AL| PHATI C HYDROCARBON SCLUBLE RED DYES CROSS- REFERENCE

TO RELATED APPLI CATI ONS [0001] This application clains
wonro@riitsgson U. S. Provi sional Patent Applicati 8aTNS2005/019198

60/ 575,393, for "Aliphatic Hydrocarbon Sol ubl e Red

Dyes", filed on June 1, 2005, the entirety of which is

i ncorporated herein by reference. FIELD OF THE

I NVENTI ON [ 0002] The present invention relates to red

dyes. NALIPHATIC HYDROCARBON SOQLUBMEREBhDYES: es

to novel red dyes that are soluble in aliphatic or
al i cyclic hydrocarbons. BACKGROUND OF THE | NVENTI ON

[ 0003] Historicall hyd r u r s have
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coloration of petroleumfuels. For instance, follow ng
[00]1 9 Thisiappiisetior claims riardy en RP. Peyigiongl Batent Application No.
anti - knock agent for gasoline by Thonas M dgel ey of
60476383, kvt AliphatieHyslreaarieen Spmb{na%ed NUES! ﬁleg mﬁwecbaooﬁ
as an additive for gasoline fueled engines. One of the
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i ncidents, sone of themfatal. This provoked the US
Departnment of Public Health to mandate that all | eaded

gasol i nes nust be cHIELROFTEAE INVENd¥@Ner, to warn the
general public of the highly toxic nature of gasoline,
[06021h Mg preseritduanyioh edatesde ded dyesa Manei petrjcuddrly, the present
anci |l l ary purposes invol ving human exposure, |ike

iplepdon rgatee @ Bovel red dyes that are soluble in aliphatic or alicyclic

hydrocarbons.

BACKGROUND OF THE INVENTION
[0003] Historically, hydrocarbon soluble red dyes have been used for multiple
purposes, especially for the coloration of petroleum fuels. For instance, following
the 1921 discovery of tetra ethyl lead as an anti-knock agent for gasoline by Thomas
Midgeley of General Motors Corporation, it was rapidly introduced as an additive for
gasoline fueled engines. One of the consequences of this was a rash of lead
poisoning incidents, some of them fatal. This provoked the US Department of Public
Health to mandate that all leaded gasolines must be colored red, for danger, to warn
the general public of the highly toxic nature of gasoline, which had previously been
used for a variety of ancillary purposes involving human exposure, like cleaning tools
and paintwork, as a dry cleaning fluid and for household lighting or heating purposes
where it was burned in specially designed but often unvented lamps.

[0004] While the sales of leaded gasolines has declined, or even been eliminated
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USA, a nore recent demand for red dye for fuels has
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fueldoplaceot tavsst diegel fyd i/ therapentignerfdieir yehiees. rﬁespema"y in fleet
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Solvent Red 24. This is a dry powder dye, discovered
was déadadtocaterthe correspundinghisaxadwif-eanddueka distinct red color by
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[0085k! Por most of the years of leaded gasoline coloration the principal red dye

used was the compound now identified numerically by the Colour Index as C.I.
Solvent Red 24. This is a dry powder dye, discovered in the 19" century, which has
Iimited direct solubility in the aromatic hydrocarbon containing gasolines and virtually
no direct solubility in essentially aliphatic hydrocarbon based fuels like diesel or
home heating oil.

[0006] This solubility problem was tackled in two ways; firstly by making solutions
containing 10-15% of dyes like Solvent Red 24 in a mixture of alkyl phenols, which
substances considerably enhance the solubility of the dyes. These formulations
were usually also blended in an aromatic hydrocarbon to reduce their viscosity.
Examples of this technology may be found in USP 3,494,714 of Litke et al and

