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PREFACE

Experience in the manufacture of dyes indicates that the proper
viewpoint for a correct technical program is from the intermediate side.
This is a direct corollary of the fact that the intermediates are the
materials out of which dyes are fabricated. Furthermore, the tremen-
dous complexity of the dye industry, the interrelationship of one dye to
another or of one intermediate to another, as well as the relationship of
dyes and intermediates to the whole organic chemical industry, all
require that there be available tables showing the commercial dyes
derived from each important intermediate. To give this is the prime
object of this work. )

It is believed that this book will be of service not only to manufac-
turers in looking for uses of any intermediate, but to research chemists
and to students. Since the tables give the various outlets and the
poundage imported and manufactured, the book will aid the merchant
in the buying or selling of dyes and intermediates. The very com-
plete glossary of names, both of dyes and intermediates, will help in
many directions, especially as the intermediate part includes the
so-called common or trivial names. This feature will be of great
service in reading the older literature and patents.

The intermediate names are alphabetically arranged. Under each
principal name is given the synonyms, which are also cross-indexed in
their alphabetical order. A special feature is the giving of the name
used by Chemical Abstracts; this, together with the listing of the prin-
cipal formulas, will aid in the use of the Chemical Abstracts by the Dye .
Chemist.

A Formula Index to the names of the intermediates and to the pages
is given following the main part of this book containing the alphabetical
treatment of the intermediates. Here the formulas of the intermediates
are listed in an alphabetical order as in a dictionary, except that CH
comes first; and in this way a 5-atom formula may precede a 3-atom
one. This is similar to the excellent formula index of the 1920 Chemical
Abstracts.

After the writer had been engaged for some time in the preparation
of this book, he was informed of a somewhat similar classification
undertaken by Messrs. Warren N. Watson and A. R. Willis of the
Tariff Commission, Washington, D.C. It was deemed fair to codper-

3



4 PREFACE

ate and to associate the two works by the mutual use of the other names
as “collaborators.” Messrs. Watson and Willis have published a part
of their work, comprising about a third of the Schultz dyes, in the
Color Trade Journal serially from May to September during 1921.
This serial publication by Messrs. Watson and Willis and this book by
the writer are separate and independent productions. The writer,
however, takes this occasion to express his appreciation for advice and
help to Messrs. Watson and Willis. -

It is a pleasure to acknowledge help from Dr. Austin M. Patterson
on the Chemical Abstracts nomenclature. Aid has also been rendered
by J. R. Minevitch, M. N. Conklin and Oscar Newman. The statistical
data are taken from the yearly Census of Dyes and Coal Tar Chemicals
scompiled by the U. S. Tariff Commission, and from Ariificial Dyestuffs
Used in the United States by Thomas H. Norton.

R. NORRIS SHREVE.
NEw York City

December, 1921.
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INTRODUCTION

The contents of this book fall into two parts: first, an alphabetical
list of intermediates with their data and dye tables, and second, an
aphabetical list of dye names referring to their Schultz numbers when
known, by which any dye here classified can be found in the tables by
looking in the ‘‘Page Index of Schultz Numbers” at the end of the book
for the appropriate pages.

Often an intermediate is known by as many as half a dozen names,
and each one is listed in its alphabetical order, but the synonyms all
refer to one name under which are arranged the tables and other data.
Thus the book is a glossary of intermediate names. In selecting the
name given at the head of the data for a certain intermediate, the
writer was influenced first by considerations of clearness and then
of custom and usage. For a full discussion of this important nomen-
clature question, reference is made to the nomenclature section of this
introduction. :

Following the synonyms, is given the structural formula, the empirical
formula, and the molecular weight. It is the emphatic opinion of the
writer that the indexing of organic compounds by their formulas is the
simplest, the most universal, and the clearest. Chemical Abstracts,
starting with 1920, has inserted a formula index, and it is believed that
chemists can find a given intermediate quicker and more surely in
Chemical Abstracts by the use of this formula index than by the ordinary
subject index. The formulas given here will be an aid in this direction.
Furthermore a formula index is included in this book.

Under each intermediate there is listed a short description of methods
of Formation followed by Literature References. 'These are not exhaustive
in any sense, but the aim has been to give the usual commercial prepa-
ration together with several references to the literature for any one who
desires more details. The references to Lange, Zwischenprodukte,
cover the German patents.

In order to give some basis for judging the extent to which a dye or
an intermediate is used, the statistical data for importation and manu-
facture in the United States is given under Statistics. These data are
taken from the following government reports: Census of Dyes and Coal-
Tar Chemicals, by U. 8. Tariff Commission; Artificial Dyestuffs Used in
the U. 8., by Thomas H. Norton, and Chemicals and Allied Products

7



8 INTRODUCTION

Used in the U. 8. by E. R. Pickrell. The Imports 1914 both under inter-
mediates and under dyes refer to the imports for the fiscal year ending
June 30, 1914. Otherwise the imports, and always the amounts manu-
factured, refer to the calendar year marked. It is believed that the
addition of these statistical data to the tables will be of much service in
pointing out forcibly the relative commercial importance of the dyes
and intermediates, and will help to complete development of the dye ,
industry in America. In considering these statistics, it must be borne
in mind that since 1914 the United States has been endeavoring to
fully supply her own needs, and proceeded naturally along the lines of
least resistance, so that often a dye was manufactured because of its
comparative simplicity, to be later superseded by a more suitable dye
of more complexity. The Imports for 1914 (fiscal year ending June
30, 1914) are “normal” except that Vat Dyes were not_imported as
heavily that year as had been the usual case.

The statistics of import of a dye, especially for the fiscal year ending
June 30, 1914, often include a number of very similar though not
identical dyes. These statistics were obtained by adding together the
individual dye weights as listed by Norton under a given Schultz
number.

Where I’14, M’19, M. anufactured 1919, ete., are given followed by a
question mark, it indicates that the dye or 1ntermed1ate was imported
or manufactured for th? year marked but in amounts that have not
been disclosed by the U. S. Government.

When a figure is given for imports or manufactures of dyes or inter-
mediates, this figure always refers to pounds.

The tables proper give for any intermediate all the dyes listed in
Schultz, Farbstofftabellen, 1914 Edition, that are derived from this
intermediate. This includes practically all of the important dyes
except a few of the newer ones of undisclosed constitution. Thus a
given dye is separately arranged under each of its intermediates. As
there is named in a special column the Other Intermediates constituting
a dye besides the one at the head of each table, the intermediate rela-
tionship is clearly stated.

The following dyes listed in Schultz, Farbstoffiabellen (1914), are
not classified, on account of lack of information as to their composition.

30 Radial Yellow G 706 Cachou de Laval
87 Peri Wool Blue 707 Sulfine Brown
608 Euchrysine 708 Sulfaniline Brown

609 Homophosphine G 744 Sulfo Black B, 2B
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751 Krygene Brown RB 756 Kryogene Black TGO

752 Kryogene Direct Blue GO 757 Sulfogene Brown G, D

753 Kryogene Direct Blue B 863 Anthraquinone Blue Green BXO
754 Kryogene Direct Blue 3B 871 Indanthrene Violet RN Extra
755 Kryogene Black BNX

In very many cases, the writer has supplemented the information
in Schultz, Farbstofftabellen, as to composition of dyes, and hence has
been able to classify many dyes whose composition is indefinite in this
book. In a number of instances when Schultz refers the dyes to com-
plex intermediates, these have been split into simpler components, and
the components as well as the complex parent compound have all been
indexed. Also certain obvious errors in Schultz, Farbstoffiabellen, have
been corrected, as for example, where in #182, reference is made to
l-amino-4-naphthol-sulfonic acids which the patent refers to ai:as
sulfonic acids (1-amino-8-naphthol-sulfonic acids) and specifically names
H acid in the example given..

When the patents describing a dye list a number of intermediates,
then those listed under Example I of the patent are chosen for classifica-
tion unless, of course, Schultz, Farbstofftabellen, gives definite composi-
tion to the dye. Quite often intermediates are indexed even though
not a component part of the final dye, provided they were necessary
to its manufacture, e.g. benzoic acid in the manufacture of certain of
the Triphenyl-methane Dyes as Diphenylamine Blue and Aniline Blue.

All possible intermediates for any given dye are not indexed, but it
is hoped to extend the present classification at a later date. Previous
tables resembling those given here, but along much less extensive lines,
are to be found in Heumann, Die Anilinfarben und ihre Fabrikation
IV, 11, 2, pages 1943-2013, and Lefevre, Traité des Matiéres Colorantes
(1896), pages 140-407. :

In the column in the tables headed Other Intermediates Used and
Notes, there is given first the intermediates other than the one‘at the
head of the table, which compose the dye in question. Unless other-
wise marked, it is to be understood that one molecule of an intermediate
isused. When more than one molecule is employed, of the intermediate
heading the table, then the name of this intermediate is also given in
the Other Intermediates column followed by the number of molecules
(mols) that are used in the dye.

The notes are in brackets, and are mostly self-explanatory, and refer
chiefly to constituents, such as sulfur (8), sodium sulfide (Na,S), and
the like, which enter into the formation of the dye. Such steps as
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Sulfonation, Bromination, and Chlorination are given, but Coupling
by Diazotization and Condensation are to be understood.

Under notes is generally listed the name of a given dye if it is a step
in the preparation of the dye classified in the table, but this component
dye is not used as the index or heading for any of the dye classification
tables, and this fact is indicated by placing the name of the component
dye in a bracket.

Indigo is an exception, and the dyes based on it are tabulated there-
under as well as under the various component intermediates.

The last column in the tables classifies the dyes by their usual method
of application as indicated by the following abbreviations.

AT A T e Acid dye

SAUS RIS AT AT 71 S Acid chrome dye

IR S o, IR Basic dye

(CH NI s N Color lake

IR T TR L #VE " Direet’ dye
NIGEames T Color made on fiber
VL ASREN b L L SRR Mordant dye

SRS Al = e Sulfur dye

FRE N e S Spirit soluble dye
VARl = A ey Vat dye

A classification of this kind is not very exact in certain cases where
a dye is susceptible of several different methods of application. The
aim has been to give the mode of application most generally employed.

Regarding the naming of the dyes, there is used in the tables that
name first given in Schultz, Farbstofftabellen (1914), followed by a
second name in those cases where the second name is more generally
used in the United States than the first Schultz name.

A glossary of the ordinary German and Swiss names, together with
many of the American and English names, is given in the back of the
book. It would have been very helpful to have added to this list all
the current American and English marks, but in the present develop-
ment stage of the American dye industry, this turned out to be im-
practical. The list as given includes those listed and classified by
Norton in Artifictal Dyestuffs Used in U. S., with various corrections
and a considerable number of additions. These names refer to “Schultz”’
numbers where known, and as the last few pages of the book give a list
of the pages on which occur references to any “Schultz” number, the
place of any dye of known constitution can be readily found, together
with the data, regarding that dye,
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In the tables, the dyes are classified under the usual constitutional
headings, which are here grouped in the following list:
Nitroso Dyes
Nitro Dyes
Stilbene Dyes
Pyrazolone Dyes
Monoazo Dyes
= * Disazo Dyes

Trisazo Dyes

- Tetrakisazo Dyes

== Auramines

s Triphenyl-methane Dyes

=== Diphenyl-naphthyl-methane Dyes
Xanthone Dyes

~— Acridine Dyes
Quinoline Dyes
Thiobenzenyl Dyes
Indophenol
Oxazine Dyes

== Thiazine Dyes
Azine Dyes
Sulfur Dyes
Anthraquinone and Allied Dyes
Indigo Group Dyes
Aniline Black Group

NOMENCLATURE

The scientific naming of intermediates has indeed been confused,
and in many instances a number of names have been used for the same
compound, or the same name for several different compounds. It has
been the aim of this book to give the various names met with in the
literature for the intermediates, and to cross-index these names in the
alphabetical arrangement,—thus giving a glossary of intermediate
names for all those common intermediates here considered. Further-
more the common or trivial names are listed in a very complete manner
and include the trivial names for many intermediates not specially
considered here. As mentioned before, there has been chosen for the
principal name from among the various synonyms that name which is
clear and which is sanctioned by custom. In so choosing, the tendency
has been to adopt a few of the well-known trivial or common names,
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such as H Acid and Nevile-Winther’s Acid, in place of the strictly
chemical names; for the writer’s experience is that dye men, whether
in the research laboratory, the factory, or the office, speak of H Acid for
example, and not 1-amino-8-naphthol-3: 6-disulfonic acid.

The most scientific nomenclature is that used by Chemical Abstracts
of the American Chemical Society. This is fully explained in the
Introduction to Decennial Index of Chemical Abstracts, as well as in
the Journal of the American Chemical Society.!

It, however, offers the disadvantage of requiring considerable study
to master its principles, which often vary from the practice of the dye
industry, and furthermore there is comparatively little literature per-
taining to dyes and intermediates in the years covered by Chemical
Abstracts.

On the other hand, organic chemistry is now so complex that more
attention must be paid to scientific naming of organic compounds,
and also the amount of dye literature contained in Chemical Abstracts
is increasing yearly, so that it is to the advantage of the dye chemist
to familiarize himself with the procedure of Chemical Abstracts, and it
cannot be too strongly recommended that every one make a study
of the principles of Chemical Abstracts nomenclature as disclosed in
the references given above.

This book aims to give the Chemical Abstracts name for each inter-
mediate; and in the many cases where this name differs from the one
in common use, this Chemical Abstracts name is so designated by
being marked C. A. nomen., as an abbreviation for Chemical Abstracts
Nomenclature. If only one name is listed, it is to be understood that
this is the one sanctioned by Chemical Abstracts.

Beginning with the 1920 volumes of Chemical Abstracts, a Formula
Index is included, which offers the easiest way to find reference to a
chemical compound or its nomenclature.

In case of many benzene derivatives, the writer has adopted the
Chemical Abstracts nomenclature, as there is. considerable confusion
in the literature regarding these names, and as the Chemical Abstracts
procedure does not vary greatly as a rule from well-recognized practice.
However, in case of many of the naphthalene derivatives the Chemical
Abstracts practice is so far from what is commonly used that the Chem-
ical Abstracts names are only given as synonyms. The men responsible
for Chemical Abstracts are showing a great willingness to bring their

1 Patterson and Curran, J. Amer. Chem. Soc. 39, 1623-38 (1917).
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system as near to that used in practice as possible, and in all probability
the near future will show closer accord.

The very common use of more than one of the terms ortho, meta, and
para, to indicate position of substituents, is very confusing and should
be dropped in preference either to the procedure of Chemical Abstracts
where one such term is used in connection with numbers, or to the
use of numbers alone. For example, m-nitro-p-toluidine (CHz;=1) and
o-amino-phenol-p-sulfonic acid should be replaced by 2-nitro-p-toluidine
(NH, =1) and 2-amino-1-phenol-4-sulfonic acid, the present Chemical
Abstracts usage. In the former case the writer much prefers the name
1-amino-2-nitro-4-toluene.

Chemical Abstracts uses p-foluidine (NHp =1) and p-phenylene-dia-
mine and the like as “index compounds” with the various substituents
as modifiers, arranged in an inverted order in their indices. In this
book the practice of Chemical Abstracts in this regard is followed,
except for the inversion for the principal name of the intermediate.
The other names are given as synonyms and cross-indexed. However,
in the body of the tables, such terms as o-amino-phenol-p-sulfonic acid
are used in a few cases because of their very common usage, and conse-
quent quick recognition.

Treating the matter broadly, the gist of the Chemical Abstracts
nomenclature practice is that the ““chief function” of a compound is
expressed in the main part of the name, which with “its functional
ending, if any, is placed first in the index, the names of the substituents
following.” The numbering starts from the “chief function” and is
not varied by the addition of substituents, for instance,—2: 7-naphtha- -
lene-sulfonic acid is an “index compound,” as is likewise I-naphthalene-
sulfonic acid; and their amino, halogen, and nitro derivatives are
indexed thereunder. For instance, Laurent’s Acid or what is ordinarily
called 1-naphthylamine-5-sulfonic acid is indexed by Chemical Abstracts
under I-naphthalene-sulfonic acid, and called &-amino-1-naphthalene-
sulfonic acid. In the decennial index, hydroxy was also considered as
a substituent. ‘

However, naphthol-sulfonic acids and phenol-sulfonic acids are now
recognized by Chemical Abstracts as exceptions to their rule of assigning
the chief function to acids, and of allowing only one functional ending
in the index name. So that while in the decennial index these -ol-
sulfonic acids had their numbering start with the sulfonic group, now
the numbering begins with the hydroxyl. For example, 1-naphthol-4-
sulfonic actd and 1-naphthol-3: 6-disulfonic acid. 1In case of amino- nitro-
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chloro- derivatives and the like, the positions are referred to the set
numbering of the index compound. Take H Acid,—this is viewed as a
derivative of index compound 1-naphthol-3: 6-disulfonic acid by Chemical
Abstracts, and is named in their index as 8-amino-1-naphthol-3: 6-
disulfonic acid, or in their inverted form as I-naphthol-3: 6-disulfonic
acid, 8-amino-.

This numbering is quite different from the ordinary numbering of
1-amino-8-naphthol-3: 6-disulfonic acid for H Acid. The giving in this
book of both nomenclatures will help in the using of Chemical Ab-
stracts, and as a further aid in this direction the first letter of the
index compound as employed in Chemical Abstracts is italicized.

The rule of Chemical Abstracts regarding arrangement of substituents,
reads as follows:—‘ The names of substituent radicals in the name of a
compound are arranged in alphabetical order.” This is an excellent
practice and should be universally adopted. In conformance with this,
benzyl-ethyl-aniline is recommended, and not ethyl-benzyl-aniline.

In the naming of toluene derivatives, the usual custom has been to
start numbering from the CH; group irrespective of other substituents.
In Chemical Abstracts, the numbering starts from the chief function,
and the order of the chief function is: “onium compounds, acid (car-
boxylic first), acid halide, amide, imide, aldehyde, nitrile, ketone, alcohol,
phenol, mercaptan, amine, imine, ether, sulfide (and sulfoxide and sul-
fone).” So whenever sulfonic acid is present, the start of the numbering
is with this group, except that the carboxylic group, being an acid radical,
is of same order as sulfonie, and has been given precedence over the
sulfonic radical. Instead of foluidine-sulfonic acid with the numbering
based on the CHj;, Chemical Abstracts uses amino-o- (or m- or p-)
toluene-sulfonic acid and starts the numbering with the sulfonic acid
group. Toluidines start their numbering from the NH, group, as it has
precedence over CHs. Another divergence of the Chemical Abstracts
practice from the ordinary numbering is the place of the numbers
or letters in such terms as the following:

Ordinary Practice Chemical Abstracts Practice
Naphthalene-2: 7-disulfonic Acid  2: 7-Naphthalenedisulfonic Acid
Toluene-p-sulfonic Acid p-Toluenesulfonic Acid

The custom of using hyphens to set off radicals and substituents from
each other and from the parent compound is extensively used in this
book for the sake of clearness, and as an aid to the eye and the mind.
No one thinks of a complex organic chemical as a whole, but as a com-
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plex of various substituents around a central body; therefore the
writing of a long name like tetramethyldiaminodiphenymethane as one
word is very reprehensible and should be early abandoned. Otherwise
the careless practice of writing as two or more separate words the
name of one chemical individual is bound to increase; already this
latter practice is gaining too much headway, as can be seen by an
inspection of our trade or semi-technical journals.

The rule about hyphens as used here is to insert them between
all radicals, and between the radicals and the parent body, except
in the case of compound radicals, such as methylamino- (CHsNH-),
tetraethyl-, disulfonic- and the like. Methylamino should not be written
methyl-amino. While Chemical Abstracts does not employ hyphens
in this broad way, yet the use of hyphens has been extended to the
names otherwise following Chemical Abstracts procedure.

It is clearly recognized that the nomenclature here used is not always
consistent as between the scientific and common usage. For example
while 2-amino-1-phenol-4-sulfonic acid is listed as the principal name
of this intermediate, yet in the body of the tables the ordinarily used
synonym o-amino-phenol-p-sulfonic acid is given because of its quick
recognition. However, the movement to a more scientific nomen-
clature such as used by Chemical Abstracts should be encouraged as
much as possible, and such terms as o-amino-phenol-p-sulfonic acid
should be dropped gradually.






PART 1
INTERMEDIATES



KEY TO PART I INTERMEDIATES AND DYE TABLES

The arrangement is alphabetical not only by chemical but by trivial
or common names. Many trivial names are listed for intermediates
which are not further considered. Dye tables and other data ac-
company those intermediates which enter directly into the formation
of the commonly used dyes.

Synonyms and trivial names are given for the intermediates, and
these synonyms and trivial names are listed not only under the ap-
propriate intermediate but also separately in the alphabetical arrange-
ment.

That chemical name called for by the Chemical Abstracts nomen-
clature is to be found either as the principal name of each intermediate
or among its synonyms. This is distinguished by being followed by
the abbreviation C. A. nomen., except when only one name is used for
an intermediate, in which case this name is the one in common usage
and is also that one sanctioned by Chemical Abstracts. In the indices
of Chemical Abstracts the names are alphabetically arranged under a
number of “parent compounds’ which in ordinary usage are preceded
by the modifying radicals. As this book follows the ordinary usage,
it was thought that it would be helpful to designate the Chemical Ab-
stracts ‘“parent compound,” which is done by italicizing the first
letter of these “parent compounds” in those names following Chemical
Abstracts nomenclature.

The prefixes m~, 0-, p-, a-, 8- and the like are not considered in the
main alphabetical arrangement. Hence g-naphthol (beta-naphthol) is
to be found under N.

The import statistics are not for each strictly individual dye mark,
but represent a group identical to or closely resembling a given Schultz
dye. These figures are arrived at by adding the total poundage of these
dyes arranged by Norton under each Schultz number in his book,
Artifictal Dyestuffs Used in U. S.

Unless otherwise marked, it is to be understood that only one mole-
cule of each intermediate is a part of a dye. Furthermore, when more
than one molecule is employed of the intermediate heading a dye table,
the name of this intermediate is entered under the Other Intermediates
column followed by the number of molecules involved.

A fuller consideration of these principles is to be found in the Intro-

duction. See also abbreviations on page 5.
18



INTERMEDIATES

The intermediates are arranged alphabetically by their chemical
names and by their trivial or common names, and they are accompanied
by the dye tables and other data. See Introduction, or page 18, for
explanation of this arrangement.

A Acid
1: 7-Dihydroxy-naphthalene-3 :6-disulfonic Acid (not considered
herein)
Acenaphthenequinone (C. A. nomen.)
7: 8-Diketo-acenaphthene
CO—CO

= CmHst =182

ForMaTION.—From acenaphthene by oxidation
LiTERATURE.—Cain, Intermediate Products (2d Ed.), 242
Dyes Derived from Acenaphthenequinone

L1 Dye
Schultz : Statistics of . .
Ordinary Name and Other Intermediates Appli
Rumber| ™ Class of Dye E o Used and Notes | cation
Inpico Grour DyEs
907 | Ciba Scarlet G 1’14:—22,265 | 2-Hydroxy-thio-
1°20:—25,578 naphthene
908 | Ciba Red R 1’14:— 1,001 | 2-Hydroxy-thionaph-
thene [Bromination]
911 | Ciba Orange G T 14:— 222 | 5-Amino-2-hydroxy-
thionaphthene

3-Acenaphthenol (C. A. nomen.)
See, 3-Hydroxy-acenaphthene

8-Acetamido - 5 - amino - 2- naphthalene - sulfonic Acid (C. 4.
nomen.)

See, Acetyl-1:4-naphthylene-diamine-6-sulfonic Acid
19
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-Acetamldo-anthra.quinone
co NH.CO.CH;

O/ X) == CmHuNOa =265
N\co

ForMATION.—From 1l-amino-anthraquinone by action of acetic an-
hydride on solution in oleum
LITERATURE.—Lange, Zwischenprodukte, #3124

Dyes Derived from 1-Acetamido-anthraquinone

- Dye
Schubltz Ordinary Name and Statistics 05 Other Intermediates Appli-
Number Class of Dye Import an Used and Notes cation
Jor Dye Manufacture Class
ANTHRAQUINONE AND
Avuiep DyEes
813 | Indanthrene 1°14:—1,268| 1:6- (or 1:7-) Diacet- | V
Copper R amido-anthraquinone :

2-Acetamido-anthraquinone

CO
CO

ForMATION.—From 2-amino-anthraquinone by action of acetic an-
hydride on oleum solution

LitErATURE.—Lange, Zwischenprodukte, #3121

Dyes Derived from 2-Acetamido-anthraquinone

£ gl Dye
Schultz Ordinary Name and Statistics of Other Intermediates Appli-
Number Import and s
Class of Dye - Used and Notes cation
Jor Dye Manufacture Class
ANTHRAQUINONE AND
Arvuiep DyEs
812 | Indanthrene 1°14:—2,103} 1:6- (or 1:7-) Diacet-|{ V
Orange R T I1°20:— 381 | amido-anthraquinone

8-Acetamido-1-naphthol-3: 6-disulfonic Acid
See, Acetyl-H Acid '
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Acetanilide
NH.COCH;
= CHsNO =135

StaTisTIcs.—Manufactured 1917:—1,897,703 1bs.
Manufactured 1918:—2,085,088 lbs.
Manufactured 1919:—1,934,125 1bs.
Manufactured 1920:—2,667,252 1bs.

FormaTIiON.—By heating aniline with glacial acetic acid

LiTERATURE.—Cain, Intermediate Products (2d Ed.), 52
Lange, Zwischenprodukte, #117

21

Usgs.—For preparation of p-nitro-acetanilide, and for p-nitro-aniline

Aceto-acetic Ethyl Ester
CH3 o CO G CH2 a CO . OCsz = CeHwOs =130

FormaTION.—By the reaction of dry sodium ethylate and dry ethyl

acetate
Dyes Derived from Aceto-acetic Ethyl Ester
Schultz| Ordinary Name and § Statistics of Other Intermediates Alzgfi-
}X:"BI;;Z Class of Dye 5 A{,Z’g;};;ﬁge Used and Noles cgﬁt;:
PyrazoLoNE DyEes
19 | Flavazine L I ’14:—38,908 | Aniline A
Fast Light Yellow |I°20:— 9,327 | Phenyl-hydrazine-p-
sulfonic Acid
22 | Xylene Yellow 3 G | I’14:—23,074 | 2: 5-Dichloro-phenyl- A
1°20:—77,782 hydrazine-4-sulfonic
Acid
25 | Dianil Yellow 3 G Primuline-sulfonic Acid] [D
27 | Dianil Yellow 2 R Primuline-sulfonic Acid| D
Phenyl-hydrazine-p-sul-
fonic Acid
ANTHRAQUINONE AND
Avuiep DyEs
773 | Anthracene Yellow |I’14:— 4,046 | Pyrogallol M

N-Acetyl-1-amino-8-naphthol-3: 6-disulfonic Acid
See, Acetyl-H Acid
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Acetyl-H Acid
N-Acetyl-1-amino-8-naphthol-3: 6-disulfonic Acid
8-Acetamido-1-naphthol-3: 6-disulfonic Acid (C. A. nomen.)
HO NH.CO.CH;

— S, — 361
HOsS SOsH CutluNOsS,

StaTistics.—Manufactured 20:—?

FormaTiON.—From H acid by acetylation

Dyes Derived from Acetyl-H Acid

L Dye
Schultz ? Statistics of . .
Ordinary Name and Other Intermediates Appli-
Number Import and .
for Dye Class of Dye Ma}:ufactur A Used and Notes cg;;«;g
Monoazo DyEs
42 | Amido Naphthol I ’14:— 3,500| Aniline A
Red G M’17— ?
M’18:— ?
M’19:— ?
M ’20:—132,637
I°20:— 2,028
66 | Amido Naphthol I ’14:— 45,697) p-Amino-acetanilide A
Red 6 B M’18:— ?
M’19:— ?
M ’20:—142,567
I°20:— 1,299

Acetyl-1: 4-naphthylene-diamine-6-sulfonic Acid
8-Acetamido-5-amino-2-naphthalene-sulfonic Acid (C. A. nomen.)

NH,
HO:S = C2H;xN,0,8 — 280
NH.CO.CH;

FormATION.—From mixture of 1-naphthylamine-6-and-7-sulfonic acids
(Cleve’s Acids) by acetylation with glacial acetic acid, nitration
with mixed acid, and reduction with iron.

ILaTERATURE.—Georgievics and Grandmougin, Dye Chemistry, 152



DYES CLASSIFIED BY INTERMEDIATES

23

Dyes Derived from Acetyl-1: 4-naphthylene-diamine-6-sulfonic Acid

A Dye
Schultz ; Statistics of . .
Ordinary Name and Other Intermediates Appli-
Z}:;r’;)bg% Class of Dye éﬁgg}é;ﬁfe Used and Notes cgltaz‘o;l
Disazo Dygrs
273 | Diaminogen Blue BB|I '14:— 8,308| a-Naphthylamine D
M’17:— ? | Schaeffer’s Acid
I ’20:— 5,936] [Saponification]
274 | Diaminogen B I ’14:—313,629| a-Naphthylamine D
I ’20:— 18,120] Gamma Acid
[Saponification]

" Acetyl-p-phenylenediamine

See, p-Amino-acetanilide (C. A. nomen.)

0-Acid (of Claus and Voltz)

See, Croceine Acid

1:2:4 Acid
See, 1-Amino-2-naphthol-4-sulfonic Acid

B Acid or Beta Acid
See, Anthraquinone-2-sulfonic Acid

¢ Acid or Delta Acid

See, 1-Naphthylamine-4: 8-disulfonic Acid and 2-Naphthyl-
amine-7-sulfonic Acid

€ Acid or Epsilon Acid
See, 1-Naphthol-3: 8-disulfonic Acid
See, 1-Naphthylamine-3: 8-disulfonic Acid

and 1:8-Dihydroxy-naphthalene-3-sulfonic Acid (not con-
stdered herein)

¢ Acid or Zeta Acid
Naphthasultone-3-sulfonic Acid (not considered herein)
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\ Acid or Lambda Acid
See, 1-Naphthylamine-2-sulfonic Acid

u Acid or Mu Acid
See, 1-Naphthylamine-6-sulfonic Acid

p Acid or Rho Acid
See, Anthraquinone-1: 5-disulfonic Acid

x Acid or Chi Acid
See, Anthraquinone-1: 8-disulfonic Acid

Alén’s a or Alén’s Alpha Acid. (This is generally followed by the class
of the compound, e.g., Alén’s o Naphthylamine-disulfonic Acid)

See, Freund’s Acid (1-Naphthylamine-3: 6-disulfonic Acid)

1-Nitro-naphthalene-3: 6-disulfonic Acid (not considered
herein)

Alén’s B8 or Alén’s Beta Acid. (Generally followed by the class of the
compound, e.g., Alén’s B Naphthylamine-disulfonic Acid)

1-Naphthylamine-3: 7-disulfonic Acid (not considered herein)
1-Nitro-naphthalene-3: 7-disulfonic Acid (not considered herein)

Alizarin
1: 2-Dihydroxy-anthraquinone
a: B—Dihydroxy—anthraquinone

(X X)OH = CH;0, =240
Co

StaTIsTICS.—See #778 in following table

FormaTION.—From sodium 2-anthraquinone-sulfonate by fusion with

caustic oda for 2-3 days at 200° C., in autoclave, and in presence of
potassium chlorate

LiteraTURE.—Schultz, Farbstofftabellen (1914 Ed.), #778
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Dyes Derived from Alizarin
o Dye
Schultz . Statistics of s ;
Ordinary Name and Other Intermediates Appli-
Number! ™" Class of Dye A Used and Noies | cation
ANTHRAQUINONE AND
Avrviep DyEs
778 | Alizarin I '14:—202,392 M
M17:— ?
M’18:— ?
M’19:— ?
M’20— ?
I °20:— 8,575
779 | Alizarin Orange I ’14:— 14,239| [Nitration] M
M’19:— ?
M’20.— ?
I1°20:— 500
780 | Alizarin Red I ’14:— 81,919 [Sulfonation] M
M’17:— ?
v I ’20:— 12,628
781 | Erweco Alizarin Acid [Sulfonation] M
Red BS
783 | Purpurin [Oxidation] M
787 | Alizarin Bordeaux B | I '20:— 20| [Oxidation] M
788 | Alizarin Cyanine R | I '20:— 16,781| [Alizarin Bordeaux B,| M
Oxidation]
797 | Alizarin Garnet R | I ’14:—  720| [L-Nitro-alizarin, Re{ M
duction]
798 | Alizarin Maroon W |1 ’20:— 2,014| [Crude Nitro-alizarin,|] M
Reduction]
799 | Alizarin Cyanine G |I ’20:—  339| [Alizarin Cyanine R,| M
Amidation]
854 | Alizarin Viridine DG | I ’20:— 11,397| [Alizarin Bordeaux B] M
p-Toluidine (2 mols)
[Sulfonation]
862 | Alizarin Blue I ’14:— 54,706 [Purpurin] M
Black B I ’20:— 28,802| Aniline
[Sulfonation]
Alpha=a

Note.—This is not considered in the alphabetical arrangement,
e.g. alpha-Naphihol is indeved as a-Naphthol under “N.”
- However 3-Naphthol is placed after a-Naphthol

Alpha-Naphthol
See, a-Naphthol under N.
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p-Amino-acetanilide (C. A. nomen.)
Acetyl-p-phenylene-diamine
NH.CO.CH;

=—C;H,N,0=150
NH,

StaTisTics.—Imported ’14:—6,261 lbs.
Manufactured ’17:— ?
Manufactured ’18:—177,990 lbs.
Manufactured ’19:— 62,567 lbs.
Manufactured ’20:— 97,275 lbs.

FormaTioN.—From p-nitro-acetanilide by reduction with iron and
acetic acid at not higher than 60° C. '

LiteErATURE.—Cain, Intermediate Products (2d Ed.), 89
Lange, Zwischenprodukte, #558

Dyes Derived from p-Amino-acetanilide

Schultz g Statistics of : Dye
Ordinary Name and Other Intermediates Appli-
Number c and 3
jor Dye Class of Dye A{,’:ﬁ;}é i Used and Notes cgltzt;;z
Monoazo DyEs
61 | Victoria Violet I ’14:— 52,365 Chromotropic Acid A
M’17:— ? | [Saponification]
M’18:— ?
M ’19:—105,086
I°20:— 2,082
M’20:— ?
64 | Azo Acid Red B I ’14:— 78,305| 1-Naphthol-3: 6-disul- A
Lanafuchsine M’17.— ? fonic Acid
; M’18:— ?
M ’19:— 15,272
I7°20:— 674
M’20:— ?
65 | Azo Coralline L M’17:— ? |R Acid A
M’18:— ?
M’'19:— ?
I720.— 249
M’20.— ?
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Dyes Derived from p-Amino-acetanilide (continued)
Schultz 8 Statistics of : Dye
Ordinary Name and Other Intermediates Appli-
%’:"g?% Class of Dye ﬂgﬁgg};gﬁge Used and Notes cgltg;g
Monoazo DyEs
(continued)
66 | Amino Naphthol I ’14:— 45,697 Acetyl-H Acid A
Red 6B M’18:— 2
M’19:— ?
I°20:— 1,299
M ’20:—142,567
67 | Chromotrope 6B I ’14:— 2,818| Chromotropic Acid A
M’17:— ? §
M’18— ?
M’19:— 77,481
M’20:— ¢
Disazo Dygs 2
239 | Azotol C m-Phenylene-diamine | MF
[Amino-chrysoidine]
B-Naphthol
243 | Coomassie Wool a-Naphthylamine A
Black R Schaeffer’s Salt
244 | Coomassie Wool M’18:— ? | a-Naphthylamine A
Black S M’19:— ? |RSalt
290 | Violet Black Nevile-Winther Acid D
X ) a-Naphthylamine
296 | Cotton Yellow G I ’14:— 31,472|Balicylic Acid (2 mols)| D
I ’20:— 4,651| p-Amino-acetanilide (2
mols)
Phosgene
Surrur DyEs
714 | Thiophor Yellow p-Phenylene-diamine S
Bronze G Benzidine
[Sulfur]
715 | Thiocatechine [Sulfur] S

3-Amino-alizarin (C. A. nomen.)

