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AT SURVEY

o 2t . S

PHTHALOGYANINE PIGMENTS - GEIARAT B

ZHEBODUCLIOR. .

hinalocyening cigments have been sold I ths Unlisd Siates
by the DuPond Company since about 192%. The mauwnfacture of the vige-
nent bes, wp to the pressnt time, been carrisd cub exalusively oy the
Orgaple Chamicals Depariment. Howvover, the Piguoots Deperiment lave
uged ths plgrent as a gexl=Tinished vroduct 1n ZThe prenayrablon of
numeraus modliications for apecial uree. Dorlug this perled; ovtenslve
studisg bhave been cerriasd on in %he laburateriss of Opchem and of the
Pigments Depsriment and nuwarons reuords 509 b0 he foand in She files
‘of each lezhoratory. Thesse raaeets incluce s thorough roview of the
historical sztects of ths develozwmnt sud thiy +11% not de rengated
herein. For a brief veview thercof, volerounce fs nmude to Neverh

report ile=46e7,

Hecently, & decislon Liee Boen rondoved o exv?y on redsearch
leadong up to the full scale mopufachiure of phthelocyenine plgmants
within ths Plguenits Devartment., Tbhis reszareh wes nowy progragsod gub=
stantisily to the polnt of pllot plant opearstlop, and, altbough numerous
patent surveys have been made by The Jacksois Leborsiocy of Orchem and
the patent situation is falrly well understovd by those interested in
ity no sush survey of the art has heretofora been made at Newari end it
segeizs highly desirable to make such a complete suvvey from our own polnt
of view.

With these facts ln mind, %the patent zri has been thorcughly
reviewed with particular reference 4o the preferred yrocsss at Nowari
but’ a brilef summary has also been includad of the whole ohihelocyenine
z7t, in anticipation of e need for broadening this survey ot soms future
date. :

R T

i S

5COPY: QF 7B, BEVIEY AAD SOURCES:
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As pointed out above, this review hes been directed particularly
towards ocne process now conbempletsd for use et Newsrk but hes slso
included e rether careful search of the art on the synthesis and finishing
of copper phthalocyanine and its chlorinsted derivatives. A somewhat
less careful survey has been made of use psiterts and of patents covering
other metal phthaloeyanines as well &8s procducts in whiech the benzene
nuclel conteln varlous eubstituents., Althoupr these labter products are
not contemplated for manufacture at the present time, 1t seems highly
probable that some of them may be of interest fopr future studys

DUP050150237




: As to the sources of thils revizv, oin nttempt has boce mads SO
“ingpect gll U.8. and British phihalneyanine petents which beve hean
Issued to date, It 1s bellevad that all sueck U.3: patents are svallable
In the Newark Library and that subsitantially 21’ 2ritish pessnts ave siso
avellable. To lnsure thils noint, & careful sozreh was nade of Cromical
abstracts and,likewlss, of the Jackuon Leboratory patent files. £ less
careful sezreh has been mads of ihe V'rench, CoTman, and Swiss patents on
this sublect, with consldersdble dependescs plucad upon tha sbstrct
Journalsfor information with resgnect €0 nmeny of these forelgn prientse
flowever, sinee we are primsrily concarned wlth Comination, thesz: patents
are of minor imporiane in this seavche

PROCESS:
Synthesis of Blne

There ore two Swndomantally diflsren” orvocesses which kavs
been widely asged for the manufzeivrs of coppsr hitheloeyanine. In
cne, phibalonitrile i3 heated with a covper zalt o zboult 180YC =t
which polat a vigorous; exothermic reactlon siertz and ross to com=
pletion in a relatively short time, Because of the exiremely vigorous
nature of this reacilony 1t has bean difficult to conbtrosl and the
gdditlion of inert materials &lther salt, gsuch as scdium chlorids or
high boiling lliquid,such as kerosenes or trichlorbenzéns, nas been
common. practice. Thls process hesz been used largely heretofore by
Orcham and 1s still being used for the standaryd copper ahthalecraninpe
pigment (BT-172-D) whieh iz sold by the Sigments Departiaent.

The other common procsss involves the reacitlon of phthalic
anhydride, urea snd a copper salt in the presencs of carialy catalysbs
‘at temperatures in the ordar of 2009, Although this reacticn msy be
cerried out as a melt, whickh eventuully sets up Lo a solid as the pig-
ment is formed, 1t has been much more successfully handled in the
praesence ci a llguld diluent such as kerosens or trichlorbenzens.” 1%
1s this process uslong a purifled grade of kercsene as the dilusnt,and
amgonium molybdate as the catalyst,which Rewark proposes to adosi.
However, it is knowm that this process results in the formation of a
chlorine-free blue which has cerfaln undesireble characterlsties,’
namely a loss of strength in the presence of hydroca~bon solvent
for many uses. It is sntirely satlsfactory as =z raw nateris or the
subsgquent manufacture of chlorinated gresn nhthalocyanine and will be
manufactured for this use. To manufactunre a grads of phthaloceyesalne
blue which is stable in the presencs of hvdrocarbon solvent, it 1s
proposed to resort to the substistuticn of e minor proportion, about
15% to 20%, of 4-~chlor -hthalic acid for an ecuivalont amount of the
phthalic anhydride used in the resciion. This resulss in the forma-
tion of a blue phthalocyanine contsinlng avproximately 4% of chlerine.
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The proczess propesed For unee at Yewsrlk is substantilelly
ldentical with that nsad by I.Co%e In Boglend for wmost of thelir
phthalocyanine manufsciurz. They weonilactiners the chlerine=Ffrae
grede under the designation Wilonsstral® Blue U and tho grade cone
taining chiorine upder %he deglignatlon “onasiral® Blue 18. “here
the designation “Blue H® and "Blue LE" ars used throughout thiz
raport, they will have meanings elmllar to thozs usad by 1.C. 5.

