2136431 SULFONATED "ZI NC AND ALUN1NIUM PHTHAL OCYAN DERIVATIVES AND THEIR
RREPARATI ON The present invention relates to novel sulfonated zinc ané
al um ni um pht hal ocyani ne derivatives and their preparation. %%35§431 v
copendi ng British Patent Application No. 8126991 (Serial No. 20
,proaesses are described and clained for bleaching textiles or renoving
"stai'ns fromtextiles and for conbating micro-organisns in an organic or
~fnorgan|c substrate, or for protecting the |latter against attack by
m cro-organi sns, enploying the new derivatives; as well as bl eaching
agents, washi ng agents, soaking agents and agents having an antim crobi al
action for carrying out the_clained processes.. Photosensitising conmpounds,
for exanple,. water-soluble, ‘in particular sulfonated phthal ocyani ne
derivatives, for use in processes for bleaching textiles, and the
correspondlng washi ng agents are already known c.f. US Patent
Speci fications 3927967, 4033718- and 4094806, German Cffenlegungsschrlften
2,222,829 and 2,627,449 and European Patent Applications 3149, 3371 and
3861. Sulfonated alunlnlun1phthalocyan|ne conpounds for use in bl edching
textiles and in the correspondi ng washi ng agents are known from U. S Pat ent
Speci fication 4166718. The conpounds disclosed in US 4166718, (—
1589652) however are not substituted wi'th neutral groups which “do not
confer solubility in water. By contrast the conpounds clainmed in the 'S
resent Application are sul fonated phthal ocyani nes containing, -in addition~
to the sulfo groups, neut r al groups mhich do not confer

SUL’ONATED ZINC AND ALUMINIUM PHTHALOCYANINE
DERIVATIVES AND THEIR PREPARAFION



v wat er SO|UbI|Ity The conpounds of the present invention have surprisi

=phthalocyan1ne conpounds especially sul fonated al uni nium and- zinc’

super i-or phot oactivator action rel ative tyg-t hose of US 4166718.
V@Ter.sdluble pht hal ocyani ne conpounds, e.g: al um ni um and zi nc

pht hal ocyani n uﬁgi BHB?;
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m cro- or deeacising text less smbatemi\ﬂmg ksaraxtrts)sﬁronf tﬁa:rtminas and for

O f enl egungdss ’ﬁéi]‘;%ﬁgﬂ tg
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it bei ng sxoisiom| forf arardyeisy it tt}m\tcﬂ.ﬂmdasprdcessam nol ecul e to be
identical or cngégégﬁsitISIBQ compounds, for example, water-soluble, in
L,/ : particular sulfonated phthalocyanine derivatives, for use in
' processes for bleaching textiles, and the corresponding washing
S agents are already known c¢.f. US Patent SPecifications 3927967,
4033718 and 4094806, German Offenlegungsschriften 2,222,829 and
2,627,449'and'3uropean Patent Applications 3149, 3371 and 3861.
‘Sulfonated aluminium phthalocyanine compounds for use in
bleaching textiles and in the corresponding washing agents are
known from U.S. Patent Specification 4166718. The compounds
disclosed in US 4166718 (=. GB .1589652) however are not .
substituted with neutral groups which do not confer solubility in
"_water. By contrast the compounds claimed in the present
Application are sulfonated phthalocyanines containing, in
addition to the sulfo groups, neutral groups which do not confer
ij water solubility. The compounds of the present invention have
- surprisingly superior pho;oactiVator action relative to those of
Us 4166718, : _ _

 Water-soluble phthalocyanine compounds, e.g. aluminium and
zinc phthalocyanine compounds, especially sulfonated aluminium
and - zinc phthalocyanines, useful for combating micro-organisms on
various substrates, and compositions containing these active
‘ingredients are known from German Offenlegungsschrift 2812261.

We have now found new sulfonated zinc phthalocyanines and
aluminium phthalocyanines which are further substituted by
neutral groups which do not confer solubility in water and which
‘are more active, more economical ‘and more advantageous in

' combatlng micro-organisms on various substrates than those of
German Offenlegqungsschrift 2812261._ '



Preferred conpounds of the invention awe2tkose having the fornmula [err] in.

whi cl-MePc has its previous significance; Y' is hydrogen, an alkali netal

ion‘n. ammoni umion; v' is any nunber between 1.3 and 4; R is chlorine, -

brom\b¥€ or io dine and x' is any nunber between 0.5 and 8. In the“fornula

(2) v' is prehecabdinghy,nthecprosentcinyention pravidesi @auzdncoet ween 3

~and 4, and x' is preferably any nunber between 0.8 and 4. As is customary
in phthankbahvﬂEa%ﬁ@ﬂi@Fr9}uﬂxeiPHdPVFBG&PCHPBéBEt§°FP9&H§nPﬁyt@Gnsist of

m xt ures_because pure products are not forned in-their preparation (for

exanpl e %?“Bﬁlﬁbnation, hal ogenation or_the like).. - 3 - In the context

of the formula (2), possible conpounds §Fe, i'n particular, those in which

Y' is hydrogen, sodium or poéfﬁ?%&gb/vf i s any nunber bekqﬁen.z-and 4, in

particul ar between 3 and 4, J orine or brom ne, -préferably chlorine,

and x' is any nunber between 0.8 and ,(ggéygxanple those in which Y' is

hydr ogen, sodi um or potassium Vv' is any n nb&r between 3 and 4, R is

brom ne and X is any nunber between 0.5 and 1.5. The said al uni nium

pht hal ocygngREch OMPPCNES, the BEhti pHthalbeganine bicalemIwiam [err] in

which Al PC is the al um-ni um pht hal ocyani ne ring system x" is :

phthalocyanine ring system; Y is hydrogen, an alkali metal ion,

*

an ammonium ion_ér“amine salt ion; v is any number betwéen 0.1
and 4; R.is-flubr;ng, éhlq?ipg,.bromine,_iodine or cy;nd, and x ~
" is any number between 0.1 and 8, it being pcésibié'tor the
substituents R present in. the moieéule to be idéntical or
différen£, ' _:  | | | |
Prefé:red compbunds cflthe invention are thoSe_having_the

(MePC) (2)

“Ns03¥')y
in which_MePc has:its previohs significance; Y' is hydrogen;-an NV
alkali metal.ibn or an ammonium ion; v' is any number between 1.3
and 4; R' is chlorine,‘brbmine.or 16 dine and x' is any number
between 0.5 and 8. | - |
o In the formula (2) v' is preferably any.number*be:ween'z and
4, in’particuiat'between'3 and 4, and x' is preferabiy any number
between 0.8 and 4. | . 
As is customary in'phthaiocyanine-cheﬁistry& the individual
products frequently consist of mixtures bec#usé pure érbduéts.
~are not formed in ﬁheir'ﬁrepafationf(for exaﬁple by sulfonation;

halogenation or the like).



