 1.

1 is preferably a number from 1 to 10, in particular from 1 to 4.
Suitable polythiocether polythicls are both dithiols (R!® = H), and
40 also their monothioethers (R1® = C;-Cg-alkyl).

Also suitable are aromatic thiols, for example thiophenol itself
and also thiophenols which bear from 1 to 3 substituents selected
from halogen, C;-Cg-alkyl and C;-Cg-alkoxy.

45



carbonates &6@@ ?%5 I|ne earth netal carbonates and also with heavy netal
car bonat es % 2 The heavy netal salts, in 15 particular the |ead
and silver salts, can be converted to the correspondi ng esters by reaction
with an al kyl or aryl halide. They can also be reacted wi th di azoal kanes or
with dinethyl sulfoxide to give correédponding esters. 20 The phosphoric
ester nono-pedtdichaki d€SqBAM absSeabeyGRNVALt ele txeacllibar m@%ﬂmhmehal | des
by neans Ofsct@eﬂﬂ:enS@fgm%ndlzﬁf:ef%@ls%iv@n@@%%hgﬁbcsgﬁ%ﬁsrmno’

di chl ori de can e%og rie reragﬁa%r?%‘rgrhesg fLd q%d% os;ge allLéOl‘l dghby

reaction wth an

hexaf | uor os#t |§9§t°é‘°125a%‘?'ﬁ1% FERY( FP?)alchﬁ’&l?de or hydrogen fI uor| de. The
phosphori & esters of the fornula | according to the invention are also

obt ai nabl e Dlye afcrertipnoteggeserbbly exifivpled aben trempethturdydl dxpin epdREOUNS
of the fornyaddoeambe. ragkedh ¥ tiro30 1p6@shanke, acid, if appropriate in

t he presence of a carbodiimde or in the presence of trichloroacetonitrile,
to give the__ correspondi nhg phosph no- rlate di esters.
TheSe. can bEMGUIFELPoHOT S 1 hE_4Br Sbxbisttieng AHOSHHS: PEORBRGEET JPIORREN | des
or phospRBrrenaHimigies and riJIAPhEE4C RYrOoeSERKE| @an by C’rﬁfﬂeéétqi%%ttlﬁe@
phosphor us Bor dexamplledetlory wiamhba @dwisptdized teeritaltalrirdepombichd Isedeéscan in
turn be furphefedenbdahiziehixalidesedi bed ahaye: ud Mg dpbasaberd.c nonoesters

or the phosp dnCateg' ev?l Sa,l ;ﬁésé?alrl-ﬁl 'in%%&ieg'alddcfn% %Eya}{‘ﬁteﬁsﬂ Gqlgl s or

| k d h h
i5110 ?n)glnog:teﬁg%a Ir\ﬂ}% chnoarl 5’ 8fe%ct‘ ate@'an&‘%%]? aaé"t gagﬂn‘et% 1btfgep otsg glri/g
t he corréngﬁ’ﬂ"rJnglléél R o“%‘ferdlsé*éﬂ:ér sCRPe £88Vert®d Hoafhfes to

give the comzewmddmggmbycrm withnamoaliydeor frips pgladiiide .
monoest er drieey des alsphos plakciteddvidt eliazoabbamedes. wihk @hespiari ¢ nono-

or di est er sggpfb:alaeothegi RACHRFedpondidy Rikeks. t 0 gi ve phosphoric
(O S) esters, phosphorlc tri-(0 S, S)-esters or phosphoric

esters and am des c nin turn be converte b%

tr| est

par t | aI gd? ogppgrb%m@@?ngﬁ OJbH"dg‘ﬁI]lb £ FhGEEPePS, CYWSSHRBr

di esters, pﬁ@%%@hpéphﬁﬁﬁéﬁaéfldeﬁo%éﬂﬁad’és Oénﬁahﬂfﬁrb@ﬁ?éémdﬁﬁ@‘ t hi oesters,
and al so saézanpliehe nephosplive iar ertier ondnect oxytlicidnpadedsanfbd henfrerteda V
can al so bego caw ebledspendiiyy pabESERNONIIMAcPIAS MPHeachDHRESI@ af di hal i des
by reacti on, iy %eEQ?SPﬂ%lbi%epeEE a1l 10k, Wddhdh nR¥L ORISR ¥hebal i de,

and theSQSCQHtﬁ%QF?gyﬁyt fhorlde or §drogen fluoride.

The phosphoric esters of the formula I according to the invention
are also obtainable by other processes. For example, the aromatic
hydroxyl compounds of the formula V can be reacted with

30 phosphoric acid, if appropriate in the presence of a carbodiimide
or in the presence of trichloroaceteonitrile, to give the
corresponding phosphoric mono- and, if appropriate, diesters.
These can be converted to the corresponding phosphoric monoester
dihalides or phosphoric diester monohalides, for example, by

35 reaction with a phosphorus oxide halide or with a phosphorus
pentahalide, and these can in turn be further derivatized as
described above. The phosphoric monoesters or the phosphoric
diesters can also be reacted directly with alcohols or alkoxides
to give phosphoric di- or triesters. In addition, the phosphoric

40 monoesters or the phosphoric diesters can be reacted with bases
to give the corresponding salts. The mono- or diesters can react
with amines to give the corresponding phosphoric monoester
monoamides, phosphoric monoester diamides or phosphoric diester
monoamides. The phosphoric mono- or diesters can also be reacted

45 with thiols to give phosphoric di-(0,S)-esters, phosphoric
tri-(0,8,5)-esters or phosphoric tri-(0,0,8)-esters. All esters
and amides can in turn be converted by partial hydrolysis to



derivatized as already illustrated. Overall, the particular phosphoric acid
derivative308 Oggzayrther derivatized in a variety of ways. 10 The present
i nvention further provides a phosphoric ester- containing conposition
obt ai nabl e by a) reacting an aromati c hydroxyl conpound of the fornmula V 15
(ox)a (RZ)b (V) 20 (R3)c where R2 and R3 and also a, b and c are each as
defined 25 above with a phosphorus o0X&e halide and b) subsequently
reacti ng thghosaciionngnehic sf,r phosgpieria) diestappr ghospher v tnonwakeer at

| east one ahshidlidedt ah@agle coReespdilimNdhobedicdHashdonesadles 30 Wth
regard 1o spidabiee 3hOMBtdfa I odYExPOERANBARIY o RASPROLHD 2 GXlcdf_hal i des,
al cohol s, a nes, thh°'§%e |%°t§B ech%%Predgﬂrequ) r%%edurQ§ Hh% sane
applies as %u%ve. SERYR A pref ?e enbodrment , PH E?hléf ?%‘ﬁ?h in step b).
The phospRofikalddesr P¥ offafitiiong Wi B ANosBROBR R IRESDR LA8ARY JE8$h &t nost
1000 ppm npyzephosbapabl yhadtidgpsandOtinse aad swbsquuentdyl be firtmest 5 ppm
of phosphordér peitdarzedwhs cllreanpr i sEudtdteidoesteralgr,owps pareicdrand/ or RS =