" Synthesls of Grsen Phnthalocvaning

. The only phthalooyanine gresn marketad ln this county has
heen & highly chlorinated copper phthalocranine containings beuween
14 and 19 stoms of chlorine per moéleculs of copner phihsleeyailine

{aporoximately 487 chlorins)e. The only process prastliced cowserelally
to our knowlsdge hes luvolyed the chlovinsiion of Blus B zvsponded in

the eutectic melt of arhydrous alumlnum chloride and sodlium oileride.
It is an eznensive process eng diffieculs to conltrole ewark “oes not
propose to use thils prosess Mub will lostesd vse sulfur dichloride ss
& copbined cerrler end chleorirvatiag sgend wwrliing under pressure and

at relebtivaly high temperatures., The datalls of the process usre ’
rather complex, and 1% has been practiced only on s laboratorys scale,

- hut it has shown much. oramise of substantlal sconowy becsuse of the

rvelatlive ease wlth which the sulfur dichloride can be recoversd for
reuse.,

Rinishing Procgss

. ' are

In the vast,all comwsrcial procosses of which we/awars. for
the manufacture of phthalecyanins pigrents Involvedthe "so-called®
acid pasting steps,in which the nigment iz dlssolved in highly
concentrated sulfuric scid, or, ian the case of the green; In a
mixture of gulfurlc mcld and chlorsvifonic acid, and the nlgmant
repreciplitated therefrom by diluiing the acid golutlion with water.
More recently, Orchem has developed a "so-called" salt milling
process In which the pigment znd a relatively large amcunt of zn
inorganic salt,such as sodium chlorids or sodium sulflate,are oall
milled togsther for & substantial perlod of Lura followed by
extraction of the water soluble salt and isoletlon of the purs
pigment. This process 1s under develepment for commercisl cparation
by both Orchem and the Imperial Chemical Industrles in Englsnd.

The Pigments Department does not propose to use eithsr of
these processes but have developed g new process which we hsvz
called *Solvent #illing®. In this process,the plgment, either in -
the dry form (which may be & purified or zimply a driec out crude},
or in the form-of a kerosene-conialning filter cake from the
synthesis atep,is ground in & ball mill with e solvent such as
kerosene or mineral spirits. After o suitable milling eyele (the
unproven gosl on a plant scale is a maxlmum of 48 hours), the mill
charge will be dumped, separated from the golvent (probably by steam
distillation) and extractad for the removal of any Impurities such
as the residusl impurities from the synthesis stage,or impurities
resulting from abrasion or corrosion of ths grinding device.
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In the case of the greoon, it sesms desirable %o add
approxinmately eguel gquantlides of an lworganic salt such as
sodium sulfzte to the grind,end it socis Macessary 40 use only
hydrocarbon asolvent for the Llguid soriion. Ths presance of
agven small amounts of wabsr apssers delinlisly harmful to the
greens. On the other hand, in %he cese of loc wiusy 1t has been
posgibls to gel entively setisfostury zrinding with alcchols or
other —~ater celuble solvents corteinlag Up to zs high as 40%4 of
water., Evan waler alone has engbled a susstential improvemen: in
strength,sltrmugb, to date, the Gssived sirsngth hes not been
obtained in this Wedium. &ines grinds wede ir Che prasence 57 g
appreciable amosunt of water suflfmy feow o svbstantizl coreosicr
probler in steal ball wills, the prosoged procass 13 at prazsent ,
restrictad to the use of ¢ Lylroaardon selvent.

Finally, 1t ghould be anted thel ke test rasnltz havs
been obtalned when the grinds were made in ithe pressnee of an
organic acid such ag naphthenlc acid or olz2ic seid follovwad by
stean distillation 1o the preosence of ceriain trsaiing sgents,
nekably a combinatiorn of ths {EL €1z Ester snd glycseyld mono ./
ricluoleate. The preferred agents ﬁave not been geliected with
certalinty at this tlme,but it seons quilte definite thal some sgent
will be necessary in these steps.

SULMARY & CONCLUSIONS:
Copper Phthalocyanine

1. There is no patent containing a produet claim on copuer
phthalecyanine as such and none is possible at this time.

2. There 1z a patent containing a product clailm covering
monochlor ~onper phihslocyanire, It is sseigned to X.C.T. and

"licensed to Dufont.

© 3, ALl practicsl processes for the synbthesis of conper
shtihaalocyenine are covaraed in psients sliihier owned by or licensed
to DuPont.

4, All imporbtant process patents are helieved Lo bhe veglid
and to be rather unlversally respented in the Indusiry.

5. The process for the manufacturs of Blue LB is disclozed

but not specifically claimed aside from {he general process coverage.

Coprexr Phthalocyanine Gresn

, l. A presumably siropg product petent covering the highly
chlorinated copner phthalocyanine 1s owned by General Aniline but
1icensed to DuPont outside of the DuPont - General CPC agrzemant,
This 1s a non-exclusive license and, in the evaent that all of
General®s patents are thrown opsn to liconse by the Allen Property
Custodian, the product might become avallable to our competitors.
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SUPPLEMENT TO HN-46-54
. GENERAL PATENT SURVEY-FHTHALOCYANINE PIGMENTS

To -be attached to page 5 of the report.

Bince.this report was lesued on August 12, 1946 attention has been
oalled t0 an eorror in the statement en puge 5 that "Thers is no basio product . -
olaim on metal~free phthslocyanine”, It has been pointed out that claim 18 of
U.8, 2,000,052, although covering & product mede by a different process than
that comuonly employed in the manufsciure of metal-free phthalocyanine, neveér-
theless dominates metal-free phthalocyanine and is not limited to the process
disclosed, Aecordingly, the statemmt guoted above should be changed té read
"*Claim 18 of U.S. 2,000,052 is considercd a valid product olaim for matel-
free phthalocyanine. This ICI patent is svailable for the use of Du Pont", -

. : m; ZZ;;, 1< .
g&: STRATTCN 10/114 6,%

.

APFROVEDSs ¢ |
ﬂﬂgﬁ/{,/w/ -
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However, ithere appesars %o be nw reeson to belleve that our present
linanse wllil be disturbed,

2. Poth orsctlcal procssses fov the mamfectung of copoar
shihalocyanine green, nagely the slumlnie chloride sodium chloride
mellt and the sulfur diechlorlde processes, are covered hy presumably
valid oatents owned by DuPont,so that regardilaoms of our lack of
control of the product itsslf; our palent positlion seesms gults

" strong.

Metal-Freg FPhthalogvaning
;( l.There is no basic prodast clsim om watal-froe shthalooyaning.

ciond processas o7 (the manufachure
iy

(]
Loy 3
soveved Yy patends elthar owned

2. Tha commonly known upraci
of meial-free phthalocyaning gre
by or licensed to DuPont.

Finishing Steps,

1. There is no bagic nsbent eovering she acld-pesting procedure
and none is possidle at present. Mowever, Tthere arse numerous patents
on various detalls of the acld-pasting and subsequent drowning steps
including the use of Vreating agents in the drownlpg stsp. Not all
of these patenis are avallable for the use of DuPont,but it 1s belleved
that there are none which will hamper any aperations now contemnlated,
8ince we do not propese to use aclid-pasting ia the Pigments Department,
1t 1is certaln that nopne of them will disturb our operation.

