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INTRODUCTION ¢ ,

This report is g ccnbinugtion of KN-U8-4% and KN-49.16 and
covers additional woilk dons on plgaents from anthranilic ascid
derivatives. Becausc« of the desirables tinctorial properties and
the sezcellent outdoor exposurs reslstance in mwetallized enamsl and
lacquer films, sxhibited by the menganese toner of Y-chloranthranilic
acid and beta-oxy-naphthois acid (coded RT-608-D), further investiga-
tion of substituted amlno-benzolc aclds as diazo components was carried
out, This work had the objectives of obtaining data to support a
patent application and to discover nsw products of rolated composition.

RARY. AND _CORCLUSIONS:
The work covered by this report imeluded the following topies -

1. Evaluation of other Y-substituted anthraniliec scids as
diazo componsents.

2. Study of effects of position of chlorine and other

substituents in anthranilic acid, .
3. Investigation of sone polye-substituted snthranilic acids.

L, Bvaiuation of other metellic selis of Y-chior-anthranilie
acid and of Y-nitro-anthranilic acid coupled to beta-oxy-naphthoic acid,

5. Combinmation of anthranilic scid derivatives with other
coupling coumponents.

6. Esters of substituted anthranilic scids as diazo components.
7. Isomers of anthranilic acld as diazo components.

8. Evaluatinn of quality of W-chloranthranilic apd Ye-nitro
anthranilic acid sawmples. .

9. Study of dlaezotization technique.
10, Improvement in baking properties of RT-608-D.

Several 4-substituted anthrenilic scids (Y-bromo-, We-methyl=~,
Lonitroe, and Yetrifivoro methyl-anthraniiic acid) were evaluated as
digzo components in the beta-oxy-naphthoic type of pigment. Of these,
the 4-nitro derivative appears to be of greatest value, The maroon
produced by conversion {0 the mengsnese salt, (XS-275) was much
vellower in shade than RT-608-D but exhibiteé excellent two-tone and
wag equal to or slightly better than the letter in outdoor duradllity.
Thigraming is also estlmated to be somewhat cheaper than Y-chlor-
anthranilic.
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Bvidence was obtained that substitutlon of chlorine in the
heposition, as in W-chlor-anthranilic acid, resulted in tinctorial
properties and cutdoor durability superior to the 5- and 6-lsomers.
In the case of the nitro group the adventage of the L-position over
the 5- was apparent in respect to tinctorial properties but was not
evident in exposure tests. Thesge findings were used es the basis
for a patent application.

Presence of other substibueats in additlen té those in the
Lheposition resulted in products which were duller in shads.

 Several other metsllic derivatives of the k~chloranthranilie
acid 3y BON dyesiuff merit comment.

The strontiwm salt (KS-L00) was a» dark messtone, yellow
undertone red with good lightfastness and bleed resistance, Altho
suitable for use inm vimyl plestic 1ts cost was too high for this
PUrpose. .
Chromium derivatives were generally poor in color retention
on outdoor sxposure., However, a sample prepared in glcoholic medium
({KS-4%09) was only siightly inferior %o the manganese toner. Eqgual
or slightly superior to the latber were mixed chromlum/anganese
derivatives made in ethi%@n@ glveol (ES-408) and in eYechol (KS-41l),
respectively. Only KS-k08 was close o RT-608-D tinctorially. :

~ The copper salt (KS-MIL) was equal and the nlckel salt (KS~-260)
slightly inferior in color retention compared to the mangenese derivative
prepered &s conbtrol. Hovever, the laetter was somewhebt less lightfast
on outdoor egosurs than the $%anﬁ&§d sample of RT-608«D, WNelther the
copper or nickel derivative was as intense as RT-608-D,

A pusbepy of componsnts, other than bete-oxy-naphthoic¢ aseld,
were coupled to Yechlor- and Y-nitro-anthranilic acids end converted
to representative metallic derdvatives., OF thess the coOpper complex
salt of the dyestuff - Y-nitro snthraniliec acid coupled to Naphthenil
Bl (the p-aunisidide of beta~oxy-nephiholc acld) =~ was of interest

ecause of 1ts tinctorial and working proporiles in enamel systems,
This maroon, KS-389, {coded ART-647-D) is characterized by dark massg.
tone and blue tint and in o metalilzed f£ild exhibits szcellent intenzily
and lighftfasiness,.

