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ot hwe sy (hat s paPATTRE e@ﬂﬁéﬁié&i‘ﬁ e metha. iy SEBRTS

it is to be pe l%ag&ﬁ@%iﬁﬁkar |(éﬁ)§ﬁ @d 1473 and by . the fol I ow ng
st at ement : (31)35&, @%5 24814 at to photo- pv\gyﬁe WIS
f or mul atlons an anﬁFﬁgae@gep 7ﬁl,,pa y t0 such fornul ations 1> s e
a photo-sensiti ﬁ%ﬂgﬁﬂeﬂaﬂ cahtiate and accel erate pol ymeri saf
exposure to |i gite (44 CompledPp¥cifidatiéh RIbBSLAY HadeVIeTs | on provi des ([ 5
phot o- pol yner i sa@ es1h awIroLedosBR/504Ca7E 494D | Ses a phot o- pol yned|il
system i n associwaf i(52) Indiex bt cqpeato- sensi ti zi ng 10 amount of a
formula I, C3P ' 406 408 414 504 506 510 524 540 544 HL 10 0 [
Ris an unsubstituted ¢®2CsBe22702Y a8 HAGIY 89 351 35DIGhIFH 388 013 whe i
is a direct coval ent -bond or 49%6 62 668669 69 émr] or- [err] and ei t her
[err] and [err] ar 672 keRntepdAdgs AVAR anddfeiRT Ri s a direct coval ent bond,
X2 and [err] together alternatively formone of the bridge nenbers -0-,
[err] -SO and [err] Hal is chbq9PHROTOFOLYMERISABLEBRORMULATIONS or 2, 20
any substituents on the radical of fornmula a being sel ect ed such that the -
ul t ravi ol et 20 absorp(ﬂl)on W&xsmfl-'ﬁmeofr%ﬁs Q‘m Bﬁhdsmzeql%ﬂ,m a I
lies in the range 25 "El ﬂxmﬁ'aﬁ m bw mso :
h@éﬁi@ﬁa%ﬁﬁ% ;”fﬁ i

appreci ated, the sele

fornms part of t he sgener arhelpreent inekgton irélatéshe pifoiolymesls emrnmuuoramhdmasspea 5 -
Preferably, the for muficaly. mnsucmt;!lmd@snsas mlteﬂeg’enm"twmﬁ% agfento iaitise #pbund
of 25, - ' accelérate polymerisation on exposure to lig

_ Accordmgly, the present invention provxdes a photo-polymensable formulation

which comprises a_photo-polymerisable system in’ assocmnon with a photo—smsmzmg .
10  amountofa compound of formula I, , I lQ
. o
R—J}—C(H)M(Hal_)ﬂ_ .
 wherein R is an unsubstituted or substituted radical of fonn'uta a
: a-
wherein X, is a d.lrect covalent bond or is —O-—, —8—, —SO—, —SOz-— or
15 - | ) —CIJ— ' S 15
and either X, and X, are each hydrogen or, when X, is a direct covalent bond, X, and-
Xs together alternatively form one of the bridge members —O-, —S—, —~SO0—
Hal is chlorine or bromine, and m is 0, 1 or 2, '
20 _ any substituents on the radical of formula & being selected such that the ultraviolet 20
absorption maximum of the resulting compound of formula I hes in the range 250 to
400 nm, especially 270 to 360 nm.
As will be -appreciated, the selection of substituents on the radical of formula a
forms part of the general knowledge in the photo-sensitizer art.

25 Preferably, the formulation includes as photo-sensitizing agent a compound - of 25
formula Ie " _ ) '

_Ia

0 y :
R’—-yI-—C(H)m(Hal) 3-m



formula la [err] O (2) 2 1, 513, 272
wherein Hal and mare as defined above and R is a radicalof fornmul a aa
wherein [err] and X are as defined above 5 each of [err]-and-err]

_ |ndependently, i's hydroogen or [err] ‘with a 5 maxinum of 18 carbon at ons
in the aggregate of all .of- the substituents [err] Terr] and [err] -and [err]
hydr ogen, chlorine, brom:ne, iodine or a radical 10 wherein [err] is
‘¢rr] wherein Hal and mare as defined above, fureny], thiényl, phenyl or
nyl. substi- tuted by an alikydsberr] substltuent or 1 or 3 hal ogen

S st : .edtbever I oe ° ~—br one: or
i_odine.-wmiab' or mu ation ‘i-ncl udes aspotos itizing
agent a'“cd‘ﬁ‘bgdhﬂ”?c‘?l“fwla%rnul alb 15 0 [err] wherei.n Hal %?d m are as
defined above and R' is a :a!ir cal of formula ab 20  .wherein [err] ‘and

,[err] ‘are as. defi ned. abovg aa. 20 and X1' is
0- or “rore.. preferably a radi ' rrula ab’ V\/nerern [err] ~and [err] are
as -defi ned above. . I rf phrt i*cul ar, the fornulation \dtef erably

i nclh udes as !E)hoto sensrtlzr n agent a com . 25 pound of formmula‘lc [err]

V\,hejern Vv al ogen -sgbstituents
chl orine, %ﬁhﬂﬁlﬂ ohca iy the E.égfe‘%%‘%m&éwﬁ@ﬁ%ﬁ areypreferred
and chl orisndRes nost preferred Wien any of [err] and-[err] are alkyl, this

is pref@dReisjydregen, chipeive.drosine, iodimor g wdigh| y [err] especially [err] and in
particular [err] alkyl, e.g. metgyl. Such alkyl -may be straight or branched
chain, primary, sec.on_dary or tergiary. ' ' :

10 .- wherein R, is —C(H)n(Hal)sm L 10
' wherein Hal and m are as defined above, furenyl, thlenyl, phenyl or phenyl substi- :
“tuted by an alkyl (C,—C,) substituent or 1 or 2 halogen subsnmems, the or each :
-halogen substituént being chlorine, bromine or jodine. = -
o - More prefetably, the formulauon mcludes as photo-sensmzmg agent'a compound
15 of formula 1 » T

o

R” ----I(IJ—-C(H),,,.(Hal),.,.4m

wherem Hal and m are as defined above
and R” is a radical of formula b .

