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2220204 Case 154-0136 NEW VI NYL ESTERS AND THEI R USE I N THE BUI LDI NG
| NDUSTRY According to the invention there is provided a conposition .
conprising a) one or nore conpounds of formula |I [err] ¢
(1) Rinwhich R is hydrogen or nmethyl, [err] is‘linear or branched [err]
al kylene n is an integer from1_fa 10 inclusive [err] i5 a group of formula
a) toi) [err] 2 where [err] is a linear or branched [err] gﬁ 'gﬁp

| i near or branched [err] al kenyl, unsaturated or saturat edf CEQ @lky.l
(e.qg. - 2- Case .154- 0136 -cycl ohexyl or cycl opentyl),
phenyl, naphthyl, [err] where Ais [err] alkylene or [err] al kenyl ene;

[err] is hydrogen or S

ey

Case 154-0136

NEV VINYL ESTERS AND THEIR USE IN THE BUILDING INDUSTRY

According to the invention there is provided a composition

comprising

a) one or more compounds of formula I
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CHZ-‘C co (OR‘l)n OR2
R
in which R 1is hydrogen or methyl, .
R; is linear or branched C;.; alkylene
n 1is an integer from 1 to 10 inclusive

R; is a group of formula a) to i)
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vhere R3 is a linear_or branched C;.;2 alkyl group, linear or

branched C,_,, alkenyl, unsaturated or saturated Cs.; cycloalkyl (e.g.




~acetyl; and [err] is [err] alkyl; (hereinafter referred to as conponent a)
and b) optionally one or nore vinyl conpounds that are other than of '
formula | (hereinafter referred to as conponent b); and c) 0.1 to 10 %
‘(based on the weight of conponents a) and b) present) of two or nore
pol'ynerisation catalysts (hereinafter referred to as conponent c¢), all
. percentages being by weight of the conposition. Preferably 20-100, nore
prefer\orf)l y 50-95 % of conponent a) ani®-0 to 80, nore pfadeldpiOni6s5-50 % of
conponent b) based on the total weight of nnnohers are present in a
conposi ti otycdekenydi oy wolepratyhlephemyd, @nhgbylti ons according to the
‘invention preferably contain d) 40-95 % based on the total weight of the.
‘conposition of inorganic aggregate (hereinafter referred to as conponent
d). The addition of the/r qeri sat’i on catal ysts (component c), for
exanpl e, organic hydro ar.0kfglR and aromatic anine accel erator and
optionally. a pol A ~ Ralt conplex can be made to the nonomner

m xture prior Tt i/on. e pooportion of netal A onpl ex added -
to the conposition beNor¢ applifation may be 07000 -|gh15percent up -
~to about 2 weight perc d_t he amount of hydroperOX|oe

_ vhere A is Cy-¢ alkylene or C:.s alkenylene, R;i is hydrogen or
racetyl' and R; s is Ci-¢- alkyl° (hereinafter referred to as component

_ a) and
e | |
o b)'optionaliy one or more vinyl compounds that are other than of
formula I (hereinafter referred to‘as'eomponent b); and '
¢) 0.1 to 10 Z (based on the weight of components ‘a) and b)
present) of two or more polymerlsatlon catalysts (hereinafter referred
.to as component c), all percentages being by welght of the '
composition. - ' '
Preferably 20-100, more preferably 50-95 % of component a) and 0
to 80, more preferabiy 5—50 % of component b} based on the total
- weight of monomers: are present in a composition accordlng to the
:-'_ invention. '
N

Compositions according to the invention preferably contain:

d) 40-95 % based on the total wveight of the composition of
inorganic aggregate (hereinafter referred to as combbnent d).

. The additibn of the polymerisation.catalysts (component c), for
..example, organic hydroperoxide and aromatic amine accelerator and
optlonally a polyvalent metal salt complex can be made to the monomer
mixture prior to appllcatxon. The proportion of metal salt or complex
added to the composition before application may be from 0.0005 weight
* percent up:to_about 2 weight percent, and the amount of hydroperoxide



-3- ' Case 154-0136" may belntherange of 0.1 to 5 weight
percent,- based on the total weight. of the nononers. Similarly, the addition
-of ‘an organic peroxide, with an aromatic anine accelerator; and optionally
wi'th a polyval ent netal salt or conpkdx, can be nade t@nstehbslmontine prior
“to application. The proportion of the organi c perOX|de to the conposi.tion
may be i n"dhder hgbeorange1of 9.3 tRidgHeigher eesrenandashé @r sheittotakhmi ne -

- accel erat@ﬁgm w&delmb@neeéfeehimmmt addﬁ@@ﬂx'o\f bR dr@gnf@nge of abowé
er,cent . e st conpopents, such as :

0.11to0 5 wei ol rrerlsatlon cat al

pol yval enf®% r?gtiéT FAFR an aE‘ENﬁ)‘EéxX SREHEERTS ki °Bh’d’"§ﬁ”\é’ ith @l erator
or- the arpmiavateranrmatlasedt exrato:uplzend v bxintde tmyhbemmoi@e@rm tohi pped . -
separ atelayptlg ereSIﬂF\e ?tdgcprqrg{lléps?x\/{h%rggnichgen?eagecgo \{g%co or&er}ts nay be. o

~conbi ned- and osi t1on I nvent
_appl i ed, B B$ Podhe nipreée ebOaji %fgStnem;sregmave apd sfe%llarqnmncznéhe f1 oor

or base dccedweimit is Nsbel’i}ﬁfahvﬁfﬁé,ctl#@aﬂ&&l{ﬁt uSuATY NG Qﬁ@etlaﬁﬁé‘t&r and .

bi nder- nop QUero SYShem, anﬁ%t e.9r9 ani.c peroxide (optionally together Wi th
aggr egat €) tespectvel'y, PehES 'bdnbl ned in packages for storing and -
shipping prior to conmbining themto provide the corrp05|t|on of t he

invention sherd Imlpﬁéarsstmplcnms&h@on@g tg@n oI IEIB0LR SR Al N
- salt or |l ex used in the invention
- metal - corﬂ‘i n?Ph§oBRI* ARAthYSzPReRPXddey Hédo‘éﬂi&atﬂ‘v-‘eleramr or the o

aromatic amine accelerator and: peroxide, may be packed and shlpped

'separately to the site of operations vhere ‘the respective components

-may be . combined and where the compos1tion of the present 1nvention 1s ) ':.'_\.;
to be applied, as by pour1ng or spraying to. 1mpregnate or seal a ' |
concrete floor or base or pavement. Alternatlvely, the aromatic amine
accelerator and binder monomer system, and the organic peroxide (Opt1ona11y i

'together with- aggregate) respectively, may be combined in packages for -
storing ‘and shippins prior to: combining them to provide the composition of
the invention shortly before applying the composition.

