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The present lslmgﬁ?@g}wgg e PRTarea b o on oAt o opgmy @/ © 11 €€ 30
from sul phog h E’ ok

30 M (PO) (Wich- osesu lrich i ?fsns méﬁi&.?‘,?é‘ﬁfé"essystem v_has
a nunt¥8r fr eempourids i, the\prese evgan rwhikd Yradibting With ofsibl | s 20 an| on,

_ /8% ﬂgfr d ight 0 thalocyamne compounds required for
and R is a ag-gymg ou e process are prepereﬂIE al complexes but also phthalocyamnes
w1thout a central atom.
-If they are to have the necessary solublhty in water, the: phthalocyanme-
25 comfpounds must be -substituted on the. phen{l nuclei by one or more groups .25
conferring solubility in water, in particular sulphonic.groups. . :
~ Some of the water-soluble phthalocyanine active compounds descnbed are
novel and these form the subject of the present invention.. -
, The present invention provides phthalocyanme compounds whrch are free
30 from su]p odlchlonde groups of the formula . . : 30

Me’(PC -)-(R')‘, — : :- (22)

‘in whrch PCis the phthalocyanme nng system, v has a number from l to4, Me' is
Na; K, Ca, Mg or AIX, in which X is an anion, and R’ is. a group of the formula

| | Co ’ R,
-s0,yY, L . -soz—;tl-g (1)

o /R3 | ' _ '
35 =50,%)~(CHp) =N () ¢ =80, s (B 35

R, or



2 1, 593, 624

2 in which Y is hydrogen or an alkali netal, ammoniumor amne ion, X is
oxygen or a NH group, n is a nunber froml to 12, [ERR] and [ ERR]

i ndependently of one anot her are hydrogen, a sul pho group or a salt

t her-eof, ~a carboxyl group or a salt thereof or a hydroxyl group wi'th the

provi sg~ at Least one of the radicals [err] and R2 is a5 - . ulpho-or
car box roup or a salt. thereof, and [err] and R4 independently of one 5.
anot hex ‘gf e hydrogen, al ky, hydr oxyal kyl, cyanoal kyl or .hal ogenoal kyl’, all

sai d al Kyl noi etres havr ng 1 to 6 car bars9a,523ms or [err] and [err] toaet her

with the nfTT. . _ bondedo;r Q0 2, Satul egd
5. menber ed or 6 epAch et Al nERb AR R R RS AR concai i p
ring nitrogen ora@kyd Sen,af lFho gbup or z:icsﬁlt tmmlcﬁb&ymo@hmlalsﬂﬂ,herpofperl dl ne;,
pyrazol i ne, .pi peraydroveyl g_noupmahdterniom thatragleast Q@B dnhb lathlcalh& dizc-‘a4 are
bonded to the phe _09111’1‘![ ]‘y16T° fa t‘rat[kalg ?lg augml can Ye
i dentical or diflErenEa r a yjn n@ tﬁé hiftGgeRr .
brom ne, especi-abio "tﬁdsh th aELb“ohh&lrfoﬁo ratkal :oi’nein ed m/@mbmbﬂerar e those
of the f or rmul ._a-" Be_tefocychc Ting W lch additionally can contam aring gxzme n or-oxygen atom, . -

- . hdme rin
(23) 10, xR r;? %F] (mf FeD h%&(ﬁ; 3 faline Ying!AS - ang’
desired val ue. bet“"m :%ln o fentIl or Gi¥te ﬁg%@%%mwa@wmm?ch X is
an anion, prefer abb?Mehadpedd]y thdrﬁhate nitrate,. :acefat . hydroxyl ion,
and Ris a group of Femier compands. of ¢ javeritiopjarg thorraf e tprpya hydrogen or. an
al kal'i nmetgk, amoni um or amine ion, MEPEL(RY hydrogen of aI l(yj) havi nglg to
-4 carbon atoms, n' is an integer, from2to err -and [err]

i ndependent | of irowigich B isttheephtizal aqw te
thergof at 2)5/ lsﬂ‘thatezg)ﬁrtt ﬂg%@%ﬁ%jm "Egéq &f‘%&ﬁhﬁ‘% 'gr oup. and

at Ieast .one of d ca S I's a: su pho or ~car boxyl -group
or. -a salt thereof; and: [err] -and [err] |ndepende|l'yxﬁ ‘one another are
hydr ogen, aIkyI hydroxyal@@ cyanoalkyl uLﬁHs{QEQr,“ arboxyalkyl or :
hal ogenoal kyl , " having, in: eaé ‘case,. | to: 6 ‘car b, .,a;q§ Jor - phenyl, or
[err] and [err] t oget-her with the nrtrogen aton1%b mhr@h they ar e 30
bonded are a saturated 5-nenbered or 6-nmenbered heterocydrg:rrng whi ch

30 additionally can al'se contain_a nrtrogen at om or. oxygen’étontas aring-
menber, and the radicals-R are: bonged 1o the phenyl Ri_of the '
phthalocyanrne ring. system and’ Qan3be identi gl 4!§;ffér .when v>50 D
Preferred é@npounds 8¥2 ﬁé gﬂ_a (23) are. tho§e§ '_‘he fornula 35 . -
[err] ' (2487 .. Bs in which PC, Ne'; N and v-aré as
defined in fornula (23) and [err] ‘and [err] |ndependently ‘of -one anot her
are hydrogen, phenyl, sulphophenyl ~car boxy- ‘phenyl Qr aIkyI hydroxyalkyl
cyanoal kyl , sulphoalkyl carboxyalkyl or halogeno 733