.'aqy nunber .between 0.8 and 1.5, v" is amy3nuwrber between 3 and 4 and Y" is
hydr ogen or sodium are particularly preferred. As is known from 7N

iphthafotyanine chem stry, the third valency of the alumniumin the ;;2}

ahUniniun1thhafocgan[ne ring systemis saturated by .an additional |igane;

for exanpl e anIanitbe. confextaoifotheaformulder(i2)calpossible monpowids fare,

al um ni um_ conpound whi ch was used faor thq pregfration'of the complex. |t

is not sidRi PRERACULATyCthRSEr innwhich ¥t Jsohydregent sodism @smound.

Exanpl es. of . thege ani.qng are halide, sulfate, nitrate, ,acetate or hydroxyl

i ons. Thep&f(ﬂﬁgigndnv" a saﬁf‘ﬂe“é‘ﬁ'gF'i ??ﬁt"?ef's 2 3nge 4und® PSS areaning a

substitut N, U100, £Qr ;ex | e of . the.fornmula._ [err - - 7

i n which F§F§Fg§n§ ?g?r?'ihde&@n%gﬁfﬁ§%§fOEnEZEWGPﬁErpEFge%?@P%b§W¥ﬁfiﬁekyl

(preferabhyshavi pg 1< | hS au bst i e bgtituted by

hal ogen, h§8rgxy?? %Rgn§Pﬁ%?g§?§gg?g§tbrgag?uo?é suEBgF%&§§% %%nghg% .

di f f er ent yhiem #ydig0RPdrdden’,adbaim Bri pothBaiumd vl 48 %ﬁngpbn%lhgﬁfi- it

saturated 5-nmenbered or 6-nmenbered nitrogen heterocyclic ri

appropri abetweddi 3i andl 4y RONiai broRin@X kadN x2t 4F Any ) nuB@e baltW@edS 035
ring nenber. Exanples of these heterocyclic rings-are: piperidine, _

pi per azi nepdndbeBhbol i ne, pyrrolidine, inmidazoline and the like. The index v
i.ndi cates the degree of sulfonation, which of course does not have to be an
integer. PrefThec8aidgatuypinium phthalocyanine compounds, in particular

. those of’the'tormula:
! : CIx'

(urc)/'.._ | (3)
| .\(503,.,‘,..
_in:ﬁhich AlPC is the aluminium phthaiocyanihe.ring éystem, x" is
any pqmbqrsbsgwegn 0.8 aﬁd_l;s. v" ig.aﬁy nqmber between 3’9nd_4 . |
- and ¥Y" is hydrogen or sodium, are particularly preferred.
'As is known from phthalocyanine chemisﬁry,'the third vﬁlency.
of the aluminium in.the aluminium_phthﬁlocyahine ring sYstém'ié
(~/- saturated by an additional ligand, for example an anion.' This H
| aniog'can be identical to the anion of the aluminium compound
which was used for the'preparation of the complex. It is not
| SLQnificgnt in terms éf the activity of the pa:ticular'compound.
.Examples of thege anions are ﬁalide, sulfate, nitrate, acetate of
~hydroxyl ions. | |
The expression "an amiﬁe salt ion" Y is to be understood as
mganing a s&bstitqted ammonium ion, for example one of the

formula: _ .
+ .
HN -'_/_R2

N

. R3



sul fonation are betmeen 1.3 and 4, in pagticular between 2 and 4. The .
nu er of sulfo. groups required in the nol ecul e al so depends on the nunber\/
bstltuents R present. |In every case, there nust be a sufficient :
of sulfo groups present to ensure adequate solubility in water. A
m m 0l wibitht R) of RgnandOR9 lindependentdybofsohki anotheri argeneral , a
solubility of 0.1 to 20 g/litre is advantageous. The sul fonated zinc

pht hal ochydregennar aalkyhi (Rrpfierabdyyhaviagcdmpotnasons)t mhich/ddion to

the invention can be prepared Egpg cesses _known er 'se i_n % ht hal_oc anlne
e

chen1st¥?n3¢%$ Eﬁ%ﬁﬁ@§°rtﬁﬂb§ﬁ edeR¥s ﬂﬂP@ﬁrdo ﬁ@F°E§ﬂf henyly; :ty hn
be. pr eschrands Rt LS48E; anenAnBeFaklentor Belhg a1skarant. i dRArDdeH
phthalog@”'tréﬁf?ﬁg p?ﬁg@%&ghg? ﬁeg%ﬁgrcbﬂ §¥QtQeﬁa?hgﬁtéaas-membered

pht hal o e syn e5|s 0 € now

-correspoggi g ﬁé‘P%&é hyte éﬁdhetgrﬁaﬁgiﬂh' fig Wil 1 ater

phthalocyanln en carfied out sul foni"c aci group

intr O_ducf‘ddiéiéﬂﬂfl%eéénﬁﬁlns an éx?géhr atck Brchitirogen' Aton %rst 'd‘@i:ing

material s.« Sonme substituents can So be introduced into the already

synt hesinenbeR} hBkatpresnofr theseyheterotyeldcaniingsharel piperiidine,
~bromination or ioedination (R=d, Br or 1). The sulfonic aci.d groups can