P

20 wherein Ry Ry, R, and R, are as deﬁned abwe, o _ - | .20
and X’ is —O— or —S— _ o |
more prefetably a radical of formula ab'

b@

- wheremRI,Rﬁ,a.m:lX1 areasdeﬁnedabove : o
25 In particular; the formulation preferably includes as photo-sensmzmg agent a com-. 25

~pound- of formula Ic
o ' Ic.
] ' ' :
©- —‘—c-c ) ““”3-u : : o

wherein X/, Hal and m are as defined above.
' . Of the halogen substituents chlorine, bromine and 1odme, chlonne and bromme :
30 are preferred, and chlorine is most preferred. "
When any of R,, Rz, R, and R; are alkyl, this is preferably C,-—Cn, more pre- 30
ferably C,—C,, especially C1—-Ce, and in particular C,—C, alkyl, e.g. methyl. Such
alkyl may be straight or branched chain, primary, secondary or tertiary.
Preferably R, and R; are each hydrogen .
35 ‘When R; is a group

ab

35



Preferably [err] and [err] are each hydrogen. 35 When [err] is a
group 35 3 1,513, 272

3 0 Jerr] therein_is preferably leorcl 5 espeetal |y hydrogen _
Preferably [err] when a substituent, occupies a para position-in relation -
to [err] or, when [err] forns part of a bridge nmenber, to X2. Preferabl y;

the free bond of the radical "a occupies a para position in-relationto
[err] or, when [err] forns part of a bridge nenber, to [err].- 10 ’
Prefer ably t he unsubstituted or substlt t,ﬁg,zizad' cal of formula a has ome of
the fol- * 10 | .owi_ng I’In(‘l Qfl’llf‘flll’_gv'\'l" Ci’i’] +5 gactof Wt Th 1 s
unsubstituted or substituted, particul arl yoac ad, ae and af, especially
15 ac and™ad. O aI | the 'COrrpounds of faymila I, 4-dichl oroacetyl -

4-trichl oroacetyl -, -4-nono- - chl or oacet yl'-‘and 4—d| br onpacet yl - di phenyl -

et her, 4-nonochl oma&&tnyipref&ﬂdyMHMHuDom acetyl -di phenyl .sul phide, and -
4- monochl oroacetyl -, PreferiblyRsdybydregesr 9t and 4-trichloro- 20 .

acetyl - di phigayl are the npst preferreg for the fornulations of- the present-
i nvention.>20 An interesting class mpounds. of formula | for use in
the formul ati ons of "’ the'present mvea-ér—@(ﬂ)@(fbbnﬁtltut ed by ‘the corrpounds '

of formula [efr], <prorid irogee

25 25 . HaI SxCR LY ﬁ eﬁ. @f Bfitiey 3°T &¥ orWnen is
1, is a radical of T Gkttt Y fadic edaupzesugaraposmnmewnmx of _
formula’ 4 or, whenX,gforms part ofabndge member, to X;. '

4 wherein [er®] is, a Rieferekly the ynsuhstituied prowbstigyed @“‘Gf f°m‘§>““h”%°fﬂ[°é?l
[err] each of [errl]m“gd'i’ﬂf Wﬁs’ ﬁ‘ldependently, i's hydrogen or [err] W|th a

15 each of wlnch 1s unsubstntuted or substltuted parncularly ac, ad ae and af, especxa.ly 15

-~ - ac and ad. :
- Of all'the compounds of formula 1, 4-d1chloroacetyl— 4—tnchloroacetyl- 4-mono-
chloroacetyl- and. 4-d1'bromoaoetyl—d|phenyl ether, 4-monochloroacetyl- and 4-dichloro-
acetyl-diphenyl -sulphide, and . ‘4-monochloroacetyl-, 4-dichloroacetyl and 4-trichloro-

20 acetyl—dlphenyl are the most preferred for the formulations of the present invention. - 20

An interesting class of compounds of formula I for use in the formulatrons of the :

present invention is constltuted by the com-pounds of formula I7,

P p
R-Cecm, man, L |0 o

wheremzxslorz, S . P C S s
25 - Hal is clilorine or bromme, : , y _ . o .

mmOlmZ
~and R" when zisl,isa radical of formula

Rl R, R : .
@ "@ o« el
or R%, whmz 1s2 isa rad:cal of formula

%@rr—@r ot < g



mum of 18 carbon atons in the aggregate of all the substituents [err] and
[err], 5 or [err] and [err] as the case may be,

5and Yis -0-, -S-, -SOQ or [err] w '

direct coval ent bond, at |east one of [err] and [err] and at |east one af
[err] and [err] is hydrogen .and the free valency (valencies) is (are) on

t he~peta or para position(s)-to-the point of attachnent of the direct
nt' bond [err] on the benzene ring(s) 10 - to which-the val ency
(valenci-es) is (are) attached. "7 710 The conpounds
of fordwla | are generally. known15i3232f ar as they_are not_known4 t'hey may
be producedvhmnam‘ak@gm&ommndbzos-t—I@e—p-F-S)ees-ses_-,f-eﬂOz-p-roodum ng the known
conpounds, e.g. by the Friedel-Craf reaction. The p’resent |nverﬁ"|/on al so
provi des a met hod of phot o- pol ymer ﬁéfng a photo- 15~ “pol yneri sabl e
system whi ch conprises irradiating«sajd system w th ultraw ol et Iight-of
15 wave |ength 250 to 400 nmin theIPFresence of ‘a photo-sensitizing anount
of a com pound of formJIa [ s0 bé understood that. the t

phot o- pol ygkies RO, @ RR ARy {,“ @rbahk?l(cl 9 Gl Axed herein in a
broad sense t et me&@oﬁa@msﬁrmg ADhOIbHREWEIRSR2GJ R, material s,
such nmteri al srlhemgum:hmaemm here| n as " re olymers ', as wall as -

. sinple mHDﬁﬁﬂmqmmqsfgﬂ.olm&nmﬂd%%ﬁ eat o%i £ R lsAny of the

conventional lypdik CreeS vilingy on¢D0 t0 400 nm nay
be enpl oyed, satb peim osumdcmgalﬂtofmiemmcmlembmgm ﬁrrmérb@zege n@(sun ray |anp or
mercung arc | chzlsvalenc}'(va‘enﬂeﬁhb(@aﬂ g%xf;rl s;ﬁ?l e s sten&:‘sw t aube for use