B-Amino-alizarin

co. OH ,
<X bggz = CMH9N04 =255
CO

FormaTION.—From 3-nitro-alizarin by reduction.
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Dyes Derived from 3-Amino-alizarin

ok Dye
Schultz Ordinary Name and Statistics of Other Intermediates Appli-
Import and f
1}2 1:"3;2 Class of Dye M arz:sfa S Used and Notes cg%?
ANTHRAQUINONE AND
Arviep Dyes
803 | Alizarin Blue WX |I ’14:—319,394| 3-Nitro-alizarin M
M’19:— ? |[Glycerol]
: I ’20:— 5,585
804 | Alizarin Blue S I ’14:—117,850 3-Nitro-alizarin M
I ’20:— 43,679| [Glycerol]
808 | Alizarin Green X I ’14:—135,191| 3-Nitro-alizarin M
I ’20:— 4,254/ [Glycerol; Oxidation]
809 | Alizarin Indigo 3-Nitro-alizarin M
Blue S [Glycerol; Oxidation]

4-Amino-alizarin (C. 4. nomen.)
a-Amino-alizarin

s
<X >© OH —_— 014H9NO4 —255
CO

NH,

StaTisTics.—See #797 in following table
ForMATION.—From 4-nitro-alizarin by reduction with alkaline sulfides
LiteraTUrRE.—Schultz, Farbstofitabellen (1914 Ed.), #797

Dyes Derived from 4-Amino-alizarin

h Dye
Schultz : Statistics of : ye,
Ordinary Name and Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Manufacture Used and Notes cg{gg
ANTHRAQUINONE AND
Arriep Dygs
797 | Alizarin Garnet R |I ’14:—  720| [This is 4-Amino-ali- M
zarin]
805 | Alizarin Green 8™ |I’14:— 15,885 [Glycerol] M

a-Amino-alizarin

See, 4-Amino-alizarin (C. A. nomen.)
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B-Amino-alizarin

See, 3-Amino-alizarin (C. A. nomen.)

29

2-Amino-5-(p-amino-phenyl)-benzene-sulfonic Acid (C. A. nomen.

SO:H=1)

See, Benzidine-sulfonic Acid
P-(pP-Amino-anilino)-phenol (C. A. nomen.)
See, 4-Amino-4’-hydroxy-diphenylamine

1-Amino-anthraquinone (C. A. nomen.)
a-Amino-anthraquinone

CO NH2

d X) = CLH,NO, =223
o

FormaTioN.—(1) From 1-nitro-anthraquinone by reduction with sodium
sulfide

(2) From anthraquinone-l1-sulfonic acid (potassium salt) by
heating with 10 per cent ammonia in an autoclave to 180-190°

LiTERATURE.—Ullmann, Enzy. tech. Chemie. 1, 474

Lange, Zwischenprodukte, #3066, 3109, 3158

Dyes Derived from 1-Amino-anthraquinone

Schultz s Statistics of : Dye
Ordinary Name and Other Intermediates Appli-
I}I ;"bb;; Class of Dye é’gfz}zgﬂe Used and Notes Cgﬁosg
ANTHRAQUINONE AND
ArLiep Dyes
814 | Algol Yellow W G | I’14:—5,185 | Benzoyl chloride
1°20.— 4
824 | Algol Orange R I’14:— 51 |2-Chloro-anthraquinone
1°20:— 406
826 | Indanthrene Red G 2: 6-Dichloro-anthraqui-
none
1-Amino-anthraquinone
(2 mols)
830 [ Indanthrene Red R |I’14:—2,099 |2: 7-Dichloro-anthra- v
I°20:—6,595 quinone
1-Amino-anthraqui-
none (2 mols)
834 | Algol Gray B 1’14:—4,192 | 1-Chloro-anthraquinone
1°20:— 840 | [Nitration, Reduction]
870 | Algol Corinth R 1°20:— 134 [2-Chloro-anthraquinone| V
[Nitration, Reduction]
Benzoyl chloride




30 DYES CLASSIFIED BY INTERMEDIATES

2-Amino-anthraquinone (C. A. nomen.)

B—Amino—anthraquinone

(X X)NHZ — CH,NO, = 223
co

gratisTics.—Manufactured '19:—?
Manufactured '20:—?

ForMATION.—From sodium anthraquinone-2-sulfonate by heating with
ammonia water in an autoclave at 200° C., preferably in the presence

of an oxidizing substance

LiTERATURE.— Ullmann, Enzy. tech. Chemie, 1, 476
Lange, Zwischenprodukte, #3107
Cain, Intermediate Products (2d Ed.), 254

Dyes Derived from 2-Amino-anthraguinone

A i Dye
Schullz | Orginary Name and | Statistics of Other Intermediates | Appli-
I}’;”bb; Cla:g of Dye AIIZZ):‘};;ZZ Used and Notes cgzlgfz?
ANTHRAQUINONE AND
Avrniep Dyes
810 | Helidone I ’14:— 20,744| 2-Amino-anthraquinone
Yellow 3 G N I°20:— 2,515 (2 mols) Y
Phosgene
811 | Algol Yellow 3G I ’14:— 1,604| 2-Amino-anthraquinone
I°20:— 570 (2 mols) Vv
: [Suceinic acid]
825 | Algol Red B I ’14:— 2,399| 4-Bromo-N-methyl- A7
I°20:— 4,151] anthrapyridone
837 | Indanthrene Blue R | I ’14:—  500| 2-Amino-anthraquinone| V
(2 mols)
838 | Indanthrene Blue I ’14:—187,379| 2-Amino-anthraquinone| V
RS M’17:— ? (2 mols)
T ’20:— 16,385{ [Alkaline Reduction]
M’20:— ? |[or Indanthrene Blue
R reduced]
846 | Indanthrene Dark 2-Amino-anthraqui- v
Blue BT none (2 mols)
[Glycerol (4 mols)]
[or Benzanthrone-quin-
oline (2 mols)]
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Dyes Derived from 2-Amino-anthraquinone (continued)
Schultz 3 Statistics of s Dye
Ordinary Name and ] Other Intermediates Appli-
]};’:"%1% Class of Dye &?ﬁg}iﬁtﬁ% Used and Notes cgi‘,zzr;
ANTHRAQUINONE AND
Arviep DyEs
(continued)
849 | Indanthrene Yellow | I ’14:— 75,192| 2-Amino-anthraquinone| V
G M’'19:— ? (2 mols)
I ’20:— 75,665
M’20:— ?
867 | Indanthrene Brown |I ’14:— 6,175| 2-Amino-anthraquinone| V
B I°20:— 3,511} (2 mols)

1:5- and 1:8-Amino-anthraquinone-sulfonic Acids

5-and 8-Amino-1-anthraquinone-sulfonic Acids (C. A. nomen)

(HO:S)

HOsS

50 Hilda

Co

— CI4H9NOES R 303

ForMaTioN.—Anthraquinone is sulfonated to a mixture of 1:5-and
1: 8-disulfonic acids, which are then partly amidated by treatment
with ammonia

LiterATURE.—Cain, Intermediate Products (2d Ed.), 252
Ullmann, Enzy. tech. Chemie, 1, 475
Lange, Zwischenprodukte, #3265

Dye Derived from 1: 6- and 1: 8-Amino-anthraquinone-sulfonic Acids

e Dye

Schultz : Statistics of ¢ .
Ordinary Name and Other Intermediates Appli-

Number Import and 3
for Dye Class of Dye Manufacture Used and Notes cgltz?

ANTHRAQUINONE AND
Aruiep Dryes
851 | Alizarin Direct 1 ’14:—10,201 | [Dibromination] A
Blue B 1’20:— 2,982 | Aniline

[Sulfonation]
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Amino-azo-benzene

DYES CLASSIFIED BY INTERMEDIATES

Phenyl-azo-aniline (C. A. nomen.)

OMONHz — CyyHN; — 197

’14:—very small

StarisTics.—Imported

Manufactured ’17:—141,888 1bs.
Manufactured ’18:—171,594 lbs.
Manufactured '19:— 82,755 Ibs.
Manufactured '20:—152,310 lbs.

ForMATION.—The amino-azo-benzene is prepared from aniline, by
molecular rearrangement of diazo-amino-benzene, which in turn is
made from aniline and diazo-benzene chloride (diazotized aniline)

LiterATURE.—Cain, Intermediate Products (2d Ed.), 81

Dyes Derived from Amino-azo-benzene

ELE Dye
Schultz | 0y dinary Name and | Statistics of Other Intermediates | Appli-
Z}’Q’:‘"g’;z Cla:‘g of Dye A?ggg%;gfe Used and Notes %zzl;fz?
Monoazo DyEs
31 | Amino-azo-benzene [M’17:— ? s
Spirit Yellow M’18:— 52,283
M’19:— ?
M’20— ?
137 |Fast Yellow I ’14:— 37,378| [Oleum] A
Acid Yellow M’17:— ?
M’18:— ?
I ’20:— 7,848
M’20:— ?
Disazo DyEs
223 | Sudan ITT I ’14:— 2,409| B-Naphthol ss
# M 17— ? MF
M’18:— ?
M’19:— - ?
M’20:— ?
224 | Cloth Red G I’14:—  401| Nevile-Winther Acid A
M’19:— ? 2
M’20:— ? ;
225 | Croceine AZ I ’14:— 500 1-Naphthol-3: 6-disul-
’20:—  100| fonic Acid
226 | Croceine B 1-Naphthol-4: 8-disul- A

fonic Acid
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Dyes Derived from Amino-azo-benzene (continued)
Schultz | - . 4inary Name and Statistics of Other Intermediales ADy?'-
Number| ™" Class of Dye ottt Used and Notes | cation
§ Class
Disazo DyEs
(continued)
227 | Brilliant I ’14:—125,137| G Acid A
Croceine M M17:— ?
M’18:— 84,643
M ’19:—157,509
11 720:— 49
M ’20:—129,124 nay
228 1 Ponceau 5R I ’14:— 2,880| 2-Naphthol-3: 6: 8- A
Erythrine P M’17:— ? trisulfonic Acid
3 M19— 7
229 | Azo Acid Violet I’14:— 150 1: 8-Dihydroxy-naph- A
I7°20:— 11| thalene-4-sulfonic
M’20:— ? Acid’
279 | Benzo Fast Scarlet |I ’14:— 36,674| J Acid D
M’19:— ? | Phosgene
I ’20:— 24,153
AziNe DyES
696 | Indamine Blue Aniline (excess) B
697 | Induline (Spirit 1T ’14:— 25,342| Aniline (excess) sS
Soluble) M17:— ?
M’18:— 8,589
M ’19:—436,201
: M ’20:—140,400
699 | Induline (Water I °14:— 29,177| Aniline (excess) A
Soluble) M ’17:—183,739| [Sulfonation]
M ’18:— 91,724
M ’19:—130,704
I°20:— 500
M ’20:—168,048 :
701 | Paraphenylene p-Phenylene-diamine B

Blue R

Amino-azo-benzene-disulfonic Acid
6-Amino-3: 4’-azo-bisbenzene-sulfonic Acid (C. A. nomen.)

SO:H
HOsSONzONHz e CmHnNaOeSz =357

ORMATION.—From amino-azo-benzene by sulfonation with oleum
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Dyes Derived from Amino-azo-benzene-disulfonic Acid
Schullz Ordinary Name and ?tatistics 0£ Otker‘ Intermediates Al;g?i-
Numb mport an. ;
foru Dg% Class of Dye Manufacture Used and Notes cg;g;;z
Disazo Dyes
247 | Double Scarlet 1 ’14:— 39,522| 8-Naphthol A
Scarlet EC M’17:— ?
M’18:— 74,203
M’19:— ?
M’20:— ?
9251 | Croceine Scarlet O {I 20:—  100| Croceine Acid A

Annno-a,zo-benzene-sulfomc Acid

" p-(p-Amino-phenyl-azo)-benzene-sulfonic Acid (C. A. nomen. )

105 ON:

NHz = CanNaOsS == 277

FormaTioN.—From amino-azo-benzene by sulfonation at low tempera-
ture by means of oleum

Dyes Derived from Amino-azo-benzene-sulfonic Acid

Schultz| o ginary Name and Statistics of Other Intermediates ADylei-
J}Z‘r”;’)b;: Clas‘z of Dye A{Iﬂﬁ;}fz;ﬁe Used and Notes %’%ﬁ?
Disazo DyEes
246 | Cloth Scarlet G (HELn e 9| B-Naphthol A
1°17— ?
T8 .0
I’19:— ?
I200— ?
248 | Fast Scarlet B I ’14:— 1,755| Schaeffer’s Acid A
249 | Croceine Scarlet 3B | I '14:— 9,613| Croceine Acid A
250 | Milling Orange I’14:— 4,370| Salicylic Acid M

6-Amino-3: 4’-azo-bisbenzene-sulfonic Acid (C. A. nomen.)

See, Amino-azo-benzene-disulfonic Acid
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a-Amino-azo-naphthalene

4-(Naphthyl-azo)-1-naphthylamine (C. A. nomen.)

<N:
() @ — Ny =297

ForMaTION.—From a-naphthylamine, this compound is prepared by
mixing equal molecules of a-diazo-naphthalene chloride (from
a-naphthylamine) and a-naphthylamine hydrochloride in cold
aqueous solution.

Dyes Derived from a-Amino-azo-naphthalene

e Dye
Schultz : Statistics of . .
Ordinary Name and Other Intermediales Appli-
Number Y Import and ;
for Dye Class of Dye Mmzz,u oy Used and Notes cgﬁgﬁ
AziNE Dyes
694 | Rose Magdala I’14:—  597| a-Naphthylamine A
Fast Pink for Silk .
695 | Paraphenylene Violet| I ’20:—  337| p-Phenylene-diamine

0-Amino-azo-toluene

p-(0-Tolyl-azo)-o-toluidine (C. A. nomen.)
CHs CH3

O <>NH2 — Oy H 5Ny — 225

SrarisTics.—Manufactured 1917:—14,355 lbs.
Manufactured 1918:— ?
Manufactured 1919:— 4,836
Manufactured 1920:— ?

FormaTiON.—From o-toluidine, by molecular rearrangement of diazo-
amino-toluene, which in turn is made by the reaction of equal
molecules of o-toluidine and diazo-toluene chloride (diazotized
o-toluidine)

LiTErATURE.—Cain, Intermediate Products (2d Ed.), 82.
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Dyes Derived from 0-Amino-azo-toluene
Schulta Ordinary Name and Statistics of Other Intermediates A%Z:
I}Z‘;"g);: Class of Dye J&'gﬁ}éc‘,ﬁi Used and Notes cgfég&
Monoazo Dygs
68 | Spirit Yellow R [This is amino-azo- S8
Yellow Fat Color toluene]
149 | Fast Yellow R [Oleum] A
Disazo DyEs
230 | Cloth Red 3 GA I ’14:—  251| Bronner’s Acid M
231 | Cloth Red 3B Extra |1 ’14:— 15| Ethyl-2-naphthyl- M
1°20:— 84| amine-7-sulfonic Acid
232 | Sudan IV I°14:— 51| B-Naphthol 8s
y M’17:— 13,334 MF
M ’18:— 14,904
M’19— ?
M’20:— ?
233 | Cloth Red B I ’14:— 1,962| Nevile-Winther Acid M
M’18:— ?
M’19.— ?
M’20:—" ?
234 | Cloth Red G I’14.— 554 Schaeffer’s Acid M
235 | Croceine 3B M’19:— ? 1-Naphthol-4: 8-disul- A
M’20.— ? fonic Acid
236 | Cloth Red B I’14:— 14,293 R Acid
Wool Red B M’17:— ?
M’18— ?
M’19:— . ?
M’20:— ?

0-Amino-azo-toluene-sulfonic Acid

4-(4-Amino-m-tolyl-azo)-m-toluene-sulfonic Acid (C. A. nomen.)

CH;

ros >

NH2 == CqusNaOaS == 305

ForMATION.—0-Amino-azo-toluene is sulfonated with oleum
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Dyes Derived from o-Amino-azo-toluene-sulfonic Acid

Nr. Dye
Schultz . Statistics of : .
Ordinary Name and Nther Intermediates Appli-
Number Import and £
for Dye Class of Dye Manufacture TJsed and Notes cgm
Disazo Dyss
252 | Cloth Scarlet R B-Naphthol M
253 | Orseilline BB Nevile-Winther’s Acid A
254 | Bordeaux G Schaeffer’s Acid A
255 | Croceine Scarlet 8B |1’14:—2,379 | Croceine Acid A
Ponceau 6RB 1°20:— 154

.Amino-azo-xylene
4-(2: 4-Xylyl-az0)-2: 5-zylidine (C. A. nomen.)
H,C

H3C<:>N2C>N Hz = CmngNa — 253

CH; CH;,

FormaTiON.—From xylidine, and by action of diazo-m-xylidine (2: 4~
xylidine) on p-xylidine (2: 5-xylidine)
LiteraTUrRE.—NO0lting and Forel, Ber. 18, 2668 (1885)
Nietzki, Ber. 13, 471 (1880)
Schultz, Chemie Steinkohlenteers 1, 137

Dyes Derived from Amino-azo-xylene

=y Dye
Schultz . Statistics of . .
Ordinary Name and Other Intermediates Appli-
Number Import and :
for Dye Class of Dye Manufacture Used and Notes cgltamss
Disazo Dygs
237 | Bordeaux BX Schaeffer’s Acid A
238 | Union Fast Claret R Acid A

m-Amino-benzaldehyde

HCO

ONHg = C7H7NO =12}
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FormaTioN.—Benzaldehyde is nitrated, resulting in a mixture of 0- and
m-nitro-benzaldehyde (20 and 80 per cent). The reduction is
effected and the o-derivative is removed by treating the crude
nitration mixture with sodium hydrosulfite and hydrochloric acid,
whereupon the o-derivative ecrystallizes out as the anhydro-
derivative of o-amino-benzaldehyde. The solution contains the
m-amino-benzaldehyde, and it is used directly

LiteErATURE.—Cain, Intermediate Products (2d Ed.), 144, 145
Lange, Zwischenprodukte, #316-318

Uses.—For preparation of m-Hydroxy-benzaldehyde

P-Amino-penzaldehyde
HCO

O =CH;NO=121

NH,

FormaTIiON.—p-Nitro-toluene, in alcoholic solution, is run into a solu-
tion of sulfu in caustic soda; and the mixture is heated under a
reflux condenser for 13 hours, and then separated

LiteraTURE.—Lange, Zwischenprodukte, #319-327
Ulimann, Enzy. tech. Chemie, 2, 307

Dyes Derived from p-Amino-benzaldehyde

Schultz Statistics of Dye

Ordinary Name and Other Intermediates Appli-
Number Import and z
Jor Dye Class of Dye Manufacture Used and Notes cgltapgr;

MonNoazo Dyks

129 | Chromazone Red A I’14:—243 | Chromotropic Acid M
130 | Chromazone Blue R Chromotropic Acid M
Ethyl-phenyl-hydrazine

P-Amino-penzaldehyde Ethyl-phenyl-hydrazone (C. A. nomen.)
See, p-Amino-benzylidine-ethyl-phenyl-hydrazone

1-Amino-4-benzamido-anthraquinone (C. A. nomen.)

See, 1-Amino-4-benzoylamino-anthraquinone
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2-Amino-p-benzene-disulfonic Acid (C. A. nomen.)
Aniline-2: 5-disulfonic Acid
SO;H

NH:  _ ,H,NOS,—253

SO:H

ForMaTIiON.—The sodium salt of 4-chloro-3-nitro-benzene-sulfonate is
boiled with sodium sulfite, resulting in formation of sodium 2-nitro-
benzene-disulfonate, which is reduced with iron and acetic acid to
aniline-2: 5-disulfonic acid

LiteraTURE.—Cain, Intermediate Products (2d Ed.), 49
Lange, Zwischenprodukte, #957

Usss.—For preparation of ethyl-m-amino-phenol
4-Amino-m-benzene-disulfonic Acid (C. A. nomen.)
Aniline-2: 4-disulfonic Acid
SO;H

SO3H == CGH7NOGSz fZ=3 253
NH,

FORMATION.——By heating sulfanilic acid (p-aniline-sulfonic acid) with
oleum at 170-180° C.

LiTERATURE.—Ann. 198, 17
Beilstein, Organische Chemie (3 auf.) II, 571

Dye Derived from 4-Amino-m-benzene-disulfonic Acid

e Dye
Schultz . Statistics of . .
Ordinary Name and Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Manufacture Used and Notes cgtmtz?
Disazo Dy
263 | Jet Black R a-Naphthylamine A
Phenyl-a-naphthyl-
amine

m-Amino-benzene-sulfonic Acid
See, Metanilic Acid



40 DYES CLASSIFIED BY INTERMEDIATES

p-Amino-benzene-sulfonic Acid
See, Sulfanilic Acid

Amino-benzenyl-o-amino-thio-cresol
See, Dehydro-thio-p-toluidine

m-Amino-benzoic Acid

COOH

ONHz = C7H7N02: 137

FormaTiON.—m-Nitro-benzoic acid is reduced with iron and acetic acid

LiTeRATURE.—Ullmann, Enzy. tech. Chemie, 2, 333

Dyes Derived from m-Amino-benzoic Acid

T Dye
Schultz 3 Statistics of - 3
Ordinary Name and Other Intermediates Appli-
Number Import and .
Jor Dye Class of Dye Manufacture Used and Notes cgltzgg
Monoazo Dyes
203 | Yellow Fast-to-soap Diphenylamine M
204 | Diamond Yellow G Salicylic Acid M
TeTrRAKISAZO DYE
486 | Direct Brown J 1°14:—3,640 | m-Phenylene-diamine D
(3 mols)
m-Amino-benzoic Acid
(2 mols)

o-Amino-benzoic Acid
See, Anthranilic Acid

1-Amino-4-benzoylamino-anthraguinone

1-Amino-4-benzamido-anthraquinone (C. A. nomen.)

Co NH,

<X X) == 021H14N203 =342

CO” NH.COCH;
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41
ForMaTiON.—By heating 1: 4-Diamino-anthraquinone in a toluene or
nitro-benzene solution with benzoyl chloride

LiteraTurRE—Cf. Ullmann, Enzy. tech. Chemie, 1, 164

Dye Derived from 1-Amino-4-benzoylamino-anthraquinone

Schultz ; Y Statistics of - Dye
: Ordinary Name and Other Intermediates Appli-
Number Import and : 3
S By Class of Dye Mm{’;}wm Used and Notes m
ANTHRAQUINONE AND
Avvurep Dyes
‘833 | Algol Olive R 1’14:—13,334 | 1-Benzoylamino-4- v
1°20:— 461 chloro-anthraquinone
[Chloro-sulfonic Acid]

p-Amino-benzyl-diethylamine
p-Amino-N: N-diethyl-benzylamine (C. A. nomen.)
CH:.N. (CHs):

=CuHsN>:=178
NH:

ForaaTion.—p-Nitro-benzyl chloride is treated with 2 mols of diethyl-
amine in aleoholic solution at 100° C.; and the resulting p-nitro-
benzyl-diethylamine is reduced with SnCl; and HCI to the p-amino-
benzyl-diethylamine

LiTErRATURE.—Ber. 28, 1141
Cf. Lange, Zwischenprodukte, #255

Dye Derived from p-Amino-benzyl-diethylamine

Schultz . . Statistics of . Dye
7 Ordinary Name and Other Intermediates |Appli-
?wugll;r Class of Dye JI[':,’::}';;:;‘,G Used and Notes cation
Trisazo Dye
435 | Janus Brown B a-Naphthylamine B
Resorcinol or m-phenyl-
ene-diamine
[or Chrysoidine]
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0-Amino-benzyl-dimethylamine

0-Amino-N: N-dimethyl-benzylamine (C. A nomen.)
CH, . N(CHs),
NH2 — CQH14N2 —=150

FormaTiON.—0-Nitro-benzyl chloride is treated with 2 mols of dimethyl-
amine in alcoholic solution at 100° C., and the resulting o-nitro-
benzyl-dimethylamine is reduced with SnCl; and HCl to the
o-amino-benzyl-dimethylamine

LiteraTURE.—CY. Ber. 28, 1141

Cf. Lange, Zwischenprodukte, #250, 255

Dyes Derived from o-Ar_nino-banzyl-dimethyla.mine

T Dye
Schultz . Statistics of g 5
Ordinary Name and Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Manufacture Used and Note.? cgtw;n,

Moxoazo DyEes :
74 | Tannin Orange 1°14:—2,202 | p-Amino-benzyl-di- B
1°20:— 349 methylamine

B-Naphthol (2 mols)

75 | New Phosphine G | I'14:— 500 | p-Amino-benzyl-di- B
methylamine
Resorcinol (2 mols)

P-Amino-bhenzyl-dimethylamine
p-Amino-N: N-dimethyl-benzylamine (C. A. nomen.)
CH,.N(CHs).

= CsHuNz =150
NH,

FORMATION.——f)-Nitro-benzyl chloride is treated with 2 mols of dimethyl-
amine in alcoholic solution at 100° C.; and the resulting p-nitro-
benzyl-dimethylamine is reduced with SnCl, and HCI to the p-
amino-benzyl-dimethylamine

LiteraTure.—Ber. 28, 1141

Lange, Zwischenprodukte , #1255
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Dyes Derived from p-Amino-benzyl-dimethylamine
ﬁchugz Ordinary Name and ?’tatistics oé Other Intermediates Al;gfi
um mport an VT
for Dye Class of Dye Manufacture Used and Notes cg%g,
: Monoazo DyEs
74 | Tannin Orange R I°14:—2,202 | 0-Amino-benzyl-di- B
1’°20:— 249 methylamine
B-Naphthol (2 mols)
75 | New Phosphine G | I’14:— 500 | o-Amino-benzyl-di- B
methylamine
Resorcinol (2 mols)

p-Amino-benzyl-ethyl-aniline-sulfonic Acid

See, Ethyl-sulfobenzyl-p-phenylene-diamine

p-Amino-benzylidene-ethyl-phenyl-hydrazone

Ethyl-phenyl-hydrazone of p-Amino-benzaldehyde

p-Amino-benzaldehyde Ethyl-phenyl-hydrazone (C. A. nomen.)

C.H;
HC:N. N<
CeHjs
== 015H17N3: 239
NH,
FormaTION.—By condensation of ethyl-phenyl-hydrazine and p-amino-
benzaldehyde
Dye Derived from p-Amino-benzylidene-ethyl-phenyl-hydrazone
I§ ch'u%ltz Ordinary Name and ?’tatistics 0£ Other Intermediates Agg;i-
umber mport an :
jor Dye Class of Dye M afzz)ufa vt Used and Notes cgfzg
Monoazo Dy
130 | Chromazone Blue R Chromotropic Acid M
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1-Amino-2-bromo-4-hydroxy-anthraquinone
4-Amino-3-bromo-1-hydroxy-anthraquinone (C. 4 nomen.)

CO NH2
<X X)Bf — C,.HsBrNO;— 318
c0” ¥

ForMaTioN.—From 1-amino-2: 4-dibromo-anthraquinone by heating
with monohydrate at 100-110°

LireraTurE.—Lange, Zwischenprodukte, #3314

Dye Derived from 1-Amino-2-bromo-4-hydroxy-anthraquinone

- Dye
Schultz . Statistics of 5 :
Ordinary Name and Other Intermediates Appli-
Number Import and £
for Dye Class of Dye Manufacture Used and Notes cCaltzgz

ANTHRAQUINONE AND
ALuiep DyEs
844 | Algol Blue 3G 1°14:—9,191 | 1-Amino-2-bromo-4- A%
1°20:—3,896 hydroxy-anthraqui-

none (2 mols)

4-Amino-3-bromo-1-hydroxy-anthraquinone (C. A. nomen.)
See, 1-Amino-2-bromo-4-hydroxy-anthraquinone

1-Amino-4-bromo-2-methyl-anthraquinone
C O NH2

Co” g,

ForMATION.—2-methyl-anthraquinone (which is obtained by the con-
densation of toluene with phthalic anhydride) is nitrated and
reduced. The resulting 1-amino-2-methyl-anthraquinone is bromi-
nated in a glacial acetic acid solution and the 1-amino-4-bromo-
2-methyl-anthraquinone is formed

LiteraTurE.—Ullmann, Enzy. tech. Chemie, 1, 486
Barnett, Anthracene and Anthraquinone, 80, 192, 229
Cain, Intermediate Products (2d Ed.), 260
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Dyes Derived from 1-Amino-4-bromo-2-methyl-anthraquinone
Schultz Ordinary Name and ?tatistics 0{'7; Other Intermediates Aggfi
Number mport an g 47
for Dye Class of Dye NManidocnrt Used and Notes cgltz;z
ANTHRAQUINONE AND
AvrLiep DyEs .
859 | Cyananthrol R 1°14:—18,792 | p-Toluidine A
1°20:— 2,416 | [Sulfonation]
860 | Cyananthrol G I°20:— 5,127 | p-Toluidine A
[Sulfonation]
1-Amino-6-chloro-anthraquinone
CO NH2
e <>/ b — CuH{CINO, = 257
\CO
Dye Derived from 1-Amino-6-chloro-anthraquinone

]gchubltz Ordinary Name and ?tat'istics oﬁ’ Other Intermediates Alzzg;i-

wumber vy mport an 3
for Dye Class of Dye Manufacture Used and Notes cg’%t;?;

ANTHRAQUINONE AND
ALLiEp DYES
827 | Indanthrene I’14:—28,728 | 1-Amino-6-chloro-an- v
Bordeaux B extra | I ’20:— 4,056 thraquinone (2 mols)
2: 7-Dichloro-anthra-
quinone

2-Amino-6-chloro-benzene-sulfonic Acid (C. A. nomen.)

3-Chloro-aniline-2-sulfonic Acid

m-Chloro-aniline-o-sulfonic Acid

Cl

SO;H
NH.

== CsHeClNOaS = 20055

FormaTion.—By the reduction of m-~chloro-nitro-benzene-o-sulfonic
acid in the usual way.
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LitEraTURE.—Beil. 11, 571

Dye Derived from 2-Amino-6-chloro-benzene-sulfonic Acid

L Dye
Schultz . Statistics of s :
Ordinary Name and Other Intermediates Appli-
]]Voi:-";)b;; Class of Dye ﬁ?ﬁg}é&%a Used and Notes cg%g
Monoazo Dy
131 |Permanent Orange R B-Naphthol CL

1-Amino-4-chloro-3-methyl-benzene-6-sulfonic Acid

See, 2-Amino;5-chloro-p-toluene—sulfonic Acid (C. A. nomen.

SO.H =1)

2-Amino-5-chloro-p-tfoluene-sulfonic Acid (C. A. nomen.SO; H=1)
2-Chloro-5-toluidine-4-sulfonic Acid (CH;=1)
1-Amino-4-chloro-3-methyl-benzene-6-sulfonic Acid

Cl

SO;H
NH.

CH;

= C;H;;CINO;S =221.5

StatisTics.—Manufactured ’20:—22,753 Ibs

FormaTION.—From o-chloro-toluene-p-sulfonic acid (CHs =1) by nitra-
tion and subsequent reduction

LiteraTURE.—Lange, Zwischenprodukte, #1022

Dye Derived from 2-Amino-5-chloro-p-foluene-sulfonic Acid (SOs H=1)

e . Dye
Schultz : Statistics of . ye,
Ordinary Name and Other Intermediates Appli-
Number Import and 3
1o Dyge Class of Dye Meinasacture Used and Notes ‘cgltlz;;g
Monoazo DyE
153 | Lake Red C I ’14:—306,607| B-Naphthol CL

M’19:— ?
I ’20:— 4,105
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4-Amino-chrysoidine (C.A. nomen.)

2: 4: 4'-Triamino-azo-benzene

H.N ;
HzNON 2 NHz = 012H13N5 —_— 227

FormaTION.—(1) p-Amino-acetanilide (acetyl-p-phenylene-diamine) is

diazotized and combined with m-phenylene-diamine, and then the
acetyl group removed

(2) p-Nitro-aniline is diazotized and combined with m-phenylene-
diamine, and the product reduced with sodium sulfide

LiteraTURE.—Lange, Zwischenprodukte, #1765

Dye Derived from 4-Amino-chrysoidine

Dye
Schultz . Statistics of .
Ordinary Name and Other Intermediates Appli-
Number Import and
for Dye Class of Dye Manufacture Used and Notes cgltg?
Disazo Dye
239 | Azotol C B-Naphthol MF

2-Amino-p-cresol (OH=1, C. A. nomen.)
m-Amino-p-cresol (CH; =1)
3-Amino-p-cresol (Eng. and Germ. nomen. CHz;=1)

OH

NH: _ oH,NO=123

CH;

FormaTioN.—(1) p-Cresol is nitrated and then reduced with SnCl, and
HCl. (2) p-Toluidine is treated with nitric and nitrous acids so as
to form 2-nitro-p-cresol (OH =1), which is then reduced to the
amino compound

LitErATURE.—Ber. 22, 348; 24, 1960

Beil. II, 752
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Dye Derived from 2-Amino-p-cresol

Schultz
Number,
Jor Dye

Ordinary Name and
Class of Dye

Statistics of
Import and
Manufacture

Other Intermediates
Used and Notes

Dye
Appli-
cation
Class

260

Disazo Dy
Erio-Chrome
Verdon

1°14:—882

Sulfanilic acid
B-Naphthol

ACr

3-Amino-p-cresol (Eng. and Ger. nomen. CHs=1)
See, 2-Amino-p-cresol (OH =1, C. A. nomen.)

3-Amino-p-cresol (OH=1,C. A. nomen.)
6-Amino-p-cresol (CH;=1)
o-Amino-p-cresol (CH; =1, Ger. and English nomen.)
OH

ONH? = CyHeNO =123

CH;

FormaTiON.—p-Toluidine is nitrated, and the 3-nitro-p-toluidine
sulfate (NHz=1) therefrom is treated with NaNQO, in the cold
and then boiled with dilute sulfuric acid, thus forming 3-nitro-p-
cresol, which latter on reduction with SnCl, and HCI gives 3-amino-
p-cresol

LiteraTurE.—Beil. 11, 751, 753

Dye Derived from 3-Amino-p-cresol

e Dye
Schultz . Statistics of . .
ik ke Ordzcnltéggé g aI'r)neeand Import and Ot{LIer gntegn%dztaées A ;;plz_
for Dye Yy Manufacture 7 i C&ZZZ
XanTHONE DYE
576 | Rhodamine 3G I°14:—19,568 | Dimethylamino - hy-| B
1°20:— 855 droxy - benzoyl- ben-

zoie acid
[Ethyl esterification]

6-Amino-p-cresol (CH;=1)
See 3-Amino-p-cresol (OH =1, C. A. nomen.)
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m-Amino-p-cresol (C H;=1)
See, 2-Amino-p-cresol (OH =1, C. A. nomen.)

0-Amino-p-cresol (CH,=1)
See, 3-Amino-p-cresol (OH =1, C. A. nomen.)