Light reds of excellent lightfastness Wy PFade-O-Meter test
were obtained by coupling the methyl esters of 4~chior- and Y-nitro-
spthranilic scids to Haphthanil ASE. Exposure of printing ink films
is being made to determine their value as doster reds.
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Hone of the isomers of anthranilic acld or of seversl
substituted derivatives wvhieh wers tried gave products of notee
worthy merit., The manganese salt of meamino-benzolc acid and BOH,
and the strontium salt of p-amino~bengoic acld and BON, wers yellow
undertone reds which were evaluated in enamel and vinyl plastic
filgs iespectively but were found to be inferior to existing
PYrOGUCTS o

Quality of hechlor-enthrenilic scld was found to vary
according to the method of prepsrstion. Intermediate obtained
in the laboratory by permanganate oxidation of para-chlop-ortho-
toluidine was of wmuch higher purity than materlal made st Orchem
by anidation of 2,% dichlorbemzoic acid. However, it appears that
the amidation process can be conltrollied to give amine of satis-
factory quality.

, Similarly, Y-nitro-snthrenilic acid was obtainable in pure
forn by permenganste oxidation of pars~nitro-ortho-toluidine.
However, & more ecohomical wmethod consisting of amidation of
awegiozmhwﬁitrobenzoic acid is being studled by Jacksonm Laboratory
chemists.

4 procadure for diszotizing hechlor-anthranilic acid was
worked out, 4&n inverse method in which the solution of the sodlum
salt with the sodium nitrite ls run indo hydrochloric acid at 0-3°C .
has given the best results. U-nitro-snthranilic acld is also
readily dismotized by this method.

DISCUSSION:
1o Qther YeSubsiituted Anthranilic Acids

Use of #-nitro-anthranilic acid as a component of a BON,
menganese maroon necessltated varlations in the process employed in
the case of Lechlor-snthranilic acid., These included development
of the coupled soda salt at & bolli in the presence of »osim and use
of & greater amount of csustic sods during the development of the
manganese toner. The properities of the produet sre described above.

Similerly, in the case of Y-methyl anthranilic scid, use
of excess alkali was required to stabilize the tomer (K8-273) during
development. The product was only slightly bluer than RT-608-D but
was notlceeably inferior on ouldocr eXposurs. -

| Y-brom~anthranilic acid slso produced a marcon (KS=h27)
slightly bluer in tint end metallier than RT-608-D which was inferior
in light retention. '
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u Trifluor methyl anthrenilic acld gave as s BONW, Mn pigment,
a light red (X5-399) which exhibited execellent lightfastness in the
Fade~O-Meter., Howsver, this did not show any adventage over RT-428-D.
(when tested in vinyl plesiic) aund because of the prospective high
cost of the intermediate, 1s not of practical interest. '

2+ Bifect of Position of Substltuents

BON-¥n piguments made from gnthranilic aclds containing
shlorine as & substituent in the %=, 5=, and bwpositions differ
markedly lan tinctorliel properiles and in ocutdcoor dursbllity. The
product from Sechlor anthranilic acld (ES-306} is a yellowlsh maroon,
mach duller ithan RT-608-D - the hechloro counterpart. On exposure
it was inferior in color rotentlion. From 6-chlor anthranilic acid
a light binish maroon (XS-1kh) wag obtained, which also sxhibited
greater color change on oxberior SXPOSWra.

S L comparison of the products from 4 and S-nitro anthranilie
acid confirm the indlcatiocn of superlor color walus obtainable from the
Yogubstitubted amine. However, light resistance, in contrast to the
relationship of the chlor-anthradilic acld pigments, was found to be
equally good, Hotwithstandling its merit in thils respect, the dull-
ness of ithe Senlivo-muthranlliic acld maroon would prevent its appli-
cation 8s gn subtomotive pigment. The detrimentsal effect of the 5-
nitro derivative was also evident in a product prepsred from mixed

b and S5-nitreo anthrenilic acids

J-pitro-anthranilic acld gave a BOH, ¥Mn pigment of desp
maroon shade whlceh was hard snd wesk as & dry color. VWhen flushed.
inte wvearnish; an intense bHlue undericne snd tint were obiained which,
however, exhibited poor lighifasiness. :

