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P R E F A C E

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.

I t 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 cooper-
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4 PREFACE

ate and to associate the two works by the mutual use of the other names
as " collaborators/7 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.

I t 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
compiled by the U. S. Tariff Commission, and from Artificial Dyestuffs
Used in the United States by Thomas H. Norton.

R. NORKIS SHREVE.
NEW YORK CITY

December, 1921.



A B B R E V I A T I O N S
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I N T R O D U C T I O N

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 da ta .
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 t h a t
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, Zwischcnproduklo,
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. S. Tariff Commission; Artificial Dyestujfs Used in
the U. S.9 by Thomas H. Norton, and Chemicals and Allied Products

7



8 INTRODUCTION

Used in the U. S. 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 Tlh M'19, Manufactured 1919, etc., are given followed by a
question mark, it indicates that the dye or intermediate was imported
or manufactured for the 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, Farbstofftabellen (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 Sulfogcnc Brown G, D
753 Kryogene Direct Blue B 863 Anthraquinone Blue Green B XO
754 Kryogene Direct Blue 3B 871 Indanthrcne Violet RN Extra
755 Kryogene Black BNX

In very many cases, the writer has supplemented the information
in Schultz, Farbstofflabellen, 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, Farbstofftabcllen, have
been corrected, as for example, where in //182, reference is made to
L-amino-4-naphthol-sulfonic acids which the patent refers to ar.a-r
sulfonic acids (l-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, Farbstofftabdlen, gives definite composi-
tion to the dye. Quite often intermediates arc 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 Fabrication
IV, II , 2, pages 1943-2013, and Lefevre, Traite des Matures Coloranlca
(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
is used. 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 (S), sodium sulfide (Na2S), and
the like, which enter into the formation of the dye. Such steps op
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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.

A Acid dye
ACr Acid chrome dye
B Basic dye
CL Color lake
D Direct dye
M F Color made on fiber
M Mordant dye
S Sulfur dye
ss Spirit soluble dye
V 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, Farbstojftabellen (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. I t 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 Artificial Dyestuffs Used in U. £., 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
Stilbcne Dyes
Pyrazolone Dyes
Monoazo Dyes
Disazo Dyes
Trisazo Dyes
Tetrakisazo Dyes
Auramincs
Triphenyl-methane Dyes
Diphenyl-naphihyl-mcthane Dyes
Xanthone Dyes
Acridine Dyes
Quinoline Dyes
Thiobcnzcnyl Dyes
Indophcnol
Oxazinc Dyes
Thiazinc Dyes
Azinc 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. I t 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 l~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.1

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, mela, and
para, to indicate position of substitucnts, 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-nilro-p-toluidine (CH3=1) and
o-amino-phenol-p-sulfonic acid should be replaced by 2-nitro-p-toluidine
(NH2=1) and 2-amino-l-phenol-4-sulfonic add, the present Chemical
Abstracts usage. In the former case the writer much prefers the name
l-amino-2-nitron-toluene.

Chemical Abstracts uses p-tolwidine (NH2=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 arc given as synonyms and cross-indexed. However,
in the body of the tables, such terms as o-amino-phenol-p-sulfonic acid
arc 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 1 naphthalene-
sulfonic acid; and thoir amino, halogon, and nitro derivatives are
indexed thereunder. For instance, Laurent's Acid or what is ordinarily
called l~naphthylamine-5-sulfonic acid is indexed by Chemical Abstracts
under 1-naphthalene-sulfonic acid, and called 5-amino-l-naphthalene-
sulfonic add. 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, l-naphthol-4-
sulfonic acid and 1-naphthol-S: 6-disulfonic acid. In 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 l-naphthol-3:6-disulfonic acid by Chemical
Abstracts, and is named in their index as 8-amino-l-naphthol~3:6-
disulfonic add, or in their inverted form as l-naphthol-3: 6-disulfonic
acid, 8-amino-.

This numbering is quite different from the ordinary numbering of
l-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 CH3 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 sulfonic, and has been given precedence over the
sulfonic radical. Instead of toluidine-sulfonic acid with the numbering
based on the CH3, 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 NH2 group, as it has
precedence over CH3. 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 mcihylamino- (CH3NH~),
tetraethyl-, disulfo?iic- and the like. Melhylamino 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-l-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-suljonic 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-cwiino-phcnol-p-sulfcmic acid
should be dropped gradually.
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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 whon 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-, o-, p-, a-, $- and the like are not considered in the
main alphabetical arrangement. Hence /3-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,
Artificial 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.
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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
l:7-Dihydroxy-naphthalcnc-3:6-disulfonic Acid (not considered

herein)

Acenaphthenequinone (C. A. nomen.)

7: 8-Diketo-accnaphthene
CO-CO

FORMATION.—From acenaphthenc by oxidation

LITERATURE.—Cain, Intermediate Products (2d Ed.), 242

Dyes Derived from Acenaphthenequinone

Schultz

for Dye

907

90S

911

Ordinary Name and
Clans of Dye,

INDKJO GROUP DVIJS
Cibii Seiuld, CJ

Ciba Keel R

Ciba Onui&o (\

Statistics of
Import and
Manufacture

I '11.-22,205
1 '20.-25,578
I '14:— 1,001

V 14:-— 222

Other I ntcr m edict las
Uwd and Notes

2-IIy(lroxy-iluo-
naphthene

2-1 Iy< Iroxy-tl lioiuipl I-
thono [Bromiuatioii]

5-A mino-2-1 iydroxy-
tlnoiuiplithcnc

Dye
Appli-
cation
Class

V

Y

Y

3-Acenaphthenol (C. A. nomcn.)

Sec, 3-IIydroxy-aconapl 11hone
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1-Acetamido-anthraquinone

oooNH.CO.CH3FORMATION.—From 1-amino-anthraquinone by action of acetic aihydride on solution in oleumLITERATURE.—Lange, Zwischenprodukte, #3124Dyes Derived from 1-Acetamido-anthraquinone
Schultz
Number
for Dye

813

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Indanthrene
Copper R

Statistics of
Import and

Manufacture

I'14:—1,268

Other Intermediates
Used and Notes

1:6- (or 1:7-) Diacet-
amido-anthraqumone

Dye
Appli
catior
Class

V

2 - A c e t a m i d o - a n t h r a q u i n o n e

C C •
c o •

FORMATION.—From 2-amino-anthraquinone by action of acetic ar
hydride on oleum solution

LITERATURE.—Lange, Zwischenprodukte, #3121:

Dyes Derived from 2-Acetamido-anthraquinone

S c h u l t z

N u m b e r

f o r D y e

8 1 2

O r d i n a r y N a m e a n d

C l a s s o f D y e

A N T H R A Q U I N O N E A N D

A L L I E D D Y E S

I n d a n t h r e n e

O r a n g e R T

S t a t i s t i c s o f

I m p o r t a n d

M a n u f a c t u r e

1 1 4 : — 2 , 1 0 3

I ' 2 0 : - - 3 8 1

O t h e r I n t e r m e d i a t e s

U s e d a n d N o t e s

1 : 6 - ( o r 1 : 7 - ) D i a c e t -

a m i d o - a n t h r a q u i n o n e

D y e

A p p l i

c a t i o n

C l a s s

V

8 - A c e t a m i d o - l - n a p h t h o l » 3 : 6 - d i s u l f o n i c A c i d

S e e , A c e t y l - H A c i d
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Acetanilide