2. DuPont owns a patent on the salt milling process which was
isgued guite recantly but it i1s cur opinion that this natont ls
qulite weak in view of numerous refersnces to gimilaer procasses in
the ari. .

3. Yis have found no specific disclosures of solvent mililng
as we propose to practlice it ,and 1t 1s belloved to be & patenteble
process. Howevery thils will be nade the suvlect of a separsis report.

4. Hiscellaneous Finishing Steps.

It is bellaeved tbat our process mayv poszibly be in conflict
- with 0.8. 2,138,049 and 2,268,144 {owned by Harmon) if any of the
solvent remaing after sitezam distillation to be removed in thes oven.
However, negotiations which will give PuPont rights under these
patents have been initlated at ths wessént time,

We are informed by raspreseunteiives of Orechem that the use
of the TEA C o Ester is undor some palent resirictions. However,
we ara also 12 informed by them that they have obtalned licenses
for the use of this matgrial and 1%, thersfors,; 1s now open to our
use. No effort has been made to locate tho oa%ent involved. '
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The ganeral fleld of the use of varlons types of treating
agents 1in the mamufacture of plgrents ie¢ ons in which theve ere a
graat many patents but sudbstantially all of Shess matent are of
very limited scope. No exbended search has Dbeen made in this field
at the present time., However, ithe fisld hes been broasdly covered
in previous searches made al Rewark and we feesl confident. in the
opinlon that there are no insurmountable vatent bars. Some of the
mores important patents In this group wili bhe discusesed In connsction
with the detalled description of the sri,

i ISCUSS 10N OF THE ART:

In the following discussion of the patent art two malin
divisions will de recognizsd. The first will discuss in somsa detall
those patents believed to be dirsctly periiners to eperatlomscf the
DuPont Company in the manufecturs of phihalocyarire vigments, with
emphasis heing laid on those which are particularly concerned with
the operationz of the Plgments Dopertmens. This greup of natents
%ill be further gub=divided vndar the four topies used above in the-
summpary of the art. .

The second main division will Include in a much less detsiled
fashion substantially all of the remeining U.S%, patents in the phthalo-
cyanine field. It wlll also inclinde many of the Britlsh patenta and
gsome reference will b2 made Yo other foreign patents. In addition to
the four main sub-divisions referred to azbove, 1t will also include
references to other metsl phthaloceyanines, to some patents on uses of
phthalocyanines, and to a large group of patents concerned with pro- -
ducts in which %hsre are substituent groups on the benzens rings of
the phthelceyanine molecule. Thile lest group of patenis will be
listed by descriptive title only for the most part and ars being
included only for n ready reference in the future,
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A, PATENTS OF MAJOR IMPORTANCE

1. Copper Fhthsiocyanine
UeS. 2,000,061, issued 5-7~55 to Thorpe, Linstead & Thomas of 1.C.1I.

This is the first phthaiocyanine pabtent in the United States '

. and covers a process of reacting o-cyancbenzanide with a metal or s

motal compound under the influence of heat. A large number of metals
including magnesium, copper and tin are disclosoed as offective, Their
use a8 pigments 1s disclosed as well as the process of zacild pasting to
obtain them in a fine stabte of subdlivision. The possibility of re-
moving some metals such as magneslum through the use of concentrated
sulfuric acid to glve a metal-freec compound ia rscognized., There 1is

no clear recognition of the structure of phthalenyanines as nov accepted
in thias patent, but 1t is very elosely approximated. The disclosure of
this patent with respect to the compounds formed is basic to the whole
phthalocyanine industry in the United States. Howsver, the process 1s
not currently used and there are no product claims independent of the
process hHacause of a prior diselosure in the liberaturs,

U.8. 2,129,013, issusd 8«6-38 to Linstead & Dsnt of I.C.Z.

When phthalonltrile and cuprice ochlorids are heated togsther
sbove about 200°C, the resulting product is copper monochloro phthalo-
eyanine. When cuprous chloride 1s used in plece of cupric chloride,
the product still contalns chlorine but to a considerably lesser degree.
The use of inert solvent ls dilsclosed. Claim 3 covers copper monochlore
phthelocyanine 8s & new product.

U.8. 2,197,458, issued 4-16-40 to Wyler of I.C.I.

This patent covers broadly the phthalis anhydride/urse fusion
process, whorein phthalle anhydride, ures and e metel salt such as
cuprle chloride are heated to a temporaturs in the order of 20C%C.,
whoreby a solid pigmentary product is formed. The use of substituted
phthalic anhydride,as well as the use of fres acld, diammoniuvm salts
and certain other derivatives,ls diselosed, The use of boriec scid or
ammonium sulfamate 1ls recommsnded to improve yisld and to prevent
frothing. There 1s reasognition of improved ylelds resulting from add~-
ing~ the ured to a molten mixture of the phthalie anhydride and to the
metal salts. Thers 1s no disclosure of tho use of a liquid diluent or
solvegt. This patent ig basiec for the process proposed for use at
Newavk.

U.S. 2,197,459, issued 4-16-40 to Wyler of I.C.I.

A phthalocyanine containing tin is obtalned by the use of the
phithalie anhydride/ures fuslon process of U.8. 2,197,458 in the presence
of suitable tin sslts. The patent discloses,but does not claim,the
preparation of a metel-Irve compound by the demstallization of the tin
containing phthalocyanine through solution in concentreted sulfuric acid.
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It discloses, but does not claim, the use of kercsene or other high boil~
ing organic liquids as a diluent in the rsaction. The disclosure of

the use of kerossns ls ilwmportant Ho us bubt there ig no protection.
Otherwise, there 1is no direct inberest to Newsrk at the moment but 1%

is of direct intersest to Orchem in thelr memafacture of a co=-salt

millad copper and tin dichlorids phthalocyanins. It is of potential

intereat to both departments ss & possible routs for the manufacture
of metal free phthalocysnine. Such a process is now used by I.C.I.

U.S, 2,214,477, issued 9-10~40 to RHiley of I.C.I.

The efficlency of the phthelle anhydride/ureas fusion process
1is materially inoreesed through the uss of certaln salts of metals of
groups 5 and 6 of the perliodic tables as catalysts for the resctlion.
Amonium molybdate is the preferred salt and ls used In very small
amounts. We propose to use this proosss at Newsrk.