~in the forr %é&ﬁ;ﬁ%"ﬂfaf mneral known,

e.g. in th \@g(‘;l he Friedl l1ng pI‘IEPI ng ?:L arts.” Such syst.ens
are preferabl yrae hmesm drexggitd elscof’royﬁdsds;anlaﬂhcﬂmigphlnypdyxﬁdrm e glletg-al mechani sm

and in enwﬁmﬁw ayiolst light ofThe 1S§yst ens ma
be m)n?)EJ or % @ﬁ? mﬂ?ﬁ ﬁ’gé‘agge‘fh?t&imf‘ﬁ’é‘fg thgtc% cont é. n at g

| east one Itrs mhu@mh tHROHP QR T photb-pBlymedisif £ RA YPRéto-Palppheng at | east two
centres at rwhledhrepoip ipyed he@inrien boat s togeshide e g eross-nbing picpebymeriph ot o- i ni ti at ed

cross-zblnklﬂggm aﬁc@%ﬁmﬁ‘l‘fe{’%"nﬁf@'ﬁéﬁ? RFCRONmETS 3 asf‘vé“d%sts‘"fﬂlfe c@fponent of

the system &ngangntqf%eﬁng@ﬁso\f@motnhve thereof,
e.g. an. estﬂy beremﬁlq:ed!, sadnhydﬁhgﬂeor attfhiclight fromlid. 26 sv.ﬂl’i‘ayal b acdint3 ated

car boxylic a& Psuch as .2 lic o&hr}et hacrémh %# derlvatlve thereof
Such @ an gal @3@1 mé:oet ey s

mul ti - conpokRgn uca Bl 9,{ Qadi@ﬁct ive
pr epol yner smghinisntapd id. g@mmhsaolymam s aﬁuhemaw systexss pol yester -

B_gfsge'ﬂ%;a h‘a sﬂ%ﬁ&%ﬂfﬁ&%%&%ﬁ o{if‘t{a a%?( ﬂ gyisilijqc:ham d,:

one or rmrechitaares 1sanud3%i}&533d’aﬂ)o@ﬁ vam acryl
deri vat i vestivfthegpoxg|aa ewa orisisbanhydsides th fraictlsr ap oifdmsariraedasbarylic 40 ci ation
with one or %ﬁm of matRachIgic Atheshededvatiystharcof f“é*u”raéa%ﬁﬁ%@,ﬂdpr epol yners are

acryl aed oF Ethiany Wk 3fskeh 1 UHHNpdht Shd B preRPlbl bl onbel VS Her,

pol yest er- bﬂ&edeacuve prepolymers selected -from unsaturated -polyethers, polyesters, polyester-
based urethanes and epoxy resins, and saturated or unsaturated such polymers modified
by esterification with an unsaturated carboxylic acid, or one or more reactive long chain
40 monomers selected from acryl derivatives of epoxylated unsaturated fatty acids, in asso- 40
. ciation with one or more cross-linking monomers. Preferred reactive prepolymers are .
acrylated or methacrylated hydroxy-functional polyethers, polyester, polyester-based
urethanes and epoxy resins, and unsaturated polyesters. Preferred reactive long chain -
monomers are acryl derivatives of epoxylated linseed oil. Preferred cross-linking mono-. .
45 mers are vinyl and allyl monomers, e.g. styrene, the diallyl ether of trimethylol propane, 45
and vinyl and allyl esters such as vinyl acrylate and diallyl maleate and phthalate, acryl-
ated alcohols, e.g. acrylated phenoxyethy! alcohol, and multi-functional acrylates such as
.acrylated polyols, e.g. acrylated neopentyl glycol and pentaerythntol
i The photo-polymerisable formulations of the present invention are of ‘particular
50 interest as U.V. curable coatings, e.g. coating lacquers, and printing inks, e.g. oﬁset 50
lithographic printing inks,
For such use, the formulauons are preferably of resinous form and contain no or
minimal (i.e. less than 1%, by weight) non-reactive solvent i.e. solvent which doés not
react with the constituents of the. photo-polymerisable formulation and in which the
55 prepolymer(s) and/or monomer(s) are soluble. In the case of multicomponent systems 55
' comprising a reactive prepolymer or long chain monomer and at least one cross-linking -
monomer, the cross-lmkmg monomer is preferably selected inter alia in accordance with
the solvent properties thereof to provide the desired v1scosxty characteristics for the
final formulations.

{ =




ur et hanes and epoxy resins, and unsaturated pol yesters. Preferred reactive
| ong chain nononers are acryl derivatives of epoxylated |inseed oil.

Preferred cross-1linking nono- 45 ners_are vinyl and allyl nononers,

e.g. styrene, the diallyl ether of trinethylol propane, 45 and vi nyl and
allyl esters such as vinyl acrylate and diallyl nmaleate and phthal ate,

acryl- ated al cohols, e.g. acrylated phenoxyethyl alcohol, and : _ :
mul ti-functional -acryl ates such as acryl ated polyols, e.g. acrylated

neopentyl glycol and pentaerythritol. The photo-pol ymerisable fornul ations.
of the present imsvention are of particul ar 158272 jinterest as U.V. -curable’.

coatings, e. g\p(coat TN TChel YkehS, e. g2k -cRidhdi tnﬁﬂen'tsrbm filleSs, Bhay, 8o Bhploye®in the

i thographl C i Nt i Ngbéveentiohedr forkdutationsts e, fornul ati ons are preferably
of resinous form and comffhierecinempesition pi swel fogrhulasions| isnag cicﬂltfahan!%awe vziedy It )

| sPlt .
Const fuent 5. of fe. mf‘m“%%h%%mﬁfémw ke,

prepol yner (s) di/or imyrmﬁler ag be abitained erhen loyehﬁnstn omsfefromf()(nu lox,wqmnent

systens 55 conpri si r?gly ’|0f/ ?@peﬂ Hlilnh rronorrergfnd at

| east one cross- PI nki Qg FeYoefed prefet Bty o
a t

Gk lC Lun:sa

selected inter ia i n ccor e w t he soI ven ropert| es thereof to
provi de the desi red Vi SCOSi ty char act er| SEKAMPLEri.t he final fornul ations.
5 A photo-polymensable systgn sggstgg of 60 g of a prepolymer of the formula

