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© frpounds  under go reactjon with epoxides in the subject process, they are L
‘referred to herein as initiators rather than catalysts. The resins S0
TRcorgerating noletles derived from tgeggarpggphorus conmpounds are al so [

bel i eyed novel . 45 . Preferred phosphorus contarnrng initiators
correspond to.one of the follow ng fornul §§ and I'll: [err] 65 wherein
R and R2 are each independently 2 ° % [err] or nopnoval ent
hydrocarbon radicals, Xe is a conpatl [err] is a nonoval ent

hydr ocar pon radicar optionally including chIorrne brom ne, phosphi ne,

phosphoni ungr mime nt amiocbrbpm pdizaly,| XOriDa edrmsible Znibrs R RAEPETodadt hydréafon Srafbl
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ani on |s fomnmdﬂby deprotonatron of one of [err] groups, In

preferred enbodi nent of the invention the |n|t|ator corresponds to the

formula [err] 30 wherein mis an intege R3 onrl to 3, preferably 1 to 2.
Preferre? initiators correspond to fogzzgé or Il presented '
her ei nbéf ore. Particularly preferred ounds ‘wherein R and [err] are
each i ndependently phenyl, thiophenyl or hydroxyphenyl; [err] is phenyl or

[err] to [earedrsclh Ryd preferrademixdifnentiof tmai\@monalteldyitiatoraadrrmbndsawthagorfnuho 12
carbon atons; nis 2; wis 0, and Xe is quorrde brom de, chlori de,

I odi de, 28arboxy|ate (such as acetat nht e, bi sphosphate, phenate
or 35 Dbisphenate anion. Preferab 80 bears a total of two
xaroxyphenyl or thiophenyl noieties . beari ng only one

hydr oxyphenyl or thiophenyl group: préd riesins of | ow nol ecul ar wei ght,

rioups produce cross-1linked resins

wher eas #fhose bearing nore than two $u
when enployed at high concentrationg. st| preferably, Z at each
occurrence in fornulae 1, Il and I11Lis%0J nThese initiators in general
can be prepared by techni ues known in the prior art. For exanple, Senear

40 et , ﬂmﬂergFagieﬁB“ mWE@@EWZGQP 1960d desorgog the ferred
referred are
prepar at ' Onco(?\:t ?@%ﬁ?ﬁm é%%n ngdbﬁtﬂdtu rﬁl’o E? Esr drox enyl ‘s phenyl or
Preferred c@ Ris no(thal cdl REVRIg BI5GB wlid'6 4 G and X s
following r mm mmm.aa—lcr{mrds .ommbeeaebdxyrqtemcrash acataegercarsmfa B:sdhespi& natt &
cataly st3scahsn§ren{t%pm¢]n Preferably, each initiator bears a total of two hydroxyphenyl or thlophenyl moieties.
Initiators bearing only one hydroxyphenyl or thiophenyl group produce resins of low molecular welght,
whereas those bearing more than two such groups produce cross-linked resins when. employed at high
concentrations. Most preferably, Z at each occurrence in formulae I, Il and Il is —O—.
These initiators in general can be prepared by techniques known in the prior art. For example, Senear
40 ot al, J Org. Chem., 25, pp. 20012006 (1960), describe the preparation of certain compounds
corresponding to Formula | and Ii.
Preferred compounds of Formula Ill can generally be prepared by the following reaction.
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Rlxe rR%x
s ' CH

wherein q is an integer from 1 to 20 and the catalyst can be BF;.
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"5"’"3"5:' Y0 132 789 The cprrpouds of forrrul a III can aI S0 general I y be

_.prepared by_ t he f ol | owi-ng reaction: [err] 15 wherein g is .an integer fr
“t@.20.@&nd T is C or Br. An| on exch@n?32i%8%ossible to produce salts w
d

