EP 0155. 780 Bl Descri pt| on This specification describes an invention.
relating to certain pol y(substl t ut ed) pht hal ocyani ne conpounds whi ch absorb
in the near infra-red region of the eI ectro- netic spectrum e.g. from
750 to 5' 1500 nm and nore especil@PI9 m9581t0 1100 nm Pht hal ocyani ne .
conpounds qgg‘t,ig{“m ng up to sixteen substituents on the peripheral carbon
atonp ‘are known in principle from DE-A- 2,455,675, but they are reported as
pi g neht's. TheMis i sseqtfaame desciites dars divestion ereﬂt&mg: anpeeetaid S pdigsubsdjutadipieh didegamink.
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pht hal ocya nf £hthal 2 g a s%ﬁtl ge gﬁ;’ { known from
subst | tuentr},l o fﬁegg?' Whic d??ﬁ'(')\ﬁ/ﬁ F'S?‘H' Y'Y 2RZE RRiAvHE petiyinpof,
39 (1976) whi n&ao.ée.gqs mbeﬁes‘ehtan@hmtthérsad prs\ﬁauaw;tmnaacvanmactotwbamaart whidk ke 16
act i vi t y20oipetigherati@rionatamsearr/\s substitueng Rt ® R'fiof e &diewihg fonviaiat | on there i s
prbvi’ded a pht hal ocyani ne conpound in which the 16 20 peri pheral carbon
atons carry a substituent, [err] to [err], of the following forrmula: 25
[err] 30 or [err], wherein J and_ is are independeat|ly an al kyl, an aikenyl,
a hono- atsi cyclic, a phenyl, enyl en«i a naphfhyl, a naphthylene or a
nono- or bi-val ent, nono- qr 6h teroa On’B.tléﬁ group; 55 Mis
H a netal atomor an oxwlfe | he T werse of half the val ency
of M Xis S Se, Te or NT; X orl\l'l'whlchlsdlrectly
attachedwst o the adjacent peri g carfRon a | the sane phthal ocyani ne
nucl eus or to a peripherahse 4 Ne
nucl ei ; 60 Tis H aRkyl or
forman ‘aliphatic or aromatic ri) .31
ferr] arg H -0OJ, hal ogen or. #8r m pa of the Qroup [err]. The peripheradl
carbon atoms to Wnich [err] ani} [err] ar‘gr\zttachled are hereinafter referred
to as the "3, 6-carbon atons” b\ relation N [
the four nolecul es of 65 phthal i=aghydri de,” "Sge Fornyle |1, from which the
pht hal ogyani ne can be derigled. ) B1 [Bir] 5 It is preferred
that each of at |east six a : east eight, of the 3,6
rbon atons is linked by a g to a grg L. 15 In a first
: ilag 60 the present
|nvent| op at |east five, Im t and®mor e preferably all,
of the 3,6-carbon atons, carry d .y emai ni ng peripheral car bon
atons may carry ot her 'substituemtl e.g. haI 0og&n atons, but are preferably
unsubstituted, i.e. [err] and [err] are all hydrogen. In a second preferred’
class fromnine-to sixteen of the peripheral carbon atons, at |east five,
preferafff y 20 nat |etse§tatm£i{&ap%raétrmt@d yIeelge RN e i ORe ampptw 1B inBbbeRlditly —x—
3, 6- car bon oAt EA%—XA-Pwhdr a group Xto a group J
J and L are independently an alkyl, an alkenyl, a homo-alicyclic, a phenyl, a phenyléne, a naphthyl, a’
naphthylene or a mono- or bi-valent, mono- or bi-cyclic, heteroaromatic group;
55 M is H, a metal atom or an oxymetal group;
k is the inverse of half the valency of M;
X is S, Se, Te or NT;
X'is S, Se, Te, O or NT which is directly attached to the adjacent peripheral carbon atom on the same
phthalocyanine nucleus or to a peripheral carbon atom on a different phthalocyanine nuclei;
80 T is H, alkyl or phenyl; or
e ... . .when X is NT, J and T together form an aliphatic or aromatic ring;
' and the remaining groups from R’ to R'® are H, —O—.J, halogen or form part of the group —X~-L—X'—,
The peripheral carbon atoms to which R?, R%, R®, R®, R®, R'?, R'? and R'® are attached are hereinafter
referred to as the “3,6-carbon atoms” by relation to the equivalent 3,6-positions in the four molecules of
g5 phthalic anhydride, see Formule lI, from which the phthalocyanine can be derived.
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octa-3,6-(benzylthio)-CaPc¢
octa-3,6-(naphth-2-yithio)-CuPc
octa-3,6-(4-methoxyphenyithio)-GePc
octa-3,6-(4-butoxyphenylthio)-CoPc

60 octa-3,6-(phenyltelluro)-H,Pc
octa-3,6-(ethylthio)-NiPc '

_ _octa-3,6-{4-t-butylphenyulthio)-(VO)Pe .
-octa-3,6-(hexadecylithio)-CuPc
octa-3,6-(4-methyithiophenyithio)-CuPc

65 octa-3,6-(4-dodecyloxyphenyithio)-CuP¢




octa- 3, 6-(3,.4-dinethyl phenylthio)-[err] octa-3,6-(pyrid-2-ylthio)-[err]
oct a- 3, 6- (2. 4- di net hoxyphenyl t hi o) - CuPc
phen- 1, 4-yl enedi t hi o- bi s[ hept a- 3, 6- #m@ J|th| 0) - CuPc]

hept a- 3, 6- (4- but yl phenyl t hi 0) - nono- oro-[err]

oct api_peri di nohw-:aﬁ:hl-omohnbizﬁhho@c&ca(oeh euPbyI am no)-[err]

oct a( et Hyl ami n é‘ﬁf d' @‘hY'Phe“Bt!'iOt)&ﬂ’Fe conpounds from t hesecond preferred
class“‘a”rethoseOt x en 01, IJ.6 or [err] to [err] are groups -X-R
and up tos6 of ‘,’s'} é : emlth(ol)tapc},lp to 14 or [err] to [err]
are - X-R frOrrhébtisje-ﬂ-bany)heﬁﬂtman%m iokH PO 6 are halogen, in which Ris
a phenyl or a pagielidiho-grtashioraahéc Q i s a phenyl ene or .a napht hyl ene group,
provi ded t hat %a“l"g 14?’" o) ‘the groups repr esent ed by Q and R are attached
through | jnkin ‘595 ¢! rred s’arat ose E;l:ch E) o13%r§ntoﬁ‘°are
[err] g oupSyrhs epfam&m eazém%z‘itxa.ffa 33 o il
preferably 135 —b5-x' EXPEHIb € Sre Allo&eR/ TR WHIBKIS is@phé &:rsamwd%@aaau dhbﬁiﬁﬁeor
are: deca(4- ﬂﬁphtyﬂ/lpﬂmgdpt provdedpaan baedst ®ofaheQyrblps. represented by Q and R are attached through
deca(4-t- Qut‘ Ki glgqqu:st)hp &qggqpateﬁ\p,@p@thmberofXand X' groups is from 10 to 16, preferably from
deca( napht h- %I"f?ﬂ Jhorpaseteeal
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dodeca( 4- rreth d " EF’@Z'?;%""’CQT'CUP"
‘dodéca(4-t- but i _
trideca(4-but on EEEE}CQBZ ‘ﬁ@:l ) L Ii)(‘smecﬁjtpf'ildeca(n but yl t hi 0) - CuPc
pent adeca 4- c adbdexa(phisuty Heh\ylm)o-)@dﬁﬁro@m’d adeca(4-t-butyl phenyl t hio)-CuPc
pent adecat’ phenyldsel‘blrj\@?@naevl@@ﬂ-dwhhfp@ﬁﬁadeca( napht h- 2-yl t hi 0) - MgPc

Ca

pent adeca( napth{’n:: o ;yca gl C‘(ﬁﬁﬁ’c) gnt adeca( 4- met hoxyphenyl t hi o) - CuPc
pent adeca( 4- do C

c
pent adecaé4 me M&kﬁ(&ﬁﬁ;@d&}éh&)bmm -CuPc 35 pent adeca( phenyl t hi 0) - CuPc
pent adecdf 4- bupex #tadmyhthﬂwo e)EM:FPc pent adeca( n-dodecyl t hi 0) - CuPc

pent adeca( benz Pt apigth+jyft ?’ ¢ hexadeca(4- met hyl phenyl t hi 0) - CuPc 40
hexadeca( 4- matgﬁ ,%eﬁggeca ani lino-{err]
4 E‘a'w

hexadeca( 4- net yedeca( 4- et hyl phenyl thio)-[err]
‘hexadeca(*a- chl Nmba(ghlewnhia Jﬁch 45 hexadeca( pi peridino)-[err]
hept a( 4- met hy| péntage @(4-@11 Emdv!thm §9P4=d| (4- et hyl - 2-t hi ol phenyl t hi 0) - CuPc

hept a( 4- net hyl ecp(n-do d| (4- met hyl - 2-t hi ol phenyl thio)-[err]
oct a( phen-1 ZHSQaggica e"z'zqyﬁi xadeca(dl et hyl amino)[err] 50