SR6). In paptdsicrtic hbes RRASREGEVEs &Sire heC et ahdY R rGOAPOSLd i1QNa CONPri ses
a total of a.r{gﬁy:o Oﬁ%?%Qb nore preferably at nmost 10 nol % and in
nost

particul ar 4 Y of sul fur-containing 45 conpounds. 0000054207 27

In additt8n to the above-described phosphoric ester |, the phosphoric
est er - cont aTle MyeeenRposi¥erdrioac EvrEhery Hrevipes & rRhasphonici¢staipropri ate,
conpri ses feootteimingactmmosiprioduobsainglilehbyesult fromthe preparation
process. These include, for 5 exanple, phosphoric ester imdes, esters of

pol yesterified ol AnGYGLI r.S I - i nds
are usegaas th%préé%%%ﬁ?%oghtﬁ%ﬁ%%ﬁﬁnggéﬁgﬁdCﬁaﬁguﬁéﬁg?gﬁgﬁﬁbgﬁgﬂyqp

conposi tion which may consi st of several conponents is suitable for
-nunerous applications and does not ngeg)t o be converted to

(R3)y (V)

20
().

where R2 and R? and also a, b and ¢ are each as defined
25 ) above with a phosphorus oxide halide and

b} subsedquently reacting the reaction product from step a)
if appropriate with water, at least one alcchol, at least
one thiol and/or at least one amine. '

30
With regard to suitable aromatic hydroxyl compounds V, phosphorus
oxide halides, alcohols, amines, thiols, suitable and preferred
procedures, the same applies as above.

35 In a preferred embodiment, no thiocl is used in step b).

The phosphoric ester-containing composition preferably comprises
at most 1000 ppm, more preferably at most 50 ppm and in
particular at most 5 ppm, of phosphoric esters which comprise

40 thioester groups (i.e. R%Y and/or R3 = SR%).

In particular, the phosphoric ester-containing composition-
comprises a total of at most 20 mol%, more preferably at most 10
mol% and in particular at most 5 mol%, of sulfur-containing

45 compounds.



10 the pure ﬁhg@ghorlc ester I by costly and i nconvenient isolation. The

present in 4297 t ner provi des the use of at |east one phosphoric ester
| according to the invention or of a phosphoric ester-containing
conposition according to the invention for 15 surface nodification of

organic or inorganic material, as a Igudrophilicizing agent, |ipophilicizing

agent, corrmlmltheﬂlmt&fe abbi6Laan edif bRésprIMlcskELeF 1 diggrer sant,

adhesion PO VELLdNG B080h1 08 cﬁkspgﬁﬁa@o&a& The fgmarks made
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above on t ‘$ osp Orlf ester
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det er m nel symuwlkel, crhbgphnrichesper tinidesr, eappls cdt polyasice@pledcat i on

medi um and gaavdae,deyeria redeby Lhosaii-skhll edinyy 13&bmpdurRRCBrendi vi dual
case. 25 Organ %s”%h@rf@alcﬁ:a%l&' B@b t?efﬂfrm%%f@%n&%' 'SE‘ﬁéP& Wil the

phosphoric ester

acc stics,
P oart1 cul STEEATSP T TN B¢ CBRE s P ROPERL €9 Epﬁﬁ g eBbES
pon|sobute¥R¥eﬂ“@e§BP§|%Rﬂi%gﬁéloaﬂdﬁﬁﬂ) degf ohet i RaedB (o5 Be eV aFsRstYr ene,
and al sol@opwd ywresphosbhmnitcureser hertepicostindandhdngbasententarisopreien abl y
in the formof filns or shaped bodies, cellulose, for exanple in the form
of paper orTﬁ@r&lé%ﬁé,lnae%tlbhe&péhaatg%%d@é @wmgt bg dd Q%ra%fc bgat her,
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‘of: the pr esgmlﬂlmsent Eplbtivs haaer 1@ fdnaaki ofer | Wikbershangidateaiok he
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conposi t Lor occﬁPh.” £ ptgonth Repcs QESBRRHL ST SO M
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Organic materials suitable for surface modification with the
phosphoric ester I according to the invention are, for example,
plastics, in particular polyolefins, such as polyethylene,
polypropylene, polyisobutene and polyisoprene, and polyaromatics
30 such as polystyrene, and also copolymers and mixtures thereof,
and the plastics are preferably in the form of films or shaped
bodies, cellulose, for example in the form of paper or cardboard,
textiles of natural or synthetic fibers, leather, wood, mineral
0il products such as combustion fuels, motor fuels or lubricants,
35 and additives for such mineral o0il products, such as lubricity
improvers and cold flow improvers. Suitable inorganic materials
are, for example, inorganic pigments, metal, glass and basic
inorganic materials, such as cement, gypsum or calcium carbonate.

40 For the purposes of the present invention, surface modification
is the changing of the interface properties of the media admixed
with the phosphoric esters I according to the invention or with
the phosphoric ester-containing composition according to the
invention. Phase interfaces are surfaces which sgeparate two

45 nonmiscible phases from each other (gas-liquid, gas-solid,
liquid-solid, liguid-liguid, solid-solid). The interface
properties include the sticking, adhesive or sealing action, the



perneablllt of the appllcatlon medi a. Accordingly, the 5 phosphoric ester
accordi ng t%09%%54%95nt|0n or the phosphoric ester-containing conposition
according to the invention are preferably used as hydrophilizing agents,

| i pophilizing agents (hydrophobizing agents), corrosion inhibitors,
friction nodifiers, emulsifiers, dis@&sants, adhesion pronoters, wetting
10 agents, m}tﬂb&glwhllktéstlcgrtancgot@tsdﬁaz:t:ﬁgn@g@ﬁtbs_-e%tuﬁ | ngheng i nk

addi tives. baegegat EMRAILEER g LBabRY Y] VEIRSR aﬁ;tg ST %ES are
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"hydr ophobi edaitrifr@aee” refers to a surface whose contact angle of water is >
900. A" hydrophi lic surface" refers to a surface whose contact angl e of
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conposi ti on%sﬁséltnﬁoéée M@I?P@éﬂttmwffmdrﬁﬁb?baw @ankheoser fmcef efadl y at
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conposi t n. acc ntio correspo
A 59 According go éhe 1nvengvon, a U Ic surfacep

surface whose contact angle of water is > 90°. A “hydrophilic
surface” refers to a surface whose contact angle of water is <
90°. Hydrophilizing phosphoric esters bring about a reduction in
the contact angle on surfaces treated with them compared to the

30 unmodified surface. Phosphoric esters having a hydrophobizing
action bring about an increase in the contact angle on surfaces
treated with them compared to the unmodified surface.