. The polyvalent metal salt or complex used in the 1nvent10n may be
any polyvalent metal contalnlng salt that catalyzes the ox1dat1ve_
curing of drylng o1ls and,_when added to oil-based varnishes ‘and |
paints, hastens the drying or cur1ng thereof These metal salts or

complexes are also known, in the art, as "81ccat1ves" or'"driers"

—

Such substances include the polyvalent metal salts of higher a11phatic ' N

having from 8 to 30 carbon atoms or of naphthenic acids that prov1de '
'.solubillty in the binder monomer system. Generally, the most useful

drier salts for the comp051t10ns of the present invention are salts of
.'naphthenic acids or of Cs 30 aliphatic acids. Examples of the

- polyvalent. metal 1nc1ude ca1c1um, copper I, zinc II, manganese Ix,

'manganese 111, lead I, cobalt ‘I, iron I‘I, vanadium ! and zirconium

1V, These salts or complexes accelerate the action of the organic

hydroperoxide and.promote_oxidative curing in the organlc

peroxideyamine catalyst system. Other examples of the acid component



curing of drying oils and, when added to oil - based varnlshes and paints,
hastens the drylng or curlng t her eof . These nmetal salts or conplexes are
al so known, in the art, "siccatives" or "driers". Such substances

i ncl ude the pol yval ent- netal salts of higher allphatlc haV|ng from8 to 30
.carbon atons or of naphthenic acids that provide solubility in the. binder
monomer .system Generally, the nost useful drier salts for the. conp03|t|ons
. of thé\ﬁresent invention are salts oﬁ naphthenlc aC|d§a%ﬁ Eﬁ‘?é r] :

~aliphatic ac es of the val C copper
P R e o AR Be ki ¢ ke recteTins £ e dRy Hari st ST ore]
“iron [eratidyvaaadicuaridr phlniid a¢id;omyuistiercld Isaser saktdd,onlelnpl exes
accel er abed 93 A61dia"a Ay, ! Bén A1 0AYUG, he/eq Ppe! %ad%oﬂeerﬁr OMDigea i dati ve

curing in the organic perOX| e-am ne’catal yst system C her exanples of the
aci d conpbhetitc acid.44 mixture of drier saltscad¥ besuse#t36 or anion of the drier
salt are those of resinic acids, 2- eththexan0|c aci d, Iaurlc acid,
palmtic acig,-_nyri,stic aci stearic a eic aC|d i nol ej c aC|d

" beheni c_aci d* égoetd' énaecrl 9%55? Pge & |86baa§(5 3 @FP%“&EFU su L Mt ure of
drier sahpbahaycmtase@balbt gfaphteehadei ewbshl Esetylacebhwsdeodndcobal t and
nanganesgangatﬁgge 3&:&9?@' ha%n%é&%apﬁ?ﬁﬂa&eﬁ%htmh&e cobal t

acetyl acet onate and
. acetylacetonate.

Aromatic amines may be used in small amounts with the.ofganié_

1 peroxides and generally accelerate the action of the peroxide. For
‘example, aniline, N,N-dimethylaniline, N,N-diethylaniline, toluidine,
N,N-dimethyl p-toluidine, N,N-di(hydroxyethyl)toluidine, and.

"p-d1methy1am1nobenza1dehyde may be added for this purpose 1n ‘an amount
of 0 1 to2 percent by veight of the binder monomer system.

The erganic peroxides and hydfoperoxides that may be . used include.
the peroxides and the hydroperoxides derived from hydrocarbons vhich
contain frqm about 3 to 18 carbon atoms so that they are soluble in
-the binder monomer system..Suitable ofganic hydroperoxides'inélude
tertiary-butylhydropéroxide, cumene hydroperoxide, methyl ethyl ketone
hydroperoxide and diisopropylbenzene hydroﬁeroxide. Suitable peroxides
include benzoyl peroxide;.tert—bufylperbenzoate, dilaurylperoxide,

'K_f : di—(&-terf.butyl—cyclohexyl)-peroxide dicarbonate, Z,ZQbis-(tett-
butylperoxy)-butane, bisf(I—hyd:oxyfcyclohexyl)eperoxide, and tert-
butylperoxy-isopropyl carbonate. | |

A preferabie polymerization catalyst ié a mixture of en organic
peroxide and an aromatic amine. A more preferable polymerlzatzon
catalyst is a mixture of benzoyl peroxide or cumene hydroperoxide and
N,N-dimethyl p-toluidxne. An especially preferred polymerization
catalyst is a mixture of p-d1methylam1nobenzaldehyde, benzoyl peroxxde_

or cumene hydroperoxide and cobalt naphthenate. -

- The aggregate material (component d) optionally used herein may be



manganese oct oat e, rranganese napht henate and nmenganese acetyl acet onat e.
Aromatic anmines may be used in small anounts with the organic peroxides and.
~general 'y accelerate the action of the peroxide. For exanple, anili ne,

N, N- di et hyl ani l'ine, N, N-di ethyl aniline,- tqurdlne NN—dlrrethyI ' :
p-tol uidine, N Ndi(hydroxyethyl)toluidine,. and p- di met hyl am nobenzal dehyde :

- may be added for. this purpose in an amount of 0.1 to 2 percent_ by weig t of
the binder nononer system .The or gani% peroxi des and Hipgeolér8ldtes -t hy

" may be used include the peroxides and the hydroperoxides derived from . .
hydr ocar beny iRer&Hnesgandcnsyhssanesshat st Besllétﬁ%t'r B8nsufhopEBandc (angr they are
- 'sol ubl e i RnéfpRnkE rmasmm@ranay@mans Qs ihablba Qf@&ﬂt&elayﬁr @peniaxi des.