2egning~tenethyleS=chloro~penzole acid and 2-amino=i-
chloro-S-mothyl-benzsclc acld, the carbozy analogs of Lake Red C Base
and Hed 2B acid,respectively, gave as BON=Ma pigments, dull reds of
relatively light shade much Iinferior to the corresponding sulphonic
aclid derivatives. A4 deeper bub £lso dull-product was obtained from
2-auino-ti-cilor=J-nitro anthranilic acid. From these vesults end
those discussed ebove, 1t may be concluded that to obtain the desired
type of BON=Mn pigment, only the h-position in 2-amino-benzolc acid
should be oceupied by & substitusnt,

The caleiunm tomsr obtained with the carboxy anmalog of
Lake Red C Base was & derk bluish red havipg very poor llghifastness.
The amount of Red 2B acid counterpart was insufficient for prepara-
tion of caleium or other metallic derlvatives.
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2-amino-3=-naphthoic acid, which may be regarded ss a
substituted snthranilic acld (in U and 5 positions) produced a
BON, Mn maroon, which was darker in maesstone than RT-608-D but
not sufficiently bilue or intense o serye as a shading maroon,
Blends with RT-608-D were dull and in addition exhibited poor
iightfastness on outdoor exposure.

$ e A9T) .
A S Oy

A number of other metallic salts of heoblor anthranilic
acid -~ BOH were prepared and evaluated in addition to the manganese’
toner., On the baslis of rubout and Fade-C-Neter itests none of thsese
possessed lightfastness exhlbited by RP-608-=D. The calcium toner,
ES8-307, was a dull maroon which was poor in lightfasiness, both in
the Pade«~O-Moter and on exterior exposurs. The barium sait9 K8-308,
was a dull red of poor lightfastness, particularly when exposed to
the weather. %he strontium salt, ES-U00, is described in the summary.

© The chwomlum salt, K-299, was considerably duller in full
shade enamel than RT~608-D and much inferior in the exposed metallized
finish. Efforts were made to prepare the chromivm complex in which
the metal is coordinated with the azo nltrogen. Because of the low
solubllity of the dyestuff in water, other solvents - ethylene glycol
and ethyl alcohol - wore alsc employed. The strueture of ths result-
ing products was noi established and ii is pogsible that only normal
metalllc salts wers obialned. Ihe product made in alccohol siuwrry,
KS-%09, was rated only slightly inferior in ocutdoor durablility to
tﬁ@dmanganese toner but was considerably lighter amd yellower in
shade,

The combinsd chromlum-manganese derivatlve was also made,
using both ethylens glycol pnd alcohel as the medium. These were
egual. and slightly superior, reapectively, in exterior color retention
compared to the manganese toner conbrol.

Iron, cobalt, nickel and copper all produced marcons of
dark masstone and dwll wndertone whlch, with the exception of the
nickel derlvative, were poor in lightfestness in the Fade~O-Meter.
However, on exterior exposure tests the copper and nickel toners
wers equal to or only slightly inferior in colop fastness to the
- manganese control for the series. Unfortunstely, the slightly
inferior performancs of the latier compared to the standard sampls
of RT=-608-D leaves this property in some doubt. Excessive vesctivity
© in enamel was observed in the case of the nickel derivstive,

Zinc and lead salts of b-chlor anthranilic acid ~—> BON
possessed some merit in respect to tinetorial characteristies
(intense full shade enamels) but were noticeably defioient in light-
‘fastness when exposed outdoors.
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A number of metallic derivatives of the Y-nitro anthranilie
=% BON were also made snd evaluated by rubout test. The chromiwm,
nickel and coppsr salts woere bluer end duller in varying degrees .
- compared to the Ma toner KS-279 and wore by Fade-O-Meter test poorer
in lightfestness. The lead salt was bluer but not duller. However,
lightfastness was inferior. As in the case of Y-chlor enthranilic
acid, the Ba and Ca derivatives wore not of interest (dull and poor
in lightfastness). The sirontimms toner resembled the 4-chloro
couunterpars, '

5. Qther Coupline

Ybwchlorw, 4-methyle, ond W-nitro anthranilic acids were
coupled to the following components and the dyestulf converted to
the metallic derivatives indicated.