1,593,624 o ox o 378KV _havi ng, in each case, " |
to 6 carbon atons, of together mnth the nrtrogen aton?fornta norpholrne

ring. Preferred ‘ﬁPWﬂQHnid% ﬁicﬁo HQﬁeanoillelhﬁetﬁpraﬂ?rHoﬂmBﬁM Amine jon, R':is .
(25) 5 i n whi chydwgen of alr- @ mrhdemomedf im0 \mgeganiiony 2 thé,skraﬁw desired

value from1. 5 tR mﬂe b@f eric|ap Oﬂw rl]{d}?)%frox;l glr%'s%ﬁmﬂﬁez me fgﬁfht‘r cul ais

interest ar®t hoggdb(%y lfﬁ;ggfﬁg? @L}nﬁ) Eré?é boxy group. or.a salt thereof, and R,

independently. of one another are hydrogen, alkyl hydroxyalkyl cyanoalkyl e
“sulphoalkyl,: carboxyalkyl or.halogenoalkyl, having; ‘in each case, 1 to’ 6 carbon
atoms, or phenyl, or R, and R, together with the nitrogen: atom to:which they are Lo
30 bonded are a saturated 5-membered or .6-membered heterocychc ring which. - 30
additionally can also contain a nitrogen atom or oxygen atom as a ring member,
and the radicals R are bonded to the phenyl nuclei of the phthalocyanme rmg_
system and. can be identical or different, when v>1. - :
Preferred- compounds of the formula (23) are those of the formula

' “on 35
35 (_) | 35

_in wlnch PC, Me’, N' 'and v dre as. defmed in: formula (23) and R} and R}
mdependently of one another ‘are’ hydrogen, phenyl;- sulphophenyl, ‘carboxy-
" phenyl or alkyl, ydroxyalkyl cyanoalkyl sulphoalkyl, carboxyalkyl or halogeno--



in which PC, Y and V' are as defined in fornmula (25) and X is an anion
fromthe 10 group conprising [err] 10 In
this formula X' is preferably d-. Y |s hydr ogen, sodi um or potassiumand V
is any desired nunber between | and #*The:pht hal ocyani ne conpounds can

prepared according to processes which are known per se. 15 I'n o
to i'ntroduce substituents conferrl ng solubility in water, the 15
unsubsti t ut ed pht hal ocyani ne or netal conpl exes thereof can be used as. the
starting material. -Sul phonation (for exanple with 26% strength ol eunm
results Bn the correspondi ng sul ph‘on59c;6a4:i ds, products of differens degrees
of sul phonati el. 0 LN trne and
terrpe,uature ,{,Tﬂff,‘:,',‘,‘ggsibﬁ‘;ﬁ% Ty ' ?l chr t"ﬁgmmﬁ'surb Feetpﬂtvgdp& Qﬂ}; ocyanl ne, for
exanpl e at 45-t oPrkferred com;ﬂﬂn@la\t&ﬂmi&ﬁtm fodinpla ONi ciaci d. ' The ‘conver si on of
the. products into salts can-be effec(jé E‘l %ﬁa known. manner eact i-on of
unsubstituted netal -free or net aMei(k al ocyani nes. wi H‘? chl or osul phoni c
aci d gi ves .t ha vadhre pRO didTyg aguk a&memmedﬁmamyﬂehﬁed%e from 1 Reactsi on of
the resul tingtostileprivcialy o de-tplHt hal ocyani nes wi th correspondingly 25
substituted al i pFemRoundsof garipylar ipterest 47e thoss Of e BIBHE or phenol s gi ves the
pht hal o- cyani nes whi ch are subsuBsteichjuses)py sul phonam d@z groups or,
respectively, sulphonic acid ester groups. of the formulae (1), (4), or(5)
Saponi fi cati ol vwifich (g Ys@ld%@rg @ffm_ Yol ,, ¢é(éu|at19mpmfr9¢1éhq:or r e@pondl ng

u \prising
sul phontt aci &8¥p S Tormala f or

elt E gi lﬁg tain
exanpl e, Wnenvrtlheny desired nu B&Wééﬂ pmdj_n y su stltute ﬁ I c.anhydri de

or pht hal odi ni t rjeepHtal sﬁlneasonwaencﬁtaﬁtuqueﬁ%d%cahmgrtd prréveg*sess reacted in
a known mannewhicl agl knewh per geht hal o- cyanl ne ri ng system - \hen- substltut ed

pht hal ot ni tri.| &nj Qrd m‘r‘l’ﬁuse S“bsflt @5 “’t l}hﬂﬁy l:;fzéﬁés ) csBIt, it
cyclised in tifty inLte IEE Bfﬁ results ve the
T
t

pht hal ocyani n@eleb Spérh odifefs oea @ohdha ydride 35
i s used, ur eabeingd,foinfeda pem gape

@B!Pm mn lm perdwiei ¢ aci d or
armoni uf nol yﬁgegtgaat-%r@ t ﬂa?seg%?qc hthalorasninge lﬂé ot 1§08  sord net al

conpl exes of %’@jgg,i dlsﬂ(ﬁb‘,’v }ocyanl nes canncﬁr uc‘g lPté) sare SI “mply by

subst.i tution (askélﬁtﬁg: b ﬁx@u@sﬁ&\’eﬂ)metﬁfréehﬁr Hn@l,%ﬂi i ﬂt arﬁ&@%ﬁxxes or by 40
ring synthesi shlorbsuiphbiic. soib Gives NBe CodiesoRGIRE | SOl <)eh e { dompbaiisnet al - f fee
conpounds'  4Reagtion 611' the treswm ) Mdrldnﬂhﬂtalmmmawﬂh helmesbendmsbrct ed #ith a
metal salt orSufttituied 1%%?%?(%%}0%5 ‘ﬁa" ngscﬂr Alols givegyfhe piyhaloyy e ysed