Elston’s Canadian patent 772,062, the disclosures of which are incorporated herein



home heating oil. [0006] This solubility problemwas
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The principal commercial outcome of Orelup's work is
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technol ogy of the dyes thensel ves has advanced, so has
té¥e technol ogy of the incorporation of the dye into
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[0008] As the technology of the dyes themselves has advanced, so has the
technology of the incorporation of the dye into the fuel. Once done on an essentially
manual basis of adding dye to the fuel until it “looks right”, dye addition these days is
done by expensive precision engineered fuel pumps which inject aliquots of dye into
a usually streaming flow of fuel. This precision is demanded by various government
specifications concerning the concentration of the dye to be incorporated into the
fuel and the tolerances thereof. These pumps are also used for the injection of
other additives to the fuel, such additives usually being supplied in some aliphatic or
alicyclic solvents, such as, but not limited to, kerosene.
[0009] A significant problem which has become apparent with the xylene, or other
known aromatic hydrocarbon solvent forms of C.1. Solvent Red 164, is that there is a
much faster rate of wear in the moving parts of the pump exposed to the dye

solution compared with the wear caused by kerosene based additives or some
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Red 164 conposition with an aliphatic hydrocarbon,
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this conbination is very unstable and will crystallize
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solution to this problemhas been to dilute the
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wear, its stability in the formof resistance to

Alprati@bhd afdychd hydrobarbehs.abbieexample, the compounds described in U.S.
Patent No. 5,676,708 are non-mutagenic dyes with similar structures to Solvent Red
164. These dyes are described in the patent application as capable of being
dissolved in a number of solvents including a number of specifically listed aromatic
hydrocarbons. A number of the dyes disclosed by this patent application, including
the x-tertiary butyl 2 naphthol derived dye described in example 5 of the 708 Patent,
are not soluble in aliphatic hydrocarbons and do not form stable liquid concentrates.
At the time, there was no suggestion or motivation to test the solubility of all of the
compounds claimed in the ‘708 Patent in aliphatic hydrocarbons because of the
solubility issues encountered with dyes similar to Solvent Red 164. Because a

number of the compounds disclosed were not soluble in aliphatic and alicyclic

hydrocarbons, it would require undue experimentation to determine which of the



outside the nore tenperate climatic regions. [0011]
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to provide a dye conposition that is soluble in

watephati ¢ and alicyclic hydrocarbons. [0012] Anot her
application for red dyes soluble in aliphatic
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sol vent - based industrial inkjet printing. As with the
hydrocarbons. In particular, a red dye soluble in aliphatic or alicyclic hydrocarbons is
needed to replace xylene-based or aromatic-based hydrocarbon solvent' red dyes.
[0014] It is therefore an advantage of some, but not necessarily all, embodiments
of the present invention to provide a novel red dye soluble in aliphatic hydrocarbons,
which is briefly outlined in the following Summary of the Invention, and more fully
described in the Detailed Description.

[0015] Additional advantages of various embodiments of the invention are set

forth, in part, in the description that follows and, in part, will be apparent to one of

ordinary skill in the art from the description and/or from the practice of the invention.

SUMMARY OF THE INVENTION
[0016] The present invention provides dye compositions comprising the following

formula that are soluble in aliphatic or alicyclic hydrocarbons:
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Description. [0015] Additi ong dvant ages of vari ous
CarRAHAtRESENd d?'s MbRFEFRT dn é’l’g set forth, in part
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description and/or fromthe practice of the invention.
irgUVRRY aliphatiGEnd REITie OrAPoarben sphibleedsds: I inve ReiupAerstood
provi des dye conpositions conprisi nc}; the followng |
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DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
[0018] Reference will now be made in detail to embodiments of the present
invention.
[0019] Some of the dyes disclosed by Smith in United States Patent No.
5,676,708, the disclosure of which is. incorporated herein by reference in its entirety
as non-mutagenic alternatives to C.l. Solvent Red 164 and which differ from Red
164 by the presence of 2-6 additional methylene groups have the unexpected and
unpredicted property that they form stable non-crystallizing solutions in aliphatic or
alicyclic hydrocarbons, such as, but not limited to, kerosene, diesel fuel, mineral
spirits, hexane etc. thereby able to fulfill the expressed desire of refiners and
managers of fuel terminal racks for a red dye concentrate completely free from
aromatic hydrocarbon solvents. An aliphatic or alicyclic hydrocarbon, such as, but

not limited to, kerosene, based dye concentrate also has further advantages
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carbon atons and n is a nunber from1, 2 or 3. [0017]

Responsive to the foregoi ng chall enges, Applicant has
wdevwsliepssd an i nnovati ve aliphatic and al i cycl PCT/US2005/019198

hydr ocar bon soluble red dye. It is to be understood

that both the foregoing general description and the

follow ng detail ed description are exenplary and
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wherein Ry is an ethyl or isopropyl group and R; is an alkyl group of from 6 to 12

carbon atoms and n is a number from 1, 2 or 3.