KR, BR and EL. Copper and/or ckel complexes.

Beta=-Haphthol, Bs and Ca salis.
» R-8alt = Ba, Sr salis.

8

Acetoncetanilide, Mn, Ca, Ba, S» salt (kechlor anthranilic
acld only).

« Phenyl-tethyl-Pyrazolone, ¥n, Ca, Ba, Sr salt. { L

2,4=-Dihydroxyquineline, ¥i derivative.

0f greatest Interest are the mwaroon pigments obiained from
Nophthanild coufliags by conversion Yo thie copper complex as diseclosed
in U8P=2 416,248 (DuPont). The anthranilic acld-Naphthanll AS coppew
combination has found spplication in paper dyeing because of its
excellent lightlastness buy it proved to be Loo dull and reactive in
an eutomotive type enamel to he sullable for such use. The produet
obtained from W-chlor spthranilic acid and Naphthanll ASD was somevhat
more intense but also exhibited pronounced reactivity in 8lkyd enamel
systems. Some improvement in both properiles resulted from use of -
Haphthanil RL (p-anisidide of RO¥). However, the wost satisfactory.
gombinstion was found to be L-nitro entbraniiic acid and Naphthanil RL.
The copper complex of this dyestuf?, XS-389 (4RT-647-D) ground %o an
enamel of good consistency. It is chavacterized by its deep mssstone
snd strong blue tint snd its exoellent gloss both in full shade and
metallized filuws. On extericr exposure it sxhibited lighitfasiness
sgual to Nephthanil Haproon, RP-566<D, end ite superiority in gloss
retention, and in resistance to bronzing make 1t of interest as a
blue type shading maroon.
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0f the other Haphthanils tried, MX wmerits further study in
view of its lower price. Although the maroon obtsined with Y%-nitro
anthranille scild aud this Haphthanil was yellower andé somewhat
weskor than the HRL product, it wes similar in other respecis.

Lemethyl snthrenilic scid inm combinavion with NASD gave results
by zubout tesis which wers comparable o the hechloro derivative.

Nickel and cobalt selts geave loss deslrable complexes than did
copper, usually much duller. However, mors light resistant Znd tints
gould be obtained with nickel. Fo profucis of interest resulted from
use of other metals ~ Mn, Cr, Ca, 8r, Ba.

Couplings of bwchlome, de-mothyle-, and h-nitro-snthranilic scid
1o beta-nephthol gave no bariun or calcium toners which would reprew
sent eny improvewent over Leke Red D (aathraniliec acid -3 beta
naphthol, barium salt), Many of the combinations were inferior in
tinctorial propertiss or dn Lightfastness.

~ Couplings of the saus axmines o R-Balt resulted in two products
which possessed some merit. The strontium toners of all exhibited
guperior lightfastness cowparsd to Plgment Scarlet Leke RL-211-D but
nons pessessed equal strepgih if compared on the basls of equal dye
content. The Y=chlor anthranilic acld derivative, KS-367, which was
the stronger of the ssriss, exhlibited very good lightfastness snd
migration characberistics in vinyl dut was not of interest becanse
of 1ts ivherent weakness.

Lhemothyleanthranilic seid when converted to a lake of RL-211-D.
type, produced a much blusr shade product than obtained from anthraw
nilic scid. Other propertles such sg ink texturs, baking and bleed
resistance, and lightfastness of primts on outdoor exposure wers
fully equal (o RL-211-D, Although the blusr shade of this product,
%§£§g§° was desirable, the higher materisls cost limit its possi-

o § @5#

beghlor anthrenilic acld coupled to acetoacetanilide and to
1~-phenyl-3J-methyl-S=pyrazolonse gave no products of interest when
converted to Ba, Sry Ca and Ma salts, Those derlved from acetoacet-
anilide were very wesk, greenish shade yellowsy those from phenyle
methylepyrazolone were of medium shade,:

FHickel derivatives of anthranilic acld and Yechlore and h-nitre
anthranilic acids coupled to 2,k-d8ihydroxy gquinoline were browns of
excellent llght resistance. The Y-~chloro combination was fully equal
to Green Gold, ¥T-562«D, in this respect as well as in representative
bleed properties. On the baslis of amounts of nickel chloride and
NaOH used, these products appsar to be complex salts in which the
metal 18 at least pertlally coordinafed.
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6o Esters of Substituted Anthranilic fcid