are. for exan it aet s wmzng gﬁ‘aﬂa‘;‘%b‘; Ay el o

i ncl udi ng termlpmbghk&mrteﬁp@rn ﬁi'eSlﬂts ondi snmhbﬁc atiay. exarrpl e Joyrl di ne
or  chl o?‘bbenzge&rr\r%'ﬁleT I‘ alg @n@fﬁ E{ g&qe , e%ani%]ﬁrd?? nthe

particul ar, f ‘FE& asi Iy

45 exanpl e tr@a’&% teﬁ\; re |,§1e‘; gmljln al

conpl exes cantogqther(ymhrmetalahb,ot mhs'ect mwhentetmr mmbltldlt spenmraﬂo corrpl ex es;
these ch |i ks &ep ur an rg/@f,: Flam e GOFraspOpling Pl rgm grdec onpotinds
TR el o Rl SOl iy SR B By gt o
illustrate the %ﬁé%@ml&}ﬁﬁeus%m@b tod pRaRETGEE BUES RN Eefdlea eI OhT

unl ess ot her wifigly 8 fub&tutiohl(8s dtbdaibed atidl¢)@i tHeunsubRitaE B riplekas tituted

pht hal o#3/ani nl@lgl Sls Iex She cpsresppridingly sub?tlewedgnetﬁl-fmtmpoﬁmble 0

pht hal ocyani r@?me szn#@ mm SRR Ay mxture
of pyridine/ VitEH and igdiic AN odpecllPh clabxugneﬂiamnﬁ dﬁanhﬁdr ded. The 55
sol uti on I's rsefvbntscefdr fmmp@ dyudms oanldone moﬁea)frpmparayonexsapor ator. The

d ta%'ew" PPWC bsh&drg'ﬁe Falasively easfadirr al | A8d with
X S 2. SR gﬁﬁkﬁgﬁ %ﬂ e,éid BT GATPI O Of

pht hal ocyani rkﬁrmplexes, these can llkerse be hydrolysed ‘to metal-free phthalocyanine
compounds with the aid of acids.
50 The following Examples further illustrate the present invention; all 50
percentages are by . we:glgt unless otherwise stated. The abbrevnatxon PC '
: -represents unsubstltuted phtha]ocyamne in all examples I o

7 Example 1 o
- <067, g of metal-free phthalocyanmedgulphomc acid is dlssolved in 100 mlofa :
.55 mixture of pyridine/water (1:1) and 0.27 g of aluminium chloride is added. The 55
: solution is refluxed for 2 hours and evaporated in a rotary evaporator. The residue-
is taken up in 75 ml of water and the solution is neutralized with 1 N ammonia and
evaporated .again, whereupon the alummmm complex of phthalocyanme-
disulphonic acid remains. . - R :



di sul phoni ¢ acid remains. 4 1,593, 624
4 Exanple la 2.66 g of alum niumchloride are added to a solution of 6.76 ¢
of phthal o- cyani ne-di sul phonic acid, with an absorpti on maxi mum of 612nm

[ buffer solution of pH 7 (0.01 nol/1 of sodi um hydrogen phosphate/0.007
mol /1 of %) pot assi um di hydrogen phosphate),'in 500 ml of a' 1:1 ° e
pyri di negfwdgter m xture. The 5 solution is refluxed for 2 hours and-then
evaporatég;ln a rotary evaporator. The-residue is taken up in 75 m of
wat er and’the sol ution is neutralised with amonia. The al unini um compl ex
of di sul phonat.ed phthal ocyanine with an absorptlon nBX|nun1of 675 nm :
(buffer sqdution of pH 7) is ohtained 1,508,624 4

Exame 2 ' - 'Example lTa 10 The T al’ I owi ng ‘met al %..«
conpl exes of pht ha26§cg/aﬁ1alummlusu¢hb¢mmace atsipditC(Ssxdutmlqﬁlﬁdﬁlgcpfamhehgr oup): e

t h di giffise 1" o
Lort] o he:  sodt pabien dﬁ“ﬂ_ Mﬁﬁﬁwﬁﬁgm%w%%d%yﬁh

process descri badution. ls1t5fluxed for |aad thiken Ryapoesselt in Agotalyevigoesor. The

pht hal ocyani ne- ft ter ped the gAonigf [err]
respectivel y. gﬁﬂﬂf 1" “l(f‘n aH*pl1 sorptin o
repeated, but salts, of are use |n t he correspondl ng

. pht hal Qc}Qanl nes listed in TabI e | bdixe

TABLE | : The' following metal..complexes o phthaclgcp gqlﬂgﬁg?