The present invention also provides a fuel and lubricant additive

35 comprising at least one phosphoric ester of the formula I
according to the invention or one phosphoric ester-containing
composition according to the invention. Preferred phosphoric
esters are those in which the R? and R® radicals in the phosphoric
acid radical R! are each independently OR® or NR6R7. Preferred

40 phosphoric ester-containing compositions are those which contain
at most 1000 ppm, more preferably at most 500 ppm, in particular
at most 100 ppm and especially at most 50 ppm, of
sulfur-containing compounds. The remarks made above on the
phosphoric ester I according to the invention and on the

45 phosphoric ester-containing composition according to the
invention apply here correspondingly.
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further addpilwe. In this case also, preferred phosphoric 35 esters are
‘those in which the R4 and R5 radicals in the phosphoric acid radical Rl are
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sulfur-containing compounds.

25 The fuel and lubricant compositions according to the invention
preferably comprise the phosphoric esters according to the
invention in an amount of from 5 to 5000 ppm, more preferably
from 10 to 1000 ppm and in particular from 20 to 500 ppm.

30 Finally, the present invention provides an additive concentrate
comprising a phosphoric ester I according to the invention or a
phosphoric ester-containing composition according to the
invention and at least one diluent and, if appropriate, at least
cne further additive. In this case also, preferred phosphoric

35 esters are those in which the R%Y and R5 radicals in the phosphoric
acid radical R! are each independently ORS or NRO6R7. Preferred
phosphoric ester-containing compositions are those which comprise
at most 1000 ppm, more preferably at most 500 ppm, in particular
at most 100 ppm and especially at most 50 ppm, of

40 sulfur-containing compounds. The remarks made above on the
phosphoric ester according to the invention and on the phosphoric
ester-containing composition according to the invention apply
here correspondingly. The phosphoric ester I is present in the
additive concentrate according to the invention preferably in an

45 amount of from 0.1 to 80% by weight, more preferably from 10 to
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wei ght and in particular from30 to 60% by wei ght, based on the weight of
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hy rophobic h ocarbon radical having a number-average molecular
weight (Mp) of from 85 to 20 000 and at least one polar moiety,
selected from

25 (a) mono- or polyamino groups having up to 6 nitrogen atoms in
which at least one nitrogen atom has basic properties,

(b} hydroxyl groups in combination with mono- or polyamino groups
in which at least one nitrogen atom has basic properties,
30
{(c) carboxyl groups or their alkali metal or alkaline earth metal
salts,

(d) polyoxy-Cy;-Csi~alkylene moieties which are terminated by
35 hydroxyl groups, mono- or polyamino groups, in which at least
one nitrogen atom has basic properties, or are terminated by
carbamate groups,

{(e) carboxylic ester groups,
40
(f) moieties which are derived from succinic anhydride and have
hydroxyl and/or amino and/or amido and/or imido groups and

{(g) groups formed by conventional Mannich reaction of phenolic
45 hydroxyl groups with aldehydes and mono- or polyamines.



45 hydr oxyloﬁhgﬂgg %th al dehydes and nono- or pol yam nes. 0000054207 31
Exanpl es of %v addi ti ve conponents having detergent action include
the followi ng: Additives containing nono- or polyam no groups (a) are
preferably 5 polyal kenenono- or pol yal kenepol yam nes based on pol ypropene
or on highly reactive (i.e. having prdHoninantly terminal double bonds,
usual |y in Ehemptesand yheosiidvecoas)iiolve avmohentdl hfving. debavdert action
predom nant kycigdeEnnal sdoubbdmdaonds) pol ybutene or pol yi sobutene having an
MN of from 600 to 5000. Such additives 10 based on reactive polyi sobutene,

whi ch can bedﬁie.pared fromthe | yi sobut ene év\,hi ch may conprise up ﬁo 20%

0

by wei ght of9AtbuieEnEC bRt W%ﬁ‘d?lbfl%ﬁ AP ofF AP r(éduﬁggv%re@frﬁrﬁﬁ Yon
wi t h ammo#fi BOlY3BFE&RPARS OF Hﬂ%ﬁ?&%ﬁml@ﬂ@ﬁeasb%ﬁ%myPawmmpam ne,
et hyl enedi aoh nejghdivetrbgteinet riiami. nbaving etredbrnedst variemainal dduble
tetraet hyl epep@d} aisuaelyai® hesgloand y-popatidmdll @k tbnkEh#ion2d4 (816, Wen
Cusual 1y 1 e e e R e | e S o i t he
pr epar a%/i onP3 th%oém%&af‘%/lﬂ%velsrfg " gés%lr %rémpr Og?%ﬁo\elbg'r g%‘f% ?cgc{lﬁzﬁves

chl ori nattPohaefl WupseghiYR BRI YARPRAEERAY SP16) B%%F Rt iFERPEFet Her WbdbPe bond
with air orpokypisohugengi (ehidie maar bongtisser upakbox§? yomesaht ehdi-dbulbbsvguent
am nation unges) ngdugtityEofnydrdgenatd ngducandé t amitst ibhewath nasionsaqd here
for the am pahdahi dBRY oPepd NarSiaE. , asudh ASe J4H8 L APANS Ip2bpl Nenideduct i ve

ami nati on oL e fednal ot M alg chacli e 25 Bot HspRLene, ofBId gapondi ng
addi ti ves bas 0 0 égrogfne re  descrl edin rracyltar 1m A

041 24231 1ORRPEFRSEIEPEPPRIPIRG t PEBSTLUTSRES ) MOMOHRIAS 4P JETS (a) are

t he hydr ogeRét i &t pMEa0CPRLBTUERE PEARIIWIFOPREADR t RAGMI30T pEPTH enes
havi ng an airtenyelddgnbie dhorpls (menakdy iion tReof~ dndbm-pos kGG )wath wégd ogen
oxides or nhxtsfLxiok MateODaEs dxi €R6 prdphraxygRNof ashedegaitbesk | m

particul ar sV A PEeBIP46: v ULLRET i PIRf @8RG dd W SAAPELRINAY

monoam ng gL QUDS. () 31 &, 3 4§ GONPOUNdS oRY Al ngc}]%-ftﬁl%“iPoéy' onut epe
epoxi des "Dy r,eactil on o w't hEm nes. and. subsequent drélﬁj&r at fon gnd ré’&uc?l on
of the am n8iVal'ldthGrEboREL ¥ GATRREYT (F nEupad $UPSSEVANY B REI62
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ter”'nal2@058ifaégﬂﬁ¥§n§?dcégkégﬂoﬁﬁiﬂgOgﬁditives based on polypropene are

described in particular in WO-A 94/24231.