be i ntr cpiperabihe; aharphéline,f pyreoligiae ,UifiidazodineSand ftheatliidee.
2,647,126) or, preferably afterwards. |f the synthesis of the \-Jﬂ
phthalocyanlrmhelhgdcysveﬁndtcaaﬂslsbeodegrssnpﬁhBniﬁnuaadnpdrNmiQh'Of
phthalodé;uééélgség LQE g;szeggebgfan integer. Preferred degrees of
sulfonation are between 1.3 and 4, in pakticular between 2 and 4.
The-number §f sulfo g;oupé reqhired in thé molecule also depends
on the number of substituents-n present. 1In every case,zthére
- ﬁhst be a Suffici;nt,numbe: of sulfo groups present to ensyre
adequate éoidbility.in water. A.ﬁinimum solubility of only
0.01 g/litre can be sufficient; in general, a solubility of
0.1 to 20 g/litre is advantageous. |
The sulfonated zinc phthalocyanine and aluminium o’
phthalocyanine compounds of the invention to the invention can be
prepared by.prdcesses knoﬁniper se in phthalocyanine.chemistry.
Por example, the substituents thch do not confer solubility in
water (for example substituents R in the formulge (1) and (2))
| can alrgady bé present in the starting mategials ( for example
| phthalic anhydride, phthalodinitrile or phthalimide) used for the
synthesis of the phthalocyanine ring structure. After the |
synthesis of the now correspondingly substituted and, if -
appropriate, already metallised phthaloéyanine has been carried

out, the sulfonic acid éroups can be introduced if they were not



'chlorides,\for exanple [err] or [err], algeady chlorlnated phthalo Znnnes
ving’a chlorine content of, in partlcular 0.5-1.5 nols of chlor -per
nngof al.um niumor zinc phthalocyanlne are formed. The sulfonic a

groups can |'ikew se be i,ntrdduced i nto such products afterwards. For the

pr epar at | slveddp presenty aDh Nehé ostarelng haxtegial yed sa:bétsassalEuehhe éahd
met hpds can be conbined in a suitable manner. All the processes are wel

known |rlaisdmbcxintrodnedenintoytmmdabreadgssynbhdsiSedephthaibeyanﬂneThe
i ntroduction of the sulfonic acid groups can be carried out, for exanple,
by- sulfcnnﬁn§wﬁystem¢mﬁwaQ!nmvlntb&t¢hﬂ@rﬂnotioneuhromihaeioatorely,
correspond unsul f onat ed pht hal ocyani nes can al so be reacted with

~ chl orosul%i '&"ia%ﬁ'él R 3Gk BR %"e')r )espo'ﬂéﬁ 1fonic acid groups can be
PN botn citkadnd hetotenan, (et of %&S? ggtgotnggpgggf (o their
iiétzmaiésﬁ*%@f%% tﬁe‘%@#{)ﬂs°fgt?t€$f?§5§fes' fertardg. ot F bRe e
gljlr:])gt |O[ uertt's |nto Wﬁa&%gﬁ?# ocyani sepé?ruci' égﬁﬁgééog#gtﬁt&ﬁse

the | att @heH41 M lfyditaé Wﬁfalodinf’fr{’%é hpglsenéf re%@:‘ic@ U.-S.

Pat ent Specification 4,166, 780), for exanple reactl free
pht hal ocyliord desyp Eor exdiipl & KiCL; Br aéwremynafﬁéiaprcﬁi&ebﬂ&eé& To

ilgtpoduce hal ogen atoms, it is also possible t0 diazotise zinc
phthalocpmthaionyaninesnhavtngflﬂchlofineiébﬁtinttoﬁﬂ Y particular,
0.5-1.5 mols of chlorine per mol of aluminium or zinc _ _
phthalocyanine are formed. The sulfonic acid groups can likewise
'be introduced into such products afterwards. Por the preparation
' of phthalocyanine compounds having mixed substituents, the said
'methods can. be combined in. a suitable manner. All the processes
“are weli known in phthalocyanine chemistry and are described in
detail therein. _
| The introduction of the sulfonic acid groups can be carried
.‘i_/ out, for_example. by sulfonation, if appropriate with the aid of
' oleun. Alternatively, oorresponding_unsulfonated7phthalocyanines-
can also be reacted with chlorosulfonic acid to give the
corresponding phthalocyanine-sulfochlorides,-and then'hydrolysed
to the sulfonic acids. In both cases, the free sulfonic acid
- groups can be converted to their salts afterwards.
‘all the rections on the synthesised phthalocyanine ring
system can be carried out when the latter is aiready in the form
dof the zinc or aluminium complex. However, it is also possible.
to introduce the substituents into the metal-free phthalocyanine

structurerand to metallise the latter afterwards, by customary



. prepar at#tnciphthatecyaning op,alup

am na-groups, and to replace the. diazoni gmgroup(s) by hal ogen (Sandmayr
rea %Ldn). The introduction of the sulfO groups can |ikew se be carried ‘wr
out{ Peyore or after the introduction of the hal ogen atons. The synthesis of -
t he “pfit hal ocyanine ring structure frompthalic acid derivatives, With the
formati ope@hodd! PEENF f8rPEkERPLEY 2D 8¢S PakEntc8peici®dciat idh! 4HN1665780),
Encycl opadi e der technischen Cheme (U | mnn's Encyclopedia of Chem cal
Technol ofyy , edampEéi byoreavelinigethé, mptgt~-idéecphthalocyanine icomrpokinda

and A. L. Thomas in "Phthal ocyani ne" ("Phthal ocyani nes") (1963), page 104 et
seq. Halwpehaaczipbtonl atyminiom salphokamhdcpholate.carrying other inert
substituents can be obtained by the co-condensation of unsubstituted or,

corr espondi gl tnbreducechabogan| atomsiditoispplse posgibdeddo ddaantise
customary processes known in pthaloiéinine chem stry. .The_ fol,low n

or aud b PRERaLorTABing opasluall arsahsnmﬁamaenwfm be
52[ i fvli g 'gné‘géuﬁﬁa 08 F3 raelade bhel Ry deEniti B%??ﬂ‘%éh%”wn%_
ot horvi ESuadndPf PRASERORTEC #hg, TnbRYauRLIlR B8 whdoRixe SEoRbe oo