hexadeca(<et hy| Réxadde (E;a{etr},dpﬁ’é;@ftms)rzadc val ues for, and exanples of, the groups
r epr esent ed byhéiamda@mﬂﬁﬁas g| ven herei nbefore in respect of J and L.
Were J and T bﬁg‘éﬁcﬁé‘ﬂ‘ ethiphe tPbBthati ¢ or aromatic ring this may be, for
exagﬂp,[ e, hex deca(4-methylphenylth|o -H,Pc
. hexadeca{4-chliorophenylthio)-NiPc
e hexadeca(piperidina)-H,Pc '
hepta(4-methylphen-1,2-ylendithio)-di(4-methyl-2-thiolphenylthio)-CuPc
hepta{4-methyiphen-1,2-yienedithio)-di{4-methyi-2-thiolphenyithio)-H,Pc
octalphen-1,2-ylenediamino)H,Pc
hexadeca(diethylamino}H,Pc
. &0 hexadecalethylamino)H,Pc
- Preferred values for, and examples of, the groups represented by R and Q are as given hereinbefore in
respect of J and L. Where J and T together form an aliphatic or aromatic ring this may be, for example,
pyrid-1-yi, pyrimid-1-yl, piperidin-1-yl, morpholin-1-yl, pyrrol-1-y{ or pyrrolidin-1-yi.
The phthalocyanine compounds of the present invention can be prepared by heating a phthalocyanine
55 compound carrying halogen atoms attached to the peripheral carbon atoms to which it is wished attach the
group X or X' with at least six equivalents of an organic thiol, or an equivalent compound in which the
sulphur in the thiol groups is replaced by selenium (selenol), tellurium (tellurol} or NT (amine), in an
organic solvent.
The compounds of the first preferred class in which X is sulphur can be prepared by heating an octa-
6¢  halo-phthalocyanine, in which at least six, and more preferably all, of the halogen atoms are attached to
3, 6-carbon atoms, with at least eight equivalents of an organic thiol, J—SH, in an organic solvent.

" The compounds of the second preferred: class in which X is sulphur can be prepared by heating a - -

phthalocyanine carrying at least nine halogen atoms, at least six of which are attached to 3,6-carbon atoms,
with at least nine equivalents of an organic thiol, J—SH, in an organic solvent. If the organic thiol also
. 85 carries another substituent, such as a second thiol group or a hydroxy or a primary or secondary amino
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o of the Chemaéa‘I"P%é rreacyord o\ the S@l@?en@sn mAbh/lmutsiswsrahmbmm nex@mple,

[ s s ,é;rf"af;éf,,gér T

'5# to [err] e nmanea poadiny odalage infkiNquriichktal Matbrfl r need n
~ anbient 't enper‘a FHEY cayd cmvpérelbteﬂ ypaus®idfreced hed:ate;amt/ mtaephchﬁonlts a preeéteﬁﬂbhy
_ — 30 essenti alaf . lﬁ%m“? gerg;.g'fles gf‘?ﬂwm fmanmptehbwthﬁ!mbla@esfer@ah‘&ieysr@tmmdanthls

_ §gcyr card By
reaction or ;guep cp@f Fl attern a sorblEfz mor e eng]th c;tn bef ??gg

pht hal ocysgmsa.ee,@aappama s.maerlwpr. aaa
i so-anyl al cohol, octanol and benzyl aIcoho ere an a co 'S enp oye

as solvent it is possible for one or noresal cohol residues to repl ace the

L e




s{bstilt uted thio, etc. groups, -X-J or. -X-L-X -, attached to the o-PN and
becone attached to a 35 peripheral carbon atom of the phthal ocyanl ne

t hrough an oxygen atons. Such a pfgﬁ%g&* 161\31 carrying one or nore

organi ¢ radical s attached through provided it also carries at
least five jgHimmpmedyithio)-tufc hadntadsdifidn H’&Rrﬁﬂ@ht aosgﬁmmmdx?emadé&aw@anbmnat/m

I s a:furt heurf eatanrbsogitiot mexipumse it mmv.ent i on. The reaction 1S conveniently
carri®ed out bEhevpent esrfrd heg iy WE@F’PY‘“B@”B‘H‘&%F’“F@PF (mwhich afl pRsts gpEREsGepEILsTare by
base, such"‘é{"’ég ALY R "PUPEd between an al kali netal and an aI cohol ,

pr efer ab y an al hat I al C £ q%fél&'iﬁsﬁ ofe}{dHyan%uil trf:i‘l &R sklj'r;,fchgtum

i so- any| oxrggl:é Fipe Was il T dre & A g

al cohol s. ?Jremaurryﬁa z@oﬂm & 30 RN USELITHR Ghiktive Yva$ hen @dtet & mo‘ycaanu Bitutdativith

heat i ng t hesoen mtmnbhwaorsmfteatdom\gaalzrcofe sbliUeNaapperetpmddtseolvﬁetuaﬂolueme Frectoiveny

|'i t hi um Bhtsalatiercwasrriassed thirqugh 4 sitied cplumn us q mP'né'a‘a'ﬁpFﬂ'pF‘F%\i'E‘

nmetal . A ne’E“éﬁ“"dfbrVé’éa“t?Fﬂ“ﬂ'af°0V¢%9ﬁ6rﬂa°fr?ﬁ&/°°Ef‘e3 %ﬁt“?ﬁ“?’( 'Hﬁh'g 1287t i cation of the

l'i thium 45 pht hal ocyanine, in some casgafyederely contacting it with an
aci di c mat er i AlmixtGCdt 629 PofSd-hbthyapt@RYithio)!3.20)y dTadH 4hg 20tmivéfidainaliretwasrsgeed at

aci d, suth 1as—1BoiCTbiadmEsuIesHNd Ai18 g alxicth:3, 6Tdire:r mﬁqaﬂa@ mThe wegen stirred at

accor dance WWOTCH *@yemoiqdm/mw ilpted gfe?ﬂur" nesouto ;:“;'s'"g;‘:hzrif:‘:
oot omg i G, .ue "? ‘"Z"ﬁm hdlioh Eoralil SRl LAY

avai l abl e Q§y H¥phervit ar app I cat |ons ere hi's pr operty can

be utili®ed for practlcal effect are infra-red inks, |IC]UId crystal 50

di 8gf ays, |nfra red pr ot ect.i on s sterﬁameletihma@ wel d|

visors, Vefy T4y i ,er'é’er%'*“gr B E S e gf:ﬁ,z::fm

conput er - cqﬁﬁrgaoﬁﬁé HHe)e bt implos BEoPOR] .iﬂg esé‘nemab A ioss than

Maxi mm ge pajhtsubbead thiegrowis | thefrédf 3,6 datboh attRREae, né mS.UbStI’ate on or in

which it is incorporated. Many of the conpounds of the present invention
exhi bit a bathochromc shift of up to 50rapeéry when deposited on gl ass

conpar ed vvrtha | uti.on |n rganrc ITqurd. 55 A liquid crystal
cell, fogp the—ﬁosfgﬁé?-‘r-gn of i mges, can be ¥58988% ed | aser - addressabl e
by di ssol vi ng 3a ccﬂ:qoauncnﬂmatmhéddnce Wwict -1 /66 3 piexhgDihenpVetito) BPci N the
liquid crystal, ne Ol Pen ( | has an
absor pti on maxi rru% At 78 [e Jla sthl%gggaj ??PFL-; gbggéhgﬁyﬁﬁm Z?iﬁ d

crystal gaterpal [EX 1\Ah|‘c1ﬁ-blstya9h¢qyabl e *FmsémmemmesylﬁkﬂOWIce in
Dorset, Englagd, andzHepiR(gscyiphdbyPNebera~3,6(4-t-butylphenylthio)CuPe

1, 2-yl enedi t hi 0) -di (4-net hyl - 2- h| ol pheny Ith|o - Cupc has an absorption
maxi mum at 823 [ erf 160 4-ana°!a'ls@m5| | i tlypear-3o6sﬁzarr—nomehmqmao 2yst al

material , E7. sA sens;um tw-aaw:ycansbd@e remdsw-ct Gpﬂ%ae&ﬂphﬂﬁ)‘l&hi@mzl’c

copt ai ni 'nS”t nd pr et bdrpiunty ey L, Rere U diopsay P PR, Pe
i nk/ et print lmg Ekn 1t hissmeehoxsphetyue pati<d,s(4+metbotyphahythity)
progr amed deYFC! O 20AN_BEARBIARS! O IR SLRULI LA en thiwm%@'e

choi ce of conpound” & conposi ern’a SOI’bI n
~Wwavel engt hs cah bé&xf-2r nﬁdbuﬁﬁyﬁbtnyéxanploe;a{hﬁé4€ztﬁomluuylmhe¢gﬂct hi 0) Cupc
has an absorp}}b]o“ 0| fw—%‘o@é 385% %i QEEQ-ﬁs?aicf&de ogyE%n%BgroB%%ﬁl

met hoxyphenyl t hi o) - CuPc tion maxi

Pent adecd- ( 4- kit h9i|><pﬁer{yrdpﬁ?q:r)loxmpeyhagca#%ééﬁrqyripehlmﬁtmﬂfﬂa&c)ﬁv%c

[err].. The inyentiggnais saphiiatyi | | ust raggg.jjx(gmtf,oﬂyq%m(ﬁy@npl es in
which al| parts and percentages. are by weig unl'ess otherwi se_indicated. 5

Exanpl e 1 A mt&tu®® bf Z-oetdFvebemyinet hyFbﬁénw‘nﬂcaPWezslﬂdar B¥eH and 10
m of ngf nﬁ: i DB vva:& 3t i a6t axyphenyil] fOtpeﬁ&-rIl,am-&‘ét&Eﬁ)hﬁnﬁ&hgo}ﬁuPc .
oct a- chl oro-H2 ars 3 or .
hour and at [ﬂ{er lctJ Qé Pé%sg& E)gﬁ'rjlelheto%“éﬂg %a&@%ﬂ%%f‘&f&lﬂﬁ oérg@ GJI ﬁ&d

di | uted W tcbmpriking >88h @R Odictiofd isbitpr. THY diéordpRtNalid G
filter edo amntithtios ot freetioraicrystdilisetios. The tol uene 10 sol ution was passe

t hrough-a sil | ca col urm u5| n toI uene ésalmiumt and- the rral n fraction:

col | ect ed %gq“m Bial 98{ om a('}‘?gg &T, ass“:g}a; L4g:ﬁ::£
pct a- 3, 6- ( HBEDBbH oGred ?\: Kot l
- met hylspheay&.s.&ume,soad& o J@sbcan wilor 514 bmﬁeﬁ&degwe &y Shel 5
err] for 90 m nutes and 4.16 g of octa- 3 chI or o- CuPc was added. The