‘ot hend anions, Still oun be pre
by the foll omeﬁgmrea%‘?i g ggggﬂ?’“"gggw&&é% ﬁé;ffté&gggc%éés"g?u bed
.hereinbefore. The aforer@tloned reactions are in geseral conducted neat or
-in diluent inert in thekubject reactions. Préferree~as diluents are
aromati & hydrocar bon, , Xyl ene. Tenperatures f @ 25[err]C to 180[err]C_ '
are-in general suitable r the. preparation of t hi SNsUbj- ect. |nit|ators 35
One of ordinary skil ICHgTF(tCIHQ') rT +f BAtEiRar—with C;FBMC('RSsti" oRf et al,
Or gani ¢ Phosphorus Co ds, VoIs RS 2, Wley-I sci e®le ('lf972) can
readi | yrodevi se net hods pr oduci ng other initiato The phosphi nophenol s
and their quaternary deryyatives.are generally whit r yellow crystalline
solids. These solids are %eneral |y soluble or slightly soluble in
nmoder ately poor solvents. 40 General Wility: The subject initiators can
be r eacisedvhedetnty isdntitegek frép 0102 end RisCiton B Anipmexcirregsia passifia rRapdugEsalsy widiyother
phenol or apikbssphenol reactants, exce t hes not require
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preferred enbodi ments of this inventipn, other polyhydric phenols not L
cont.ai ndgng phosphorus noi es woul d pe reagted with the epoxi de present at -
the sane tindc fse Chelkd),d Oibrs. Epeiy-Reactants: The nost useful
epOXI des for. reactlon vmt eerh) e initigt ors are the pol yepoxi des,
p ticularly 50 epoxy restn. The§ed |2yepOXI des are reacted wt : '
hydgi ¢ phenol's (conpounds havin nDre t ne ol | c r ¢xy group)
_to for?nzrsa phenol i ¢ hydroxy ether - ||(1 B Kofedt %’&9 m?ht %c Il on. - The
pol yepoxi de reactants are organi c conpounds possessi ng *haR{one
1, 2-epoxi de group per nol ecul e. These pol yepoxi desLcan be satRf gd2D
unsaturgted aliphatic or cycloaliphatic, aromatic or heterocyclic in ;
nat ure.  AgfbleinQ) ek Mare 4sRsdABLDIRMMBe@RS Can bear substituents whi ch are : 3
i nert in theTredtcrentdti@iet rdactivos aroin,geldsal candohiedxiatair Ineliluemt inbréinaigesnbjeapredttioss . -
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of epoxy guly rk’&’e%ce @§72Y& r&ﬁﬁb deVis her initiators.

The phosphlnophenols and their quaternary derivatives are generally white or yellow crystalline
solids. These solids are generally soluble or slightly soluble in moderately poor solvents.

40 General Utility:

The subject initiators can be reacted with vicinal epoxide reactants in the same manner as other phenol
or thiophenol reactants, except that these initiators do not require a separate catalyst when used at
catalytically effective loadings. In preferred embodiments of this invention, other polyhydric phenols not
containing phosphorus moieties would be reacted with the epoxide present at the same time as the

45 initiators.

Epoxy Reactants:

The most useful epoxides for reaction with the subject initiators are the polyepoxides, particularly
50 epoxy resin. These polyepoxides are reacted with polyhydric phenols {compounds having more than one
phenolic hydroxy group) to form a phenolic hydroxy ether in a so-called advancement reaction. The
polyepoxide reactants are organic compounds possessing more than one 1,2-epoxide group per molecule.
These polyepoxides can be saturated or unsaturated aliphatic or cycloaliphatic, aromatic or heterocyclic in
nature. Additionally, the polyepoxides can bear substituents which are inert in the advancement reaction,

s5 such as ether or halogen moieties.

Various examples of polyepoxides that may be used in the invention are given in US 2,633,458. The
polyepoxides are conveniently described in terms of epoxy equivalent values, as defined in this patent. The
polyepoxides used in the subject advancement reaction are those having an epoxy equivaient greater than
1.0.

60 Other examples of polyepoxmes include the glycidyl ethers of novolac resins, i.e., phenol-aldehyde
condensates. Preferred resins of this type are those of the formula IV:
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%i des used in the subject advancement reaction are those having an

-equi val-ent greater than 1.0. 60 O her exanpl es of pol yepoxi de
i -.Qe\the glycidyl et hers of novolac resins, i.e., phenol-al dehyde 1
- it es. Preferred resins of thi @ tg2e789c those of the fornmula |V: é

.0 132 789 [err] -wherein each Rlerr] independently is hydrogen or a
al'’kyl radical and j has an ay vahue of fromQ0gl to 10, 15 preferably
from1l to 2. Preparation of § epoxi des (I lustrated in US
2,616, 099 and 2, 658, 885. The t hose represented
by the ggneral fornula V: [e Rlerr] and R err]
are each i ndependently sel ec brom e, chl orinée and