MgP: MgPCS C _4
max .in HO - Met aiulﬁi‘ £ o%cghtira(log;anm%&g‘:ﬁlﬂh égca‘éﬁ and the potassnsx n%ilém [er r]
[ er r] - %l;;l:n:ﬁ&galrh?’dis]ﬂpl:omct I?Cl(}‘ are h(:hﬁli’nb Igby the process. %;cn%ﬁﬁ% I2 15
Exanpl e: . le y reacting the free phthalocyamn nig, ; withht ic
anhydri de, . 64 ge‘ll'l“’al.?f"e%m“lm of MeChfrasa Blﬁl)ﬁHP?T)ddgz) \KIPSHV-of  sodi um
m xyl enesul phonate are stirred in 1. E“%k% trichl.orobenzene and the
resul ting m xture i piboe@kke Hididaied iSEXR b Bhepehitéd, Dugsald ofahrdraus al uni ni ums
chI oride in 25 gseé.faftordmmﬂhercednesnm phﬁfatoeyanateis [listedhig Table 16beldwours at 200
t o' 205C, . g 30 " of . urea and 50 19]1: lll‘l chl orobenzene.are added.. da_md' .
t he :m'xtu e is st'rrpd for a 30 furt AR % hours_at 200-to 205C. The
suspension is'filjered . col d alnd tﬂhthaleanauiue S vvashe@xwl‘lz@,ch or obenzene -
and met hanol and Lhdetlst i edl by boderiveliyet hor olighl v PHY @) ut ef hydr ochl oric-;#
acid and in dilutp soMEGM hydrjoxi dMe@RMEOBR angdl fi nal 692 in di]ute ' :
hydrochl oric acidl_ad#iG. Aftekr -dr (PRENS@M)y of fan. al &M ni um Fonpl ex of 35
pht hal ocyagi ne are. obt ai-ned-amd- ‘acconhige30 anal ysis this. has the fo&;rul a
35 [err] 'b) 20 g. cm)szhgsfphkhammhwﬁdemame@ﬂg)&ﬂahﬁloammlmaaraﬁd stirred:
in' 220 m of 309%% & of sodingy m—xmlbmaﬂglitmntearmmm uafi75 & ttl@lﬁa@nmgl anhfter ~ - -
cooling to roo@iﬁé@%ﬁ%ﬁcﬁ%mﬁ *E‘@ %‘gl’ 6h ‘goﬁ’g:l% o ice and

10% strenggh so ﬁ;eSMﬁtBn%rl&tﬁFEd'f&rJ || teggpd

and the resi duefurthemilsdm M%TMumen sfilter otkhand msndieh};?ol ution

and then with 1%‘% "B‘?ellée ?ﬁl‘ “R‘i" Oggﬁg@“g el d: 22 g.
n e sodlum droxlde solut

The product hasdnfu fagflﬁd]IAfter drying, 34 gyof an. alum|£ X of

max=671 n@g (in oc@ldu&) are obtamed and accordmg to. analysis this has the formula. 435 ;
L C,,H,GN,AICI 2H,0 ' ' :

h) 20 g of this alummmm complex of phthalocyanme are stxrred in 220 ml of
307 ‘strength oleum for 8 hours at 73 to 75°C and, after cooling ‘to. room
temperature, the resulting- solution is poured onto-ice and IO% strength sodium
40 chloride solution, the: suspension is. filtered and the residue is washed with 109/ 40
strength sodium. chloride- solution and then with 1 N hydrochlorlc acid and drled '
in vacuo at 90°C. Yield;: 22g. =~ . '
The product has the formula " .

AlCl(PC—)—(SO,H)z o '(30l)'-

45 . A max=671 nm (in H,O pH 9. i 45
‘ Any other desired alumirium salt can also be employed in step a) in place of
aluminium chloride. Depending on the nature of the anion, aluminiam complexes
of phthalocyanine derivatives in which the third valency of the aluminium is
saturated by any other desired gnion for example, sulphate, acetate or hydroxil)
50 instead of by chlorine are obtained in. this ‘way, in this: example and in't
examples whlch follow: . _

50

_ Example 4. ' '
‘a) 20. g of the aluminium complex of phthalocyanme prepared accordmg to
: Example 3a) are introduced at 20 to 25°C into 140 ml of chlorosulphonic acid and
55 the mixture is stirred for 30 minutes. The temperature is then ra.lsed to 135 to’ 55




Any other desired alum niumsalt can also be enployed in step a) in place
of al um nium chloride. Depending on the nature of the anion, alum nium

aluminiumis saturated by any other ‘desired anion (for exanpl e, sul phate,,-
acetate or hydroxyl) 50 instead of by chlorine are obtained in thj )
way, in this exanple and in the 50 exarrpl es which follow Exanmple 4£ .a) 20
g of the al um ni um conpl ex of pht hal ocyani ne prepared according to g
3a)' are i ntroduced at. 20 to 25C.into 140 m of chl.orosul phonic acid &and 55
t he mxsure is stirred for 30 mnutle&9362ﬂhe tenperature is then rabssed to
135 to rr] In the
Soube of 2 MG ERaTE ozheyr e o T
cool ed to I‘OmmrﬁawifﬁEdSrﬁﬂHg’ﬂleﬁﬁ dral -fﬁetvr@thh&ewat e suspenS| on |s filtered
and the materj &) Tm ¢18 Silctiqneﬁltersakvasheue %“ b) The

noi st s].lctlo%‘1 Yy 3% " tf] ‘%) @.‘Eﬁ E’rgby -
di et hyl ethy ﬁ? théte aagga.sl éo % thmteeﬁp& fefs kept at 8to 9

~by 5 addi ngmalﬁ%nsdl rfm-n thburs.oAll bfncieystoduct dhepxscnbmedow addirghsodiuinr r i ng. After

st'i r_r| f or chporidg apdis fifteryd pff a{!dsdrrqd in rwo plelfse FUCuThe Gomppynddhes t o

[err] d t hPtiaipedaes the QEmule o* mint ai ned for -5 hours: Al of the pBoduct is
pr eci pi tat ed by -addi ng- sodi um chsoH)de and |s_ filtered off and dried in
vacuo at 70 to [err]. The conpdund thus 10 -~  ‘obtai rred has the fornul a

10 [err] [err] [err] If AE®uni ni um conpl ex of-. the.

pht hal ocyani net et r asul phochl orl\q%m @gqq(@@pﬂrdl ng.to Exanple 4a) is
reacted in an anal ogous manner w th ot her. am nes, the conpounds of the
.general fornul af t[1ealn§un[terr ¢jn;pﬂqng ﬂ;dphthalc'ﬁarbmeet@rasuiphvhhlohdefqbtalmdrs are

is reacted in analogous manner with other amme
obt ai ned. Tﬁg‘go e general formulaﬂl ‘33 A ne used 20