System afhPike! o' 5rf188 BOLBLE6KENbECAELEE TAS' IMeBUUCRIOI 0E U™

of the p al ocyanrnesultoni C acrds are obtained 1n the preparation-as

- the sodi hs .,is custonmary in dye chem stry, the group [err]. _
therefcw%?%?@% i%%?ﬁ%es its sodiun1salps. The Anmax val ues fromthe \

abosrption sppkérsphthéstist 6£CERephehaidcydfine ring structure from

&

~ pthalic acid derivatives, with the formétion of chlorinated
phtﬁalocyanihes, is déscribed in Ullmann's Encyclopadie der
- technischen Chemie (Ullmann's_nncyciopedia of Chemicﬁl' )

. ‘Technology), 4th edition, Volume 18, page 508 et seq., and by
P;n,_nosér and .A.L. Thomas in “Phthalocyanine” . e
(‘Phihalocyanines') (1963), page 104 et seq. Haloéenated .
phthalocyanines or phthalocyanines cartYing other inert
substituents can be obtained by the co-condensation of ;
‘'unsubstituted or correspondingly substituted phthalic acids or \—).

phthalic acid derivatives by customary procesges knéwn in

-pthalocyanine chemistry. The-fo;lowing preparation instructions

la, Za, 3a ahd-sa show how #uch processes can be carried out.

In the Examblés, which illustrate'the-preparation'df ﬁhe'

activg sﬁbsganCQs and the process according to the ihvéhtion in

greater detail, parts and pércentages are always by weight,

unless stated otherwise. In all the Examples, Ach.is_the

aluminium phthalocyanine ring system and ZnPciis the zinc
phthaldcyanine.tiﬂg éysﬁem.'~rurtherm0re, some of the

phthalocyaninesulfonic acids are obtained in the preparation as



pthancyanlne conmpounds, were. detern1ned7|n a 1:1 mxture of ethanol/water
H.7. Exanple 1 a) . 128 g of phthalic’aCid dinitrile, 40 g of [er nd
\Upg of |, 2-dichl orobenzene aie intially introduced into an autocl av /
“After flushlng Wi th nitrogen, the reaction mixture is heated at about 170C -

for 26 hodhe. sodiufr skl £B3S - hse&sceubeéma&9 dﬁaa&ét%ﬂemkttrgustﬁ

poured, w-th stirring, into.400 of watei containing 100 of trlso

phosphate—SOiBethereﬁoeelalsbe&nelﬁﬂebaﬁeé Boddunneaiten arhet _
evaporator, the crude product is stirred with 750 ml of water an X r eat ed

with 60 gabuesoﬁrmmhendbobrptﬁonuspeictrlunat ageto toé5 charadtieefiiseatthlehi s -
tenperature for 2 hours. Finally, the' crude product is filtered off and
stirred. |ahSDQIQFYeninatspmponndsn|wgreodgtermzneaH¢h @21hdum§x&ure of
90-[err]), the mxture is filtered hot-and the product is washed. This
gi ves al URFRARALANRREF 08%aRHNE «vhi ch contains about 1 mol of bonded

chl orine ger |.,b.) 60 parts of the nonochl oro-al um ni um pht hal ocyani ne
.obtained<g§55E£$ﬂ% to a) are i ntroduced into 260 parts by vol une of

chl orosul AP 16,8, o) PRLhUTIE APAT pRAUheses ol §BE] ELS, elERh, 31,70
T15C overos LR ALERPSEShehaenl gk e LhEIRELE ”ﬁ%ﬁ#ﬁu%ﬁénﬁégésﬁﬂ o e e
L e ave; < aeeatockiinia B KeLrgURy lkadSEL0ARiirs gac
and. -theated at about 170°C for 26 hours. After it has been cooled and
deaerated, the suspension is poured, with stirring, into 400 ml
of water containing 100 g ofltrisodiumlphosphate.. The mixture is
then evaporated to dryness on a rotary evaporator;.the crude
product is stirred with 750 ml of water and treated with. Gong of
50% NaOH and the mixture is heated to 75°C ‘and kept at this/
ttemperature for 2 hours. Finally, the erude product is filtered
off and stirred in 500 ml of water oontaining 80 g of 32% HC1 (2
hours at 90-95° C), the mixture is filtered hot and the produet is
L_/ | washed. This gives aluminium phthalocyanine which contains about
1 mol of bonded chlorine per mol. } _. -
b) 60 parts of the monochloro-aluminium phthalocyanine obtained
according to a) are introduced into 260 parts by volume of
chlorosulfonic acid, with thorough stirring. . The temperature is
kept at 20_to 25°C by'external cooling.' The reaction mixture is
- first stirred for half an hour at room temperature and the
temperature is then raised to 110 to 115°C ouer a period of.one
hour. After half an hour, the reaction'temperature is inoreased
to 130 to 135°C over a period of one hour and maintained for four

hours. The reaction mixture is then cooled'to 70 to 75°C and



treated with 125 parts by vol une of thro®y+ chloride over a period.of 45" ;.
m-ngeRs. The reaction mixture is stirred for a further one hour at 85 0w
90 then left to cool to roomtenperature, and it i s then discharged

ont

with sucineatedh¥ith B%mtﬁlsbma%? gme; ¢ ari :t A¥e%adhi ngs
f f 1.200

e e Sl 4 R ?f%mé“s BF CERpsEfal i%abie2¥§p§§Se T

- ‘groups %:ggféﬁ 59 RN P 6’$ s 9oféeaﬁ§pggé£' géktoeoc Eetacgshﬁf at ed

by -addi ng I'C -anount pyrldlne € Saponi catlon

ended, tdig, Oq&?@ &l kénd n&SPés 31; %fuafeé&tsﬂtboaﬂrxegyaat&hmxﬂms

7105 parts readlly wat er ue powder According to anal ysis,

ice/water, mi xture. The cold quocglgéi gn5|8n is filtered.