I Xture was then stirred at




i
H
1

by evapor at fradioh eilydté dhd tbolste@®ly @vapofatidrito Fe

accor®ange with the farst preferred ¢

‘hept a- 3, 6(4- t Forwey bdrhr0idstiwith@)thd sédpe oPthe prese

[err] for 5.5 hour, cooled to [err] and diluted with 50 m of ethanol (74
OP). After cooling to [err] the solid was filtered, washed with ethanol and
di ssolved in toluene. The tol uene EPI 0t185:780 Bissed t hrough a silica
col umMm  uSsi NehateRhi UGS nfhdiiG hasHatked h‘ﬁodaﬁiarls'lifc Gl Pl AblEElE L @Rdal $Q Al
' mfsyii%@ew A ﬂbﬂagt‘ﬁ | lﬁ?@EDid?S
3 to .17 Further conpounds within the scgge of the prpesent i nve’rll!tai o‘r/1 I n
I mpjer18 red by th t hods of
Exanpl s 1 ppdh DR TS 8 ki maiphny ol 55 0 ot KO and 16l of uincing w e 3 140°c
np 7 S0 rhrin b cheg o-monobramo-CuPc wa dfeJ.S he mixtu he stirI at
pl ace of t hesol®E for 885G, lcbrél th B0k Bkt RS Mtk 50 it ethinol 4 P, Aittel ALl 1 oidine
each producsolidovas fiiteted) grabted with Rtiand? aneur@atto give SBigt daidd Undtdal TRY QbH%Smathﬁh@ was
free 3, 6- caPisend throughsa sitigarcplumhlusing fpbiepd anetueniTariol the thailtractioBichbiected and isolated by
Thiol ™ evaporation to yield 0.92g of dmydra(grrpetiytiphgnyithio)-peptaghloroGubet hy| phenyl
oct a- 3, 6(3-net hyl phenylthio)[err] 2 %xamplegé*tgf 4-t - butyl phenyl
Bivetion iftadco bk Witk 8 ¥deond pret d
oct a- 3, 6{54- ¢tlash gdrvinglvslyygrduls g;{—eror ¢hidgine atomEWe&vpre:Z:elB b{i‘):&hydeﬂiaﬂs’k}ﬂExaf:pr}esp;g gr1e9,

oct a- 3, 6(4- ¥singse {“ﬁ'lﬁéwgmith? Emrmvfafﬁ'?hiols°r|§xlel19lsinnla¢r>qﬁtbndwqdﬁm$pyibed in the Examples,
hept a- 3, 6( 4gsli_e gﬁwsiﬂﬁl éﬁ: f:;lﬁh%% Q?tlhfv"? Igg§ than fifteen substifutedithio 929—”5%&'@65?? lgpféﬁyqal
hept a- 3, 6(Af- odecyl phenyﬁ {hi 0 f'err] 9 Ex 1 3, 4-dinethyl phenyl

hexa- 3, 6( 3, 4- di net hyl phenyl thio)H Pc 10 Ex 1 4- met hoxyphenyl

oct a- 3, 4- net hoxyphenylthio)[err] 45 TabldR2 Ex 2  4-net hoxyphenyl
octa- 3, 6(4ne he ' c 12 Ex 2 4- bu enyl

oct'a=3, 6(4- bg'?g%%hew d1)501d c 13 Ex 1 4- do%ggxyphenyl

oct a- 3, 6( 4- dod&ly| oxypHENyPRanyd) [ err] S@entadega(t-bEkylphenylghidEpPoxyphenyl
octa- 3, 6¢4- dodecy! oxyphaRyldlthngl CUPC 13encade¥a &- iydt '

oct a- 3, 6( napht h- 2-yl t hi o%‘%:uﬂPc gG Ex 1§ t4 oct%x%ﬂgygg%&yatﬂo)cupc

oct a- 3, 6( 4- oct tkyphetiyAethPophery] 55  pentadeca@zmethoxyphanybihiiodEyRa

pent a- 3, 6( 4- oc2DXYpherydtbRyghePC The 0¢hAtedafsButokipREnyItnENYRLES 1 tO 17
wer e nade fron%lpuri fl%cill di chl orfpht hal i ¢ anhydrj de conpri si ng >85% of the
3, 6-di chl or o i Soner . * THEWRMPST opht hal PERRIRSAVA DRt BheRyEPFICHP Y
centrifugal 6025 di sté+dodecauypbenylr act i Opahtadeysisatibdezakypeny onabptyPc18 A

QUi nol  me vas 2% {rr BISIIELA00C for 60 nPRRFEc SR g T O

t et radecachl ordhonobd-meshexi@benmels addedtefifaderd (t-ue thonpphenhbrhis) Culed
vigorously at jg60- 18QGetRr: chiBPilny1 COO! £ C 14 | m  of
et hanol (74 OP). After ecg%][i ng GE?ylto aﬁ%%ﬁ?%&gﬁ% Ji/?/g;slgrgill%ié‘pe ,c
washed with et4fanol ,4wahelthdgphenyRanol ders (4redaltiioghenylzhip)guBe ude 7

EP 0155 780 Bhomat erj-ahioddpheaytide Mt eplilad¥@s(4PasiRopldiyPricly)duld | 1 Ca
col um using f‘?cilt uege as el uent cgnd the main fraction coll écted_and .i sol at ed
o]

by .evaporati o 7 digeshyianing)phenx] (urgdeqeférdimertyhsnisnebgpvi Hais) Cebpc .
Exargl e,19 5 32  Ambpkthsbyef 1.65 g OferbeBB{daphpibanyl iHibpturc0. 83 g of KOH

and 10 m of inoline yas, stirred at [err] .for 3Q niput 2.8 g of
" tetradecachl o%lé-rmnotﬁpgwrr%-szcﬁéc was _addeﬁén%HECWﬁ&f?é%E%gf%e%?fpgti rred at

[err] for 5 hddrs, mbehglselendkrr] and phdtatech (phedyl38lero)CiPeet hanol (74

- OP). After ceer-hrg—te—ter+i—the—soHa—nas—H+tered—washed—w-th—etharel and
"dried to give 3.6 g crude material. The crude material was passed through a

silica colum using toluene as el uent %pre'%? main fraction collected and

_isolated by Amixture of 7.75 g of 4-methylphenyithiol, 3.36 g of KOH, and 10 mil of quinoline was stirred at 130°C

minutes and 3.18 g of hexadecachioro-PbPc was added. The mixture was then stirred at 180—190°C for 30

55 minutes, coole_d to 50°C and diluted with 30 ml of toluene. The crude material was passed through a silica
gel column using toluene as eluent and the main fraction collected. This was isolated by evaporation to
give 0.45 g of hexadeca(4-methylphenylthio)PbPc.

Examples 36 to 40-

Furthe_r compounds within the scope of the present invention in accordance with the second preferred
class carrying oqu groups —X~—J and chlorine atoms were prepared by the method of Example 35 using
equimolar quantities of__apprqpriate thiols in place of the 4-methyiphenyithiol and equimolar quantitites of
an appropriate hexadecachioro-Pc in place of the hexadecachloro-PbPc, as set out in Table 3. In each

e product having less than sixteen substituted thio groups; the peripheral carbon atoms carry chiorine
atoms.

60




10* evaporation to yield 0.92 g of dry _ B

deca(4 met hyl phenyl t hi o) - pent achl oro- CuPc. Exanples 20 to.34 Further™
conpounds within the scope of the present invention in accordance with the
second preferred class -«carrying onEP @rtiH7Z80XB1 or chlorine atons were
prepared by the nethods of Exanples 18 & 19, 15 wusing equinolar quantities
of- ap%oprlate thiols or selenols in plkﬁé_cﬁ the thiols described in the
Exanpl™e as set oEkamplelabl eThdoll n each product fP&-\bam@ | ess than fifteen
thg?r}sl tgt@ed thio groyps, t"hneeghrye éaerl pheLexad%@L 4'“’?312}{0]5?‘ }ggraﬁﬂc}glpgrl ne'
_Thi ol./ Sel enol 37 4-methylphenyl hexdaleod(fetneﬂﬁ)ylphenyllthidﬂlﬂu?Ephenyl
pent adeca ( t-butyl phgnyl ghi C .25 _ Rh

pent adeca ( 3-net hyl pﬁgenyl %ﬁﬁhyﬁ%y% hexaﬁf%ga“ ﬁet%%‘a 3??& 16y 2are
pent adeca_ (4-ne t hoxyphen§reHiogppheaps 23 hexadeda tarcbkgnsipbenstlthio) CuPe

t er deca( 4- but oxyphenygt hi g3 C2 24 ded AN HPRLRLEINY P
pent adeca( 4- but oxyphenyt hi 0 Pc%g'S edo(dg!%:oxypﬂjgj'nyko)H ¢

pent adeca (4-dodecoxyphenylthio) CuPc 26 Ellﬂ phen I
pent adeca(phe%.&hteq}% of3t5 %’éfﬁq -1,2-Glened J)
bet r adecal onuot i B BURIYLE G ?e%!cﬁi‘;;.h ?ﬁ“#}kﬂd&%‘i‘ﬁ.’é’é’;‘ﬁrﬁ?:&f&’