[0021] This dye component is soluble in both aliphatic and alicyclic hydrocarbons
such as, but not limited to, kerosene or paraffin, diesel fuel, mineral spirits, hexane,
pentane, and branched and unbranched carbon chain containing 25-40 carbon
atoms.

[0022] One embodiment of the present invention is to provide a stable liquid

concentrate containing colorant equivalent to at least a calculated 40% solution of
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based dye, will be that due to its | ower hazard
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invention is to provide a stable |iquid concentrate. .
0pens HP A UnidusoPRICERINItE fiithegeciestte batused 4 solyent-based industrial
cal cul ated 40% sol ution of . Solvent Reds 24, 25, or
et ikse  kdel printerguisad doameakh offise @ndd\onme efise applicatienyh
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which may be required to deliver thousands of print copies per minute, frequently
use fast drying and waterproof inks based on volatile organic solvents like methanol,
ethanol, acetone and butanone, all of which have toxicity issues. The low toxicity
aliphatic hydrocarbons are an attractive alternative, except that until now no dyes
have been available with adequate solubility in these solvents and subsequent
resistance to crystallization. If the latter does occur, the very fine jets through which
the ink is delivered to the substrate may become blocked, resulting in expensive
down time. A further advantage of these dyes in solvent based ink jet printing is that
they are completely impervious to removal by water. While if they were applied to
most thermoplastic surfaces they will diffuse slightly into them producing a
permanent and non-erasable mark.
[0024] A further application for the dyes dissolved in volatile aliphatic
hydrocarbons is in the field of permanent marker pens. Until about 20 years ago

most pens contained dyes dissolved in an aromatic hydrocarbon solvent, typically
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the fact that these dyes form stable concentrated
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n- hexane opens up a uni que opportunity for these dyes

to be used in solvent-based industrial inkjet inks.
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per manent mar ker pens. Until about 20 years ago
As with the ink jet circumstances described above, the fact that these current red
dyes will penetrate to some extent into non-porous substrates like polyethylene
bags, is an added advantage which does not happen with propanol based inks.
[0025] A further application for this dye system is in the dyeing or staining of
wood. The hydrocarbon-based solution of the dyes will quickly penetrate the wood
without raising its grain. The colored wood can then be finished with protective
coats of water-based acrylic or polyurethane coatings without the objectionable

bleeding of the dye into it, which can often happen with other dye systems.

[0026] The following examples serve to illustrate, but do not limit, the scope of
the invention:

[0027] Example 1

[0028] 500 grams of a composition comprising the dyestuff C.1. Solvent Red 164
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whi ch can often happen with other dye systens.

to any great extent after they had been warmed to room temperature, from which we

draw the conclusion that C.1. Solvent Red 164 is not stable as a solution

concentrate in kerosene. Similar, or even worse, results were obtained when the

experiment were repeated with competitive samples of C.I. Solvent Red 164.

[0029] Example 2

[0030] 22.5 grams of 2,2-dimethylamino-azobenzene is slurried with 200 mls of
water at 45 °C. 30 grams of hydrochloric acid 32% is then dripped into the well-
stirred slurry of the amine base which, after a short period of time, is converted to a
red dispersion of its hydrochloride. Ice is added to the system to cool itto 0°C. A
solution of 7.5 grams sodium nitrite dissolved in 15 mis of water is now added rapidly
and the temperature allowed to rise to 10°-15° C. After a short period of stirring a

deep brown solution of the corresponding diazonium chloride is obtained. Excess
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[0026] The foll ow ng exanples serve to illustrate, but

do not limt, the scope of the invention: [0027]
waxerspliessi [ 0028] 500 grans of a conposition ceaPrISsi08/g19198