U.S.Application, Serial #629,921, Applicetion Date 11~20-45 by ‘
A. Slegel, assigned to DuPont y

A coalescad phthalocyanine pigment is made by reacting
phthalonitrile with a metal salt such as cuprie chloride in the
presence -of a substantial amount of a calelnsd Ti0, pigment as a
substratum. The resulting product is satisfactory for use without
any further conditioning steps. British patent 455,767 is very close
art against this application but has not yet been cited in the prosscu~
tion, and it appears probable that a patent will issue. However, any
patent which issues will probably have little valus beyond that of a
disclosure. The process 1s that formerly contemplated for use ab
Newark in the manufacture of FPlgment BX-CR.

2, - Phthalocyanine Greens

U.S. 2,105,984, issusd 4~2-40 to Dent and Sylvester of I.C.I,

Phthaloocyanine pigments may be chlorinated or brominoted in
hot molten phthallic anhydride using elementsry chlorine or bromine.
Although this 1s the first published patent or: the process of halogenat-
ing a phthalocyanine pigment, it does not bear the earliest application

date.
V.3, 2,214,469, issusd %~10«40 to Linstead and Dent of I.C.I.

This patent has & broad cleim to the process of halogenating

e phthélocyanine and discloses the use of a number of halogen carriers

including aluminum chlorlde and sulfur chlorids. - This pstent has the
earliest aspplication date of any patent on the direct halogenation of
phthalocyanine but lost out as to the presently preferred procduct in
an interference with U.S, 2,276,860 bscause it dld not contain adequate

e AL L L
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disclosure of the degres of halogenation nacessary for the preferred
phthalocyanine green.

U.8., 2,247,752, 1ssued 7-1-41 to Fox of DuPont

This patent covers the aluminum chloride/sodium chloride
eutectic melt process for the halogenation of phthalocyanine pigzments.
It is the process currently used by COrchem but is not contemplated at
present for use at Newark,

. Ue8. 2,253,560, issued 8-26~-41 to Detrick anc Johnson of DuPont.

This patent covers the successive steps of syntheszis from
phthalonitrile in the presence of sodilum chloride, mixing *he rsaction
product with anhydrous aluminum chloride and chlorinating directly with-
out any intermediate purification steps., The process 1s not contemplated
for use at Newark,

U.8. 2,276,860, isasuved 3-17~42 to Niemann, Schmidt, Hushlbauer &
Wiest, assigned to CGeusral Aniline

This patent has very broad coverage of halogenated phbthslo-
cyanine containing more than eilght halogen stoms per molecule obtalnad
by direct halogenation., It has both product and prosess elaims, This
patent 1ssued following an Interference with U.S. 2,214,469 mentioned
above and 1s unquestionably s dominating patent in the field., Howsver,
the interference was settled on the basis of royalty free cross llcenses
between Comnoral Aniline and DuPont end we arse free to manufacture the
product.

U.8., 2 377,685, 1lssued 6-5-45 to Fox & Jackson of DuPont

This patent covers the process ¢f chlorination of phthalo-
cyanine plgments by the use of sulfur dishloridse, followed by recovery
of the sulfur dichloride by sweeping with chlorine gas which reacts
with the sulfur monochloride formed during the chlorinstion with re-
generation of the sulfur dichloride. This is the process countemplated
for the meanufecture of phthalocyinine greens at Newark,

3. MNetal Free Phthalocyanine -

Attention is called to references to ths manufasiture of
metyl free phthelocyanine in scme of the basic patents mentioned above.
For instgnce, U.S. g, V00,051 discloses the demotsl 1izatlion of magnesium
phthalocyanine and U.S. 2,197,459 discloses the dsmeballization of tin.
phthalocyanine. Foth of these processes have been unsed in ths past end
the second is currently contemplated for use by I.Cel. The following
patents mors spscifically cover the manufactvre of metal free phthalocyanine

U.S. 2,116,802, issued 5-10-38 to Hellbion, Irving & Linstead of I.C.I.
This patent covers the process of forming a wmetal free phthalo-

cyanine by heating phthalonitrile with alkall metals or thelr compounds,
amonia or certain tertiary organie bases. It is understood that this
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process is highly inefficient.
U.8, 2,155,054, issued 4-18-39 te Lows of I.C.I,

In & modification of the previous paten’ phthalenitrile 1s
hoated with an ethanol amine to form s metael Lree phthalecyanine.

U.S. Application, Serial #579,332, filed 2-22-45 by Palirer &
Gross of DuPont

Vetal free phthalocyanine moy be nmeds by reacting phthalo-
nitri}.e, & s0lid inept * dlluent such ass soélum chloride or titanium
Gloxide end a solid: alkaline agent such 3s cszloium oxide in the presence
of small anounts of methik glucanine at a tempwatm’e of sbout 200°C, ’
then the reaction is carried out In the preserce of a water soluble
egent as NaCl and under conditions whereby some grinding sciion ccours
during ths reection, such 8s in a rotary baker, little 1 any cndition~
ing of the final product other than ez:tx-acﬂon of solubls impue-iles is
needed. It 1s belleved that this process 1s currently being pznwticed
by Orchem but 1s not contemplated at present for use at Newank,

4, Finishing Steps
U.8. 2,138,049, issuved 11-20-38 to Vesce of Hermon

A water lmmiscible organic liquid euch as toluene s added
to a pignent slurry which is then stirred to emulsify the liquir* and the
whole dried at a temperature below the Lolling point of water to give a
dried pipment of improved toxture., There is specific disclosure of the
application of this process to phthalocyenine pigmeuts and it has been
rather broadly lntasrpreted gs covering any proccss ia which & water
inmiscivle orgsnic liquid is intimately miz tod with a piguent slarry be-
fore drying. This patent is included :iu &« cross licensing agroement
wnder negotiation  between DuPont and Harmon end is ascordingly avall~
able for our use Wwhen negotlations are complsted.

U.S. 2,173,689, Lssue& 9-19-39 to A.Siegel of DiPonk

This is the patent covering our "Remapo" Blue pigment and
covers broadly a water insoluble phthaloeyanine pigment inbtinmately
agsoclated with an alkaline earth rosinate. Si1ico this patont was in-
cluded in the DuPont/General Aniline agreement on phthaloeyanino, 1t
has been considersd as avalleble to all purchasers of phthalocyanine
paste from General and no abttempts have been nmade t o enforcoe it by
DuPont, altho 1t 1s belleved thet all large scale manufacturers ol
phthalocyanine plgments have practiced the procsss.

T.8. 2,215,693, issued 9~3-40 to Davies, Hallwood and Todd of I.C.I.