Further preferred additives comprising moncamino groups (a) are
the hydrogenation products of the reaction products of

30 polyiscbutenes having an average degree of polymerization P of
from 5 to 100 with nitrogen oxides or mixtures of nitrogen oxides
and oxygen, as described in particular in WO-A 97/03946.

Further preferred additives comprising monoamino groups (a) are
35 the compounds obtainable from polyisocbutene epoxides by reaction

with amines and subsequent dehydration and reduction of the amino

alcohols, as described in particular in DE-A 196 20 262.

Additives comprising hydroxyl groups in combination with mono- or
40 polyamino groups (b) are in particular reaction products of
polyisobutene epoxides, obtainable from polyisobutene having
preferably predominantly terminal double bonds and an My of from
600 to 5000, with ammonia or mono- or polyamines, as described in
particular in EP-A 476 485,
45



600 to 5000, with amoni a or nono- or pol yam nes, as described in
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t
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polyethers, such products also have carrier oil properties.
Typical examples of these are tridecanol butoxylates,

25 isotridecanol butoxylates, isononylphenol butoxylates and
polyiscbutenol butoxylates and propoxylates and the corresponding
reaction products with ammonia.

Additives comprising carboxylic ester groups (e) are preferably
30 esters of mono-, di- or tricarboxylic acids with long-chain
alkanols or polyols, in particular those having a minimum
viscosity of 2 mmZ at 100°C, as described in particular in DE-A
38 38 918. The mono-, di- or tricarboxylic acids used may be
aliphatic or aromatic acids, and particularly suitable ester
35 alcohols or ester polyecls are long-chain representatives having,
for example, 6 to 24 carbon atoms. Typical representatives of the
esters are adipates, phthalates, isophthalates, terephthalates
and trimellitates of isococtanol, of isononanol, of isodecanol and
of isotridecanol. Such products also have carrier oil properties.
40
Additives comprising groups which are derived from succinic
anhydride and have hydroxyl and/or amino and/or amido and/or
imido groups (f) are preferably corresponding derivatives of
polyisobutenylsuccinic anhydride which are obtainable by reacting
45 conventional or reactive polyisobutene having an My of from 300 to
5000 with maleic anhydride by a thermal route or wvia the
chlorinated polyisobutene. Of particular interest in this




of isotridecanal ﬁ %h products al so have carrier oil properties. 40
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carboxylic acids (sald salts tending to m filnms) or on heterocyclic
aromatics, antioxidants or stabilizers, 30 for exanple based on am nes such
as p- pherdP UABERRAHFENta| o FIINERFFafVIRD BreRaFivatddfid ivRePatiades aBf
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3,5-di -tert chbutyhtretepdeoxypdiaitylto the invention, for example aliphatic

and aromatic hydrocarbons, such as Solvent Naphtha.

25 Further customary additive components which can be combined with
the phosphoric ester according to the invention are, for example,
customary corrosion inhibitors, for example based on ammonium
salts of organic carboxylic acids (said salts tending to form
films) or on heterocyclic aromatics, antioxidants or stabilizers,

30 for example based on amines such as p-phenylenediamine,
dicyclohexylamine or derivatives thereof, or on phenols such as
2,4-di-tert-butylphenol or 3,5-di-tert-butyl-4-hydroxyphenyl-
propicnic acid, demulsifiers, antistats, metallocenes such as
ferrocene or methylcyclopentadienylmanganese tricarbonyl,

35 lubricity additives such as certain fatty acids, alkenylsuccinic
esters, bis(hydroxyalkyl)fatty amines, hydroxyacetamides or
castor oil and colorants {markers). If appropriate, amines are
also added to reduce the pH of the fuel.

40 Further customary components include carrier oils. These include,
for example, mineral carrier oils (base o0ils), in particular
those of the “solvent neutral (SN) 500 to 20007 viscosity class,
synthetic carrier oils based on olefin polymers having an My of
from 400 to 1800, in particular based on polybutene or

45 polyisobutene (hydrogenated or nonhydrogenated), on
poly-alpha-olefins or polyinternal olefins and also synthetic

-carrier oils based on alkoxylated long-chain alcohols or phenols.
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25 polystyrene, and also copolymers and mixtures thereof.

The inventive printing ink composition may be used in all common
printing processes, for example relief printing such as
letterpress printing and flexographic printing, planographic

30 printing such as coffset printing, lithographic printing and
collotype printing, gravure printing such as rotogravure printing
and steel plate printing, and also porous printing such as
screenprinting, frame, film and stencil printing.

35 Suitable colorants are both pigments and dyes. Suitable pigments
and dyes are all colorants which are customary in the particular
printing process.

The inventive printing ink composition generally comprises a
40 colorant composition customary for the particular printing
process and an inventive phosphoric ester.

In addition to the colorant, customary colorant compositions
generally comprise binders which are usually referred to as

45 printing varnishes, and additives such as dessicants, diluents,
wax dispersions and, if appropriate, catalysts or initiators for
the radiative drying. The composition is selected specifically by
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transparen%;e aEd ySi ca grogert.l es zbc as _.watef, fat n%gd SO K/}gﬂt

resi st ance PRPOBBT A TS F ARt adi " RanP Hkt i drtPE8RAc Y 24P i Ast¥hce,

sui t abl el& #oFi8Re CTHIINGAIPY WEKiEhes) ep¥ phhwsiyocanbor drasdasr ARdi ng i nks
consi st, fomoséranphsphadft shdnadyaid subbphetmineradi bibdvamsishes)m neral oil s,
linseed oi Isuardb0s wddeidhdl E6SifiexogaPhI@! igavviaenhsdasireehpsintidy ocar bon
resins and ;i@shis, A5PRAkhy AT LKHOBUPDAT dyEBRL Aborild 1 HRLNESNES) run