5 Gther agents, e.g. anti-oxi dant s, pignents and fillers, may al so be

enpl oyed in the above-nenti oned%ﬁ?’??ﬂF"afﬂ‘?ﬂHg'z‘°‘@ré‘°'é3€9C°f“é‘6Yf'ﬁqs| tion of such
formulations is not critical abhew@gg dre,y@e-tnetkdoagurti-dche I Nt ended use. 5
The amount of photo-sensitizing agent enpl oyed in the photo-pol yneri sabl e
for- 5 nul ations of i, WRad A3 dasl guse.
However,. sati sf g % mﬁl %ﬁga%;lat g@@%{ﬁgﬂ?@ ﬁﬁ‘eremi)dfemm ’Fﬁg’gﬁ amgunt 15
of fromo0.01 to 0% prefer-, ably 0.05 to 5% of the weight of the -

phot opol yneri sabl e system Thé invention i T°USEr at ed by the foll ow ng
Exanpl es- wherein parts, 35 6 /o Wait G bapeild cured ina .
tenperatures are in [Qfe?f%.]r%\d G;i:thﬂ:% téll;)égdg‘(ﬁgﬁogﬁ%fmn E)/glve a non-suck%r?l.@me E1. A
phot o- pol yneri sabl e syst &mnelogess m4nnergthe phoBsenitiadrs wt qut inby HawingJreblesjeand 2 )
fornula [err] ha¥ing arcvmplpdity of about 9000 poise at [err] (cf. U.S.
Patent 3,713,864), and 35 g pentaerlttyltol tetraacrylate and 5 g of a
photo-sensitizer of the fornula 15 [err] -were applied with a spatula-
in an anount of 3.5 g/[err] to matt art paper and cured in a U V. Mni-Cure
at a belt speed of 71.6 minin. to give a non-sticky, shiny film




I n anal ogous nmanner,

t he photo-sensitizers set out

in the follow ng Tabl es

1 and 2 20 are enpl oyed. 1,513,272 TABLE 1 Ex. No.
[err] m 2 H
H 03 S 74
[err] o BN 05 -
. [err] - 08
g - [err] 0101 7 .
1,513,272. 7 TABLE 2 Ex. _ Ex. No.
Fodula —No 113272 Formul a [err] 22 . 6
[err] 30 TABLE1 [err] [err] N
0 .23 | : o 3o o N~
[err] 24 = et SR . g [err] 0.25
33 [err] [err] 26 o
34 R | [err] _ ” %ﬂ@]cAcph@bg_polynerrsable system- consi sting of
50 parts of| the acryl ddrivative of -epoxylated lI'ins¢ed oil (2 9. acryl
groups per pole¢u-e—op—average)—20 parts. af neq- 5} pent\TLegcoI
di acryl ate aﬁg~27'parts of %1phenoxye1hyk acrlyl'ate, Jand 5 parts of a photo-
. s | m B i
2 H H 0
l 3 . 2 . .n . 2 '-
4 .n-CHy : » -0
5 u.. . S X 11} 1
6 CH, e, |0
7 - 99 . C (1] 1 )
8 A . 2
9 "‘Cqu; o 33 0
. 1(_)' " . s . 1 -
1_2_ : --E'C""..‘Cl’a-n H 0
13 . ’ 1
14 . w2
15 c ve 1
16 _ Ge- : . 1
oo - 1
17 ' . d-c- : TS . 1
_? N
18 - (CHB)BC-@_C - 2 1 B
19 . C}E_ ” 1
20 - ’ I. 2’ 0
21 _ o o 1




sensitizer of the fornula [err] were applied onto matt art paper and cured

in the manner described in Exanple 1. EXAMPLE 41. 10
a phot a-pol yneri sable system consisting of 67 parts of polyester
(produced from nmal ei c anhydrlde
and 33 parts styrene,

[err] 8
8 as wel |

accor dance mrth

100 Parts of
10

phthalrc anhyd
and 3 parts of a photo-se

as '0."1 part:s by weight of paraffin oi
t he procedure of Exanple 1.
enpl oyi ng t he Tphot o-sensitizers of the flldei2ae [err] 5

Th

ride and propane-1,2-diol)"

nsitizer of the forrrula

-1, 5183, 272
.

\jﬁ&ANPLE 42. A pol yreri sabl.e @ ¥
systenrls produced by reacting an hydroxy- functlonal

t

ot h\:l eRe- al vor

nnnnnnn

(produced from
reaction produc
Parts of the re

1 toluene di-
1ng syste

aaa®

arfk: B
MNoad

Ay LA~

9 7

|socyanate
prmld | oyed

 were applied and cured

e Exanmple is repeated

er based acryl ated urethane
saturat ed polyester

t he

e. 70

10

-hydroxy ethyl acrylat
soci at i ofP™#!fh 30 part s

of pentaerytkwi
formula 10 Jer
Exanpl e is repe

anhydri de, diet
anal ogous manne
photo- 15 sens

enpl oyed in the
anal ogous nanne
EXAMPLE A. 20

chloride were dj )
[ enperature.and wth stirri

formed at room

420

i h anal og@trs@ramsey to 't

of: t

hadg
ed pd

riacrylate and 3 parts

enpl oyi-ng-an unsat urat

he gl yc d°1 3-but yllene g
thg prgé'dgres "Bescri be FLi
er s of . Exanplgs .2 to 39 may
cedi ng BEguglas,cimy be jpraady
the procedure described in

17.0 g of odi phenyl - €ef her
ved in .%@rﬁ“clﬁo_ of cfh I}
ng me

he photo-sensitrzer of |the
escri b@&tgrfreftanpl e 1. |The
| yest er prgduced fronrralerc
| ycol .. 15 _
Exanp@E§?48w?o 42 the
be enployed. .The conpOLnds
ced ac crRep,to Or in
Exanpl es A and B bel ow.
and 11. -chloroacetyl
dbenzene 5o the sol utign so
re addedm§G g of alunlrlum

chloride over aj perjod of 2 gLEcclhe 1 eaclt isan m xt ur@w@s-cwtirred for a _
further 4 hoursjat ferr]. After cooling, 100 m} of concéhtrated HA  and 200
m of ice water|werfe added thereto. The orfgani ¢ phase wasgseparated offf,
washed 25 W Hi terL_gp Be.&0l vent [disgt i IIed_ep&u}hbaenxfurther :
washi ng 't he conpound of 25 Exanple 3 of Table 1 i's obtaifed.  MP. [enr].
EXAMPLE B. ' R - x - S
) . 9 ! o ]
28  @-s-@-bome, 36| emieneian,
29 ’ -@-'_5—'©-E'-c“r2 37 o czmzc-c-““c"z‘“.f :.
. °
38 c12nc-c-@.s@'.5-_cxuz
39 ' n'rixc-z@-@—_? ;—muz '
' EXAMPLE 40, - o "
-A photo—polymensable -system._consisting of. 50 parts of the aa'yl denvanve of_
epoxylated linseed oil (2.9 acryl groups per molecule on average), 20 parts of neo-
5 pentyl glycol diacrylate and 27 parts of Z-phenoxyethyl acrylate, and § parts ofa photo--\ 5
.sensmzer of the formula : ,
@— —.—c-—ccx S
were applied onto matt art pa-per and cured in the manner described in Example 1.
EXAMPLE 41. - .
10 100 Parts of a photo-polymensable system consisting of 67 parts of polyester 10

(produced from maleic anhydride, phthahc anhydride and propane-1,2-diol) and 33
parts styrene, and 3 parts of a prhoto-sensmzer of the formula .