This patent covers the use of the sodium sslt of the
formaldehyde condensation products of Nephthflene Sulfonic Acid {Compound
} in the ecid-pasting step of finishing phthalocyanine pigments. There
is a product claim to the combination of the pigment and ths condensation

product without 1limits to the method of manufacture and there are broad
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process claims to the precipitetion of an soid solution of phthalo~- .
cyenine In the presence of & waber solubls, non-hygroscopic disperd ng
agent, There is diselosure of ball milling ir water and in the presence
of the dispersing agent after acid pasiing %o get further perticle size
reduction. This patent meay be sufficlently broed Lo cover soms of our
products but 1t 1s probably relatlively wninportsnt to us.

U.S. 2,268,144, issued 12-30-44 to Vesce of Hewmon

: This patent 1s similar %o U.8. 2,138,049 Hut differs in
that a definite smulslon of the velatile oil 1ls separatsly prepared
and added to the pigment slurry,followed by stirring uniil the emul~-
sion breaks, after which ths slurry 1s flltered and then dried. The
‘process 1s disclcsed and specificaelly clained as appliesd to copper
phthalocyanine as well as being clalmed brcadly. This patent is also

included in the cross license sgresment with Fearmon and is svaillsble to
our usse.when negotliations sre completed.

U.S. 2,305,379, issued 12-15-42 to Detrick & Leng of DuPent

. Thig patent covers Orchem's use of the so=called ¥3ICyp
ester in the manufacture of & soft powder phthaiocysnine pigment,

The clafms cover pigment particles coated with the Insoiuble resction
produszt of a poly=-alkanol smine with a higher aliphetic acid, . The
process is specifically applied to phthalocyanine pigments by using
the agent to smulsify an organiec liquid such as toluene in & procass
essentiaslly similar to that of Harmon in the preceding patent., It 1s
en:irely possible that our products may come within the clalms of this
patent. .

U.S. 2,327,472, 1ssued 8-24-43 to Vesce .& Stalger of Hormon

A non~flocculating ccpper phtkalocyanine is made by in-
corporating therein in the wet state a major proportion of aluninum
benzonte as a substratum. The disclosure of this patent is guite
accurate and produects of this type have heen marketed by Harmon but
they are believed to be fundamenbally high in cost and not a serd ous
threat &to our business., However, the goal is highly desirsgble and,
at pragsent, no other good solution ias known.

U.8. 2,402,167, issued 6-18-46 to Lang & Detrisk of DuPont

This patent 1s an atieumpt to cover Orchem’s salt-willing
process for finishing phthalocysnine plgments. Becauss of very close
prior art the claims are limited to a process using more than fove
parts of a water soluble salt per part of pigwont end tc the use of an
apparabtus which grinds by atirition and shearing as distingulshed from
impact. It 1s doubtful 1f thispzisnthes more thaez & publication value,
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U.S5, Application, Seriel #664,434, filed 4-23-46 by Robbins of DuPdnt

l-naphtlelene’ sulfonic acid 1s added to {or formed in
aitu} the sulfuric scid sclution of a phthalooyenine pigment prior to
drowning tog;ive a soft*tegtured pigment,, The agent is uged In awounts
of from 1 ~ 2-1/2 timss thé weight of the pignant. The trus significance
of thls process is not clon at present but 1% is not now countesplated
for use at Newark. \

Brltish Patent 569,402, isnu‘tgd 5~22+«45 to Mollliett and Todd of I.C.I.

This 15 I.C.I.%s gal$ milling pabent snd includes a swmall
gquantity of a fatty acld or sster thereof wlth the salt. The preferred
procedure uses anhydrous sodium sulfate with a smell amocunt of oleie
or linoclele acid.

B. PATENTS OF LESSER IMPORTANCE

1. Syathesis of Copper FPhthaloovanine

V.8. 2,000,052 « I,C.1. « covars the reaction of phthilimide

' with a metal In the presence of emmonia,-

U.S. 2,075,043 ~ I.C.I. ~ CPC 1s formed by z*eacisiug a: ortho-
halogen banzamide w:tbh cuprous cyvenide.

V.S, 2 124,742 ~ I1.C.I. ~ Copper phthelocyanine may H¢ formed
by heating a metal-rree phthalocyanine with copper or coppsr saliss,

U.S. 2,138,413 ~ Interchemical -~ A pigment which does not
nead acld pasting is prepared by reacting rhthalonitrils and copper
salts in the presence of aliphatiec di- or trityvdirie alechels or algehol
poly ethers.

U.S. 2, 155 300 ~ DuPont - The vilolertly exothsrmic recstion
between phthalonitrile end the copper .3alts is conbrolled by ada‘mg the
roactaiit portion-wise to the rotary baker.

U.S. 2,154,912 ~ General Anlline - Pathalonitrile is ‘mai:ed

with a-metallic cyanamid to form a phthalocyanine pigument. “
" 9¥.s. 2,160,837 - DuPont ~ Phthalonitrile and metallic copper ™

may be caused to reaot at a temperature of 16C~170°C in the presence \

of amall amounts of chlorlde of smphoteric metals or emmonie.

U.8. 2,166,213 « I.C.I, ~ This is the beszle petent for the
reaetion of phchalonitrile with a copper procducing agent to forw copper
phthal ccysnive.

U.S. ,194,250 - Interchemical -~ This covers an apparzbus for
the mamfacture of phthalocyanine pigments by tho reactlon of pkithalo~
nitrile vapors with a polished metal surface. '




Fov.
\’*—s-“._.-.—-s

U8, 2,802,632 - I.C0.,I. = Ortho-arylens di-cyanides sps heated
with a compound of & mstal of the mocond group of the pericdic table.

U.8. 2,812, 924 ~ Genorsl Aniline -~ “htbalonitmlea is heated
with an amide & mete.l salte.

VU8, 2,216,761 ~ I.C.I., - Coveors the use of ammonium sulfamste
as a csbalyst /in the phthalic anhydride/ures vrocsss,.

-/'D'.S.,.? 216,867 ~ I.C.I, ~ Covers brocily the use of snino
sulfonie aei7~ m place of urea in the manufacturs of phthalccyanino.

7v.8, 2,216,868 - 1,0,I., - Covers the use of ammonium sulfamate

"in place of; fares in the phthal!.c anhydride process for cobals, niekel

or iron pht«halocyanine .

Ufs. 2,842, 501 ~ T.C.I, =~ I3 a belakbed lasuance of one cdivicion
of the basic patent for hesting vhthalonltrile with a copper salt and
involves fthe use of a neutral organic solvent.