Sui tabl e varnishes, for. flexographi ¢, aravure and_scre rintirn I nks are,
for exanpl é’fooﬂ‘éspﬂ%%%“fl\?éanfegg%? ’eﬁ‘segcc?grrp??séjrrhsg é’é‘fl?’gd?ﬁfnﬁ"evﬁdl ?g%ol yam de
resins, Ket¥lE&atesiPRENAL nBPIRRA VAFEYL1C anktP iR STEF e 9F PO LRERSRADG N G- RS
.acrylic, pdsy&indersr angl puselvrite suebi g etdmngilndethyl @angtatsobvent such as
et hanol , ethhiyheacktiltingorlchhgher dstelkkngndldgeolisetestser s and gl ycol

ethers. The colorant conposition is nodified with the phosphoric ester, 20

f | by, .k QL b X] t.h . t Al |1

| ndi vi dup| e XS%@%‘?%?‘“?RQ%%@rltasnﬁ‘gsé%%%?f%@‘oﬁhﬁag%S?H%@éég%%%re'? her

w th t heRbHEEO REPFRL S, i 1PbINERaLy ML iR VIRaS, SOBPER 5% i nk_conposi L on
However, i t2literaptivelyos&ilpl endbvidiati SPIRORADES Rdi YRR EéRPonent s of the

col orant 253coprpdbicen grywbehmited plegepheriwidsttée phdsphirsieqaehet yta@onbi ne
this m xturg@vel thet hevar@imenpAgnCIPAARNESIPosition. However, it is also

possible to initially mix individual components of the colorant
25 composition with the phosphoric ester and subsequently combine
this mixture with the remaining components.

The phosphoric esters according to the invention have outstanding
long-term storage stabilities and effectiveness in surface

30 modification, for example for hydrophobicizing organic materials
such as textiles, or inorganic materials such as gypsum, cement
or metals, as corrosion inhibitors, friction modifiers,
emulsifiers or dispersants, adhesion promoters or printing ink
additives.

35
The invention is illustrated by the nonlimiting examples which
follow.

Examples:
40
1. Preparation of phosphoric mono(4-polyiscbutylphenyl)ester
dichlorides

1.1 A 1 1 four-neck flask eguipped with a dropping funnel, reflux
45 condenser, bubble counter and scrubbing vessel was initially
charged with 42 g of phosphorus oxide chloride and 0.25 g of
aluminum chloride at rcom temperature, heated to 90°C and a



The phosph&@<&q§%égs according to the invention have outstanding |ong-term
st orage st 0 and effectiveness in surface 30 nodification, for
exanpl e for hydrophobicizing organic materials such as textiles, or
inorganic materials such as gypsum cenent or netals, as corrosion
inhibitors, friction nodifiers, enul8ffiers or dispersants, adhesion
promoters or pebhithen igk 22addi 6 e st-pddy ThebutpehehoDd (1, idfl usérated by the
nonlimting exwwﬁomthma@&épw 1E%dNPEeE = 1405, iKY epRmat 'o@nh tane
phosphori ¢ monobd- pebad g&xgghﬂwq %Sft%p A6l Or&@@ ard RafiefibOUT ook
fl ask equi pped dr.o TUX 45 con $ bu count er
and scr ubbi ng §£%§%f ﬁ&ﬁfq ﬁF?l%Y? t%ﬂﬁa?ﬁ&dl%mﬁq+c 2°g- ﬁb EEQ%X|de

chl ori de Band 0t25the cformatippnfn Qﬁfﬁr@tgleﬂec%&mﬂ&ﬂnwpéﬁbe‘ﬁ%ﬁ lﬁbéorhéfét‘@d:hc o 90C
and a 00000542@Z188e swliwm bpdodxRRD sgplotian 4impa pcsobbing preesell. (Mitef t he
pol yi sobutyl radieaing ak1Q00°PRior 3b. ﬁ5hutébﬂ@@<c@bsoﬁh$@1io&ﬂ@ o¥Bge added

dropwi se at thic, belge!Hd et Ahd Sord LROYEL | AL 18RS Eye AR 1685 Q4R Ut on
set in which Cﬁ@g € aghrlﬁute tlon ogen chl ori de

whi ch was abso fe %dﬂl ﬁPﬁ ﬁ?% 958P8?P%§%ﬁn a_scr ubbi ng
vessel . HWter m@PPf?TP&}%%?O?EbiiﬁQﬁnYide ﬁﬁt@%ﬁh¥9%é€§sw%ﬁ%§§ﬁéﬁ8§ 3§ de
chlori de and hépghhecilere renoved distillatively at 100C and 100 nbar.
242.4 g of the correspondi ng phosphoric 10 nono(4-pol yi sobutyl phenyl)ester
gi cgl a;i dg \A)er eH%@@cﬁ, &0l Mﬁbstﬁ; lag 1H, NM% (G132, 1 007 th g-44 (d,
= coupli
(P—coupligﬁg) f 1 Sg f[o%—rbd 3 4% I&gé‘}’ E@“gﬁlﬁ 115 5, 0. 99
(s, 9 , %) I afglnﬂlé? hHéP H) hel r%%dtan?s bisted in
.Tabl e 1 were @e étéﬂr f@lve t he correspondi ng phosphoric nono(4- pol yi so-
~20 butyl phenyl )ester dichlorides. The aromatic hydroxyl conpounds used were
4- pol yi sobut.pl pheaos smi¥erPuBnpéenoine rébetamd aGhkat YWeigH1dM Qbré he
particul ar pol yiegebsl Yo 'AYCEhS cdrc8HBhESRE bidphBe i Mndo (BLBo1yiso-
20 butylphenyl)ester dichlorides. The aromatic hydroxyl

compounds used were 4-polyisobutylphenols (4-PIB-phencl). The

molecular weight M, of the particular polyisobutyl radicals

is expressed as the M, of PIB.

25 Table 1
Experi- |Mp of Amount- Amount |Amount Volume Yield
ment PIB of of of AlCl; |of hep- [g9]
No. 4-PIB- POC1; [g] tane
30 phenol [g] [ml]
[g]
1 200 590 460 2 500 835
2 550 650 234 1 250 775
3 2300 670 77 0.6 300 706
4 14000 100 1.6 0.05 100** 92
35 |5 2200%* 230 156 0.3 100 239

* polyiscbutyl-a,w-bisphenol; prepared according to Kennedy,
Polymer Bulletin 8, 563-570 (1982)
** jnstead of heptane, toluene was used as the solvent.
40
2. Preparation of phosphoric mono(4-polyisobutylphenyl)esters

2.1 100 g of the product from Example 1.1, 100 ml of heptane and
10 ml of water were stirred at 50°C for two hours.
45 Subsequently, excess water and hydrogen chloride formed were
removed on a rotary evaporator at 50°C and a final pressure
of 5 mbar. 95 g of the corresponding phosphoric



25 Table 1 Eﬁ@ bis' 2%{9 of Amount Anmount Amount Vol une Yield nment PIB of of
of Al C13 of S’ ﬁ No. 4-PIB- POC13 [g] tane 30 phenol [g] [mM] [g] 1
200 590 460 2 500 835 2 550 650 234 1 250 775 3 2300 670 77 0.6 300 706 4
14000 100 1.6 0.05 100** 92 35 5 2200* 230 156 0.3 100 239 *

pol yi sobut yl - a, w- bi sphenol ; prepared a®tording to Kennedy, Polymer Bulletin
8, 563-570 (198ﬂ)>n6(*44mz§1yeiadboty1mmmleest®ium whsaisadl &S at hegiso) vent .