2-Amino-p-cresol Methyl Ether (OCH;=1)
6-Methoxy-m-toluidine (C. A. nomen. NHy=1)
m-Amino-p-cresol Methyl Ether (CH;=1)
3-Amino-4-cresol Methyl Ether (CN;=1)

OCH;

NH,

CH;

== CsHuNO = 137

49

FormaTiON.—2-Nitro-p-cresol (OH =1), obtained by action of nitrous
and excess nitric acids upon p-toluidine, is methylated and reduced

LiTeErATURE.—Ber. 22, 348; 24, 960
Dyes Derived from 2-Amino-p-cresol Methyl Ether (OCH;=1)

- 3k Dye
Schultz : Statistics of > :
Ordinary Name and b Other Intermediates Appli-
Number Import and ;
for Dye Class of Dye Monideture Used and Notes cgf;«;g
Monoazo Dygs
96 | Chrome Fast I1°’14:— 150 | Salicylic Acid M
Yellow GG 1°20:— 500
100 | Eosamine B 1°14:—1,914 | 1-Naphthol-3: 8-disul- A
1720:—1,600 fonic Acid
101 | Coccinine B R Acid A
Trisazo DyEs
439 | Direct Indigo Blue A[M ’18:— ? | Benzidine D
H Acid (2 mols)
440 | Direct Indigo Benzidine D
Blue BK Gamma Acid (2 mols)
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m-Amino-p-cresol Methyl Ether (CH;=1)
See, 2-Amino-p-cresol Methyl Ether (OCH;=1)

1-Amino-2: 4-dibromo-anthraquinone
GO VRN

<X bBr — 014H7BI‘2N02 —381
5 By A

ForMATION.—1-Amino-anthraquinone is treated in nitro-benzene solu-
tion and at about 120-130° with an excess of bromine
LiterATURE.—Ullmann, Enzy. tech Chemie, 1, 475
Ger. Pat., 160,169

Dye Derived from 1-Amino-2: 4-dibromo-anthraquinone

7 2D Dye
Schultz : Statistics of g .
Ordinary Name and Other Intermediates Appli-
Number Import and :
Yor. Dye Class of Dye Manufacture Used and Notes cg;;(;;z
ANTHRAQUINONE AND
Arniep DyEes
855 | Alizarin Pure Blue B p-Toluidine ACr
[Sulfonation]
2-Amino-4: 6-dichloro-phenol
OH
Cli ZNH:  — yH,cLNO=178
Cl
ForMATION.—4: 6-Dichloro-2-nitro-phenol is reduced with tin a.nd
hydrochloric acid
LiteraTUuRE.—Beil. 11, 727
Dye Derived from 2-Amino-4: 6-dichloro-phenol
ﬁchugtz Ordinary Name and ;?tatistics °£ Other Intermediates A?g;z
‘umber mport an S
for Dye Class of Dye Manufacture Used and Notes cgfm

Monoazo Dy
86 | Azarine S B-Naphthol M
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4-Amino-1-diethylamino-benzene-3-thiosulfonic Acid
See, Diethyl-p-phenylene-diamine-thiosulfonic Acid

p-Amino-diethyl-aniline
See, N : N-Diethyl-p-phenylene-diamine (C 4. nomen.)

p-Amino-diethyl-aniline-thiosulfonic Acid
See, Diethyl-p-phenylene-diamine-thiosulfonic Acid

p-Amino-N: N-diethyl-benzylamine (C. A. nomen.)
See, p-Amino-benzyl-diethylamine

2-Amino-5-dimethylamino-benzene-thiosulfonic Acid (C. 4.
nomen.)

See, Dimethy!-p-phenylene-diam ne-thiosulfonic Aecid

m-Amino-dimethyl-aniline
See N: N Dimethyl-m-phenylene-diamine ‘C. A. nomen.)

p-Amino-dimethyl-aniline
See, N: N-Dimethyl-p-phenylene-diamine (C. A. nomen.)

p-Amino-dimethyl-aniline-thiosulfonic Acid
See, D'methyl-p-phenylene-diamine-thiosulfonic Acid

0-Amino-N: N-dimethyl-benzylamine (C. A. nomen.)
See, 0-Amino-benzyl-dimethylamine

p-Amino-N: N-dimethyl-benzylamine (C. A. nomen.)
See, p-Amino-benzyl-dimethylamine

4’-Amino-2: 4-dinitro-diphenylamine
N- 2: 4-Dinitro-phenyl)-p-phenylene-diamine (C. A. nomen.)
NO,

OzNONH\->N Hz - C12H10N4O4 = 274
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. FormaT:oN.—1-Ch’oro-2: 4-dinitro-benzene is condensed with p-phenyl-
ene-diamine

LiTeraTUHE.—Lange, Zwischenprodukte, #1666

Dye Derived from 4’-Amino-2: 4-dinitro-diphenylamine

l [0 Dye
I(,g;},%lg Ordinary Name and %Z(fzczrfﬁ Other I ntermerdiates Appli-
for Dye Class of Dye Manufacture Used and Notes C(C,'llt}zg.’:

727 | Auronal Black B

SuLrur Dy
[Glycerol; S+ Na,S] S

o-Amino-diphenylamine
N-Phenyl-o-phenylene-diamine (C. A. nomen.)

: ONHO: CraH 1N, — 184

FormaTIiON.—By reducing o-nitro-diphenylamine (from o-bromo-nitro-
benzene and aniline) by heating with ammonium sulfide

L-reraTURE.—Lange, Zwischenprodukte, #1611
Chem. Zeitung, 18, 1095
Ber. 23, 1843

Dye Derived from o-Amino-diphenylamine

LA Dye
Schultz 3 Statistics of ; Ye,
Noirbeor OrdzCnlzrg ]Yf alr)neeand Import and Ot{z}er eé nte:imz\e]dviates A};]?ll-
for Dye - a Ly Manufacture SeAInG IV ies c&;‘;’;
AzinE DyE
668 | Flavinduline O I ’14:—660 Phenanthrene-quinone | B

p-Amino-diphenylamine

N-Phenyl-p-ph nylene-diamine (C. A. nomen.)

HzNONHO g C12H12N2 c== 184
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FormaTioN.—This intermediate can be prepared by reducing Orange
1V, by means of sodium sulfide and sulfur. The Orange IV
results from the coupling of diazotized sulfanilic acid with di-
phenylamine

LireraTURE.—Lange, Zwischenprodukte, #1611
Cain, Intermediate Products (2d Ed.), 74

Dyes Derived from p-Amino-diphenylamine

T Dye
Schultz ] Statistics of : :
Ordinary Name and Other Intermediates Appli-
%Z”g;: C’lasz of Dye ]&?5’3};;3?6 Used and Notes %1?%?
‘ AziNe DyE
687 | Rosolan O I ’20:—1,083 * | Aniline B
- o-Toluidine
g [Oxidation]
ANILINE Brack
Groupr
922 | Dipheny! Black I ’14:—1,470 | p-Amino-diphenyl- Special
M’19:— ? amine (x mols)-
M’20.— ? [Oxidation]

p-Amino-diphenylamine-2-sulfonic Acid

2-Anilino-5-amino-benzene-sulfonic Acid (C. A. nomen.)

SOH
H.NC >NHO — CuoHeN, 0,8 — 264

FormaTioN.—p-Chloro-nitro-benzene is sulfonated to 2-chloro-5-nitro-
benzene-sulfonate, which latter in presence of glycerol and sodium
carbonate is condensed with aniline to form p-nitro-diphenylamine-
2-sulfonic acid. This is reduced by iron and hydrochloric acid,
resulting in p-amino-diphenylamine-2-sulfonic acid

LiteraTURE.—Cain, Intermediate Products (2d Ed.), 75
Cf. Lange, Zwischenprodukte, #1646, 1647

Uses.—For preparation of the Nerol Dyes
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a-(p-Amino-N-ethyl-anilino)-p-foluene-sulfonic Acid (C. 4.
nomen.)

Sce, Ethyl-sulfobenzyl-p-phenylene-diamine

a-(4-Amino-N-ethyl-3-sulfomercapto-anilino)-p-tfoluene-sulfonic
Acid (C. A. nomen.)

See, Ethyl-sulfobenzyl -p-phenylene-diamine-thiosulfonic Acid

p-Amino-ethyl-o-toluidine (CH;=1)
See, N*-Ethyl-4-m-tolyene-diamine (C. A. nomen. NH;=1)

p-Amino-ethyl-o-foluidine _(N H.=1)
See, N'-Ethyl-p-tolylene-diamine

Amino-G Acid

2-Naphthylamine-6: 8-disulfonic Acid

7-Amino-1: 3-naphthalene-disulfonic Acid (C. A. nomen.)
B-Naphthylamine-y-disulfonic Acid
B-Naphthylamine-disulfonic Acid G

HOsS
HOsS e C1oHyNO6S, = 303
StaTisTics.—Manufactured 1918:— ?

Manufactured 1919:— ?
Manufactured 1920:—894,624 Ibs.

FormaTION.—From G acid, by heating the sodium salt with ammonia
and sodium bisulfite solution, in an autoclave under pressure

LiterATURE.—Lange, Zwischenprodukte, #2599
Cain, Intermediate Products (2d Ed.), 209

1 Occasionally in the older literature, this 2-naphthylamine-6: 8-disulfonic Acid
has been called G Acid.
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Dyes Derived from Amino-G Acid
oy Dye
Schultz : Statistics of . c
Ordinary Name and Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Manufacture Used and Notes cglt;g?
Moxoazo Dy=r
178 | Crumpsall Yellow Salicylic Acid A
Disazo DyEes
270 | Brilliant Croceine 9B Aniline A
G and R Acids
271 | Diamine Blue 6G 1-Amino-2-naphthol D
ethyl ether
B-Naphthol
272‘ Naphthol Black B | I ’14:—103,598{ a-Naphthylamine A
Brilliant Black B M’'19:— ? ,|R Acid
I°20:— 50,

1-Amino-4-hydroxy-anthraquinone

4-Amino-1-hydroxy-anthraquinone (C. 4. nomen.)

co. NH;

x X) = C1 HyNO; =239
CO

FormaTioN.—(1) From quinazarin by heating with ammonia. (2) From
1-amino-anthraquinone by heating with sulfuric acid (66° Be.) and
boric acid to 180-200° C.

LiteraTurE.—Lange, Zwischenprodukte, #3253-3255

Dye Derived from 1-Amino-4-hydroxy-anthraquinone

151(;};::1)15 Ordinary Name and ’%z;}g’tﬁi’% Other Intermediates Angfz-
for Dye Class of Dye Manufacture Used and Notes cg{(ﬁ?
ANTHRAQUINONE AND
ALviep DyEes
818 | Algol Pink R 1’14:— 126 | Benzoyl chlgride A%

1°'20:—1,368
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4-A;11ino-1-hydroxy-anthra.quinone (C. A. nomen.)
See, 1-Amino-4-hydroxy-anthraquinone

4-Amino-4’-hydroxy-diphenylamine
p-(p-Amino-anilino)-phenol (C. A. nomen.)

H2N<>NHOOH — CH1uN,0 =200

ForMaTioN.—From phenol and p-phenylene-diamine by oxidation at
low temperature

LiTeraTURE.—Lange, Zwischenprodukte, #1639-1643
Dye Derived from 4-Amino-4'-hydroxy-diphenylamine

ey Dye

]gz}ﬁgg Ordinary Name and ?’::tzgzc; r% Other Intermediates Appli-
Class of Dye p Used and Notes cation

for Dye Manufacture Gl

SuLrur Dyg
732 | Autogene Black 1°14:—7,495 | Phenol S
[SoCly; S+ NasS]

2-Amino-7-hydroxy-diphenylenazine
See, 2-Amino-8-hydroxy-phenazine

2-Amino-4’-hydroxy-4-nitro-diphenylamine
4-Nitro-2-amino-4’-hydroxy-diphenylamine
p-(2-Amino-4-nitro-anilino)-phenol {C. A. nomen.)
NH,
O.N NH—< SOH= CysH,N:O; = 245
2 \—/ 1241114N3VJ3

FormaTion.—Chloro-dinitro-benzene is condensed with p-amino-
phenol in presence of an acetate to 2:4-dinitro-4’-hydroxy-di-

phenylamine, which by partial reduction furnishes the above de-
rivative.

LrreraTure.—Beil 11, spl., 399; 1V, spl., 397

Lange, Zwischenprodukte, #1670
Thorpe, Dic. Chemistry, 2, 245
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* Dyes Derived from 2-Amino-4'-hydroxy-4-nitro-diphenylamine

S Dye
Schultz ; Statistics of ‘ 3
Ordinary Name and Other Intermediates Appli-
Number Import and 3
jor Dye Class of Dye Monufacture Used and Notes c&z;;g;z
SurLrur DyEes
726 | Pyrogene Direct Blue| I ’14:—10,934 | [Alcohol; S+ NagS] S
Pyrogene Blue 1°20:— 2,498
730 | Pyrogene Black G [I’14:— 8,725 |[S+NaS; Itisnotcer-| S
tain that the amino-hy-
droxy - nitro - diphenyl-
amine referred to s
the one with the posi-
tions given above]
736 | Thion Blue B 1°’14:— 7,353 | [CS;; S+ NagS}] S
1°20:—11,855

2-Amino-8-hydroxy-phenazine
2-Amino-7-hydroxy-diphenylenazine
8-Amino-2-phenazinol (C. A. nomen.)

HO(X ] X)Nm — CH,N,0 =211

FormaTion.—1-Chloro-2: 4-dinitro-benzene condensed with p-amino-
phenol, the product reduced, and the resulting diamino-hydroxy-
diphenylamine oxidized in alkaline solution with manganese dioxide

LiteraTUurE.—Lange, Zwischenprodukte, #1969

Cain, Intermediate Products (2d Ed.), 83

Dye Derived from 2-Amino-8-hydroxy-phenazine

ool Dye
];/'ch‘%éi Ordi&ary N, al")ne and ?ﬁgﬁjﬁﬁ:g Other Intermediates Apgli-
for Dye ass of Dye Manufacture Used and Notes cg;;gg
SuLrur Dy
739 | Immedial I°14:—15,496 [S+NayS] S
Bordeaux G
Immedial Maroon B
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G-Amino-2-hydroxy—thiona.phthene (C. A. numbering)

~6-Amino-3-hydroxy-thionaphthene (German numbering)

S
H2N<X ke
Zon

5\
HzNO( CH, — C.H,NOS= 165
o

FormaTION.—4-Acetamido-2-amino-benzoic acid is diazotized, reacted
first with potassium xanthate (C.H;O .CS.SK) and then with
chloro-acetic acid, forming 4-acetamido-2-thioglycolic-benzoic acid,
which by melting forms the desired 5-amino-2-hydroxy-thio-
naphthene

LiteEraTURE.—Lange, Zwischenprodukte, #2166
Ullmann, Enz. tech. Chemie, 3, 568

Dyes Derived from 5-Amino-2-hydroxy-thionaphthene

S Dye
Schultz . Statistics of : g
Ordinary Name and Other Intermediates | Appli-
Number Import and :
for Dye Class of Dye M arz:ufa LT Used and Notes %{;{:;
Inpico Grour DyEs
902 | Helindone Brown 2R| I ’14:— 876 | 2-Isatin-anilide v
1’20:— 1,778 | [Bromination; ? classi-
fication]
903 | Helindone Brown 5R 2-Isatin-anilide v
[Bromination]
904 | Helindone Brown G | I ’14:—13,086 | Isatin A%
I°20:— 2,200 | [Bromination]
911 | Ciba Orange G 1’14:— 222 | Acenaphthenequinone v
[Bromination]
914 | Helindone Orange D | I '20:— 17 | 5-Amino-2-hydroxy- A%

thionaphthene (2 mols)
[Bromination]

6-Amino-3-hydroxy-thionaphthene (German numbering)

See, 5-Amino-2-hydroxy-thionaphthene (C. A. numbering)
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1-Amino-4-methoxy-anthraquinone

co NH, N
<>< p = C15H11N03 — 200
CO OCH;

FormaTioN.—Probably by the nitration and subsequent reduction of
1-methoxy-anthraquinone. The 1-methoxy-anthraquinone is ob-
tained from 1-nitro-anthraquinone by heating with an alcoholic
solution of potassium methylate with exclusion of water

LiteraTuRE.—Cf. Barnett, Anthracene and Anthraquinone, 169, 279,
280, 287 3

Dyes Derived from 1-Amino-4-methoxy-anthraquinone

4 JhE3 Dye

Schultz g Statistics of . : e,
Ordinary Name and Other Intermediates Appli-

Number Import and 3
jor Dye Class of Dye Manufacture Used and Notes g;(t:;n

ANTHRAQUINONE AND

ALuiEp DyEs
815 | Algol Scarlet G 1°20:—959 Benzoyl! chloride

829 | Algol Bordeaux 3B | I ’20:— 61 1-Amino-4-methoxy-an-
thraquinone (2 mols)

2: 6-Dichloro-anthra-
quinone

1-Amino-2-methyl-anthraquinone

co. NH

<X X)CHa = C;sHuNO, =237
CO

FormaTIiON.—2-Methyl-anthraquinone is dissolved in sulfuric acid
solution and nitrated with sodium nitrate. The nitro compound
is then separated and reduced with sodium sulfide

LiterATURE.—Cain, Intermediate Products (2d Ed.), 260
Lange, Zwischenprodukte, #3209
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Dye Derived from 1-Amino—2-methyl-a.nthra.quinone

P Dye
Schultz : Statistics of . ye
Naosbot Ord%ry i\}al'))neeand Import and Otlégr gntezmirdzates A;;?h-
for Dye S8 Y Manufacture SECIARGLINLES Cglé‘:sz
ANTHRAQUINONE AND
Avuiep DyEes
868 | Cibanone Brown B | I ’14:—399 [Sulfur] v

3-Amino-4-methyl-diphenylamine
See, N'-Phenyl-4-m-tolylene-diamine

IV-Amino-5-methyl-2-phenyl-thiazol-sulfonic Acid
See, Dehydro-thio-p-toluidine-sulfonic Acid

N-(3-Amino—4—methyl-phényl)-p-toluene-sulfamide
3’-Amino-(p-tolyene-sulfo)-p-toluide (C. A. nomen.)
(Ezample of m-amino-aryl-sulfamide) i

NH. SOz CHa — C14H15N2028 =4

ONH2

CH;

ForMATION.—3-Nitro-p-toluidine (NH;=1) is suspended in water,
p-toluene-sulfochloride and soda added. The reaction product
is purified by solution in dilute caustic soda and precipitation with
hydrochloric acid. This nitro body is now reduced with zine dust
and hydrochloric acid to the amino-sulfamide

LiteraTURE.—Lange, Zwischenprodukte, #1801

Schultz-Heumann, Anilinfarben, 4, 2103
Ger. Pat. 135,016

Dyes Derived from N-(3-Amino-4-methyl-phenyl)-p-toluene-sulfamide

E Dye
Schultz Ordinary Name and Statistics of Other Intermediates Appli-
Number Import and I
for Dye Class of Dye M arzt)ufa b Used and Notes ccaiiwn
ass

Moxoazo Dys
92 | Metachrome Picramic Acid M

Bordeaux R




DYES CLASSIFIED BY INTERMEDIATES
a-Amino-naphthalene

See, a-Naphthylamine

B-Amino-naphthalene
See, 3-Naphthylamine

3-Amino-2: 7-naphthalene-disulfonic Acid (C. 4. nomen.)
See, Amino-R Acid

4-Amino-1: 5-naphthalene-disulfonic Acid (C. 4. nomen.)
See, 1-Naphthylamine-4: 8-disulfonic Acid

‘4-Amino-1: 6-naphthalene-disulfonic Acid (C. 4. nomen.)
See, 1-Naphthylamine-4: 6-and-4: 7-disulfonic Acids

4-Amino-1: 7-naphthalene-disulfonic Acid (C. A. nomen.)
See, 1-Naphthylamine-4: 6-and-4: 7-disulfonic Acids

4-Amino-2:-7-naphthalene-disulfonic Acid (C. A. nomen.)
See, Freund’s Acid

B-Amino-1: 3-naphthalene-disulfonic Acid (C. A. nomen.)
See, 1-Naphthylamine-5: 7-disulfonic Acid

6-Amino-1: 3-naphthalene-disulfonic Acid (C. A. nomen.)
See, 2-Naphthylamine-5: 7-disulfonic Acid

7-Amino-1: 3-naphthalene-disulfonic Acid (C. A. nomen.)
See, Amino-G Acid

8-Amino-1: 6-napthalene-disulfonic Acid (C. A. nomen.)
See, 1-Naphthylamine-3: 8-disulfonic Acid

1-Amino-naphthalene-4-sulfonic Acid
See, Naphthionic Acid

1-Amino-2-naphthalene-sulfonic Acid (C. A. nomen.)
See, 1-Naphthylamine-2-sulfonic Acid

61
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2-Amino-1-naphthalene-sulfonic Acid (C. A. nomen.)

See, 2-Naphthylamine-1-sulfonic Acid

4-Amino-1-naphthalene-sulfonic Acid (C. A. nomen.)
See, Naphthionic Acid

5-Amino-1-naphthalene-sulfonic Acid (C. A. nomen.)
See, Laurent’s Acid

5-Amino-2-naphthalene-sulfonic Acid (C. A. nomen )
See, 1-Naphthylamine-6-sulfonic Acid

6-and-8-Amino-2-naphthalene-sulfonic Acids (C. A. nomen.)
See, 1-Naphthylamine-6-and-7-sulfonic Acids

6-Amino-2-naphthalene-sulfonic Acid (C. A. nomen.)
See, Broenner’s Acid

6-and-7-Amino-1-naphthalene-sulfonic Acids (C. A. nomen.)
See, 2-Naphthylamine-5-and-8-sulfonic Acids

7-Amino-2-naphthalene-sulfonic Acid (C. A. nomen.)
See, 2-Naphthylamine-7-sulfonic Acid

8-Amino-1-naphthalene-sulfonic Acid (C. A. nomen.)
See, 1-Naphthylamine-8-sulfonic Acid

8-Amino-1: 3: 5-naphthalene-trisulfonic Acid (C. A. nomen.)
See, 1-Naphthylamine-4: 6: 8-trisulfonic Acid

8-Amino-1: 3: 6-naphthalene-trisulfonic Acid (C. A. nomen.)
See, 1-Naphthylamine-3: 6: 8-trisulfonic Acid !
6-Amino-1-naphthol
OH
== CmHgNO — 159
NH,



DYES CLASSIFIED BY INTERMEDIATES 63

FormAaTION.—From 1-amino-naphthalene-5-sulfonic acid by fusion with
caustic soda at 250°

LiTteraTURE.—Lange, Zwischenprodukte, #2335

Dye Derived from 5-Amino-1-naphthol

fovsl Dye
Schultz | 0,q: N d Statistics of Dot W er ik ot
Number| UTOVMITY vame am Import and e g fbte
for D ye Class of Dye Manufacture Used and Notes cgm
! Monoazo Dy

187 | Lanacyl Blue BB 1°14:—4,200 | H Acid A

Amino-naphthol &
1-Amino-7-naphthol (not considered herein)

1-Amino-8-naphthol-2: 4-disulfonic Acid
8-Amino-1-naphthol-5: 7-disulfonic Acid (C. A. nomen.)
SS Acid or 28 Acid '

Chicago Acid

Amino-naphthol-disulfonic Acid SS

HO NH.

SOsH 0, H,NO,S, =319

SO:H

Stamistics.—Manufactured '19:— ?
Manufactured '20:— ?

FormaTION.—By caustic fusion at 180-190° of sodium 1:8-naphtha-
sultam-2: 4-disulfonate (anhydride of 1-amino-naphthalene-2: 4: 8-
trisulfonic acid), which in turn is made from 1-naphthylamine-
4: 8-disulfonic acid
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LiteraTure.—Cain, Intermediate Products (2d Ed.), 236
Lange, Zwischenprodukte, #2719
Thorpe, Dic. Chemistry, 3, 641

Dyes Derived from 1-Amino-8-naphthol-2: 4-disulfonic Acid

el Dye
Schultz . Statistics of : ek
Ordinary Name and Other Intermediates Appli-
Number Import and £
Tor Dije Class of Dye Manufacture Used and Notes cgltlz;;g
Disazo Dyes X
419 | Chicago Blue RW |I ’14:— 15,176| Dianisidine D
. M’19:— ? | B-Naphthol
I°20:— 150
422 | Chicago Blue 4B I ’14:— 8,269| Dianisidine D
1- Amino-8-naphthol-
4-sulfonic Acid
424 | Chicago Blue 6B I ’14:—118,542| Dianisidine D
M’19:— ? 1-Amino-8-naphthol-
I7'20:— 7,480 2:4-disulfonic Acid
M'20:— ? (2 mols) ‘

1-Amino-8-naphthol-3: 5-disulfonic Acid
8-Amino-1-naphthol-4: 6-disulfonic Acid (C. A. nomen.)

Amino-naphthol-disulfonic Acid B
B Acid

HO NH,

J80:H

HOsS

= 010H9N0782 = 319

FQRMATION.—By sulfonation of 1-amino-8-naphthol-3-sulfonic acid

‘LITERATURE,—Amer. Pat. 606,437
Ger. Pat. A. F. 8626
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Dyes Derived from 1-Amino-8-naphthol-3: 6-disulfonic Acid
&Schubltz Ordinary Name and A;tatistics og Other Intermediates Aggfi—
¢ ;
fO’f‘szz Class of Dye M’Z}: ;}aé;: o Used and Notes cgltm
Disazo Dyes
216 | Domingo Blue Aniline A
Black B p-Nitro-aniline
389 | Eboli Blue B Tolidine D
1- Amino- 8- naphthol-
3: 5-disulfonic Acid
(2 mols)
Trisazo Dys
466 | Eboli Green CW Benzidine D
Salicylic Acid
Sulfanilic Acid

1-Amino-8-naphthol-3: 6-disulfonic Acid

See, H Acid

1-Amino-8-naphthol-4: 6-disulfonic Acid

See, K Acid:

2-Amino-8-naphthol-3: 6-disulfonic Acid

See, 2R Acid

7-Amino-1-naphthol-3: 6-disulfonic Acid (C. 4. nomen.)

See, 2R Acid

8-Amino-1-naphthol-3: 6-disulfonic Acid (C. 4. nomen.)

See, K Acid

8-Amino-1-naphthol-3: 6-disulfonic Acid (C. 4. nomen.)

See, H Acid

8-Amino-1-naphthol-4: 6-disulfonic Acid (C. A. nomen.)
See, 1-Amino-8-naphthol-3: 5-disulfonic Acid
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8-Amino-1-naphthol-6: 7-disulfonic Acid (C. A. nomen.)
See, 1-Amino-8-naphthol-2: 4-disulfonic Acid

Amino-naphthol-disulfonic Acid B
See, 1-Amino-8-Naphthol-3: 5-disulfonic Acid

Amino-naphthol-disulfonic Acid H
See, H Acid

Amino-naphthol-disulfonic Acid K
See, K Acid

Amino-naphthol-disulfonic Acid RR
See, 2R Acid

Amino-naphthol-disulfonic Acid SS
See, 1-Amino-8-naphthol-2: 4-disulfonic Acid

1-Amino-2-naphthol Ethyl Ether
Naphthylamine Ether
2-Ethoxy-1-naphthylamine (C. 4. nomen.)

NH,

@O -CHs o H.NO=—187

ForMATION.—1-Nitro-2-naphthol ethyl ether is reduced in an aleoholic
solution with iron turnings and hydrochloric acid

LiteraATURE.—Lange, Zwischenprodukte, #2345, 2333
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Dyes Derived from 1-Amino-2-naphthol Ethyl Ether

e Dye
Schultz . Statistics of ; ye
Ordinary Name and Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Manufacture Used and Notes cgﬁos?;
Disazo Dy
268 | Naphthyl Blue 1-Naphthylamine-4: 6- | A
Black N and 4:7- disulfonic
acids
a- Naphthylamine
271 | Diamine Blue 6 G Amino-G acid 23D,
B-Naphthol

1-Amino-2-naphthol-4-sulfonic Acid (C. A. nomen.)
1:2:4 Acid

NH.

@OH — C1H,NOS = 239

SO:H

StaTisTics.—Manufactured ’18:—169,999 1bs.
Manufactured ’19:—837,384 lbs.
Manufactured ’20:—971,370 1bs.

FormaTION.—B-Naphthol is changed to the 1-nitroso-g-naphthol,
which is treated with sodium bisulfite. Upon acidification the
free sulfurous acid effects simultaneous reduction and sulfonation

LiteraTURE.—Cain, Intermediate Products (2d Ed.), 233
Lange, Zwischenprodukte, #2507

Dyes Derived from 1-Amino-2-naphthol-4-sulfonic Acid

ol Dye
]{/S'S%g Ordinary Name and ?ﬁgﬁﬁg Other Intermediates | Appli-
Jor Dye Stipeer Dgs Manufacture Used and Notes Cgf;‘;";

Monoazo DyEs
29 | Eriochrome Red B | I '14:— 5,491} 3-Methyl-1-phenyl-5- | ACr
pyrazolone




68 DYES CLASSIFIED BY INTERMEDIATES
Dyes Derived from 1-Amino-2-naphthol-4-sulfonic Acid (continued)
s Dye
Schultz 3 Statistics of : 3
Ordinary Name and Other Intermediates Appli-
Number Import and :
for Dye Class of Dye M arzz)ufacture Used and Notes cglt(zzt;?;
Monoazo DyEs
(continued)
180 | Erichrome Blue I ’14:— 57,000} a-Naphthol ACr
Black B M’ 17:— 9,326
M’18:— ?
M’19:— ?
I ’20:— 20,317
M’20:— 29,255
181 |Palatine Chrome I ’14:—248,721| B-Naphthol ACr
Black 6B M’17:— ?
Salicine Black M ’18:—469,159

M ’19:—739,372

I ’20:— 2,001

M ’20:—
1,074,248

1-Amino-2-naphthol-6-sulfonic Acid (C. A. nomen.)

NH,

HOaS@OH = Cy,cH,NO,S =239

Formartion.—Schaeffer’s acid is treated with nitrous acid resulting in
1-nitroso-2-naphthol-6-sulfonic acid. This latter is reduced with
zine and hydrochloric acid

LiteraTurE.—Meldola, Chem. Soc. Trans. 39, 47 (1881)
Thorpe, Dic. Chemistry, 3, 637

Dye Derived from 1-Amino-2-naphthol-6-sulfonic Acid

Xor Dye
Schuliz E Statistics of X X
Ordinary Name and Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Monifuction Used and Notes c(%zt;g
OxazINE DyE
656 | Alizarin Green G = |M’19:— ? | 1:2-Naphthoquinone- M

4-gulfonie acid
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1-Amino-5-naphthol-7-sulfonic Acid
5-Amino-1-naphthol-3-sulfonic Acid (C. A. nomen.)

M Acid :
NH.

HOaS@ — CyH,NO,S — 239

HO

69

FormaTiON.—By fusing 1-naphthylamine-5: 7-disulfonie acld with
caustic soda at 160-220°

LiteraTure.—Cain, Intermediate Products (2d Ed.) 234
Thorpe, Dic. Chemistry, 3, 638

Dyes Derived from 1-Amino- 5-na,phthol-7-sulfomc Ac1d

: AL Dye
Schultz : Statistics of . :
Ordinary Name and Other Intermediates Appli-
Number Import and :
for Dye Class of Dye Manufacture Used and Notes cgltzgg-
Disazo Dyzs
345 | Oxamine Maroon Benzidine D
i Salicylic Acid
421 | Oxamine Blue B I’14:—35,891 | Dianisidine D
1°20:— 13 | Nevile-Winther’s Acid

1-Amino-8-naphthol-4-sulfonic Acid

8-Amino-1-naphthol-5-sulfonic Acid (C. A. nomen.)
Amino-naphthol-sulfonic Acid S

S Acid
HO NH,
= G HyNO4S =239
SO:H
Staristics.—Manufactured '20:— ?

FormaTioN.—By caustic oda fusion of 1-naphthylamine-4: 8-disulfonic

acid at 200-230°
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LiteraTUurE.—Cain, Intermediate Products (2d Ed.), 234
Thorpe, Dic. Chemistry, 3, 638
Lange, Zwischenprodukte, #2524 et seq.

Dyes Derived from 1-Amino-8-naphthol-4-sulfonic Acid

235, Dye
Schullz ; Statistics of . .
Ordinary Name and Other Intermediates Appli-
Number Import and 3
Jor Dye Class of Dye M a';) wfacture Used and Notes %zlt;(;rsb
Disazo Dyes
220 | Palatine Black 1 ’14:—299,274| a-Naphthylamine A
I°20:— 200} Sulfanilic Acid
324 | Chicago Blue 4R I°14:— 1,199} Benzidine D
Croceine Acid
325 | Columbia Blue R I°’14:— 3,071| Benzidine D
1-Naphthol-3: 8-disul-
fonic Acid
336 | Benzo Cyanine R I°14:—  201| Benzidine D
H Acid
384 | Chicago Blue 2R I ’14:— 23,877| Tolidine D
Diamine Blue C 2R Croceine Acid
387 | Columbia Blue G |I ’14:— 7,094 Tolidine D
1-Naphthol-3: 8-disul-
fonic Acid
388 | Chicago Blue R Tolidine D
1-Amino-8-naphthol-
4-sulfonic Acid (2
mols)
390 | Benzo Cyanine B I°14:—  201| Tolidine D
H Acid
420 | Azidine Wool Blue B Dianisidine D
Croceine Acid
422 | Chicago Blue 4B I ’14:— 8,269| Dianisidine D

1-Amino-8-naphthol-
2: 4-disulfonic Acid
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Dyes Derived from 1-Amino-8-naphthol-4-sulfonic Acid (continued)

71

o Dye
Schultz : Statistics of A 3
Ordinary Name and Other Intermediates Appli-
%1:"1‘;);: Clasz.{: of Dye &?ﬁ;}g;ﬁfe Used and Notes cgzlz:%g
Disazo DyEes
(continued)
423 | Chicago Blue B M’18:— ? | Dianisidine D
1-Amino-8-naphthol-4-
sulfonic Acid (2 mols)
425 | Benzo Cyanine 3B |I ’14:— 1,001 Dianisidine D
H Acid
Trisazo Dym
465 | Columbia Black Benzidine D
Green D Salicylic Acid
Aniline
478 | Columbia Green I ’14:— 45,162| Benzidine D
M’18:— ? | Salicylic Acid
I ’20:— 7,555| Sulfanilic Acid

1-Amino-8-naphthol-5-sulfonic Acid

8-Amino-1-naphthol-4-sulfonic Acid (C. A. nomen.)
OH NH,

HO;S

p— C1oH9NO4S =239

ForMaTiON.—By heating 1-naphthylamine-5: 8-disulfonic acid with
75 per cent caustic potash at about 150°
LitERATURE.—Ger. Pat. 75,055
Thorpe, Dic. Chemistry, 3, 639
Lange, Zwischenprodukte, #2450

Dye Derived from 1-Amino-8-naphthol-5-sulfonic Acid

Schultz 3 Statistics o . ve,
S vrbor Ordzcnlc(zlgg; (1)\} agweand Thepeft am{ Otlhjer 5 ntegm]sd;gtes %ﬁ:‘-
for Dye Y Manufacture S qresons Class
Disazo Dyr
218 | Nigrophor BASF p-Nitro-aniline MF
2: 5-Dichloro-aniline
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2-Amino-1-naphthol-4-sulfonic Acid
OH

NH2 == C10H9N04S —_ 239

SO:H

* ForMATION.—By heating 2-nitroso-1-naphthol with 35 per cent sodium
bisulfite solution
LiTERATURE.—Schmidt, J. pr. Chem [II], 44, 531 (1891)
Thorpe, Dic. Chemistry, 3, 639

Dye Derived from 2-Amino-1-naphthol-4-sulfonic Acid

] 5% Dye

Schultz . Statistics of ; ;
A Ordinary Name and " Other Intermediates Appli-
%’:’%’;Z Class of Dye Import and Used and Notes cation

Manufacture Class

OxazINE Dye
657 | Alizarine Green B I°14:—551 1: 2- Naphthoquinone- | M
4-sulfonic Acid

2-Amino-3-naphthol-6-sulfonic Acid
Amino-naphthol-sulfonic Acid R
3-Amino-2-naphthol-7-sulfonic Acid (C. 4. nomen.)