_ [err] - 20 412
-NH [err] 1. OH]-I [err] 413 - Jerr]
1 [err] ' ' [err] Exa £ 5 20 g 'of the al uninium conpl ex of
“the pHthal ocyani ne-tetrasul pﬁé‘%’ ride 25 - pr epar ed @2k or di ng o

Exanpl e 4a) are i ntroduced into 500 OQ_f water and 25 hydr ol ysed by

addi ng sodi um hydr oxi de sol ution, "at 6 to [err], ‘and the reaction mxture
is then evapm@tled'ablezdnwh@bsfoﬂomm apitajeed. 25 g of the al um ni um conpl ex of
pht hal ocyani ne-tetrasul phonic aci ;j'ftﬂ% al t) of - the for rrul a [err]

(501) 30 A max=672. 75°'nm (i.n pF :
30 The sane popind 1-s-al so -obt al naBI e 64 sul pT"lOnatl on. of t he al um ni um

conpl ex of tipeangubstituted '.pht' hal gcyani fe Awidpaiseabl e accordlzng to
Exanpl e 3a) j°th_ 60% str'enqt h_ol eum at 70 lto [erJ
20 407 | - '-imct'izcnzcn n(cn3) SN SRR HZNCH oCH,CH, u(cn3) 20

412 | om— ~COOH. ; | 1.5 |HN

b1z

Exam le5 ' '
20 g of the alummlum complex of the phthalocyanme-tetrasulphochlonde
25 Kr?ared according to Examgle 4a) are introduced: into 500 m! of water and 25
olysed by adding sodium hydroxide solution, at 60 to 70°C, and the reaction Z
mxxture is then evaporated to dryness. This'gives 25 g of the aluminium complex
of phthalocyanine-tetrasulphonic acid (Na salt) of the formula

_ AlCl(PC—)-(SO,Na). _ __ -(501.)'-

30 A max—672 75 nm (in H,0, pH 9). C 30
The same compound is also obtamable by sulphonatlon of the alumlmum
complex of the unsubstituted phthalocyanme (obtamable according to Example
3a) with 609 strength oleum at-70 to 75°C.:



6 1,593, 624

6 Exanple 6 a) 20 g of the al um nium conpl ex of phthal ocyani ne prepared
according to Exanple 3a) are introduced at [err]C into 150 m of .

chl 6rosul phonic. acid and the m xturé is stirred for. 30 mnutes. The
reacti op—~ymi xture is then warned to 65 to 5 [err] and 32nl of thionyl

chl ori de e added dropwi se in the course of 20 mnutes. 5 The tenperature
is the aijsed to 110 to [err] in the course of 2 hours.aod this

t enper a £ is maintainied for 6 hours. After cooling to-[err], the- "
reacti onass i's di scharged onto ice in%%64 a way that the fprmpmf.mg_
does not exceed. [err] “The suspensi on’ Eﬁm; Jgered and the naterlal on the.

filter is washed acig Z(fé@ﬁthWatuhum&ﬁ?corﬁ ex o ph\tlﬁtoeianmeb&phr)ed'ib@rdm ot fil te\w
cake, consisting E}cfam hea)adrelmtmdumia 450 ml of chlorosulphonic acid and the

pht hal ocyani ne- t riistureis ¥ m“’i“&"'ss"fh °‘i'§_3 armed %&e& and532
e @ﬁ aﬁ%ﬁ%mﬂe (#dro egeurﬁ c%f%eﬂ)oﬁrtsrlgﬁd thl&g for ]

g of 1 - am-no - -3
ingififagied for b @ours. Arfar santing ©.267C, the rfa ?rz%

hours at 20 to [ efemperatu th el
further4 hours: Tdishsgebmtsicom sach away that thetemperatyredo |s washed
with 500 m b&) Pﬁ%‘f‘b‘rs ﬁ&ﬁ'&"&?ﬁ%’ﬁ maferighon the i %“%1?' 63%% err i s gioves
of t

t he conpoun ‘ﬁ% t) OTRe! nfbidt Sfitkdr Me,r ]cori’ﬁ&)sir@?d? the naturginilis &bmblexpﬂ 7). The
conpounds: of the ﬂfa]asbﬂaﬂné(ﬁsulphochlonde, is stirred- in 500 rol of 1ce-water 3‘3%3

g of
20 listed'in Tablaelilfl ré‘ﬁ‘e a!“mmi?ﬁ?ﬁgdé‘bﬁ éi Q}w manner

by reacting ghe ﬁyamamvxafersw @ﬁNa&l’d de, 15
obt ai ned ac ord| ng thewohlbormdcnﬁltlﬁeebpmﬂdl ng am ne. TABLE 3 25
For mul a 25 No.-
. HR used 603 [err] AlCl(PC)—rs%ﬁﬂlEﬁ éi%ﬁ%’&?—'{,),], - [e”](soéb , 2N
[err] . ax=6755nm (m[[p@rﬁH arrpl e 7 30 -20..9.-0of " thhe

al um ni um corrpl ex 5‘? ﬁmijaﬂtheefo @i ned accordl ng to 30 Exanpl e 3a) °

are stirred in:240 m of 33% strengt&gﬁ:@ﬁ_g(% 7 hours at- 73449 75C. TQ@
rrJﬂ

reaction’ -mZQture ~whi ch .has been ¢ is di scharged onto a-
mixture of 1, 000 fedd i T4biaB WhRA0rolowaf c&Obs tbthiakd brimlenalcibe mempebnt ure | s
kept at 0 to [ err jeabtingfthe tlneinivml¢omplon obphthales %anmetr isylehoehieridsy obtaingq | t or.ed
and the filter re8¢gring3ds ExamPlFé”‘Mé‘hé(PWstpﬂ“ "819%0%t r engt h sodi umchl ori de
solution until neutral. It is then al sorABEEwashed with 300 ™' of 10% o
strengt h hydrochl orlq—am” Fhe—pi-ogtet—s—triep |||tVdLu0 ar [efr]. The 5
pr oduct obté5ned i n gAPsmkay has the £ &l a [EF P R oaEaeED 71 nn (i n [err] :
pH 9). oL At BE sulbhonation—deser-bpe—above—s—carm| ed. out " usi- ng -
40%strength ol'eim : 406&4”“5 1 M@Sci cPl-& 1) of # onglcaspetri A '
max=671.75 (in [err] |pH 9). AT V\E%CL% @L‘K‘a 5;Jnec 2 iﬁi A.pht hal ocyani ne

conpound whichis freefroms,lpho orlde gro Qgtheforrmla;
S © 604 .- | -NH N(CH )2 g -N{CH . | .