U.5. 2,845,098 -~ Interchemlcal ~ Covers the reaction of phthalo-
nitrile i vapors wi‘ch a polished metal surfece followsd by soraping off the
pigmnf ‘bhus formed,

f ' U.8. 2,276,508 « S.C.I, ~ The preseuce of small smounbs of
WaOH, Ca0 or Na 003 improves thes officiency of ths rssction bebtwsaen
phthélonj.trlle énd metal compounds in the sresznca of liquld diluents.

' U.3. 2,502,612 -~ American Cyansnid « Chlopine~fres CPC is
prepared from phthalonitrile dnd cuprle shlox ice by reascting irn the
pressnce of anhydrous ammonifl,.

C.S8, 2,318,783 ~ American Gyansmid - Chlopine~free CPC 1is
preparad by reacting phthalonitrile with enhydrous copper suwifuse In
the presence of nitrobenzens and anhydrous anmcnis under pressurs.

T.3, 2,318,787 ~ Amwerican Cyasnamid « Also covers The zeaction
of pathalons trile with supric sulfats in i1he poesence of mmon’a.

Ues 2,375,780 = Interchemlcal ~ Phthalocyanines may b pre-
pared by hesating phthalic anhydride, ammonia and a mstal sslt of
cyanuric acid,

Te3. 2,382,441 -~ Interchsmical - Phthalenitrile axd metal

‘_ compounds are roeacted in the prsseonce of suck llmited quantitiss of

hydroxy aliphatie solvents that the mejor portion of the solvernt is
evaporated during the resction.
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U.8. Application, Serial #403,866 ~ APC ~ Benzols acid and
related compounds are effective in preventing the foaming of a phthalie
anbydride/urea fusion synthesis.

In listing the following British petonts, those patents whisch
bhave substartially equivalent U,.S, dlselosure have been, for the mosh
part, omitted, .

British 322,159 - Scottlsh Dyes {(L.C.I.) ~ This is the first
disclogure of phthaloeyaninee in English and 20vers & process in whieh
emnonia is passed into molten phthalic amhyiride in the presence of
& metal to give a blue solid . which mey be puelfied by precipitstion
from sulfuric acid,

British 453,767 - I.G, ~ Phthalonitrile is hested with metals
sy metal compounds talting part in the formabtlon of the dyestuf? in the
presencse of an oxide or salt of a metal of groups. .1 o & . of the
periodic system.. which salt 1s 30lld at the reaction temperaiure and
inert and is used 28 a diluent. This ia the Dheéat prior art apgeinst
our Pigment BX~CR process, but there is no U.3. csquivelent.

British 457,786 -~ I.C,I. - Amoniwe phthalate or itas Carl-
~vatives may be heated with g mebal salt ln ths oresence of sn smino
sulfonie acid teo give a phthalocyanine,

British 488,754 - I.G, ~ Phthalonitrile and copper salks are
heated in the presence of tertlary bases under spselal conditicns of
prossure end concentration, ‘

British 459,780 = I,G. « A high boiling dlluent other than a
tertiary bass 1s added to the precess of the praceding patent.

British 462,839 - I.G. - Phthalonitrile is heated with motal
anides op eyanamldes togather with high molecular Weight alcohols op
uwercaptans,

British 482,387 ~ I.G. ~ Fhthalonitrilas is hested with metal
compounds in the prssence of diluents free from nitrogen and hydroxyl
groups but under pressure. ’

British 503,020 ~ Montecatini - Fathalic anlydride and sopper
compounds are heasted in the pressncs of di-cyano-diamides,

British 552,124 ~ DuPoni - Covers ths use of infre-ved hsating
in the phthslonitrile process for phihalceyanine, The W.S5, application
has been finally rejected. -

26 Phthaloosyanine Greens

U.3, 2 227,628 = DuPont ~ Phthalocyanines may be flusrinated
by treatment with fluorlne in liquld hydrogen fiucride.

Britlish 470,079 « I.G, =~ Simvltansous hdogenatlon end formation

of the phthalocyanine by heating phthalonitrile with the halogemating
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agent 1n the presence of the metal halide.
British 499,415 ~ I.G. -~ Copper phthalocvaunine may be chlorinated

with chlorive gas S.n trichlorbenzone in the preserce of antimory tri-
sulfide under atmospherio pressure.

British 500,471 - I1.G. ~ Phthaloeysnines are halogenated in
the presence of organic acid halides and with halogen carriers,

Se Hetal Free Phthalocyanines

v.S. 2,153,620 ~ I,0.I. - Phthalonivrile 1s heated in an
atmosphere of ammonis..

U.5. 2,182,765 - General Aniline ~ Pabhalonltrile 1s heated
with sodamids and dimethyl anlline in the presence of aliphatic aleohol.

V.8, 2,814,454 ~ I.C, T, ~ An slkall phthslocysnine is ireated
with methyl alcoml and then dilubted with water ¢ give a n;e{;alvf'ree
phthalooyanine superior o that from acid pesting.

British 476,168 - I,G. - Phthalonitrile is heatéd with phsnols
oy naphthols, .

British 480,249 - I.G. ~ Phthalonitrile 1s heated with a

Crlignard reagent and hydrolyzed with sulfuric acid to glve a meial-free
phthaloeyanine,

4., Other Netal Phthalocysnines

Hany metal phthalocyanines other than copper ars disclosed in
a number of the pabtents llsted above but the following pabents are
limited to cartain other metal phthaloeyanines.

U.s. 2,056,944 - I.C.I. - Covers lead phthalocyanine.

U.8. 2,124,419 -~ I.0,I, - Covers iron, nickel or cobals
ththalocyanine prepared from phthalonltrile,

U,8, 2,155,038 ~ I.C.I. ~ Covers weundyl phthalocyanina,
5, IMisesllaneous Finishing Hethods

U.8. 2,182,704 - DuPont - Covers cc-golid pasting of two or
nore phithalozyanines.

U.3. 2 ,225,302'- Interchemical -« Covers tlie formation »f CPC
sulfate by careful dilution of the sulfuric zcid golution,

U.S5. 2,238,243 ~ DuPont ~ Covers z cen stable blue peint con-
taining elumine hydrabs and the bariuvm lszkse of sulfonated CPG
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UeBe 2, 238 275 - DuPont -~ CGovers the precipltation of eny
soluble diepex'sing a.gent prior to the additicn of the o0il in a
pilegment flushing operation.

UoSe 2,276,175 ~ Allled Cheulcal & Dyo - Covers the treatment
with & mild oxidizing agent as Ea0Cl after acld pasting.

U.5, 2,282,006 -~ DuPont - Covers the uisc of catlion astive
agents plus volatlle water immisclible organic liqulds in making soft,
dry »igments including phthalocyanine,

U.3., 2,282,303 ~ DuPont - Covers the use of nitrogen bases
to 1mprove taxture.