- CH2CH=CH2 and wher ei n Yel § $6 N, lﬁrg HSO -[err]-
bi val ent hydrocar bon r%-c'gﬁ Ap car g\t , oxygen-,
sul fur-,,,and nitrogen- |ng ydr ocar b.on\ afli cal s, i3 /such as -OR O,
-OR-OR -0 -SR-S, an® [Brr] B5 whereith _sabl\?a nt hydrocarbon

radi cal at each occurence. "Y" preferably is an 4l kyl ene or al kylidi ne
group havin e}‘e'rn% h]R %e eni rbon qt:lgtoms In anotaher r ef erredverrebodrlorr%qttom" Y"
|s derived, e'?é?ml hﬁn 3 PR pLbtbn. Wj%e@dﬁs I ated n%EZa'E'I 39‘5 3 Es'sss

O her exarrp ETheQhefdtitl Y8IEPOKidE:Sard hedelh fj;

pol yet hyl eni cal | y unsaturated 40 nonocarboxyllc aC|ds such as epoxi di zed
1inseed, soybean, perilla, 0| ticirga, tRyng, Rg/val nRf -and dehydr ated castor

oil, netgyl |'i noeat e, bu | i noe t hyl'\9, 2= oct adeganedi oate, butyl
9, 12 15-°0ct adecanetri a{ ealat e D yceri des of tung
oiil, monogl yceri des ogz Sg #ﬁbl |'$CHrza15Cese 20i |, henpseed

oi\‘,/ sardine oil, and cottonseed of | .
usef ul |n t he di scl osed process g, to m.{te of ordinary skill in 45
the art 2 Such reactants are described in U'S. Patent 4,302,574. Sulfur
anal ogs of et RY IR, 64, héva Bl SEREch inddpendeRiPSUMLE fQﬁaHtﬁ'&be[\ eﬁrﬁll‘\lngr EhicHnS Qnd
oper abl e. - FelH, €0 aed wherein]Y §Qele@téfréle okiyedl sulfurD-806-, 6ISOaR, BBkt Byirocarbon

r eact ant . radicals containing up to 10 carbon atoms, oxygen-, sulfur-, and nitrogen-containing hydrocarbon radicals,
30 such as —OR'0—, —OR'—0—R'—0, —S—R'~—S~, and '

0
Il
—C—O—,
35
wherein R’ is a bivalent hydrocarbon radical at each occurence. “Y" preferably is an alkylene or alkylidine
group having from 1 to 4 carbon atoms. In another preferred embodiment, “Y” is derived from the initiators
corresponding to formulae I, Il or lll.
Other examples of polyepoxides include the epoxidized esters of the polyethyienically unsaturated
40 Mmonocarboxylic acids, such as epoxidized linseed, soybean, perilla, oiticica, tung, walnut and dehydrated
castor oil, methyl linoeate, butyl linoeate, ethyl 9,12-octadecanedioate, butyl 9,12,15-octadecanetrioate,
butyl olestearate, mono- or diglycerides of tung oil, monoglycerides of soybean oil, sunflower oil, rapeseed
_ oil, hempseed oil, sardine oil, and cottonseed oil.
\_ Other epoxy-containing reactants useful in the disclosed process are obvious to one of ordinary skill in
45 the art. Such reactants are described in U.S. Patent 4,302,574.
Sulfur analogs of glycidyl ether groups. i.e. compounds bearing

S : 0 S
VAN /7 N\ 7\
50 O_CHZ—CH'—CHz; —S—CHZ—CH‘_CHz or —S—cHch_cHz
are also operable. For exampie, .
. cH 3
s & 3 s
b QO e,
. : : C33

. 6o- can be used in place of an epoxide reactant.

Phenolic and Thiophenolic Reactants:
The phenolic and thiophenolic reactants are organic compounds having one or more hydroxy! or thiol
groups attached to an aromatic carbocyclic nucleus. This class of compounds therefore includes thiophenol,
65 phenol, alpha and beta naphthol, o-, m-, or p-chlorophenol, alkylated derivatives of phenol {e.g., o-methyl-,