NH.COCH3

21

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

FORMATION.—By heating aniline with glacial acetic acid

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

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

Aceto-acetic Ethyl Ester

CH3 . CO. CH2. CO. OC2 5 = C6Hio03 = 130

FORMATION.—By the reaction of dry sodium ethylate and dry ethyl
acetate

Schult»
Number
for Dye

19

22

25
27

773

Dyes Derived

Ordinary Name and
Class of Dye

PYRAZOLONE DYES
Flavazine L
Fast Tight Yellow

Xylcne Yellow 3 G

Dianil Yellow 3 G
Dianil Yellow 2 II

ANTHRAQUINONE AND
ALLIED DYES

Anthracene Yollow

from Aceto-acetic Ethyl Ester

Statistics of
Import and
Manufacture

I > 14 .—38,908
I'20:—• 9,327

I ' 14:—23,074
I '20:—77,782

I '14:— 4,04a

Other Intn mediates
Used and Notes

Aniline
Plienyl-hydrazinc-p-

sulfonic Acid
2: 5-Dicliloro-phcnyl-

liydra-zinc-4-sulfonic
Acid

Primulinc-sulfonic Acid
Primulinc-Rulfonic Acid
Phcuyl-hydrazinc-p-sul-

fonic Acid

Pyrogallol

Dye
Appli-
cation
Class

A

A

D
D

M

yV-Acetyl-l-amino-8-naphthol-3: 6-disulfonic Acid

See, Acetyl-H Acid
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Acetyl-H Acid

iV-Acetyl-l-amino-8-naphthol-3:6-disulfonic Acid

8-Acetamido-l-naphthol-3: 6-disulfonic Acid (C. A. nomen.)

HO NH.CO.CH3

= C12HnNO8S2 =
HO3S SO3H

STATISTICS.—Manufactured '20:—?

FORMATION.—From H acid by acetylation

Dyes Derived from Acetyl-H Acid

Schultz
Number
for Dye

42

66

Ordinary Name and
Class of Dye

MONOAZO DYES
Amido Naphthol

RcdG

Amido Naphthol
Red 6 B

Statistics of
Import and

Manufacture

I '14:— 3,500
M '17:— ?
M 'IS:— ?
M'19:— ?
M'20.-132,637
I '20:— 2,028

I '14:— 45,697
M'lS:— ?
M'19:— ?
M'20:—142,567
I '20:— 1,299

Other Intermediates
Used and Notes

Aniline

2)-Amino-acetanilide

Dyt
Appl
catio
Clas

A

A

Acetyl-1: 4-naphthylene-diamine-6-sulfonic Acid

8-Acetamido-5-amino-2-naphthalenc-sulf onic Acid (C A. nomer

NH2

HO3S
= C12H12N2O4S:

N H . C O . C H a

:280

FORMATION.—From mixture of l~naphthylamine-6-and-7-sulfonic aci
(Cleve's Acids) by acetylation with glacial acetic acid, nitrati<
with mixed acid, and reduction with iron.

LITERATURE.—Georgievics and Grandmougin, Dye Chemistry, 152
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Dyes Derived from Acetyl-1: 4-naphthylene-diamine-6-sulfonic

Schultz
Number
for Dye

273

274

Ordinary Name and
Class of Dye

DISAZO DYES
Diaminogcn Blue BB

Diaminogcn B

Statistics of
Import and

Manufacture

I '14:— 8,308
M'17:— ?
I '20:— 5,936
I '14:—313,029
I '20:— 18,120

Other Intermediates
Used and Notes

a-Naphthylamine
Schaeffcr's Acid
[Saponification]
a-Naphthylamine
Ganima Acid
[Saponificaiion]

Acid

Dye
Appli-
cation
Class

D

D

Acetyl-p-phenylenediamine

See, p-Amino-acctanilide (C. A. no?nen.)

o-Acid (of Claus and Voltz)

See, Croceine Acid

1:2:4 Acid

See, l~Amino-2-naphthol-4-sulfonic Acid

/3 Acid or Beta Acid

See, Anthraquinone-2-sulfonic Acid

8 Acid or Delta Acid

See, l-Naphthylamine-4: 8-disulfonic Acid and 2-Naphthyl-
amine-7-sulf onic Acid

€ Acid or Epsilon. Acid

See, l-Naphthol-3: 8-disulfonic Acid

See, l-Naphlhylamine-3: 8-disulfonic Acid

and 1: 8-Dihydroxy-naphthalcne-3-sulfonic Acid (not con-

sidered herein)

f Acid or Zeta Acid

Naphthasultone-3-sulfonic Acid (not considered herein)
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X Acid or Lambda Acid

See, l-Naphthylamine-2-sulfonic Acid

/x Acid or Mu Acid

See, l-Naphthylam.ine-6-sulfonic Acid

P Acid or Rho Acid

See, Anthraquinone-1: 5-disulf onic Acid

X Acid or Chi Acid

See, Anthraquinone-1: 8-disulfonic Acid

Alen's a or Alen's Alpha Acid. {This is generally followed by the class
of the compound, e.g., AUn's a Naphthylamine-disulfonic Acid)

See, Freund's Acid (l-Naphthylamine-3: 6-disulfonic Acid)

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

Alen's p or Alen's Beta Acid. (Generally followed by the class of the
compound, e.g., Alerts fi Naphthylamine-disulf onic Acid)

l-Naphthylamine-3:7-disulfonic Acid (not considered herein)

l~Nitro~naphthalene-3: 7-disulfonic Acid (not considered herein)

Alizarin

1:2-Dihydroxy-anthraquinone

a : /3-Dihydroxy-anthraquinone

CO 0 H

STATISTICS.—See #778 in following table

FOKMATION.—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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Schultz
Number
for Dye

778

779

780

781

783
787
788

797

798

799

854

862

Dyes

Ordinary Name and
Class of Dye

ANTHEAQUINONE AND
ALLIED DYES

Alizarin

Alizarin Orange

Alizarin Red

Erweco Alizarin Acid
RedBS

Purpurin
Alizarin Bordeaux B
Alizarin Cyanine R

Alizarin Garnet R

Alizarin Maroon W

Alizarin Cyanine G

Alizarin Viridinc DG

Alizarin Blue
Black B

Derived from Alizarin

Statistics of
Import and

Manufacture

I '14:—202,392
M'17:— ?
M'18:— ?
M'19:— ?
M'20 — ?
I '20.— 8,575
I '14:— 14,239
M'19:— ?
M'20:— ?
I '20:— 500
I '14:— 81,919
M'17:— ?
I '20:— 12,628

I '20.— 20
I '20— 16,781

I '14— 720

I '20— 2,014

I '20:— 339

I '20— 11,397

I '14— 54,706
I '20.— 28,802

Other Intermediates
Used and Notes

[Nitration]

[Sulfonation]

[Sulfonation]

[Oxidation]
[Oxidation]
[Alizarin Bordeaux B,

Oxidation]
[1-Nitro-alizarin, Re-

duction]
[Crude Nitro-alizarin,

Reduction]
[Alizarin Cyanine R,

Arhidation]
[Alizarin Bordeaux B]
p-Toluidine (2 mols)
[Sulfonation]
[Purpurin]
Aniline
[Sulfonation]

Dye
Appli-
cation
Class

M

M

M

M

M
M
M

M

M

M

M

M

Alpha = a
Note.—This is not considered in the alphabetical arrangement,

e.g. alpha-N'aphthol is indexed as a-Naphthol under "N."
However P-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

N H . C O . C H 3

=C8Hi0N2O=150

NH2

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.