The methyl esters of Y- and S-chlor anthranilic acids snd
of 4= snd S-nitro anthranilic acids were coupled to repressntative
Nephtbanils. Only the combinations of Y%-chlor- and Y-nitro
anthranilic acids with Saphthanil 4SE and of Yepitro anthranilic
acld with Nephthanll 8W were of particular interest, These were
medium shede reds of excellent lightfastness (im full strength)
vory similar to the Poster Red, K-1339 (2:5 dichloraniline ~% NOL),
The WASE products, KS-456 and 458 ave being exposed inm printing lnk
filmg., Whiting lakes wers also mafie using these toners but when
Yosted in composiiion iincleum falled to show any adveniage over
existing standards,

The h4-substituted anthranilic acid esters with WASD and NOL
gave orange pigments similer in shade to Permatone Orange, YT-H19«D.
Hone possegssed a digtinot advantage in tinciorial properties or in
lightfagtness i the 4-nitro antbranilic ester -~ HOL product msy
?ﬁritlconsideration if henitro anthranilic acld becomes available -
in volume.

7. Igsomery of fnthrenilic feid

H-aminobhenzolc acld couplaed to BOX gave only ome metallie
salt of interest - the wangensse toner (KS-449}., This product was
& red considerably darker then BT~525<D (and slightly lighter and
duller then RT«533-D) with equel lightlasiness by Fade-O-Meter test,
In enamel, however, it was inferior in exterior exposure characteristies,
Other metallic salts (Ca, Ba, Sry, Wi, Cu, Zn, Pb) gave producis of
ivfericr lighifastnegs although %he nickel derivative which was duller
and bluer thsn RT-608-D, exhidited only & slight disadvantage in this
respect. All were poor in dry texture and were flushed into the
varnish o obtaln satisfactory dispersion. :

P-gminobenzolc gcid formed a very dull manganese sgli although
brighter products of uwnstable form could apparently be obtained at low
development temperaturss. Of other metallic salts, the nickel and
strontivm toners (in pulp form) were of some interest. The former
was somewhat lighter and bluer then RT-608-D with comparable light-
fastness. The latier (XS 451) was similar in shade snd lightfastness
to the anthranilic snd “e-chior anthranilic acld comnterparts but
because of 1its poor texturse was less satisfacbory in vinyl plastics.
Other metallic derivatives were dull or poor in lighifastness. :

) - Some substituted m-aminobenzolc acids tested as conponents

of BON, Mn plgments gave the following results. From 3-amino-f~chlor
benzoic acid a mwaroon glightly lighter snd bluer than RT-608-D was
obtained which, hovever, was inferior in lightfastness by Fade-0O-Meter
test. 3-amino-Y%-methyl benzolc acid gave & yellowish red -« ewven
yollover in hue than obtained from the unsubstituted M-amino benzoic
acid, The corresponding methoxy derivative from 3-amino-p-anisic
ascid resulted in a dull blue shede meroon of inferior lightfastness.
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One substituted peaminobenzoic acld (Meamino-3-nitro benzoic acid)
gave a brown BON-iMn derivative of no interesti.

8. Quality of M-Chior-anthraniliec Aeci

LeChloveanthranilic acid made by permangansge oxidation of -
para~chloy-ortho-toluidine was obtained in the laboratory with a .
purity of 97-100% (nitrite value). Melting points ranged from 231-234°
to 236=237°C {uncorrected}s A4 chavge made in the Newark semil~works
and deacetylated at the Chambers Works was of similar gquality.

However, ylelds by this routs were economically low.

The intermediate initislly made at Orchem by amidation of
2,4 dichlorbenzoic acid was of lower purity, nitrite value 90-96%.
The impuritises - 2,k dichlorbsnzoic acid and probably some 2,4
diaminobsnzolc acid - interfered with diszotization and when present
in sufficient swount regulted in inferior durability of the BON, Ma
Maroon, RP-608-D. Subsequent modification of the process have
yielded intermediate of greatly improved quality.