pent adeca (f4F hreour, hryathraptwngﬂdttlsmo orGLHZGr. 4 d:/as then coczai to 80°C and diluted with 100 ml of
4-et hyl t hi 74 OP). Aﬂercoollngdceﬁ&t(msoe@ hgdftlthned).phel‘wﬁltWIEB wijh@tHadol 30d dried. The crude
4 Chl or O‘thﬁg{ t:z was gassetti throug E‘hﬁfl 4lyent T MginJraction collected,
¢ et hylﬁgﬁgmmsorfg pori,':;} t;rrﬁgggf ﬁ?@, :, tﬂ'if?'}fff'f bisess 049 ef) heptetd-meshylphen-1,2-
naphth 1-yl eca haphth 1-yl thio)CuPc 33
napht h- 2-yl pent adec &xampméd 42-8243/1 t hi 0) CuPc 34
phenyl sejen F ‘"'"‘e' °°“‘P°“"ds W'th'pémseattee pmmyilsehmmor) aitdarc®wiixtapdcend3Hefbrred
m xture of m r '°""‘Sat3'65 'GfP'eRﬂEF bytheimgthodhef Eggmple 42
qui nol i ne v&asetrs chJh G Tt L ° 'fe %@rﬁvgrtﬂ%mdf
was added. The m xture was then st| rred at 18 A Rt es
cool ed tsﬁ 50C and diluted with 30 ni of'r:tbqhuene. The crude mat eri al was
passed through a silica gel colum using toluene as eluent and the main

fraction coll ected, This s,i solated by evaporgtipn to give 0.45 g of
héxadeca( 4- net%cﬁcﬁegﬁh%nylt PPbPC. Exanpl es 36 tgﬁs‘ﬁzﬁo Furt her
corrpoung’? Wi t hi g,t he sgg,p&hgg_ ddae pres tLEW . . (‘2085’_991'30 ‘Met)b the
second preferred class,c er,,)y%ugﬁhqgiy Or f4AR% 4= h re
p} epared by the method o anple 35 usi ng%eqw n%? ua tl{;fletgg' TCulE
appropriate thighs i rz-at,ﬁﬁﬁ,h@t ieRgop- thhp&teaytlﬂi% mﬂls'«%'eHQJ-af
guantitites of an appropriate hexadec anpz.Pg,iMb;Ql,@p@,igg-ém

hexadecd&hl oro-PbPc, as set out . in Table 3 1n each product having |less
Qo/sixteen substituted thio-groups, the peri pheral carbon atons carry
hlori ne 65 atoms 8 EP 0155 780 Bl TabI e 3 Exarrpl e Thi ol

Pr oduct 36 thyI phenyl t hi o) H Pc 37

7y36 0.0525
4 met hyl‘“pherm@ mlxture of Iﬁe“if {éﬂ E"(Eh gr o ium in 21
thyl pheny! cooling 1o BRSSHS kol 4 tg‘g k4 o zo«cﬁn&’ﬂ el

hex adeca( 4faibdwap hﬂé’iyd bid @ ashbd Gell with methanol before being dissolved in toluene. The toluene
solution was passed through a silica column using toluene as eluent. The main fraction was collected and
so isolated by evaporation to give pentadeca(ethylthio)- monmsoamyloxy-Hch

Example 45 .
A mixture of 3 83 g of tetra(cyclohexylthlo)-o-PN and lithium alkoxide (0.023 g of lithium in 7.5 ml of
iso-amyl alcoohol) was stirred at 120—30°C for 2} hours. After cooling to 25°C, a solution of 1.79 g of zinc
s5 chiloride in 25 ml of anhydrous methanol was added. The mixture was then stirred at 25°C for 1 hour and at
120—30°C for 30 minutes. After cooling to 20°C, the precipitate was filtered off and washed with methanol
before being dissolved in toluene. The toluene solution was passed through a silica column, using toluene
as eluent and the main fraction collected. The product was isolated by evaporation to give
hexadeca{cyciohexylthio)-ZnPc.
60 Examples 46 to 65
- Further compounds within the scope of the.present. invention in.accordance with the first.and second ™
preferred classes carrying only groups —X—J or groups —X—J and amylioxy groups were prepared by the
methods of Examples 44 and 45 using equimolar quantities of appropriate di- or tetra-{substituted-thio}-o-
PN in place of the tetra{ethylthio)-0-PN of Example 44 and the tetra(cyclohexylthio)-o-PN of Examples 45
ss and, where appropriate, a metal chloride as set out in Table 5.
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0 -napht h- 2- yl deca(naphth-2-ylthio)[err] Exanple 41 A

of quinoline was stirred at [err] and 2. 13 g of
hexadecachl oro-[err] was added. Th W&#ﬁ@a?‘t hen stirred at [err] for
hour,. 1000C for 1 hour and [err] for 1 hQyfe s/t was then cooled to [err]
and dj l'uted with 100 m of ethanol (74 da)'ﬁgfter cooling to [err] the

was passed thpgugd E@caﬁbié Q3 GaleHnay Ut NG rell Quos Qi af-cghseRtpy)The nain
fraction coll ec%g SOl af ed by eva orat on_and recrystal T sed from
yi el

t ol uene/ et her t HEE“(?G“@I of hept BYFafeta{gFipHER1q) menoamyloxy -, Fe

yl enedi t hi 0) - di §#- et aytra2thyi ol phenykédwmmmﬁf (proRly®s 4B Ee 43 Further
conpounds, Wi thip the ?cglgenof the pr e§eexr5tde‘i: % dince with the
second preferred 25 ¢

ass Carryrng groups - n-prctpé' lTir}:'gmgzézhl orine atons

m xture of 3.12 g of 4- rrethyl phen-1, 2-yl enedithiol, 2.24 g of KOH and 10 m "~

1

solidWwas fil Esaeple waStkatorB¥ ce with et handiredest dri ed. The crude materi al

were prepared by9the rettiod-plopEkanpl pentadersi(hop oqul tidloaronpaantaxy-BsPof t he

appropriate an get hi Otﬁéﬁ-m—ﬁ&glof th n‘taa@éatmm%@:ﬂig%mxt § 8oty LiiOp and/

or tetragecachl oronmonobrono- CuPc in ace of the Rexadecachl or o-HPc, as
set out in Tabl&l4, T&E)'Fré‘ll‘mté(arrplEentadeca(n‘mﬁnéb'lthi°)m°n°am>'1°xY‘HzPC

Pl’zogut(::';] 42 | 52 41@E9¥dh9m¢fk(§r?butyl octa(th@-ﬁf’o‘)%EMtH?ﬂhi&)-H Pc
i thio-ylene ene di
mono( 4- Myt KY' i of FRRIFEHIpetipcosss (bueyLshiadon bR sShYA P YTH, »e

pent a(phen - am no- 2- th(z&nyd:ﬂne) penta (2-am nophenylthr 0) - CuPc 40 Exarrpl e
44 %8 re of etra(ethyl thia)s;o-EN,a I|th|um oxi de
(conpri si ng 0. 0%%5 g B?C’:Iac?'ﬁ ]tt‘t 1pe%ﬁ% %%/ca(g’()c F”chlﬁpﬂomamsy l°ﬁ' rrzlga at

[err] for 2 hou’% andté¢wrar-h-dagyla furh#xedeqa(hmtylﬂﬁtoerﬁ Ryoling to [err],

100 M & net hago! wa the rg
precipitate whic for?r% \/\/agku???t ered anéw&(ﬁ%g)c%flfi%)k&&; rr%%c;r?a}ﬁgk before
bei ng' di ssol vedT n t oFernebenzile t ol uerrntadecalbenryhaiqiasaeagyiemiighe a ;

silica colum usg ng toliiapReddd €l uenthexlhgcar(ghghyfmaﬁ)r_qnpavas col | ected and
50 isol®Ated by evaporation to giv

pent adeca( et hyl t%i o) - WS?SWF%&) %&‘3é<5ﬁfﬂ¥’é°%ltﬂiﬁ% H8Fe of 3.83 g Of

tetra(cycl 0heX§|id"IIEQ).mﬂ:dD%a(lﬂthlﬁé&tﬂ(@u&bkﬁﬁtdﬁ-tﬁﬁoml’g @fct;mgnr umin

m of iso-anyl coohol ) was str red at %g ]rg' ] th/ 2)hc9n°rs 1Aft 1698
cooling ¥0 [err], a sbf taf'ﬁrf’r(??y 79 %6 TR I‘?P?Sr 487 meposRyIq*y5 '
anhydr ous net hagpol WaSe:adeleebenIhE m xﬁmedmscntdmmykmibbmmﬂ@yﬁqzuﬁeor 1
hour and at [er for_3Q.m After oI| r te
was filtered of Jand 5\)&'@"etsﬁ’e%l‘:n‘l t HARG caf( e| nti'%i?)sms?o?v c}%g%pdut?@
tol uene.# The t dduene Sa:ﬂrat-sfhutv\hs pamdaddmésrgivtalmﬂo)ummvm‘cuﬂq ng
toluene as elu and A fracti S da %6
by, e aporatronedt}{) gi vteﬁ't e?a gga’(cycl o) ety tﬁ??) es 46 to 65
FurtTher conpoks s g _oF Fetsd (subs S Qo7 Bp accor dance
with thesfirst end se@a&dcyaroat:efr ed Ifelnasts&a(sﬁdlroxeﬂgcamtmogawaxymcor

Exarrp

&glrﬁﬁmﬁ@ﬁpstxw@apt sol at ed

igroups -X--J_and anyl oxy groups were prepared by the nethods of Exanples 44

<and 45 using equinolar quantities of appropriate di- or
tetra-(substituted-thio)-o- PN in placggiond&e tetra(ethylthio)-o-PN of

" Exanpl e 44 and niilaeretotb.neg 6hydidigeneny-dickbra o= mdﬂhlnfhfunEataimle @dmPAsiiy0.0029 G+ AR €

' appropri at @ndé mleqfaﬁoa'vﬂla@phqlwasﬂlsett atg@0—130°CTfabh?20emibuted After dodling td 26°C7 BDmMBdAf
"Tabl e 5 Ex gform w. ;:f Nhe mixture passed through a smcq:pobmqsurg chioroforem qsrpluent A
585

d ro-H, :
heoridik ﬁm})sj %Ieig; %é? t%‘ﬁlJ §:f| p d?:;af::tohotgt;?chloro -0-PN in

| Exanpl e 45 l(a"\‘l%n wafifpeﬂ@ﬁo-

s5 dimethylformamide and potassrurn carbonate using the method descnbed in UK 1,489,394.
In all the above preparations structures were confirmed by elemental analysis and the products were
characterised by the determination of melting points, absorption maxima and/or extinction coefficients.