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

Dyes Derived from p-Amino-acetanilide

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

61
M O N O A Z O D Y E S

Victoria Violet I '14:— 52,365
M'17
M ' l S
M'19
I '20

M'20

-105,086
- 2,082

64

65

Azo Acid Red B
Lanafuchsine

Azo Coralline L

I '14:— 78,305
M'17
M ' l S
M'19
I '20:—

M'20:—

M'17:—

15,272
674

Chromotropic Acid
[Saponification]

l-Naphthol-3: 6-disul-
fonic Acid

R Acid

I J20:— 249
M'20:— ?
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Dyes Derived from p-Amino-acetanilide (continued)

27

Schultz
Number
for Dye

66

67

239

243

244

290

296

714

715

Ordinary Name and
Class of Dye

MONOAZO DYES
(continued)

Amino Naphthol
Red 6B

Cliromoiropo 6B

DISAZO DYES
Azotol C

Coomassie Wool
Black R

Coomassie Wool
Black S

Violet Black

Cotton Yellow G

SULFUH DYES
Thiophor Yellow

Bronze G

Thiocatechinc

Statistics of
Import and

Manufacture

I '14:— 45,697
M'lS:— ?

I '20:— 1,299
M'20:—142,567
I '14:— 2,818
M'17:— ?
M'lS:— ?
M'19:— 77,4S1
M'20:— ?

M'lS:— ?
M'19:— ?

I '14:— 31,472
I '20:— 4,651

Other Intermediates
Used and Notes

Acetyl-H Acid

Chromotropic Acid

?ft-Phcnylonc-diammc
[Amino-chrysoidinc]

/3-Naphthol
a-Naphthylaminc
Schacffer's Salt
a-Naphthylaminc
B Salt
Ncvilc-Winthcr Acid
a-Naphthylamine
Salicylic Acid (2 mols)
p-Amino-acctanilide (2

mols)
Phosgene

p-Phcnylcnc-diamme
Bcnzidine
[Sulfur]
[Sulfur]

Dye
A ppli-
cation
Class

A

A

MF

A

A

D

D

S

S

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

/3-Amino-alizarin

OHCO.

CO

OH
NH2

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

Schultz
Number
for Dye

S03

S04

SOS

S09

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Alizarin Blue WX

Alizarin Blue S

Alizarin Green X

Alizarin Indigo
BlueS

Statistics of
Import and

Manufacture

I '14:—319,394
M'19:— ?
I '20:— 5,585
I ;14:—117,850
I '20:— 43,679
I '14:—135,191
I '20:— 4,254

Other Intermediates
Used and Notes

3-Nitro-alizarin
[Glycerol]

3-Nitro-alizarin
[Glycerol]
3-Nitro-alizarin
[Glycerol; Oxidation]
3-Nitro-alizarin
[Glycerol; Oxidation]

Dye
Appli-
cation
Class

M

M

M

M

4-Amino-#lizarin (C. A. nomen.)

a-Amino-alizarin

STATISTICS.—See #797 in following table

FORMATION.—From 4~nitro-alizarin by reduction with alkaline sulfides

LITERATURE.—Schultz, Farbstofftabellen (1914 Ed.), #797

Dyes Derived from 4-Amino-alizarin

fichultz
Numbci
for Dye

797

805

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Alizarin Garnet B

Alizarin Green S

Statistics of
Import and

Manufacture

I 14:— 720

I'14:— 15,885

Other Intermediates
Used and Notes

[This is 4-Amino-ali-
zarin]

[Glycerol]

Dye
Appli-
cation
Class

M

M

a-Amino-alizarin

See, 4-Amino-alizarin ( C A. nomen.)
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/3-Amino-alizarin
See, 3-Amino-alizarin (C A. nomen.)

2-Amino-5-(P-amino-phenyl)-^enzene-sulfonic Acid (C. A. nome?i.
SO*H=1)

See, Benzidine-sulfonic Acid

P-(p-Amino-anilino)-phenol (C. A. nomen.)

See, 4-Amino-4/-hydroxy-diphcnylamiac

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

a-Amino-anthraquinone
N H 'CO

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

(2) From anthraquinone-1-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, Zwischcnproduktc, #3066, 3109, 3158

Dyes Derived from 1-Amino-anthraquinone

Schultz
Number
for Dye

814

824

826

830

834

870

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Algol Yellow W G

Algol Orange R

Indanthrene Red G

Indanthrcne Red R

Algol Gray B

Algol Corinth R

Statistics of
Import and

Manufacture

I '14:—5,185
T *OO* A.
I '14:— 51
I'20:— 400

I '14:—2,099
I '20:—6,595

I '14:—4,192
I'20:— 840
I'20:— 134

Other Intermediates
Used and Notes

Bcnzoyl chloride

2-Ghloro-anthraquinonc

2: 6-Dichloro-anthraqui-
nonc

1-Amino-anthraquinone
(2 mols)

2:7-Dichloro-anthra-
quinono

1-Amino-anthraqui-
none (2 mols)

1-Chloro-anthraquinone
[Nitration, Reduction]

2-Chloro-anthraquinone
[Nitration, Reduction]
Benzoyl chloride

Dye,
A p pli-
cation
Class

V

V

V

V

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

/3~Amino-anthraquinone

= C1 4H9NO2=223

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

FOKMATION.—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-anthraquinone

Schultz
Number
for Dye

810

811

825

837

838

846

Ordinary Name and
Class of Dye

ANTHRAQXJINONE AND
ALLIED DYES

Helidone
Yellow 3 G N

Algol Yellow 3G

Algol Red B

Indanthrene Blue R

Indanthrene Blue
RS

Indanthrene Dark
Blue BT

I
I

I
I

I
I
I

I
M
I

M

Statistics of
Import and

Manufacture

'14:—
'20:—

'14:—
'20:—

'14:—
'20:—
'14:—

20,744
2,515

1,604
570

2,399
4,151

500

'14:—187,379
'17:—
'20:—
'20:—

?
16,385

?

Other Intermediates
Used and Notes

2-Aniino-anthraquinone
(2 mols)

Phosgene
2-Amino-anthraquinone

(2 mols)
[Succinic acid]
4-Bromo-N-methyl-

anthrapyridone
2-Amino-anthraquinone

(2 mols)
2-Amino-anthraquinone

(2 mols)
[Alkaline Reduction]
[or Indanthrene Blue

R reduced]
2-Amino-anthraqui-

none (2 mols)
[Glycerol (4 mols)]
[or Benzanthrone-quin-

oline (2 mols)]

Dye
Appli-
cation
Class

V

V

V

V

V

V
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Schultz
Number
for Dye

849

867

Dyes Derived from

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

(continued)
Indanthrcnc Yellow

G

Indanthrcnc Brown
B

2-Amino-anthraquinone (continued)

Statistics of
Import and

Manufacture

I '14:— 75,192
M'19:— ?
I '20:— 75,665

M'20:— ?
I '14:— 6,175
I '20.— 3,511

Other Intermediates
Used and Notes

2-Amirio-antliraqumonc
(2 mols)

2-Amiiio-antliraquinone
(2 mols)

Dye
Appli-
cation
Class

V

V

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

5-and 8-Amino-l-anthraquinone-sulfonic Acids (C. A. nomeri)

(HO3S) m NH2
c o3 ) c

HO3S C 0

= 303

FORMATION.—Anthraquinonc is sulfonatcd to a mixture of 1: 5-and
1:8-disulfonic acids, which are then partly amidated by treatmeni
with ammonia

LITERATURE.—Cain, Intermediate Products (2d Ed.), 252
Ullmann, Enzy. tech. Chcmic, 1, 475
Langc, Zwischcnproduktc, #3265

Dye Derived from 1: 5- and 1:8-Amino-anthraquinone-sulfonic Acids

Schultz
Number
for Dye

851

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Alizarin Direct
BlueB

Statistics of
Import and

Manufacture

I '14:—10,201
I '20:— 2,982

Other Intermediates
Used and Notes

[Dibromination]
Aniline
[Sulfonation]

Dye
Appli-
cation
Class

A
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Amino-azo-benzene

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

C TT "\T -I A7

S T A T I S T I C S . — I m p o r t e d ' 1 4 : — v e r y s m a l l

M a n u f a c t u r e d ' 1 7 : — 1 4 1 , 8 8 8 l b s .