T ; Example 7 .. 20

- 30 ' 20 g of the alummrum compléx of phthalocyanme .obtained accordmg to )

' are stirfed in 240:ml of 33%; strength oleum for 7 hours at 73 to 75°C.
%xhﬁgfc:t’fgn mixture, which has been cooled to 25°C, is discharged onto ?) ,
mixture of 1,000 g of ice and 200 g of sodium chloride. The temperature is kept at
: to 20°C by further addition of ice. The suspension is fi itered and the filter residue 35
35 is washed with a 10% strength sodium chloride solution until neutral. It is then also ¥
washed with 300 ml of 10% strength hydrochlorrc acid. "The product is drled in
vacuo at 80°C The product obtained in this way" ‘has the formula

KICI(PC-)-(SO,H), ' SR (801) g
: = H,0, pH 9 '
40 A mai? tt6|Z lsﬁglhc()lrrtlatu;n dgscnged above is carrred out. usmg 40/ strength oleum, 40
O thls nges a product of the formula _ P : EE o
| AICI(PC—HSOSH)« N . (802)

A max—67l a5 (in H,O pH 9)

- ‘WHAT WE CLAIM Is— = S
45 . LA phtha.locyanme comp ound whlch is free from sulphochlorrde groups, of 45

the formula oo . _

Me'(PC—)-(R')v



[err] 6 : 1, 593, 624

6 Exanple 6 a) 20 g of the al um nium conpl ex of phthal ocyani ne prepared

accordi ngf/t gp~Exanpl e 3a) are introduced at [err] into m“m] , '

chl or osul t\g;)-‘c acid and the m xture is stirred for BOH Ilﬂ“’”ﬂ“l”"l
reaction N xture is then warned to 65 to 5 [err] ahd B2M 8f £hibnyl.
chloride are added dropwi se in the course R§93dd4s m nutes. 5 The tenperaturge

is then raised to IT0O O [err] rtmtne co rge Ol Z nhours and tnrs

temprature is maintainggyd Bftﬁegﬁuﬁﬁum'%ﬁlgg %ﬁ&ﬁ%ﬂ&vgrﬁniﬁ%%ﬁd 1d6digastion  am
mass i s di scharged xhiple38) dréintrldé ¢ By Clatat 56 Eofl IERSuBheHi€adkd B thot '
exceed [err]. The susipansiissnirrdcsqu B0 tnénued. Ehedretdiion meikterei isiktheo iwatrhed foi@Stter i s
washed aci d-fr &e wi t’18°¢ ans 32méyof thiony} shlgride are added dropwise in the course of 20 minutes. 5

10 b) ‘The moi st 111tk SEREL FRREELITES e Bl -l il S R AL AL

pht hal ocyani ne-t ri sulisohaygdd datd ide€in such Sway th@tdhé empedtund dees noteRecad 09T Thad 32
g of I - amino - 3 -ﬁmmhyﬁﬁmﬁmapmraf@ the diktgr is afashed agidifree with igeor 15 0
hours at 20 toerr]V"%h eem?)%!iaﬁl‘&rrecdka r@ﬁésgﬂgt& AR LOmiARE fohpid fopr t her
4 hours. The suspengph@ilodyenine-trisulphodhldrid& i€ stir dn GO mI ©F icdkh@tet Gnd\sES S 1Wi t h
500 m of warm wat ermined It dimethylaminapropane bfe gided.(Aftep stireing for 1Thpws gi 2039 t he

ko g g
the eratureds ra to 0 er Athours. T D
C]?”pﬁ“n? of Thles for @?ﬁ%r&ﬁﬁﬁ!hcﬁeﬁ% ise vzﬁ:led w'ﬁﬁ%gr{ lrLa#Paﬁ ‘éﬂr'ﬁd mli'él‘ng,‘gﬁpoundﬁs
of the formula™20 g 70 to 80°C. This gives the compound of Elﬁ'er formuia

20 litsted in Table 3 which follows, can be obtained in an anal ogous manner

by reacting the al um ni um conpl eMCEPCHHEANREH LALEENGHE phochl §Pde,
obt ai ?ed accordi ng tp Exanpl %m%l—ld‘”éﬁl—f‘?)a correspondi ng am ne. TABLE 3 25
: f thelférbrul

For muf' a Th& compounds of th lang compound - _ 25 No.
HR used 603 - [err] . ([ err] 604
[err] 20 AlCl(PC)—[SQ;—r-]RIEX anple 7 30 602) 20 20

g of the alum ni um GRARIiLXamk PRHERIIGARNALRHOHRRALH ACHRANTEbEImbther

Exanpl e 3a) are sti refting the2dfmiilumdtonspldh &t phEmGdchaninetrisnlpiachiérid Wbtingad 73
to [err]. The react iageprding ta Exampihéa)hwiting corsesponsingl aming.o [err], is

di scharged onto a mxture of 1,000 g of iGgml3200 g of sodium chloride.
The tenperature is kept—at-0-to L ‘ additi-oh—ef—i-ce— The
suspension is P ltered faframatee fli | ter resRdue 35 |Startingygemeemdni {h a 10% 25
strength sodiumchloride 8tutidn until neutral. Ut i <"YH¥¥ alsa |35 washed

wth 300 m of 10% strepgth.hydrioc. | G agidd. y Thie pradueh tdexdhl ¢d in
vacuo at [err]. The producstg?'obtai n{g%-%%ﬁ&itzﬁﬁs&% ag thé fornula?|err]