0
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16.9 g of 4-trichloroacetyl-di phenyl ether were dissolved at [err] in a
m xture con- sisting of 70 m of acetic acid and 7 ml of water. To the
solution so forned, still at [err], 30 wer e _added successively 1.4 ni

concentrated [err] 2.1 g. [err] and 5.7 g iodine.. The 30 reaction was
allowed to proceed for 3 hours at 78 to [err]. The light brown reaction
m ure was added to 400 nmt of ‘water whereby a yellow sh oil separated
* The separated oil was taken up in 100 m of toluene and separated
from t he aqueous phase. The tol uene phase was washed neutral, the sol vent

distilBled off, and the residue ragtyzkal lized 35 fromi soprsopanol The
conmpound q d 35 crystalline
form M P{; ‘f}“rp,g"ﬁgi‘gh &B’L“gﬁ}aﬁ'ﬁer ﬁ}é@d Qgg%rhynami’r%%?m e 21 ™ Tabl e

1 is obtai nedI'heI'Exﬁhpl{ ietepdated Wm‘g\ﬂleﬁh.(ﬁd-%shﬁers of Ak¢ formulae l A
phot o- pol yreri sabl e fornul gtion which conprises a phot o- polynerlsable 40
systemin assom @ n ca_cp,hot omgenm t ng_ u@t of a:conpound of

formula. l | O [e in Ris an unsub tuted/or substi'tut eMadl cal of
fornuka a AMP E42 . 1,513,272
- 8 as well asAQ:oImet&ﬁﬁlépolwsthhsa‘l edmﬁ&aﬁefsngbmdm r&@jhlgl ed ahd cured in

accor danc@n@w@xy alcsmwd golyest fram aai a&dgaﬂmhe glysolr epeat ed
“enpl oy| ng iﬁl e‘ﬁg} il Ay W“Fi?gt B-iydroxy-

sulting system is emp oye m associ non ith 30 parts

@Hcrylate and 3 pasts of the photo-sensitizer of the formuls g '
_poI yrrerl sab e pol yester based létcryl at &d uret har?e gygntngrgn I's prod Led by

reacting an hydroxy function ated pol yester (produced from adipic
acid, ethylene glycol and 1A6)hes @ s, Wi th the reaction product of
tol uene di-i socyanate and B- hydroxy-" ethyl acrylate. 70 Parts of ‘the
resutting systemis errpl oyed i n.association with 30 parts to - - of

pent t i °“9£ Ot t f.th
Pormira 1o i) ::ﬁﬁf E‘%’E@,@fw& PR R R e Earpl e 1. The

Examgke is rapemb; Eﬁmprai 3095 ¥Bheph@siuced1$ rom mal ei ¢
anhydri de seneit@ﬁh?ﬁmelegi %mayahqelmaoysd but I ene Ef ycol . 15 I'n

anal ogous :’Er;@ °§§Qﬁ{ﬁ%§ 5%35" Lo 10 42, the
photo- 1 ensH:l Zers'6 es 210 be enp oyed The corrpounds

enpl oyed in the precedln% W.be produced accordlng

20 17.0 g of diphenyl ether and 113 g chloroacetyl chloride were dissolved in 200 m! 20

of chlorobenzene. To the solution so formed at room temperature and with stirring were

added 30 g of aluminium chloride over a period of 2 hours. The reaction mixture was

. stirred for a further 4 hours at 50°. After cooling, 100 ml of concentrated HCI and

- 200 m! of ice water were added thereto. The organic phase was separated off, washed
25 with water, and the solvent distilled off. After further washing the compound of 25

' Example 3 of Table 1 is obtained. M. P. S55—56°. _

EXAMPLE B. ‘
16.9 g of 4—tr1chloroacetyl—d|phenyl ether were dissolved at 78° in a mixture con-
sisting of 70 ml of acetic acid and 7 ml of water. To the solution so formed, still at 78°,
30 were added successively 1.4 ml concentrated H,S0,, 2.1 g HIO, and 5.7 g iodine. 'I‘he : 30
. reaction was allowed to proceed for 3 hours at 78 to 80°. The light brown reaction mix- :
ture was added to 400 ml of water whereby a yellowish oil separated out. The separated
oil was taken up in 100 ml of toluene and separated from the aqueous phase. The
: * toluene phase was washed neutral, the solvent distilled off, and the residue recrystalllzed :
35 from isopropanol. The compound of Example 20- of Table 1 was obtained in white 35
crystalline form. M.P. 101—103°. -
Inoanalogous manner the compound of Example 21 of Table 1 is obtamed M.P.
69—72

WHAT WE CLAIM IS:— ' ' o
40 1. A photo-polymerisable formulation which compnses a photo-polymensable 40
. system in assocnanon with'a photo-sensmzmg amount of a compound of formula I -

' |
R—C—C(H)u(Hal)sm -
. wherein Risan unsubstituted or substituted radical of formula ¢

Sy .
] X, xJ. :



to or nal ogous manner to the procedure descriped | E?arrp| es'm——'
bel ow. MPLE A 20 17.0 g of diphenyl ether and 118

chl or o i de were dissolved in 200 ni 20 of o] the
sol ut izgggasio f at roomtenperature and with stirr mg gof
al um nizg@ichl oride over a period of 2 hours. The react

r a furgher 4 hours at [err]. Aften,aeoi ng, 100 m  of

conce ed HA ~and 200 T qaed Therer o e o ant

phase separat ed offe eﬁﬁ b %,“i?ﬁth EOf BRI of S BRI PR S IMAR W'tg ‘
di sti off. After fur h&gu&hang@ngmrpﬂot&fens;%mamhﬁma of .Tabl e
lis ned. MP. {err]. EXAI\/PLE B. 16.9 ¢ of 4-trichl oroacetyl di phenyl '

et her di ssol ved at [er r@.ﬂo aur & con- SI stl 2 of acetitc

aci d m of water. To t so‘la@;—n so ¥ orfig _@dcj_ 30 - !