Properties of Infra-red Absorbers

60 The products of the Examples have the properties set out in Table 6. Absorptlon maxima were
measured as solutions in chloroform (Chlor), toluene (Tol) or after deposition on glass (Glass) unless

- atherwise indicated. Extinction coefficients-were determined-in toluene or the only solvent in which the .- .

absorption maximum was recorded.
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46 . tetraethyl . t et radeca( et hyl t hi o).nonoanyl oxy-[err] 47

tetraet hyl’ [err] 10 48 tetra n- pr opyl
hexadeca(n-propylthio)-[err] 49 tetra-i pent adeca

!(i - propyl t hi o) monoanyl oxy-[err] E® 0 155t7§0r§p butyI . :
‘pent adeca(n-butyl t hi o) monoanyl oxy-[err]" 6 51 tetra-n-pentyl
‘pent adeca (n-pentylthio)nonoanyl oxy-[er tetraethyl/tetrabutyl

octa‘( butyl thio)octa(ethylthio)-[err] 53 tetra(ethyl/butyl)

‘octa(butyl thie) 1%(9 Y0 & Mbeida (,g‘g,,)( ranc&gg}n&{m t et nawﬁ,bohexyl
‘pent adeca(cyc p octyl
‘hexadeca(n-octyl t hi 0) -fulppc 5@el - s- &Eﬂiﬂfﬁ péﬂé—&ﬂé&&—
(s-butyl thio)nmpoanyl oxg3H 2Pges7 824 et r abenzy,looo >200

t adeca( benzyl t h | tet !
Rexadeca( pheny! Rhi oy (b B0 781 L3 R (i solifdggy o SRE™

toct a- 3, 6- (i soprgpyl t hi odos[ err]z794s i n gxanpl e 4664 woth >250
Etetra(substitut dthro) [err] 35 tetras ropyl
'pent adeca( n- propyl t hi o)tr‘%noam]l xy CuPc 61 lﬁ?eotopa n- penty FQS"O

‘pent adeca( n- pensyl t hi o) rasnoanyl oxy- CuP7? 62 lsz,émﬂacycl ohexyZSO

‘pent adeca(cycl ohexyl t hi m)noarryl oxy- ¢Pc 40 0063 t ebg- S- but yl
pent adeca(s-butylthio) noarryl oxy- CuPc” 64 tet rabenzyl

‘pent adeca( benzy¥t hi 0) no$t®anyi oxy- CuPc8®s in Exanple 46 (with 73
‘tetra(substitutgd-thio) ¢ PN slerr] 7?;5 tetracycl ohexyl 70 pent adeca
(eycl ohexyl t hi o) monoany oxy PbPc Exa e 66 50 A mxture og 46 g of
“di pi peri di no-di 8hl or o- BN and0Bi t hi uB3%l koxi de (conprising 0> \a g of
lithiumand 5 g of isopggyl almeghol) was stirreel #00120-130C for 20

im nutes. After coolrng to [err], 10 of- chlo rmwas added and the

'm xture passedlthrough 805si | i ca col unﬁl:hsr ng cﬁt?%?cb(?g]or m as eluent. A
ifractr on was cebl ected good i soisat ed by evaporation to give

joct api peri di no ct achl o [err?] 3 The di | peri di no-di chl or o- o- PN\yyvas
prepared by red trng pr%@rrdr Wt h ra chloro-o0-PN in 55

idi met hyl f or maniide and pgd7assi uidscar boﬁaz e using the method deséf9bed in UK
‘1,489,394. In | the ahgve preparatiggs struchygamovere confirmed by

i;el enmental anal ySis and e products were characterised by the dg%erm nation

tof melting poi Afs, abso®¥ftion 808xi ma &F&I/ or extinction coeffici

:Properties of Iﬁfra red;Apsorbers 60 The products of the Exanpl es have
't he properties set out |n Tabl e 6. Absorption i wer e nmeas d as

‘sol utions in chBorof or 33hl or}88 t ol uéd (Tol) 'Ig§ dﬁt er deposi #?gn on gl ass
(d ass) unl ess g otherwysge indiseat ed. 7Eo(t| ncti le;mmffr cients-wéBe

:determ ned in tol uene or_.the a soI in he absor pt iy maxi mum
gvvas recorded. 88 10 - B 015580 Bl bI e 6 grbqto Absorpt i gg Maxi nma
'g[\e*r/r] Extzilnctl on 771 766Mel ti 786 Chl or ToI " dass95
:Coefficient Poing ferr] 1 813 8o 828

170, 000 22 o018 797801 "7g7 19999%%4, 156, 000
>200 3 2805 7E7 768 818 797  1633BeRPO - 14950 4
798 790 a4 786 1786 000 go1 182960 100

11
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5 . 793 . 797 152, 000 - .>250 6
797 *216, 000 >280 7 800 809
75 8 789 787 79 70 9
807 803 830 EP 0155780 B1 >200 10 799
792., 161, 500 11 8o . 813
' Tabl d
155,000 12 800 786 13 -i———gf§°“t ) 808 859
95 1% gfxample  Ahgorption Maxdma (mym) Extinction Meleyug 15
799 796 chlor 1536, 00051185 Coefibient  806poine (°B46
75 17 775 18 775 763 790 69,000
120 19 . . 78% 770770 792 - 174630000 120148 20
774 760 26 784 772 1#68 000 794 128 21 771
766 /786 770 95 22 786
801 190,500 23 775 768 797 158, 000
140 24 2836 7889 784 801 810 18208080 168 100 EP
0155 780 Bl Tablee 6 (cog%/%d) | e Absorption Maxima [err]
Extinction l'ting Chlor Tol d ass Coeffi ci ent
“Point [err] 2530 178 770 787 792 181,000 162,000 169
120 26 3472 71868 794 3és 118760528 52888 784
810 208, 500 168 29 756 752 30 774
787 1822000 765 760 169 31 782 805
118, 000 33 >200882 781 7699 7697 3do 78043 . 781
799/ 197,000 176 143 34 776 35 769
792 223 36 769 37 778 770
796 2235000 769 142 382 768 223 791
160 39 3£70 769 789 220, 000 40 744 41
800 797 832 94, 000 >200 42 790
787 828 37 917800 770 796 >200 220,000 909142 n |
pyridine) 44 33  80#gg 807 29827 160 3250
45 846 852 860 95, 000 145-150 46
801 go2 37 770 789 220,00950 47 805
808 830 40 148,000 >250 48 802 800
819 120690 840 797 230 g3, 94,000 >200
42 790 787 828 91,000 >200
43 909 (in pyridine)
44 804 807 827 >250
45 846 852 860 95,000 145-150
N 46 801 802 >250
47 805 808 830 149,000 >250
48 802 800 819 157,600 230
49 809 823 136,500 250
50 807 817 147,000 95/35
51 802 802 162,500 <30
52 809 805 815 129,000 <30
53 803 797 815 115,500 <30
54 812 810 818 120,000 289

T T T s e st L L es s s sy e
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9 ’ - 809 - . 823 136, 500 250 50

07 ’ 817 ) 147, 000 95135 51 802
02 162, 500 <30 52 809 805
15 129, 000 ER00955 780 B1 303 797 815
15, 500 <30 54 2 8 818 120, 000
89 12 EP 0155 780 Bl Table 6 (gg-gé-é) (%("é:rr%?e Absorption Maxi ma [err]
tinction Example  Absdvipkidmdaxdmaofmum) TolExtinctiGhass Me Exyinief i ci ent
se P S0 gfibr  Tofll Glass 1552600 ent Pogat 08 10
57. . 818> 8088 811 84,000 1¥- 180 58
790 59 56802 gos 8oL 136,60800 15 2606430
783 785 805 . 170, 500 . 260 61 - . 784
783 1 57 8> 00809 <30 84000 78900-180 73,
303 83, 000 790 286 20 63 787 778
168, 000 270 280 64 797 : :
109, 000 > 100- 65 838 éég?"%" 840 111, 000
175- 2307525 6660 B35 C aiges 30 805 A pht harespani ne conpo@s® i n which
[ he 16 peri ph%rlal - car b%}‘ atongacarry a subst i b 82 Yoo [err] to [gr], of the
fol | owi ng formila: 35 ’ R15 R
16 1 [err] 582wherein’78® |ed8l 5 of 8@he groupé3«09fresented by8§ err] and
[err] awe indgpendent|ygy X-J /9 or -X-L-X -, vpgI@pon - - 2J020¥h L are

ndépendent |y an al kyl, an al'kenyl, a homp-alicyclic, a phengl, a
bhenyl ene, a A4pht hyl , 7¥ napt8Ayi ene or a nmond% &A0pi - val entt90méfi%- or
bi -cyclic, heggroaromegigc gr@dp; Migsgl a nefal,cepoom or aniesyaset al group;

k is-ths inverse of half the valency of M 65 Xi sS, Se, Teor NT; 13 EP
D 155 780 Bl ’f’ébl e 6 (%:{?nt' d) Exanple  Absorption Maxi ma (nmun