‘include tertiar dr ope cuneng RSL OX | .eth I _ |
ket one hde% gifd’ég‘é?‘% éj 5}555%@?8%%%8%%& ope‘r;oaﬁlge %gi%]yc g y -
per oxi des suhfdnjdeadidmzmdsphmmxachel, aertichatidl, pboindn zardde, and sodlum, SR

dil I -
5 o7y 4 Pofleln, daatdhl 854 wlghiny cege f;r%*i‘yg’éiy‘ﬁ‘qgﬁ*eiéf‘?g‘%%ix. de,

and tert- ab@rtawkpblr @eyal $Ofr %)}#y’lﬂlieareﬁéﬁht‘“éta feaxdfgdy Expmplede?t zation -

~cat al yst 'sﬁlf:hbmeXagﬂrég@{esaﬂnaﬂxﬂarﬁdhdpes’ﬂxcdEfl&ﬂfi ushedmpdeks - ari ne. “A nore-
er ﬁ<d de or -

. 'ELﬁLﬁreaﬁ;/gf ths ggr%é%fg\%ﬁ@ﬁﬁﬁ%. ?/ré'flﬁ!ﬁ?a'b' F’dfutjcriflr’lée)sfalﬁh éi‘m al preferred :
pol yneri zanalin pehlb]alsysluenesf a Thiexsande thft paylibecussgd any rmbeﬁz@l&'d@!ﬁﬂdé}f o
- benzoy1 p%ECB@ QEy size. Graded sand of medium particle size such as "Ottava"

" sand’ and "Best" sand or a m1xture of ‘the two may be used to better -
advantage Ottava sand is-a 5111ca sand of ‘the type referred to as - Sﬁi
"round". Best sand is of the type known as "sharp”. In both cases,-3 IR
fines will have beenfremoved;pIn-general; hoWeVer;.the_31eve size of
the sand may vary over'a'fairly.wide range. In lieu of or in addition.f‘

' to sand, it is possible to use fractured coloredfglass'marbles,"gronnd:rhsi

' glass, silica flour, emergy ponder, ground slag, and fine gravel.

| " . Further according to thehinvention'there is provided a three

- package composition, adapted to be used together,

..'a first package compriSing'components a)'and b)
a second package comprlsing component c) and,

a third package compr1sing component d) S EP :-'d' —

The second. and: th1rd packages may also be comblned together or the :

first and third packages may be comblned together
‘Preferably R, is Rl"where Ry’ is '—CHZ—CH24;
CoHs
-CH,-CH-; -CH;-CH- or -(CHz)¢- .

CH,



.or cunene hydroperoxi de and cobalt naphthenate. The aggregate nmateri al
(component d) optionally used herein nay be o -5- : Case
-154- 0136 any inert inorganic substance that is resistant to such organic
~and-inorganic acids, salts and alkalis as may be encountered in conmobn
~industrial plants, e.g. hydrochloric acid, sulfuric acid, nitric acid,

sul foni c-acid, phdsphoric acid, acetic¢c acid, formc acid;-ﬁﬂg di um

. potass¥um cal ci um and magnesi um sal 87 e. g. the chl or‘ﬁfés, Bﬁ%at es .and
al kali et al gnd aIég}ine ﬁarth nmet al. hydroxi des. Exanpl es of suitable-
aggr egat es i nEFHUEE2_MNE *Si'ica flour, crushed rocks or stones of quartz,
. granite, feldspar, gneiss, basalt, porphyry, and snmall pebbles thereof. The
. sand that nmay be used may be of any quality or of any size. G aded sand of
medi um par t i.cl RrefepablyuRh igsR:'OvhengaR: sdsda ardup REsformgbma@d oor &' mi xt ure of -
.the two may be used to better advantage. Ottawa sand is a silica sand of

the type referred to_as "rﬁyﬂg". Best sand is of the type knogg_g§ "sharp".
In-both cases, fing it~ have -been renoved. |In gener3 e r, the sieve
size of the sand np qry over a fgiyly wde range.. | of or in(b').
addi‘tion. to sand, PRl bl e to use fractured col™ ass mar bl es,
~ground glass; silica rour,'eﬁergy_pomder, ground sl ag, and f0ﬁ§3gravel.
vhere Ry’ is as defined'belpw‘
'.fka/ ' R Preférably Ry is Ry’ vhere R;’ is a linear or branched Ci-12 alkyl

- or Caa2 aikenyl.

- Preferably in a compoéitidn according to the-iﬁvencioﬁ, the
compounds of formula I are those of formula II |

= —— a— '_.l_... 1 II
CH, Ic C0-—0R, * —0 —R, . 1D
R '
where.the'symbols'are as defined above.

Preferably component b), when present, is

P i) a compound of formula III

CH, = t‘:—co--o-——a
R

4 (III)

in vhich R is as defined above and,

Ry is linear 6f branched C;.,, alkyl, unsubstituted or
'substituted by -one or more (preferably 1 to 3) groups seiected_from_
hydroxy, cétbpxy, thio br an amide group orlkq is Cs.g cycloalkyl,
phenyl, naphthyl, | -



Further accordrng to the invention there IS provrded a three package

conposition, adapted to be used together, a first package conprrsrng

. conponents a) and b) a second package conprising conponent c) .and, a thrrd _

."-package conprising conponent d). The second. and third packages fay al.so. be
‘conbi ned together or-the first and thrrd packages may be conbi ned together.

.. Rref erabl err] is [err] where [err s - CH2- CH2- _
- CH2- CH yoE (]CHZ)G[ CH]3 - 6~ Lereh. Cagésel%a%iég_‘brefeﬁbly

‘n.is 1. Preferably R2 is R mhere R is a group of formula a"~or b'. [err]
where [err] is as defined bel ow' Preferably [err] is [err] Wher e [err] is.a -
~linear or branched [err]. alkyl. ferr] alkenyl. Preferably i'na. = :
. conposition according to the |nvent|on the conpounds of, fornula | are
those of fornula 11 : : .

vhere A and Rys are ae definedhahove; or :
ii) a compound of forﬁula'iv
cu2 C-——CO—(O-——R)-—O—-R ()

| 2a
| R

in vhich R, Ry and n are as defined above and

R:a is'a group of a; to e,

l. co— o :mf' 'h' wé__h t et
(:;2/—- (3) o [:;1// (b)) | :[:“ o ley) N
~ COOR : ~ COOR ~COOR - R
: 13 . | _ 13. : 13 :

'rw%' h
(c' . ('di)
“COOR '

- 13

co—

_:(ei)

CO——OR13

vhere R;; is hydrogen, an alka11 or alkaline earth metal cation or.

| a mono-, di- or tri- C,-. alkylamine, unsubstztuted or substituted by
1 to 3 OH groups.