succesglvely 1.4 m concentrateﬂ( 2 1 g [err] and 5.7 g
e 30 reactiona Em&kweﬁ&bwﬁﬁ@éd maﬁeaawﬁpﬂfduczwﬂa&lﬁgr] 3

The | brown react mﬂuyﬂnxx-fmtmunﬁ savarated golgsed (p Qidipicdcid) ethiene AL a
yello oi | separat 8§ | pjdiol)swipthere mbﬂ'de“ﬁ@é@ ananmd)ﬂ-hmroxwf '

t ol ue d separgt ed; gﬁ@fﬁ& raric, f" s’s?ﬂg @ﬁ R34 pe8hed
neut r he sol vent distilled off, an residde recryst alTi zed”35 10
from opanol . The conpound of Exanpl 20 of __Taple 1 was obtained in '
white crystalline form MP. [err] . edaaganner the conpound

of Ex3 21 of Table 1 is obtained. MP. [err VWHAT WE CLAIM | S: - 40

1. A _}' - pol yneri sabl e for rrul ation whi ch corrprl ses a phot 0- pol yneri sabI e

40 sys¥S8E i n associ at iimmalpgonymagnestarhes 1am)un[ 0 oun

or miBI| 1 0" whor o1 n .5, 3¢ Epmmilels Fpe i i R4 R PAAFELRFA

f or muk [err] 15 9 Inanalo mannm' to- the rocedures dexnbedexanﬂplél@tozﬁ,?the photo- 15
9 whe [err] is a denméz:tsocmtamtobﬂ)m eremplgyed0-, -S-, -SO, [err] or
[err] either [err] % WWW vi d%d pegording
direc al ent bond, tf%‘r‘?]"f‘?g‘grfnémm FEIHET LRI A Ao RPN o

t he menbers -0, -S-, -SO 5 EXAMELEe.r], Hal |s chI orine or

nd m i 00, 1 0A7.0 g of diphenyl ether and 11.3 g chloroacetyl chlonde were dissolved in 200m1 =~ 20
of chlorobenzene. To the solution so formed at room temperature and with stirring were
' added 30 g of aluminium chloride over a period of 2. hours. The reaction mixture was
stirred for a further 4 hours at 50°. After cooling, 100 ml of concentrated HCl and -
200 ml of ice water were added thereto. The organic phase was separated off, washed
25 with water, and the solvent distilled off. After further washing the compound of . 25
" Example 3 of Table 1 is obtained. M.P, 55—56°. - :

' EXAMPLE B.
16.9 g of 4-tnchloroacetyl—d1phenyl ether were dissolved at 78° in a mixture con-
sisting of 70 ml of acetic acid and 7 ml of water. To the solution so formed, still at 78°,

30 were added successively 1.4 ml concentrated H,SO,, 2.1 g HIO; and 5.7 g iodine. The - 30
reaction was allowed to proceed for.3 hours at 78 to 80°. The light brown reaction mix- :
ture was added to 400 ml of water whereby a yellowish oil separated out. The separated
oil was taken up in 100 ml of toluene and separated from the aqueous phase. The
toluene phase was washed neutral, the solvent distilled off, and the residue recrystallized

a5 from isopropanol. The compound of Example 20 of Table 1 was obtained in white 35
crystalline form. M.P. 101—103°. -

In analogous manner the compound of Example 21 of Table 1 is obtained. M.P.
69—72°.

WHAT WE CLAIM IS:— ' )
40 1. A photo-polymerisable formulation which comprises a photo—polymensable 40
system in association with a photo-sensmzmg amount of a compound of formula I .

I
0

It
R—C—C(H)n(Hal)s n
wherein R is an unsubstituted or substituted radical of formula a

ey -




any substituents on the radical

ul travi ol et absorption maxi mum of the resulting conpound of formula I

in the range 250 to 10 400 nm
10 2. A fornulation according to Claim1,
anount of a conpouﬁH‘“T‘TﬁT”“Ta‘ra [err] wherein Hal

drcal offormula aa [err] wherein
'Q@ﬂﬁi each of [err] and [err]
hy rogen a_maxi- mum of 18 carbon at oms in

in daiml, 15

[err] and [err] are

i ndependent |y,

Dés

of formula a being selected such that the
lies

all the. quhqfrfupnfq 4&3*272_ and_ 20 IJZL[I‘]

conprising a photo-sensitizing
and mare as defi ned

t he aggregate-

20 and [err]\ys hydrﬁhgaﬁleﬁfettm&;alehfwma&s—-Dedl—nﬁ—pF-SQ# adiog-ad or0 [err]

wherein [err]

S

furenyl, thienyl,

substi tuent or
substituent b;
to Claim?2 cel
Ib [err] 0 30

radi cal of formula a

Caim2 and [e

1

ing
ri

r 8]

[err] wherein Hal and nrauﬁhas defined in daimil,
phenyl or  phenyl 25 substituted by an [err]

or 2 hal ogen substituents e or .~ 25-éach hal ogen

chlorine, brom ne or |od|nb 3. A fornulation according
srng a photo-sensitizing &®unt of a conpound of fornula

is -@-e80~S5-. 4. A fornulation according to Claim3

wher ei n ‘the radical’ I'E?j fﬁ;’f‘gﬂ’ "%“%s of formul a ab’ 10

any substituents on. the rad1cal of formula a beid) sl G kb hiraciblet [€17]
are as defined in Claﬂsoﬁau maxithum Af $he kesiitingichmpbuiic e Gsrohula J He@m@heanaﬁgetzso to

1, 513, 272

-wherein [err]

conprising a pH@to §@h@ﬂirzrn annunt of a conmpoupd-of fornmula Ic err]
CainB..6. A fornulatr acc

substi t ut ed

S

15

25

2 G TisPmagiiige mphirssensizigg PAHEg o

a

-é—-C(H)m(Hal)a—m

wheremHalandmareasdeﬁnedmClann 1,
and R’ isa radxcal of formula aa :

%@;ﬁ e

wherein X,, Xg and X, are as defined in Claim 1, -

- each of Ry, Ry, R, and R, independently, is- hydrogen or alkyl(Cl--Cn) with 2 maxi-

mum of 18 carbon atoms in the aggregate of all of the’ subsmumts Ry, Ro, R, and
R
and Ra is hydtogm, chlormc, bromme, mdme ora radxcal ' '
' R—C—
wherein R, is —C(H).,L\(Hal),_.m