iPhénol it and Thi ophenol ¢ Reactants: The phenolic and thiophenolic _
;reactants are organi ¢ conpounds -havi hg one or nore hydroxyl or thiol groups :
?Lt ac‘p-ed_ to aln- gr_ona'hi c carbocycli @ 132 789. This cl ass of conpounds \
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present, g e‘:ﬁL rf:%eﬁ;‘ﬁ s bcfaém_g horthallOdilB? krfbakit) stitis 16 aRMdRdda erddl) anddre brafetdbly
react ant SiquilildPlolvdeRhg ¥olids sudh bsbubifae maRicSsr hdlabydpspyalicacidgcraobydrides. Qtberdechand
anhydri de&id;aqd T{nnkuumbssae wgédlrj\ ﬂonf#mmple.‘l_'nh @;@@70%23@%3-5@@@5. Orﬁm{y%ﬁf g{ibo)r%l
groups on t Repieafydesins niepared feem thede rgpgeides with pleagsS, PLIT'PPHEINSS|FEH MOe
car boxy| | ¥vesei-giiephap H@s?Uemef%w\Xéf'gﬁmtaﬁE‘?dg ersb?rt inan intra- or
i nt er 0| egylead foFRIAENG ERSNidE bnd Pheéndl: Cl @ass of conpounds therefore includes
acetic, prohémadion Enbifiomietployédia thie®rocess mal beyariaw Gaaeral | Howeven|cemvenieds aqtesoi, c,
pht hal i c, ofireactixintareedbtained ptreaion tempgeatyrasiitthe ranpgefdromy 59?96%25%@0& 'é‘ﬁr"%s?‘tfesand

or'i

a
pol yret haerdjrg feomghaytsubaimesphans i if’t'f&’ﬁ?‘ﬁh U Pald sj‘?" ! 3%21% Yt
o et G R G L e e et
of acids praductdsBirddSiRexampRRrdIR6dicttbrivinatedinih o isntlic Hydro/l grep ik Hesiced) gneapmidy
resins. 2émpldyned exessbeitise pilyhiydricphensbivlteesprocesse nor nal | i- or tribasic

: : ; ; ally d i
aci ds, or afdhgdmp f th oru taining iRitiator d i :prpc f i n
sol i d<°s ulgﬁwiﬁyvaﬁ\glgé |i9 ﬁigeé:gw’ I;?g?gﬂgg)g %E%E;un {};Erels%ﬁ@ﬁe{&iﬁjs oﬂiéﬁdtﬁég%m :
O h ?,lf at easég. Eed‘ nﬂ@b m 0.1 p ERH: 7 Welgh&r ttkSothlr réd Ir'1 des.
er SUCH "gb thactidh Fhafibd\doH e 9n thé Sresen6d/dh abseide 0P3RS Br diluéntd Jbutds dnien@Bl, and
3, 547, 885condydddaalal iguid pBsseNnta nidsepaEse thefrestantsivell betiaid onlowfmeltng)solitisandithen
phenol s ~oreattion oph it deaptaipiallvorasilycifipeteds withqut e gdgition Rhfoiventcas diysatia M dhe r om
c aU;ox‘fl i edvawrggntéqac%ﬂquqdﬁ égd the average molecular weight of the product increases, the reaction
mixture becomes progressively more viscous and may solidify. To maintain efficient blending of the
reaction mixture, it may be necessary to add diluents, increase the temperature of the reaction mixture to
the fusion point of the reactants or to utilize very efficient blending means. Suitable diluents are those
organic compounds which are inert to the reactants and in the liquid phase at the reaction temperature, for
s0 example, ethylene glycol ethyl ether, xylene, toluene, and cyclohexane. The diluent is desirably
substantially free of impurities which will decrease the activity of the catalyst, such as hydrogen peroxide
or uncomplexed transition metal ions and moieties which react with phosphonium ylids, e.g., water,
aldehydes and ketones. _
If solvents are employed in the reaction and the resulting product is to be used for coating purposes,
s5 the solvent may be retained in the reaction mixture. Otherwise, the solvent can be removed by any suitable
method such as distillation.

Desirably, substantially equivalent quantities of polyhydric phenol (or thiophenol) and polyepoxide
reactants should be employed in the overall reaction {i.e., no more than about 2 percent excess of either
reactant). As the reaction between the polyepoxide and the polyhydric phenol approaches completion, itis

so desirable, but not essential, to introduce sufficient tetrabromobisphenol A to react the vicinal epoxy groups
completely and to increase molecular weight of the product in the manner taught in US 4,104,257.