M a n u f a c t u r e d ' 1 8 : — 1 7 1 , 5 9 4 l b s .

M a n u f a c t u r e d ' 1 9 : — 8 2 , 7 5 5 l b s .

M a n u f a c t u r e d ' 2 0 : — 1 5 2 , 3 1 0 l b s .

F O R M A T I O N . — T h e a m i n o - a z o - b e n z e n e i s p r e p a r e d f r o m a n i l i n e , b y

m o l e c u l a r r e a r r a n g e m e n t o f d i a z o - a m i n o - b e n z e n e , w h i c h i n t u r n i s

m a d e f r o m a n i l i n e a n d d i a z o - b e n z e n e c h l o r i d e ( d i a z o t i z e d a n i l i n e )

L I T E R A T U R E . — C a i n , I n t e r m e d i a t e P r o d u c t s ( 2 d E d . ) , 8 1

D y e s D e r i v e d f r o m A m i n o - a z o - b e n z e n e

Schultz
Number
for Dye

31

137

223

224

225

226

Ordinary Name and
Class of Dye

MONOAZO DYES
Amino-azo-benzene
Spirit Yellow

Fast Yellow
Acid Yellow

DISAZO DYES
Sudan III

Cloth Red G

Croceine AZ

Croceine B

Statistics of
Import and

Manufacture

M'17:— ?
M'18:— 52,283
M'19:— ?
M'20:— ?
I '14:— 37,378
M'17:— ?
M'18:— ?
I '20:— 7,848
M'20:— ?

I '14:— 2,409
M '17:— ?
M'18:— ?
M'19:— ?
M'20:— ?
I '14:— 401

M'19:— ?
M'20:— ?
I '14:— 500

'20:— 100

Other Intermediates
Used and Notes

[Oleum]

jS-Naphthol

Nevile-Winther Acid

l-Naphthol-3:6-disul-
f onic Acid

l-Naphthol-4: 8-disul-
f onic Acid

Dye
Appli-
cation
Class

ss

A

ss
MF

A

A

A
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Dyes Derived from Amino-azo-benzene (continued)

Schultz
Number
for Dye

227

228

229

279

606
697

699

701

Ordinary Name and
Class of Dye

DISAZO DYES
(continued)

Brilliant
Croccine M

Ponceau 5R
Erythrine P

Azo Acid Violet

Bcnzo Fast Scarlet

AZINE DYES
Indamine Blue
Induline (Spirit

Soluble)

Indulme (Water
Soluble)

Paraphenylcnc
Blue R

Statistics of
Import and

Manufacture

I '14:—125,137
M'17:— ?
M'18:— 84,643
M'19:—157,509
I '20:— 49
M'20:—129,124
I '14:— 2;SS0
M'17:— ?
•jv/rnq. ?
iVJL JL!/ . I
I '14:— 150I '20:— 11
M'20:— ?
I '14:— 36,674
M'19:— ?
I '20:— 24,153

I '14:— 25,342
M'17:— ?
M'18:— 8,589
M'19:—436,201
M'20:—140,400
I '14:— 29,177
M'17:—1S3,739
M'18:— 91,724
M'19:—130,704
I '20:— 500
M'20:—168,048

Other Intermediates
Used and Notes

G Acid

2-Naphthol-3:6:8-
trisulfonic Acid

1: 8-Dihydroxy-naph-
thalcnc-4-sulfonic
Acid

J Acid
Phosgene

Aniline (excess)
Aniline (excess)

Aniline (excess)
[Sulfonation]

7)-Phcnylene-diaminc

Dye
Appli-
cation
Class

A

A

A

D

B
ss

A

B

Amino-azo-benzene-disulfonic Acid

6-Amino-3:4'-azo-bis6enzene-sulfonic Acid (C. A. nomen.)

SO3H

= 357

ORMATION.—From amino-azo-benzene by sulfonation with oleum
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Sckultz
Number
for Dye

247

251

Dyes Derived from

Ordinary Name and
Class of Dye

DISAZO DYES
Double Scarlet
Scarlet EC

Croccine Scarlet 0

Amino-azo-benzene-disulfonic Acid

Statistics of
Import and

Manufacture

I '14:— 39,522
M'17:— ?
M'18:— 74,203

M'20:— ?
I '20:— 100

Other Intermediates
Used and Notes

0-Naphthol

Croccine Acid

Dye
Appli-
cation
Class

A

A

Amino-azo-benzene-sulfonic Acid

p-(p-Amino-phenyl-a2:o)-5enzene-sulfonic Acid ((7. A. nomen.)

= C12H11N3O3S = 277

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

Schultz
Number
for Dye

246

248
249
250

Dyes Derived from

Ordinary Name and
Class of Dye

DISAZO DYES
Cloth Scarlet G

Fast Scarlet B
Croceine Scarlet 3B
Milling Orange

Ammo-azo-benzene-sulfonic Acid

Statistics of
Import and

Manufacture

I '14:— 9
I '17:— ?
I '18:— ?
I '19:— ?
I '20:— ?
I '14:— 1,755
I '14:— 9,613
I '14:— 4,370

Other Intermediates
Used and Notes

jS-Naphthol

Schacffer's Acid
Croceine Acid
Salicylic Acid

Dye
Appli-
cation
Class

A

A
A
M

6-Amino-3: 4;-azo-bis6enzene-sulfonic Acid (C. A. nomen.)

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

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

=C2oH15N3 =

35

H2N

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

Schultz
Number
for Dye

694

695

Dyes Derived

Ordinary Name and
Class of Dye

AZINE DYES
Rose Magdala
Fast Pink for Silk
Paraphcnylcne Violet

from a-Amino-azo-naphthalene

Statistics of
Import and

Manufacture

I '14:— 597

I '20:— 337

Other Intermediates
Used and Notes

a-Naphtli5damine

7;-Phcnylenc-diamine

Dye
Appli-
cation
Class

A

B

o-Amino-azo-toluene

p-(o-Tolyl-azo)-o-foluidine (C. A. nomen.)

CH3 CH3

=CuH1 5N3 — 225

STATISTICS.—Manufactured 1917:—14,355 lbs.
Manufactured 1918*— ?