_wherein Hal and m are as deﬁned in Claim 1, furenyl, thienyl, phenyl or phenyl.

 substituted by an alkyl(C,—C,) substitueut or 1 or 2 halogen substituents, the or
each halogen substituent being chlorine, bromine or jodine.
3. A formulation. according to Claim 2 compnsmg a photo-sensmzmg amount of
. a compound of formula 1b: : _ o )
: ¢
(l")
_ R —--C—-aC(H),,.(Hal),,_.m
wherem Hal and m are as. deﬁned in Claim 2 and R” is a radlcal of formula ab

wherein R,, R;, R, and R, are as defined in Claim 2 and X, is -—0—- OF =S,

4. A formulation according to Claim 3 wherein- the radical of formula @b is of
: formula ab’

Iy i IS a _
ggQ;F%EW?ng?g%gmmx 6955&?99 gmm&%fgg%ggggqﬁgkfned in

5

or |ng to Clarnrl mherern t he unsubst Juted or

@

s .

25

30



radi cal of fornmula a has one of the ring structures [err] and each of which
i's unsubstituted or substituted. 7. A formulation according to Claim5
: : ynmpound of the fornula 15
[err] ' 15 8. A fornul ation

‘!!ordl ng to Claimb5 conprisi ng a photo-sensitizing amount of a conmpound of

1L ) St e AR ™

20 _1q A formul ati on accor di ng 5313972' m 5 6orrbr|‘5| g & phot o-sgnsi ti zing
g ’I ’I A

ano urrt—of—a bU[I}JUUI‘Iu of—tfre—f-orrt Lci"f} 2l - $ -8+ nmul ati on
according to-Clai'm5 conpri si AP 0- sensi. t| Zi. ng am#Unt of 28 a
conpound of the formula [err] ]_fl _ '
1,513,272 . g S 11 12. Aforrrulatron

according to Claimb5 conprising.a photo-sensitizing amunt of  a conmpound of
-the for rmhqeﬂEEr,R}an!CXl ae a8 defined|imClaigy3.accor di ng. to C aim 2 corrpul ng a

phot o- seng&m‘)&é} w mdips 1 Claim S SeRRTIsS @ Photo-seasitizing amount of a

5 [err] 1 fiorrrualon according to Cl-aim 2 conprising. a

phot oz sensi ti zi-ng anmount ognd of the fornula [Terr] 10 15.
; O :

A fornmul ati on according t eﬂmMIGJ.ng a phot o-sensitizing anount of
10 a conpound of the fornula [err] 16. A fornul-ation according to any

precedi NG whbrdh My i & diftied th xR PHATEAT BAILY IEbs achiR@ ] EpiySt €M conpri ses at
| east one nuktA-férmnletidnclakding Qo TNk Nt whein b R4S BxOsubsi:Emed “initiated
cross- | i nmdpog\offomulaahasoneofﬂlenngstmcmres . 15

17. A formulation according to any preceding claim |n Whl ch at | east one
of the conponents bh@)_hoto pol ymeri sabl e system conpri ses an.-
unsat ur at ed car boX @‘ :

o _. 'ég

each of which is unsubstituted or substituted.

. 7. A formulation according to Claim 5 compnsmg a phono~sensmzmg amount of
a compound of the formula . . _ .

15 @_ —@—c"—cncl R 15 :

8. A formulation: accordmg to Claim 5 comprising a photo-sensmzmg amount of a

compound of the formula
@@

9. A formulatron accordmg 10 Claun 5 comprising a hoto-sensttlz amount of
20 compound of the formula p g P e oun Ny 20

.— ° —-@_ €o—cH,C1

10. A formulatnon accordmg to Clan'n 5 compmsmg a photo-sensmzmg amount of

a compound of the formula
@-©- =

25 11. A formulation according to Claim § comprising a photo-sensitizing amount of 25

a compound of the formula _
.— —‘©_ CO'-CH



acid or a derivative thereof. 18. A formulation according to Claim17, in
whi ch the unsaturated carboxylic acid 20 or derivative thereof is
acrylic or methacrylic acid or a derivat4 . —
formul ati on according to any preceding claim in which the pol ynerisable
system conprises one or nore reactive prepolyners sel ected from unsaturat eg

pol y- ethers, pal ye m Frgsed ur et hanes and epoxy resins, and
saturated or unsat us1 nmumg lﬁﬂﬂﬂ l] rs nodi.fied by esterification with a
unsaturated carboxylit dcid, 8r 25* one _or_ nore reactlve Iong chain.
nononers sel ect &Y - 13 i1
fatty aci ds\Jmn assbdci aei mﬂormlhﬁbnafberdﬁug tcrrmsum I:Eoﬂ@ﬂslﬂgld’[ihbtﬁgenmmi’o&n oQO A
formul ati on accor di ngcotneou@lleﬁﬂnfstlgmlal n Whl ch the reactive prepolyners are
sel ected from -acylated ornethacryl oxy --functlonal pol yet hers,

pol yesters, polyester-based urethane oI ter %ésed epoxy 'resins and _
unsat ur at ed pptyest ers.133R formulation acc&kmg& Emifiboriphisiiy s9m6sdkkitkghgtsotal 8f M 19
or Cl ai m 20, I swhi cheotbeund ef et fommlal ong 30 chain nononers are selecteds
fromacryl derivatives of epoxylated linseed oil.. 22. A fornulation '
according to any one of Cains 19 to 2§D petrit he cross- |inking
nmononers are selected fromvinyl and alTyl nononers, -acryl ated al cohols and
mul ti-functional acryl aj4€3. ferdulation acmrmngg(?’Clad%liQJnngﬁgltd FHotoREsiRFiAY MibudeQs C @i m
22, in which the crosgsmpouH bitde GRAMTEN S are ected from styrene,

the dial 'yl ether of trinethylol propane, vinyl acrylate, diallyl naleate,
diallyl phthalate, acryl ated: phenoxyet@_@g ;,, acrylated neopentyl

glycol and acrylated pentaerythritol formufation accordi ng. to any
precedi ng cl ai ni0i n t he15.dv fompflatiamactdrdingieiQdie 2 cdBprising a phutauddhshrizing ahéugofor 10

printing ink resin éseRermldfghedmple | ess than 1% by wei ght of non- 40
reactive sol vent - 25. Afornulation_according to any ‘precedi ng
claim in which the anbunt of the conpoyny @edyl a-1 present is from