40 2. Preparati ¢ns@bugphasphori ¢ nono(4- pol yi sobutyl phenyl )esters 2.1 100 g
of the product from Exarrple 1.1, 100 mM of heptane and 10 mM of water were

stirred at 500C11II°15MR1 %Dﬁ(g%z 50@%{%&5@;}«323%0{ exe Fzsog ndl t(‘%dr(ggen

chl ori de forned Wer e

pressure Sof 5 HbAr?- 9517y (BFthPer AR iagpondli iy &hééph%rﬂc *UOOé@%iZtFVf 3P
mono( 4- pol yi sob8d yl phenyisyedt &rinerde 99bt ai ntdilas 0a8Ri ¢t ,6H)vwi scous oil. 1H
NMR (CD2C12, 500 MHz): 7.34 (d, J = 7.7 Hz, 2 H), 7.08 (d, 5 J = 7.7 He

(ortho-couphiBghi32g s theBBrbductl fdom Exdmpls,1.36 Thbie L 1%x§§r1ﬁéﬁ%*ﬂ

0.99 (s, 9 H, 82, ( 1 0
Tabl e 1, experi %%ntl @3‘ @lf)g 2200% % 950{) edl% QH %? Eﬁ?mdeel n hept ane
r S0 GOt enpBP BRI ot - OREr AT g&r‘?{flkaﬁf‘r?x% §Feeise n a

m xture of 36 gvéthyitExtasg 2503619 ¢f TRrERRtand 0201 @ TFCahi £FeTh 290

m nutes. The temped@tumdthnor 2aseichutgsadiied | hempSubsergieintdrgasetie reacti on

m xture was heageddd£11206uBBEgh&it1yat thhi &é@m@r ﬁwf@ré Qfasahfablféch'leio 30
mnutes, 151n \éfﬁb(fim&d Téfgaétftﬂ%?ttbﬂﬂe e E%Evg N{\h{%}} §guh

ttribut to th t |
Soai n il 1y A e 188n‘§?‘ besr?trgeae‘?’%lre Vggc meacrg?;ry

again. Finally, ol ven tlm8 vor

evaporator, i ni BFaFiiRtesd tS0EhenPAAHSR %ﬁ&%@&u‘é}h}t?@ldﬁ Thecratfd 5 nbar
f.or 20 30 mi nut bscamdlgast aghen ¢ dtinad ppnds iyqatosphovekatile
constituents were removed on a rotary evaporator, initially

at 50°C and 4 mbar and subsequently at 100°C and 5 mbar for
20 30 minutes. 400 g of the corresponding phosphoric
moneo(4-polyisobutylphenyl)ester were obtained as a light oil.

2.3 In a similar manner, 1026 g of the phosphoric
mono (4-polyisobutylphenyljester dichloride from Example 1.2,
25 Table 1, experiment No. 2 (M, of PIB 550) were initially
: charged in 750 ml of heptane and reacted with a mixture of 48
g of water and 200 ml of THF to give the corresponding
phosphoric monoester in a yield of 570 g.

30 3. Reaction of the product from Example 1.1 with triethylene
glycol moncomethyl ether

100 g of the product from Example 1.1 were initially charged
in 100 ml of dichloromethane at room temperature and admixed

35 dropwise at from 20 to 30°C with a solution of 16.4 g of
triethylene glycecl monomethyl ether in 50 ml of
dichloromethane. The reaction mixture was left at 30°C for 16
hours while passing a gentle nitrogen stream through the
solution. The initially cloudy solution became clear.

40 Subsequently, the solvent was distilled off at 50°C and 5
mbar on a rotary evaporator. 131.1 g of the phosphoric
diester chloride of 4-polyisobutylphenol and triethylene
glycol monomethyl ether were obtained as a light viscous oil.
A by-product obtained was the phosphoric triester of

45 4-polyisobutylphenol and triethylene glycol monomethyl ether.



nmono( 4- p0|yh§§BU§éé genyl)ester were obtained as a light oil. 2.3 1n a
simlar g of the phosphoric nono(4-polyisobutyl phenyl)ester
dichloride fromExanple 1.2, 25 Table 1, experinment No. 2 (M1 of PIB 550)
were initially charged in 750 mM of heptane and reacted with a m xture of
48 g of water and 200 ml of THE to gi t he correspondi ng phosphoric
nonoester in a Vi eiMR qHiéF0exy;. CBQCB2, RéaAcMHon: of. Ishqdpr odecd. & mam Exanpl e
1.1 with triethylened,glyeol. mma,trhnb (%Ml Oagaaf £ hegprgduct from
Example 1.1 werepi C e in hl prignethang, at, rgom
tenperature and?gﬁﬁﬁgﬂf?ng§ %?%%mﬁgé ét fron120 tokgbcgdﬁth%ags utléﬂ ‘of
16.4 g of trlet% end I nononet hyl ether in 50 m of dichloronethane.
The reaction nixture was Ieft at 30C for 16 hours while passing a gentle

ni trogen streansthryughdethe solution. The initially cloudy solution becanme
cl ear. 40 Subsequeniduyhlethe sol vent was distilled off at 50C and 5 nbar on
a rotary evaporggos.gokdlet 8f Modi@rghosphoric diester chloride of

4-pol yi sobutyl phenol and triethylene glycol nononethyl ether were obtained
as a |light viscous oil A by-product obtained was the phosphoric triester
of 45 4- g8 dr sobBE yiTATBIGE and triethylene glycol mononethyl ether.
0000054207 38 1H NWVR (di ester; CD2Cl2, 500 MHz): 7.39 (d, J 8.8 Hz, 2 H,
7.16 (d, J = 8. 8)FtHfdm¢ﬂhmbdeapi©mg&Eamdwﬂar s alde : (P—coupling) 2 FD 4.4
(m 2 H, 3. 6 (m 6 , 3.5 (m 2 H, 3.3(s, 3H. 5s = S|nglet

doubl et " dd dogbbeéa% o1deubl ess mném% é%pnlcgf% i ]%7 e hegiw% @.ta on of

a netal rface sol ution Q osphat e
was 15 p epare a?ﬁd(b méﬁﬁn éﬁ?sp 8¥% 100

parts of Emul anéoﬁ’-IEP%"Gs( ﬁ’gnF’B‘h]r%n(%n%ﬁ quof |(§Pn’r?%¥ﬁ SENEsAGeT | {ToR §ARERIAT) and
2.parts of pol yludwigsiaighenany phesptsr £ erivdsbbohybxanpl e 2.3. 20 An
al um num sheet phen¢xyphusgﬂortntdux§ fobmt éxamfler 217.h and rinsed wwth a | ot
of “wat er. For conparison, an al um num sheet
20 An aluminum sheet was immersed in this solution for 17 h and

rinsed with a lot of water. For comparison, an aluminum sheet

was immersed in a solution of 100 parts of Emulan® HE 50 in

900 parts by weight of distilled water for 17 h.