Hossmlgﬁh = C1oHNOS =239

FormATION.—From Amino-R acid (2-naphthylamine-3: 6-disulfonic
acid) by caustic soda fusion at 240°

LiTeraTURE.—Lange, Zwischenprodukte, #2534
Thorpe, Dic. Chemistry, 3, 639

Dye Derived from 2-Amino-3-naphthol-6-sulfonic Acid

3 ol Dye
S iy Nwaand | S656tt.8 | Ot et | dpt
o Dys Class of Dye Manufacture Used and Notes cgltll;;:b

MONdAzo Dye
185 | Anthracene Chrome | I ’14:—51,577 | B-Naphthol M
Black 17°20:— 2,339 '
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2-Amino-5-naphthol-7-sulfonic Acid
See, J Acid

2-Amino-8-naphthol-6-sulfonic Acid
See, Gamma Acid

3-Amino-2-naphthol-7-sulfonic Acid (C. A. nomen.)
See, 2-Amino-3-naphthol-6-sulfonic Acid

5-Amino-1-naphthol-3-sulfonic Acid (C. A. nomen.)
See, 1-Amino-5-naphthol-7-sulfonic Acid

6-Amino-1-naphthol-3-sulfonic Acid (C. A. nomen.)
See, J Acid

7-Amino-1-naphthol-3-sulfonic Acid (C. A. nomen.)
See, Gamma, Acid

8-Amino-1-naphthol-4-sulfonic Acid (C. A. nomen.)
See, 1-Amino-8-naphthol-5-sulfonic Acid

8-Amino-1-naphthol-5-sulfonic Acid (C. A. nomen.’
See, 1-Amino-8-naphthol4-sulfonic Acid

Amino-naphthol-sulfonic Acid G
See, Gamma Acid

Amino-naphthol-sulfonic Acid J
See, J Acid

Amino-naphthol-sulfonic Acid R
See, 2-Amino-3-naphthol-6-sulfonic Acid

Amino-naphthol-sulfonic Acid S
See, 1-Amino-8-naphthol-4-sulfonic Acid

Amino-naphthol-sulfonic Acid v
See, Gamma Acid

73
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p-(2-Amino-4-nitro-anilino)-phenol (C. A. nomen.)
See, 2-Amino-4’-hydroxy-4-nitro-diphenylamine

2-Amino-5-nitro-benzene-sulfonic Acid (C. A. nomen. SO;H =1)
p-Nitro-aniline-o-sulfonic Acid (NHy=1)
4-Nitro-aniline-2-sulfonic Acid (NH;=1)

0:N

SO:H
NH,

= CsHsNanS =218

StaTrsTics.—Manufactured 1918; amount not disclosed

FormaTioN.—2-Chloro-5-nitro-benzene-sulfonic acid (by oleum sulfona-
tion of p-chloro-nitro-benzene) is heated in an autoclave at 120-140°
with aleoholic ammonia

LiteraTUuRE.—Cain, Intermediate Products (2d Ed.), 56

Dyes Derived from 2-Amino-5-nitro-benzene-sulfonic Acid

AR Dye
Schultz . Statistics of . .
Ordinary Name and Other Intermediates Appli-
Number Import and -
for Dye Class of Dye Marz:ufa e Used and Notes cglt;(;?
Monoazo Dyes )
132 | Lake Red P I ’14:—60,345 | 8-Naphthol CL
M17:— ?
M’18:— ?
M’19:— . ?
I ’20:— 1,750
133 | Eriochrome I ’14:— 1,433 | Salicylic Acid ACr
Phosphine R
Trisazo DyEs
458 | Carbon Black 1-Naphthylamine-6- D

or-7-sulfonicAcid
m~Phenylene-diamine
or m-Tolylene-dia-
mine or 1:3-Naph-
thylene-diamine-6-
sulfonic Acid
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4-Amino-3-nitro-benzene-sulfonic Acid (C. A. nomen.)
o-Nitro-aniline-p-sulfonic Acid (NHy=1)
2-Nitro-aniline-4-sulfonic Acid (NHy;=1)

SO:H
NO, = CsH¢N,0:S =218
NH.
SraTistics.—Manufactured '17:— ?

FormaTIiON.—From chloro-benzene-p-sulfonic acid by nitration, fol-
lowed by amidation with ammonia

LITEﬁATURE.—UlImann, Enzy. tech. Chemie, 1, 443

Dye Derived from 4-Amino-3-nitro-benzene-sulfonic Acid

; o Dye
Schultz . Statistics of 2 "
Ordinary Name and Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Manufacture Used and Notes ccaizg;
Monoazo Dye
148 | Fast Orange O I ’14:—1,250 | B-Naphthol CL
M’17:— ?

2-Amino-6-nitro-p-cresol (C. A. nomen. OH =1)

,0-Nitro-o-amino-p-cresol

OH

OZN NHz = C7H8N203 — 168

" CH;
FormaTioN.—The above cresol derivative is obtained by partially
reducing the 2: 6-dinitro-p-cresol. This latter results either from

the direct dinitration of p-cresol; or by the dinitration of p-tolui-
- dine, and subsequent hydrolysis with alkali

LiTeraTURE.—Ber. 15, 1859
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Dye Derived from 2-Amino-6-nitro-p-cresol (OH =1)

Schultz Statistics of Dye

Ordinary Name and Other Intermediates Appli-
1}70’;"11;’;: Class of Dye J;I/f,ffj}é ;Zfe Used and Notes c&tzos?
Monoazo Dy= ]
85 | Omega Chrome Phenyl-1-naphthyl- ACr
Black PV amine-8-sulfonic Acid

1-Amino-8-nitro-2-naphthol-4-sulfonic Acid
Nitro-1: 2: 4 Acid

O.N NH.

OH = CmHsNzOsS — 284
SO:H

ForMaTION.—From 1-amino-2-naphthol-4-sulfonic Acid by nitration
LiTERATURE.—Lange, Zwischenprodukte, #2688

Dyes Derived from 1-Amino-8-nitro-2-naphthol-4-sulfonic Acid

s, 7% Dye
Schultz| . ginary Name and Statistics of Other Intermediates | Appli-
Number Import and 3
for Dye Class of Dye Ma}z)ufa i Used and Notes cgfgg
Monazo DyEs
183 | Eriochrome Black T | I ’14:—129,550| a-Naphthol ACr
M’18:— ?
M’19— ?
I ’20:—2,624
M’20:— ?
184 | Eriochrome Black A | I ’14:— 96,570| B-Naphthol *| ACr
M’17:— ?
M’18:— ?
M ’19:—686,710
I ’20:— 14,262
M’20:— ?

2-Amino-6-nitro-1-phenol-4-sulfonic Acid (C. 4. nomen. OH=1)
6-Nitro-2-amino-phenol-4-sulfonic Acid
2-Nitro-6-amino-phenol-4-sulfonic Acid
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OH
ONC YWNH:  _ oj.N,0,8=234
So.H

FormaTioN.—From phenol by sulfonation, dinitration and partial
reduction with sodium sulfide

LireraTURE.—Cain, Intermediate Products (2d Ed.), 129
Lange, Zwischenprodukte, #1130

Dye Derived from 2-Amino-6-nitro-phenol-4-sulfonic Acid

Schultz ‘ Statistics of y Dye
Ordinary Name and Other Intermediates Appli-
Number Import and :
for Dye Class of Dye Magufa ire - Used and Notes %lltlzz(.;?
Moxnoazo Dy
159 | Acid Alizarin I ’14:—16,800 | B-Naphthol M
Black R M’19— ?
I°20— 439
M 20— ?

6-Amino-5-nitroso-2-naphthalene-sulfonic Acid (C. A. nomen.)

See, 1-Nitroso-2-naphthylamine-6-sulfonic Acid
m-Amino-phenol

OH

ONHz = CeH7NO — 109

FormaTiON.—By the fusion of Metanilic Acid (3-amino-benzene-
sulfonic acid) with caustic soda at about 280-290°

LiteraTURE.—Ber. 32, 2112-2124
~ Lange, Zwischenprodukte, #582-584
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Dyes Derived from m-Amino-phenol
ﬁchuﬁz Ordinary Name and ?tatistics 7% Other Intermediates Al;%
mber mport S
ﬂ;f Die Class of Dye Mar%}a&ure Used and Notes cgltzlg?
Monoazo Dy
90 | Chrome Brown P Picramic Acid M
ANILINE Brack
Grour
923 | Fuscamine I ’14:— 54,005 | m-Amino-phenol Fur
M ’19:— ? (x mols)
I °20:— 1,600 | [Oxidation on hair]

(M *20:-—168,459)

p-Amino-phenol
OH

NH,
StaTisTics.—Imported

’14:— 10,631 lbs.
Manufactured ’17:— ?
Manufactured ’18:—113,428 lbs.
Manufactured ’19:—128,627 1bs.
Manufactured '20:— 41,474 lbs.

ForMaTION.—Phenol is treated with sodium nitrite in the cold and the

resulting p-nitroso-phenol is reduced with sodium sulfide
LitERATURE.—Cain, Intermediate Products (2d Ed.), 117
Lange, Zwischenprodukte, #585-589

Dyes Derived from p-Amino-phenol

o Dye
Schultz . Statistics of . .
Ordinary Name and Other Intermediates Appli-
}VO’T";‘)’; Class of Dye 11147253}3 a0 Used and Notes | cation
STiLBENE DyE
14 | Diphenyl Chrysoine | I '14:— 9,898| p-Nitro-toluene-o-sul- D
fonic Acid (2 mols)
Monoazo Dy
84 | Azo Chromine Pyrogallol M
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Dyes Derived from p-Amino-phenol (continued)
=1 Dye
Schultz - Statistics of 4 el
Ordinary Name and Other Intermediates | Appli-
Numb I t and 3
f;%;: Class of Dye Mztgz;agzr : Used and Notes cgfazgg
Surrur DyEs
709 | Italian Green I°14:— 298| [Sulfur, etec.] S
M’18:— ?
I 20:— 2,603
717 | Vidal Black I I°14:— 7,495| [Na,S+S] S
794 |Immedial Black  |I *14:— 54,606| 1-Chloro-2: 4-dinitro- | S
M’18:— ? benzene
[S+Na,S]
725 | Immedial Dark I ’14:— 23,887| 1-Chloro-2: 4-dinitro- S
Brown A M’18:— ? benzene
Immedial Brown B [NaOH; S+Na,S]
726 | Pyrogene Direct Blue| I ’14:— 10,934 1-Chloro-2: 4-dinitro- S
Pyrogene Blue I°20:— 2,498 benzene
[Alcohol; S+ Na,S]
733 | Immedial Indone I ’14:— 4,236| o-Toluidine S
[S+Na,S]
734 | Pyrogene Yellow I ’14:— 18,515| p-Nitro-benzyl chloride| S
I 20:— 2,701
ANIuNE Brack
GrouP
923 | Ursol P I ’14:— 54,005| p-Amino-phenol
M’19:— ? (x mols) Fur
I °20:— 1,600] [Oxidation]
M ’20:—168,459 2
4-Amino-1-phenol-2: 6-disulfonic Acid (OH =1) (C. A. nomen.)
p-Amino-phenol-a-disulfonic Acid
OH
HOSC SOH  — oiH,N0.8, =269
NH,

Nole.—Position of the sulfonic groups not fully established.



80 DYES CLASSIFIED BY INTERMEDIATES

FormaTion.—Nitroso-dimethyl-aniline hydrochloride or nitroso-phenol
is introduced into a solution of sodium bisulfite, and warmed to
effect solution. Then concentrated hydrochloric is added and the
liquor boiled for two hours, using direct steam

LiteraTURE.—Ger. Pat. 65,236
Beil. spl. II, 492
Lange, Zwischenprodukte, #1154

Dye Derived from 4-Amino-1-phenol-2: 6-disulfonic Acid

ity Dye
Schultz ] Statistics of \ ye
Ordinary Name and Other Intermediates Appli-

Number Import and 1
for Dye Class of Dye Manufacture Used and Notes cgltzg?
' Monoazo DyE {
158 | Chrome Brown I ’14:—7,241 Pyrogallol M
RR M17:— ?
I °20:—2,183

p-Amino-phenol Ethyl Ether
See, p-Phenetidine

2-Amino-1-phenol-4-sulfonic Acid (C. A. nomen. OH=1)
o-Amino-phenol-p-sulfonic Acid

OH
NH:  _(,H,NOS=189
SO;H
StatisTics.—Manufactured ’18:— ?
Manufactured '19:— ?
Manufactured 20:— ?

ForMaTioN.—Chloro-benzene is sulfonated and nitrated. The chloro-
body is then hydrolyzed to the phenol by boiling with caustic soda,
and finally reduced to 2-amino-phenol-4-sulfonic acid by means of
sodium sulfide

L1tERATURE.—Cain, Intermediate Products (2d Ed.), 129
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Dyes Derived from 2-Amino-1-phenol-4-sulfonic Acid
Sehultz| Oriingry Name and | Satistics of Other Intermediates Aﬁ%fi-
umoer 3 mport an 3
for Dye Class of Dye Marzb)ufa praf Used and Notes cgf;sog
Moxoazo Dyrs
154 | Acid Alizarin I ’14:— 18,264| m~Phenylene-diamine M
Brown B M’17.— ?
Palatine Chrome M’18:— ?
Brown W M’19:— ?
I°20:— 845
M20:— ?
155 | Acid Alizarin I°20:—  201| Resorcinol M
Garnet R M20:— ?
156 | Acid Alizarin I ’14:— 1,199| 8-Naphthol ACr
Violet N WIVL9 ==Taal
Palatine Chrome M20:— ?
Violet
157 | Diamond Black PV |I ’14:—285,074| 1: 5-Dihydroxy-naph- M

M 20— ?

thalene

3-Amino-1-phenol-4-sulfonic Acid (C. A. nomen. OH=1.)

Amino-phenol-sulfonic Acid III

OH

NH.

SOsH

= CeH7NO4S — 189

FormaTioN.—By fusion with caustic soda of the aniline-disulfonic acid
prepared by sulfonation of metanilic acid.
Note.—Amino-phenol-sulfonic acid III is not 5-amino-phenol-2-
sulfonic acid

LiteraTuRE.—Ber. 39, 3345
Lange, Zwischenprodukte, #942
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Dyes Derived from 3-Amino-1-phenol-4-sulfonic Acid

Schultz Ordinary Name and Stasepier B Other Intermediates ADy‘lai-
1}2 ’;"1‘;’;: Class of Dye 1114127{) 3}23‘3% Used and Notes cgzl;fg?
Disazo Dy
339 | Brilliant Orange G |I '14:—6,321 | Benzidine D
M’17:— ? | Salicylic Acid
Trisazo Dy
481 | Azo Corinth Tolidine D
Naphthionic Acid
Resorcinol

o-Amino-phenol-p-sulfonic Acid

See, 2-Amino-1-phenol-4-sulfonic Acid
Amino-phenol-sulfonic Acid III

See, 3-Amino-1-phenol-4-sulfonic Acid (OH=1)
Amino-phenol-sulfonic Acid IV

3-Amino-1-phenol-6-sulfonic Acid (not considered herein)

Amino-phenol-sulfonic Acid V
3-Amino-1-phenol-5-sulfonic Acid (not considered herein)

p-(p-Amino-phenyl-azo)-benzene-sulfonic Acid
See, Amino-azo-benzene-sulfonic Acid

1-(p-Amino-phenyl)-5-methyl-benzothiazole (C. A. nomen.)
See, Dehydro-thio-p-toluidine

IV-Amino-2-phenyl-6-methyl-thiazol
~ See, Dehydro-thio-p-toluidine
p-Amino-phenyl-toluthiazole
See, Dehydro-thio-p-toluidine

(m-Amino-phenyl)-trimethyl-ammonium Chloride
Trimethyl-m-amino-phenyl-ammonium chloride
CIN(CH;)s

NH, = CoHuN:Cl=186.5
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83

FormaTION.—m-Nitro-aniline by heating in methanol (methyl alcohol)
solution with hydrochloric acid is transformed into m-nitro-phenyl-
trimethyl-ammonium chloride (and m-nitro-dimethyl-aniline). The
m-nitro-phenyl-trimethyl-ammonium chloride is dissolved in water
and reduced with zinc dust and hydrochloric acid

LiteraTure.—Lange, Zwischenprodukte, #549,564

Green, Organic Coloring Matters (1908), 12

Dyes Derived from (m-Amino-phenyl)-trimethyl-ammonium Chloride

S Dye
Schultz| : Statistics of . .
: Ordinary Name and Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Manufackure Used and Notes cgltzg.
Monoazo Dy
60 | Azo Phosphine GO |I°14:— 50 | Resorcinol B
Disazo Dyes y
222 | Janus Yellow G 1°14:—2,250 | Resorcinol B
I1°20:— 758 | m-Nitro-aniline
240 | Janus Red B I°14:— 250 |m-Toluidine B
' I°20:— 176 | B-Naphthol
Trisazo DYE
435 | Janus Brown B a-Naphthylamine B
» or m-Toluidine
Aniline
m-Phenylene-diamine
Amino-R Acid

2-Naphthylamine-3: 6-disulfonic Acid

B-Naphthylamine-disulfonic Acid R
B-Naphthylamine-a-disulfonic Acid

3-Amino-2: 7-naphthalene-disulfonic Acid (C. A nomen.)

NH.
HO;S SO;H

FormaTiON.—By heating R salt with ammonia in an autoclave, in
presence of ammonium bisulfite

LiteraTurE.—Cain, Intermediate Products (2d Ed.), 207

Lange, Zwischenprodukte, #2594

Thorpe, Dic. Chemistry, 3, 604

— CmHgNOﬁSz =303
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Dyes Derived from Amino-R Acid
T b Al Dye
Schultz 9 Statistics of 4 £
Ordinary Name and Other Intermediates Appli-
Number Import and :
for Dye Class of Dye Marzl,)q.ifacture Used amd Notes cglt;(;?
Moxoazo Dy
120 | Salmon Red M20:— ? Dehydro-thio-m-xyli- D
dine
Disazo DyEs
314 | Pyramine Orange 2R| I ’14:— 2,789 | Benzidine D
Nitro-m-phenylene-
diamine
315 | Congo Orange R I°14:— 1,623 | Benzidine D
1°20:— 75 | Phenol
[Ethylation]
316 | Brilliant Congo G Benzidine D
Broenner’s Acid
332 | Dianil Garnet B I°14:— 5,985 | Benzidine D
Benzo Fast Red 1°20:— 3,799 | Gamma Acid
358 | Brilliant Dianol I°14:—14,305 | Dichloro-benzidine D
Red R 1°20:— 3,704 | Amino-R Acid (2 mols) ;
Diphenyl Red
359 | Trypan Red Benzidine-sulfonic Acid| Medi-
Amino-R Acid (2 mols) | cinal
369 | Brilliant Purpurin R | I ’14:— 8,051 | Tolidine D
Naphthionic Acid
370 | Brilliant Congo R | I ’14:—19,133 | Tolidine D
1°20:—11,129 | Broenner’s Acid
373 | Congo Orange R I°14:— 7,027 | Tolidine D
1°20:— 254 | Phenol
[Ethylation]

5-Amino-salicylic Acid

H:N

COOH
OH

= C7H7N03 p— 153
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StaTisTics.—Imported

Manufactured ’17:—
Manufactured ’18:—

"14:— 9,188 Ibs.

?
?

Manufactured '19:—37,769 lbs.

Manufactured ’20:—

?

85

FORMATION.F—(I) From the corresponding nitro-salicylic acid by re-

duction.

LiteraTurE.—Cain, Intermediate Products (2d Ed.), 150

Dyes Derived from 6-Amino-salicylic Acid

(2) By reducing the azo-dye, benzene-azo-salicylic acid

Schultz 3 Statistics of - Dye
Ordinary Name and Other Intermediates Appli-
J.X;f,me;z Class of Dye ﬁ?ﬁg};;ﬁi Used and Notes cgfzzg
Disazo Dyes
275 | Diamond Black F |I ’14:—462,306| a-Naphthylamine ACr
M’17:— ? Nevile-Winther Acid or
M’18:— ? 1-naphthol-5-sulfonic
M ’19:—222,938| Acid
I°20:— 2,226
M’20— ?
276 | Diamond Green B |1 ’14:— 8,622| a-Naphthylamine ACr
M’18:— ? 1: 8-Dihydroxy-naph-
I ’20:— 4,016 thalene- 4- sulfonic
Acid
277 | Anthracene Acid I ’14:— 17,793| 1-Naphthylamine-6- M
Black DSF ‘ and 7-sulfonic Acids,
ete.
TeTRAKISAZO DYE - i
492 | Anthracene Acid 1-Naphthylamine-6-sul-{f M
Brown B fonic Acid (2 mols) ACr
m-Phenylene-diamine
Amino-salicylic Acid
(2 mols)
TRIPHENYL-METHANE
: Dye
550 | Chrome Bordeaux Hydrol M
. [Oxidation]

Amino-Schaeffer’s Acid

See, Broenner’s

Acid
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1-(4-Amino-?-sulfo-phenyl)-5-methyl-benzothiazole (C. A. nomen.)
See, Dehydro-thio-p-toluidine-sulfonic Acid

4-Amino-4: 5-sultam-1: 3: 5-naphthalene-trisulfonic Acid (C. 4.
nomen.)

See, 1: 8-Naphthasultam-2: 4-disulfonic Acid

m-Amino-tetramethyl-p’: p”’-diamino-triphenyl-methane
N’:N': N”: N"-Tetramethyl-m: p’: p’’-methenyl-trisaniline (C.
A. nomen.)

H
(CH3)2N<>-C—<>N(CH3)2 — CyHy Ny = 345

NH,

ForMaTiON.—m-Nitro-benzaldehyde and dimethyl-aniline are con-
densed in the presence of acids or zinc chloride to m-nitro-tetra-
methyl-p: p-diamino-triphenyl-methane, which by reduction gives
the m-amino-derivative

LiTERATURE.—Schultz, Chemie Steinkohlenteers (3 aufl.), 1, 115, 116.

Dye Derived from m-Amino-tetramethyl-p’: p”’-diamino-triphenyl-

methane
Aél'chubltz Ordinary Name and Statistics of Other Intermediates Alz))%?i-
umber Import and d
Jor Dye Class of Dye Manufacture Used and Notes cg%g.
TRIPHENYL-METHANE
Dy
510 | Azo Green Salicylic Acid M

4-Amino-m-toluene-sulfonic Acid (C. A. nomen. SO; H=1)
o-Toluidine-m-sulfonic Acid (CHy=1)

SO;H
CH3 == C7HgNOaS ==A8Y
NH,
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ForMaTiON.—From o-toluidine acid sulfate by heating in an oven
LiTERATURE.—Cain, Intermediate Products (2d Ed.), 57
Dyes Derived from 4-Amino-m-toluene-sulfonic Acid (SO;H =1)

Schultz x Statistics of : Dye
Ordinary Name and Other Intermediates Appli-
Wumber! " Class of Dye it pitdlied Used and Notes | eation
Pyrazorone DyE
24 | Pigment Fast 3-Methyl-1-phenyl-5- CL
Yellow R pyrazolone
: Monoazo Dye
151 | Orange RO, T I ’14:—90,747 | B-Naphthol A
M17— ?
M’19:— ?
I1°20— 20
M’20— ?

65-Amino-o-foluene-sulfonic Acid (C. A. nomen. SO; H=1)
p-Toluidine-o-sulfonic Acid (CHz=1)

H.N

SO:H
CH;

StaTisTics.—Manufactured '20:— ?

FormatioN.—From p-toluidine sulfate by heating in oven (baking
process)

LiteraTURE.—Green, Organic Coloring Matters (1908), 22
Lange, Zwischenprodukte, #839,237

Dyes Derived from 5-Amino-o-toluene-sulfonic Acid (SO;H=1)

= C7H9NOsS pm— 187

R Dye
Schultz : Statistics of . .
Ordinary Name and Other Intermediates Appli-
Number Import and :
for Dye Class of Dye Manufacture Used and Notes cgltzg;z
Monoazo Dygs
150 | Fast Yellow N Diphenylamine A
152 | Lithol Rubine B 1 ’14:—101,395| 3-Hydroxy-2-naphthoic| CL
Permanent Red 4B |M ’19:— ? Acid
I720— 2,983
M’20:— ?
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Dyes Derived from 5-Amino-o-toluene-sulfonic Acid (continued)

o Dye
Schultz . Statistics of . .
Ordinary Name and Other Intermediates Appli-
Number Import and : :
for Dye Class of Dye Manufacture Used and Notes ccafzzg
ANTHRAQUINONE AND
AruiEp DyEs
852 | Alizarin Direct I°20:— 251} Quinizarin A
v Violet R
865 | Alizarin Direct I ’14:— 2,000| Quinizarin ACr
Green G I ’20:— 31,851| p-Toluidine-3-sulfonic
M’20:— ? Acid (2 mols)

3’-Amino-(p-toluene-sulfo)-p-toluide (C. A. nomen.)
See, N-(3-Amino-4-methyl-phenyl)-p-toluene-sulfamide

4-(4-Amino-m-tolyl-azo)-m-foluene-sulfonic Acid (C. 4. nomen.)
See, o-Amino-azo-toluene-sulfonic Acid

1-(4-Amino-m-tolyl)-3: 5-dimethyl-benzothiazole (C. A. nomen.)
See, Dehydro-thio-m-xylidine

1-(6-~Amino-m-tolyl)-3: 5-dimethyl-benzothiazole (C. A. nomen.)
See, is0-Dehydro-thio-m-xylidine

1-Amino-4: 6: 8-trihydroxy-anthraquinone
8-Amino-1: 4: 5-trihydroxy-anthraquinone (C. 4. nomen.)

HO (o NH,
= C14H9N05 =27
HO CO° OH

FormaTION.—4: 8-Dinitro-anthrarufin (p-dinitro-anthrarufin) is heated
with sulfuric and boric acids at temperature of water bath, forming
1-nitro-4: 5: 8-trihydroxy-anthraquinone. (At higher tempera-
tures the 1:4:5: 8-tetrahydroxy-anthraquinone is formed.) By
reduction of the 1-nitro-derivative, the desired amino-derivative
results.
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LiTERATURE.—Ger. Pat. 125,579; Frdl. 6, 335; Chem. Zen. 1901, II,

1189
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Dye Derived from 1-Amino-4: 5: 8-trihydroxy-anthraquinone

3 Dye
Schuliz : Statistics of ; :
Ordinary Name and Other Intermediates Appli-
Number Import and 5
for Dye Class of Dye Manufacture Used and Notes ccaﬁzg
ANTHRAQUINONE AND
Avriep DyEes
823 | Algol Violet B 1°20:—69 Benzoyl chloride v
. Andresen’s Acid
See, 1-Naphthol-3: 8-disulfonic Acid
This trivial name also applied to:—
2-Naphthylamine-4: 7-disulfonic Acid
Anhydro-formaldehyde-aniline
1: 3: 5-Triphenyl-hexahydro-s-triazine (C. A. nomen.)
Formaniline
N<05H5
H,C CH,
l ‘ = 021H21N3 =315
H;Cs . N N. C¢H;
P o
H,
Note.—Some of the older books give the formula as CeH;N: CH,
StatisTics.—Manufactured 1920, but in an undisclosed amount.
FormaTION.—By condensation of aniline and formaldehyde
LiteErATURE.—Beilstein, Organische Chemie (3d auf.), 2, spl. 233
Cain and Thorpe, Synthetic Dyestuffs, 90
Dye Derived from Anhydro-formaldehyde-aniline
A Dye
Schultz . Statistics of . ;
Ordinary Name and Other Intermediates Appli-
Number Import and ;
for Dye Class of Dye Mwokdastilke Used and Notes %lltg;?
TRIPHENYL-METHANE
Dy
511 | Parafuchsine M ’14:—65,026 | Aniline B
Paramagenta M’18:— ? | Aniline hydrochloride
M’19:— ? | [Nitro-benzene and
M’20:— ? ferric chloride]
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Anhydro-formaldehyde-o-toluidine

N:CH,

FormaTION.—By condensation of o-toluidine and formaldehyde

Dyes Derived from Anhydro-formaldehyde-o-toluidine

Schultz 3 Statistics of 3 Dye
Ordinary Name and Other Intermediates Appli-
%’L;"IL;);: ‘ Class of Dye éﬂ%};gﬁfe Used and Notes cCa;Z?SZ
TRIPHENYL-METHANE
Dye
513 | New Fuchsine O I ’14:—300 o-Toluidine B

M’18:— ? o-Toluidine

M’19:— ? hydrochloride

M’20:— ? [o-Nitro-toluene and

ferrous chloride]

Aniline

NH.

O — CeH,N =93

StaTisTics.—Imported ’14:— 4,553,028 lbs.
Manufactured ’17:—30,149,397 1bs.
Manufactured ’18:—25,867,488 1bs.
Manufactured '19:—25,792,695 1bs.
Manufactured ’20:—41,259,142 1bs.

FormaTioON.—Benzene is nitrated to nitro-benzene with mixed nitric
and sulfuric acid. The nitro-benzene is reduced to aniline with
iron turnings and hydrochloric acid

LiteraTurRE.—Cain, Intermediate Products (2d Ed.), 40
Lange, Zwischenprodukte, #69-82
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Dyes Derived from Aniline
Schultz . Statistics of s Dye
Ordinary Name and Other Intermediates Appli-
1}2 ’;”gzg Class of Dye 11%53}2 el Used and Notes cgf)lt%?
STiLBENE DyE
12 | Diphenyl Aniline (2 mols) D
Citronine G Dinitro-dibenzyl-
disulfonic Acid
or
Dinitro-distilbene-
disulfonic Acid
or
p-Nitro-toluene-o-sul-
fonic Acid (2 mols)
PyrazoroNE DryEes
19 | Flavazine L I ’14:— 38,908| 3-Methyl-1-p-sulfo- A
Fast Light Yellow I ’20:— 9,327 phenyl-5-pyrazolone
or
Phenyl-hydrazine-p-
sulfonie Acid
Aceto-acetic Ethyl
Ester
20 | Flavazine S I ’14:— 81,375 1-p-Sulfophenyl-5- A
I ’20:— 1,500 pyrazolone-3-car-
boxylic Acid
or
Phenyl-hydrazine-p-
sulfonic Acid
Oxal-acetic Ester
Monoazo DyEs
31 | Amino-azo-benzene [M’17:— ? | Aniline (2 mols) s
Spirit Yellow M ’18:— 52,283
M’19:— ?
M’20:— ?
32 | Butter Yellow I ’14:— 4,062 Dimethyl-aniline 8
Oil Yellow M’17:— 33,180
M ’18:— 27,669
M’19:— 31,156
M’20:— 74,182
33 | Chrysoidine I ’14:— 63,303| m-Phenylene-diamine B

M ’17:—195,756
M ’18:—376,495
M ’19:—314,581

M ’20:—585,648
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Dyes Derived from Aniline (continued)
Schultz Ordinary Name and ?tatistics O£ Other Intermediates A?glei
Number mport an i
fo%%;e Class of Dye 0 Manufacture Used and Notes (glt(z;;g
Monoazo DyEes
(continued)
34 | Chrysoidine R I ’14:—111,006jm~Tolylene-diamine B
M’17.— 58,115
M ’18:—137,035
. M’19:—220,542
M ’20:—186,793
I’20.— 1,102
35 | Sudan G I’14:— 798| Resorcinol 88
36 [SudanlI I ’14:— 4,554] B-Naphthol 88
Oil Orange M ’17:— 32,455
M ’18:— 29,670
M’19:— 75,868
M ’20:—116,624
37 | Ponceau 4 GB I ’14:— 13,046| Schaeffer’s Acid A
Croceine Orange M’17— ?
M’18:— 30,824
M’19:— 17,274
M ’20:— 96,573
38 | Orange G I ’14:— 48,456| G Acid A
. S IM17— 2
M’18:— ?
M’19:— ?
M ’20:—120,874
I°200— 100
39 | Ponceau G M’17— ? |R Acid A
M’19— ?
40 | Chromotrope 2R I ’14:— 5,000} Chromotropic Acid A
M’17—
M’18:— ?
M'19— ?
M’20:— ?
41 | Fast Acid M’18:— ? |H Acd A
Fuchsine B M ’19:— 26,699

M ’20:— 30,678
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Dyes Derived from Aniline (continued)
Schultz , Statistics of : Dye
Ordinary Name and Other Intermediates Appli-
Number Import and pp
Tor Dye Class of Dye Manufacture Used and Notes cgf;?g?
Monoazo DyEes
(continued)
42 | Amido Naphthol I’14:— 3,500| Acetyl-H Acid A
Red G M’17.— ?
M’18:— ?
M'19:— ?
I ’20:— 2,028
M ’20:—132,637
43 | Tolane Red B, G K Acid
44 | Azo Archil R 2 R Acid
45 | Brilliant Lake Red R| I ’14:— 31,674| 3-Hydroxy-2-naphthoic| CL
I°20— 1,071 Acid
58 | Alizarin Yellow R |I ’14:— 97,057 Salicylic Acid M
M ’17:—215,468| [Nitration]
M ’18:—385,910
M ’19:—130,424
I'20:— 860 .
M ’20.— 83,334
124 | Diazine Green S 1 ’14:— 1,340} o-Toluidine B
p-Tolylene-diamine
[or Safranine]
Dimethyl-aniline
125 | Diazine Black I ’14:— 2,630 o-Toluidine B
I°'20:—  701| p-Tolylene-diamine
[or Safranine]
Phenol
126 | Indoine Blue R I ’14:— 15,353| o-Toluidine ‘B
Union Blue R M’17.— ? p-Tolylene-diamine
M’18:— ? [or Safranine]
B-Naphthol
127 | Methyl Indone B |[M’17:— ? | o-Toluidine B

p-Tolylene-diamine
[or Safranine]
[“ Amino-naphthols”]
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Dyes Derived from Aniline (continued)
Ak Dye
Schultz : Statistics of ! ye,
Ordinary Name and- Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Magufacture Used and Notes %zltzzg
Monoazo DyEes
(continued)
128 | Janus Gray B o-Toluidine B
p-Tolylene-diamine
[or Safranine], ete.
182 | Fast Sulfon I’14:— 4,871| H Acid A
Violet 5BS I ’20:— 4,740| Benzene- (or Toluene-)
Brilliant Sulfon : sulfonyl Chloride
Red B
Disazo Dyss
215 | Blue Black N I°14:— 2,653] K Acid A
p-Nitro-aniline
216 | Domingo Blue 1-Amino-8-naphthol- A
Black B 3: 5-disulfonic Acid
p-Nitro-aniline
217 | Naphthol Blue Black| I ’14:—431,027| H Acid A
M ’17:—620,218| p-Nitro-aniline
M’18:—
1,158,309
M’19:—
1,877,860
1°20:— 340
M’20:—
2,608,864
219 | Chrome Patent K Acid ACr
Green N Picramic Acid
241 | Neutral Gray G I’i4:— 2,546 a-Naphthylamine D
M’19:— ? | Gamma Acid
I’20:— 3,472
M’20:— ?
242 | Sulfone Black G 1-Naphthylamine-6-and], A
7-sulfonic Acid
1: 8-Dihydroxy-naphth-
alene-4-sulfonic Acid
270 | Brilliant Croceine 9B Amino-G Acid A

R and G Acids
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Dyes Derived from Aniline (continued)
Schultz X Statistics of : Dye
Ordinary Name and _Other Intermediates Appli-
%1:7%1% Class of Dye J‘Ifggz}zgﬁe Used and Notes cgzgg;z
Disazo Dyes
(continued)
279 | Benzo Fast Scarlet | I ’14:— 36,674] J Acid D
M’19:— ? | Phosgene
I’20.— 24,153
Trisazo Dyss
435 | Janus Brown B Trimethyl-m-amino- B
phenyl-ammonium
chloride or p-Amino-
benzyl-diethylamine
a-Naphthylamine or
m-Toluidine
m-Phenylene-diamine
444 | Crumpsall Direct Benzidine D
Fast Brown B Salicylic Acid
Gamma Acid
445 | Crumpsall Direct Benzidine D
Fast Brown O Salicylic Acid
Phenyl-gamma Acid
462 | Erie Direct I’14:— Benzidine D
Black GX 1,246,536| H Acid
Direct Deep M’17:— ? | m-Phenylene-diamine
Black E, EW M’18:— ?
5 M’19:—
7,250,007
M ’20:—
7,736,994
463 | Erie Direct 1 ’14:—248,567| Benzidine D
Black RX M’19:— ? | H Acid
Cotton Black E M ’20:— m-Tolylene-diamine
2,050,741
464 | Erie Direct M’17.— ? Benzidine D
Green ET M’18:— ? |H Acid
' M ’19:— 69,700 Phenol
M’20— ?
465 | Columbia Black Benzidine D
Green D Salicylic Acid
1-Amino-8-Naphthol-

4-sulfonic Acid
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Dyes Derived from Aniline (continued)
]:[S‘chubltz Ordinary Name and ?:gtigﬁc;% Other Intermediates A?gfi—
fo";"lb);; Class of Dye J7: mfuf Lonich Used and Notes cgltg;?
Trisazo Dyes
(continued)
482 | Alizarin Yellow FS o-Toluidine and M
p-Toluidine
[or Fuchsine]
Salicylic Acid (3 mols)
TRIPHENYL-METHANE
DryEes ~
511 | Parafuchsine I ’14:— 65,026] p-Toluidine ‘B
Paramagenta M’18:— ? | Aniline (2 mols)
M ’19:— ? | [Iron and nitro-benzene
M20— ? or arsenic Acid]
or
p-Nitro-benzaldehyde
Aniline sulfate (2 mols)
[Zine chloride; ferrous
chloride]
or
p: p'Diamino-diphenyl-
methane or anhydro-
formaldehyde-aniline
[Nitro-benzene and fer-
rie chloride]
512 | Fuchsine I ’14:— 87,102 p-Toluidine B
Magenta M ’17:— 17,739| o-Toluidine
M ’18:— 71,675| [Nitro-benzene, iron
M ’19:—155,830{ and zinc chloride or
I’°20.—  189| -arsenic acid]
M ’20.—284,285
514 | Red Violet 5R I ’14:— 331} [Magenta methylated| B
I°20:— 750 or ethylated]
or
o-Toluidine
p-Toluidine
[Nitro-benzene, iron
and zine chloride or
arsenic acid]
[Methylation or ethyl-
ation]
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Dyes Derived from Aniline (coniinued)
Schultz ; Statistics of A Dye
Ordinary Name and Other Intermediates Appli-
%ﬁ%b;: Class of Dye AI[ZL:: Z};;Zfe Used and Notes cgfiz;g
TRIPHENYL-METHANE
{Dyms (continued)
520 |Light Blue Superfine |I '14:— 2,149| [Para-rosaniline tri- 88
Spirit Soluble phenylated]
Diphenylamine Blue or
Aniline (5 mols)
p-Toluidine
[Benzoic Acid]
521 | Spirit Blue I ’14:— 50,563| [Magenta phenylated] 88
Aniline Blue M’17:— ? or
M’18:— ? | Aniline (2-4 mols)
M’19:— ? | o-Toluidine
I°’20:— 723} p-Toluidine
M’20:— ? | [Benzoic Acid]
524 | Fuchsine S I ’14:— 19,098] [Magenta sulfonated] A
Acid Magenta I1°20.— 524 or
M’20:— ? | o-Toluidine
p-Toluidine
[sulfonation]
525 | Red Violet 5RS [Magenta ethylated and] A
sulfonated]
or
o0-Toluidine
p-Toluidine
[Ethylation and
sulfonation]
526 | Acid Violet 4RS [Magenta dimethylated,| A
trisulfonated]
or
o-Toluidine
p-Toluidine
[Dimethylation, Tri-
sulfonation]
535 | Methyl Alkali Blue |I ’14:—  273| [Triphenyl-p-rosaniline | A
M’18:— ? sulfonated]
M’19:— ? or
I ’20— 29| p-Toluidine
Aniline (5 mols)
[Sulfonation]
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Dyes Derived from Aniline (continued)
Schultz Ordinary Name and Statistics of Other Intermediates ADyZl-
% :mlz)?;r Class of Dye A?Z’%égzge Used and Notes c&%ﬁ
TRIPHENYL-METHANE
Dyes
(continued)
536 | Alkali Blue I ’14:—286,751|[Spirit Blueor Triphenyl- A
M’17— ? p-rosaniline-di-
M ’18:— 43,184| phenyl-rosaniline
M’19:— 77,796; sulfonated]
I°20:— 6,778 or
M ’20:— 74,253 0-Toluidine
p-Toluidine
Aniline (3-5 mols)
[Sulfonation]
537 | Methyl Blue for Silk | I ’14:— 34,867 [Triphenyl-p-rosaniline | A
Marine Blue B M’18:— ? mono- and di-sulfo-
M’19:— ? nated]
I7°20:— 2,395 or
M’20— ? o-Toluidine
p-Toluidine
Aniline (4 mols)
[Sulfonation]
538 | Methyl Blue I ’14:— 50,255| [Triphenyl-p-rosaniline | B
Cotton Blue - di- and tri-sulfonated]
or
o-Toluidine
p-Toluidine
Aniline (4 mols)
[Di-and Tri-sulfonation]
539 | Water Blue I ’14:— 91,152| [Spirit Blue or Tri-| A
Soluble Blue M’18:— ? phenyl-p-rosaniline-+

M’19:— 16,315
I720— 1,387
M ’20:— 98,770

diphenyl-rosaniline
di- and tri-sulfonated]
or
o-Toluidine
p-Toluidine
Aniline (3-5 mols)
[Di- and tri-sulfonation]
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Dyes Derived from Aniline (continued)

99

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and
Manufacture

Other Intermediates
Used and Notes

Dye
Appli-
cation

Class

540

541

572

580

606

TRIPHENYL-METHANE
Dygs (continued)
Pacific Blue

Brilliant Dianil
Blue 6G

XANTHONE DyES

Rhodamine G

Fast Acid Violet B

AcrmINE DyE
Phosphine

I'14:— 2,648
I1°20— 517

I '14:— 20,688
M’19:— ?
I°20:— 2,907

I ’'14:—168,175
M’17:— ?
M’18:— ?
M ’19:— 14,648
I ’20:— 19,259

M’20.— ?