- the prodid ¥4 suBEo of'IdeOéuépdﬁsﬂoﬂﬁlﬁhfhllteﬁidnweh sut®ionf and

organically. bonded chlorine and about 3.5 nmols of sulfonic acid groups, and
thus cortiss product idewvdshied | witleridesmateg antilrthef washings arenfivee
a) - Inaflask fitted with a stirrer, 118 parts of urea, 20 parts of

4-chl or phtdedd ¢ acid, 44.4 parts of phthallc anhydride, 27 parts of

xyl enesul fonic acid (n1xture of - i somers), 1 part of ammoni um nol ybdate, 15
parts of al urfhe maiet csuktoehitopide mastebysvsuanenéedt ilncm.aﬂebem;ﬁeof

: (n1xture of |soner§%hare stjrred thorog hl rned to 195 to errk over
period dfatemouAt 2l &Q 604\, othe rpul oridecovonpecars, saponified to

C00L | 10 R o A OB REEbe B85S, ZOHES: phioSelbbhoh eom
The res'bdeueaége]WIFejd Vﬁ} haéé’PnQaéiéaP%YS' %uﬂts ot' pyridine.- '
After the saponification has ended, the weakly alkaline
solution is evaporated to dryness. This gives 105 parts of -a
'readily water—soluble, blue powder. According to analysis; the
.'produot oontainsllper mol of aluminium_phthaloeyanine, l.ggl of
a.organically bonded*chlorine and about'l S uols of sulfonic aoid
-.groups, and thus corresponds to the formula (AlPC)Cl(SO3B)3-4
~ having a)max of 674 nm. L '
ample 2 - - RN
a) In a flask fitted “with a stirrer, 118 parts of urea, 20
parts of 4-chlorophthalio acid, 44 .4 parts of phthalic anhydride,
.27 parts of xylenesulfonic acid (mixture of isomers), 1 part of
ammonium molybdate; 15 parts of aluminium chloride and'ZOO-parts
. by volume of trichlorobenzene (mixture of isomers) are stirred
thoroughly, warmed to 195 to 205 Cc over a period of 3 ‘hours and
stirred at this temperature for 16 hours. After cooling, 500
parts by volume of isopropanol are added, the mixture is stirred
for a short time and the suspension is then filtered with

suction. -The residue is washed with 500 parts by volume of

s



Q - isopropanol. The residue is taken ?p_in 800 parts by volume of
dPIute sodi um hydroxi de solution;, the mxfure is stirred at 80'to [er )
Z\Hburs and the product is then filtered off with suction and washed
- “warm water. “The sane process is then carried out in dilute hydrochlori
acid and iBepRogaRSL .ObThieneedsidueaietakien upaind oD batitis byt holwmehiorys
are free of acid, and dried. About 50 parts of nonochloro-al um nium
phthalocydmlnte(delumrhydhbxddedsomutﬂonnotheomiathbeeipou&dmreﬂfamhso to
4- ch1orophthallc acid is replaced in the above instructions by

cor respon89 g . avuidt bovrsdandl shepprhduct 4si ¢hen £iAgyeredeoff with
tetrachl orophthalic acid or anhydride, 4-bronmophthalic acid or anhydride,

t et r abr onBBREASR; andcwasbedawdhr wagm HBFSHophEH&IFém&cPJ°GFS§nﬁFth&@

“di i.odopht hal i ot herw se

e earE e phe Ln ALknke RuaERenlEAR  RETA Badh Eng.B @Hﬁgﬁe%§§F¥%%9

 Petrach ob 8 SRENEAC BAERPREHCVALHE, BREST, RRoRaBR3REhes: £res of acia,
"phtha|0cyaﬂ Ngried?) ﬁﬁﬁﬁ?bge a@t9?987§383E523r39¥iﬂh3§i O?hgpbéygmaniq&

nonoi odo- a |n1n|un1p ocyani ne o-al um nrum

The' hal ogepel $dapht SBLASHEA 1R BhETEBER 6202 e BBimeRt.epar ed accor ding

to a) are converted to the correspondi ng conpounds”containing sulfo groups,-
by the method tndtaatedchmoEbpnnha1hb)acIal1sgrupiahba ol kael abo&enpounds

L/ }

'instructions by corresponding amounts of dichlorophthalic acid or
anhydride, tetrachlorophthalic acid or anhydride, 4-bromophthalic
 acid or anhydride, tetrabromophthalic acid or anhydride,
‘4-iodophthalic acid or anhydride or diiOdophthalic acid or
anhydride, and the procedure is otherwise as indicated above, the
.'.following halogenated phthalocyanines (pigments) are.. obtained-
(zozy'dichloro-aluminium phthalocyanine
(203) tetrachloro-aluminium phthalocyanine
| (204) monobronoéalunininm phthalocyanine
.y (205) tetrabromo-aluminium phthaiocyanine
(206) .monoiodo-aliminium phthalocyanine
(207) diiodo-aluminium phthalocyanine
. b) The halogenated phthalocyanine pigments (201) to (207)
prepared according to a) are converted to the corresponding
.compounds containing sulfo groups, by the method indicated in
.Example lb). This gives the following compounds: -



- 10 -. - 10 - . [err] Exanple 3 a) In & 40l Fonating flask, 44.4 parts of .
pht /&l ¢ anhydride, 22.7 parts of 4-bronophthalic -anhydride, 74 parts of '

- ure§ind 17 parts of alum niumchloride are warned to 215 to 220C and

stinyed at this tenperature for 2 hours After cooling; the solid.mass is
conm hut 6211 PufAIPEEL (803B)3adri ed out ?bmasxf'r 874 o™ with hot dilute
sodi.um hydr oxi de soluiion hot -wat er, hot dilute hydrochloric acid and
agai h ho 2%@1ef@13$39.26§93ﬁb3-16.5 parts of nonobrono-al uni ni um

- pht hal ocyapi pe; aiged_as a blue powder. b)  The nonobrono-al um ni um
phthaloc§g£$ﬂe(g%fgfaiﬂkg§éﬂ?§?ﬁg to a) is reacted with chlor.osul fonic acid
anal ogou o] and the nongbrono_alug pium. _

'phthalobé%%?%egg%?ﬁgéﬁfégggé3ﬁﬁtained i Eéﬁverkzglgg the - correspondi ng
sul f oni cg £ ' nificationg Thi g ghyeamd product which,