the dyestuff C. 1. Solvent Red 164(such as, but not

limted to, Unisol(r) Liquid Red B) is weighed into a

stirred and heated in a 1 |liter glass flask adapted

f.or . u LSk AL LA ents of the flask are
r\gf'é?c'égqceu%n%:gfdvgh gb '&;@é \E?g@'ﬂﬁ'qr;pg% %g%ght ents heated to
til no fur t,eri | St -1 b :
rgﬁg’iﬂk, ol 03bs RISt Rl 2 BT 1< PRsptuedtin 100
: en vent stripping is,co . N
T e R o e e
fl ask brought back to 0 granms wth kerosene, ter ,
WRIT IR ARG SAOPA /B A SO PIPALR popPIegRus Wit
of dye are wei ghed into c|ear ass jars. .Two each.of
the Eagmatipr ok 8 §e8R red ¥ BRIWiAN & Mo 'é?n@éé\-gg’?d?éﬁ‘?x"g% gas.
- 100C, representi n% mld wnter conditions and at
Theamaplingisrtbere Aeatag 18 £0eeand ﬂ“%ﬂ’e%ioo?egé@t%oﬂ%ﬁ lowgh@queous
After 24 hours the dye sanples are collected together
rhagde iscdistarded. Thectaluene soluiipn & the dyed then beaied #g 140° C. under
tenperature were heavily crystallized, while those ,
fllh emouuneta neondve el eaterigle velatilegsuler Hisesoagions-dheoliquid dye is
i nprove to any great extent after they had been warned
dooleticto MOt degpes andif @) nfls ofmatiianh! aie caHBoushn dinggnighyre is
that C.1. Solvent Red 164 is not stable as a sol ution
brougre it reflus then aleoveesktoeooiant ltibe ppper reetbaneldayss, decanted and
results were obtained when the experinent were
the peatiagedvivith cleanpedthanoleTisianpiepsated t@ide, afBerl widini fifeldraces of
164.
methanol are removed by vacuum distillation. By means of these extractions any
unreacted intermediates and subsidiary organic compounds are removed from the
dye, which forms a brittle supercooled liquid at ambient temperatures. 500 grams of
the xylene based dye was stripped free from xylene according to the procedure of
Example 1 of the present application. After the dye had been re-standardized with
kerosene, it was packed out and subjected to the same storage conditions detailed
in Example 1 above. After 24 hours all samples were observed to be completely
free from crystalline dye, although the viscosity of the dye which had been stored at -
40°C was quite high, although it returned to its usual low viscosity on warming to
ambient temperature. This test procedure was continued for in excess of 6 months
with periodic observations and thawing of the dye, during which time no change in
the appearance of the dye concentrates was observed and in particular no formation

of solid crystalline material was found.

11



[0029] Exanple 2 [0030] 22.5 grans of

2, 2" -di met hyl am no- azobenzene is slurried with 200 ms
wohoosatigrssat 45 0C. 30 granms of hydrochl ori ¢ aeCo/US2M5/019198

is then dripped into the wellstirred slurry of the

am ne base which, after a short period of time, is

converted to a red dispersion of its hydrochl oride.

452 SREBBAE o Soi um i ri te di ssol ved In 15
e 2 Tams B T eBSae SRR Y kDB BTRE B e ©
sipeabiR SR Poied oo bBBRPf pRfE ek
R St Mk A e

di ssolved in 100 m s tol uene and 15 grans, of .sodi um
samedesdeaime aRlEaNPIeHeS MR th‘@éﬁlessaé,ffqﬁ'?? ‘éfa'%%dd%‘ﬁm sfored at -
t he aqueous di azonium solution is run in. Azo.co Phl n%
408C, evenavheareisesves difpctly Eorghadicess. bad 2 iRRaSTtY wile \rould be
solution and the evol ution of carbon dioxide gas. The
heodledieagily by afieal injeeieeUmB. 60 C. and all owed to

separate. The | ower aqueous phase is discarded. The
[oaB4)enExaoiple #on of the dye is then heated to 140 C.

under full vacuumto renove all materials volatile

[0035]r tTheswocehuies oDBEsamled dregepehtey exceapt trasithel 226 grams
70. degree and 100 m s of nethanol are added

XA ethglayninddzebenzeneneas eplaced diyt25 Horaeid of2,2hen

all owed to cool, and the upper nethanol |ayer decanted
AABylbhodirebériZened 500 draalsasfnherdydremsisubjéhies tb she same
repeated twi ce, after which final traces of nethanol

régifheneigvedybn ERsvp® Zbsthe dredant applRptior.aientitalresdts of
extracti ons any

ambient and freeze storage stability were observed, although due to its higher

molecular weight, the viscosity of the dye is thereby somewhat increased.

[0036] Example 5

[0037] 250 grams of the dye produced according to Example 4 were diluted to
500 grams with undyed commercial diesel fuel. After packaging, storage and
subjection to the same freeze/thaw routine, the solutions of dye were observed to be
completely free from crystalline material.