(801) A max=671 nm(in [err], pH 9). A4Q ¥ the | phonat i $n
descri bed above is carr}edodut usi-Ng @' §{qHghgt h| G18 A¢CHAAps | gi ves a
5 (inJerf], p ). VWHAT Y& CLAIM

product of the fornula [err] A nax=67T.
| S:- 45 1. A phtharocyanine corrpo%nd m{r1|7ch I's Tree Trom.
i Xxample o
sul phochl or .I d-e30(':’r oups, 28fg of4t?|e aluminium complex of phthalocyanine obtained according to 30
Example 3a) are stirred in 240 ml of 33} strength oleum for 7 hours at 73 to 75°C.
The reaction’ mixture, which has been cooled to 25°C, is discharged onto a
mixture of 1,000 g of ice and 200 g of sodium chloride. The temperature is kept at 0
L to 20°C by further addition of ice. The suspension is filtered and the filter residue )
35 is washed with a 109 strength sodium chloride solution until neutral. It is then also 35
washed with 300 ml of 10% strength hydrochloric acid. The product is dried in
vacuo at 80°C. The product obtained in this way has the formula

" AICPCHHSO;H), (801)
A max=671 nm (in H;0O, pH 9). _ .
40 If the sulphonation described above is carried out using 409; strength oleum, 40
this gives a product of the formula

AICI(PC«SO,H)., (802)
A max=671.75 (in H,0, pH 9). '
. WHAT WE CLAIM IS:— _
45 1. A phthalocyanine compound which is free from sulphochloride groups, of 45
the formula

Me’(PC-(R"),



the fornmula [err] 7 1,593,624 in
which PC is a phthal ocyanine ring system v has a nunber froml to 4, M
is Na, K Ca, Mgy or ALX, in which Xis an anion, and the or each R is
frndependently a_group of the formula [err] R R5 [err] 5
[err] in which Vis hydrogen or an al kal i ne“T“‘annonrunroL_@__ne|

[err]:1s Oxygen or a NH group, nis a nunber [err] ar d
i ndependently’ of one .another are hydrogen, m w ”’Iﬂ,"ﬂ salt
t hereof ,s a carboxyl group or a salt thereof or* p vvrth the

provi so That at |east one of ‘the radis¢s24 [err] and 10 [err] Ts a

STAPI0 One aritiien P& OY Rl ahi a3t lod B ;&aﬁg &t ﬁg& gndgpendent'y
. 18
haT‘ogenoaI kyla gralip. oisaedoraiufayl rror etres having I to 6 carbon atonms, or R3

and [err] together with-the nitrogen atomto which they are bonded forma
saturated 5-nenbered or 6-:nenbered hersgr_gc Fing. whiych additionally.
can contain a rit’ni trogen-or 15 ox3ge m --and. aII the R radicals
are bonded to the phenyl nucl e| .of - the. 15 phthalBgyani ne ring system and
can be identical or different, when v> 1. 2. A pht hal ocyanr ne conpound
accarding to claim1, of the forrrul a [err] in.which PC i s a phthal ocyani ne
ring system v has a nunber. frj:)i{n to. 4, Me'_.rs 2Q.~" "3 Na, K Ca, My or.
AlX, i n gwhi ch X_is _gn_(agr,oon R(4,s a_sgrmi th’e\fzgr wela 20 R [err]
[err] [err] [err] ort [er? 28 r i'n which hydrogen or--an al-kali
metal, anmoni um or ‘am ne i on, [‘br?’j |hydrogen 25 or “al kyl: ‘having 1 to 4

car bon .atons,, n i.nteg rom 210 err._. and_j.err | ndependent |y
of one anot he } ﬁgﬂ° fpﬂ?ja{g?@'ﬂﬁ“md E’ﬁl E:r’"a ? °n a car boxyl
.group or rIotﬂe ro n, R0t lor /54X tRerddf] d1cakiY rgr&qros@sdmat at | east
one of the raﬂjcreqilosamdiml it |tl$e momqltmnetleast(mrobdw |ambr a salt

thereof 1% and R phy or cal'b ¥° re hiftirogen,
al kyl, hydr ox&%l M‘“” i ‘3.%?“3'3‘?% Moégzggghéi% ri?lr" R ér°§°“°>rg%, 8 or

hal ogenoal Kyl pitrbgeni 0¢m to ﬁvhﬁ:aaheyCﬂ'SQ,ondedttBnﬁ acsarumem Eehﬁﬁibered)br phenyl or R
and R4 toget h@Pmbﬁerhtttmcle mgnelhwhtaéqur@ﬂw\mrcwntthy rigg @ittggerderd form a

| focthe polel of dhe B
i s "é%ﬁr e n{,pgy&g%?*% .,%,a“f%%"{ grrrrr @E,, P

Me’(PC-)-(R)v

' ~in whlch PCisa phthalocyamne nng system, v hasa. number from [ to 4, Me' is :
20 Na, K, Ca, Mg or AlX, in which X is an anion and-R is a group of the formula 20

e Ry RIS R
lso,-tem) w2 L '/\34
2 Zn\n 5027 S
'- o 4+ Rla
or v BRI . .
N

25 " in whlch Y is hydrogen oran alkah metal ammomum or afhine ion, R-, 1s.hydrogen 25
or alkyl having I t6 4 carbon atoms, n’ is an’integer from 2 to 6, R, and R, -
independently of one another are hydrogen, a sulpho group or a ‘salt thereof, a