Advancement Reaction Products:
The products obtained by reacting a polyepoxide with a phenol in the presence of the described
s5 initiators are phenolic hydroxy ether compounds. Their physical characteristics will depend upon the




cess for Reacti ng Epoxi de and Phenol: The reaction conditions

)yed in the process may be varied. Cenerally, however, convenient rates
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The following examples are illustrative of the subject invention and are not to be construed as limiting
the scope thereof. All parts and percentages are by weight unless otherwise indicated. For the purposes of
these examples, the theoretical epoxide content has been calculated neglecting the reaction of the initiator
as a phenolic reactant. The inclusion of the initiator as a phenolic reactant in these calculations would
increase the theoretical epoxide content slightly, typically about 0.1 percent (e.g., 8.1% instead of 8.0%).

55 Examples 1 to 4

Preparation of tri{p-hydroxyphenyl)phosphine, the hydrobromide thereof, and tn(p-hydroxyphenyl)
methylphosphonium iodide.

Magnesium turnings (9.72 gram {g), 0.4 mole} were placed on a 1-liter, 3-neck, round-bottom flask
equipped with a condenser and drying tube (CaCl,), addition funnel, magnetic stirrer, and N, bubbler. The
60  assembly was flame-dried using a Bunsen burner with a constant stream of dry N, passing through the

vessel. Upon cooling to room temperature, 200 mi absolute ether was added, followed by dropwise
addition of p-bromoanisole (74.8 g, 0.4 mole) over 30 minutes. When the reaction began to effervesce, it
was partially cooled in a salt/ice bath. After 2 hours only traces of magnesium remained and the solution
was cooled to —10°C. Phosphorus trichloride (18.3 g, 0.13 mole) in 70 mi ether was then added over 2
‘65 hours. The solution was allowed to warm to room temperature overnight, diluted with 300 mi dry toluene.

7
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The solid resins were analyzed via conventional methods to determine the final epoxide content. The
theoretical epoxide content in each case was 8 percent. A 150-gram sample of each resin was refluxed in
methanol overnight in a Soxhlet extractor. The extract was.concentrated, dissolved in ethylene giycol ethyl

. 95  ether to prepare a 50 percent solution and analyzed by phosphorus-31 nuclear magnetic resonance to j
determine what percentage of the phosphorus present in the resin had been extracted The resuits of these '
experiments are tabulated in Table i:




et cat al y""sts'"jto pr epare a Vi nyl ester resin incl ude-,' f or exanpl e, ol
acid, methacrylic acid, halogenated acrylic acid or methacryli c@ NP

1hnamc acid and m xtures, thereof, and hydroxyal kyl acrylate or
ackyf ate hal f esters of dicarboxy Qcl3 &89 described in US 3, 367, 99
whet ei n the hydroxyal kyl group preferabl Y h'%j from2 to 6 carbon atones}
The: product s prepar ed by the reaction of 8 ides with thiophenols are
generally simlar in properties and utilities to those prepared Rhosaiprus S
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of 8.09% .15555 3 V% 0%) 230 Exan%ﬁes 1to"4 -
Preparation of tri(p- hy%@rpﬁ‘@yﬁe}mosfﬁwp@ ythe hydrobrom de thereof, and
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132 789 and the ether distilled off. This solution was cooled to O[err]C
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50

It is apparent that phosphorus-containing compositions derived from conventiohal catalysts can be
extracted from epoxy resins made_ using these catalysts.

55 Example 5
To a reaction vessel were charged D.E.R. 330® epoxy resin and dl-mercaptophenyl)ether in a ratio
which in theory should produce an advanced resin having 3.0 percent epoxide. To this mixture was added a
phenyl di(p-hydroxyphenyl)phosphine initiator in a ratio of 0.5 parts per hundred resin (phr). The
advancement reaction was then conducted in the general manner of Example 4.

60 The resulting resin was determined to contain 2.90 percent epoxide. No phosphorus compounds were
extracted from the resin in refluxing methanol.