[0038] Example 6

[0039] A 25 mg/L solution of the dye prepared according to Example 2 was made
in undyed diesel fuel. -After being subjected to the same 6 months regimen of

freeze/thaw no loss in tinctorial strength of the dye was observed.

[0040] Example 7
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unreacted i ntermedi ates and subsidiary organic

conpounds are renoved fromthe dye, which forns a
wonrbdstiiegsssuper cool ed |iquid at anbi ent tenper aPATAS$2005/019198

500 grans of the xylene based dye was stripped free

from xyl ene according to the procedure of Exanple 1 of

the present application. After the dye had been

4t ang, rpﬁbé{tﬂjrg\"o* Exé(rﬁ RERSs rd g‘t’@fuﬁ RS fRdgyRrepadd

su1ecte samssoragec Itions detdiled in

R R
al ﬁﬁf]lou%h t he \E/iiS%COSi ty of the dye which had been
CEfSH &g ocC was quite high, although it returned

to its usual |ow viscosity on warm ng to anbi ent
'[9% a@@ﬂ@ﬁh. s test procedure was continued for in

excess of 6 nonths with odi c .Obse vatl on
[0043li npO8roreme an@ dseﬁﬁrlﬁ % dipg Fethepren fjﬁx?"HB'e 2
appearance of the dye concentrates was o ser ed and
vyssradolad and wwt%wﬁﬁ@nmualrwglem Qf nehgp@ngt P ‘%?d’i’%fﬁ%‘?red at -
was found.[0032] Exanple 3 [0033] 250 grans of the
08¢ deyearcexiardas priodnfdinnm SUrag Wi %Cwﬁaﬂ'ﬁ%t'%}‘ﬁ%%aeﬁ% ent.
of Exanple 2 was m xed with an equal weight of
[@@44]s ertexamdi@Peby reducing it to one half of its color
strength. It was then stored and subjected to the sane
[0845] r elyb¥esolatnofdngred dyeeprodpted aeording tasEx@Nple 8 was made
whi ch had been stored at - 400C, even when observed
i htrexbhy. When thheofutier eprinteddntd whitclarid gapeiitgiiodungisd bright
be handl ed easily by a fuel injector punp. [0034]
PR e ceinthge with a dominant wavelength of 523 nm. Immersion of part of the
printed image in potable water for a period of two weeks showed no bleed of dye
into the water or loss of color intensity on the paper. The ink produced according to
the above recipe was also subjected to extended periods of cold storage without any

adverse effects being noted.

[0046] Example 10

[0047] A sample of the inkjet ink prepared according to Example 9 was applied to
the surface of a polyethylene bag and allowed to dry. After about 10 minutes the
image was wiped with a pad soaked in toluene and again dried. Although most of
the ink was removed from the polymer surface by the toluene, it was observed that
the polymer was essentially permanently dyed by some of the colorant which had
diffused into it.

[0048] Example 11

[0049] 10 grams of the dye solution produced according to Example 4 is added to

13



[ 0035] The procedures of Exanple 1 are repeated except

that the 22.5 grans 2,2' dinethyl am noazobenzene was
woeplsaeedsby 25.3 grans of 2,2' diethyl am noazebemnsens/019198

500 grans of the dye was subjected to the sanme regi nen

as the dye in Exanple 2 of the present application.

I dentical results of anbient and freeze storage

@gHs cEszd’\@étgn? %ﬁqvaql%:adg‘lcgmm% ﬁn (gy drl & ghb%‘ﬁ&drocarbon

cular wei vi stosity of t hereby
‘zn?u'ﬁmgeash'ly' Réérg)@ﬁ%tg Oql.lgggtger%] dof'%ﬁ@@%@)e(%ll ﬁ)@%éﬂatlgé QrII38Ed into

tsﬁéqeste%vf@%s:qf%%g@ag@n%%ge o TSP g oo
Gt iAo iy N —
nmateria [,0O3 .