. carboxyl group or a salt thereof or a hydroxyl group with the proviso that at least

' - one of the radicals R, and R, is a sulpho or carboxyl group or a salt thereof, and R,
30 and R, mdependentlly of onée anothér are hydrogen, alkyl, hydroxyalkyl, cyano- 30

) 1, sulphoalkyl, carboxyalkyl or halogenoalkyl, having, in each case, 1 to 6

carﬁon atoms, or phenyl, or R, and R, together with the nitrogen atom to which

they are bonded form a saturated S-membered or 6-membered heterocyclic ring

which additionally can contam a rmg mtrogen or oxygen atom, and the radicals R



are bonded to the phenyl nuclei of the phthal ocyanine ring system and can
be identical or different, when V> 1. 3. A phthal ocyani ne conpound
according to claim?2, of the fornula - [err] 5 in which PC_ Me', n' and v

are as defined in claim?2 and [err] and R independently. 5. of one anot her
ar e ‘hydrogen, phenyl, .sul phophenyl, car boxyphenyl mkyl

cyanoal : sulphoalkyl carboxyalkyl or -hal ogenoal n each
case,  I'{ 6 carbon atons, .or together with the nrt’ @(m
nmor phol | ring. 10 - 4. A pht hal ocyani ne corfpoun r.

claim 2 or 33 _irr_\r\_/r\ich__lve is . 10 Al()()1593&4V\:hICh X. is as defrned '_|r3

claim2. . ar O
[err] in which M gre bopged % hepyl le'de!fth%@aherlwyem%ﬁ FiREYER apd CHuE a nunbef >
fromi to 4. 15 oo ol rasr@mcoe.,@qmam AGiPkHAg Lo claim 5

of the fornula [err] in which PCY and v' are as defined in clainms 5 and X'
is [err] [err] 7. A phthal ocyanr ne npound accord g to. cIa|m6 of the
formula 20 - [err] _
20 in which PCis as defhg,eqpég__l I 4B GNH-YCH S, nu er froml to 4 and Y"
'is hydrogen, sodium or potassium [8. %A pht fal 063@1 ne conpound as defi ned
in claiml specrfrcallyldentrfred herern 25 ' "’9 A process for the’

preparat i on, of a iﬁg@%%%gﬁf nk mFi ndk%ﬁde;g(@‘vﬁﬁtdfonp“sses
reacting a rret aI a{wﬁmeﬂepm, o@ﬁéw beiylb h P
and v are as def hydeq:yalkleyauqai %l surlphdalkal. saxb@xydkyltdnéahﬁnahlkwavmgl.on A

process for the E?; #7000 AOMENYIRERBET pHith the gitegsn ey otdet i ned 30

in claimsS,gwhic Qrmwﬁ §c h@b&ﬁmw%carmttalcrmrimr@xquméh Me is. 10
pht hal ocyani ne, Ai(X),?nﬁ)wthXEraWét‘are&/En B, | nd. PC are as

defined in claimb5, Smphhdbmmampopﬁd d@gldrmdo c@m@e*rftthm@fmldﬂe resul ting
sul phonic acid into a-salt. C)Q%@a cess according to claim9. or
10 substantrally s -descri bed in any one f t he Exanples. ‘12; A '
pht hal ocyanr ne cmmrhwbrme,d&drdmareebdeﬁneﬂllapmhdderh@mmu bepmmeltoldy a
process as &l ai ned -+ Bhihalegyaning comnoupd; acgordipg g claim S, of ¢ ﬁfq‘r'&}‘lécyanr ne 15
conpound accor di ng t.Q any one of - clgxM(g@yﬁ whi ch 40 - |s :
substantial ly pure. v

40 ). A KEWP & OO eté%gm & s VPmemefmgblntcblmslilanSéﬁtsWPSqﬁﬁ?eﬂ gt s | nn,
t

London, . Prifr ﬁﬁ% r he Courier
Press, Lear ngt on Spa, . Bﬁéyﬁwﬁ gs eaé%ﬁfﬁltdhgg?ghﬂ%#fﬁg%fo% out harrpt on
Bui | dr ngs 2QondQn V\CZA 1AY . f.rom V\hAlﬂl(Pce)ﬁS@é”')rmy be. obtained, - .- . 20

‘it which PC is as defined in claim 6, v’ is a number from 1 to 4 and Y" is
hydrogen, sodium or potassium.
0 8. A phthalocyamne compound as defined in clalm 1 specrﬁcally rdentrfied
erein. -
25 9..A process for the preparatron of a phthalocyanine as defined in ‘claim 1, 25
which- eompnses reacting a metal-free phthalocyanme of the formula

(PCHR),

in which PC, R and v are as defined in elmm 1, with a salt of the metal Me'. |
10. A process for the preparation of a sulphonated phthalocyanine as defined
30 _ 1;1l cltgum Slwlnch comprises sulphonatmg a metal complex of a. phthalocyamne of 30
' the formula .

Me'(PC)

in which Me’ and PC are as defined in claim 5, with oleum and, if desrred
converting the resulting sulphonic acid into a sait,
.35 - 11. A process according to claim 9.or 10 substantially as described i in any one 35 °
of the Examples.
12. A phthalocyanine compound as defined in claim 1 whenever prepared by
a process as claimed. in any one of claims 9 to 11.
' 13. A phthalocyanme compound accordmg to any one of clalms 1 to 8 whlch S
40 _1s substannally pure S : R 40 . '
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