'accordingi?%paﬁg}ggrg#hEgﬂsgpﬁ§f.per nnnaﬂfxalugyniun1p t hal ocyani ne, . 1 nol

of organtzpé) y(RPPEFE(869AY§e4and about ax"™ 678f nmul fonic acid groups,

and therefore correspondS t0 the fornul ,PErr] | f correspondi ng amounts of

nDnofIu0(z&1)npmppoﬂpz(so3np?ggyanb-aIuniniunlphthalocyanine are used in
Exanpl e I b) or 3b) instead of the nonochl oro-al um ni um pht hal ocyani ne or

. nonobr oréxamplel i ni um pht hal ocyani ne, and the procedure is otherwise the

sane .
' a) In a sulfonating flask, 44.4 parts of phthalic anhydride,

22;7 parts_of.4-brqmophtha11c anhydride, 74 parts of urea and 17 !
p#rts'of_aluminium chloride are warmed to 215 to 220°C and
stirred at this temperature fdr 2 hours. After cooling, the
solid mass is comminuted. Purification is carried out by e
exttaction with hoﬁ dilute sodium hydroxide solution;.hot-watér,
'hot_dilute_hydrochlotic acid and again hgt water._ After.dsyiqg,_
16.5 éarts of monobrbmo-aluﬁinidm'phthalocyanipé are gbtained as'
a blue powder. _'
b) The monobromo-aluminium'phthalocyaniné,obtained according to .
a) is reacted with chlorosulfénic acid analogougly to Example Lot
1b), and the monobfomOfalumihium'phthalocyanine-sulfochloride
‘obtained is converted to the corresponding sulfonic acid by
alkaline saponification. This gives a product which; according
to-analysis..éontains, per mol of aluminium phthalocyanine, lfmol
. of organically bonded bromine and about 3.5 mols of sulfonic acid
“groups, and therefore corresponds to thg formula
(ALPC)Br(S038)3-4 ( Amax = 675 nm).
If corresponding amounts of monofluoro-, monoiodo—-qr
monocYano—aluminium phthalocyanine are used in Ekaﬁple 1b) or 3bi

instead of the monochloro-aluminium phthalocyanine or monobromo- -



*as, i ndicated under Ib) or 3b), products of anal ogous conposition, [err]
[err] -are obtained. The fluoro-, iodo-To 1c?ano-substituted al um ni uny”;
‘phthal ecyani nes can be prepared anal ogously to Exanple 3a), in a knownl\—
. =manner, by conjoint synthesis fromthe corresponding substituted phthalic

o d_comeyage %ﬁ“ﬁ@?ﬁ%f%hﬁﬁ PlePnhRal e 5FdcESHRRUILSoLRURIRLE EnE0pane
vol ume of &hmagés'té&na FAGE! e”fh% bor ¥88u £hrafn9naiagrébescaﬁ Siéiohhe

tenperature is kept at y ex erna cool i ng he reac

nixture i g, &)1 pALBE) #( SO P3- - tnmhpvsoga)ggenttkgggrateve amg the
tenperature is then raised to 110 to [err] over a period of one hour After
hal f an hand, (ATRCYECR(SO$B) § cypeane uobtatnedcr eBhedflao#89,t boflerr brover a .
period of one hour, and maintained for 4 hours. The reaction mxture is

t hen coolegiano-iubsti{:uted ahumintumephthakocyanpnesscan bel prepatedhi onyl
chl oride over- a period of 45 mnutes. The reaction mxture is stirred .for
a furt heranatogRuslyi t853¥%me¢r?8hndiﬂhénkB@W panpes, b¥ fesieint
tenperature, and it_is then dlschaeged onto an i ce/watey ure., The cold

X
sul f ochl oﬁmbheﬁ%!peﬁg%nths FPFFRsRANAADS SuBEEiFutAd Phshplgauepiﬁs washed
with ice-water til a f ac The nD st sul fochloride.
paste is ?REE@H%@% n 1“§%€6ﬁg£€ tﬁé'aégﬁ?lgﬁdag oﬁ???@ﬁn 8+t he sodi um
. .salt of ggg@ﬁé&g;f-Zlnc pht hal ocyani nesul fonic acid;, at 50 to [err] by
' aggpng S oxi de. The weakly al kal i ne solutlon I s evaporated to

60 parts of monochloro-zinc phthalocyanine are introduced

into 260 parts by volume of chlorosulfonic acia, vith thorough
stirring. In this process, the temperature is kept at 20 to 25 c
by €xternal cooling. The reaction mixture is first stirred for
‘half an hour at room-tempereture.and the temperature is then
..raised to 110 to 115 c over a period of one hour After half an .
hour, the reaotion temperature is inoreased to 130 to 135°C over
-a period of one hour, and maintained for 4 hours. The reaction
mixture is then cooled to 70 to 75°C and treated with 125 parts
&_/ by volume of thionyl chloride over a period of 45 minutes. The
reaction mixture is stirred for a further one hour at 85 to 90°C
‘and then left to cool to room temperature, and it is then
discharged onto an'ioe/water mixture. The oold'sulfochloride
suspension-is filtered witn suction and the product ie washed
.with ioeéwater until the washings are free of acid.
' Phe moist sulfochloride paste is suspended in 1,200 perts of
water and eaponified to.the sodium selt of monochloro-zinc
-phthalocyaninesulfonio acid, at 50 to 60°C, by adding sodiun

hydroxide. The weakly alkaline solution is evaporated to



-12- dryness. This gives a readily wateryga uble, blue powder. This ' ..
pro corresponds to the formula [err] ([err] - 670 nm. The TGS
non oro-zinc phthal ocyani ne used as the starting material is prepared
(anatdgously to Exanple 3a)), by the known urea process, by conjoint

synt hesi drynessane Thils vdived freadilymvatidhedolubley blue powldér. - This
equival ents of phthalic anhydride, anhydrous ZnC 2 being added. The zinc
phthalocpunﬂnssubhmnespmndasﬂﬁ uhQaﬂanmnmaniqnﬁunkﬁﬁpzaﬁ344are obt ai ned
~anal ogously. Exanple 5 a) In a flask fitted with a stirrer, an intimte
mxture éfAnak pa®?9 #Mlurea, 20 parts of 4-chlorophthalic acid, 44.4 parts