25 Water drops on the sheet surface exhibited the following
contact angle:

inventive: 102°

comparative: 65°
30

B) Corrosion protection:

For the sheets obtained in example 2), the electrochemical
key parameters determined were the breakdown potential (in

35 0.6 mol/)l NaCl and sat. Ca(QH);), the corrosion current and
the polarization resistance.

Comparative Inventive
40 Breakdown potential =550 mv ~400 mv
- Corrosion current 2700 pA/cm? 1100 pa/cm?
Polarization resistance 50 k€2 140 kQ

The values demonstrate a significant reduction in the
45 corrosion in the case of the sheet treated in accordance with
the invention.



was i mers i | ution of 100 parts of EnulanO HE 50 in 900 parts by
wei ght of gﬁﬁﬁﬁﬁiﬁ?%@ler for 17 h. 25 Water drops on the sheet surface
exhibited the following contact angle: inventive: 102 conparative: 65 30
B) Corrosion protection: For the sheets obtained in exanple A), the

el ectrochemi cal key paraneters deter@Pned were the breakdown potential (in
35 0.6 nol /1 Na§¢l amdlsbfyidga@cHiad), the corrosion current and the

pol ari zati on resi stance. Conparative Inventive 40 Breakdown potential -550
mv -400 nvV Cornr osi 0 reng 2 ng 110 ri ' resi stance
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nono( 4- pol yi sobdtighpbemf thphosghationwasd prapartddnbyf nilatiaty 20 pardrs by

wei ght of kerogengaatsl pk0weipattsn Ofs pakys Sebulatlrenax yphiaseaotieh atded from
example 2.3.  Bob8uflSohal Bbs Soh Wdidy aNfapi £ AtEoR o NaHERut, vat ef

(2 parts by wel g t 1h 98 partg of wate % was stirred with i. goohlng at 24
000 rpm using & FaBPEPEISPPer TPOrs* Ry S ROE £22° qsﬁrlsgﬁagiwg§ﬁ9u he"e

experi meft was PEAYEFRIMOUPRGRORBRRCKHROT10 dids SHBuEyRPREHIX PEh&8Phori ¢

acid; the stabiemuiyigis ae aesessdns was assessed. |Inventive: after 14 days
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pol yi sobut yl phengx osphor | i d-caont ai ni n r.inting ink system on
polyprogylene ?F%ﬁ¥§%%leﬁoa5g E?ﬁinéh Pﬁpé%ﬁ%gkﬁggﬁn?o a standard system
(wi t hout onisopbutzlphenoxyphosphoric acid) using the "Tesa strength”

‘test nethod. PPdpaldbeeichfPrometsri it ifigmpasteting:

The adhesion promotion cof a polyiscbutylphenoxyphosphoric
acid-containing printing ink system on polypropylene film was

20 determined in comparison to a standard system (without
polyisopbutylphenoxyphosphoric acid) using the “Tesa
strength” test method.

" Preparation of the printing paste

25
The following standard formulation was used (parts by
weight):
70.0 pigment preparation (from BASF Drucksysteme)
30 8.0 nitrocellulose (from Wolf)
1.0 oleamide (from Croda)
0.5 polyethylene waxes (from BASF AG)
2.0 dibutyl phthalate (from Brenntag)
10.5 ethanol
35 5.0 polyisobutylphenoxyphosphoric acid from
example 2.1 (only in inventive printing paste)
The ink diluted to a viscosity suitable for printing was
printed onto polypropylene f£ilm (MB400).
40

Procedure of the “Tesa strength” test

A Tesa tape strip (adhesive tape of width 19 mm (article BDF
4104, Beiersdorf AG)) was stuck onto the printing ink film,
45 pressed on uniformly and torn off again after 10 seconds.
This operation was repeated 4 times at the same point on the
specimen in each case using a new Tesa tape strip. Each Tesa



25 The foll D'd?}q.’ dard formul ati on was used (parts by weight): 70.0

pi gnent preparatil (from BASF Drucksystene) 30 8.0 nitrocellulose (from
Wl f) 1.0 oleam de (from Croda) 0.5 pol yet hyl ene waxes (from BASF AG 2.0
di butyl phthalate (fromBrenntag) 10.5 ethanol 35 5.0

pol yi sobut yl phenoxyphosphoric acid fréfh exanple 2.1 (only in inventive
printing paste)stribewaskstdidkubadcé®s iaveliysenssd twhitsl papbe; o5 HiracRt pagemas
printed onto palypRhepydene s ivhmté MBAQD) Thd0: BLoGRAWLE QFrddherd Tesa strength”
test A Tesa ta%mghgépe%ﬁ%@gkvg%%%tq%n%g_tmelgnlr}r{?] (article BDF 4104,

Bei ersdorf AG) was stu onto t printing i fi 45 pressed on
uniformy and torn off again after 10 seconds. This operation was repeated 4
times at Ihe sdime PBFRACOPL hBe IRRTIMENVRR ERRIPL ydsuasingF FfeleTesa tape
strip. Each TeShe0Ba0R54EIE 40 assFdle Waomsl utkerupeoessi vely (oery white
paper; to bl ackjopdper in the case of white inks. The testing was effected

i medi ately after application of the ink. 5 The surface of the speci nen was
tested visually f nge. The rks were on a scale from1 (very poor) to
5 (very good) &“I"%\F}E%?%e: 4 10 @rrpar ative: 1 15 20 25 30 35 40 45
0000054287 41" CGREPEFAFH{®1. A phosphoric ester of the fornula |
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5 (Rl)a (Rgbg %I& 10 (R3)c where O 15 each Rl is independently a group
-0 R4 (II? OPr4293 R4 and R5 are each i ndependent |y hal ogen, OR6, SR6, -~O
a-1 NR6R7 or a (II1l) group, 25 (R1) (Rb (R3)c R6 and R7 are each