Extinction Met-t-Rg—Ch-or ot &=ass Coefficient
Poi nt (C) opBns 818 811

<30 30

1. A phthalocyanine compound in which the 16 peripherat carbon atoms carry a substituent, R* to R'S,
of the following formula: o

2

35 R

40

50

wherein at least 5 of the groups represented by R', R4, RS, R®, R®, R'2, R'® and R'® are independently —X—J
60  or —X—L—X'—, wherein . :
- - J and L are independently an alkyl, an alkenyl, a homo-alicyclic, a phenyl, a phenylene, a naphthyi, a.
naphthylene or a mono- or bi-valent, mono- or bi-cyclic, heteroaromatic group; T
M is H, a metal atom or an oxymetal group;
k is the inverse of haif the valency of M;
65 X is S, Se, Te or NT;

13




56 - . 805. 801 133, 000 266-—280—10—
57 " 810 809 84, 000 | 100- 180 58
790 59 802 167, 00

785 805 170,500 EP 0155780 B#0 61 qlm',“wj“,!”lls WL
182, 000 <30 62 8 781 803 - ~ 7 163, 000
286 20 63 787 i#%ﬁ (cone *45 168, 000

270-280 64 Example 7Apgorption7®ikima (mum) Extinction](09, 000 Melting

100- 200. 65 0 40 : 11, 000p, oC

175-230 25 66 Thlgr, HZ) glas’) phgtgﬁé'l%%yeg%i ne conpETE—Fh whi ch
the 16 peripheral car88n at8kb carry a substituent, [err] to<PArr], of the
followi ng foggrul a: 3Fglserr] gpherei n at | east 1339§od he groupggo—epsesent ed by
[err] and [err] are independently -X-J 60 or -X-L-X -, wherein i and L are
i ndepéhdent 137 an al kY319 an &PRenyl, a hono-al By¥4 ¢, a phetfif18

phenyl ene, asgapht hylzgpa napht hyl ene or a nono- or bi-valent, nono- or

bi -cyclic, h teroaro[@}zi c group; Mis H a métﬁlo om or an oxymetal group;
k is the invetse of f the valency of M 6 ! i sS, Se, Teor NT; 13 EP
0 155980 Blsgerr] i w83, Sez83e, 0O 805 NT whi d0i300di rectly at2b@ched to the

adj acent perj pheral r,bon m on the sane h cyani ne nygpheus or to a
peri pher al cé\fbon atﬁ on agg?fferent pht hal g?%éﬂoﬁe nucleus; T is H, alkyl

or phenyl; o§2when X788 NT, 78land T8@dbget her %385¥0n al i phat iZ86or aromatic

ri.ng; 28 and ghe remaigfg;ng gregps from[err] t@g[eg] are Hargdade hal ogen
o formpart of the group [err]. 2. A conpound according to Claim1 wherein

J &L are eath indepeident| y88el ected from (PP Mfenyl, phelfP2RE,

na\p'ﬁt hyl, naght hyl enesgpyri ¢g, thigayl, furwlil,goimdyl arwb-230

benzothi azol y] each of which is unsubstituted or substituted by a group
.sel ected frotl al kyl, 8al’lskoxy, al kenyl and al kylthio 10 containing up to 20
car bon at ors—ard—hato~subst-tutet—dertvattves—thereof—ptenyt——pfrenyl t hi o,
hal ogen, E,gi'“fsr o, cyano, carboxyl, aralkyl, phenylsul phone, _ .

[err] sal kKyl'sul phone, phenyl sul phonam de, [err] al kyl sul phonam de,

phenyl sul phox ipbialodyatiing ecipoyhdin bled xied pedipheiraboeyhon [a@rmscarnsesubstii@my, RatoR'®,

t erti ar yofahg feblowingfdwowigcar bonyl and phenyl met hoxycar bonyl; or (ii)
[err]-al kyl, [err]-al kenyl and [eg] - honoal i cycl izc each of which is
unsubgfituted or substituted by & Ts group sel e®t’™ed from[err]-al koxy,
[err]-al kylthio, halo, cyano and MoNo-, 1ar i homp- or

hetero-cyclic aryl; M
is H a metal atomor angd# RNgrop; E§
valency of M X is S. Se, Ta | i s ¥
also girectly attached to the gent perip
/’ ” D

se of half the
sane pht hal ocyani ne nucl epss
R

e, 0 or NT which is
arbon atomon the 20
'Qenyl; or

O w

50

55

wherein at feast 5 of the groups represented by R’, R4, RS, R%, R?, R*2, R'? and R'® are independently —X—J
60  of —X~—L—X'—, wherein _ :
J and L are independently an aikyl, an aikenyl, a homo-alicyclic, a phenyl, a phenyiene, a naphthyl, a
naphthylene or'a mono- or bi-vaient, mono- or bi-cyclic, heteroaromatic group;
M is H, a metal atom or an oxymetal group:
k is the inverse of half the valency of M;
65 X is S, Se, Te or NT;
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when X is NI, J & Ttogether forman aliphatic or aro mlﬁ“ﬁ
“from'pyrid-1-ylI', pyri-md-1-yl, piperidin-1-yl, m)rpho |‘m “‘““ u yI
and pyrrolidin- 1- yl; and the rengpig\iss >80P 81l rom errq to [ter®] &re
[err], hal ogen or form part of the groupVPerr 3. A compound’
accor di ng toX'C% §i 5% Te. Qor T whiph 18 dirdetty @iached &cthe mﬁacBMQermhghtcag)pmerEl dhahrerspme
[err] and PR @'"e 9(“&?“59{‘°A°8’dﬂ‘?ﬁ'@lﬁ§d’°&é’@6‘r¢(ﬂ'w@ﬁ¥?§“ PirtbAIoRYaNIRRHIWFIEYSh t he
renglhi ng gg§ l\fg’ﬁf’lerﬁi zagétpek&o%iu ta@dfhgtlcl_&ragmaﬁ: rrpound according to

ar

Gl ai m 150man halréﬁh NS G6:8s FroRaH | bR P fhe lgRsap 9HeUPSX'EL oM.
[err] to [erz]AxamourNaﬂcowmg{tercram18ABerem 6. A corrpound accordi ng to any one

of lains 1 #é'@"‘amh Bdegengentiy\selebtedfromp of the ups from éerr :gerr
a

Iene th (| iene, idyl, h| iaz C
ar e-sel ect ?dhlclﬁ‘ iS unsu ar subsp?t EIQJY F;] r%v?:: :el H Jf oxy E% QJ y?& Eﬂ 6
wher ei nloatco AR §u 9)920(2: rb rh@tougg QMJOI%I Jug :.tté:t'f deki ioestn ﬁérg h§ny’l yithio ogen, .
conpound amord;iaﬁag dadoyy aidiR@A, Gherdylsalpigne, 1l Cl_Q,- a?ky aighdng, PRend Slﬁtlidhhdnﬁla TRL%4- MuUm
above 750 a[lqismqhonﬂmddkp u}s@xa@&.&Mypnlemsr@xhvmmNHasthtdaa{Iao¢3eamvrmanmo

conpound a'@&’t,? “\ﬂB" sthq h°"X

G L e e LA
3- &K ,an q,r]“@;,gé g, R Brocess 1or preparat| on of

pht haI ocyanlmnetr&om&uladhamwaoiha,gwfm aim4 in which X is sul phur which

conpri ses he’é\tﬂsn e JedrBIdi (J-S-) Pht halonitrile in a solvent in the presence

of a base. sl ECQ%":T Which j§@'sp Flegshy HtarhsA e ad’?mftti’&?%?é‘f?ﬁ?é AFhHLRd

accor di ﬁgs? @ ¥ rffﬁ'"e"&fgiﬁl‘brx i s 40 sul phur which conprises heating a

pht hal ocyanl vaen0as Ny, JrBgT fob@8r Fdri@n bibheliod R Matirng sgbMdTIfmAlyiashe dyrinadt pe

perT pher apipeddilh b, @bohdin- 1w, plrrdlil glnamd pverolidin-vixt een equi val ents of a thiol,

J-SH,in arf Be gmsininearupe frem Rl R ers HisPrdthelogenpiigre Roft obihe gronp er@?g red

adi at i%n goq@?"‘ DR I ok CH NI D SRR P BB e

any  one O]B péunhgcérduﬂﬁo eRimPPwhlleiR the témainindfrouf? rrbarr' (SRe B H.

Pat ent anspr IEheorﬁpouElln coerting yanir ¥ 6 dndinA d Whéyein B&th offednCliey to eikt@enldbthe groups from

peri pheri §b19é1’1‘d(01ﬁxeﬂs=tro‘f>¢—dt-@ﬂ'e ei nen Substituenten, R7 bis R76, tragen und

wel che i ﬁw S gﬁg@@;ﬂ;&q@?‘wmﬁ%@?i‘ .Clai mts 3 and 5 wherein 15 or 16 of thﬂgws fro_|n_1 R'to

R3 10 N'N 7. A compound ‘according to Clai reln at least one of the groups from R! to R'® is —0O—J.