U, S. 2 284 685 - DuPont - Ia snother patent on the isclation
of CPC sulfste as a step in the aeid pasting procedure.

UeSe 2,891,452 ~ DuPont - Covers drowning CPC from soiutions
in acids in the presence of lauric acid and the like.

U.5. 2,354,812 - DuPont - Covers turbulent flow drownlng of
ann + -aeld pasted phthalocyanine,

U.8. 2,359,737 - Aueriean Cysnamid -~ Covers drowning sulfurie
acld solutiong in water in the prosence oi an inert waker immiscible
organic liquid not sulfonated.

U.8, 2,365,464 ~ DuPont - Another patent on the isolation of
the crystalline CPC sulfate.

UsBe 2,367,519 ~ Sherwin-Williams - Jovers boiling the plgment
suspension resulting from the drcwning of sn acid pasted phthalocyanine,

British 454,858 « T.G., ~ Covers drowning & sulfuric acid
solutior of a phthalocyanine in the presemce of a dispersing agent and
elther in the presence of a substratum or unds: conditions walteh will
simultaneously form ‘a substratum.

British 466,042 ~ I.G, - Covers brocadly the mixing or willing
of a phthelecyanine with dispersing agents in the presence of watsr.

Eritish 475,882 ~ I.G., - Is similar to the preceding patent
but applied to a motal-free phthalocyanine.

British 502,625 - llontecgtini ~ Phthalocyanine piguentz ars
converted Lo the aulrate vith sulfuric scid below 903 in strength and
ther hydrolyzsed with water.

British 503,666 ~ I.G, -~ CPC is treated with 787 sulfurie seid
at 45°C, and then with water to give soft powder,

British Application 5721 -~ 1944 - Amerlcan Cyanamid - Halogen
free phthalocyanine pigwents are acld pasted, exposed to & crystallizing
solvent, then salt-milled to the desired fineness and again exposed to
the solvent. The product has 700 the strength of the acid pasted
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material but no longer grows erystals in the solvent. Reference is -
made to two crystal forms of CPC. The orux of the invenblon seems to
be sn implication {without a dofinite statement} thabt, if ecrystals
which have been grown. In solvenl are mechanically reduced in size,
no further growth in eorystals will oceur, Ko U.S, equivalent of this
patent has sppeared although it was filed uuder convention in Englend.

6, Use Patents

¥.8, 2,167,514 -'X.GoIe = Phthalocyanings in a »ubbexr disperséd
master batch,

: U.8, 2,168,576 « General Aniline -~ Vulicanized rubber cciored
with phthalocyanina colors.

U.8. 2,198,706 ~ L.C.I. - Rubbsrized fabriec colered witk CPC,

U.8. 2,317,571 - Interchemical = Use of phthsloeyarines in
pigment printing using a liquld volatile pihe bterpene tc svoid crystal
growth, )

TS, 2,339,789 ~ 1.0,I.~ Impregnating & fiber with a diezo of
an amino phthaloeyanine sud developing with a coupling component.

L . .

U.S, 2,339,740 - 1.0, I, ~ Impregnatinzg a fiber with a d’azo of
a poly-amino phthaloeyanine m d decomposing t0 depogit insoluble phthalo-
syanine, i :

British 435,614 - I.C,I., -~ Use of phit2elccyanines in nitro-
cellulose coating compositions.

7. Substituted Phtheloeyanines

V.8 2,000,680 - General Anilire - Waler insoluvble metel salts
of phthalocyanine sulfonlec acid,

U.8. 2,080,600 - Geperal Anilins « Lakes of the waber insoluble
salts of phthaloeyanine sulfoniec ascid.

U.5, 2,116,196 = Genersl Aniline - "acylated phthaloecysuine,
7.8, 2,117,720 =~ General Aniline - Phibhalonitrile is reuscted

 with benzanthrone and alumirtae chloride to gilve a vivid green dyestuf?.

UsS. 2,122,157 - Gendral Aniline -~ Aluyloxy and aryloxy phthalo-
cyanine,

U.8, 2,124,209 ~ General Aniline - Ealogenated phthalcoysnines
react with organic hydroxy cokpounds to form an ether type derivative.

U.S, 2,133,340 = Genemnal Aniline - Acyl amino phibaloeranine.

U.5, 2,135,633 ~ Gener§l Aniline - Dyeing texbtiles with phthalo-
cyanine sulfonic aecid.

1

N
A
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U.S, 2,150,741 « I,C.I, - A guaternary amsoniumm salt of a
poly sul:fonated netal phthalocymmine.

U.8. 2,165,768 - DuPont ~ Fhbthalecysnines sre formed directly
on the surface or g metel body to cover ths same.

v.8. 2,166,240 ~ 1.C,I. ~ A compound gimiler to ph’chalocyanim
but with = CH group in place of o =N » 4in ¢the lerge ring.

U.S. 2,187,816 ~ General Aniline - Covers the reaction produat
of phthaloo*yanina gsulfonie acld with organic basic cumpounds.

v.8, 2,197,860 - Genersl Aniline - Fhthalocyanines containing
an oxazol, thiazol, or imidazol group on the benzene nuelel.

U,5. 2,813,517 - Genersal Aniline -« A CPC conbaining s phenyl
group as & subst;ituent on each of its four benzene nuclsi.

U.8, 2,213,726 =~ 1.C,I. ~ Ihthalccyenines conbaining three
eapboOXy groups.

U.8. 2,225,441 ~ General Aniline - Covers phthalocyanine con~
taining, trichlor-»methyl groups in the nuclei,

U.3. 2 242,469 =~ General Aniline ~ Covers a phthelceyanine con-
tsining both a phenyl group end & carboxy group in sach benzene nucleus,

U.S. 2,266,404 -~ CGensoral Aniline - Covers a metal pathalo.cymine
with both a sulfonic acld group snd a naphthylamino group in each benzene
nuecleus.

U.S. 2 276,918 ~ General Aniline -~ Covers a mstal phthaloecyanine
in vwhiceh each benzene nuclous contains both a sulfonie azeld grovp and .
an elkoxy or aryloxy group.

V.8, 2,277,588 - I.C.1. ~ Covers tetrawp;yridyl phthalocyanines.

U.S, 2,277, 628 =~ I1.0.I, - Covers. qmternary salts of totrae-
pyridyl phthalocyaninee.

U.S, 2,277,620 ~ Y.0.1.. - Covers pyridyl phthalocmines.

U.S. 2,280,072 ~ I.C.I. ~ Covers tetra-smino~phthalocyanines.