rermve CHBBr) and vvrthrn 40 m nutes a V\/mte precipitate formed. After 2
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65+ 9 S 0132 789 Exanple 6 To a _reaCtlon' ‘vessel were ‘charged D. E.R.
330[err] epoxy- resin ‘and di (-3,3 -allyl-4-4"- - -
hydroxyphenyl)lsopropyl|dene i.e., Q432 789 a ratio mhlch in theory shouL
produquan advanced resin having 8 O percent epoxide. To this mxture was
added the sane initiator as in Exanple 9inaratio of 0.2 part phr. The
advancenent reacti on was conducted in the general manner of Exanples 1 to
4. 15 “The resulting resin was determined to contain 7.88. percent
epoxi de.- hb phoshorus conpounds were extracted fromthe resin in refIUX|ng
met hanol-. Exanple 7 To a reaction vessel were charged the sane epoxy resin
and di hydric phenol as in Exanple 9 in a ratio 20 which in theory should
produce an advanced resin containing 1.0 percent epoxide. To this mxture
was added m& 8yl &i|(p- hydr oxyphenyl ) phenyl phosphonbuntacetage inaratio
of 0.4 part &pEd Be adgancenent reactgon was condugted*in t&e general
manner of Extfhpl e®4. The resulting resin was determined to contain 1.22
per cent epoxi de. phosphorus conpounds were extracted fromthe resin in
refluxing- nethanob 25 Exanples 8-17 A series of reactions were conducted
in which varloqu IyepGX|des and dlhxyrlc phenol s gr t hi ophBnol s were
feacted in the pré%ence of various initfiators in acCordance with the -
gener al procedufe of Exanple 4. The epoxide :content of the resulting resin
was deternlned;ag Il gs the percentage of 30 ph8§phorus which could not
be extracted b EQﬁIUX|ﬁg met hanol . The reactants, pnititator@, percent _
epoxi de and. ot paranmeters or results are tabulated in Table I'l. 35 40 45
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9 . ( [err]
789 [err] ~+ 0 132 789 Caims 1. A process fig ' n el evhec
cEatbre Ly an epocr resin o1 1y cpppnge o AIMZIEMIBAAA ot
Qe vicinal "epoxi de or’ thioepoxlde group per mdl eeul® viith (b)-a -
__.yhy‘dr_!j_ccmh_gnol, 5. a polyhydric thiophenol, a carboxylic acid or a _
Ccprboxylic acid anhydride, characterized by conducting the reaction in the
f esence of aiAlpwaes f@.r@ag%%%} aﬂé@?d ismeerredel aty eppREHIA OF WiagpoXe) bearho an
o B R A
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[err] 5 wherdquatméryl ghosdhoniomh cafion, wilkrebsf oattheaeinge petmeleads morei tharependeintyl y =

S0 as to pronote the reaction of (a) with_(b) -and (c). 2. The process of"
Chaim 1"°c_haracteri zed in that less th Jyei ght percent of (c) or
derivatives thereof based on the qua@yg(c) present initially can be
extracted in refluxing nethanol in 1 urs or water fromthe resulting
[resin.. gﬁ?d hqrﬁr:‘%.é_ Th(gfpr_ﬁéfs% ‘?P]:ﬂ'géai m1 _cr;aragt e,ri sed in t_hﬁt_ (ngj) i '
cor r espéhdyharein ige- °f“L £ £@ ghnecyrence is in ?Hef‘,.e"&.(\g? !gﬁgﬁ%ﬁ!a v IRETHR HRI0CE TS
: int m (e ] ot eact] | a Cl. .
each i ndep®dBijEn Y sé‘rof%.ai&h ‘b&i&é&%ﬁ’ﬁlm @%&%ﬁ%g Q:hrt\];p r’gd (Sror i@ vadvel frordot
, conmpat i bl ep38d SHne stlaktity c) prosent iRTEANG ¥ahl HlRktr §rQ6fUxIAG thethasbl hall2 hewts bOvRdr lirgm
noi eti.ed Z &t Thewrdressof Gieimeheherapterised ifcthatiiel eprraspands togne gf the ipemuleglethit-ence
and A is a hydrocarbon radical bearing 50 val ences on one or nmore carbon
atorms equal in total to (n+ 1), wheg%®_n '(L;)q,n i'nteger 1, 2, or 3.

ei nes Epoxi harzes oder Thi oepoxi ds,
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" wherein R and R? are each ihdependently
: 3
(%),
ZB

(R |
or monovalent hydrocarbon radicals; X® is a compatible anion, R* is a monovalent hydrocarbor] radical
optionally including chlorine, bromine, phosphine, phosphonium,. phenyl and thiophenyl moieties, Z at
. each occurrence is independently —O— or —S— at each occurrence and Ais a hydrocarbon radical bearing
s0 valences on one or more carbon atoms equal in total to {n+1), where n is an integer 1, 2, or 3.