[p-Rosaniline+ diamino-
diphenyl-methane
and sulfonation]

or
o-Toluidine
p-Toluidine

Diamino-diphenyl-

- methane
[Sulfonation}]

[8-Naphthyl-rosaniline
sulfonated]
: or
B-Naphthylamine
(3 mols)
o-Toluidine
p-Toluidine
[Disulfonation]

[thda.mine B heated
with aniline to re-
move one CoHj group}

or

Phthalic anhydride

Diethyl-m-amino-
phenol (2 mols)

[Dichloro-fluoresceine
‘and aniline or p-tol-
uidine; sulfonation]
or

.| Aniline (2 mols)

Phthalic Anhydride
Resorcinol
[PCl;; Sulfonation]

[Magenta by-product]
or

p-Toluidine

o-Toluidine
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Dyes Derived from Aniline (continued)
L Dye
Schultz . Statistics of 3 3
Ordinary Name and Other Intermediates Appli-
Number Import and .
for Dye Class of Dye Marll,,ufacture Used and Notes %zltlz;;:z
OxazINE DyEs
622 | Delphine Blue B M’17:— ? | Nitroso-dimethyl- M
M’'18:— ? aniline
M ’19:— 43,827| Gallic Acid
I ’20:— 29,643| [Sulfonation]
M ’20:— 76,719 or
[Gallocyanine treated
with aniline; Sulfo-
nation]
630 | Cyanazurine Nitroso-dimethyl- M
aniline
Gallamide
[Reduction]
640 | Modern Azurine DH Gallic Acid Methyl M
Ester
Nitroso-dimethyl-
aniline
646 | Coreine AR Gallamide M
Nitroso-diethyl-aniline
or Diethyl-amino-
azo- benzene
[Sulfonation]
or
[Coreine RR; Sulfona-
tion]
AziNne DyEes e
672 | Azo Carmine G I ’14:— 17,500| Aniline (3 mols) A
M’17:— ? | a-Naphthylamine
M’18:— ? | [Disulfonation]
M’19:— ?
I’20:— 196
M’20:— ?
673 | Azo Carmine B I 720:—  549| Aniline (3 mols) A

a-Naphthylamine
[Trisulfonation)
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Dyes Derived from Aniline (continued)

e Dye
Schultz ! Statistics of 3 ;
Ordinary Name and Other Intermediates Appli-
Numb Import and 3
Y ;;"ll);: Class éf Dye Manufacture Used and Notes cgltzgr;
AziNe DyEs
(continued) _
674 | Rosinduline 2G I7°20:—  201| Aniline (3 mols) A
a-Naphthylamine
[Trisulfonation; heated
to 160°]
675 | Rosinduline G I720:— 40| Aniline (2 mols) A
1-Nitroso-2-naphthyl-
amine-6-sulfonic Acid
679 | Safranine I ’14:— 59,921| p-Tolylene-diamine B
M17:— ? o-Toluidine
M ’18:—106,591
M ’19:—131,042
I°20:— 386
M ’20:—149,629
680 | Methylene I ’14:— 1,521| Aniline (2 mols) B
Violet BN M’17:— ? Dimethyl-p-phenylene-
1°20:— 33| diamine
[Oxidation]
682 | Nigramine Nitroso-dimethyl- B
aniline
683 | Safranine MN I :145“‘ 198| Dimethyl-p-phenylene- | B
M ,18:— ? diamine
M’19:—. -2 o0- or p-Toluidine
M’20:— ? | [Oxidation]
684 | Brilliant Rhoduline N:-Ethyl-4-m-tolylene- | B
Red diamine
Methyl-o-toluidine
686 | Amethyst Violet Diethyl-p-phenylene- A

diamine
Diethyl-aniline
[Oxidation]
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' Dyes Derived from Aniline (continued)
] T Dye
Schultz . Statistics of ; :
Ordinary Name and Other Intermediates Appli-
Number Import and :
for Dye Class of Dye Manufacture Used and Notes cg;ggz
AziNne DyEs
(continued)
687 | Rosolane O I ’20:— 1,083| p-Amino-diphenyl- B
amine
o-Toluidine
[Oxidation]
688 | Rosolane I ’14:—  796| Toluidines (3 mols) B
Mauve I ’20:—. 3| [Oxidation]
693 | Milling Blue I ’14:— 3,082| Aniline (3 mols) M
a-Naphthylamine
(2 mols)
[Sulfonation]
or
Aniline (2 mols)
Phenyl-a-naphthyl-
amine (2 mols)
Phenol
[Sulfonation]
696 | Indamine Blue Aniline (excess) B
Amino-azo-benzene
697 | Induline, Spirit I ’14:— 25,342| Aniline (excess) ss
Soluble M’17:— ? | Amino-azo-benzene
M’18:— 8,589
M ’19:—436,201
M ’20:—140,400
698 | Nigrosine, Spirit I ’14:—186,595| Aniline (excess) 88
Soluble M ’17:—302,706| Nitro-benzene
M ’18:—314,151| [Iron]
M ’19:—346,167 or
M ’20:—919,242| Aniline (excess)
v Nitro-phenol
699 | Induline, Water I ’14:— 29,177| Aniline (excess) A

Soluble

M ’17:—183,739
M ’18:— 91,724
M ’19:—130,704
I ’20:— 500
M ’20:—168,048

Amino-azo-benzene
[Sulfonation]
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Dyes Derived from Aniline (continued)
Schultz , Statistics of 3 Dye
Ordinary Name and Other Intermediates Appli-
]}r;”g;: Class of Dye AIIZLEZ};;Z’;J‘G Used and Notes cgltazzg
AziNe DyEes
(continued)
700 | Nigrosine, Water I ’14:—398,112| Aniline (excess) A
Soluble M’17:— Nitro-benzene
1,968,458| [Iron; Sulfonation]
M’18:— or
1,191,343 Aniline (excess)
M’19:— Nitro-phenol
1,660,149 [Sulfonation]
I°20.— 501
M ’20:—
2,743,021
702 | Para Blue Aniline (3-4 mols) B
o-Toluidine
p-Toluidine
p-Phenylene-diamine
or
[Spirit Blue and p-
Phenylene-diamine]
SuLrur DyEs
719 | Thional Black I ’14:— 16,865 p- (0- or m-)Nitro-ani- | S
line
o-Nitro-phenol (2 mols)
[NasS+8]
729 | Kryogene Pure Aniline (2 mols) S
Blue R Dimethyl-p-phenylene-
diamine
[NazS+8]
or
[Methylene Violet;
S, NagS]
ANTHRAQUINONE AND
Arviep Dyes
851 | Alizarin Direct I ’14:— 10,201| 1: 5- (and 1: 8-) Amino-| A
Blue B 1’°20:— 2,982 anthraquinone-sul-
) fonic Acid
[Dibromination, Sulfo-
nation]
857 | Erweco Alizarin Dinitro-anthraflavin- | ACr
Acid Blue R disulfonic Acid
Aniline (2 mols)
[Sulfonation]
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Dyes Derived from Aniline (continued)

Schultz ! Statistics of . Dye
Ordinary Name and Other Intermediates Appli-
%’:_’rg’zz Class of Dye Agﬁ%‘:}i&ﬁfe Used and Notes cCalt‘z;z?
ANTHRAQUINONE AND
Arniep Dyxes
(continued)
861 | Anthraquinone 1'20:—  917| Aniline (2 mols) ACr
Blue SR Tetrabromo-1: 5-di-
amino-anthraquinone
[Sulfonation]
862 | Alizarin Blue I ’14:— 54,706| Purpurin [or through| M
Black B I ’20:— 28,802| Alizarin, or 2-Anthra-
quinone-sulfonie acid]
[Sulfonation]
864 | Anthraquinone I ’14:— 1,709| 1-Nitro-anthraquinone-| ACr
Green GX I°20:— 2,531} 6-sulfonic Acid
[Halogenation]
p-Toluidine
Inpico Grour
DyEes
874 | Indigo I'14:— Aniline (2 mols) v
8,507,359 [Chloro-acetic, Soda-
M’17:—274,771] mide]
M’18:— [or CSe, KCN, ete.]
3,083,888
M’19:—
8,863,824
T ’20:—520,347
M 20—
18,178,231
876 | Indigo MLB Aniline (2 mols) Vv
Indigo White [Chloro-acetic, Soda-

mide, Reduction]
[or CS;, KCN, etc.,
Reduction]
[or Indigo, Reduction]
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Dyes Derived from Aniline (continued)
Y a3 Dye
Schultz i Statistics of - .
Ordinary Name and . Other Intermediates Appli-
Number I t and 3
for Dye Class of Dye Mgrfz; a(g:r 4 Used and Notes cgzg;.
Inpico Group Dyes
(contrnued)
877 | Indigotine I ’14:— 19,329| Aniline (2 mols) ete. A
. M’17:— [or Indigo, Sulfonation]
1,876,787
M’18:—
1,434,703
M’19:—
1,699,670
I’20.— 5,512
M ’20:—
1,395,000
878 | Indigotine P Aniline (2 mols), ete. A
[or Indigo, Sulfonation]
879 | Brom Indigo I ’14:— 53,610| Aniline (2 mols), etc. Vv
Rathjen M’20:— ? |[or Indigo, Bromination]
Indigo MLB/RR ;
880 | Helindone Blue BB |I ’14:— 6,856] Aniline (2 mols), ete. v
Indigo RB M ’17:— 14,100} [or Indigo, Bromination]
M’20.— ?
881 { Dianthrene Blue 2B |I ’14:— 16,880| Aniline (2 mols), etc. v
Bromo Indigo M’19:— ? |[or Indigo, Bromination]
Ciba Blue 2B I ’20:— 35,857
882 | Indigo MLB/5B I ’14:— 1,356| Aniline (2 mols), ete. Vv
Ciba Blue G I ’20:— 1,008| [or Indigo, Bromination]
883 | Indigo MLB/6B I’14:— 3,191 Aniline (2 mols), ete. A%
Indigo KG I ’20:— 4,130| [or Indigo, Bromination]
; M’20:— ?
884 | Brilliant Indigo I ’14:— 4,518| Aniline (2 mols), ete. A%
BASF/2B [or Indigo, Chlorination,
Bromination]
885 | Brilliant Indigo I ’14.— 8§,175] Aniline (2 mols), etc. v
I’20:—

BASF/B -

3,503

[or Indigo, Chlorination]
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Dyes Derived from Aniline (continued)

Schultz . Statistics of : Dye
Ordinary Name and Other Intermediates Appli-
%Z%b; J Class oy Dye ﬁ’gfﬁ}égﬁfe Used and Notes cgzl;gz?
Inpigo Grour DyEs
(continued)
886 | Brilliant Indigo I ’14:— 12,057| Aniline (2 mols), etc. %
BASF/G [or Indigo, Chlorination,
Bromination)
889 | Indigo Yellow 3G Aniline (2 mols), ete. v
Benzoyl chloride
[or Indigo, Benzoyl
chloride]
890 | Ciba Yellow G I°'14:— 48| Aniline (2 mols), ete. v
Benzoyl Chloride
[Bromination]
[or Indigo Yellow 3G,
ANILINE BrAck Bromination]
Group
922 | Aniline Black I ’14:— 1,470| Aniline (x mols) MF
M’19:— ? | [Oxidation on fiber]
M’20— ?

Aniline-2: 4-disulfonic Acid
See, 4-Amino-m-benzene-disulfonic Acid

Aniline-2: 5-disulfonic Acid :
See, 2-Amino-p-benzene-disulfonic Acid

Aniline-p-sulfonic Acid
See, Sulfanilic Acid

2-Anilino-5-amino-benzene-sulfonic Acid (C. A. nomen.)
See, p-Amino-diphenylamine-2-sulfonic Acid

4-(p-Anilino-anilino)-o-cresol (C. 4. nomen.)

See, 4-Phenylamino-4’-hydroxy-(phenyl-3’-tolylamine)

b-(p-Anilino-anilino)-phenol (C. A. nomen.)
See, 4-Phenylamin0-4’-hydroxy—diphen_ylamine
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Anilino-benzene-sulfonic Acid (C. A. nomen.)

See, Diphenylamine-sulfonic Acid

8-Anilino-5-(p-hydroxy-anilino)-1-naphthalene-sulfonic Acid
(C. A. nomen.)

See, 4-(p-Hydroxy-phenyl-amino)-1-phenylamino-naphtha-
lene-8-sulfonic Acid

8-Anilino-1-naphthalene-sulfonic Acid (C. 4. nomen.)
See, Phenyl-1-naphthylamine-8-sulfonic Acid

7-Anilino-1-naphthol-3-sulfonic Acid (C. A. nomen.)
See, Phenyl-gamma, Acid

m-Anilino-phenol (C. A. nomen.)
See, m-Hydroxy-diphenylamine

2-Anilino-3-pseudoindolone (C. 4. nomen.)
See, 2-Isatin Anilide

Aniline Salt
Note.—This is Aniline Hydrochloride.

See, Aniline

o-Anisidine (NH:=1)
NH.

OOCHs — CH,NO =123

StaTisTics.—Imported '14:—1,411 lbs.
Manufactured '18:— ?
Manufactured ’19:— ?
Manufactured '20:— ?

ForMaTioN.—o-Nitro-anisole is reduced at 100-110° by means of iron
and hydrochlorie acid

LiteraTUrRE.—Cain, Intermediate Products (2d Ed.), 71
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Dyes Derived from o-Anisidine
Schultz - Statistics of : Dye
Ordinary Name and : Other Intermediates Appli-
Number Import and pp
fo?' Dye Clans 4f Dye M agz}a::mre Used and Notes "g{;‘;’:
Monoazo DyEes
93 | Pigment Purple A |I ’14:— 99 | B-Naphthol CL
Sudan R
94 | Azo Eosine I ’14:—1,001 | Nevile Winther Acid A
M’18:— ?
M’19:— ?
95 | Azo Cochineal I ’14:— 952 | 1-Naphthol-4: 8- A
Cochineal Scarlet B disulfoniec Acid
96 | Chrome Fast I’14:— 150 | Salicylic Acid M
Yellow GG I ’20:— 500
Disazo Dy
259 | Ponceau 10 RB I’14:— 201 | Sulfanilic Acid A

Croceine Acid

Anthracene

’14:—$37,240 in value

StamisTics.—Imported

Manufactured ’17:— ?
Manufactured '18:— 225,552 lbs.
Manufactured '19:—1,381,944 1bs.

Imported

19:—

51,895 Ibs.

Manufactured '20:— 711,258 1bs.
20:— 648,095 lbs.

FormaTioN.—From coal-tar by extraction and purification

LiteraTure.—Cain, Intermediate Products (2d Ed.), 244

Imported

Uses.—For manufacture of anthraquinone and anthraquinone deriva-
tives
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Dye Derived from Anthracene
Sansi Ordinary Name and L;'tatistics o(jl' Other Intermediates Algg;i
Number mport an, S
for Dye Class of Dye Manufacture Used and Notes cg%«;r;
ANTHRAQUINONE AND
ArLiep DyEs
791 | Indanthrene I ’20:—11 [Sulfur}] v
Olive G M’18:—?
. Anthrachrysone

1: 3: 5: 7-Tetrahydroxy-anthraquinone

He =50

FormaTion.—From 3: 5-Dihydroxy-benzoic acid by heating with con-
centrated sulfuric acid

LiteEraTURE.—Ullmann, Enzy. tech. Chemie, 1, 483

Beil. ITI, 436; IIT spl. 312

Dyes Derived from Anthrachrysone

. A Dye
Schultz : Statistics of. . ye
Ordinary Name and . Other Intermediates Appli-
Number Import and ; £
for Dyes Class of Dye WMamfoeiard Used and Notes %zfzgg
ANTHRAQUINONE AND
Avviep DyEes
790 | Acid Alizarin I°14:—26,642 | [Sulfonation, Nitration,
Blue BB 1°20:— 3,539 | Reduction, etc.] ACr
796 | Acid Alizarin 1720:— 1,334 | [Sulfonation, Nitration,
Green G Sodium sulfide reduc- | ACr
tion]

1:9-Anthradiol (C. A. nomen.)

See, 1-Hydroxy-anthranol
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Anthraflavic Acid
2: 6-Dihydroxy-anthraquinone (not considered herein)

Anthranilic Acid (C. 4. nomen. COOH =1)
o-Amino-benzoic Acid
COOH

ONH2 — C,H,NO, — 137

StarisTics.—Imported ’14:— 106 lbs.
Manufactured ’17:— ?
Manufactured "18:—11,826 lbs.
Manufactured ’19:—22,976 1bs.
Manufactured ’20:— ?

ForMaTiON.—Phthalic anhydride is melted and heated to 240°, where-

upon ammonia gas is introduced, forming phthalimide.

This

latter is treated with sodium hypochlorite, forming anthranilic

acid
LiteraTURE.—Cain, Intermediate Products (2d Ed.), 147
Lange, Zwischenprodukte, #357-367, 1619

Dyes Derived from Anthranilic Acid

L Dye
Schultz 8 Statistics of 3 .
Ordi ary Name and Other Intermediates Appli-
Number Import and 3
for Dye| - Class of Dye Ma%facture Used and Notes cgfau;;z
MonNoazo DyEs
200 | Lake Red D I ’14:— 2,428 | B-Naphthol CL
M’17— ?
M’18:— ?
M’19:— ?
M20:— ?
201 | Pigment Scarlet G |M’17:— ? | Schaeffer’s Acid CL
M’18:— ? :
M'19— ?
202 | Acid Alizarin Red B |1 '14:— 7,374 | R-Acid ACr
Palatine Chrome M’18:— ? CL

Red B M '19:—28,081
I'20:— 1,342
M ’20:—67,817
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Dyes Derived from Anthranilic Acid (continued)

Schultz . Statistics of : Dye
Ordinary Name and Other Inlermediates | Appli-

Number Import and Py
for Dye Class of Dye Manufacture Used and Notes %ﬁ';

ANTHRAQUINONE AND
Avuiep Dy=ss
832 | Indanthrene I ’14:—11,667 | Anthranilic Acid v
Violet RN I1°20.— 49 (2 mols)
1:5-Dichloro-anthraqui-
none
Anthrano’

See, 9-Anthrol

Anth-aquinone

CO.
<X X) == C14H302 =208
CO

StaTIsTics.—Imported '14:— 29,850 lbs.
Manufactured ’18:—  ?
Manufactured ’19:—294,260 lbs.
Manufactured '20:—539,619 lbs.

FormaTioNn.—(1) From anthracene by appropriate oxidation means;
for example, chromic acid. (2) From o-benzoyl-benzoic acid by
action of sulfuric acid. The o-benzoyl-benzoic acid is prepared
by reacting together phthalic anhydride, benzene and aluminum
chloride '

LiteraTure.—Cain, Intermediate Products (2d Ed.), 244
Lange, Zwischenprodukte, #23, 648, 3065-3080
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Dye Derived from Anthraquinone

Dye

Schultz . Statistics of .
Number Ordzcnlt(zlg Zag,e eand Import an Otg.e’ éntezm;[d’;a{es Appli-
for Dye 4 Manufacture RO IMORE S cgltzos?

ANTHRAQUINONE AND
Aruiep DyErs
863 | Anthraquinone 1°14:—6,552 [?1 A
Blue Green BXO |I°20:— 849

Note—Most of the dyes listed in the class “ Anthraquinone and Allied
Dyes” (Schultz, #7568-873) are derived indirectly from anthraquinone.
These dyes are, however, not tabulated under anthraquinone, but under that
intermediate from which directly derived.

Anthraquinone-1: 5-and-1: 8-disulfonic Acids

Rho Acid s trivial name for the 1: 5-disulfonic Acid

Chi Acid #s trivial name for the 1: 8-disulfonic Acid
co. SOH HOsS (o. SOH

q X) Bl @ >© — Oy H{058, =368
co co

HOsS
StatisTics.—The anthraquinone-1: 5-disulfonate was manufactured in
1918, 1919, 1920 by one company. Amount was not disclosed

FormaTION.—Anthraquinone is sulfonated with strong oleum in the
presence of mercury or mercuric oxide to a mixture of the 1: 5- and
1: 8-disulfonic acids, which are separated by crystallization

LiteraTure.—Cain, Intermediate Products (2d Ed.), 252
Lange, Zwischenprodukte, #3290-3293

Uses.—The 1: 5-acid is employed for making anthrarufin, 1:5-dichloro-
anthraquinone, etc.

Anthraquinone-2: ¢-disulfonic Acid
“a-Anthraquinone-disulfonic Acid

HO:,S(X DSOSH = C1H;305S, — 368
CO
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FormaTioN.—From anthraquinone by heating with 45 per cent oleum
to 160-170° C., dilution with water, neutralization with caustic

soda and evaporation until the 2: 6 acid crystallizes out (2:7 acid
in mother liquor)

LiTERATURE.—Cain, Intermediate Products (2d Ed.), 253
Lange, Zwischenprodukte, #3290

Dyes Derived from Anthraquinone-2: 6-disulfonic Acid

S . isti : Dye
Nfl:%g, Ordfgzlary 1; a17)ne and ‘%‘:?ggcg 1% Ot{L]er 5 nterl'imlsrdzates Appli-
for Dye IO YE Manufacture SEanLelyotes cg{;gg'
ANTHRAQUINONE AND
ArLiep DyEs
785 | Alizarin GI I ’14:—49,021 | [Alkaline Fusion] "M
Flavopurpurin
786 | Alizarine Red 3WS [Alkaline fusion, M
sulfonation]

Anthraquinone-2: 7-disulfonic Acid

B-Anthraquinone-disulfonic Acid

CO.
H03S@ X)SO:J—I = C1sH058, = 368
CO

StatisTics.—Manufactured '19:— ?
Manufactured ’20:— ?

ForMaTION.—From anthraquinone by heating with 45 per cent Oleum,
dilution with water, neutralization with caustic soda, and evapora-
tion until the 2: 6 disulfonic acid crystallizes out. The 2:7 disul-
fonic acid is then obtained (as sodium salt) by evaporating this
mother liquor to dryness

LiteraTURE.—Cain, Intermediate Products (2d Ed.), 253
Lange, Zwischenprodukte, #3290
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Dye Derived from Anthraquinone-2: 7-disulfonic Acid

Schultz| o, ginary Name and iiin ool 4 Other Intermediates ADy;i-
Number Class of Dye P o e Used and Notes | cation
Class
ANTHRAQUINONE AND
ALLiEp DyES
784 | Alizarin SX I°14:—14,273 [Alkaline fusion] M
Isopurpurin M’19:— ?
I°20.— 49
M’20:— ?

a-Anthraquinone-disulfonic Acid
See, Anthraquinone-2: 6-disulfonic Acid

g-Anthraquinone-disulfonic Acid
See, Anthraquinone-2: 7-disulfonic Acid

Anthraquinone-2-sulfonic Acid
Anthraquinone-8-sulfonic Acid
B Acid or Beta Acid

Silver salt (Sodium derivative)

B-Sulfonic Acid
CO.
<X DX>503H = CuH0:8 =288
C .
StaTisTics.—Manufactured 1918:—  ?

Manufactured 1919 — ?
Manufactured 1920:— ?

ForMaTiON.—From anthraquinone by sulfonating with an equal
weight of 45-50 per cent oleum and heating up to 160° C., diluting,
neutralizing with caustic soda, and evaporating to crystallization
of the sodium salt (““Silver salt’’)

LiteraTure.—Cain, Intermediate Products (2d Ed.), 251
Lange, Zwischenprodukte, #3156-3163
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Dyes Derived from Anthraquinone-2-sulfonic Acid
A Dye
Schultz : Statistics of . 3
Ordinary Name and 7 Other Intermediates Appli-
Number Import and ;
5 01:'”;)1/ < Class of Dye M agftfacture Used and Notes cgm
ANTHRAQUINONE AND
AvLuiep Dyes
778 | Alizarin I ’14:—202,392| [Oxidation] M
M’17:— ?
M’18— ?
M’19:— ?
I°20:— 8,575
M’20:— ?
79 Alizarin Orange I ’14:— 14,239| [Alizarin, Nitration] M
M’19:— ?
I ’20:— 500
M’20.— ?
780 | Alizarin Red I ’14:— 81,919| [Alizarin, Sulfonation] M
M’17:— ?
I ’20:— 12,628
781 | Erweco Alizarin [Alizarin, Sulfonation] M
Acid Red BS ._ ;
783 | Purpurin [Alizarin, Oxidation] M
787 | Alizarin Bordeaux B|I ’20:— 20| [Alizarin, Oxidation] M
788 | Alizarin Cyanine R |I ’20:— 16,781| [Alizarin Bordeaux B,| M
Oxidation]
797 | Alizarin Garnet R |I '14:— 720 [4-Nitro-alizarin, Re-| M
duction]
798 | Alizarin Maroon W |I 20:— 2,014/ [Crude Nitro-alizarin, | M
Reduction]
799 | Alizarin Cyanine G |I ’20:— 339 | [Alizarin Cyanine R, M
Amidation]
854 | Alizarin Viridine DG| I ’20:— 11,397| [Alizarin Bordeaux B] M
p-Toluidine (2 mols)
" [Sulfonation]
862 | Alizarin Blue I ’14:— 54,706| [Purpurin] .M
Black B I ’20:— 28,802 Aniline ‘

[Sulfonation]
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Anthraquinone-g-sulfonic Acid

See, Anthraquinone-2-sulfonic Acid

2-Anthraquinone-urea Chloride
See, 2-Anthraquinonyl-urea Chloride

2-Anthraquinonyl-urea Chloride
2-Anthraquinone-urea Chloride

co .
@ nNH +C0-Ch - — ¢y H,CINO, = 286
Cco

FormaTION.—From 2-Amino-anthraquinone in nitro-benzene solution
by action of phosgene at 50°

LiteraTure.—Lange, Zwischenprodukte, #3123

Dyes Derived from 2-Anthraquinonyl-urea Chloride

NSchubltz Ordinary Name and ?tatistics 0{{ Other Intermediates Ang‘l;i-
umber mport an 3
for Dye Class of Dye Menusokire Used and Notes cgzz;?
ANTHRAQUINONE AND
Avuiep DyEes
835 | Helindone 1°20:— 74 | 2-Anthraquinonyl-urea{ V
Orange GRN chloride (2 mols)
836 | Helindone 1°20:—15,238 | 2-Anthraquinonyl-urea | V
Brown 2GN ehloride (2 mols)
Diamino-anthraqui-
nones, [various]

Anthrarufin
1: 5-Dihydroxy-anthraquinone

p = C14H804 =240

HO €O
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StaTistics.—Manufactured 1918:—  ?
Manufactured 1919:—  ?
Manufactured 1920:— ?

FormaTion.—This compound is obtained by the action of milk of lime
on either anthraquinone-1: 5-disulfonic acid or on 1:5-dinitro-
anthraquinone

LiteraTurE.—Cain, Intermediate Products (2d Ed.), 257

Ullmann, Enzy. tech. Chemie, 1, 481
Lange, Zwischenprodukte, #3269, 3272, 3287

Dye Derived from Anthrarufin

Y Dye
ﬁ;frznuéz Ordinary Name and ?ﬁg gﬁﬁ,{’{; Other Intermediates | Appli-
for Dye Clags of Dye Manufacture e (glt}zz?

ANTHRAQUINONE AND
Arvuiep DyEes
858 | Alizarin Saphirol B [M ’18:— ? | [Sulfonation, Nitration,| ACr
M’19:— ? Reduction]
I ’20:— 28,210

M’20:— ?

1-Anthrol (C. A. nomen.)
a-Anthrol
1-Hydroxy-anthracene

OH

m - - CmHmO =194

FormaTion.—From 1-anthracene-sulfonic acid by fusion with 5 parts
of caustic soda at about 250°
LiteraTURE.—Schmidt, Ber. 37, 66 (1904)
Thorpe, Dic. Chemistry, 1, 274; (1921 Ed.), 1, 352

Dye Derived from 1-Anthrol

S Dye
Schultz ] Statistics of . :
Ordinary Name and Other Intermediates Appli-
Number Import and ;
jor Dye Class of Dye : Manufacture Used and Notes cg;;?:

Innico Grour DYE
893 | Alizarin Indigo G [I°'20:—1,596 | Dibromo-isatin chloride| V
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9-Anthrol (C. 4. nomen.)
9-Hydroxy-anthracene

Anthranol
OH

m — C14H100: 194

FormaTiON.—Anthraquinone is reduced with tin in boiling glacial
acetic acid solution, or with iron and ferrous chloride solution
LiTeraTURE.—Cain, Intermediate Products (2d Ed.), 262
Thorpe, Dic. Chemistry, 1, 272; (1921 Ed.), 1, 349
Lange, Zwischenprodukte, #3038-3040

Dyes Derived from 9-Anthrol

Schullz 3 Statistics of . Dye
Ordinary Name and Other Intermediates Appli-
%’:"gﬁ lass of Dye AI[Z‘IIL);%;Z% Used and Notes cggm
ANTHRAQUINONE AND
AvLiep DyEs
763 | Indanthrene I ’14:—11,096 | 9-Anthrol (2 mols) v
Dark Blue BO I ’20:—13,917 | [Glycerol (2 mols)] .
M’20— ?
764 | Indanthrene 9-Anthrol (2 mols) A%
Violet RT [Glycerol (2 mols),
Halogenation]
or
[Indanthrene Dark Blue
BO and Halogenation]
765 | Indanthrene I ’14:—72,251 | 9-Anthrol (2 mols) Vv
Green B M’19:— ? [Glycerol (2 mols),
I ’20:— 6,765 Nitration]
M’20.— ? or
[Indanthrene Dark Blue
BO and Nitration]
872 | Leucol Brown B I20— 22 A

Armstrong’s Acid

See, Naphthalene-1: 5-disulfonic Acids
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Armstrong’s § Acid
See, Naphthalene-1: 5-disulfonic Acid

Armstrong and Wynne’s Acid
1-Naphthol-3-sulfonic Acid (not constdered herein)

Armstrong and Wynne’s Acid II
See, 2-Naphthylamine-5: 7-disulfonic Acid

6:6-A oxy-bis-o-foluidine (C. A. nomen.)

See, Diamino-azoxy-toluene

p-Azoxy-o-toluidine

See, Diamino-azoxy-toluene

B Acid
See, 1-Amino-8-naphthol-3: 5-disulfonic Acid
This trivial name also applied to
1-Amino-7-naphthol-3-sulfonic Acid
2: 3-Dihydroxy-naphthalene-6: 8-disulfonic Acid

Badische Acid
See, 2-Naphthylamine-8-sulfonic Acid

Baum's Acid
1-Naphthol-2-sulfonic Acid (not considered herein)

Bayer’s Acid
See, Croceine Acid
See, 2-Naphthylamine-7-sulfonic Acid

Benzal-bisxylidine (C. A. nomen.)
See, Diamino-dixylyl-phenyl-methane

119
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Benzaldehyde
HCO

O == C7H50 = 106

StaTisTics.—Imported ’14:— 20,475 lbs.
Manufactured '17:—132,336 1bs.
Manufactured ’18:—360,591 1bs.
Manufactured ’19:—518,634 1bs.
Manufactured ’20:—702,543 1bs.