U.S8. 2,280,807 ~ General Aniline - Covsrs & sulfonated phthalo-
cyanine obteined by sulfonating a phthalocyanine contalning a phenyl
‘group on each benzene nucleus,

U.S., 2,285,359 ~ General Aniline - Covers sulfomated phthalo-
cyanines obtained by synthesis from sulfonated phthalic acid,
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v.S., 2,150,741 ~ I,0.,I, -~ A quaternary smuonium salt of a
poly sul.fonated nmetal phthalocymine.

Uouo 2,163,768 - DuPont ~ Phbthalecysnines are formed directly
on the surfsce of a metal body to cover ths same.

v.3. 2,166,240 ~ 1.C.I. ~ A compound similar o phtha}.ocyanine
but with = GH - group in place of a =X~ 4n¢ 1az'ge ring.

U.S. 2,187,816 ~ General Aniline - Covers the reaction pz'oduct
of phthalwyanme sulfonie acld with organic basic cumpounds.

v.8, 2,187,860 ~ Gsnersl Aniline ~ Fhthalocyanines containing
en oxazol, thiasol, or imidazol group on the benzens nuclei.

U.8. 2,813,517 -~ Genarsl Aniline - A CPC containing a phenyl
group as & subatituent on sach of 1ts four benzene nuolel.

U.8, 2,213,786 - 1,0,1I. - Ththalceyaninee containing three
earboXy groups.

U.3. 2,225,441 ~ Genoral Aniline - Covers phthalocyanine con-
tnining trichlor-methyl groups in the nuclei.

U.8. 2, 242,469 - General Aniline «~ Covers a phthaic syanine con-
talning both a phenyl group and & carboxy group in each benzene nucleus,

U.5. 2,866,404 -~ General Aniline - Covers a metal pnthalocyanine

with both a sulfonic acld group snd s naphthylanine group in each benzene
nuecleus,

U.,S. 2 276,918 = General Aniline ~ Covers-a metal phthslocyanine
in which ecach benzeno nucleus contains both a suifonic ecid grovp and -
an alkoxy or aryloxy group.

U.8, 2,277,588 - 1,0,I. ~ Covers tetra-p:yridyl phthalocyenines.

U.5. 2,277, 628 - 1,06.I, - Covers. quaterwy salts of tebtra~
pyridyl phthalocysnines.

U.S, 2,277,620 ~ 1.0,I, -~ Covers pyridyl phthalocyanines.

U.S. 2,260,072 - I.C.I. ~ Covers tetre-smino~phthalocyanines.

If 8. 2,280,807 ~ Geizeral Aniline - Covsrs & sulfonated phthalo~
cyanine obtalned by sulfonating s phthalocyanine contalning a phenyl
‘group on each benzene nucleus,

U.S. 2,285,359 - General Aniline ~ Covers sulfonated phthalo-
cysnines cbtained by synthesis from sulfonated phthalic acid,.
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U.S. 2,286,679 ~ I.C.I. = Tetras-nltro~copper phthalocyanine.

U.S.. 2,288,478 =~ General Anilins - Phthalocyanins sulfonic
acids are tresied with chlor-sulfonic scid.

U.S. 2,200,906 - Y. C.I. ~ Waber solublc sulfoniuvm derivatives
of phthalocyanines,

U.%. 2,500,572 ~ General Aniline ~ Phthalocyanines contain-
ing up to four sulfonamide  groups on the benzens nuclei.

U.8, 2,342,668 ~ L.C.I, - Poly~suifide dyss of the phthalo~
- eyanine saries.

U.8. 2,342,663 ~ I.C,I. - A method of preparing copper phthalo-
cyanine contalning disulfide groups.

U.5, 2,549,089 ~ 1,0, I, - Stabilized diazonium derivatives of
phthalocyanine sompounds,

U.S. 2,549,090 -~ I.C.I. ~ Stabilized poly-dlazo phthalocyanines.
U.8, g 349,081 -~ I,0.Y, - Stabilized poly-diazoc phthalocyanines.

U.8. 2,351,118 ~ I,C.I. - Water soluble dyes mre obtained by
coupling diazotized amino phthalocyanines wi“h coupling components eon~
taining solubilizing groups.

U.s, 2,851,119 - I,C.I, ~ Poly~dizzonium phthalocyanines are
coupled with pigment coupling components such as beta-napbthol or
aceto~acet-anilides to glve water insoluble dyes.

British 460,152 ~ I.,G. - Covers the preparation of pigments by
the pregipitation of water insoluble dyes on pithalocyanine plgments as
subetrate.

British 471,418 - I.G. - Heterocyclic dyestuffs of the phthalo~
eyanins series are made using &l ~amino malelc acid dinitrile as &
starting ingredient,

British 471,435 - 1.G, - Halogen containing ph,halocyanines nay
react with a prlmary or secondary smine to give products greener than
the original.

British 487,261 - I.G. -~ Phthalocyanines may be heated with
trichlor-acetloc acld and the like to glve a halogen containing alkell
soluble phthalocyanine.

British 490,744 ~ I G, ~ Cyclic~ortho~dichloro compounds are
heated with cuprous cyanide In the presence of an organie nitrogenous
base.,

British 492,177 - I.G. -~ A phthal ceyanine contalning halogen
is heated with a mercaptan.
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British 492,194 « I.G, ~ Phthalonitrile is heated with halides of
polyvalent metals in the prssencs of bases such as pyridine or quinoline.

British 496,663 ~ L.G, -~ Fhthallic acld-4-sulfonamlides aro re-.
actad with coppsr salts in the presence of urea and with the usual
catalysts.

British 406,683 - I.G, - Fhthalocysnines are heated with aromatic
gompounds containing hdlogsn in a side chain to give new compounds.

British 496,819 - I.¢, ~ Diphenyl-3~4-dicarboxylic acid con=~
taining a further carboxy group 1s hested with ures end a metal salt to
give a water soluble phthaleocyanina,

British 514,857 ~ Y.G. ~ FPhthalocyanine sulfonic ascids are
treated with halogenating agents.

The followlng two Cerman patentz are cited as interesting dis-
closures in the general fisld without comparabls discloasursee in English,

German 657,628 - I.G. ~ Diacloses combinations of phthaiocyanings
with other water insoluble solors obtained by precipitating the second

color on the phthalocyanine. The diselosures include Hensa Yellow bypes,
Red 2B, end Chrome Ysllow.

German 696,592 ~ 1,G., - Gopper phthelocyanine is heated with
anthraquinons acid chlorids to give wvatable dyes.
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