0. c¥he 6 r@fﬂ%%m aBebae ac%—%ﬁaﬁﬁ%%#%ﬁa%ﬁ%ﬁrﬁ shor
undyed di esel fuel. After be| n sub458§)ieed to t ?m%h

tgn HETACE gaFKH aER ramues sor AL PYa GHIG tVBP

strength of the dye was observed. EOO4O Exa

atjsoceent tissus snaked i talueie- BiansNdng theRrgingl & n@a%éf‘%ﬂ'" visible
t he dye prepared according to Exanple 3, again no |oss
bhasaget semetaf dhydye hamd*ﬁus&dwélrQﬂMﬁpélae plesti¢-al | i zati on
occurred. [0042] Exanple 8

[0050] Example 12

[0051] 40 grams of the x-tertiary butyl 2 naphthol derived dye was prepared by
the method outlined in example 5 of U.S. Patent No. 5,676,708 is mixed with 60
grams of Kerosene ( Aldrich Chemical Co. Catalogue # 329460 ) to form a thick
slurry. The mixfture was then heated to 100° C. and stirred for 15 minutes causing
almost all the dye to dissolve or melt. The mixture was then allowed to stand
overnight to cool to ambient temperature. Upon inspection, it was observed that
much of the previously dissolved mixture had crystallized from solution which when
stirred resumed its original physical form of crystalline slurry, even though the
kerosene phase was strongly colored. By contrast the preferred dyes derived from
heptylated or nonylated 2-naphthol formed mobile solutions from which no solid
material was recovered by filtration. These dye concentrates remained free from
deposited solids even after storage for 6 months at -25° C.

[0052] Numerous characteristics and advantages have been set forth in the
foregoing description, together with details of structure and function. The novel

features are pointed out in the appended claims. The disclosure, however, is
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[0043] 500 grans of the dye stripped according to the

procedure of Exanple 2 was cooled and diluted with an
weqgual11vss ght of n-hexane. Sanpl es were stor edPar/us2005/019198

1Q0C for an extended period of time, during which no

crystallization was apparent. [0044] Exanple 9 [0045]

A 5% sol ution of the red dye produced according to

TR BB PO h T 520 WUEL £ BBARL M el & tion,
bl ul fgqn:gﬁcgo&%gm fotnwglitﬁlpﬁtég Eﬁﬂ@g &f%’%bgﬂ%tnhtqo{hegfal?eﬁght

ter for, a perjod o o bl ee
'“ﬁ%teew RS SR e DS i

aper i nk produced according to the above recipe

§XBF§€e§ubjected to extended periods of cold storage
wi t hout any adverse effects being noted. [0046]
Exanpl e 10 [0047] A sanple of the inkjet ink prepared
according to Exanple 9 was applied to the surface of a
pol yet hyl ene bag and allowed to dry. After about 10
m nutes the image was wi ped with a pad soaked in
tol uene and again dried. Al though nost of the ink was
renmoved fromthe polynmer surface by the tol uene, it
was observed that the polyner was essentially
permanent|ly dyed by sone of the col orant which had
diffused into it. [0048] Exanmple 11
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[0049] 10 grams of the dye sol ution produced according

to Exanple 4 is added to090 grans of iso octane which
wabkowsadysssont ai ns 5 grans of an ali phatic hydr ecamsems/019198

soluble resin. Appropriate quantities of this sinple

ink fornulation are | oaded into the reservoirs of

per manent mar ker pens which are then allowed to stand

WA?FE@.AWI&IEDWQ to equilibrate. The pen is then used

e marks on a poI yet hyl ene sandwi ch bag. The ink

fi1 M SRR VRV fAR il A Ak ld ESmaHE RSB G
é@%@%‘ ?f%p[lﬁ{ of%sd ﬁé%rﬁ{u‘F .by a qui Ck wi pe Wi th

I'ssue ‘uene. After drying the
origi nak narklngs are still, visible begguse some of
the dye has diffused dire y into the phastic. [0050]

~Tasa a i 3 2

3 of the x-terti gy
derived dye ) epar ed by the et hyd—(Ra)a
) ahp ReEeRN 708 is
ith 60 grans O osene ( Aldrlc Chiepi cal Co.