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 o-Amino-azo-toluene

Schultz
Number
for Dye

68

149

230
231

232

233

234
235

236

Ordinary Name and
Class of Dye

MONOAZO DYES
Spirit Yellow R
Yellow Fat Color
Fast Yellow R

DISAZO DYES
Cloth Red 3 GA
Cloth Red 3B Extra

Sudan IV

Cloth Red B

Cloth Red G
Croceine 3B

Cloth Red B
Wool Red B

Statistics of
Import and

Manufacture

I 14:— 251
I 14:— 15
I ' 2 0 : - 84
I 14:— 51

M17:— 13,334
M18:— 14,904
M19:— ?
M'20:— ?
I 14:— 1,962
M18:— ? *
M19:— ?
M '20:— ?
I 14:— 554
M19:— ?
M;20:— ?
I 14:— 14,293

M17:— ?
M18:— ?
M19:— ?
MJ20:— ?

Other Intermediates
Used and Notes

[This is amino-azo-
toluene]

[Oleum]

Bronner's Acid
Ethyl-2-naphthyl-

amine-7-sulfonic Acid
0-Naphthol

Nevile-Winther Acid

SchaefTer's Acid
l-Naphthol-4: 8-disul-

fonic Acid
RAcid

Dye
Appli-
cation
Class

ss

A

M
M

ss
MF

M

M
A

A

o-Amino-azo-toluene-sulfonic Acid

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

CH-3 CH3

= C14H15N3O3S = 305

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

37

Schultz
Number
for Dye

252
253
254

255

Ordinary Name and
Class of Dye

DISAZO DYES
Cloth Scarlet JR
Orseilline BB
Bordeaux G

Croceinc Scarlet SB
Ponceau 6RB

Statistics of
Import and

Manufacture

I'14:—2,379
I720:-- 154

Other Intermediates
Used and Notes

0-Naphtliol
Ncvilc-Winther's Acid
Schaeffer's Acid

Croceinc Acid

Dye
Appli-
cation
Class

M
A
A

A

Amino-azo-xylene

4-(2: 4-Xylyl-azo)-2: 5-zylidine (C. A. nomen.)

H3C

H 3 C < ^ ^ > N 2 < ^ ) N H 2 = C16H19N3 = 253

CH3 CH3

FORMATION.—From xylidine, and by action of diazo-m-xylidine (2:4-
xylidine) on p-xylidine (2: 5-xylidine)

LITERATURE.—Nolting and Forel, Ber. 18, 2668 (1885)
Nictzki, Ber. 13, 471 (1880)
Schultz, Chemie Steinkohlentcers 1, 137

Dyes Derived from Amino-azo-xylene

Schultz
Nurnber
for Dye

237
23S

Ordinary Name a?id
Class of Dye

DlbAZO I)YE«
Bordeaux BX
Union Fast Claret

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Acid
H Acid

ym
Appli-
cation
Class

A
A

m -Amino~i&enzaldehyde

HCO

JNH2
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FORMATION.—Benzaldehyde is nitrated, resulting in a mixture of o- and
ra-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 crystallizes out as the anhydro-
derivative of o-amino-benzaldehyde. The solution contains the
m-amino-benzaldehyde, and it is used directly

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

USES.—For preparation of m-Hydroxy-benzaldehyde

P-Amino-Aenz aldehyde

HCO

= C7H7NO =

KH2

FORMATION.—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 l j hours, and then separated

LITERATURE.—Lange, Zwischenprodukte, #319-327
Ullmann, Enzy. tech. Chemie, 2, 307

Schultz
Number
for Dye

129
130

Dyes Derived

Ordinary Name and
Class of Dye

MONOAZO DYES

Chromazone Red A
Chromazone Blue R

from p-Amino-benzaldehyde

Statistics of
Import and

Manufacture

114:—243

Other Intermediates
Used and Notes

Chromotropic Acid
Chromotropic Acid
Ethyl-phenyl-hydrazine

Dye
Appli-
cation
Class

M
M

p-Amino-5enzaldehyde Ethyl-phenyl-hydrazone (C. A. nomen.)

See, p-Amino-benzylidine-ethyl-phenyl-hydrazone

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

See, l-Amino-4-benzoylamino-anthraquinone
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2-Amino-p-&enzene-disulfonic Acid (C. A. nomen.)

Aniline-2: 5-disulf onic Acid

SO3H

39

V
SO3H

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

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

USES.—For preparation of ethyl-m-amino-phenol

4-Amino-/zr-5enzene-disulfonic Acid (C. A. nomen.)
Aniline-2: 4-disulfonic Acid

SO3H

= C6H7NO6S2 =

NH2

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

LITERATURE.—Ann. 198, 17

Beilstein, Organische Chcmie (3 auf.) II, 571

Dye Derived from 4-Amino-m-^enzene-disulfonic Acid

Schultz
Number
for Dye

263

Ordinary Name and
Class of Dye

DISAZO DYE
Jet Black R

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

a-Naphthylamine
Phcnyl-a-naphthyl-

amine

Dye
Appli-
cation
Class

A

/n-Amino-benzene-sulfonic Acid

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

Amino-benzenyl-o-amino-thio-cresol

See, Dehydro-thio-p-toluidine

m-Amino-^enzoic Acid

COOH

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

Schultz
Number
for Dye

203
204

486

Ordinary Name and
Class of Dye

MONOAZO DYES
Yellow Fast-to-soap
Diamond Yellow G

TETRAKISAZO DYE
Direct Brown J

Statistics of
Import and

Manufacture

I '14:—3,640

Other Intermediates
Used and Notes

Diphenylamine
Salicylic Acid

m-Phenylcnc-diamine
(3 mols)

m-Amino-benzoic Acid
(2 mols)

Dye
Appli-
cation
Class

M
M

D

o-Axoino-benzoic Acid

See, Anthranilic Acid

l-Amino-4-benzoylamino-anthraquinone

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

no NH2

oC.Uw NH. COC6HB
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FORMATION.—By heating 1:4-Diamino-anthraquinone in a toluene or
nitro-benzene solution with benzoyl chloride

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

Bye Derived from l-Amino-4-benzoylamino-anthraquinone

Schultz
Number
for Dye

833

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Algol Olive R

Statistics of
Import and

Manufacture

I ?14:—13,334
I '20:— 461

Other Intermediates
Used and Notes

l-Bcnzoylamino-4-
chloro-anthraq uinonc

[Chloro-sulfonic Acid]

Dye
Appli-
cation
Class

V

p-Amino-benzyl-diethylamine

p-Amino-iVr:iVr-diethyl-6enzylaminc (C. A. nomen.)

CH2 .N.(C2H5)2

NH2

FORMATION.—p-Nitro-bcnzyl chloride is treated with 2 mols of dicthyl-
amine in alcoholic solution at 100° C ; and the resulting p-nitro-
benzyl-diethylaminc is reduced with SnCl2 and HCl to the p-amino-
benzyl-dicthylaminc

LITERATURE.—Ber. 28, 1141

Cf. Lange, Zwischenprodukte, #255

Dye Derived from p-Amino-benzyl-diethylamine

Schultz
Number
for Dye

435

Ordinary Name and
Class of Dye

TRISAZO DYE
Janus Brown B

Statistics of
Import arid

Manufacture
Other Intermediates

Used and Notes

a-Naphthylamine
llesorcinol or ra-phcnyl-

ene-diaminc
[or Chrysoidine]

Dye
Appli-
cation
Class

B
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o-Amino-benzyl-dimethylamine

o-Amino-JV:iV-dimethyl-6enzylamine (C. A. nomen.)