N catpound according to any one of Claims 1 to 7IRaVI ¥ &%r;ﬁ n WaRRLMBbAAO8E B, 5

der dur ch RIS, ARrgceds] for tRs preRRBatioRbPa pRﬁﬂowanhﬂo&pdlmdweﬂde todpiraup pbdieh Kris

-X-J oder su!atmewh cospEpRs heating ph prta33. ﬁrha!omthaha@n-aﬁgiﬂgatﬂ@t e@i\h@umﬁlwﬁ of a thiplhe

Al kenyl %a @%}}f%(exreéa? %n o? I }Ql%kg an% oq!ng %cf n:e :F to %Paam 4?fn wﬁfcp § is

Napht hy! - su»,munah Vi R S RS e K e ST

bi CyC| I sche 11. A process for the preparation of a phthalocyamne compound according to Claim 5 in whlch Xis
40 - sulphur which comprises heating a phthalocyanme carrying from nine to sixteen halo groups attached to

the peripheral carbon atoms, with from nine to sixteen equivaients of a thiol, J—SH, in an organic solvent.

12. A substrate capable of absorbing infra-red radiation containing or coated with a phthalocyamne
compound according to any one of Claims 1 to 8.

50

85

65
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hgt er car.omat i sche G uppe stehen; MfM H ein Metallat

Ofynet al | gruppe steht; "k f& den Kehrwert der Halfte der: Wertigkeit von

sfeht; X fOr S. Se, Te oder NT steht: 40 Xl for S“M‘ HU U“jﬂ

sfeht, wel ches auch direkt an dasEl?erQa‘!:ﬁZﬁpeBﬂerl pher I t om
des gI ei chentdRbinblideyani nkerns oder an ein peripherisches Kohl enst offat om
s| nes ander en Pht hal ocyani nkerns gebunden ist; T fM H, al kyl oder Phenyl

st eht=" oder Weirhalica@inveakiinding bk wetherrd(iﬁpgmnmsmnbmr@&ﬁatadnb piRéd Substigdnten,

oder ar onmatf & n"PEeﬁg’“ﬁP"P'd@rﬂ'ei?fsdnf&l':em%avf‘eyﬂt|chen Guppen Rl bis R fM

H, -0-J dder Hal ogen stehen oder einen Teil. der Gyppe -X-L-X1- bilden. 2.

Ver bi ndung nach Anspruch 1, worin R]l nd L unabharfgi g ausgewahlt sind aus

(i) Phenyl, Phenylen, Naphtyl, Nap [ Thi gnyl, Furyl,

Pyrim dyl und Benzot hi azol ¥4 dig Q | £ ssti pfi"ert oder durch eine
uppe sHbstituiert sind, die a i XS AI yI Al koxy, Al kenyl und
‘kylthio mt bis zu 20 KohI ensoffatorren und haI og nsubstltw erten

| 0

LN

JAOURY,~ Ny ,ano, Carboxyl,

ri vaten davon, Phenyl, Phe
ral kyl, Phenyl suI f on, Cl R - Al
20- Al k'yl sul fonam d, Phenyl sul f ox.d_NC1- m Ayl qul f oxi d, Hydroxy, NH2,
ekundarem und tertiarem Am no, M thoRXcar bonyl \nd Phenyl nmet hoxycar bon)fl ;
der 55 (ii) C, .20-Alkyl, C2N20-Al keMy und Cg-8-Honpalicyclen, die
ewei | s unsubstituiert oder durcy eine Grup%”subti tuiert sind, die
usgewalwt ist aus Cl_20- Al koxy, ¥ kyl t hi il ogen, Cyano und nono-
dee bi cycl i schem hono- odery shet grockcl i schém Afyl; MIO H ein :
Net al | at om oder ei ne Oxynet & . ; e Kehrwert der Hailfte
der Wertigkeit van M Steht; 60 oder NT steht; . X7 fM
, Se, e, 0 oder NT steht, wel Has benachbarte: _
eri pheri sche Kohl enst of f at,amd yankhker ns gebunden i st,
- TfO H Cl_4 Akyl wenn X fur NT steht,
und T genei nsam ei nen al i phati sghen -oder ar omaﬁschen Ri ng bilden, der 65
usgewahjt ist aus Pyrid-1-yl, Pyrimd-1-yl, Piperidin-1-yl,
or phol i n- Wobdi mikdestems sderyihrclund R2WRE, rﬂO,IR’,ch‘hﬂf—u,su R'*Margestelftdn @mﬁrﬁn?ﬁ}O—BI—J oder
c L —)?v‘l"-—X'Sls‘ehamd die restlichen Gruppen R' b| s RI6 fur H. -O-J oder

fal ogen st éﬁéjﬁ %qerab% fur emeAl%? ein A%Rq n omoah h%l % V%r neg'ung
ach An Uiﬁ@ 'ﬂ‘ me eln@ Q?n ecé; |ge, :od bi sch

, R13, Seturasboﬁlh c eCErupaé-siehEﬂie Ver |ndung nach Anspruch 3,
wrin die: resMIfur(t-hen Maralar mdﬁlelrblwvmaﬁmpbistsmehen 5. Ver bi ndung nach
\nspruch 1 o% 5&%‘1‘*\’“\" *Eﬁ'f?dEBWG@E"eG”B'pMél‘FhRI b| s R fM -X-J oder

{XL-X - ste ] @3% gﬂh ﬁ:ﬁésdgt;c %& Mc aﬁe Qpéensche
worin 15 OK6Hle ff n t@'s% thgbéam rnalb%er' |n pe néUﬂ ﬁatom eines
usgew hi t ssderedl PhihBiocyaninkerns\geslidatistng nach Anspruch 6, wori n m ndest ens

¢i e der Gu nH.Faikvbwdsr Phegylfs@ht; - O- J steht. 8. Verbi ndung nach ei nem der

nspr uche 995 vgen . st aschapRing,biden: und e
ilrjlfs \%:Jgfse - | g‘fﬂpg m ‘%ﬁ?@ Wé%%" s@%"ﬁ’a r(f(':"fan?"n:\’/‘erwf’ dungLﬁz)i(ch

Anspruch 4, V@Vérﬁm&ufg@'achsm%m&ei wotight , bei wel chem ein
Oct a- 3, 6- hal apinbiitdihgig yasgewnhitisind mindest ens acht Equi val enten ei nes

Thiols, '5 Ji SPF"Yi ﬁhw'ﬁ@rwaeh aH?n:\?ﬂsnv ﬁ:/dé\ﬂm §ﬂ7‘t fusyl, Ryrimjdyl,ynd Bepzpthiagoly!, die -

D Te B DU R bEVALR 1

il uje
\/erfahr@nCEH'F Wé@% Aggﬁfbg
Wor 1 n gen, Nitro, Cyano, Carboxyl, Aralkyl Phenylsulfon, C,-20-Alkylsulfon, Phenyisulfonamid,

Cy-20-Alkyisuifonamid, Phenyisuifoxid, C,-z-Alkyisuifoxid, Hydroxy, NH,, sekunddrem und tertiirem
Amino, Methoxycarbonyl und Phenyimethoxycarbonyi; oder
55 {ii) C,_n9-Alkyl, Cs_s-Alkenyl und C,_s-Homoalicyclen, die jeweils unsubstituiert oder durch eine
Gruppe substituiert sind, die ausgewdahit ist aus C,..,5-Alkoxy, C,-,o-Alkylthio, Halogen, Cyano und mono-
oder bicyciischem, homo- oder heterocyclischem Aryi;
M fir H, ein Metallatom oder eine Oxymetalligruppe steht;
k fur den Kehrwert der Hélfte der Wertigkeit von M Steht;
60 X fir S, Se, Te oder NT steht;

[S—

L0

O

QL Cy

S i L . I

- Kohienstoffatom des gleichen Phthalocyaninkerns gebunden ist;

T fiir H, C,-4 Alkyl oder Phenyt steht;
oder, wenn X fiir NT steht, J und T gemeinsam einen aliphatischen oder aromatischen Ring bilden, der
65 ausgewahit ist aus Pyrid-1-yl, Pyrimid-1-yl, Piperidin-1-yl, Morpholin-1-yi, Pyrrol-1-yl und Pyrrolidin-1-yi;

15

. X' fir S, Se, Te, O oder NT steht, weiches auch direkt an das benachbane penphensche



steht,. bei. welchemein 3,6-Di (J-S--phthalonitril in einemL6sungsmttel in
Gegenwart einer Base erhitzt wird. 11. Verfahren zur ; |

Pht hal ocyani nver bi ndung nach Anspruch 5, worin X fOr nﬁllﬂsmmlt
bei wel chem ein Phthal ocyanin, Epag ﬁg@sengneri pheri sthef Kahl énsFoffat one
gebunden r en diragk.e % l|s qui y Ien en. ei

J-SH i n%"&_l%le &%QR& EBE;hen Losunfusr n"%t' fter &Fh "\l\sﬁti’l éemg’ubsfdr at rfpod
wel ckes | nf 8. aremtnaﬁﬁgah&wmgpﬁhsommmm ,k@emr wadam&d&hesv &F,RE RS, R'?, R', R und

Pht hal ocﬁﬁfgnyﬁmbtun é,;}sgch gl nemdderﬂégsp%Ochef‘l@bhs 8 enthilt oder damt
beschi’cht et %iVetbindgng [ush 8. s dip respiishen Grenpan Rnkis 5@ 6 atomres de
car bone pe}g Fels q‘i&jjﬁgﬁ%&"ﬁ%’ﬂ%‘ LRI P 2P O Bit TORPer £ryeen Rdg's %‘E)I’ FHOTeOder

sui vant eo: @Qefshaung nach einem der Anspriich&2biE3 Gind 5, Worin 15 oder 16 dlslr Grque%&‘ bis R'® aus