?Loﬁgai‘?: 'S e dnmﬁmfrﬁm”s 40 AR LAY St e s, | err%rr%g. :
A 80

10 [orr) matekand ¥ Prepared Candes wélif'{ﬂe[%{#fé# L S O
I I
and 1111 SF8 brptE %}“”"?fc’t.o#&f"?d sfrichatty P cte riTafinb 08, 000,

. volunme oj_aa3k g&%eﬁmi@%mﬁ%étﬁdqﬂé@ﬁméﬂ Soialyg:va&ﬂrfcof dilute

- sodi um hydroxi de“sol ution at "80 to [err for 2 hours ered off with

suction apfyaesaed ug\gﬁcy belliRy r&¥de8\c is then stirred in dilute
hydrochlorlc aC|d at 80 to[err] “2 hours, filtered off wi'th suction,

washed wi th wrher zimid bﬁﬁnhmranigeesmefdnm atideiof the formulaeThis .
gi ves 34 parts of nonochl oro-zinc phthal ocyanine (501) in the formof a A\ J
~ blue pommznPC)F(8038)3-4. (2nPC)Br(SO038)3-4, (ZnPC)I(SO3H)3_4 '
and (2nPC)CN(SO3B)3-4 are obtained analogously.
Example 5 I |
o a) | In a flask_fitted with a stirrer, an intimate mixture of 150
parts of urea, 20 parts of 4—chlorophthaiic acid, 44.4 parts of
'phghalic anhydride, 27 parts of xylene—sﬁlfonic aéid'(mixture of
_isomers), 1 part 6f ammonihm molybdate and 20 parts of zinc .
 chloride is warmed slowly to 150°C. After 2 hours, the
_temperatqre is increased to 180 té 190°C and thé mixture is _
stirred for a further li'hours. The cooled mass is finely N
comminuted, stirred with 200 parts by volume of isop:opanol'and |
f£iltered off with suction and the residue is washed with 200
parts by volumg of acetone. The residue is stirred in 800 parts
by volume of dilute sodium hyaroxide solution at 80 to 90°C for 2
“hours, filte:ed'§f£ ﬁith_suction and washed with warm water. . The
residue is then stirred in dilufe hydrochloric acid at 80 to 90°C
for_z_hours, filtered off with suction, waéhedlwith;water until
thg washings ére free of acid, and dried. This givgs_34 parts of -
'monochIOro-zinc phthalocyanine (501) in the form of a blue

powder.



13 - If the 4-chlorophthalic acid is repljaced in the above instructio
c.orrespondl ng  anounts of tetrachloro-; 4-brono-, tetrabrono-, 4-iodo-:
diT odo- phthalic acid, and the procedure is otherwi se as indicated above,
“the foll owi ng hal ogenat ed phthal ocyani nes (pignents) are obtained: (502)
‘tetrachl or.o- zmﬁcquet h&labdymuglﬂ:l(ﬂﬂ:@ aaidb birso nre pli avedb hitrh st heee yasbowee (504)
t et rabr ono- zi nc pht hal ocyani ne (505) nonoi odo-zi nc pht hal ocyani ne (506)

~di i odo- ziimstymcatdionsy Hy eourespondd ng, anpuntis ehhetnashinrory #A-hrone-,
© - (501) to (SO%pr epar ed accor d| n to a) are converted to the correspondi ng
conpound$etabromory 4 W"L'IP@ thalds agid candy the qure

This gives foIIovmn oy r cl.ai

3 chbeswige, A #ﬁ%%%s AT e, SkhAN e Baloasnaned
|p2t \r/]\ﬁ! gﬁ xe:g % 27 A" BrY 134 LHTI ni um pht hal ocyani ne[ rer :llg
eystem L g&y%#&g@# 3‘@1 it ﬁe Qﬂle (? A Smoni um i on or ani ne salt
|_-on; V- 1 583 @é@% i nk %hthalocyanine

(503) monobromo-zinc _phthalocyanine '

(504) tetrabromo-zinc phthalocyanine
(505) monoiodo-zinc phthalocyanine
{506) diiodo-zinc phthalocyanine
: b) The halogenated phthalocyanine pigments (501) to (506)
_prépared according to a) are converted to the cotresponding
'cdmpounds containing sulfO'groups, by the method indicated in o
Example 4. This gives the fo;lowing'éompdunds-

(511) (3nPC)C1({SO3H)3-4 - - 'Ama,, = 670 nm o
(512) (2nPC)Cl4(SO3E)3-4  Amax = 672 nm |
(513) (2ZnPC)Br(SO3H)3-4 Amax - 669 nm

(514) (2nPC)Br4(SO3H)3-4
W (515) (ZnPC)I(SO3H)3-4
(516) (3nPC)I2(SO03H)3-4



R is chlorine or brom ne and xF‘is-gpf

‘pht hal ocyani ne ocI@im§ ni um pht hal ocyani ne ring system Y is hydrogen, an

al kali nmetal ion or an ammoniumion; v' is any nunber between 1.3 and 4; R

s chlorine, bromine or iodine and x' is any nunber between 0.5 and-'8. 3.

o

and 47=R is fluorine, chlorine, brom ne, f40d ne or cyano and x i s any y
NUNDE] tween 0.1 and 8, it being possible for the substituents R preseént’
int lecule to be identical or different. 2. A phthal ocyani ne ‘conpound
‘according to claiml, of the fornula: [err] in which MePCis the Zinc

belvoon 3-nd FiERIPRCRloRyaRiR e Rt en PERRALpCYaRife coibaund 4 A

pht hal ocyani d according to claim 2 or 3, of the formula (2), in
whi ch Y'Xérgﬂﬁyggggggg'SOdiun1or potass&yn] v' is a nunber between 2 and 4,
funmber between 0.8 and 2. 5. A

pht hal ocyani ne conpound accordkmgptg claim4 wherein v' is a eypber'betmeén

3 and 4 and R is chlorine. 6. A phaQal ocyani ne conpound according to
claim2, of the fornmula (2), in which ¥¢g gh%progen, sodi um or pot assi um