CH2 .N(CH3)2

Q N H 2

FOKMATION.—o-Nitro-bcnzyl 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 SnCl2 and HC1 to the
o-amino-benzyl-dimethylamine

LITERATURE.—Cf. Ber. 28, 1141
(7/. Lange, Zwischenprodukte, #250, 255

Dyes Derived from o-Amino-benzyl-dimethylamine

Schultz
Number
for Dye

74

75

Ordinary Name and
Class of Dye

MONOAZO DYES
Tannin Orange

New Phosphinc G

Statistics of
Import and

Manufacture

I '14.-2,202
I '20:— 349

I '14:— 500

Other Intermediates
Used and Notes

p-Aminob enzyl-di-
methylaminc

/3-Naphthol (2 mols)

p- Amino-b enzyl-di-
methylamine

Resorcinol (2 mols)

Dye
Appli-
cation
Class

B

B

p-Amino-benzyl-dimethylamine

p-Amino-AT:iV-dimethyl-&enzylarDine (C. A. nomen.)

CH2.NCCH3)2

NH2

FORMATION.—p-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 SnCl2 and HC1 to the p-
amino-benzyl-dimethylamine

LITERATURE.—Ber. 28, 1141

Lange, Zwischenprodukte, ^255
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Dyes Derived from p-Amino-benzyl-dimethylamine

Schultz
Number
for Dye

74

75

Ordinary Name and
Class of Dye

MONOAZO DYES
Tannin Orange R

New Pliospliinc G

Statistics of
Import and

Manufacture

I '14:—2,202
I ;20:— 249

I'14:— 500

Other Intermediates
Used and Notes

o-Amino-benzyl-di-
methylamine

0-Naphthol (2 mols)

o-Amino-bcnzyl-di-
methylamine

Ilcsorcinol (2 mols)

Dye
Appli-
cation
Class

B

B

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-&enzaldehyde Ethyl-phenyl-hydrazone (C. A. nomen.)

HC:N.N<

NH2

FOKMATION.—^By condensation of ethyl-phenyl-hydrazine and p-amino-
benzaldehyde

Dye Derived from p-Amino-benzylidene-ethyl-phenyl-hydrazone

Schultz
Number
for Dye

130

Ordinary Name and
Class of Dye

MONOAZO DYE
Chromazone Blue It

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Chromotropic Acid

Dye
Appli-
cation
Class

M
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l-Amino-2-bromo-4-hydroxy-anthraquinone

4-Amino-3-bromo-l-hydroxy-anthraquinone (C A nomen.)

n0 NH2

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

LITERATURE.—Lange, Zwischenprodukte, #3314

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

Schultz
Number
for Dye

844

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Algol Blue 3G

Statistics of
Import and

Manufacture

I '14:—9,191
I '20:—3,S96

Other Intermediates
Used and Notes

l-Amino-2-bromo-4-
hydroxy-anthraqui-
none (2 mols)

Dye
Appli-
cation
Class

V

4-Amino-3-bromo-l-hydroxy-anthxaquinone (C. A. nomen.)

See, l-Amino-2-bromo-4-hydroxy-anthraquinone

l-Amino-4-bromo-2-methyl-anthraquinone

aCO NH2

=C1 6H1 0BrNO2 =

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

Schultz
Number
for Dye

859

SGO

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Cyananthrol 11

Cyananllirol G

Statistics of
Import and

Manufacture

I '14:—1S,7O2
I '20:— 2,416

I '20:— 5,127

Other Intermediates
Vied and Notes

/j-Toluidine
[Sulfonation]

/;-Toluidine
[Sulfonation]

Dye
Appli-
cation
Class

A

A

Cl

l-Amino-6-chloro-anthraquinone

r o NH2

Schultz
Number
for Dye

827

Dye Derived from

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Indanthrenc
Bordeaux B extra

1 - Amino -6 - chloro - anthraquinone

Statistics of
Import and

Manufacture

I '14:—2S,72S
I '20:— 4,050

Other Interim diates
Used and Notes

1-Amino-G-ohloro-an-
thraquinonc (2 mols)

2: 7-Dichloro-anthra-
quinonc

Dye
Appli-
cation
Class

V

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

3-Chloro-anilinc-2~sulfonic Acid

m-Chloro-anilinc-o-suKonic Acid

SOJI

5 — 207.5

FOEMATION.—By the reduction of m-chloro-nitro-benzcnc-o-sulfonic
acid in the usual way.
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LITERATURE.—Beil. II, 571

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

Schultz
Number
jor Dye

131

Ordinary Name and
Class of Dye

MONOAZO DYE
Permanent Orange R

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

j8-Naphthol

Dye
Appli-
cation
Class

CL

l-Amino-4-chloro-3-metbyl-benzene-6-sulfonic Acid

See, 2-Amino-5-chloro~p-foluene-sulfonic Acid (C A. nomen.

2-Amino-5-chloro-p-foluene-sulfonic Acid (C. A. nomen.SOzH—1)

2-Chloro-5-toluidine-4-sulfonic Acid (CHz=l)

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

SO3H

NH2 _ C7H8C1NO3S = 221.5

CH3

STATISTICS.—Manufactured '20:—22,753 lbs

FORMATION.—From o-chloro-toluene-p-sulfonic acid (CHz=l) by nitra-
tion and subsequent reduction

LITERATURE.—Lange, Zwischenprodukte, #1022

Dye Derived from 2-Amino-5-chloro-p-toluene-sulfonic Acid (S0sH=l)

Schultz
Number
for Dye

153

Ordinary Name and
Class of Dye

MONOAZO DYE
Lake Red C

Statistics of
Import and

Manufacture

I '14:—306,607
M'19:— ?
I '20:— 4,105

Other Intermediates
Used and Notes

jS-Naphthol

Dye
Appli-
cation
Class

CL
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4-Amino-chrysoidine (C.A. nomen.)

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

H2N

~ 2 = C l 2 H l 3 N 5 = 2 2 7

47

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

Schultz
Number
for Dye

239

Ordinary Name and
Class of Dye

DISAZO DYE
Azotol C

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

0-Naphthol

Dye
Appli-
cation
Class

MF

2-Amino-p-cresol (011=1, C. A.nomen.)

m-Amino-p-cresol (CH$=1)

3-Amino-p-cresol (Eng. and Germ, nomen.

OH

/ ]NH2 _

CH3

_ 1 2 3

FORMATION.—(1) p-Cresol is nitrated and then reduced with SnC^ and
HC1. (2) p-Toluidinc is treated with nitric and nitrous acids so as
to form 2-nitro-p-cresol (OH = i ) , 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
for Dye

260

Ordinary Name and
Class of Dye

DISAZO DYE
Erio-Chrome

Verdon

Statistics of
Import and

Manufacture

I '14:—8S2

Other Intermediates
Used and Notes

Sulfanilic acid
/3-Naphthol

Dye
Appli-
cation
Class

ACr

3-Amino-p-cresol (Eng. andGer. nomen. CHz=l)

See, 2-Amino-p-cresol (OH =1, C. A. nomen.)

3-Amino-p-cresol (OH^l, C. A. nomen.)

6-Amino-p-cresol (CHZ = 1)

o-Amino-p-cresol (CHz—l: Ger. and English nomen.)