Cat al ogue # 329460 ) to forma thick sl u Yhe
m xture was then heated to 100 C. and st or 15
m nutes causing alnost all the dye to di3 g or

melt. The m xture was then allowed to stahd o ernight

to cool to anbient tenperature. Upon inspection

wagredhBeSaHE A" '*FRRE?P%QVQLW@% %X/iscﬂﬁ’sqﬂw @F%%b‘l’ﬂf&i“ 61012
m xture had crystallized from sol uti on which when

earpep @@megmreas atnsimber §rial. 0R% whareip dhgye component is
crystall|ne slurry, even though the kerosene phase was
dissavred i aibeoae alipficdydiacagion oranalisyeicrhydrepasaon.
derived from heptyl ated or nonyl ated 2-naphthol forned
nobi | e sol utions fromwhich no solid

2. A composition of claim 1 wherein R4 is an ethyl group and Ry is selected from

the group consisting of heptyl and nonyl alkyl groups.

3. A composition of claim 1 wherein the aliphatic or alicyclic hydrocarbon is
selected from the group consisting of kerosene, diesel fuel, mineral spirits, hexane,

pentane, and branched and unbranched carbon chain containing 25-40 carbon

atoms.
4. A composition of claim 2 wherein nis 1.
5. A composition of claim 2 wherein the aliphatic or alicyclic hydrocarbon is

selected from the group consisting of kerosene, diesel fuel, mineral spirits, hexane,
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material was recovered by filtration. These dye
concentrates renmained free from deposited solids even
wahowr11ser age for 6 nonths at -25 C. [0052] Ne@QEUS2®S5/019198
characteristics and advant ages have been set forth in
the foregoing description, together with details of
structure and function. The novel features are pointed
p%%a}rier,‘ ahd By HYpE] %ﬁg uﬁb?‘dd&ﬁﬁd 8908 PelroSH Sining PEeMEEarbon
Isillustrative only, and changes nay be made in
;ﬁ&%§i|’ especially in matter of dilution, solvent, and
conposition, within the principle of the invention, to
the full extent indicated by the broad general meaning
of the ternms in which the appended clains are

expressed. WVHAT |.S CL DIS, 1. . i Qi .
Eonc e ol the sipfial & A Byale T fbaroon i
substanti al amount of a dye of the formula: wherein Rl
Kegosgheet hyl or i sopropyl group and R2 is an al kyl

group of from6 to 12 carbon atons and n is a nunber

froml1l, 2 or 3; wherein the dye conponent is dissolved

in either an'aluphatic hgd[ocarbon or aq alicyclic.

Thydr SeeRBRRBINION OlamN L HERTEIL R SRAMPIPTRPY! GRS Bhch Ress selected
an ethyl group and Ris selected fromthe group

feasn $hes@riony consiniig 9fl hephd aRa MPNYIAKY) I P§ups. 3. A
conmposition of claiml1l wherein the aliphatic or

alicyclic hydrocarbon is selected fromthe group

consi sting of kerosene, diesel fuel, mneral spirits,

thexardecorpeoritioneof claion hwhasinthealighatibenalichdis hydrasgrbon is
chai n containing 25-40 carbon atons. ) N

selected from the group consisting of kerosene, diesel fuel, mineral spirits, hexane,
pentane, and branched and unbranched carbon chain containing 25-40 carbon

atoms.

9. A composition of claim 8 wherein the aliphatic or alicyclic hydrocarbon is

kerosene.

10. A composition of claim 2 wherein nis 1.

11. A composition of claim 1 further comprising a petroleum product.

12. A composition of claim 11 wherein the petroleum product is selected from the

group consisting of diesel fuel, gasoline, and heavy petroleum napthalene

compounds.
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4. A conposition of claim2 wherein nis 1. 5. A
conposition of claim2 wherein the aliphatic or
wablpwsyiatiss hydrocarbon is sel ected fromthe greapus2005/019198

consi sting of kerosene, diesel fuel, mneral spirits,
hexane, pent ane, and branched and unbranched carbon
chai n containing 25-40 carbon atons. 6. A conposition

Cl ..
0% ﬁg@g IYE?L% E hibehitsteAddoitidFa BYe @bhg%ﬁé¢t%gp£rl%ng a

hydroc erosene. /. A conpositi

%ﬁ& 0 up and R2 is selected
rom%tﬁle%%ﬁtp&c%o% @{tﬁ%é&gﬁf%eptyl and nonyl al kyl
groups.g8. A conposition ok claim?7 wheggin the

allpha RE or allcycllc hydrbcarbon is sehected from
erosene, diesel m ner al

hexane, pen

c tlon of clalm hérein the allphaJ_
al i cycl i ¢ hydrocarbon is ker osene. 10. A rrpsi tion
of claim2 wherein nis 1. 11. A conposi{i Y claim