~v' is a nunber between 3 and 4, R is brom'ne and x' is any nunber between

0.5 and 1.5. : _ :
. in which MePC is the zinc phthalocyanine or aluminium

phthalocyanine ring sgstem; Y is hydrogen, an alkali metal ibn; -
an amhonidm ion or amine salt ion;'viinany number between 0.1
and 4; R is fluoriné, chlorine, bromine, iodiqe or cyano and x is
~any number between 0.l and 8, ié being possible fér the
substituents R present in the molecule to be identical or
different. B
2. ‘A phthalocygnine_bpmppund according to claim 1, of thé,/

" ‘formula: .
R'gt

(MepC)” @
| (S03Y ")y |

in which MePC is the zinc phthalocyanine or aluminium
- phthalocyanine fing system; Y' is hydrogen, an alkali metal,ion
or an ammonium ion; v' is any number between 1.3 and 4; R' is
chlorine, broming or_iodine and x' is any numbe:'between 0.5 and
8. | | |
3. A phthalocyanine compound according to claim 2 wherein v is

~ any number between 3 and 4 and x' is any number between 0.8 and

4.

* [ mos *



Y

o fornmula (1) or. (2), in which MePCis t
2 system. 8. A phthal ocyani ne conpound according to claim?7, of the

7.~ A pht hal ocyani ne conpound according Hg any one of clains 1 to 6 EEZTnhe
s e "al um ni um pht hal ocyani ne rfi -/
or 4l a:

> ‘ XW
i s any ngnbep BREWR2BcYaRiABUcdmPound ascaRdifgeer caimcenos 3ndof dad Y
i's hydrogen or sodium ~9. A phthal ocyani ne conpound according to claim1
subst ant ggkhiMlas (AgsCcihbelivht #'r ¢Bchgdeogen ,aspddmEsgnpbeassium,5v'ids A
process for the preparation of a phthal ocyani ne conpound of the fornula (1)
as. def i nadnumbekrabetiweehi 2handnf, i Ré¢sisuchdoztiinegoxr prbhihecpadi ¢ ds any
formula: [err] and, if appropriate, converting the sulfonic acid obtained
into a saimber betwéen 018 Aandr@eess according to claim10 wherein the

[err] in which APCis the-is the al um ni um phthal ocyani ne ring syst

. sul phonation is effected with ol eum _12. rocess according to claim10

AR .

or 11, 9% tAcphthalegyaniner campaund| aepardikngcsepsiadmoft rednn¥'aiel) ,
whi ch conpri ses reacting gh&h Iocxangng of éhe formula: [err] with
chl or osuPf BHRReR PatARE hgd Bey & Agd: Re GIFB REdPRYe obtai ned. 13. A
process for AhenPhEP8tghheCtoRpBihA?a0%82a1RG €804 2, of the

formula (2), in which Y' is hydrogen, sodium or potassium, v' is

a number between 3 and 4, R' is bromine and x' is any number

between 0.5 and 1.5, '~ | o

7. A phthalocyanine compound_accordihg*to any one'of_claims 1

to 6, of the formula (1) or (2), in which MePC is the aluminium
 phthalocyanine ring system. | | - '

8. A phthalocyanine combonnd according to claim 7, of the
formulas |

. L
. CIx-. ' -

(atec)’
\\\(8032')v'

.{“4 “in which Al1PC is the is the aluminium phthalocyanine ring system,

x" is any number between 0.8 and.l.s, v®" is any number between 3
and 4 and Y" is hydrogen or sodium.

9. A phthalocyanine compound aécordinggto_claimll substantially
as described with reference to ény of Examples 1 to 5.

. 10. A process for the preparation_of a phthalocyaniﬁe compound
of the'fo;mula (i)”as_definéd in claim 1 vh{ch-comprises
sulfonating.a phthalocyanine of ﬁhe formula:

| | (MePC)-Rygr - | |
.and, if'appropriate, converting the sulfonic qcia'obtained into a

salt.

e



the fornula (1) as defined inclaim1l in yich MPC, Y, v and x are.as s
_ kn claimland Ris chlorine, bromne or iodine, which conprises” <

conportd

'

ing, brom nating or iodinating a sulfonated phthal ocyani ne of the 7

. /[err] 14. A process for the preparation of a phthalocyanlne

bk . tAeprocess aa¢dgrdingeto neliaim tmawheﬁemmlthecsmmphcmatieﬂcisng

a phthal ocyani ne_of the formula: [err] in which PCis the netal-free

pht hal oc
with a zi
preparati
substanti

erted Wity sekewmnd R x, Y and v are deflned as in claim1,
or al um nium sal t _or alcoholate process for the

- of A PTREHSP RGSAFRENE o?fbo%%l“&c%%r‘a? nbl t of%'r' abhe mreparat ion

A
pht hal ocycgén:gn c%n%%ué&’lgﬁg%%m %‘P%éﬂe‘ari e‘g§e ﬁ%r%%égg%%fﬂgdm?hc n§1°'5?rl:§%ﬁms -

- .10 to 15.

react1ng a phthalocyan1ne of the formula:
(MePC)-Ry

with chlorosulfonic acid and hydrolysxng the sulfochloride

_obta1ned.

© 13. A process for the preparaticn of a-phthelocyanine compound of

the formula (1) as deflned in claim 1 in which MePC, ¥, v and x _\~J

are as deflned in c1a1m 1 and R is chlorine, bromlne or iodine,

which comprlses.chlorinatlng, brominating or iodinating a

sulfonated phthalocyacine of the formuia:
(MePCy——£503Y) v |

-14; A process for the preparatlon of a phthalocyanlne compound

of the formula (1) as defined in claim 1 which comprises reacting

a phthelocyanine of the formula:
. /Rx o

(pC) o o . . -t
N(s031)y |

in which PC is the metal-free phthalocyanine ring system and R,
X, Y and v are defined as in claim 1, with a zinc or eluminihﬁﬂ

salt or alcoholate.

315. A prdcess~fcr the: preparation of.e phthalccyanine compocnd

according to clalm 10 substant1a11y as described w1th reference

to any of Examples 1 to 5.

:”16. A phthalocyanlne compound when produced By a process claimed

- in any of claims 10 to 15.
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