[err] where the synbols are as defined above. Preferably conmponent b), when
present, is i) -a conpound of forrmula IIl [err] in which Ris as defined
above and, R4 is linear or branched [err] al kyl, unsubstituted or
substltuted by one or nore (preferably 1 to 3) groups selected from
hydroxy, carboxy, thio or an amide group or R4 is [err] cycl oal kyl, phenyl,
_hapht hyl., e Case 154-0136 A :
o -AWhere A and [err] are as defined -above; or ||) a. conpound of formul a
IV [err] in which [err] and n are as dekiLned above and [gase]134-0a3@r oup of
[err] to [err] [err] where [err] is hydrogen, an alkali or alkaline earth
‘metal cation or. a mono-, di- or tri- [err] alkylamnmine, unsubstituted or
substituted by S ' ' : -

Preferably component c¢) is-

a combination of 0.1 to 5 X by Qeight Ci-1s hydrocatbyl peroxides .
or C3_;3a hydrocatbyl hydroperoxides and 0.005-2 X by ve1ght of a
polyvalent metal salt or a complex and/or 0.1 to 5.% of an aromatic

amino_group containing polymer accelerator,

all percentages being based on the weight’of’cbmponents a) and b)
present. '
Further according to the 1nvent1on there is prov1ded a compound of
formula VI '
CH, = C—C0—(0OR,) ———0-—R |
2] In 2 (V1)
o

vhere na is an integer of from 2 to 10 inclusive and the other

symbdls are as defined above.



" 1to3 ™H 'gr'oup's Case 154-0136 Preferably conponént c) is a conbination
of ‘0.1to X by weight [err] hydrocarbyl peroxides or [err] hydrocarbyl -
hydroperOX| des and. 0. 005-2 X by weight of a polyvalent netal salt or a
conmpl ex-and/or 0.1 to' 5 % of -an aronmatic am no group contai ning pol ymer
accel erator, all percentages being based on the weight of conponents a) and
b) ‘present. Further according to the invention .there i's provided a cog%und.
“of formula VI [err]. where na is an in%eger of- from 2 tQ?lS§0154ﬁ@13fslve

t he ot her synbols are as defined above. -9- ' -Case
154- 0136 Furtﬂv@ﬁherceemdnggt@ the linm'emnowetrﬁe%% l’lrg"’pﬁedv?d@epa“'@oﬁf)ound of -

- formul a X%ormula XX
in vhich theisymhgleﬂare aS'defined above..
Further accordlng to the 1nvent10n there is provided a compound of |

formula V as defined above

: " Further according to. the invention there is provided a compound.of '
- formula XIV ' ' : . i
CHZ (ll——CO—O —(-R —-0}— R2 (XIV)
| Ra

in whlch R, is methyl and R;3 is other than Cio- 18 alkyl and the
.other symbols are as defined above.

Compouhds'of'formhla I vhere_Rz-is a group of formula a) to_e) can

- be formed by.

i) reacting 1 mole of an anhYdride of one of formulae L to LIV
o o |
N . \ _
B - ”,0 : /,D (LII)
o’ O T
. co
co
SN — \
0 (LIII) _ ' _ ' (L)
~o0” _ : : _CHZ. 0




[err] in which the synbol's are as defined above. Further according to the
invention there is provided a conpound of formula V as defined above. .
Further according to the invention there is provided a conpound of formula
XIV [err} in which [err] is nethyl and R3 is other than [err] alkyl and the
- other synbols are as defined above. Conpounds of formula | where [err] is a
- group-iof formula a) to e) can be forned by i) reacting 1 nole of an
'anhydr'l—‘ﬁe of one of fornmulae L to LIViperr] -10- Case 154-0136 Case
154- 0136 with 1 nple of a conpound of fornmula XVI R3-CH (XVI) at an S
el evat ed t'diBel bttt 8 senpaind Cdnfrrmida dVIfornula XVI1. HOR2 (XVI1)
followed by ii) reacting 1 nole of a conpound of fornula XVI1 with 1 nole

of. a R3—OH (XVI).
at an elevated temperafure to_fofm a.compound qf formula XViI.
ﬁO—Rz (XVII)
| followed gy.
ii) reacting'i ﬁole of a comp&ﬁnd ofifofmula XVII Qith 1 moie of a
st " compound of formula XIX | ' '

HO;(RI;O)n-H (XIX).

-;t‘an eieVatea tempérafure to fofm a'compound of.formula-XXI.
.R240;(R1;6)n—.ﬂ 'l(XXI)

vhere R, is_as.defined above

followed by |

. iii) reacfing 1 mole of a compound of formula XXI with 1 mole of a
=t compound of formula XXII '

CH,=C-COOH  (XXII)
R

at an elevated temperature to form a compound of formula I.

In the above reactions, elevated temperature means, a temperature
from 40-110°C.

A compqund of formula VI vhere R; is not alkenyl can be prepared



corrpound of forrrula Xl X [err]XI X) at an eI evat ed terrperature to forma
conpound of formula XXl [err] (XXI) where R2 is as defined above .
followed by iii) reacting 1 nole of a conpound of. formula XXI with 1 nole

of a compound of fornula XX | CH2=C- COOH {XXI'l) /| R at an el evated

" tenperature to forma conpound of forrmula I'. In the above reactions,-

el evat ed terrperature means a tenperature fromf[err] A conpound of forrrt]Ta

- ~VI where R3 is not al kenyl" can be prepated -11- Case 154-0136 13

. 154-0136 by a) reacting 1 nole of a conpound of fornmul a VII [err] W|th 1
rmle of anbé(md anhydrlde of forrruIaLto LV above - - .

a) reacting 1 mole of a compound of.formula VII

" CH=C=C0-0-(Ry-0),,-0H o
R ) ' o

" with 1 mole of an acid anhydr1de of formula L to LV above
to form a compound of formula VIII '

'--Rz;-o-(RI-O);—COQCQCHg: o |
N o A 4 2§
R

in which- the symbols ‘are as def1ned above, at an elevated temperature,- i
the compound of formula VIII optionally being salted by reaction with
alkali to form an alkali metal salt' followed by '

b) reactlng 1 mole of the compound of formula VIII or a salt
thereof with 1 mole of a compound of formula IX .