1 further conprising a petrol eum product.
conmposi tion of claim 11 vvherei n the petrol=er

is selecte from t rou nsi stl of di fuel
gasol H IR AR S R SELSPBBUhIRAP A TS BT TR oL From 6 to
A stable liquid concentrate co r| Si ng a dye conponent

&%ﬁﬁr,bpg,qt@ngand n'is a number from 1,

wherein the stable liquid concentrate would contain enough dye component to

product

provide a colorant equivalent to at least a calculated 40% solution of C.I. Solvent
Reds 24, 25, or 26; and
wherein the dye component is dissolved in either an aliphatic hydrocarbon or

an alicyclic hydrocarbon.

14. A composition of claim 13 wherein R4 is an ethyl group and R; is selected

from the group consisting of heptyl and nonyl alkyl groups.

15. A composition of claim 14 wherein the aliphatic or alicyclic hydrocarbon is
selected from the group consisting of kerosene, diesel fuel, mineral spirits, hexane,
pentane, and branched and unbranched carbon chain containing 25-40 carbon

atoms.
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substanti al amount of a dye of the formula: wherein R

is an ethyl or isopropyl group and R2 is an al kyl
waroesp1tfssfrom 6 to 12 carbon atonms and n i s aPQUMS205/019198

from1l, 2 or 3; wherein the stable |iquid concentrate

woul d contai n enough dye conponent to provide a

colorant equivalent to at |east a cal culated 40%

| ut 4 . . - .
? e:JeA ggrtnﬁgs@ﬁ of églh'}éﬁghlthgﬁéi’ﬁ d?eseélgﬁugté% Bf %I?cglcltuﬂg?ir%%arbon is
%[rogé‘@etl c hydr ocar bon or an alicyclic hydrocarbon. 14.

conposition of claim13 wherein R1L is an ethyl group

d ' f he . i sti f h I
B raryodfigt oG alh e W Rh B Rosi i on of cl aim 14

wherein the aliphatic or alicyclic hydrocarbon is
sel ected fromthe group consisting of kerosene, diese

fuel, mneral rits xane ent ane, and bra ed
18 (hGPRRETLRD BLIBEh 12 HEFTPIC B AT SAG opgl oL 3P Gy s selected
atons. 16. A conposition of claim 15 wherein the
GPmna BrapGionaRT g of hePIARRRAT LRV O osene. 17. A
conposition of claim15 wherein nis 1. 18. A
conposi tion of claim 13 wherein R is an isopropyl
%%oup and R2 is selected fromthe %rou consi sting of

pt yA cemgositiery pf elairy 17 gfhémthel@p Atie ohplieyrliq kyglregarbon is
claim 17 wherein the aliphatic or alicyclic
$sjleleted frobotheigsoup consisting of kerosene, diesel fuel, mineral spirits, hexane,
pentane, and branched and unbranched carbon chain containing 25-40 carbon

atoms.

20 A composition of claim 19 wherein the aliphatic or alicyclic hydrocarbon is

kerosene.
21. A composition of claim 3 wherein the aliphatic or alicyclic hydrocarbon is wax.

22. A composition of claim 21 wherein the wax is a significant part of an aliphatic

solvent system.
23. A composition of claim 22 wherein the aliphatic solvent system is Beeswax.

24. A composition of claim 23 wherein the composition is used as a colorant for

phase change ink jet inks.
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selected fromthe group consisting of kerosene, diese

fuel, mneral spirits, hexane, pentane, and branched
wandsantssanched car bon chai n contai ni ng 25-40 earsmos/019198

atons. 20 A conposition of claim 19 wherein the

al i phatic or alicyclic hydrocarbon is kerosene. 2 1. A

conposition of claim3 wherein the aliphatic or

I CYC 0 : 0 : ;

Zrar 1 S riogE o Bt e iph Bl HyoRicarcon i

ali&gatic sol vent system 23. A conposition of claim

tf% erein the aliphatic solvent systemis Beeswax.

24. A conposition of claim23 wherein the conposition

is used as a colorant for phase change ink jet

i nks. 25. A conposition of claim19 wherein th

A RS TRPOOR I 45 WAL SAmPS T B st zg a golorant for

conposition of claim25 wherein said conposition is

RESBANERt raaksT BEMRKSt or per manent marker pen i nks.
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