FormaTioN.—(1) From toluene by chlorination to benzylidine chloride,
Ce¢H;CHCl,, and by heating this with milk of lime under pressure.
(2) From toluene by oxidation with manganese dioxide and
sulfuric acid
LiTeRATURE.—Cain, Intermediate Products (2d Ed.), 138
Lange, Zwischenprodukte, #2041
Dyes Derived from Benzaldehyde

s Dye
Schultz 3 Statistics of : 2
Ordinary Name and Other Intermediates Appli-
]}Z’;’]’_’)bye: Cla:?é of Dye fﬂtgz}; ;Zfe Used and Notes cgzl;%;z
TRIPHENYL-
METHANE DYES
495 | Malachite Green I ’14:—183,852] Dimethyl-aniline B
M ’17:—130,229; (2 mols)
M ’18:—290,416| [Oxidation]
M ’19:—560,301
I°20:— 100
M ’20:—654,237
499 | Brilliant Green I ’14:— 73,904| Diethyl-aniline (2 mols)] B
M’18:— ? [Oxidation]
M’19:— ?
I 20— 25
M’20:— ?
502 | Guinea Green B 1 ’14:— 49,971 Ethyl-sulfobenzyl- A
Acid Green 3BG M’17:— ? aniline (2 mols)
M’18:— ? [Oxidation]
M’19:— ?
I’20.— 278
M’20:— ?
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Dyes Derived from Benzaldehyde (continued)
e Dye
Schultz 5 Statistics of ; :
Ordinary Name and Other Intermediates Appli-
Number Import and gves
jor Dye Class of Dye Mmfufa e Used and Notes cgf;zr;
TRIPHENYL-METHANE
Dyes (continued)
504 | Light Green SF I’14:— 6,693 Benzyl-methyl- A
Bluish M17:— ? aniline (2 mols)
M’18:— ? [Sulfonation and
Oxidation]
505 | Light Green SF I ’14:— 71,462| Benzyl-ethyl- A
Yellowish M’19— ? aniline (2 mols)
I ’20:— 7,490 [Sulfonation and
M’20:— ? Oxidation]
AcrmINE DyEs
604 | Acridine Orange R Dimethyl-m-phenylene-f B
diamine (2 mols)
[Ammonia removal;
Oxidation]
605 | Benzoflavine I’14:—  600] m-Tolylene-diamine B
(2 mols)
[Ammonia removal,
Oxidation]

Benzaldehyde-disulfonic Acid

4-Formyl-m-benzene-disulfonic Acid (C. A. nomen.)

HCO

SO;H

SO:H

== C7H507Sz — 266

FormaTIiON.—Toluene is sulfonated with oleum to the 2: 4-disulfonic
acid, which is then oxidized with manganese dioxide

LiteraTURE.—Lange, Zwischenprodukte, #3899
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Dye Derived from Benzaldehyde-disulfonic Acid

S Dye
Schultz 3 Statistics of . :
Ordinary Name and Other Intermediates Appli-
Number Import and :
Jor Dye Class of Dye Manufacture Used and Notes c(%;g;z
XanTHONE DYES
579 | Sulfo Rhodamine B |I ’14:—1,698 | Diethyl-m-amino- A
Xylene Red B phenol (2 mols)
[Oxidation]

Benzaldehyde-o-sulfonic Acid

HCO

OSOSH == C7H304S: 186

FormaTioN.—By heating o-chloro-benzaldehyde with Na,SO; at around
170-180° under pressure

o-Formyl-benzene-sulfonic Acid (C. A. nomen.)

LiteraTurRE.—Cain, Intermediate Products (2d Ed.), 146
Lange, Zwischenprodukte, #504-506

Dyes Derived from Benzaldehyde-o-sulfonic Acid

Dye

Schultz : Statistics of : <
Ordinary Name and Other Intermediates Appli-
Number Import and :
for Dye Class oy Dye M agufa priten Used and Notes cg{;(;;z
TRIPHENYL-
METHANE DyES
506 | Erioglaucine I ’14:—66,526 | Ethyl-sulfobenzyl- A
M’'19:— ? aniline
I ’20:— 6,160 or
M’20:— ? | Benzyl-ethyl-aniline
(2 mols) [and sulfona-
tion]
[Oxidation]
553 | Eriochrome I ’14:— 2,249 | 0-Cresotic Acid (2 mols)] ACr
Cyanine R I ’20:— 2,205 | [Oxidation]
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Benzamido- (C. A. nomen. for Cs H,CO.N H)
See, Benzoylamino-

Note—The C. A. name for this radical is the scientific one, and it is listed
as an alternate, but in view of the widespread use of benzoylamino-, the
latter s given precedence at the present time.

1-Benzamido-4-chloro-anthraquinone (C. 4. nomen.)

See, 1-Benzoylamino-4-chloro-anthraquinone

7-meso-Benzanthren-7-one (C. A. nomen.)

See, Benzanthrone

Benzanthrone

7-meso-Benzanthren-7-one (C. A. nomen.)

—_ C17H100 P 230

Statistics.—Manufactured '19:— ?
Manufactured '20:— ?

FormaTiON.—(1) From anthranol and glycerol by condensation by
means of sulfuric acid.  (Anthranol is made from anthraquinone.)
(2) From anthracene in sulfuric acid solution, by addition of glycerol
and heating to 100-110° C. until the anthracene disappears. The
reaction mass is then diluted with water, salted out and purified

LiteraTUurRE.—Cain, Intermediate Products (2d Ed.), 262
Lange, Zwischenprodukte, #3584
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Dyes Derived from Benzanthrone

Schultz ; Statistics of 3 Dye
Ordinary Name and I o, Other Intermediates Appli-
M mport an 3
1}:}; Db;: Class of Dye Magufacture Uscd and Notes cgfgg
ANTHRAQUINONE AND
Aruiep Dyes
763 | Indanthrene I ’14:— 11,096| Benzanthrone (2 mols) | V
Dark Blue BO I 20— 13,917
764 | Indanthrene Benzanthrone (2 mols) | V
Violet RT [Halogenation]
[or Indanthrene Dark
Blue BO and halo-
genation]
765 | Indanthrene I ’14:—72,251 | Benzanthrone (2mols) | V
Green B M’19:— ? | [Nitration]
I ’20:— 6,765 | [or Indanthrene Dark
M’20— ? Blue BO and Nitra-
. tion]

Benzanthrone-quinoline
Phenanthroquinolinone (C. 4. nomen.)

== ConnNO =281

e

N

ForMaTION.—From 2-amino-anthraquinone and glycerol by warming
with condensing agents, for example, sulfuric acid

LiteraTURE.—Lange, Zwischenprodukte, #3596
Ullmann, Enzy. tech. Chemie, 3, 314

Dye Derived from Benzanthrone-quinoline

B Dye
Schultz 1 Statistics of : e
Ordinary Name and 4 Other Intzrmediates Appli-
Number Import and 3
for Dye Class of Dye Manufacture Used and Notes cgltg?
ANTHRAQUINONE AND
Arriep Dyes
846 | Indanthrene Dark Benzanthrone-quino- v

Blue BT

line (2 mols)
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Benzene-azo-diethylaniline

See, p-Diethylamino-azo-benzene

Benzene-sulfonyl Chloride

SO,C1

= GeH;Cl0:8=176.5

125

ForMATION.—From benzene-sulfonic acid by treatment with phos-
phorus pentachloride

LiteraTUrRE.—Bucherer, Farbenchemie, 78, 150

Dye Derived from Benzene-sulfonyl Chloride

2y Dye
Schultz . Statistics of g !
Ordinary Name and Other Intermediates Appli-
Number Import and 4
for Dye Class of Dye Marfosturs Used and Notes %zltzgg
Monoazo DyE
182 | Fast Sulfon Violet |I ’14:—4,871 | H Acid A
Brilliant Sulfon I ’20:—4,740 | Aniline
Red B
Benzidine

HzNO-—ONHz — C12H12N2 —184

14:— 55,245 lbs.

StaTIsTICS.—Imported

Manufactured ’17:—1,766,582 lbs.
Manufactured '18:—2,501,887 1bs.
Manufactured ’19:—1,319,629 lbs.
Manufactured '20:—2,183,583 1bs.

FormaTioN.—Nitro-benzene is reduced to hydrazo-benzene with zinc
" or iron in presence of caustic soda; the hydrazo-benzene is re-
arranged to benzidine by treatment with acid

LitreraTurRE.—Cain, Intermediate Products (2d Ed.), 89
Lange, Zwischenprodukte, #1204
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Dyes Derived from Benzidine .
Schultz : Statistics of ; Dye
Ordinary Name and Other Intermediates | Appli-
Numbe I t and (
fo“:mDy: Class of Dye Mfg%}actur o Used and Notes Cgﬁg
Moxoazo DyEes
15 | Chicago Orange G p-Nitro-toluene-o- D
sulfonic Acid
102 | Diamond Flavine G | I ’14:— 23,089 Salicylic Acid M
M17— ?
M’18:— ?
M’19:— ?
M’20:— ?
103 | Dutch Yellow 3 Salicylic Acid M
[Sodium sulfite]
Disazo DyEs
306 | Pyramine Orange 3G| I '14:— 7,863| Nitro-m-phenylene- D
I’20:— 396/ diamine
m-Phenylene-diamine-
disulfonic Acid
307 | Congo Red I ’14:— 20,629 Naphthionic Acid D
M’17:— ? (2 mols)
M ’18:—587,153
M ’19:—873,734
M ’20:—
1,502,630
308 | Diazo Black B I ’'14:— 62,854 Laurent’s Acid (2 mols)] D
309 | Glycine Red a-Naphthyl-glycine D
Naphthionic Acid
310 | Glycine Corinth a-Naphthyl-glycine D
(2 mols)
311 | Orange TA I’14:— 602 Naphthionic Acid D
M’17:— ? Cresol
M’18:— ?
M’19:— ?
M’20:— ?
312 | Congo Corinth G I ’14:— 44,157| Nevile Winther’s Acid | D
M’17:— ? | Naphthionic Acid
M’18:— ?

M ’19:—137,704
M 720:—242,503




DYES CLASSIFIED BY INTERMEDIATES 127
Dyes Derived from Benzidine (continued)
Schultz . Statistics of ; Dye
Ordinary Name and Other Intermediates | Appli-
Number Import and £
f;:' Dye Class of Dye Maﬁgjr'a;u ol Used and Notes cglt;c;rgz
Disazo Dyrs
(continued)
313 | Congo Rubine I ’14:— 46,213| Croceine Acid D
M’17:— ? | Naphthioniec Acid
M’18— ?
I '20:— 2,601
314 | Pyramine I ’14:— 2,789 Nitro-m-phenylene- D
Orange RR diamine
Amino-R Acid
315 | Congo Orange G I ’14:— 1,623| Phenol D
I°20:— 75| Amino-R Acid
[Ethylation]
316 | Brilliant Congo G Amino-R Acid D
Broenner’s Acid
317 | Pyramidol Resorcinol (2 mols) D
Brown BG
318 | Benzidine Puce B-Naphthol MF
319 | Diamine Scarlet I ’14:— 41,175| Phenol D
1 '20:— 11,340| G Acid
[Ethylation]
320 | Bordeaux I ’14:— 1,335| Croceine Acid (2 mols) D
M’18:— ?
M’19:— ?
M’20:— ?
321 | Heliotrope 2B I ’14:— 1,473 Croceine Acid D
I°20:— 60| 1-Naphthol-4: 8-
disulfonic Acid
322 | Trisulfon I ’14:— 1,124| B-Naphthol D
Violet B M’17:— ? |1-Naphthol-3: 6: 8- tri-
M’18:— ? sulfonic Acid
M’19:— ?
1°20.— 7,927

M’20:— ?
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Dyes Derived from Benzidine (coniinued)
s Dye
Schultz : Statistics of : ye.
Ordinary Name and Other Intermediates Appli-
Number Import and s :
f:;"”lt);e Class of Dye M a}z)ufa e Used and Notes cgﬁzg
Disazo Dyes
(continued)
323 |[Dianil Blue R M’20:— ? | Chromotropic Acid D
(2 mols)
324 [Chicago Blue 4R I ’14:— 1,199 Croceine Acid D
1-Amino-8-naphthol-4-
sulfonic Acid
325 |Columbia Blue R I ’14:— 3,071| 1-Naphthol-3: 8-disul- D
fonic Acid
1-Amino-8-naphthol-4-
sulfonic Acid
326 |Oxamine Violet I ’14:— 23,981| J Acid (2 mols) D
Oxydiamine Violet BF| I ’20:— 732
327 |Diamine Violet N I ’14:— 18,263| Gamma Acid (2 mols) | D
M’19:— ?
M ’20.— 92,503
328 |[Diamine Black RO |1 '14:— 8,253| Gamma Acid (2 mols) D
Dianol Black RW
329 |Diamine Brown V. |M’19:— ? | m-Phenylene-diamine D
Gamma Acid
330 {Zambesi Brown G I’14:— 4,028 Gamma Acid D
I ’20:— 1,104] 2: 7-Naphthylene-
- diamine-sulfonic Acid
331 |Alkali Dark Nitroso-B-naphthol D
Brown GV Gamma Acid
332 |[Dianil Garnet B I ’14:— 5,985 Gamma Acid D
Benzo Fast Red I°20:— 3,799 Amino-R Acid
333 |Diamine Black BH |I ’14:—619,430| Gamma Acid D
Oxamine Black BHN [M’17:— ? | H Acid
M’18:— ?
M ’19:—485,046
I7’20:— 5,512
M ’20:—803,501
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Dyes Derived from Benzidine (continued)
Schultz ) Statistics of - Dye
Ordinary Name and Other Intermediates Appli-
Number Import and 3
foz Dye Class of Dye Manufacture Used and Notes cglt;(;;;
Disazo Dyes
(continued)
334 Diphenyl Blue I ’14:— 26,240| Ethyl-gamma Acid D
Black H Acid
335 Naphthamine I ’'14:— 49,016] Gamma Acid D
. Black RE K Acid
336 | Benzo Cyanine R |I ’14:—  201| H Acid D
1-Amino-8-naphthol-4-
sulfonic Acid
337 Diamine Blue BB I ’14:— 19,035| H Acid (2 mols) D
Benzo Blue BB M’17:—
1,445,059
M’18:—
1,523,985
M’19:—
1,380,335
M’20:—
1,789,774
338 Naphthamine Blue | I ’14:— 11,707 K Acid (2 mols) D
2B I1°20:— 400
339 Brilliant Orange G | I ’14:— 6,321| Salicylic Acid D
M’17:— ? 1 3-Amino-phenol-4-
sulfonic Acid
340 Benzo Orange R I ’14:— 1,073| Salicylic Acid D
M’17:— ? | Naphthionic Acid
M ’18:— 50,422
M ’19.— 42,807
I720.— 220
M ’20:— 86,210
340 (1) | Chlorazol Salicylic Acid D
Orange 2R 2-Naphthylamine-7-
sulfonic Acid
341 Crumpsall Direct |[M’17:— ? Salicylic Acid D
Fast Red R M’18:— ? |R Salt :
M’19— ?
M’20— ?
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Dyes Derived from Benzidine (continued)

P Dye
Schultz . Statistics of : e
Ordinary Name and Other Iniermediates Appli-
Number Import and 3
for Dye Class of Dye Magufacture Used and Notes cgltz?‘:
Disazo Dyes
(continued)
342 | Chrysamine G I°14:—  608| Salicylic Acid D
M’17:— 26,061] (2 mols)
M ’18:— 28,846
M’19:— 54,279
I°20:— 9,810
M ’20:— 49,342
343 | Diamine Fast 1 ’14:;- 50,479 Gamma Acid D
Red F M ’19:— 56,864] Salicylic Acid
I720:— 4,040
M ’20.—115,865
344 | Diamine Brown M |1 ’14:— 65,396| Salicylic Acid D
M’18:— ? | Gamma Acid
M’19:— 15,957
M ’20:—257,872
345 | Oxamine Maroon Salicylic Acid D
1-Amino-5-naphthol-7-
sulfonic Acid
346 | Oxamine Red I ’14:— 11,636{ J Acid D
I7°20:—  848| Salicylic Acid
347 | Diphenyl Brown RN Salicylic Acid D
Methyl-gamma Acid
348 | Diphenyl Brown BN| I ’14:— 13,471| Salicylic Acid D
Dimethyl-gamma Acid
349 | Diamine Brown B | I ’20:— 24| Salicylic Acid D
Phenyl-gamma, Acid
350 | Alkali Yellow R Salicylic Acid D
i Dehydrothio-p-tolui-
dine-sulfonic Acid
351 | Cresotine Yellow G | I ’14:— 1,748 o-Cresotic Acid D
M’17.— ? (2 mols)
M’18:— ?
M’19:— ?
M’20— ?
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Dyes Derived from Benzidine (continued)
R i Dye
Schultz . Statistics of : i
Ordinary Name and Other Intermediates Appli-
Number Import and 3
jor Dye Class of Dye Marxz)vjfa A Used and Notes cgfzt;'rsz
Disazo DyEs
(continued)
352 | Direct Violet R I’14:—  661| m-Tolylene-diamine D
M’19:— ? |I:7-Dihydroxy-6-naph-
thoic-3-sulfonic Acid
353 | Direct Indigo I ’14:— 6,000[ 1: 7-Dihydroxy-6-naph-| D
; Blue BN thoic-3-sulfonic Acid
H Acid
354 | Direct Gray R I°20:— 4,927| 1: 7-Dihydroxy-6-naph-| D
thoic-3-sulfonic Acid
(2 mols)
Trisazo Dyes
438 | Melogene Blue BH |[M’17:— ? | H Acid (2 mols) D
M’18:— ? | p-Xylidine
439 | Direct Indigo M’18:— ? H Acid (2 mols) D
Blue A : m-Amino-p-cresol
Methyl Ether
440 | Direct Indigo Gamma Acid (2 mols) D
Blue BK m-Amino-p-cresol
Methyl Ether
441 | Diazo Blue M’19:— ? | H Acid (2 mols) D
Black RS M’20:— ? | a-Naphthylamine
442 | Direct Black V I ’14:—145,738) Gamma Acid D
a-Naphthylamine
2 R Acid
443 | Direct Indone a-Naphthylamine D
Blue R H Acid
2 R Acid
444 | Crumpsall Direct Salicylic Acid D
Fast Brown B Aniline
.Gamma Acid
445 | Crumpsall Direct Salicylic Acid D
Fast Brown O Aniline

Phenyl-gamma Acid
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Dyes Derived from Benzidine (continued)
Schultz| .4 Statistics of : Dye
Number| Ordinary Name and Import and Other Intermediates Appli-
for Dye Class of Dye Manufacture Used and Notes cation
Y Class
Trisazo Dyes
(continued)
446 | Benzo Olive I’14:— 1,149| Salicylic Acid D
a-Naphthylamine
H Acid
447 | Benzo Gray S Extra | I ’14:—  802| Salicylic Acid D
5 a-Naphthylamine
Nevile Winther’s Acid
448 | Diamine Bronze G |1 ’14:— 4,495| Salicylic Acid D
H Acid
m-Phenylene-diamine
449 | Trisulfon I’14:— 16,781} 2 R Acid D
Brown B I ’20:— 38,616| Salicylic Acid
m~-Phenylene-diamine
462 | Erie Direct 1’14— Aniline D
Black GX 1,246,536| H Acid
Direct Deep M’17:— ? | m-Phenylene-diamine
Black EW M’18:— ?
M’19:—
7,250,007
M ’20:—
7,736,994
463 | Erie Direct T ’14:—248,567| Aniline D
Black RX M’19:— ? |H Acid
Cotton Black E M ’20:— m-Tolylene-diamine
2,050,741
464 | Erie Direct M’17:— ? | Aniline D
Green E T M’18:— ? | H Acid
M ’19:— 69,700| Phenol
M’20.— ?
465 | Columbia Black Salieylic Acid D
Green D Aniline

1: 8-Amino-naphthol-4-
sulfonic Acid




DYES CLASSIFIED BY INTERMEDIATES 133
Dyes Derived from Benzidine (continued)
i Dye
Schultz ! Statistics of 3 el
Ordinary Name and Other Intermediates Appli-
Number Import and 3
Jor Dye Class of Dye Marzzufacture Used and Notes cglt(zlzg
Trisazo Dysms
(continued) ;
466 | Eboli Green 1-Amino-8-naphthol- D
3: 5-disulfonic Acid
Salicylic Acid
Sulfanilic Acid
467 | Diphenyl Green G | I "20:— 2,205 | Phenol D
H Acid
0-Chloro-p-nitro-
aniline
468 | Diphenyl Green 3G Salicylic Acid D
H Acid
0-Chloro-p-nitro-
aniline
469 | Chloramine Black N | I ’14:— 39,600| m-Phenylene-diamine D
M’19:— ? H Acid
I ’20:— 1,763| 2: 5-Dichloro-aniline
M’20:— ?
470 | Chloramine I ’14:— 1,675| Phenol D
Green B M19:— ? H Acid
2: 5-Dichloro-aniline
471 | Chloramine Blue 3G | I ’14:—  286| H Acid (2 mols) D
M’19:— ? 2:5-Dichloro-aniline
I°20.— 882
472 | Chloramine Gamma Acid D
Blue HW H Acid
2: 5-Dichloro-aniline
473 | Diamine Black HW | I ’20:— - 342| Gamma Acid D
H Acid
p-Nitro-aniline
474 | Diamine Green B I ’14:— 77,100 Phenol D
Oxamine Green B |[M'17:— ? H Acid

M ’18:—205,147
M "19:—305,854
I ’20:— 2,460

M ’20:—420,138

p-Nitro-aniline
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Dyes Derived from Benzidine (continued)
o Dye
Schultz : Statistics of 3 e
Ordinary Name and Other Intermediates Appli-
Number Import and 3
jor Dye Class of Dye Manufacture Used and Notes cgf;(;z
Trisazo Dyes
(continued)
475 | Diamine Green G | I ’14:— 7,329| Salicylic Acid D
Oxamine Green G [M’17:— ? | H Acid
M ’18:— 29,118 p-Nitro-aniline
M ’19:—136,638
I°20:— 1,332
M ’20:— 53,292
476 | Benzamine I '14:— 16,988 Sulfanilic Acid D
Brown 3GO M’17:— ? | m-Phenylene-diamine
M’18— ? Salicylic Acid
M’19:— ? :
M ’20:—623,757
477 | Congo Brown G I ’14:— 52,141| Sulfanilic Acid D
Naphthamine Brown/M ’17:— ? Resoreinol
4G M’18:— ? | Salicylic Acid
M’19.— ?
I°20.— 443
M ’20:—229,489
478 | Columbia Green I ’14:— 45,162| Salicylic Acid D
M’18:— ? [ Sulfanilic Acid
I°20:— 7,555/ 1-Amino-8-naphthol-4-
sulfonic Acid
479 | Dianil Black R Chromotropic Acid D
Naphthionic Acid
m-Phenylene-diamine
480 | Congo Brown R I°14— 3,045 Resorcinol D
Salicylic Acid
Laurent’s Acid
TETRAKISAZO DYES
489 | Hessian Brown BBN Sulfanilic Acid 2mols) | D
Resoreinol (2 mols)
490 | Cotton Brown A | I ’14:— 29,074] Naphthionic Acid D
(2 mols)

m-Phenylene-diamine
(2 mols)
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Dyes Derived from Benzidine (continued)
Tt Dye
Schultz 5 Statistics of 2 e,
Ordinary Name and Other Intermediates Appli-
Number Import and :
jor Dye Class of Dye Manufacture Used and Notes cgltggg
Svrrur DyEs
712 | Kyrogene Yellow G | I ’14:— 1,126 m-Tolylene-dithio-urea | S
I ’20:— 1,543| [Sulfur]
714 | Thiophor Yellow p-Phenylene-diamine S
Bronze G p-Amino-acetanilide
[Sulfur]

Benzidine-disulfonic Acid
6: 6’-Diamino-m: m/-bi(benzene-sulfonic) Acid (C. A. nomen.)
4: 4’-Diamino-diphenyl-3: 8’-disulfonic Acid

H,N:
HOsS

NH2 = C12H12N20682 —34
SO;H

ForMaTioN.—From benzidine sulfate by heating with 2 parts of sulfuric
acid at about 210° for forty-eight hours

LireraTurE.—Cain, Intermediate Products (2d Ed.), 94

Griess and Duisberg, Ber, 22, 2464 (1889)

Cf. Griess, Ber., 14, 300 (1881)

Cf. Farbenfabriken, Ger. Pat. 27954

Dyes Derived from Benzidine-disulfonic Acid

];\]Scht%ltz Ordinary Name and ;;'tatistics of Other Intermediates A ;1))31‘{"-
umber mport and .
S D Class of Dye Manufacture Used and Notes cgltz(;gb
Disazo Dy
360 | Pyramine Orange R | I ’14:— 21,329| Nitro-m-phenylene- D
I°20:— 7,821} diamine
Trisazo DyEs
459 | Benzo Black Blue G Nevile-Winther’s Acid D
(2 mols)
a-Naphthylamine
460 | Benzo Black Blue 5G| I ’14:—  602| 1: 8-Dihydroxy-naph- D

thalene-4-sulfonic
Acid (2 mols)

a-Naphthylamine
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Benzidine-sulfon-disulfonic Acid
4: 4’-Diamino-dipheny!-2: 2’-sulfon-disulfonic Acid

2: 7-Diamino-9-dioxide-? :?-dibenzothiophene-disulfonic Acid (C
A. nomen.)

2(S0;H)
f—"—i—"———\

HzNQ-—QNHz — CuaHo N0 — 406
SO _

2

FormaTioN.—Benzidine sulfate is heated with 40 per cent oleum for
1 hour at 100° in an autoclave, and then at 150° until a sample
dissolves in hot water and does not give a yellow precipitate with
alkali

LiteraTuRE.—Lange, Zwischenprodukte, #1275

Dyes Derived from Benzidine-sulfon-disulfonic Acid

e Dye
Schultz g Statistics of : :
Ordinary Name and ; Other Intermediates Appli-
Number Import and 3
Class of Dye Used and Notes cation
for Dye Manufacture Glies
Disazo Dy
361 | Sulfonazurine I ’14:—300 Phenyl-a-naphthyl- D
amine (2 mols)

Benzidine-sulfonic Acid

2-Amino-5-(p-amino-phenyl)-benzene-sulfonic Acid (C. A. nomen
SO:H =1)

HNC >~ ONHy= CulluN.08 =264
HO:;S 5



DYES CLASSIFIED BY INTERMEDIATES 137

FormaTioN.—From benzidine sulfate by evaporating to dryness with
dilute sulfuric acid (1}4 mols), and then heating in air bath at
about 170° for 24 hours

LiTERATURE.—Ullmann, Enzy. tech. Chemie, 2, 318

Dyes Derived from Benzidine-sulfonic Acid

Schultz . Statistics of : e
Ordinary Name and Other Intermediates Appli-
IX}:_’%;Z Class of Dye J‘?Z%‘:}‘ZC‘;Z% Used and Notes cglt;;tg
Disazo Dy
359 | Trypan Red Amino-R Acid (2 mols) | Medi-
cinal
TeTrRAKISAZO DYE
491 | Dianil Black PR Gamma Acid (2 mols) D
m-Phenylene-diamine
(2 mols)

Benzoic Acid

COOH

O = C7H502 =122

SraTisTIics.—Imported ’14:—352,201 1bs.
Manufactured '17:—219,210 lbs.
Manufactured ’18:—282,212 lbs.
Manufactured ’19:—720,320 1bs.
Manufactured ’20 :?—743,113 Ibs.

FormatioN.—(1) From toluene by chlorination to benzo-trichloride,
and hydrolysis with milk of lime. (2) From toluene by direct
oxidation with nitric acid

LiTeERATURE.—Ullmann, Enzy. tech. Chemie, 2, 325
Lange, Zwischenprodukte, #24, 59
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Dyes Derived from Benzoic Acid

Y Dye
A‘S,'Z}xgz OrdZLlary Name and ?%%c;r% Other Intermediates Apgli-
Jor Dye ass of Dye Manufaciure Used and Notes cgltzt‘)g;b
TRIPHENYL-
METHANE DyEs
509 | Chrome Green Hydrol M
[Oxidation]
520 | Light Blue Superfine| I ’14:— 2,149| Aniline (5 mols) s
Spirit Soluble p-Toluidine
Diphenylamine Blue or
[p-Rosaniline tripheny-
lated] :
521 | Spirit Blue I ’14:— 50,563| Aniline (24 mols) S8
Aniline Blue M’17:— ? | o-Toluidine
M’18— ? | p-Toluidine
M’19— ? or
I ’20:— 723 [Fuchsine or Rosaniline
M’20:— ? base phenylated]
ANTHRAQUINONE AND|
Avviep Dyges
770 | Alizarin Yellow A Pyrogallol M
782 | Anthracene Brown |[I ’14:—115,586] Gallic Acid M
Alizarin Brown M’17.— ?
M’18:— ?
M ’19:— 40,426
I'20:— 2,728
M ’20:— 42,840

Benzo-trichloride

a-Trichloro-toluene (C. A. nomen.)

CCl,

O =GCH;Cl;—=195.5

StaTrsTics.—Imported

Manufactured ’18:—
Manufactured 20;—

’14:—very small

?
?
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FormaTION.—From toluene by treatment with chlorine, preferably in
presence of catalyst

LiteraTURE.—Cain, Intermediate Products (2d Ed.), 19

Dyes Derived from Benzo-trichloride

PG Dye

‘gf;‘;‘gz Ord%zlary N alr)ne and ‘?f%ﬁﬁcz:é Oti[z]er (g nter('imzsrdiates Appli-
for Dye ass of Dye Manufacture geclandiNoes cgf;g’:

' QuiNnoLINE Dy

610 | Quinoline Red Quinaldine B

Isoquinoline
ANTHRAQUINONE AND
Avuiep Dyrs
770 | Alizarin Yellow A Pyrogallol M

1-Benzoylamino-4-chloro-anthraquinone

1-Benzamido-4-chloro-anthraquinone (C. A. nomen.)

co. NH.COCH;

(X X) = CngmClNOa —=361.5
Q0 <8 |

ForMaTION.—By heating 1-Amino-4-chloro-anthraquinone with ben-
zoyl chloride

LiTERATURE.—Ullmann, Enzy. tech. Chemie, 1, 164

Dye Derived from 1-Benzoylamino-4-chloro-anthraquinone

s Dye
Schultz 3 Statistics of 3 3
Ordinary Name and Other Intermediates Appli-
I}f;:me;Z Clasg of Dye ﬁ?g;}i;ﬁfe Used and Notes cgzl;gt‘;?
ANTHRAQUINONE AND
ArLiep DyEs
833 | Algol Olive R I ’14:— 13,334| 1-Benzoylamino-4- v
I’°20:—  461| amino-anthraquinone
[Chloro-sulfonic acid]
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o-Benzoyl-benzoic .Acid

COOH
O_—'COO — 014H1003 =226
Staristics.—Manufactured 1920:— ?

FormaTioNn.—By condensation of phthalic anhydride and benzene in
presence of aluminum chloride

LiteraTURE.—Heller, Zeit. angew. Chem., 19, 669 (1906)
Heller, Ber., 41, 3631 (1908)
Cain, Intermediate Products (2d Ed.), 249

Uses.—For synthesis of anthraquinone

Benzoyl Chloride
cocCt
= CH;Cl0=140

StamisTics.—Manufactured '17:—20,621 1bs.
Manufactured ’18:— 6,585 1bs.
Manufactured ’19:— ?
Manufactured '20:—14,277 Ibs.

FormaTION.—From benzoic acid by action of sulfuryl chloride
LiteRATURE.—Ullmann, Enzy. tech. Chemie, 2, 329
Lange, Zwischenprodukte, #42

Dyes Derived from Benzoyl Chloride

S Dye
Schultz . Statistics of : <
Ordinary Name and Other Intermediates Appli-
Number Import and X
ot Dyje Class of Dye Manufacture Used and Notes cglt;c;?

ANTHRAQUINONE AND
ArLiep DyEs
814 | Algol Yellow WG I ’14:— 5,185| 1-Amino-anthraqui- v
I°20:— 4| none

815 | Algol Scarlet G I ’20:—  959| 1-Amino-4-methoxy- '
anthraquinone
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Dyes Derived from Benzoyl Chloride (continued)
Schultz ; Statistics of ) Dye
Ordinary Name and Other Intermediates Appli-
%1:7’3;: Class of Dye Jﬁﬁbﬁ};ﬁ:ﬁe Used and Notes cg;ion
ass
ANTHRAQUINONE AND
Aruiep DyEks
(continued)
816 | Algol Red 5G I°14:— 1,338| 1: 4-Diamino-anthra- v
I°20:— 51| «quinone
Benzoyl chloride
(2 mols)
817 | Algol Yellow R I ’14:— 4,887 1: 5-Diamino-anthra~ v
I ’20:— 2,299| quinone
M’20:— ? Benzoyl chloride
(2 mols)
818 | Algol Pink R I°14:— 126/ 1-Amino-4-hydroxy- v
I ’20:— 1,368| anthraquinone
819 | Algol Red R I .’14;_ 2,322/ 1: 5-Diamin6-anthra.— v
I°20:— 7,335 qunone
Benzoyl chloride
(2 mols)
[Oxidation]
821 | Algol Brilliant I ’14:— 3,893| Diamino-anthrarufin v
Violet 2B I '20.—  827| Benzoyl chloride
(2 mols)
822 | Algol Brilliant I ’14:— 6,195| 1: 2: 4-Triamino-an- A%
Orange FR I’20-— 482 thraquinone (?)
823 | Algol Violet B 1’20 — 69| 1-Amino-4: 5: 8-tri- v
hydroxy-anthraqui-
none
870 | Algol Corinth R I ’20:—  134] 1-Amino-anthraquinone} V

2-Chloro-anthraquinone
[Nitration, Reduction]
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Dyes Derived from Benzoyl Chloride (continued)

X Dye
Schultz 3 Statistics of L :
Ordinary Name and Other Intermediates Appli-
Number Import and 3
Jor Dye Class of Dye Monufaciure Used and Notes cgi‘zlc;g
Inpico Group
Dyrs
889 [ Indigo Yellow 3G Indigo or Phenyl-gly-
cine or Phenyl-gly-
cine-o-carboxylic acid
or Thiocarbanilide or
Aniline or Phthalic
Anhydride
890 | Ciba Yellow G I°14:— 48| Indigo or Phenyl-gly-
cine or Phenyl-gly-
cine-o-carboxylie acid
or Thiocarbanilide or
Aniline or Phthalic
Anhydride
[Bromination]
N-Benzoyl-o-folidine
H;C CH;
OCO. NHOONHz f— 021H20N20 —316
StaTisTics.—Manufactured 1919:— ?

FormaTioN.—Tolidine is heated in toluene solution with benzoyl
chloride under a reflux condenser

LiteEraTURE.—Lange, Zwischenprodukte, #1281

Dyes Derived from N-Benzoyl-o-folidine

o Dye
Schultz . Statistics of 2 ;
Ordinary Name and Other Infermediates Appli-
Number Import and 3
Jor Dye Class of Dye Meémiochde Used and Notes cCaltZ‘;?

Moxoazo Dye
104 | Benzoyl Pink Nevile-Winther’s Acid | D
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[(N-Benzyl-anilino) -methyl]-benzene-sulfonic Acid (C. A. nomen.)

See Dibenzyl-aniline-sulfonic Acid

Benzyl Chloride
a-Chloro-toluene..(C. A. nomen.)

CH.Cl

=CH,C1=126.5

StaTisTics.—Imported
Manufactured '17:— 136,179 lbs.
Manufactured ’18:— 690,930 lbs.
Manufactured ’19:— 720,953 Ibs.
Manufactured ’20:—1,246,412 1bs.
FormaTioN.—From boiling toluene by passing in chlorine until the
theoretical amount (37.5%,) has been absorbed
LiTErRATURE.—Cain, Intermediate Products (2d Ed.), 15
Lange, Zwischenprodukte, #5

Dyes Derived from Benzyl Chloride

14—

4,589 lbs.