Rs -4 (IX)

vhere A; is a group capable of being split off from R3, at

elevated temperature.

Other compounds of formula I can be made by known methods from

" known compounds.

_ Preferred compounds of fo;mula IX are R3.-'O - 80 - ClL, Ci_q alkyl

or Cyclohexvl-chloro.sulphites, di-R;QSulphates, triFR3-phosphates,-

: tri-R;-phosphites or R;-halogen'(in a suitable solvent such as
hexamethyl phosphor1c acid tr1am1de) Reaction b can also be carrled
out in the presence of isonitrile and Cu,0.

Preferably the elevated temperature of reaction. a) is 80- .110°C and



to forma conpound of formula VI [err] in which t he synbol s are as
defined above, at an el evated tenperature, the conpound of fornula VI11
"optionally being salted by reaction with alkali to forman alkali netal

salt; followed by b) reacting | nole of the conpound of formula VIl or' a
salt thereof with 1 nolé of a conpound of fornmula IX [err] _ (X wh_er-e
ferr] is a group capable of being split off fromR3, at el evated

t enperature. Other conpounds of formuiz. | can be made lpysknowngiget hods from -
known conpounds. Preferred conpounds of formula I X are R3 - 0 - SO - CI
[err] al kﬁbroreacyndmhézxiﬁl 40k809c0 sul phites;, di-R3-sulphates,
‘tri-R3-phosphates, tri- phosphl tes or R3-halogen (in a suitable soI vent
such as hexamnet hyI phosphoric acid trianmide). Reaction b can also be
‘carried out iGomperndsy efdesauls XXseami be imade dn ap eanallogyust methiolyuging @| evat ed

t enper at U’E:Gm;ﬂfunﬂ e b ARuIR) VI wix@fé hadf¥ 1 and h2zompound of formula VIII Case

154-0136 LRI §2CHOD Boub®of Folhuta oy

Compounds of formula XIV can be prepared by reacting a compound
Qf'formula'VII'where'na is n and R is methyl with an anhydride of
formula L to LIV followed by reacting the product with a
compeund of formula IX.

Compounds of formula I when n=1l and R, is derived from acry11c

acid are known or can be made from known compounds by known methods.

Methyl_estefs'of compounds,ef formula I (e.g. vhere Rj; is'methyl)
‘can be reacted with linear or branched fatty alcohols to form -
appropriate fatty alcohol esters by known methods (eg. in the presence
of alkali catalysts)

Compounds of formula IIT can be prepared by known methods froh
appropriate reactants.

; Combounds_of formula IV can be made by'a method analogous te that
for forming compounds of formula I from appropriate reactants.

2
.

Compounds of formula V can be prepared by reactingfl mole of a
compound of formula XII '

CH,=C-COOH (XII)
7/
‘R

vith 1 mole of a compound of formula XIII

R10-0-(R1-0),-H - (XIII)



“Conmpounds of forrula XX can be nade by an anal ogous nethod using a conpound- .
~of formula VIl where na is 1 and a conpound of forrmula VIII where Ra is a -
group of formul-a [etr] Conpounds of formula Xl V. can be pr epar ed by reacti-ng
a"conpound of fornula VIl where nais n and Ris methyl- with an”anhydride
- of formula -~ .. L to LIV followed by reacting the product with a conpound
of formula 1X - Cbnpounds of formula | when n=1 and [err] is derived frﬁﬁ?
acrylic acid are known or can be made1d+ om known conpouade IHa-Qi3HMN

met hods. Met hyl esters . of compounds. of formula I (e.g. where R3.is nethyl)
‘can be r eshésd thetéynﬂbolmatreoas ldeémdedbdvabtg't ahcelrynted GeRRRIGtUERI OpT i ate
fatty alcog %b%ﬁtﬁfg knomn nethods (eg. in the. presence of alkali .~

catal ysts). npounds “fornula 11l can be prepared by known nethods from
appropri ate reactants. Cbnpounds of fornula |V . can be nade by a nethod

~ anal ?90}[15 to ﬁﬂ@he%%ﬁc?%x%nﬂ? GR8 pﬁﬂ@d%dﬁf theéteid Gprbvfdeﬂnhaﬁﬁlbiwn Iat e f '-
‘reactants unds of, f.ormu can be are nol e of* a
compound &P~ ?‘gg’ﬁﬁt FORFFIERERE g@ff—f % rect f“f “Fégsr ]°¥RE?M'“P% ?&x le of a:

) conpound of. fornula XUl - _ _

--[CHZ - C-C0 (ORl)n - 0R2] ' : (XXX)

R .

 in which the symbols are as deflned above optlonally together w1th _ f.-ﬂwx'
'40 90% (based on the welght of the total compos1tion) of component d)

Preferably the number of recurr1ng units of formula XXX 1s from 3

to 50 1nc1us1ve

. Compos1t1ons accordlng to the-invention contain1ng components a),
[optlonally b)],c) and d) are useful for repalring concrete materials.
or surfaces Such a compos1t10n is app11ed to .the surface requ1r1ng

- repair and is allowed to_harden at ambient temperatures..