i ndependently H, C1-C20-al kyl or 30 C2-C4000-al kyl which is interrupted by
at | east one noiety which is selecte#ilfromO, S and NR8, and R6 and R7
together wth the nitrogen atomto which they are bonded may also form a
ring, and Rg apgiR7 are also aryl, aralkyl or cycloalkyl; and 35 R8 is as
defined for R6 and R7; R2 is a polyisobutene radical; 40 each R3 is

i ndependently OH, _ Cl-C24-al kyl, Cl-C24-al koxy or halogen; a and b are each
a nunber from # PROSPRRRGC satet iof a’&%uﬁ%‘?‘ﬂf dm 0 to 4, 0000054207 42 where
the sumé& a, b and c is from2 to 6, and salts thereof. 5 2. A phosphoric
ester according to claim1, wherein ?}js 1. 3. A phosphoric ester according
to either of clains 1 or 2, wherein B)es 1 or 2. 10 4. A phosphoric ester
according to any of the preceding“8ainms, whereincis 0 or 1. 5. A
phosphoric ester according to an) -@Rggeceding QHﬁi”B’ wherein R2 is a
radi cal derived froma reactive gol yi sobut ene. 6. process for preparing

a phospH&ic ester as defined in any(Rﬂf claims 1 to 5, by

where

0]
4
15 each R! is independently a group ___O__Q//R' (1I),
RS

20 R* and R® are each independently halogen, OR®, SR®,
\\0
(Rl)a—l
NRER7 or a (III) group,
R2
25 (R%)y
(R?),

Ré and R’7 are each independently H, C;-Cygp-alkyl or

30 Cp-Cyppe—2lkyl which is interrupted by at least one moiety
which is selected from O, $ and NR®, and R® and R’ together
with the nitrogen atom to which they are bonded may alsc form
a ring, and R® and R7 are also aryl, aralkyl or cycloalkyl;

and
35
R8 is as defined for RS and R7;
R2 is a polyisobutene radical;
40 each R3 is independently OH, C;-Cpys-~alkyl, C;-Czs~alkoxy or

halogen;
a and b are each a number from 1 to 3 and

45 ¢ is a number from 0 to 4,



20 a) reacting an aromatic hydroxyl conpound of the fornmula V (OHa 25
(R2)v (V) 65%b654%%7where R2 and R3 and also a, b and ¢ are each as defined
in any of clains to 5 with a phosphorus oxide halide and 35 b)
subsequently reacting the reaction product fromstep a) if appropriate with
water, at |east one alcohol, at least one thiol and/or at |east one am ne.
7. A phosphoric ester-containing conp®3ition obtainable by 40 a) reacting
an aromati ¢ hydhexy|ticompount of it kadf or sl #rovt 2asodéfined in claim6 with a
phosphorus oxi de halide and b) subsequently reacting the reaction product
fromstep a) 43,5 QRLi-gLe W th water, at |east one alcohol, at I|east
one thiol and/or at |east one am ne. 0000054207 43 8. The use of phosphoric
esters as defined in any of clains 1 to 5 or of a phosphoric,

est er - corft &i-ni AgPROTRIVEILC BALAS IFCOTAEET 9 Tladmly YRpreddr Padeé hodification
of organic or inorganic material, as a corrosion inhibitor, friction

modi fier, 3.enul phdsmioridi epees adticoradhgst®neiphefoberclamist iingraggent ,

wet ting inhibitgLreMphitiisl hzhpgp agents or printing ink additives. 9. The
use according to claim8, wherein R4 and R5 are each 10 independently OR6,
SR6 or NR6R7. 10. A fuel and |ubricant additive conprising a phosphoric
ester a9 defi ReRNPFPROTYCoPSERRI IRCOTULBISEYATY ShospRRTRCeddagefl rai ni ng
conposi ti on aswhef¢red iis €lerm7. 15 11. A fuel and |ubricant conposition
conprising a main anount of a hydrocarbon fuel or of a |ubricant and a
phosphori c sest @r phasprifificnedeén @R6refing! €6 Myl olfOtBe ObretRNASPROL i,
ester-containi g, CONPGSI §LON A%y 0leh| g&fix}éh ¢ %hr%ir eSO, 20 1T
appropriate, at Eeast one_further additive. 12. An additive concentrate
conprisiig a pRBSHHEITH 8Erer as defined in any of clainms 1 to 5 or a
.phosphoric ester-containing conposition as defined in claim?7 and at

R 6. A process for preparing a phosphoric ester as defined in any

of claims 1 to 5, by

20 a) reacting an aromatic hydroxyl compound of the formula V
(OH),

25 (R?)y (V)
(R)c

30

where R? and R3 and also a, b and ¢ are each as defined
in any of claims 1 to 5 with a phosphorus oxide halide
and

35 b) subsequently reacting the reaction product from step a)
if appropriate with water, at least one alcohol, at least
one thiol and/or at least one amine.

7. A phosphoric ester-containing composition cbtainable by
40
a) reacting an aromatic hydroxyl compound of the formula V
as defined in claim 6 with a phosphorus oxide halide and

b) subsequently reacting the reaction product from step a)
45 if appropriate with water, at least one alcohol, at least
one thiol and/or at least one amine.



25 least o g Sbé and optlonally at |east one further additive. 13. A
printing i ﬁg ing a phosphoric ester as defined in any of claims 1 to
5 or a phosphoric ester-containing 30 conposition as defined in cI aim?7 and
at | east one colorant. 35 40 45

43

8. The use of phosphoric esters as defined in any of claims 1 to
5 or of a phosphoric ester-containing composition as defined
in claim 7 for surface modification of organic or inorganic
material, as a corrosion inhibitor, friction medifier,

5 emulsifier, dispersant, adhesion promoter, wetting agent,
wetting inhibitor, wvolatilizing agents or printing ink
additives.

9. The use according to claim 8, wherein R4 and R are each
10 independently OR®, SR® or NROR7.

10. A fuel and lubricant additive comprising a phosphoric ester
as defined in any of claims 1 to 3 or a phosphoric
ester-containing composition as defined in claim 7.

15

11. A fuel and lubricant composition comprising a main amount of
a hydrocarbon fuel or of a lubricant and a phosphoric ester
as defined in any of claims 1 to 5 or a phosphoric
ester-containing composition as defined in claim 7 and also,

20 if appropriate, at least one further additive.

12. An additive concentrate comprising a phosphoric ester as
defined in any of claims 1 to 5 or a phosphoric
ester—-containing composition as defined in claim 7 and at

25 least one diluent and optionally at least one further
additive.

13. A printing ink comprising a phosphoric ester as defined in
any of claims 1 to 5 or a phosphoric ester-containing
30 composition as defined in claim 7 and at least one colorant.
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