Schultz X Statistics of ) Dye
Ordinary Name and Other Intermediates Appli-
‘?Ll;"g;: Class of Dye ﬁﬁg&%&:‘fe Used and Notes ch‘;:
TRIPHENYL-
METHANE DvyEs
517 | Methyl Violet 5B I ’14:— 22,387| [Benzylation of Methyl | B
Benzyl Violet M17— ? Violet] .
I’20:— 3,313 or
Dimethyl-aniline
(3 mols)
Phenol
523 | Fast Green I '14:— 14,347| m-Nitro-benzaldehyde A
I ’20:— 3,612| Dimethyl-aniline
(2 mols)
Benzyl chloride (2 mols)
[Sulfonation, Oxidation]
XaNTHONE DYE
586 | Chrysoline I ’20:— 1,402| Phthalic Anhydride A

Resorcinol (2 mols)
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Benzyl-ethyl-aniline
Ethyl-benzyl-aniline
N-Ethyl-N-phenyl-benzylamine (C. A. nomen.)

C:H;. N. CH?O
= 015H17N =00

StaTisTics.—Imports 1914 :—small amount

Manufactured 1917:— ?
Manufactured 1918:— ?
Manufactured 1919:— ?

Manufactured 1920:—159,636 1bs.

FormaTioN.—From one part of ethyl-aniline and two parts of benzyl

chloride, by boiling under a reflux condenser for four hours

LiTErATURE.—Cain, Intermediate Products (2d Ed.), 69

Dyes Derived from Benzyl-ethyl-aniline

41 Dye
Schultz . Statistics of : .
Ordinary Name and Other Intermediates Appli-
Ifot”g;: Clasg./s of Dye JlIlrggs}tacatde Used and Notes cgfgl;?
TRIPHENYL-METHANE
DyEes
505 | Light Green SF 1 ’14:— 71,462| Benzyl-ethyl-aniline A
Yellowish M’19:— ? (2 mols) .
I °20:— 7,490| Benzaldehyde
M20:— ? [Sulfonation; Oxidation]
506 | Erioglaucine I ’14:.— 66,526 Benzyl-ethyl-aniline A
M’19:— ? (2 mols)
I ’20:— 6,160| Benzaldehyde-o-sul-
M20:— ? fonic acid
[Sulfonation; Oxidation}
508 | Xylene Blue AS I ’14:— 8,238 Benzyl-ethyl-aniline A
I’°20:— 5,573 (2 mols)
3-Methyl-benzalde-
hyde-4: 6-disulfonic
Acid
[Oxidation]
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Dyes Derived from Benzyl-ethyl-aniline (continued)
Saballe Ordinary Name and Statistics of Other Intermediates Al;gfi-
Z}:f"g’; Class of Dye éﬁ%g;ﬁfe Used and Notes cgltzz:;
TRIPHENYL-METHANE
Dyes
(continued)
‘545 | Patent Blue A I ’14:— 63,744| Benzyl-ethyl-aniline A
M’18:— ? (2 mols)
I ’20:— 44,801| m-Nitro-benzaldehyde
or m-Hydroxy-benzal-
dehyde
[Sulfonation; Oxidation]

Benzyl-ethyl-aniline-disulfonic Acid

N-Ethyl-N-(p-sulfo-benzyl)-metanilic Acid (C. A. nomen.)

CHe—N—CH— S0
== 015H17NOGS2 =371

SO;H

Note—Position of sulfonic group in the benzyl radical is not fully de-

termined

Staristics.—Manufactured in 1919 and 1920 in undisclosed amounts

FormaTion.—Benzyl-ethyl-aniline is dissolved with cooling in two parts
of 20 per cent oleum, and is then treated with two and a half parts
of 80 per cent oleum, and the mixture warmed at 60° until the

sulfonation is complete

LiTerATURE.—Cain, Intermediate Products (2d Ed.), 70
Lange, Zwischenprodukte, #1500
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Dye Derived from Benzyl-ethyl-aniline-disulfonic Acid

B Dye
Schultz : Statistics of ; !
Ordinary Name and Other Intermediates Appli-
]}Z;";)b;: Clas:g of Dye AI[Z?:;}Z;Z% Used and Notes c(%fgg
TREPHENYL-
METHANE DYES
528 | Fast Acid I ’'14:— 12,919 Hydrol A
Violet 10B M17— ? [Oxidation]
M’18:— ?
M’19:— ?
I '20:— 10,086
M’20:— ?

Benzyl-ethyl-aniline-sulfonic Acid?
See, Ethyl-sulfobenzyl-aniline

Benzyl-ethyl-p-phenylene-diamine-sulfonic Acid
See, Ethyl-sulfobenzyl-p-phenylene-diamine

3-Benzylimino-4-methyl-diphenylamine
See, N3-Benzyl-N'-phenyl-4-m-tolylene-diamine

Benzyl-methyl-aniline
Methyl-benzyl-aniline
N-Methyl-N-phenyl-benzylamine (C. A. nomen.)

CH;. N. CHzO
= C14H15N =197

FormATION.—From methyl-aniline and benzyl chloride by heating
together on a water bath for a few hours

LiteraATURE.—Cain, Intermediate Products (2d Ed.), 69

1The data and the dye table should have been placed here rather than under ethyl-
sulfobenzyl-aniline. — The Author.
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Dyes Derived from Benzyl-methyl-aniline
&S'chultz Ordinary Name and ;?tatistics of Other Intermediates Agglei
umber mport and e
for Dye Class of Dye Marz:ufact Vi Used and Notes cg%g
TRIPHENYL-
METHANE DYES
504 | Light Green SF I’14:— 6,693| Benzyl-methyl-aniline A
Bluish M17:— ? (2 mols)
M’18:— ? Benzaldehyde
[Sulfonation; Oxidation]
527 | Acid Violet 4BN T ’14:— 29,184{ Ketone A
1 ’20:— 23,335| [Sulfonation]
M’20— ?

Benzyl-a-naphthylamine

N-Benzyl-1-naphthylamine (C. A. nomen.)

HN. CHZO
@ f— C17H15N =233

FormaTION.—a-Naphthylamine is heated in an autoclave with benzyl
chloride in the presence of a catalyst

LiteraTURE.—Lange, Zwischenprodukte, #1363

Dye Derived from Benzyl-a-naphthylamine

e Dye
Schultz 3 Statistics of : L
Ordinary Name and Other Intermediates Appli-
Number Import and ;
for Dye Class of Dye Manilows Used and Notes cgtw;a
OxazINE Dye
654 | Nile Blue 2B 5-Diethylamino-2-

nitroso-phenol




148 DYES CLASSIFIED BY INTERMEDIATES
Ns-Benzyl-N1-phenyl-4-m-tolylene-diamine (C. A. nomen N H,=1)
Phenyl-p-amino-benzyl-o-toluidine (CH; = 1)
3-Benzylimino-4-methyl-diphenylamine

5
ONH. CHr—< > =CauHiN,=258

CH;

Foruation.—t-m-Tolylene-diamine hydrochloride is melted with ani-
line at 220-270° forming N!-phenyl-t-m-tolylene-diamine. This
latter body upon being warmed with benzyl chloride with or with-
out a diluent such as alcohol forms the benzyl-derivative desired

LiteraTUurRE.—Lange, Zwischenprodukte, #1621, 1622, 1734

Dyes Derived from N:-Benzyl-N!-phenyl-4-m-tolylene-diamine

o Dye
Schultz 4 Statistics of - {
- Ordinary Name and Other Intermediates Appli-
Number Import and &
fof Dye Class of Dye ManifScift Used and Notes %zz;(;?
AziNE DyEs
684 | Rhoduline Violet I ’'14:— 2,751 Nitroso-dimethyl- B
I°20— 35| aniline
684 | Rhoduline Red B *| Nitroso-ethyl-aniline B
684 | Rhoduline Red G Nitroso-ethyl-o-
toluidine
Beta=4

Note—This 1s not. considered in the alphabetical arrangement, e.g.
beta-Naphthol is indexed as B-Naphthol wunder “N’’. However (-
Naphthol is placed after a-Naphthol

Beta Acid
See, Anthraquinone-2-sulfonic Acid

Beta-Naphthol
See, 8-Naphthol under N



DYES CLASSIFIED BY INTERMEDIATES 149

Bi-compounds
See, Di-compounds, e.g., for binitro-benzol (or -benzene), see
dinitro-benzene

p:p'-Bis(diethylamino)-benzohydrol (C. A. nomen.)

See, p: p’-Tetraethyl-diamino-benzohydrol
p:p’-Bis(diethylamino)-benzophencne (C. A. nomen.)

See, p: p’-Tetraethyl-diamino-benzophenone
p:p’'-Bis(dimethylamino)-benzohydrol (C. A. nomen.)

See, Hydrol
b p’-Bis(dimethylamino)-benzophenone (C. A. nomen.)

See, Ketone
3: 5-Bis[3-(5-hydroxy-7-sulfo-2-naphthyl)-carbamido]-p-toluene-

sulfonic Acid (C. A. nomen.)
See, Sulfo-m-tolylene-diamine-bis(carbonyl-amino-naphthol-
sulfonic Acid)

Broenner’s Acid

See, page 152

1-Bromo-anthraquinone

CO BI’
<X p — CuHrBrO, =287
co

FormaTION.—From potassium salt of anthraquinone-l-sulfonic acid,
by treatment with bromine and acid

LiTerATURE.—Lange, Zwischenprodukte, #3083
Dye Derived from 1-Bromo-¢nthraquinone

e Dye
Schultz : Statistics of . :
Ordinary Name and Other Intermediates Appli-
Number Import and 3
for Dye Class of Dye Marzt)ufacture Used and Noles cgfg;?
ANTHRAQUINONE AND
ALLiEp DyEs
873 | Helindone I ’14:— 2,831| 1-Bromo-anthraquinone| V
Brown AN I ’°20:— 16,290 (2 mols)
1: 4-Diamino-anthra-
quinone
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5-Bromo-2-hydroxyl-3-methy.-thionaphthene (C. A. and English
numbering)

6-Bromo-3-hydroxyl-4-methyl-(1)-thionaphthene (German num-
bering)

N
Br UCT .
C( /CH — C,H,BrOS — 243
/.
CH, C~OH

FormaTION.—4-Bromo-6-nitro-2-methyl-benzoic acid is reduced with
Na,S;; the amino-compound diazotized, and then treated with
potassium xanthogenate (potassium ethyl xanthate). The xantho-
genate compound upon being treated with chloro-acetic acid forms
bromo-methyl-phenyl-thioglycol-o-carboxylie acid

Br S.CH,.COOH
COOH

CH;

This compound upon being fused with caustic alkali, forms the
carboxylic acid of 5-bromo-2-hydroxy-3-methyl-thionaphthene.
The carboxylie acid decomposes, evolving COs,, when its solution
is acidified and warmed ‘

LiteraTure.—Lange, Zwischenprodukte, #2169
Georgievics and Grandmougin, Dye Chemistry, 433, 437
Cf. Cain, Intermediate Produets (2d Ed.), 158, 159

Dye Derived from 6-Bromo-2-hydroxyl-3-methyl-thionaphthene

Schultz . £ : Dye
Nnhor Ordinary Name and Statistics of Other Intermediates Appli-
for D Class of Dye Import and Used and Notes catton

ye Manufacture Class

Innpico Group Dy

910 | Helindone Pink BN | I *14:— 41,699 5-Bromo-2-hydroxyl-3- | V

1°20:— 17,162| methyl-thionaphthene
(2 mols)

[Oxidation]




DYES CLASSIFIED BY INTERMEDIATES 151

I-Bromo-4-methylamino-anthraquinone

\]/> —C;;:H10BrNO, =316
AN

ForMATION.—From 1l-methylamino-anthraquinone by treating its
pyridine solution with bromine and warming on the water bath

LitErRATURE.—Lange, Zwischenprodukte, #3190

Dye Derived from 1-Bromo-4-methylamino-anthraquinone

i S Dye
Schultz Ordinary Name and Statistics of Other Intermediates Appli-
Number Class of Dye Import and Used and Notes cation
for Dye Y Manufacture Clses

ANTHRAQUINONE AND
ALLiEp DyEs
856 | Alizarin Astrol B I ’14:— 10,907 p-Toluidine ACr

. I ’20:— 15,518| [Sulfonation]
[? Classification]

2-Bromo-1-methylamino-anthraquinone
co NH.CH,

O/ X)Br — C,;HBrNO, =316
\co

FormAaTION.—From 1-amino-2-bromo-anthraquinone by methylation
with dimethyl-sulfate
LiteraTURE.—Lange, Zwischenprodukte, #3191

Dye Derived from 2-Bromo-1-methylamino-anthraquinone

: e Dye
Schultz ] Statistics of : .
Ordinary Name and Other Intermediates Appli-
]}ro?:"g’;: Class of Dye ﬁ?ﬁg}i&ﬁfe Used and Notes cgfic;?
ANTHRAQUINONE AND
Arriep DyEs
839 | Algol Blue K I ’14:—150 2-Bromo-1-methyl- A%
- |1 720:—218 amino-anthraqui-
none (2 mols)
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4-Bromo-N-methyl-anthrapyridone
6-Bromo-3-methyl-3: 7-peri-naphthoquinoline-2(3) : 7-dione (C.A.
nomen.)
AR
HC N.CH;

C
q == CquoBI‘NOz == 340 ’
CO B

FormaTioN.—(1) From l-methylamino-anthraquinone, by acetylation
of amino group, and condensation to the N-methyl-anthra-
pyridone. Bromination of this latter compound in the 4 position
results in 4-bromo-N-methyl-anthrapyridone. (2) From 4-bromo-
1-methylamino-anthraquinone by acetylation and closing the ring

LiteraTurRE.—Lange, Zwischenprodukte, #3609

Georgievics and Grandmougin, Dye Chemistry, 464-465
Ullmann, Enzy. tech. Chemie, 1, 192

Dye Derived from 4-Bromo-N-methyl-anthrapyridone

e Dye
]'stb%z Ordinary Name and gﬁ:g’g;c;% Other Intermediates Appli-
for Dye Class of Dye Manufacture Used and Notes %zlt(zlt;;t

ANTHRAQUINONE AND
ALLiep Dyss
825 | Algol Red B I ’14:— 2,399 2-Amino-anthraqui- v
I ’20:— 4,151 none

6-Bromo-3-methyl-3: 7-peri-naphthoquinoline-2(3) : 7-dione (C. 4°*
nomen.) i

See, 4-Bromo-N-methyl-anthrapyridone

Broenner’s Acid

2-Naphthylamine-6-sulfonic Acid
6-Amino-2-naphthalene-sulfonic Acid (C. A. nomen.)
Naphthylamine-sulfonic Acid Br.
B-Naphthylamine-8-sulfonic Acid

Amino-Schaeffer’s Acid



DYES CLASSIFIED BY INTERMEDIATES

H03S®NH2 = CioH;NOsS =223

’14:—2,316 1bs.

Statistics.—Imported
Manufactured ’18:— ?

Manufactured ’19:— ?
Manufactured '20:— ?
FormaTION.—By heating the sodium salt of Schaeffer’s Acid with con-

centrated ammonia in an autoclave at 180°
LiteEraTUrRE.—Cain, Intermediate Products (2d Ed.), 206
Lange, Zwischenprodukte, #2371-2376
Thorpe, Dic. Chemistry, 3, 601

Dyes Derived from Broenner’s Acid -

153

L Dye
Schuliz : Statistics of : .
Ordinary Name and Other Intermediates Appli-
Number Import and 3
Jor Dye Class of Dye Mossifhehiss Used and Notes cCaf‘tl(;?
Monoazo DvyEes ’
172 | Fast Brown 3B I°14:— 1477} a-Naphthol
174 | Double Brilliant I ’14:—210,429| B-Naphthol
Scarlet G M17— ?
M’20:— ?
176 | Double Scarlet I ’14:— 10,182| Nevile-Winther’s Acid | A
Extra S M’17:— ?
Scarlet 2R I’20:— 1,653
177 | Chrome Yellow D | I ’14:—129,651] Salicylic Acid M
Mordant Yellow O |M’17:— ? ; or
M ’18:— 32,011| 0-Cresotic Acid
M’19— ?
1’°20:— 1,389
M’20:— ?
Disazo Dygs
230 | Cloth Red 3G, 3GA |I ’14:—  251| 0-Amino-azo-toluene M
302 | Hessian Brilliant Diamino-stilbene- D

Purple

disulfonic Acid
Broenner’s Acid
(2 mols)
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Dyes Derived from Broenner’s Acid (continued)
=N Dye
Schultz 3 Statistics of ; ;
Ordinary Name and Other Intermediates Appli-
Number Import and £
for Dye Class of Dye Manujacture Used and Notes cglt(z;;fsb
Disazo Dyes
(continued)
316 | Brilliant Congo G Benzidine D
Amino-R Acid
357 | Dianol Red B Dichloro-benzidine D
Broenner’s Acid
(2 mols)
365 | Benzo Purpurin B | I ’14:— 21,090] Tolidine D
M’17:— ? Broenner’s Acid
M’18:— ? (2 mols)
M’19:— ?
366 | Diamine Red B 11 ’14:— 21,058| Tolidine D
i Delta Purpurin 5B {M’17:— ? | 2-Naphthylamine-7-
M’18:— ? sulfonic Acid
I°20:— 1,896
368 | Brilliant Purpurin | I ’14:— 6,634] Tolidine D
4B Naphthionic Acid
370 | Brilliant Congo R | I ’14:— 19,133 Tolidine D
I ’20:— 11,129 Amino-R Acid

C Acid
1: 5-Dihydroxy-naphthalene-2-sulfonie Acid
2-Naphthol-4: 8-disulfonic Acid
2-Naphthylamine-4: 8-disulfonie Acid

(T'hese intermediates not considered herein)

Carbazole
Dibenzo-pyrrole
Diphenylene-imide

H
G

== ClegN =167
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StaTisTics.—Imported ’14:—very small
Manufactured '18:— ?
Manufactured '19:— ?
Manufactured '20.— ?

FormaTION.—By extraction from coal-tar or crude anthracene

LiteraTURE.—Ullmann, Enzy. tech. Chemie, 3, 274
Lange, Zwischenprodukte, page 308

Dyes Derived from Carbazole

i X Dye
Schultz 3 Statistics of . ye
Ordinary Name and Other Intermediates Appli-
Number Import and 3
Class of Dye Used and Notes cation
for Dye Manufacture Clitsy
Surrur Dy
748 | Hydron Blue I ’14:—296,723| p-Nitroso-phenol v
I°20:— 19,210, [S+NasS]
M’20.— ?

Carbolic Acid
See, Phenol

Carbonyl Chloride
See, Phosgene

2-Carboxy-5-chloro-phenyl-thioglycolic Acid
See, 5-Chloro-phenyl-thioglycol-o-carboxylic Acid

N-(Carboxy-methyl)-anthranilic Acid (C. 4. nomen.)
See, Phenyl-glycine-o-carboxylic Acid

2-(Carboxy-methyl-mercapto)-4-chloro-benzoic Acid (C. A. nomen.)
See, 5-Chloro-phenyl-thioglycol-o-carboxylic Acid

Cassella’s Acid
See, 2-Naphthol-7-sulfonic Acid

Cassella’s Acid F
See, 2-Naphthylamine-7-sulfonic Acid
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Chi Acid
See, Anthraquinone-1: 8-disulfonic Acid

Chicago Acid
See, 1-Amino-8-naphthol-2: 4-disulfonic Acid

3-Chloro-aniline-2-sulfonic Acid
See, 2-Amino-6-chloro-benzene-sulfonic Acid

6-Chloro-o-gnisidine (NH:=1)

NH,

o OOCH3 = C,;HCINO = 157.5

FormaTioN.—1: 4-Dichloro-3-nitro-benzene is boiled with caustic potash
and methyl alcohol and the resulting chloro-nitro-anisol is reduced
with iron and acetic acid

LitERATURE.—J. Soc. Chem. Ind. 21, 610 (1902)

U. 8. Pat. 695,812
Lange, Zwischenprodukte, #1034

Dye Derived from 5-Chloro-o-anisidine

) Dye
Schultz . Statistics of X .
Ordinary Name and Other Intermediates | Appli-
Number Import and £
for Dye Class of Dye Manufackire Used and Notes cgfgé?
Monoazo DyE
97 | Chloranisidine B-Naphthol - MF
Scarlet

I-Chloro-anthraquinone (C. A. nomen.)
a-Chloro-an’chraquinone

<X ><> — CLH,CI0, — 242.5
Co

FormaTIiON.—From potdssium anthraquinone-1-sulfonate by treatment
at 100% with chlorine and dilute hydrochloric acid

LiterATURE.—Lange, Zwischenprodukte, #3081, 3083, 3086
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Dye Derived from 1-Chloro-anthraquinone

ooy D
]gf‘%gﬁ 0rdiCnlary N alr)ne and ‘?ﬁggjﬁzcé 7% Otllzler Intermediates Apg?i-
for Dye ass of Dye Manufacture sed and Notes Cgltg;g
ANTHRAQUINONE AND
ArrLiep DyEs
834 | Algol Gray B I ’14:— 4,192| I-Amino-anthraquinone| V
: I°20:—  890| [Nitration, Reduction]

2-Chloro-anthraquinone (C. A. nomen.)
B-Chloro-anthraquinone

00\/\
( I Cl

= CMH7CIO2 =242.5
Co A/ !

FormaTION.—(1) From sodium anthraquinone-2-sulfonate in aqueous
solution, by adding hydrochloric acid, and by passing in chlorine
until all the 2-chloro-anthraquinone is precipitated out. (2) From
phthalic anhydride and chloro-benzene by first condensing in pres-
ence of AICI; to chloro-benzoyl-benzoic acid, and then by warming
with sulfuric acid to 2-chloro-anthraquinone

LiteraTURE.—Lange, Zwischenprodukte, 3082, 3083

Ullmann, Enzy. tech. Chemie, 1, 472

Dyes Derived from 2-Chloro-anthraquinone

chhultz Ordinary Name and Statistics 0£ Other Intermediates Ag%?i—
umber Import an 3
for Dye Class of Dye Manufacture Used and Notes %1;;(;?
ANTHRAQUINONE AND
ALLiEp DYES
824 | Algol Orange R I’14:— 51 |1:Amino-anthraquinone| V
I ’20:— 406
828 | Indanthrene I ’20:—2,741 |2-Chloro-anthraquinone| V
Bordeaux B (2 mols) :
1: 5-Diamino-anthra-
quinone
870 | Algol Corinth R 1°29:— 134 |1-Amino-anthraquinone| V
[Nitration, Reduction] .
Benzoyl chloride




158 DYES CLASSIFIED BY INTERMEDIATES
1-Chloro-anthraquinone-2-carboxylic Acid

Cl
CO A Ccoor
-—= C1 5H7CIO4 =286.5
C

ForMATION.—2-Methyl-1-nitro-anthraquinone is treated with chlorine
in nitro-benzene solution, whereby the nitro group is substituted
by chlorine and the methyl group oxidized, thus forming 1-chloro-
anthraquinone-2-carboxylic acid

LiteraTurE.—Lange, Zwischenprodukte, #3171
 Ullmann, Enzy tech. Chemie, 1, 484

Dye Derived from 1-Chloro-anthraquinone-2-carboxylic Acid

ST Dye
Schultz . Statistics of : -
Ordinary Name and Other Intermediates Appli-
Number Import and 5
for Dye Class of Dye Moanufacture Used and Notes cg;;«;g
ANTHRAQUINONE AND
AvLiep DyEs
831 | Indanthrene I ’14:—6,056 | 8-Naphthylamine v
Red BN 1 ’20:—4,766

o-Chloro-benzaldehyde

HCO
<>m — CH,Cl0 = 140.5
StatisTics.—Manufactured '20:— ?

FormatioN.—From o-chloro-benzyl alcohol by oxidation with nitric
acid'in a sulphuric acid solution at about 40° C,

LiTERATURE.—J. Soc. Chem. Ind. 18, 576 (1899)
Lange, Zwischenprodukte, #179-184
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Dyes Derived from o-Chloro-benzaldehyde .
Schultz y Statistics of . Dye
Ordinary Name and Other Intermediates Appli-
Number Import and pp
for Dye Class of Dye Marzb)ufacture Used and Notes cgﬁz?
TRIPHENYL~
METHANE-DYES
496 | Setoglaucine I ’20:— 1,102| Dimethyl-aniline B
(2 mols)
[Oxidation]
500 | Setocyanine O I°14:—  923| Ethyl-o-toluidine B
I’20:— 1,102| (2 mols)
[Oxidation]
503 | Night Green A I ’14:— 40,868| Ethyl-sulfobenzyl-ani- | A
Neptune Green M’19:— ? line (2 mols)
Brilliant Milling I ’20:— 10,940| [Oxidation]
Green B M’20— ?
551 | Eriochrome I ’14:— 21,060| o-Cresotic acid (2 mols) | ACr
Azurol B I ’20:— 7,275| [Oxidation]

2-Chloro-benzaldehyde-6-sulfonic Acid
3-Chloro-2-formyl-benzene-sulfonic Acid (C. A. nomen.)

HCO

HOasOCl = C;H;Cl0S =220.5

FormaTION.—(1) 1:3-Dichloro-2-benzaldehyde is treated with one mol
of sodium sulfite under pressure. (2) 3-Chloro-2-toluene-1-sulfonic
acid is oxidized with manganese dioxide and sulfuric acid

LiteraTURE.—Lange, Zw.schenprodukte, #710

Dye Derived from 2-Chloro-benzaldehyde-6-sulfonic Acid

Shullz) Ordinary Name and latistice & | Other Intermediates A%fi—
for Dye QU % Dyé Manufacture Used and Notes cgfg‘;’;
TRIPHENYL-
METHANE DyE
554 | Chrome Azurol S I°’14:— 2,469} 0-Cresotic Acid (2 mols)| ACr
; I'20:— 551} [Oxidation]
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?-Chloro-7-meso-benzanthren-7-one (C. A. nomen.)
See, Chloro-benzanthrone
Chloro-benzanthrone
?-Chloro-7-meso-benzanthren-7-one (C. A. nomen.)
A —H,Cl0 =2645
I
(0}
StaTisTics.—Manufactured *19:— ?

ForMaTION.—From benzanthrone in acetic acid solution by treatment
with chlorine

LiteRATURE.—Addition #6719 to French Patent 349,531 of Oct. 1,1906

Dyes Derived from Chloro-benzanthrone

Schultz . Stutistics of 5 Dye
Ordinary Namg and Other Intermediates Appli-
1}’ ;"g;g Clasz of Dyee A?Zf:%é;ﬁf # Used and Notes cé)ltgg‘r;
ANTHRAQUINONE AND
Avuiep DyEs
766 | Indanthrene I ’14:— 1,590| Chloro-benzanthrone A%
Violet R M’19— ? (2 mols)
I1°20— 941
767 | Indanthrene I ’14:— 68,419| Chloro-benzanthrone v
Violet 2R I ’20:— 40,782 (2 mols)
M’20— ? [Dichlorination]
[or Indanthrene Violet
R, chlorinated]
768 | Indanthrene 1°20:—84,165(?)| Chloro-benzanthrone A%
Violet B (2 mols)
[Dibromination]

[or Indanthrene Violet
R, brominated]
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Chloro-benzene (C. A. nomen.)

Monochlor-benzene

Cl

O =CH;Cl=112.5

StamisTics.—Manufactured 1917:—24,624,099 Ibs.
Manufactured 1918:—20,530,639 lbs.
Manufactured 1919:— 4,116,666 lbs.
Manufgctured 1920:— 4,829,142 Ibs.

ForMATION.—By passing chlorine through benzene in the presence of
a catalyst (iron) and at a relatively low temperature

LiTeraTURE.~—Cain, Intermediate Products (2d Ed.), 6-11
Lange, Zwischenprodukte, #2

Uses.—For technical preparation of o- and p-chloro-nitro-benzene,
chloro-dinitro-benzene, o-amino-phenol-p-sulfonic acid and many
other intermediates

1-Chloro-2: 4-dinitro-benzene (C. A. nomen.)

2: 4-Dinitro—chloro-benzene

Cl
NO.
= C 0H301N204 =202.5

NO:

StaTisTics.—Manufactured 1917:—6,078,637 1bs.
Manufactured 1918:— ?
Manufactured 1919:—4,428,730 1bs.
Manufactured 1920:—5,947,791 1bs.

ForMATION.—From chloro-benzene by dinitration with mixed nitric
and sulphuric acids

LiteraTurE.—Cain, Intermediate Products (2d Ed.), 14
Lange, Zwischenprodukte, #723
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Dyes Derived from 1-Chloro-2: 4-dinitro-benzene

] s Dye
Schultz 9 Statistics of : .
Ordinary Name and Other Intermediates Appli-
Number Import and 3
foi Dge Class of Dye M mzz)ufactur 4 Used and Notes cgiz;;rst
SuvrLrur DyEes
724 | Immedial Black I ’14:— 54,696, p-Amino-phenol S
M’18:— ? |[S+NasS]
725 | Immedial Dark I ’14:— 23,887| p-Amino-phenol S
Brown A M’18:— ? [NaOH; S+ NaS]
Immedial Brown B '
726 | Pyrogene Direct I ’14:— 10,934| p-Amino-phenol S
Blue I ’20:— 2,498| [Alcohol; S4-NaeS]
Pyrogene Blue
727 | Auronal Black B p—Pheny]ene—diamineA S
[Glycerol; S+NasS]
738 | Cotton Black Sulfanilic or Metanilic S
acid
[S+NasS]

O.N

1-Chloro-2: 6-dinitro-benzene-4-sulfonic Acid
See, 4-Chloro-3: 5-dinitro-benzene-sulfonic Acid

4-Chloro-3: 5-dinitro-benzene-sulfonic Acid (C. A. nomen.)

I-Chloro-2: 6-dinitro-benzene-4-sulfonic Acid

SOsH

NO,
Cl

= CQ;H3CIN207S: 282.5

FormaTIiON.—34 Parts of chloro-benzene are dissolved in a mixture of

72 parts of monohydrate and 30 parts of 259, oleum, by aid of heat.
. When cold, there is added 26 parts of 879 nitric acid which causes
. the temperature to rise to 40° where it is held for 2 hours. Then
a further addition of oleum is made,—100 parts of 609, followed by
40 parts of potassium nitrate, and the mixture heated for several
hours at 120-130°.

LiTERATURE.—Lange, Zwischenprodukte, #1037
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Dye Derived from 4-Chloro-3: 5-dinitro-benzene-sulfonic Acid

35 Dy.
J\éﬁ%z 0rdiglary Name and ?Zgji:cf”% Ot}lLIer Intermediates Amgli-
Jor Dye ass of Dye Manufacture sed and Notes cglt;(;?
TRIPHENYL-METHANE|
Dyr
542 | Agalma Green B I°14:— 2,294| Hydrol A
Metanilic acid
[Oxidation]

3-Chloro-2-formyl-benzene-sulfonic Acid (C. A. nomen.)
See, 2-Chloro-benzaldehyde-6-sulfonic Acid

Chloro-H Acid
See, 1-Chloro-8-naphthol-3: 6-disulfonic Acid

(4-Chloro-6-methoxy-3-methyl-phenyl-mercapto)-acetic Acid (C.
A. nomen.)
See, 4-Chloro-6-methoxy-3-methyl-phenyl-thioglycolic Acid

4-Chloro-6-methoxy-3-methyl-phenyl-thioglycolic Acid
(4-Chloro-6-methoxy-3-methyl—phenyl—mercapto)-acetlc Acid
(C. A. nomen.)

S.CH,.COOH

0N
CH,0 cH, = CuHuCloS=2465

A

ForMaTION.—4-Chloro-6-methoxy-m-toluidine (NHp=1) is dissolved
in hydrochloric acid and diazotized. The diazo solution, warmed
to 70° is introduced into an alkaline solution of potassium xan-
thate (C;H;O.CS.SK), the condensation product extracted and
saponified to the mercaptan. The mercaptan is reacted with
chloro-acetic acid, forming the above thioglycolic acid

LiteraTUrRE.—Ger. Pat. 245,544, 241,910
Frdl. 10, 507, 502
Lange, Zwischenprodukte, #1043, 688
Cf. Georgievics and Grandmougin, Dye Chemistry, 436-7
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Dye Derived from 4-Chloro-6-methoxy-3-methyl-phenyl-thioglycolic

Acid
ﬁ;};nuég Ordinary Name and '%g;;’gzc;% Other Intermediates Alz));ﬁi-
for Dye Class of Dye Manufacture Used and Notes cgz(;:a
Inpico Group
i Dy=r
920 | Helindone I ’14:— 28,607 | 4-Chloro-6-methoxy-3- | V
Violet BB I ’20:— 16,882 methyl-phenyl-thio-
glycolic acid (2 mols)
[Chloro-sulfonie acid]

1-Chloro-8-naphthol-3: 6-disulfonic Acid
8-Chloro-1-naphthol-3: 6-disulfonic Acid (C. A. nomen.)

Chloro-H Acid
HO Cl
HOsS Ty A C1oH;Cl0;8;=338.5
StaTisTics.—Manufactured ’18:— ?

Manufactured ’19:— ?
Manufactured 20:— ?

FormaTioN.—H acid is diazotized; and the yellow diazo body is
filtered off, mixed with 10 per cent hydrochloric acid, cooled to
10°, and a solution of cuprous chloride added. This produet is
now heated to complete the reaction, purified, and the chloro-body
isolated. (Sandmeyer Reaction)

LiteraTURE.—Cain, Intermediate Products (2d Ed.), 238
Lange, Zwischenprodukte, #2451, 2671
Thorpe, Dic. Chemistry, 3, 628
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Dyes Derived from 1-Chloro-8-naphthol-3: 6-disulfonic Acid]

Schultz : Statistics of ] Dye
Ordinary Name and Other Intermediates Appli-
ffv 01;"1‘)1);: Clas?é of Dye J‘Ijgﬁgf;&zﬁe Used and Notes cgltz(;:
Monoazo Dy=
119 | Diamine Rose I ’14:— 5,269| Dehydro-thio-p- D
M’18:— ? toluidine
M19:— ?
M’20.— ?
Disazo Dy
418 | Diamine Brilliant |1 '14:— 11,592 Dianisidine D
Blue G - I°20— 51| 1-Chloro-8-naphthol-
3: 6-disulfonic Acid
(2 mols)

8-Chloro-1-naphthol-3: 6-disulfoniq Acid (C. A. nomen.)
See, 1-Chloro-8-naphthol-3: 6-disulfonic Acid

1-Chloro-8-naphthol-4-sulfonic Acid
8-Chloro-1-naphthol-5-sulfonic Acid (C. A. nomen.)

HO Cl
=== C10H7CIO4S p— 258.5
SO:H

ForMATION,—1-Chloro-naphthalene-4-sulfonic acid is nitrated and
reduced, forming 1-chloro-8-naphthylamine-4-sulfonic acid; which
is diazotized and added slowly to a boiling hot solution of 10 per
cent sulfuric acid and the boiling continued until the nitrogen
evolution ceases

LireraTUuRE.—Eng. Pat., 12085 of 1898
Cf. Lange, Zwischenprodukte, #2451
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Dye Derived from 1-Chloro-8-naphthol-4-sulfonic acid

B Dye
ﬁ;’:%g Ordfgalary Name and ?ﬁgjﬁﬁig Other Intermediates A pgh‘-
for Dye ass of Dye Manufacture Used and Notes cglt;gz
Disazo Dye
417 | Chlorazol Blue R I ’14:— 10,151| Dianisidine D
1-Chloro-8-naphthol-5-
sulfonic Acid (2 mols)

1-Chloro-8-naphthol-5-sulfonic Acid
8 Chloro-1-naphthol-4-sulfonic Acid (C. A. nomen.)
HO Cl
— C1H:CIOS = 258.5
HO.S

ForMaTiON.—1-Chloro-naphthalene-5-sulfonic acid is nitrated and
reduced, forming 1-chloro-8-naphthylamine-5-sulfonic acid; which
is diazotized and added slowly to a boiling hot solution of 10 per
cent sulfuric acid, and the boiling continued until the evolution of
nitrogen ceases.