The composztlons or compounds accordlng to the invention can be
used alone or together with filler for 1mpregnating and/or ‘covering
_porous material espec1ally concrete, for example for f1111ng cracks.
Such uses descrlbed in US Patent 4,460, 625 '

.Examples 1 to-6

1 mole of phtha11c acid anhydrlde is reacted with 1 mole of
' methacry11c ac1d glycolester at a temperature of about 100° to form an
-intermediate of ‘formula 1__ o '
| |
: C-_—'O—'CHZ' CHy™— —C—C = PHZ_
. . o o CH3 _
COOH I ' “(1a)




[err] - 13- S ' Case 154- 0136 where the synbols are as
‘defined above, at an eIevated tenperature (e.g. at [err]) Further. according
to the invention there is provided a honpb- or co-polyner containing at
‘least 3 recurring units of formula XXX [err].in which the synbols are as

-. defined above optionally together with 40-90% (based on the weight of the

tot al sconposi tion)” of conmponent d). Preferably the nunmber of recurring:
-units~gf formula XXX is from3 to 50 FHcl usive. Conposi FreM35&da6ding to
~the invention containing components a), [optlonally b)],c) and d) are
. useful for repairing concrete materials or surfaces. Such a conposition is

-applied to theTutsmoand @FUEsImIda rLPAS Meantalised Witkabdion hypdteidat anbi ent -

Lenper al Ut Sha (IR EPTROMY LOMP whoONPOHRERACERIARRD (e (S, Ayt | 07 Can
e used al ne of o &the ? for %f -or co ering -
por ous nat epmmundeebéermhaylcdﬂfenert éelﬁ‘OﬂSefxéﬁpW@st#t Bl Yisegsiwacks. Such -~

uses. descr 'mgﬁﬂxt‘e@ iﬁaPQEWEi&ﬁe%&%@meé&arWiﬁalé 2t 8t 0 rpm as given in

the Table below By an analogous method further compounds of formula 1
where the symbols are defined in the Table can be obtained from
appropriate reactants
0 0 CH
: 3
I o

- .0 A—0—C—C CH,

B
N7
C\\ :
C
Table
Ekemple A o B . Cc Viscosity
1 ethylene o-phenylene . methyl _ 60
- 2 ethylene o-phenyiene isononyl . 380
3 ethylene o-phenylene isopentyl 246
4 ethylene o-tetrahydro- methyl ' 6514
| phenylene
5 ~ propylene | o-tetrahydro- methyl _ 66+3
Nl o ) : phenylene '
6 propylene o-phenylene methyl 56

Application Example

The cohbound of formula 1 of example 1 and - the intermediate of .
formula 1, are mixed vith aggregate and catalysts according to the

folloW1ng recipe.

* sand - 229.2 g
" silica fume : 23.2 g



- 1 mole of phthalic acid anhydride is reacted with 1 fmole of methacrylic.
~acid glycolester at a tenperature of about [err] to form an internedi ate of:
formula [err] lerr] = -14- ' : Case 154-0136. The corrpound of
-forrrula [err] is neutralised with sodi um hydroxide and reacted at [err]
“with {err] mol e of di rrethyl sul phate. The resulting conpound of fornula 1
~defined belowis a liquid, wi th a viscosity, nmeasured in a Brookfi el d_@__;
~viscosineter,. Spindl-e 2 at 60 rpm as gl¥en. in the Tabl e Caet Gi4- -@36an 4“
anal ogous rret hod further conpounds of formula 1 where the synbol s are’

- defined in the Tabl ecomgpunse ofbtoamuial 1fP6rﬁxabpr‘k3p?$%1te reactants. [err]
‘Table Exanple . coﬁlpound of formula 1B - 2.25¢g - C. .~ Viscosi ty 1

_gt Bﬁleﬁgleen'é _. | i gorpl_g_ qa’"i"“e"ﬁ%"‘gyde et ﬁy?eﬁg ’ gt BKleﬁgleene
isopentyl - .. 24cﬁlménehydrome_myﬁéme S _oOt.%tgahydro-. rret hyI ' -
654—[ﬂ1enylene ;f - eobalt-nephthenate . 0.9g '

300 ¢

" This eompos1tion hardens wvithin 15 minutes and can be tested for L
: strength after 12 hours For dispatch to the build1ng site, the
' aggregate, the monomer and the catalyst composition are packed in
different packages. ' ' '

3700/DM/MC -



‘5 propyl ene nmet hyl - . 663 phenyl ene 6

nr epyl ene 0- phen nethyl 56 Application Exanple
The conpound of fornul i{m m,gm and the internediate of fornula
[err] are. m xed with ag ﬂlysts according to the follomnng

reci pe. sand = * 229.2 g silica funme

23.2 g - 15- Case 154-0136 conpound of f lLla 1 of Ex 1
42. 75g330npound of formula [err] ~16- 2. 25¢g d|netﬁ??%ﬁgﬁgﬁggzaldehyde '
1.8 g cumenehydr oper oxi de 0.9 g cobalt naphthenate

‘0.9 g 300 .g This conposition hardens-within 15 minutes and can be tested
“for strength after 12 hours. For dispatch to the building site, the
aggregate, the nonomer and the catalyst conp05|t|on are packed in
di fferent Eackages .

i alms

1..A composition comprising
a) one or more compounds of formula I

CH, = C —CO—(ORy)-—OR;, a -

o —

in vhich R is hydrogen or methyl,
' i R; is linear or branched C,.; alkylene
" n is an integer-f;om 1-to 10 inclusive

R; is a group of formula a) to i)

| co—
l - (a) S
COOR, ~ COOR
| /);co-—-
— | (f)
CH (e)
X2
| N\ 0 —0R ;
| CH,CH, | s
CH.—C 1 (h)  op —cuz—c—_(cnzo;—%_)

vhere R; is a linear or branched C;_,; alkyl group, linear or
branched C;_,; alkenyl, unsaturated or saturated Cs_g. cycloalkyl (e. g-

; cyclohexyl or cyclopentyl), phenyl, naphthyl



3700/ DM MG '~46_;__;__;__;_____a_ Case 154-0136 dains 1. A conp05|t|on
conprising a) one or nore conpounds of fornula | [err] in which R is -

rteosevorns MY <5 orooe"or or v " E0c ) penei”

where R3 i's a |inear of bfanthed [err] al kyl group, |inear or branched
" [err] alkenyl, unsaturated or saturated [err] cycl oal kyl (e.g: cycl ohdxyl
- or cyclopentyl) phenyl , " napht hyl , -17k7- Case 156886154~ 136

. [err]. where Ais [err] alky[ene or [err]'alkenylene;‘[err] is. hydrogen or

where A is C; 6 alkylene or’ Cz 6 alkenylene, Ry; is hydrogen or T.':
acetyl' and Rys 1s Ci1-6 alkyl (hereinafter referred to as’ component
a) and '

b) optionally one or more vinyl compounds that are other than of
formula I (hereinafter referred to as component b), and

c) 0.1 to 10 % (based on the weight of components a) and b)
ypresent) of two or more polymerisation catalysts (hereinafter referred .
to as component c), all percentages being by weight of the

-composition '

2. A composition according to Claim 1 containing 20 to 100% . of
‘component a) and O to 802 of component b).

3._A cOmpoSition"aCcordinghto Claim 1 or Clain_Z-containing 40-95%

based on the tbtalzweight of composition of_inorganic aggregate.