9. Study of Diazotlzation Tschnlaue

Direct diazotization of Yechlov-anthranilic acid by addition
of scdium nitrite was not succsssiul due to the insclubility of the
anine in acid medivw., Use of an agent such as sodium xylene sulfonate
incresased the rate of abzorption of nitrite but was not considered
practical bscause of the cost. '

Diagotization by repid addition of the acid %o the alkaline
solution of amines sand scdiim nitrite was satisfactory.on a small
laboratory scele and when pure intermediate was used, However,
incrsase in charge slize with the less turbulent agitation preventsd
immediste dlazotization of the amine and resniied in a considerable
amount of undigzotizeble material.

Best resulis wers obtainsd by en inverse method in which
the solution of the sods selt and of sodium nitrite (at 30-35%C)
is run into hydrochioric scid (3.3 mols) at 0-3°C. Some undiazotized
residne (ebout 2¢) is usually obtained esven with awmine of good quality.
This has been identified as partly Wechlor-anthranilic acid and partly
diazo-aminoe compomnd. When intermedlate of poorver quality is used
the residus fliltered from the diazo is greater, smounting %o 10-15%,

Yol tro~anthranilic i also readily diszotized by the above
procedure. It wes neceassary, however, to increazse the volume of the
soGa salt soluitlon to avold yr@cipita%iéﬂ of the amine., Use of a

higher temperature may have the saue effecie
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the poor baking wvosistencs of BON, Mn nmarcons. Some improvement,in the case
was obtained by formatlon of the ¥Mu salt in aleohol slurry instead (of

of water., However, results were inconsistent and, since the pro- (RT-608-D;
cedure was not economic, this lesad was abandouned.

Details may be found under the followlag velerences.
{#echlor-anthraniite Acid.)

-y foeboncebenilide ®.B, 1353, Bxp. 49
-3 Bota Napbihol H.B. 1333, Bxp. 1
=3 Bata-oxy-naphthoic acid,
Varicus metals HoB. 1320, Bxp. 31, 32, 43, 9%, 62,
?0_, 73- 9 ?‘29

P :%33?%:?’ e 238, 23, 28 56, 62, 76
% 2 Lo 2 ‘ < 2y 0.
W.B, 1370, Exp. 25, 28, 31, 32, 3%,

Process varistions  N.B. 1353, Exp. 20, 41, 43, 45, 48, 50,
. KB, 13’?{33 EXpo 95 3—05 llg 12, 239 2!':‘3
‘ 35, l“ﬁ?s )’9'39 5’3‘3 550

Quality of sudne KB, 1338, BExp. 14, 22, 42, 85.
8,8, 1353, Bxp. 13, 27, 75«
H.B. 1370, Exp. 29, 40.
ﬁ»Bo 13859 EK})Q 3.19 120

«dy 2. Y% Dihydroxy-Quinoiine H.B. 1396, Bxp. 1k

ﬁ ’ hﬁhm&l& zgzo.;ﬁo 1 53 9y X ® 0 l§' 35 36 a 9
=7 /5.2 (13 ) B 30 3% 30 35 3 B
-y Phenyl-mothyl-pyragzolone #H.B. 1353, Exp. 52.

mﬂ? Reﬁ&l’t i’qo'ga 1353 < mx)ﬂ 79 151&
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Lﬁ«am%umm-ammc scid |
=ly Belawoxy-naphthole aeid

=y Haphthanils \/

\6-chior-anthranilic acid ]

= Bote=oxyenaphthols aseld

~y Faphthanil 7 80 v/
@.wChlor»-S«-mincswb@mcie acigﬂ
~eiy Waphthanils v

»

h-Prom-anthranilic Acid
sy Bate-ngy=-naphiholc acid

[4-MethyL-snthrenilic eid|
-ty Bota-~-Haphthel
-3 Beta-oxy-nsphthoic gcld

~3 Naphthanil ASDV

=P RwSalt
J-Fitro-anthranilic Acid

omandy B@%amcxyanaphmdic ecid
{ls=Hitro-anthranilic Acid|

=) Beta=-oxy-naphthoic acid

~y Beta-Naphthol
~ Naphthanils v~

« 3l -

‘gegsﬁ
NeBs

HoBo
H.B,

ﬁaﬁ.
MR,

H.B.

 WeBe

ﬁ'Bb

H.8.
N».‘EU

N.B.

N,.B»

KQ‘BG
Wb
KGB @

1338
1353, ®

1292,
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