LrteraTURE.—Eng. Pat., 12085 of 1898
Cf. Lange, Zwischenprodukte, #2451

Dye Derived from 1-Chloro-8-naphthol-5-sulfonic acid

PR Dye
Schultz . Statistics of . .
Ordinary Name and Other Intermediates Appli-
Number Import and £
for Dye Class of Dye M owncaddni Used and Notes oglttzlt;g
Disazo Dye
417 | Chlorazol Blue 3G | I ’14:— 10,151| Dianisidine D
1-Chloro-8-naphthol-5-
sulfonic Acid (2 mols)

8-Chloro-1-naphthol-4-sulfonic Acid (C. A. nomen.)
See, 1-Chloro-8-naphthol-5-sulfonic Acid
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8-Chloro-1-naphthol-5-sulfonic Acid (C. 4. nomen.)
See, 1-Chloro-8-naphthol-4-sulfonic Acid

1-Chloro-3-nitro-6-aniline
See, 2-Chloro-4-nitro-aniline (C. 4. nomen.)

2-Chloro-4-nitro-aniline (C. A. nomen.)
0-Chloro-p-nitro-aniline
1-Chloro-3-nitro-6-aniline

NH.

Cl  _(HCIN:, —172.5

NO,

FormaTioN.—p-Nitro-aniline is dissolved in concentrated hydrochlorie
acid or in sulfurie acid, ice added to cool under 0°, and chlorine is
conducted into the solution under 0° until the proper increase in
weight has taken place

LiterAaTURE.—Lange, Zwischenprodukte, #724

Dyes Derived from 2-Chloro-4-nitro-aniline

Aé’chubl 48 Ordinary Name and ;?tatistics n% Other Intermediates Ag;yji-
umoer . mport o I
for Dye Class of Dye Ma*r’;ufacture Used and Notes cgi‘,z?
Frisazo Dyes
467 | Diphenyl Green G |1 ’20:— 2,205/ Benzidine D
Phenol
H Acid
468 | Diphenyl Green 3G Benzidine D
Salicylic Acid
H Acid

o-Chloro-p-nitro-aniline
See, 2-Chloro-4-nitro-aniline (C. A. nomen.)
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2-Chloro-5-nitro-benzaldehyde
HCO

omOCl — C,H.CINO; = 185.5

FormaTION.—0-Chloro-benzaldehyde is dissolved in sulfuric acid, and
nitrated cold with mixed acid

LrreraTurE.—Beil., III, 16

Dye Derived from 2-Chloro-5-nitro-benzaldehyde

- Dye

Schultz 3 Statistics of s yes
Ordinary Name and Other Intermediates Appli-

]}roq:,me;: Class of Dye A?Zg;%gtﬁfe Used and Notes ngon
8

TREPHENYL-
METHANE DYE
552 | Chromal Blue G I ’14:— 1,335 0-Cresotic Acid (2 mols)] M

: [Oxidation]
i

2-Chloro-6-nitro-benzaldehyde (C. A. nomen.)

0-Chloro-o-nitro-benzaldehyde
HCO

OzNOCI — CH,CINO; = 185.5

ForMaTION.—This can be prepared from 2-chloro-6-nitro-benzyl bromide
by action of strong nitric acid, or from 2-chloro-6-nitro-benzyl
alcohol by oxidation

LitEraTURE.—Lange, Zwischenprodukte, #699

Beil. I11,, spl. 11

Dye Derived from 2-Chloro-6-nitro-benzaldehyde

; e Dye
Schultz . Statistics of . .
Ordinary Neme and Other Intermediaies Appli-
?Tognlz)l;e: Clagz of Dye A{Iygz:%fzgﬁfe Used and Notes cgfgg?
Inpico Group
Dryrs
887 | Brilliant Indigo I ’20:— 1,207| 2-Chloro-6-nitro-ben- v
BASF/4G zaldehyde (2 mols)
[Acetone; Bromination]
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0-Chloro-o-nitro-benzaldehyde
See, 2-Chloro-6-nitro-benzaldehyde (C. A. nomen.)

o- and p-Chloro-nitro-benzenes (C. A. nomen.)

0- and p-Nitro-chloro-benzenes

NO, NO,
C and O = CHCINO, = 157.5
Cl
STATISTICS.— Mixed orth. para

Manufactured 1917:— 602,192 lbs.

Manufactured 1918:— %

Manufactured 1919:—2,520,991 1bs.

Manufactured 1920:— 349,386 Ibs. 959,405 lbs.

ForMaTioN.—Chloro-benzene, upon being nitrated, gives a mixture o
about 30 per cent of o-chloro-nitro-benzene and about 70 per cent
of p-chloro-nitro-benzene. The separation is carried out by
alternate crystallization (of the p-compound) and {fractional
distillation

LiTERATURE.—Cain, Intermediate Products (2d Ed.), 11-13
Lange, Zwischenprodukte, #193, 194

UsEes.—o-Chloro-nitro-benzene is employed for preparation of o-nitro-
anisole, which in turn leads to o-anisidine and dianisidine. It is
also used for 4-chloro-3-nitro-benzene-sulfonic acid '

p-Chloro-nitro-benzene is employed for preparation of sub-
stituted diphenylamines (Sulfur Dyes), and for 2-chloro-5-nitro-
benzene-sulfonic acid

2-Chloro-6-nitro-bvenzene-sulfonic Acid 8
SOz;H
Cl = .
0,.N = C¢H,CINO;S —237.5
Startistics.—Manufactured 1920:— ?

FormaTiON.—By sulfonation of p;chloro-nitro-benzene with 10-12 per
cent oleum
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LiTERATURE.—Cain, Intermediate Products (2d Ed.), 14
Uses.—For preparation of 4-nitro-aniline-2-sulfonic acid (p-nitro-
aniline-o-sulfonic acid)

4-Chloro-3-nitro-benzene-sulfonic Acid
SO;:H

N02 = CsH4ClNO§S — 23745

Cl
ForMaTION.—By sulfonation of o-chloro-nitro-benzene with 5 parts of
30 per cent oleum |
LiteEraTURE.—Cain, Intermediate Products (2d Ed.), 13
Uses.—For preparation of aniline-2: 5-disulfonic acid &

(4-Chloro-2-nitro-phenyl-mercapto)-acetic Acid (C. A. nomen.)
See 4-Chloro-2-nitro-phenyl-thioglycolic Acid

4-Chloro-2-nitro-phenyl-thioglycolic Acid
(4-Chloro-2-nitro-phenyl-mercapto)-acetic Acid (C. A. nomen.)

S.CH,.COOH
NO:  —(C,H,CINO.S=247.5

Cl
ForMaTION.—(1) 4-Chloro-2-nitro-phenyl-mercaptan is reacted with
chloro-acetic acid in an alkaline solution. (2) Probably also by re-
acting the nitro-derivative of p-dichloro-benzene (1:4-dichloro-3-
nitro-benzene) with thioglycolic acid
LiteraTurE.—Cf. Lange, Zwischenprodukte, #2171, 611, 1041, 674

Dye Derived from 4-Chloro-2-nitro-phenyl-thioglycolic Acid

o Dye
&S;%g Ordinary Name and '?trzgg;cjg Other Intermediates Appli-
for Dye Class of Dye Mamufacture Used and Notes cgltggz

Inpico Grour Dyges
921 | Helindone Gray BR,| I '14:—470 4-Chloro-2-nitro-phenyl-| V
2B I ’20:—508 thioglycolic acid (2
mols)
[Chloro-sulfonic  acid;
Reduction]




DYES CLASSIFIED BY INTERMEDIATES 171

a-Chloro-p-nitro-foluene (C. A. nomen.)
See, p-Nitro-benzyl Chloride

(m-Chloro-phenyl-mercapto)-acetic Acid (C. A. nomen.)
See, m-Chloro-phenyl-thioglycolic Acid

m-Chloro-phenyl-thioglycolic Acid
(m~Chloro-phenyl-mercapto)-acetic Acid (C. A. nomen.)
S.CH,.COOH

Cl —_— CsH']ClOgS — 202.5

FormaTiON.—m-Chloro-aniline is diazotized, coupled with potassium
xanthate (C;H;O .CS.SK), hydrolyzed to the mercapto-derivative,
and condensed with chloro-acetic acid

LiteraTURE.—CYf. Lange, Zwischenprodukte, #688
Dye Derived from m-Chloro-phenyl-thioglycolic Acid

=, Dye
A‘?;’;;‘éz Ordinary Name and %g;)zgﬁcg 1% Other Intermediates Appli-
jor Dye Class of Dye Manufacture Used and Notes calion

Class

Inpico Group Dyes
917 | Helindone Red B I ’14:—100 m-Chloro-phenyl-thio- A%
I ’20:—200 glycolic Acid (2 mols)
[Oleum Condensation]

5-Chloro-phenyl-thioglycol-o-carboxylic Acid

2-Carboxy-5-chloro-phenyl-thioglycolic Acid

2-(Carboxy-methyl-mercapto)-4-chloro-benzoic Acid (C. A.
nomen.)

CIO%O%% SOOOH" 0= 219

FormaTron.—4-Chloro-anthranilic acid is diazotized, and reacted with
potassium ethyl xanthate, and then with chloro-acetic acid,
resulting in the formation of the chloro-phenyl-thioglycol-o-carboxy
acid

Literature.—Lange, Zwischenprodukte, #2170; cf. #518
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Dye Derived from 5-Chloro-phenyl-thioglycol-o-carboxylic Acid

Schultz . Statistics of : Dye
T ) Ordzcnl?;gg {)Yf alr)neeand Torlart bl Otllljer 5 ntef(‘iﬂ%dttates Az;z_;lz-
Jor Dye Yy Manufacture SECGRIINONCS cgl;‘;;‘
Inprco Grour Dyr
909 | Ciba Red B 5-Chloro-phenyl-thio- v

glycol-o-carboxylic
acid (2 mols)

a-Chloro-toluene (C. A. nomen.)
See, Benzyl Chloride

2-Chloro-5-toluidine-4-sulfonic Acid (CH;=1)

See, 2-Amino-5-chloro-p-foluene-sulfonic Aecid (C. A. nomen

SO:H =1)

(4-Chloro-o-tolyl-mercapto)-acetic Acid (C. A. nomen.)
See, 4-Chloro-2-tolyl-thioglycolic Acid

4-Chloro-2-tolyl-thioglycolic Acid

(4-Chloro-o-tolyl-mercapto)-acetic Acid (C. A. nomen.)

S

.CH,COOH

CHs  —(C,H,Cl0,8=216.5

Cl

FormaTiON.—4-Chloro-o-toluidine (NH;=1)

is diazotized, coupled

with potassium xanthate (C;H;O.CS.SK), hydrolyzed to the
mercapto-derivative, and condensed with chloro-acetic acid

LiTERATURE.—Lange, Zwischenprodukte, #688
Cf. Geogievics and Grandmougin, Dye Chemistry, 437
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Dye Derived from 4-Chloro-2-tolyl-thioglycolic Acid

Schultz o Statistics of ’ Dye
ook ek Ordzébl?:‘;gé f)\} agbeeand Loiiiriand Otllzjer é ntfeuil‘m]ffdztt;tes Appli-
for Dye Yy Manufacture Sea ohCs cgﬁ‘;?

Inpigo Group Dyr

918 | Helindone Red 3B | I ’14:— 27,874| 4-Chloro-2-tolyl-thio- v

17°20:— 4,385 glycolic Acid (2 mols)

[Oleum Condensation]

[There is some question
as to the Cl- and
CH3;- positions of that
chloro-tolyl-thiogly-
colic acid used]

Chromogen I
See, Chromotropic Acid

Chromotrope Acid
See, Chromotropic Acid

Chromotropic Acid
1: 8-Dihydroxy-naphthalene-3: 6-disulfonic Acid

4: 5-Dihydroxy-2: 7-naphthalene-disulfonic Acid (C. A. nomen.)
Chromotrope Acid

Chromogen I
HO OH
H OSS S O3H e CmHsOsSz == 320
SramisTics.—Manufactured *18:— ?

Manufactured '19:—164,654 Ibs.
Manufactured '20:—152,352 1bs.

FormaTiON.—(1) From 1-Naphthol-3: 6: 8-trisulfonic acid by fusion
of the sodium salt of this acid with caustic soda at 170-220°.
(2) From H acid by heating with a dilute caustic soda solution
in an autoclave at about 265°

LireraTure.—Cain, Intermediate Products (2d Ed.), 232
Lange, Zwischenprodukte, #2775, 2670
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Dyes Derived from Chromotropic Acid
3 Dye
Schultz - Statistics of . 4
Ordinary Name and Other Intermediates Appli-
Number Import and :
for Dye Class of Dye Ma'rzz)ufactur . Used and Notes cgfzz;‘g
Monoazo Dyes
40 | Chromotrope 2R I,’14:—; 5,000| Aniline A
M3,17 — 1 ?
M;/18:—, k?
M’19-—— i?
M 20— 5} ?
57 | Chromotrope 2B I ’14:— 7,970| p-Nitro-aniline ACr
M’18:— ?
M’19:— ?
M20— ?
61 | Victoria Violet I ’14:— 52,365| p-Phenylene-diamine A
M’17— ? actually from
M’18:— ? | p-Nitro-aniline and
M’19:—105,086] Reduction
I7°20:— 2,182 or
M’20:— ? | p-Amino-acetanilide
and Saponification
67 | Chromotrope 6B I ’14:— 2,818| p-Amino-acetanilide. A
M’17.— ?
M’18:— ?
M’19:— 77,481
M’20.— ?
114 | Chromotrope 10B |M’19:— ? | g-Naputhylamine A
129 | Chromazone Red A |I ’'14:—  243| p-Amino-benzaldehyde | M
130 | Chromazone Blue R p-Amino-benzaldehyde | M
Ethyl-phenyl-hydra-
zine
or
p-Amino-benzylidine-
ethyl-phenyl-hydra-
zone
171 | Chromotrope 8B |M’18:— ? | Naphthionic Acid A
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Dyes Derived from Chromotropic Acid (continued)
Ji% Dye
Schultz 3 Statistics of . 5
Ordinary Name and Other Intermediates Appli-
Numb Import and 3
f;r%;: Class of Dye M a%afm “ Used and Notes cgizz;:z.
Disazo Dyes
292 | Acid Alizarine p-Phenylene-diamine M
Black I Salicylic Acid
323 | Dianil Blue R M’20:— ? |Benzidine D
Chromotropic Acid
(2 mols)
379 | Dianil Blue 2R I ’14:— 14,434 Tolidine D
Benzo New Blue 2B Nevile-Winther’s Acid
380 | Dianil Blue B Tolidine D
Chromotropic Acid
(2 mols)
415 | Dianil Blue G M’19— ? | Dianisidine D
M’20:— ? | Chromotropic Acid
(2 mols)
Trisazo Dy
479 | Dianil Black R Benzidine D
Naphthionic Acid
m-Phenylene-diamine
- |ANTHRAQUINONE AND
AvLiep Dyes
777 | Chromogen I [Oxidation on fiber] ACr
Chrysazin

1: 8-Dihydroxy-anthraquinone (not considered herein)

Chryseic Acid

4-Nitro-1-naphthol (not considered herein)

Cincholepidine
See, Lepidine

Cleve’s Acid

See, 1-Naphthol-5-sulfonic Acid

See, 1-Naphthylamine-6-sulfonic Acid
See, 1-Naphthylamine-7-sulfonic Acid
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Cleves a Acid
See, Laurent’s Acid (1-Naphthylamine-5-sulfonic Acid)

Cleve’s 8 Acid
See, 1-Naphthylamine-6-sulfonic Acid
Also applied to 1-Nitro-naphthalene-6-sulfonic acid

Cleve’s v Acid
1-Naphthylamine-3-sulfonic Acid (nof considered herein)

Cleve's § Acid

See, 1-Naphthy1amine-7—sﬁlfonic Acid

This trivial name also applied to
1-Nitro-naphthalene-7-sulfonic Acid (not considered herein)

Cleve’s ¢ Acid

See, 1-Naphthylamine-7-sulfonic Acid

This trivial name also applied to
1-Nitro-naphthalene-6-sulfonic Acid (not considered herein)
1-Nitro-naphthalene-7-sulfonic Acid (not considered herein)

Cleve’s Acids
See, 1-Naphthylamine-6-and-7-sulfonic Acids

Cleve’s a-Nitro-naphthalene-sulfonic Acid
1-Nitro-napthalene-5-sulfonic Acid (not considered herein)

Cleve’s v-Nitro-naphthalene-sulfonic Acid
1-Nitro-naphthalene-3-sulfonic Acid (not considered herein)

Cleve’s 6-Nitro-naphthalene-sulfonic Acid
1-Nitro-naphthalene-8-sulfonic Acid (not considered herein)

Cleve’s 0-Nitro-naphthalene-sulfonic Acid -
1-Nitro-naphthalene-6-sulfonic Acid (not considered herein)
1-Nitro-naphthalene-7-sulfonic Acid (not considered herein)
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Cresol

177

Note—C. A. practice is to start the numbering of cresols from the OH
group unless there vs present a substituent of ‘“‘higher order” as SO;H.

European practice is generally to start numbering with CH,

oHn

O } &’ﬁp = C;H,0 =108

Statistics.—Imported ’14:—245,835 1bs,
Manufactured ’19:— ?
Manufactured ’20:— /o

ForMaTION.—Extracted from coal tar

LiteraTurE.—Lange, Zwischenprodukte, #438-452

Dye Derived from Cresol

Schultz : Statistics of : Dye
Ordinary Name and Other Intermediates Appli-
%ﬁ"}gzz Class of Dye ﬁ?ﬁ;}i&ﬁi Used and Notes cg;;c;rsz t
Disazo Dye
311 | Orange TA 1 ’14:—602 Benzidine D
M’17:— ? | Naphthionic Acid
M’18— ?
M’19:— ?
M’20:— ?

2: 8-Cresotic Acid (C. A. nomen.)
See, 0-Cresotic Acid

o-Cresotic Acid

0-Cresotinic Acid

2: 3-Cresotic Acid (C. A. nomen.)
o-Homo-salicylic Acid

COOH

Ogg’ = CgHsos === 5%
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SraTisTics.—Imported ’14.—very small
Manufactured ’20:— 2

ForMATION.—By dissolving o-cresol in caustic soda, evaporating to a
dry powder; then by treating this powder with carbon dioxide
under pressure

LiTEraTURE.—Cain, Intermediate Products (2d Ed.), 153
Lange, Zwischenprodukte, #775

Dyes Derived from o-Cresotic Acid

Schultz . Statistics of : Dye.
: Ordinary Name and Other Intermediates Appli-
I}Iwu";)b; Class of Dye fﬁ%ﬁ%gﬁgg Used and Notes cgﬁ«;?
Monoazo Dyr ’
177 | Chrome Yellow D Broenner’s Acid M
Disazo Dyes
351 | Cresotine Yellow G |I ’14:— 1,748 Benzidine D
M’17.— ? | o-Cresotic Acid (2 mols)
M’18:— ?
M’19:— ?
M’20:— ?
392 | Toluylene I ’14:— 67,022 Tolidine D
Orange G M’18:— ? |4:6-Diamino-m-~
M’19:— ? toluene-sulfonic Acid
I°20.— 273
M’20— ?
395 | Cresotine Yellow R Tolidine D
o-Cresotic acid (2 mols)
TRIPHENYL-~
METHANE DyEs
551 | Eriochrome I ’14:— 21,060| o-Chloro-benzaldehyde | ACr
Azurol B I°20:— 7,275 [or other halogen]
0-Cresotic Acid (2 mols)
[Oxidation]
552 | Chromal Blue G I ’14:— 1,335| 2-Chloro-5-nitro-ben- M
zaldehyde
0-Cresotic Acid (2 mols)
[Oxidation]




DYES CLASSIFIED BY INTERMEDIATES 179

Dyes Derived from o-Cresotic Acid (continued)

Schultz . Statistics of : Dye
Ordinary Name and Other Intermediates Appli-
Ag,f%b;: Class of Dye A?gg;}é;ﬁfe Used and Notes cgm
TRIPHENYL-METHANE
Dyges (continued) :
553 | Eriochrome I ’14:— 2,249| Benzaldehyde-o-sulfonic| ACr
Cyanine R I°20:— 2,205 Acid
0-Cresotic Acid (2 mols)
[Oxidation]
554 | Chrome Azurol S I ’14:— '2,469| 2-Chloro-benzaldehyde-| ACr
I’20:— 551 6-sulfonic Acid
o0-Cresotic Acid (2 mols)
[Oxidation]

o-Cresotinic Acid
See, 0-Cresotic Acid
Croceine Acid
2-Naphthol-8-sulfonic Acid (C. A. nomen.)
Bayer’s Acid
B-Naphthol-sulfonic Acid B (of Schultz)

B-Naphthol-a-sulfonic Acid (of Bayer & Co.’s Patents)
Croceine Sulfonic Acid
o-Acid (of Claus and Voltz) !

Rumpff Acid
HOS
OH = CluHaO4s =224
StaTisTics.—Manufactured 1919:— ?
Manufactured 1920:— ?

FormaTIioN.—B-Naphthol is sulfonated at a low temperature, forming
mostly croceine acid, but accompanied by some Schaeffer’s acid.
They are generally separated by crystallization of their salts

LiteraTUrRE.—Cain, Intermediate Products (2d Ed.), 225

Lange, Zwischenprodukte, #2435-2439
Thorpe, Dic. Chemistry, 3, 625

1 Claus and Voltz incorrectly assigned to this acid the constitution, 2-naphthol-3-
sulfonic aeid,
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Dyes Derived from Croceine Acid
ﬁc%g Ordinary Name and Statistics of Other Intermediates Alp?gfi-
U Import and 3
for Dye Class of Dye Mavegactut Used and Notes cgm
Monoazo DyEs
167 | Croceine Scarlet I ’14:— 3,101| Naphthionic Acid A
3 BX M’17:— ?
M’18:— ?
M’19— ?
I7’20:— 650
M’20:— ?
Disazo DyEs
249 | Croceine Scarlet 3B |I ’14:— 9,613| Amino-azo-benzene- A
sulfonic Acid
251 | Croceine Scarlet O |I ’20:—  100| Amino-azo-benzene- A
disulfonic Acid
255 | Croceine Scarlet 8B | I ’14:— 2,379 Amino-azo-toluene- A
Ponceau 6 RB I°20:—  154] sulfonic Acid
259 | Ponceau 10 RB I’14:— 201 Sulfanilic Acid A
o-Anisidine
313 | Congo Rubine I ’14:— 46,213| Benzidine D
M’17:— ? | Naphthionic Acid
M’18— ?
I°20.— 2,601
320 | Bordeaux I ’14:— 1,33F| Benzidine D
M’18:— ? Croceine Acid (2 mols)
M’19— ?
M’20— ?
321 | Heliotrope 2B I ’14:— 1,473| Benzidine D
I 20— 60| 1-Naphthol-4: 8-
disulfonic Acid
324 | Chicago Blue 4R I ’14:— 1,199 Benzidine D

1-Amino-8-naphthol-4-
sulfonic Acid
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Dyes Derived from Croceine Acid (continued)
4, Dye
Schultz . Statistics of 3 :
Ordinary Name and Other Intermediates Appli-
Z}’ozmbb;g Class of Dye ﬁ%%ﬁﬁe Used and Notes cgltgosg
Disazo Dygs
(continued)
384 | Chicago Blue 2R I ’14:— 23,877| Tolidine D
Diamine Blue C2R 1-Amino-8-naphthol-4-
sulfonic Acid
420 | Azidine Wool Dianisidine D
; Blue B 1-Amino-8-naphthol-4-

sulfonic Acid

Croceine-sulfonic Acid
See, Croceine Acid

¢ Cumidine
See, Pseudocumidine (C. A. nomen.)

Dahl’s Acid ;
See, 2-Naphthylamine-5-sulfonic Acid

Dahl’s Acid II
See, 1-Naphthylamine-4 :6-disulfonic Acid

Dahl’s Acid III
See, 1-Naphthylamine-4:7-disulfonic Acid

Dahl’s Acids )
1-Naphthol-4 :6-and-4:7-disulfonic Acids (not considered herein)

Dehydro-thio-p-toluidine

IV-Amino-5-methyl-2-phenyl-thiazol

Amino-benzenyl-o-amino-thio-cresol
p-Amino-phenyl-toluthiazole

1-(p-Amino-phenyl)-5-methyl-benzothiazole (C. A. nomen.)

£
CHaO< C—{>NH2 = CuHuN:S =240
N7
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FormaTION.—By heating together 314 parts of p-toluidine with 1 part
of sulfur, gradually raising the temperature to the boiling point, and
finally fractionally distilling off the debydro-thio-p-toluidine in a
vacuum

LiteraTURE.—Cain, Intermediates (2d Ed.), 77

Lange, Zwischenprodukte, #2219-2223

Dyes Derived from Dehydro-thio-p-toluidine

ER Dye
Schultz : Statistics of : el
Ordinary Name and Other Intermediates Appli-
Number 4 Import and 144
for Dye Class of Dye Manufacture Used and Notes cgfg;?
Monoazo Dyes :
117 | Erica 2GN I°’14:— 1,171) 1-Naphthol-3: 8- D
M’19:— ? disulfonic Acid
I720:— 337
118 | Geranine I ’14:— 18,917| 1-Naphthol-4: 8-disul- | D
Brilliant Geranine [M’19:— ? fonic Acid or 1-Naph-
I7°20:— 527 thol-3-sulfonic Acid
or 1:8-Dihydroxy-
naphthalene-4-sul-
fonic Acid
119 | Diamine Rose I ’14:— 5,269| 1-Chloro-8-naphthol- D
M’18:— ? 3: 6-disulfonic Acid
M’19— ?
M’20.— ?
THI0OBENZENYL DYES
614 | Chromine G I’14:— 1,001| [Sulfur, Methylation, D
Sulfonation]
613 | Thioflavine T I ’14:— 35,224| [Methylation] B
. I’20:— 5,807

Dehydro-thio-p-toluidine-sulfonic Acid

IV-Amino-5-methyl-2-phenylithiazol-sulfonic Acid
DTS (abbreviation for above in compounds, less N Hs)
1-(4-Amino-?-sulfo-phenyl)-5-methyl-benzothiazole (C. A. nomen.)

Z00
\N/

S

= C.CeHs(SO:H) . NH;

= C14H12N203Sz — 320
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Srtaristics.—Manufactured '19:—  ?
Manufactured ’20:—51,961 1bs.
FormaTioN.—By sulfonation of the “primuline melt” (from p-toluidine
and sulfur), and purification from the primuline-sulfonic acid also
formed
LiTERATURE.—Cain, Intermediate Products (2d Ed.), 78
Lange, Zwischenprodukte, #2237
Ullmann, Enzy. tech. Chemie, 3, 677

Dyes Derived from Dehydro-thio-p-toluidine-sulfonic Acid

183

Schultz ; Statistics of : Dye.
Ordinary Name and Other Intermediates Appli-
1}/'01:‘7:115);: Class of Dye ﬁ’:ﬁg}f};ﬁ‘fe Used and Notes ccafm
StiLBENE DyES
16 | Curcuphenine Dehydro-thio-p-tolui- D
dine-sulfonic Acid
(2 mols)
p-Nitro-toluene-o-sul-
fonic Acid (4 mols)
17 | Chlorophenine Dehydro-thio-p-tolui- D
dine-sulfonic Acid
(2 mols)
p-Nitro-toluene-o-sul-
fonic Acid (4 mols)
[Reduction]
18 | Diphenyl Fast I ’14:— 10,229| Dehydro-thio-p-tolui- D
Yellow I°20:— 1,102| dine-sulfonic Acid
(2 mols)
Dinitro-dibenzyl-disul-
fonic Acid or
Dinitro-stilbene- .
disulfonic Acid
Monoazo Dyus :
51 | Nitrophenine I’14:—  423| p-Nitro-aniline D
Thiazol Yelow R [M’20:— ?
190 | Alkali Brown M’19:— ? | m-Phenylene-diamine D
Benzo Brown 5R M’20:— 2,987
193 | Clayton Cloth Red |I ’14:— 100/ 8-Naphthol A
Stanley Red M’18:— ?
' M’19:— ?

M’20.— ?
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Dyes Derived from Dehydro-thio-p-toluidine-sulfonic Acid (continued)
o Dye
Schultz ; Statistics of 4 ve
Ordinary Name and Other Intermediates Appli-
]f;"g;: Class of Dye ﬁﬁﬁ%ﬁ;ﬁfe Used and Notes cg%
Monoazo DvyEes
(continued)
194 | Rosophenine 10B I ’14:— 3,077| Nevile-Winther’s Acid | D
Thiazine Red R M’19:— ?
M’20:— ?

196 | Titan Red I°14:—  886| Schaeffer’s Acid D
M’19:— ?
M’20:— - ?

198 | Clayton Yellow I ’14:— 29,879 Dehydro-thio-p-tolui- D
Thiazol Yellow M’18:— ? dine-sulfonic Acid
Mimosa C M’19:— ? (2 mols)

I ’20:— 11,182
M’20.— ?

199 | Oriol Yellow I ’14:— 13,416| Salicylic Acid D

Cotton Yellow R I7°20:— 125
M’20:— ?
Disazo Dyr

209 | Terracotta FC I°’14:— 551} Naphthionic Acid D

m-Phenylene-diamine

350 | Alkali Yellow R Benzidine D

Salieylic Acid
TH10BENZENYL DYE

617 | Chloramine Yellow |I ’14:—180,497| [Oxidation] D
Diamine Fast Yellow M ’17:— ?

Columbia Yellow |M’18:—123,816)
M’19:— 54,077

I 20— 4,810

M’20:—100,248

Dehydro-thio-m-xylidine
IV-Amino-2-phenyl-5: 7: III-trimethyl-thiazol
1-(4-Amino-m-tolyl-)-3: 5-dimethyl-benzothiazole (C. A. nomen.)

H,C S\
X

CH;

NH,
CH;

2 T C16H13N2S — 268
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StaTistics.—Manufactured '19:—  ?
Manufactured '20.—  ?

FormatioN.—From m-xylidine and sulfur by heating to the boiling
point until there is no further evolution of hydrogen sulfide; and by
separating by distillation from the excess m-xylidine, and by solution
in 309, hydrochloric acid from the zso-dehydro-thio-m-xylidine

LiteraTurRE.—Lange, Zwischenprodukte, #2232
Cain, Intermediate Products (2d Ed.), 80
Anschiitz and Schultz, Ber., 22, 582 (1889)
Paul, Zeitsch. angew. Chem., 9, 679 (1896)

Dyes Derived from Dehydro-thio-m-xylidine

B . Dye
Schultz 9 Statistics of . .
Ordinary Name and Other Intermediates Appli-
Number Import and .
for Dye Class of Dye Manufacture Used and Notes cg:{zgg
Monoazo Dyes '
120 | Salmon Red M’20:— ? | Amino-R Acid D
121 | Erica B I ’14:— 5,349| 1-Naphthol-3: 8- D
I°20:— 2,393] disulfonic Acid
IM19:— ? \
122 | Erica G I°14:— 2,370] G Acid D
I°20:— 1,142
M’18:— ?

iso-Dehydro-thio-m-xylidine
1-(6-Amino-m-tolyl)-3: 5-dimethyl-benzothiazole (C. A. nomen.)
S\ H,N
HaC \ /C——O - ClsHmNzS e 268
74
¢u, N R

FormaTiON.—As a by-product in the manufacture of dehydro-thio-m
xylidine (see dehydro-thio-m-xylidine)

LiteraTURE.—See dehydro-thio-m-xylidine
Heumann, Anilinefarben, 4, 752
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Dyes Derived from iso-Dehydro-thio-m-xylidine

M) Dye

Schultz . Statistics of 3 ‘
Ordinary Name and Other Intermediates Appli-

Number Import and 5
for Dye Class of Dye Manufacture Used and Notes cgf;c;;z

Monoazo Dyr
123 | Emine Red Schaeffer’s Acid A
Delta Acid -

See, 1—Naphthylamine-4; 8-disulfonic Acid
and 2-Naphthylamine-7-sulfonic Acid

1:6-(or 1: 7-)Diacetamido-anthraquinone

co
H,C.O0C.NH { @ p
Co

NH.CO.CHs

p— ClsH14N204 =322

ForMaTION.—The above intermediate is obtained by reduction and
acetylation of the easily soluble dinitro-anthraquinone, prepared
from the crude dinitration product of anthraquinone.

LiTERATURE.—Ger. Pat. 72,685, 198,048
Lange, Zwischenprodukte, #3218

Dyes Derived from 1:6-(or 1: 7-)Diacetamido-anthraquinone

Schuliz
Number
for Dye

812

813

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALuiep DyEs

Indanthrene
Orange RT

Indanthrene

Copper R

EE Dye
?ﬁg;‘;ﬁfé;g Other Intermediates Appli-
Manufacture Used and Notes cg;;c;?
I’14— 2,103] 2-Acetamido- v
I’°20:— 382 anthraquinone
I’14:— 1,268| 1-Acetamido- v

anthraquinone
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Diacetyl-o: o’-dinitro-benzidine

Diacetyl-3: 3’-dinitro-benzidine (numbering from point of aitach-
ment)

2: 2’-Dinitro-p: p’-biacetanilide (C. A. nomen. with numbering from
“chief function’ or the acetamido groups)

O,N NO,

1,000 HN >~ DNH.COCH: = CiHuN:0y=38

FormaTioN.—Benzidine is acetylated by boiling with acetic acid under
a reflux, and the resulting diacetyl-compound is nitrated by dissolv-
ing in 10 parts of nitric acid (sp. gr. 1.48) with cooling

LiterATURE.—Beil, IV, 964
Brunner and Witt, Ber. 20, 1024 (1887)

Dye Derived from Diacetyl-o: o’-dinitro-benzidine

B Dye
Schultz 3 Statistics of 3 g
Ordinary Name and Other Intermediales Appli-
Number Import and 3
for Dye Class of Dye Manufacture Used and Notes cg;;c;g
SurLrur Dy
715 | Thiocatechine [Sulfur and Na,S] S

p-(2: 4-Diamino-anilino)-phenol (C. A. nomen.)
See, 2:4-Diamino-4’-hydroxy-diphenylamine

1:4-Diamino-anthraquinone

COL 5/ i
@ X) = C1H;0N 0, =238
CO XH,

ForMaTION.—From 1-nitro-4-amino-anthraquinone (derived from 1-
amino-anthraquinone) by reduction with alkaline sodium sulfide

LiTERATURE.—Lange, Zwischenprodukte, #3221, 3232, 3233
Ullmann, Enzy. tech. Chemie, 1, 477
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Dyes Derived from 1:4-Diamino-anthraquinone
Schultz . Statistics of J Dye
Ordinary Name and . Other Intermediates Appli-
]}T;Wgez Class of Dye ]‘Ifgggfz;zge Used and Notes cazzfo:a,
/] Class
ANTHRAQUINONE AND
AvLiep DyEs
816 | Algol Red 5G I ’14— 1,338 Benzoyl chloride v
I°20:— 51f (2 mols)
873 | Helindone 1°14:— 2,831|1-Bromo-anthraquinone| V
Brown AN I’°20:— 16,290, (2 mols)
1: 5-Diamino-anthraquinone
CO NH2
<X = C1.H;0N,0, =238
HX CO
FormMaTioN.—(1) From 1:5-dinitro-anthraquinone by reduction.

(2) From 1:5-anthraquinone-disulfonic acid by treatment with
ammonia

LiteraTURE.—Ullmann, Enzy. tech. Chemie, 1, 477
Lange, Zwischenprodukte, #3109, 3115, 3222, 3265

Dyes Derived from 1:5-Diamino-anthraquinone

S Dye
Schultz . Statistics of . A
Ordinary Name and Other Intermediates Appli-
Number Import and ;
fo'frlt) e Class of Dye M agufa i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>