R N R13 48K—J, --O—J und —X—_—X'-— ausgewahit sind.
k 10 N Vamigdppginagh Anspruch 6, worif) mindgstens eine der Gruppen R5bIRR'® fur1—10—d steht. t

N ~tR %Hﬁb'ﬁﬂﬁ"ﬁlﬁ‘a?‘f‘ﬁﬂ?g‘ dgr Anserichg d P Z reiche fip 6€5€Fﬂ"é‘§"ﬁé!F““Rt°be'Rﬂb 79gmenR

R9, R12, V@trfah@n zuP P eliuﬂ&@iﬂ&%@l J’nm)érba U%J nac Ahs ch 4, \Qg;ln X]fu‘? cl )je?nt
i ndependamesé. weéizhékh 618 )0cR:-3,6Hhioak ﬁb@ﬁbﬂ I8oyarkih! mit GRTRd: hscaeﬁ EdivBlentbtsi
pheny"ene-—Stnin niaph toydagischam Lasapdstnitlebstiszonirdin 1 adi cal het er oar omat i que nmono-

ou bi cycl i qlfeVerehrgo zus iietstelfurigeiner Prafglocyaninkgriggdung) naghpinspruningd. werirpX fir Gehwefell un
r adi cal %F;é‘( ypichepn el 3.6-Pild Sroipithalonit} in eigem {sunggmitfelinGepeawag eiger Bope ikt S
Se, Te ou Vekfah8e fur ﬁerséﬁung-gﬁver Bhtidib mv&thtﬁﬁ haéﬂ'ﬂn@&&&@@grtmhy 8cHwefel OE
de carbormhp@ei PoeHdnt i aktha6qatin, Sdbs BT ReriphgAddhdl Kopbistifatoma NgebEndebe @ UN
at'ene de Helagdyegrepqse tragslreit 9 bje 6 E;uuwalemenrempathmiel—pﬁﬂ, il eirepardaniech@d Liufidseritteht ;

phon &~ T e e e el arladtd e b B )

al i pha¢ i que ou aroma I que; es ra caux rStants parm Rl A R16 sont H.
-0 J, haRegsdiations f ont partle du radical -X-L-X-. 5 2. Corrpose
suivant la revend| cation 1, dans |lequel J et L sont chacun choi sj S,

i ndependgpyBhte f'?ﬁ’e I s phERT P SHRgRR RIS GRRSTY T SYRSVAR, R de 1o
pyri dyd e renyle; furyle, pyrimdyle ou benzothiazolyle dont chacun est
non substitue ou substltue par yg radical choigi parm alcoyle, alcoxy,
alc~nyle et alcoylthio conptanf jusqu'a 20 atPpmes de carbone et leurs
derives hal o-substitu6s, phenyl e, phf}rﬁ/htlhl 0,}10 hajogene, nitro, cyano,
carboxyl e, aralcoyle, m® , . - one, phenyi sul fonam de,
C..20- al coyl sul fonam de, al coyl sul f oxyde,

hydr oxyl e, NH2, am no secon

40

50

55

ol au moins 5 des radicaux représentés par R', R4, RS, R, R?, R'2, R'3 et R'® sont mdependamment —X—J
OU ——X—L—X'—
cuJetlLsont mdependamment un alcoyle, un alcényle, un homo-alicyclique, un phényle, un phényiéne, un
naphtyle, un naphtyiéne ou un radical hétéroaromatique mono- ou bicyclique mono- ou bivalent;
6o M est H, un atome métallique ou un radical oxymetal
. kest!'inverse de la moitié de 1a valence de M;.
x est S, Se, Te ou NT;
X' est S, Se, Te, O ou NT, qui est directement uni & I'atome de carbone penpherlque adjacent sur le

:jnfefme noyau de phtalocyanine ou & un atome de carbone périphérique sur un noyau de phtalocyanine
65 différent;
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mef.hoxycar bonyl e, et phényl net hoxycar bonyle; ou (ii) C Ze-aLcn;Ll\,\

-al cenyle et C4- 6- honoal i cyclique dont chacun est non substitue ou
sybstitue par un radical choisi parm d -20-aicoxy, C mugﬂm,

cyano et aryle nono- ou bi-hono- dEP10 1557800BYC! i que, ,I ‘,[”t’
netal | i que ou I tal; k est |'inverse de la nditit6 He

val ence de Mb-:u tH%ﬂ:gﬁigq?ﬁ% ou l\ﬂ' X est S. Se, Te, 0 ou NT qui est aussi

di r ed¥enent atJteﬂlﬂfo&mandenmrdScwaibbﬂiaee @edrbpltue;que adj acent 20 sur le
mene noyau etdesyhdiceln csjantsipaemi RT a 8Stsodt H, €0—4. belaadyd @ fot pph'enylr@'ca'oux-bl-eﬁ‘

| or sque X estqﬁhﬁé}’“%’g% guivpng 'Blsﬁe&%m ?“‘H}l cycl e aliphatique ou

aromat i que chgy o\l TPb. 1oL e kﬂ #1018 tilioPe b ¥brBothiazolyl
mor phol i N- Laghk @hacthy bt ohlsulﬂtﬁ.leet;u amstrt@él b | A~ radiddl th.%ama doi, H1E, Calodnyle ot
restants pasleayithib condsdrd juBQud 2d-htomés-de Larbbrtel ed (parsaléowés halsultitués, ghédvie,rmhéryitbilo,

-X-L-X -10 3hal@@ o'ye cyanoyaarpoxyie analoovian phénvsylione. ¢, -awlcoyisulfanesphiéadsyfpnantidecbrnzo-
des huit raﬂf ide,fphény) '“’;ﬁ?;;y °a'°Pﬂ52"f°’P(d% hygroxglegNida aming s °"'1?"e EIREEEM

rbonyle et

suivant |a re\(ﬂ)%aazoﬁg bg.%o-aﬁ Hmjaﬁ&cquadhé}@'d%acﬁre&ﬁm&b&ﬁuﬂu bstitué
. Rl sont H. pd. unG&H’l&DSﬁnsﬁSUbrﬁﬂm_g}akof(ﬁ‘tﬂ%ﬁﬁldbﬂtmd)malal &dncet dhAE Froh® Guedi-h6eCatn
de neuf & skdtérecydimee:r adi caux Rl a R16 est 30 -X-J Qu -X-L-Xl1-. 6. Conpose
suivant |'une ﬁféﬁcwhﬁﬂfeeﬂefé"'ﬂ n’dlfida%l @eétgli A 3 et 5, dans | equel quinze
ou seize des & 'a ‘15'96" is parm -X-J, -OJ et -XL-X -
7i Conpose suiwagk, eaTer @\Sﬁﬂ‘i"q&%&t‘a@éll tﬁvectgtﬁé}ﬁatlta%ﬁﬁﬁlatcﬁlé d%érﬂ&e'peﬁﬂ%eﬁtﬁ‘é adjacent
r adi cauxaeRl s@ld%aneﬁyau&bphtal&yarﬁmrrpose sui vant |'une quel conque des
rewendi cat i ong st H\ C7 .-alggdmeu mmn\rhm mum d' absorptlon au- 35 dessus de 750

mim 9. Proc@Y iepdomaye ni n
reven di cat i Bérl m&%{? Ent QQ%E% e un c'gce§ .yEaérths‘eQ lf ¥§tzqﬂe ghons rTBam" pc)}mfiq yleh%yrwd-‘l-éle,
d' une ocga- ,aéé-rsmclao;pm:ah@safamrwmawrmauo-ncmlheagdwloh f&| Parii@dierbical d-x,m.-tmwl
J- SH, dans un 3s@impast suyamgdarecpndicatid? oﬂ dmdﬁaudehqgurecpahat naq;caudnun’eas R®, R%, R,
pht al ocyani féetiif ety -u’rieal r evendj cation 1 9'1;” e X est 40
foutre au_coirR pheR IR e e Bt
sol vant gn pxesen T rocede e preparation
pht al ocyani ne escnvmed sdl\anﬂ’lﬁhle&ﬁlcaﬁiub dés ravendiagtiond aqued 4, Gan¥ I@mél quizeSai Kelze des
qui conpr en@dlb@lX(Bhan‘fsafgehQislwaem K—aﬂ- preXpbrKant neuf A sel ze T adl caux
hal o uni S aux m suiv nﬁ u lc@t@p .es reve gg'@i’ ns ‘:ée?'i' n r lcgléﬁ %gﬁ: tion aut S
d'un thig 9"% RIS AsleOBg 87 g PR QLIPS TET “Capanloe
d' absor ber e mmwaa&wmvaraum &' HeQPHG@R cyaflivé sunandia ensndamoaatdaﬁseauaam )destlﬂ Soufre,
pht al ocyani qé conprerairié chdutisge d}uelom.qmaodwowmmﬂ'atcax moins huit uRaleri) d'ed thed),
17 J—SH, dans un' solvant organique.
10. Procédé de préparation d'une phtalocyamne suivant la revendication 4, dans laqueile X est le
40 soufre, qui comprend le chauffage d'un 3,6-di{J—5—)-phtalonitrile dans un solvant en présence d'une
base.
) 11. Procédé de préparation d’une phtalocyanine suivant la revendication 5, dans laquelle X est le .
k/ soufre, qui comprend |e chauffage d’une phtalocyanine portant neuf a seize radicaux halo unis aux atomes
de carbone périphériques avec neuf & seize équivalents d’un thiol, J—SH dans un soivant organique.

45 12. Substrat capable d‘absorber e rayonnement infrarouge, qui contient ou est revétu d’une
phtalacyanine suivant I'une quelconque des revendications 1 & 8.
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