4. A composition according to any one of the preceding'clains in
vhich compound a) is a compound of formula II ' '

CH; = C - CO - OR;’- 0 - R, _ (11)
R

where R;' is -CH; - CHz-; -CH; - CH-;
| |

CHj



_acetyl “and [err] is [err] alkyl; (hereinafter—referred—teo as—conponent a)
~and b) optionally one or nore vrnyI conpoun her t han of
forrmula | (hereinafter referred to as COWOM@ m 1to 10 %
(based on the weight .of conponents a) and b) , or nor e
~ pol ynerisation catalysts (hereinafter referred to as conponent c), al
-~ percentages being- by weight of t he conposition. 2. A conposition according
. to dai'm 1 containing 20 to 100% of cagponent a) and O CaseB054-@i3€onponent
b). 37 A conposition accordrng to CQaim1l1l or Caim2 containing 40-95%

~based on the total weight of conposition of inorganic,. aggregate. 4. A
.. composi tion accordi n? g0 any one of the preceding clains in which corrpound_

a). is a conpound of drinul a” 11 [err] where [err]-is [err] - 18-
Case 154 0136 C2H5 | rr] [err]. is a group of formJIa a’ or b

—CHZ - CB - _ ,or_ —(Cﬂz)s-

R’ is a group of formula a’ or b’

B w— 00—
_ : ' . (b') -
| COOR,* Y Nooor,! .

3
N
~ where R3’ is a linear or branched C;_;» alkyl or Cz 12 alkenyl group;
and R is hydrogen or methyl '
5. A composition according to any one of the preceding cléims in
vhich component b) is selec:ed from- '
‘i) a compound of formula III
CH2 = (II—CO'—O-—-R4 J—
R }
2ivj in which R is as defined above and,

_ Ry is linear or branched C;._,; alkyl, uneubstituted_or
‘substituted by one or more (preferably 1 to 3) groups selected from
. hydroxy, carboxy, thlo or an amide group or R4 is Cs-¢ cycloalkyl
phenyl, naphthyl, '

—4 / oo “““O"R‘S



- [err] where R3" is a'rrnear or branched [err] al kyl or'[err] alkenyl group,
and R is hydrogen or. methyl. 5. A conmposi tion according to any one of the -

'precedlng—eLarns—+n—Mh+§h~eenponent b) is selected. fronrr) a conmpound of

rmul a er ch Ris as defined above and, R4 is |linéar or _
.branched [lﬁlbl Iﬂ\l!muu Irﬂjﬂ)strtut ed or substituted by one or nore
(pr ef er abl ’ sel ected fronrhydroxy carboxy, thio or anjéyide
group or [err] is [err] cycl oal kyl ,- {ﬂvanyl napht hyl, Eé&Jlsa 0 3d9-

- Case 154-0136 where A'and [err] are as. defined in claim 1 ; i) a -
- conpound of formula IV [err] in which [err] and n are as defrned |n Clarm
1; [err] is a group of [err] to [err] CO .

vhere A and R;s are as defined'inuclaim i; andr
ii) a compound of formula IV -

CH, = C—C0— 0-——R —— av)
fa = i ( )i—0 Ry, . (Iv)
R

~ in ﬁhich R, Ry and n are as defined in Claim 1;
. Radsagrowpofa toe . - R
IR CY N B R ﬂ:: )
cooR_ - B Gt
o . .13 S | -;00R13 _ _CO_OR13 |

co—

_)/.

'cof— L : S 7™ . I fe  . ) '_'
: E«: (¢) | | Ch, : | .‘) L
_— QOR o i | . N\~ - L . ;"M

13

13

" where Rys is hydrogen, an alkall or alkaline earth metal cation or
a mono-, di- or tri- C; N alkylamine, ‘unsubstituted or substituted by
1to3 OH groupsa' '

Nco—or,, N



[err] where Berr]'is hydrogen, an al kali or al kaline earth nmetal cation or
a mono-, di-ior tri- [err] alkylam ne, unsubsti ed by lto
3- OH groups,. - 20- Case 154-0136 6. ositio _
according to ‘Gaim1in which conponent ¢) is ﬁ“l IIMIILWHH 0. 1'to 5 X
by wei ght. {err] hydrocar byl peroxides or [err roper oxi des
and 0. 005-2 % by wei ght of a polyval ent netal salt or a conplex and/or 0.1
to 5 9%ef an aromati c ami no group containing pol yner accelerator, all o
percentages being based on the wei-ghoof conponents a)c@@d:(m.om@sent. 7. A
conmpound of formula VI [err] (M) in which Ris hydrogen or nmethyl [err] i's
1inear or branched [err] al kylene na is an integer of from2 to 10 -
inclusive; R2 is a group of formula a) to i) [err]

6. A composition according to Claim 1 in which component c) is

a combination of O.l to 5 % by weight C3.;4 hydrocarbyl peroxides
or Ci_js hydrocarbyl hydroperoxides and 0.005-2 X by weight of a
polyvalent metal salt or a complex and/or 0.1 to 52 of an aromatic

amino group contalnlng polymer accelerator,

all percentages being based on the ve1ght of ‘components a) and b)
present '
7. A compound of-formﬁla VI
CH 2 = C—(C0- —(OR ) —O—R
i 2
R
(VI)
" in vhich R is hydrogen or heth}l
; | . ‘R, js linear or branched C,.; alkylene
L . na is an integer of from 2 to 10 inciusive;'

Ry is a group of formula a) to i)

0 — ~0— 0 — 0 —
Q (@) Q/ (v) ( R Q'OOR
 Co0R, CooR, ~ COOR, - 5

(d)



(d) _-21- L SR - Case '154:0136 ['er'r] where R3 is a linear or
branched [ group l'i near -or branched [err] al kenyl, -unsaturated