0.01 to 10% -of the wei ght of . the: photo-oly nerisable system 45
26. A fornmul ation accorlg

a|m25 |chthea sfromO 05 -
to 5% 45 of the weighf Cla mffﬁmdmm 'E:H'}z_g OIYQT,:;_
fornul ation accgrdi rigitidel &s&hﬂﬁn& subst antially as descrl bed here| n withis

reference to any one of17E&( we@nrcqo@wzo anygpreclingeciabpy dn which at least one of the
phot o- pol yneri si ng &g ﬁm Bopnegsable SYETH - GRRPEIS. Ehpsaggyted carbprylic o g
aé

irradiating said syst erIBVSAE @Sl diidhy, iR hivpmSadsitatbd \cadagtit Rit00 nm
in the 50 prassence deifvative e bfdsmhsortuemdmgacminmmﬂerﬁ&nvammoun of 20
formula | as defi ned | ,—}9@5«)@}11@0:1 accorgding to any preceding claim, in which the polymerisable
1 513. 272 S system comprises one or more reactive prepol selected from unsaturated - poly-
J ’ : ethers, polyesters, polyester-bascd urethanes and effoxy resins, and saturated or unsatur-
ated such polymers modified by esterification with an unsaturated carboxylic acid, or

25 one or more reactive long chain monomers selected from acryl derivatives of. epoxylated 25
‘unsaturated fatty acids, in association with one or more cross-linking monomers.

20. A formulation according to Claim 19, in. which the reactive prepolymers are
selected from - acrylated.-or methacrylated hydroxy-funcuonal polyethers, polyesters,
polyester-based -urethanes, polyester-based epoxy resins and unsaturated po lyesters. .

30 . . 21. A formulation according to Claim 19 or Claim 20, in which the reactive long 30
chain monomers are selected from acryl derivatives of epoxylated linseed oil.

22. A formulation according.to any one of Claims 19 to-21, in which the cross-
linking monomers are selected from vinyl and allyl monomers, acrylated alcohols and

: " multi-functional acrylates. -

35 23. A formulation according to Claim 22 in whzch the cross-linking monomers are: 35
selected from styrene, the diallyl ether of tmnethylol propane, vinyl acrylate, diallyl
maleate, diallyl phthalate, acrylated phenoxyethyl alcohol acrylated neopentyl glycol
and acrylated pentaerythritol. -

. 24, A formulation - accordmg to any- precedmg clalm in the form of an ultraviolet

40 curable coating or. prmtmg mk resm contammg no or Iess than 1% by weight of non- 40
reactive solvent... . . -

25. A formulatton accordmg to any precedmg claun, in whlch the amount of the
- compound of formula I present is from 0.01 to' 10%, of the welght of the photo-poly-
merisable system.

45 26. A formulation according to Claim 25, in which the amount is from 0.05 to 5%, 45
of the weight of the photo-polymerisable system. .

27. A formulation according to Claim 1, substantially as described herein wu:h
reference to any one of Examples 1 to 42.
28. A method: of photo-polymerising a photo-polymerisable system which com-

50 -  prises irradiating said system with ultraviolet light of wave-length 250 to 400 nm in the 50
gescnci: of a photo-sensitizing amount of a compound of formula I as defined in

aim




29. A nmethod according to Caim 28 substantially as described herein with
refer- ence to any one of Exanples 1 to 42. 30. A polymer whenever produced
mul ation according to daim
1 conprising a photo-sensitizi ng amount—of 5 —a_carrpound of formul a

[exy], [err] ” or 2, Hal
¢hl orii ne or brom'ne, mis 0, 1 or.2, [err] V\/nenz is 1,
orine or broni ne, rrrmrrrrrrrrrrﬁnm 1 AR
when z is 2, is a radical of fornmula [err] or whereln err] is a-direct
covall2nt hond or is [err]l or [eb¥P2Bach of [err] and [err] thdependently,
i s hydrogen za: Al metio aWoidhgaonrnzs subsantdlly A8describddGeremtvittimefirn { he\gggr egeat e
of all thencs qn?efm sdtg- and err] ar [err% and [err] as the case
rzrgyzbe and. o Eﬁﬁﬁcfé?a ;E et |geaEt° 65%11%1 gﬁ i err]?gnc[j r':a]rr]s-a(rjrld at
acom 0 11 !
Ieast ohe of [err] and [err] |s hydrogei and the free val ency (val enci es)

is (are) on the neta or par p%,r,tgﬂg,r;'(n to the point of attacPheeEnt of the
direct coval ent bond [err] oh the benzeté ring(s) to which the val ency
(val enci eg) s 2 b 3, attached. B.. A - YORKE & CO., Chartered Patent Agents,
98, The Cent Hel,,sggﬁﬁ Blombe,ddl esex TW 13 4 EP. Agents for the Applicants.
Pri-nted for rﬂesou/amst 'S Statloner O-fice by the Courier Press,
Leanithgt on SP R'vmz is iy i adipbef | ‘B’?‘“‘ghe Patent Office, 25 Sout hé‘?rp

Bui | di ngs, London WCE2A JkAY from whi ch copies may be: obt ai ned
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or R‘ when zis2,is a radu:al of formula

@V@“@—@r @U@‘L

wherein XZisa dlrect covalent bond or is —-0—-, —S—, —50—, —-802-— or
‘CH,
s | I . 15 

each of Ry, R,, R; and R.;, md“pendently, is hydrogen or alkyl(Cl—C,,, ‘with a maxi-
' mum of 18 carbon atoms in the aggregeate of all the subsntuents 1 Rz, R, and

R,, or R, and R,, as the case may be; : L )
and Y is =0~ —8—=, «-SO— or —S0;—, with the proviso that when X,*isa 20

20 ' direct covalent bond, at least one of R, and R. and at least one of R, and R, is

hydrogen and the free valency (valencies) is (are) ‘on the meta or para posmon(s)

to the point of attachment of the direct covalent bond X,* on the benzene ring(s)

to which the valency (valencxes) is (are) attached.

B. A. YORKE & CO.,
Chartered Patent” Agents,
" 98, The Centre,
Feltham, -
Middlesex TW 13 4 EP.
. Agents for the Apphcants

. Printed for I-Ier Majesty’s Statlonery Oﬂice by the Courier Press, Leammgton Spa. 1978.
Pubhshed by the Patent Office, 25 Southampton Buildings, London, WC‘2A 1AY, from
_ which copies may be obtalned