Patentanspriche

1. Verfahren des Umsetzens bei erh6hter Temperatur von (a) eines Epoxiharzes oder Thioepoxids, das

55 im Mittel mehr als eine benachbarte Epoxi- oder Thioepoxigruppe pro Molekul aufweist, mit
(b) einem mehrwertigen Phenol, einem mehrwertigen Thiophenol, einer Carbonsaiire oder einem
Carbonssureanhydrid, dadurch gekennzeichnet, daR die Reaktion in Gegenwart von mindestens 0,01

Gew.% weiterer Reaktanten ] o
(c) eines Trihydrocarbyliphosphins oder quaternéren Phosphonium kations, das mit Mittel mehr als

60 eine Gruppe der Formel
%),
ZH

65

13

. NDi ety e®gespbndid tp therfeamula n t hi s process and wis an integer fromO to 4, - -

i ncl udi ng wBbkesultimgeresitr oni ne, phosphi ne, phosphoni um  phenyl and thi ophenyl - -

Pat€nt anapr fl che 1. Verfahren desgl bei erhohter Tenperatur votl)a) o



55-im M ttel mehr als ei ne benachbarte Epoxi- oder Thi oepoxigruppe pro ..
Mol ekul aufweist, mt (b) einemnehrwertigen Phenol, einem nehrwertige

Thi opkenol ,- ei ner Carbonsaure oder _‘biﬁ@_@m bonsaur eanhydri'd, dadurch
gekennzeichnet, dal 3 di e Reaktiop i nwar t _von o ndesi.ens \QabeGansds
vor o ey e B e ot SR R IR
Phos phoniydRids &lit (9Nad (Y abfordetn. M tt el nmenhr als 60 eine é&uppe der Fornel 65
13 . - 2. Verfahren nach Anspruch 1, dadurch gekennzei@ndt3@R 784 dup defe pnttehendetdfarzgiurchR3
bei | etlermwalistindiseeKocherish AAefles wis Methaon) @der reit Wgszp(wgn?qg‘see;lﬁﬁ/gw-thwedc)i°ﬂ%'r te
- G uppe qa?g..ﬁggfgfgl Tfﬁx Fuc e?%%@ihd{%%ﬁ?tgmg? %gj (8fdle?!’ﬁ 12\?P|17,‘?E<5{waé}§{f wel st,
ausgefuhrt Wird, uUmdie Reaktion von (8) mt ) und (c) zu foerdern. 2.
Ver f ahren nach Anspruch 1, dadurch gekegnzeichnet, dag man aus dem = .
ent st ehenden Harz durch 5  zwol RSt undiRgés Kochen am Ruckflul mit thpﬁpol
oder mit Wasser weniger als 25 {3 28 (c) oder darauf basierenden '
Derivat en bezogen auf di e Anfangsnsxxge von (c) extrahi eren kann. 3.
Ver f ahren nach Anspruch 1, dadurc gekegggeichnet, daB (c) die Forneln |

I, ksl aufweist: [err] in dene® R4 wj%yeils unabhangi g vonein?pppr
30 [err] 35 oder ein einmertig&ﬁ.@ib,w-waggerstoffrest Ist, xe ist'€i'n
vertragliches Anion, Rl ist ein gnwe¥tiger , Kohl enwasserstoffrest, der
gegebenenfal | s Chlor, Brom Phosphin, Phosphonium Phenyi und

Thi ophgnyi gruppen.-auf wei sen kann, Z ist bej jedem Auftreten unabhangig

vonei nander-0- odar -S und A ist Ein (8Niyasserstof frest, der an gjjgm
oder mehreren Kohl enst of f at omeng @& i \zan awPwei st, die insgesant gleich
(rm+>) sind, wobei n eine ganze Z v 1, 2®oder 3 ist. 40, Revendications:

1.~Prggede pour faire reagir a chaud (a) une resine epoxy ou un thi oepoxyde
port ant - Uif @erdd \Reumd &2 aveil unsbhdngig vaneipangier epoxyde ou t hi oepoxyde vi ci nal par
nol ecul e avec (b) un pol yphenol, un thiophenol 45 pol yhydri que, un aci de

car boxyl i que ou un anhydride d' aci car i que, caracterise par le fait
qu'on,, ~ effectue la reaction en fpr % \u noins 0,01% en poids
d autres reactifs, a savoir Cc) Fr ocar byl phosphi ne ou un cation