OH

FORMATION.—p-Toluidine is nitrated, and the 3-nitro-p-toluidine
sulfate (NHz^l) therefrom is treated with NaNO2 in the cold
and then boiled with dilute sulfuric acid, thus forming 3-nitro-p-
cresol, which latter on reduction with SnCk and HCl gives 3-amino-
p-cresol

LITERATURE.—Beil. II, 751, 753

Dye Derived from 3-Amino-p-cresol

Schultz
Number
for Dye

576

Ordinary Name and
Class of Dye

XANTHONE DYE
Rhodamine 3G

Statistics of
Import and

Manufacture

I '14:—19,568
I ' 2 0 : - 855

Other Intermediates
Used and Notes

Dimcthylamino - hy~
droxy - benzoyl- ben-
zoic acid

[Ethyl estcrification]

Dye
Appli-
cation
Class

B

6-Amino-p-cresol (C Hz=1)
See 3-Amino-p-cresol (OH ••--1, C. A. nomen.)
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m-Amino-Jp-cresol (CH3=1)

See, 2-Amino-p-cresol (OH =17 C. A. nomen)

o-Amino-p-cresol (CH3-1)

See, 3-Amino-p-cresol (OH =./, C. A. nomen)

2-Amino-p-cresol Methyl Ether (OCIIZ=1)

6-Methoxy-m-toluidine (C. A. nomen. NH2=1)

m-Amino-p-cresol Methyl Ether

3-Amino-4-cresol Methyl Ether

OCH3

49

CH3

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

LITERATURE.—Ber. 22, 348; 24, 960

Dyes Derived from 2-Amino-/>-cresol Methyl Ether (OCH3=1)

Schultz
Number
for Dye

9G

100

101

439

440

Ordinary Name and
Class of Dye

MONOAZO DYES
Chrome Fast

Yellow GG

Eosamine B

Cocchnue B

TRISAZO DYES
Direct Indigo Blue.

Direct Indigo
Blue BK

Statistics of
Import and

Manvfacture

I '14:— 150
I'20:— 500

I '14:—1,914
I '20:—1,600

AM'18:— ?

Other Intermediates
Used and Notes

Salicylic Acid

l-Naphthol-3: 8-disul-
fonic Acid

R Acid

Bcnzidine
H Acid (2 mols)

Benzidino
Gamma Acid (2 mols)

Dye
Appli-
cation
Class

M

A

A

D

D



50 DYES CLASSIFIED BY INTERMEDIATES

m-Amino-£-cresol Methyl Ether
See, 2-Amino-p-cresol Methyl Ether (OCHZ = 1)

l-Amino-2:4-dibromo-anthraquinone

CO N H 2

f | Y J B r = Ci4H7Br2NO2 = 381

C 0 Br

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 Chcmie, 1, 475
Ger. Pat., 160,169

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

Schultz
Number
for Dye

855

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Alizarin Pure Blue B

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

p-Toluidine
[Sulfonation]

Dye
Appli-
cation
Class

ACr

2-Amino-4: 6-dichloro-phenol

OH

_ 1 7 8

Cl

FORMATION.—4:6-Dichloro-2-nitro-phenol is reduced with tin and
hydrochloric acid

LITERATURE.—Beil. I I , 727

Dye Derived from 2-Amino-4: 6-dichloro-phenol

Schultz
Number
for Dye

86

Ordinary Name and
Class of Dye

MONOAZO DYE
Azarine S

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

0-Naphthol

Dye
Appli-
cation
Class

M
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4-Amino-l-diethylamino-benzene-3-thiosulfonic Acid
See, Diethyl-p-phenylene-diaminc'thiosulfonic Acid

^-Amino-diethyl-aniline

See, N: iVVDiethyl-p-phenylene-diamine (C A. nomen.)

^-Amino-diethyl-aniline-thiosulfonic Acid

See, Diethyl-p-phenylene-diamine-thiosulfonic Acid

^-Amino-iV: JV-diethyl-fcenzylamine ((7. A. nomen.)

See, p-Amino-benzyl-diethylamine

2-Amino-5-dimethylamino-i6enzene-thiosulfonic Acid (C. A,
nomen.)

See, Dimethyl-p-phenylene-diam"ne-thiosulfonic Acid

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

j!>-Amino-dimethyl-aniline
See, iV.'iV-Dimethyl-p-phenylene-diainme (C A. nomen.)

/>-Amino-diniethyl-aniline-thiosulfonic Acid

See, D'mcthyl-p-phenylcnc-diamine-thiosulfonic Acid

o-Amino-iV: N-dimethyl-6enzylainine (C. A. nomen.)

See, o-Amino-benzyl-dimethylamine

^-Amino-iV': iV-dimethyl-&enzylamine (C. A. nomen.)

See, p~Amino-benzyl-dimethylamine

4/-Amino-2:4-dinitro-diphenylamine
N- 2:4-Pinitro~phenyl)-p-phcnylene-diamine (C A. nomen.)

NO2

^ =1C12H10N4O4=274
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FORMATION.—l-Ch'oro-2:4-dinitro-benzene is condensed with p-phenyl-
ene-diamine

LITERATURE.—Lange, Zwischenprodukte, #1666

Dye Derived from 4/~Amino-2: 4-dinitro-diphenylamine

Schultz
Number
for Dye

727

Ordinary Name and
Class of Dye

SULFUR DYE
Auronal Black B

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

[Glycerol; S+Na,S]

Dye
Appli-
cation
Class

S

o- Amino -diphenylamine

iV-Phenyl-o-phenylene-diamine (C. A, nomen.)

NH2

/ ~ " > = Ci2H12N2 r=r 184

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

LTTERATURE.—Lange, Zwischenprodukte, #1611
Chem. Zeitung, 18, 1095
Ber. 23, 1843

Dye Derived from o-Amino- diphenylamine

Schultz
Number
for Dye

668

Ordinary Name and
Class of Dye

AZINE DYE
Flavinduline 0

Statistics of
Import and

Many fact arc

J '14:—6G0

Other Intermediates
Ut>ed and Notes

PI icnanthrenc-quinonc

Dye
Appli-
cation
Class

B

£-Amino-diphenylamine

-ph nylene-diamine (C. A. nomen.)

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

LITERATURE.—Langc, Zwischenprodukte, #1611
Cain, Intermediate Products (2d Ed.), 74

Dyes Derived from £-Amino-diphenyIamine

Schultz
Number
for Dye

687

922

Ordinary Name and
Class of Dye

AZINE DYE
Rosolan 0

ANILINE BLACK
GROUP

Diphenyl Black

Statistics of
Import and

Manufacture

I '20:—1,083

I '14:—1,470
M'19:— ?
M'20:— ?

Other Intermediates
Used and Notes

Aniline
o-Toluidinc
[Oxidation]

?;-A min o-diphcnyl-
iUiiiiK* (x mols)

[Oxidation]

Dye
Appli-
cation
Class

B

Special

^-Amino-diphenylamine-2-sulfonic Acid

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

SO3H

C C i 2 H i 2 N - ° 3 S = 2 G *

FORMATION.—p-Chloro-nitro-bcnzene is sulfonatcd 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-diphcnylaminc-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-(^-Amino-JVP-ethyl-anilino)-^~toluene-sulfonic Acid (C. A.
nomen.)

, Ethyl-sulfobenzyl-p-phenylene-diamine

a-(4-Amino-i\T-ethyl-3-sulfomercapto-anilino)-J!>-^oluene-sulfonic
Acid (C A. nomen.)

Ste, Ethyl-sulf obenzyl -p-phenylene-diamine-thiosulf onic Acid

^-Amino-ethyl-o-toluidine (C#3 = 1)

See, iV3-Ethyl-4-m-tolyene-diamine (C. A. nomen.