. or saturat (e.g. cyclohexyl or cyclopentyl) phenyl ,
napht hyl. ,- mme‘m‘ mm“rer r] al kylene or [err] alkenylene; [err] is

- hydr ogen or * ¥l mane [err] is [err] alkyl. 8 A conpound of formula XX
[err] in which Ris hydrogen or nethyl [err] is linear or branched [eﬁil

- al kyl ene where R3 is a linear or brancbed [err] al kyl greaye, 15&,1_@'%%
branched [err] al kenyl, unsaturated or saturated [err] cycloalk

(eg
- cyclohexyl or cyclopentyl) phenyl naphthyl
- Case 154- 0136

_. // - o . CHZ-f——CB_ :(f);__:, .: -; .
' ~ (e) e
IRV S
—CH, CH; S O B
(h) or —cuz-——c—((uz'o_- )
vhere Ry is a linear or. branched Ci-23 alkyl group, linear or |
branched C,_,, alkenyl, unsaturated or saturated Cs_¢ cycloalkyl (e g
: cyclohexyl or. cyclopentyl), phenyl naphthyl,
- - —A = /) Rs
. whgre A is Cy_g alkylene or C2-¢ alkenylene; Ri1 is hydrogen or
acetyl; and R;s is Cy.¢ alkyl.

8. A éompohnd of.fprmula.xx
'w2=b—m—ﬁ—m—ﬂf{q

(XX)

- < Ju—

COOR
in which R is hydrogen or methyl
R; is linear or branched C,. 'y alkylene
vhere R3 is a linear or ‘branched C;_,, alkyl group, linear or -

' branched Cy-3; alkenyl, unsaturated or saturated Cs-¢ cycloalkyl (e.g.
_ cyclohexyl or cyclopentyl), phenyl,. naphthyl, - '



. . R , . X . .. \ .
[err] where Ais [err] alkylene-or [err] alkenylene; [err] is hydrogen or
acetyl; and [err] is [err] alkyl. 9. A conpound of f hlmrmm

whi ch [err] and n are as defined inclaiml, R4 is uﬂm”"}uear
Or branched [érr] alkyl group, linear or branched [err] al kényt

. unsaturated or saturated [err] cycloalkyl (e.g. cycl ohexyl or

- cycl opentyl), phenyl naphthyl, [err] where A as [err] alkylene or [err]

al kenyl=ene; [err] is hydrogen or acetyd2-and [err] is [e¥asp BH4k9Q136 with the
‘proviso that [err] i's othg [err] alkyl. 10. A process for preparing a
. conmpound of fornula I o Caiml where R2 is a group of fornula
a) to e) conpri.sing i nol e of an anhydride of one of fornulae L

to LIV [err] -23- ~ Gase 154-0136 [err] A : e

vhere A is C; ¢ alkylene or C,_¢ alkenylene, R;l is hydrogen or

_ acetyl and Ry is Cy_¢ alkyl.
9. A compouhd of fqrmula XIv
CH, = € —C0 —0 —{R,—O0}—R, (XIV)
| SR .
Ra
in YhiCh R;, Rzeand n are as defined in claim 1;
R; is methyl;
Ry is a linear or branched Ci-22 alkyl group, linear or -

branched Cz-22 alkenyl, unsaturated or saturated Cg.¢ cycloalkyl (e g
cyclohexyl or cyclopentyl), phenyl, naphthyl,

or - ' A _-_.O_;_Ris'

vhere A as C;.¢ alkylene or C;_¢ alkenylene; Ry; is hydrogen'or

R acetyl and R;g is Cy_¢ alkyl, vith the proviso that R; is other than
- Cio-1s. alkyl. ' :

10. A process for preparing a compound of formula I according to

. Claim l_ﬁhere R; is a group of formula a) to e) comprising
i) reacting 1 mole of an anhydride of:one'of.formulae L to LIV

— 0 | . Co R
Q ) Q/ \ | | ->0 (L)
| / | co | -

@ | (L)



With 1 mol e of a. corrpound of forrrula XVI 'R3- OH (XVI) ‘at an el evated
tenperature—t w%m—a_cmmound of fornmula XVI1T HO-R2 (XVI1) followed by ||)

' r_eactl conpound of formula XVI1 with 1 nole of a conpound of
- for rrul ﬂjﬂ’@"i&” el evated tenperature to forma conpound of fornula

XXl [ enr s defined above followed by iii) reacting 1 nole of
a conpound of formul a XXI with 1 nmole of a conpound of fornmula XX I [érr]

- =24~ + . Case 154-0136 #3-an el evated temasealss-e1360 f of

' corrpound of for mula l. 11. A conpound of fornula I substantiall'y as here| n

described with-reference to-any one of Exanples ]O to 6. 12.. A conposition.
substantlally as herein described with referenc- S :
\ (L)

| co\ o
3 (Lm)
: o/_ .

vith 1 mole of a compound of formula-XVI

R,;oH (xv;) 

'at.aﬁ e1e?atgd tempe;aturé:folform a gdmpoﬁnd of férmﬁla XVII
Hd;Rz (kVII’.i

Ifolipwedﬂby

ii) reactlng 1 mole of a compound of formula XVII with 1 mole of a
compound of formula XIX '

HO-(Rl-O)n-H (XIX)
at én eievaté#IFemperatUre to form a compound pf fo:mpla XX1
Rz.-d-(Rléo>'.;- B (xxr)
' wherg R, 'is_as.defihgd ab;ve
: folloved.by

iii) reactlng 1 mole of a compound of formula XXI v1th 1 mole of a

compound of formula XXI1
CH3=C-COOH - (XXII)

/
R



.to the Application Exanple.' Published 1989 at e Pate 3 State -
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U e S | L Case 154-0136

o .

at an elevated temperature to form a compound of formula I.

11. A compound of formula I substantially as here;n described with

_ reference to. any one of Examples 1 to 6.

12, A composition substantially as herein described with reference

to the Applicatxon Example

be obtained trom The Patent Ofhice.
86771 Higt Kalborn, London WC1R 4TP. Further copies may . Com, 1187

Eent BRS 3RD. Printed by \!u!up)ex techniques 1td; 5% Mary Cray.

Published 1989 at The Patent Office, State House.
Bales Branch, 5t Mary Cray. Orpinglon.