‘phosphoni um quat ernaire qui porte\en yenne,/ par nol ecule, plus d un notif
repondant a la fornula -

35 oder ein einwertiger Kohlenwasserstoffrest ist, X® ist ein vertrigliches Anion, R' ist ein einwertiger
Kohlenwasserstoffrest, der gegebenenfalls Chior, Brom, Phosphin, Phosphonium, Phenyl und
Thiophenylgruppen aufweisen kann, Z ist bei jedem Auftreten unabhéngig voneinander —O— oder —S—
und A ist ein Kohlenwasserstoffrest, der an einem oder mehreren Kohienstoffatomen Wertigkeiten
aufweist, die insgesamt gleich (n+1) sind, wobei n eine ganze Zahl von 1, 2 oder 3 ist.

40 -

‘Revendications

1. Procédé pour faire réagir & chaud (a) une résine époxy ou un thioépoxyde portant une moyenne de
plus d’un groupe époxyde ou thioépoxyde vicinal par molécule avec (b} un polyphénol, un thu_)phenol
45 polyhydrique, un acide carboxylique ou un anhydride d'acide carboxylique, caractérisé par le fait qu’on
N\ effectue la réaction en présence d'au moins 0,01% en poids d’autres réactifs, & savoir
{c} une trihydrocarbylphosphine ou un cation phosphonium quaternaire qui porte en moyenne, par
molécule, plus d'un motif répondant a la formule

50 ) R3 Yy
ZH

55 dans laquelle Z est —O— ou —S—, R® est dans chague cas, indépendamment, un motif pratiquement inerte
dans ce procédé et w est un entier de 0 & 4, de maniére & favoriser la réaction de (a) avec (b) et {c).

2. Procédé de la revendication 1, caractérisé par le fait que moins de 25% en poids de {c) ou de dérivés
de celui-ci par rapport a la quantité de (c) initialement présente peuvent étre extraits dans du méthanol au
reflux en 12 heures, ou dans de I'eau, hors de la résine obtenue.

60 3. Procédé de la revendication 1, caractérisé par le fait que {c) répondant a I'une des formules |, I, Il
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s [ere] 55 .dans . una:Z:ewt O- un-S--i- vonst nands chaque cas;.

fdpendamrent., sun notif" pratiquenent: i nerte-dans ce procede et w'est’ uRs
ntien dé 0 b 4, de maniere a favopi §8p y@9r6acti on de (a) avec (b) ef?/ -
¢). 2. Procede de |a revendi cation 1, -caracterise par e fait que nomms de-
_5%'e\ﬁ___poi ds de (c) ou de derives ge cel(gﬁjci “par_rapport a la quantite de .
c) initialenment.presente peuvent et) %r‘ai ts dans du methanol au réflux
n 12 heures, ou dans de |'eau, R6FS I8 resine obtenue. 60 3.
rocede _de ia revendication 1, caracterise par le fait que (c) rvpondant a: -

" une dés formulas 1, 1, I11: 65 (szz qkﬁgz 789 [err] dans |lesquelles R
‘et R2 sont cacun independamrent: 204 #X .25%qye des radi caux hydrocarhohes
;nmonoval ents, xe est un ani on conp&ty b Xf' est un radical hydrocar bone
_,"rmnoval, nt conprenant eventuel |l ener®” du chlore, du brone, des notifs
;phosphi_ne, phosphi um phenyl e et thiophenyle, Z est dans chaque. cas
I'i ndependamment -- ou --et A est un radical Gﬁgrocar bone 30 portant des
val.ences sur un ou plusieurs atomestde wdory le nonbre total @d€)
egal a (n+ 1), obi n est uri enti&r{?@ﬁ@@,ﬂ)g oti33. 40 46 50 55 60 65 15
: . : R . . )

) dans lesquelles R et R? sont cacun indépendamment:
20 . 3
o | | (R%),
- o . ZH

25

ou des radicaux hydrocarbonés monovalents, X® est un anion compatible, R est un radical hydrocarboné
monovalent comprenant éventuellement du chlore, du brome, des motifs phosphine, phosphium, phényle
et thiophényle, Z est dans chaque cas indépendamment —0O— ou —S— et A est un radical hydrocarboné

30 . portant des valences sur un ou plusieurs atomes de carbone dont le nombre total est éga\ d(n+1),olnest
un entier égal 3 1, 2 ou 3. . -
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