^-Amino-ethyl-o-foluidine

See, JN^-Ethyl-p-tolylene-diamine

Amino-G Acid1

2-Naphthylamine-6:8-disulfonic Acid

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

j8-Naphthylamine-Y-disulfonic Acid

/3-Naphthylamine-disulfonic Acid G

HO3S

H ° 3 S \ / \ / = C l ° H 9 N ° 6 S 2 = 3 ° 3

STATISTICS.—^Manufactured 1918:— ?
Manufactured 1919:— ?
Manufactured 1920:—894,624 lbs.

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-disulf onic Acid
has been called G Acid.
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Dyes Derived from Amino-G Acid

55

Schultz
Number
for Dye

178

270

271

272

Ordinary Name and
Clabh of Dye

MONOAZO DYE
Crumpsall Yellow

DISAZO DYES
Biilhcint Cioteme 9B

Diaminc Blue 6G

Naphthol Black B
Brilliant Black B

Statistics of
Import and

Manufacture

I '14 -—103,598
M'19— ?
I '20 — 50

Other Intermediates
Used and Notes

Salicylic Acid

Arnlme
G and R Acids

1 -Ammo-2-naphthol
ethyl ether

0-Naphthol

a-Naphthylamme
R Acid

Dye
Appli-
cation
Class

A

A

D

A

l-Amino-4-hydroxy-anthraquinone

4-Ammo-l-hydroxy-anthraquinone (C. A. nomen.)

NH2

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

LITERATURE.—Lange, Zwischenprodukte, #3253-3255

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

Schultz
Number
for Dye

818

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Algol Pink It

Statistics of
Import and

Manufacture

I '14— 126
I '20 —1,368

Other Intermediates
Used and Notes

Bcnzoyl chloride

Dye
Appli-
cation
Class

V
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4-Amino-l-hydroxy-anthraquinone (C. A. nomen.)

See, l~Amino-4-hydroxy~anthraquinone

4-Amino-4'-hydroxy-dIphenylamine

p-(p-Amino-anilino)-phenol ( C A. nomen.)

= C l 2 H l 2 N 2 ° — 2 0 0

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

Schultz
Number
for Dye

732

Ordinary Name and
Class oj Dye

SULFUR DYE
Autogene Black

Statistics of
Import and

Manufacture

I '14:—7,495

Other Intermediates
Used and Notes

Phenol
[S2C12; S+Na^S]

Dye
Appli-
cation
Class

s

2-Amino-7-hydroxy-diphenylenazine

See, 2-Amino-8-hydroxy-phenazine

2-Amino-4r-hydroxy-4-nitro-diphenylamine

4-Nitro-2-arnino-4/-hydroxy-diphenylamine

p-(2-Amino-4-nitro-anilino)-phenol (C A. nomen.)

NH2

O o N < f ~ V - N H — ( ^ " " N O H = C u H u N a O s = 245

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.

LITERATURE.—Beil II, spL, 399; IV, spl, 397
Lange, Zwischenprodukte, #1670
Thorpe, Die. Chemistry, 2, 245
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Dyes Derived from 2-Amino-4'-hydroxy-4-nitro-diphenylamine

Schultz
Number
for Dye

726

730

736

Ordinary Name and
Class of Dye

SULFUR DYES

Pyrogcne Direct Blue
Pyrogene Blue

Pyrogene Black G

Thion Blue B

Statistics of
Import and

Manufacture

I '14:—10,934
I '20:— 2,49S

I '14:— 8,725

I '14:— 7,353
I '20:—11,855

Other Intermediates
Used and Notes

[Alcohol; S+Na*S]

[S+Na^S; It is not cer-
tain that the amino-hy-
droxy - nitro - diphenyl-
amine referred to is
the one with the posi-
tions given above]

[CS2; S+Na2S]

Dye
Appli-
cation
Class

S

s

s

2-Amino-8-hydroxy-phenazine

2-Amino-7-hydroxy-diphcnylenazine

8-Amino-2-phenazinol (C. A. nomen.)

H 0 ( X l X ) N H ! =

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

LITERATURE.—Lange, Zwischcnprodukte, #1969
Cain, Intermediate Products (2d Ed.), 83

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

Schultz
Number
for Dye

739

Ordinary Name and
Class of Dye

SULFUR DYE
Immedial

Bordeaux G
Immedial Maroon B

Statistics of
I'm port and

Manufacture

I '14:—15,496

Other Intermediates
Used and Notes

[S+Na^S]

Dye
Appli-
cation
Class

s
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5-Amino-2-hydroxy-fhionaphthene (C. A. numbering)

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

or
OH

= C 8 H T N O S = 1 6 5

FORMATION.—4-Acetarnido-2-amino-benzoic acid is diazotized, reacted
first with potassium xanthate (C2H5O . 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

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

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

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

902

903

904

911

914

INDIGO GROUP DYES
Helindone Brown 2R

Helindone Brown 5R

Helindone Brown G

Ciba Orange G

Helindone Orange D

I ;14:-~ 876
I '20:— 1,778

I '14:—13,086
I '20:— 2,200

I '14:— 222

I '20: 17

2-Isatin-anilide
[Bromination; ? classi-

fication]

2-Isatm-anilide
[Bromination]

Isatin
[Bromination]

Acenaphthenequinone
[Bromination]

5-Amino-2-hydroxy-
thionaphthene (2 mols)
[Bromination]

V

V

V

V

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

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

•C(X

59

OCH3

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 Anthraquinonc, 169, 279,
280, 287

Schultz
Number
for Dye

815

829

Dyes Derived from

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Algol Scarlet G

Algol Bordeaux 3B

l-Amino-4-methoxy-anthraquinone

Statistics of
Import and

Manufacture

I '20:—959

I '20:-— 61

Other Intermediates
Used and Notes

Bcnzoyl chloride

l-Amino-4-mcllioxy-an-
thraquinone (2 mols)

2: 6-Dichloro-anthra-
quinone

Dye
Appli-
cation
Class

V

V

l-Amino-2-methyl-anthraquinone

•CCX
CH3 _ ,

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

LITERATURE.—Cain, Intermediate Products (2d Ed.) , 260
Lange, Zwischenprodukte, #3209
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Dye Derived from l-Amino-2-methyl-anthraquinone

Schultz
Number
for Dye

868

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Cibanone Brown B

Statistics of
Import and

Manufacture

I '14:—399

Other Intermediates
Used and Notes

[Sulfur]

Dye
Appli-
cation
Class

V

3~Amino-4-methyl-diphenylamine
See, iV^Phenyl^-Tft-tolylene-diamine

IV-Amino-5-methyl-2-phenyl-thiazol-sulfonic Acid

See, Dehydro-thio-p-toluidine~sulfonic Acid

N- (3-Amino-4-methyl-phenyl) -^-toluene-sulf amide

3'-Ajnino~(p^oluene~sulfo)-p-toluide (C. A. nomen.)

(Example of m-amino-arylsulfamide)

N H . = C M H M N A S = 2 7 6

FORMATION.—3-Nitro-p-toluidine (NH2 = 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 zinc dust
and hydrochloric acid to the amino-sulfamide

LITERATURE.—Lange, Zwischenprodukte, #1801
Schultz-Heumann, Anilinfarben, 4, 2103
Ger. Pat. 135,016

Dyes Derived from iNT-(3-Amino-4-inethyl-phenyl)-^-toluene-sulfamide

Schultz
Number
for Dye

92

Ordinary Name and
Class of Dye

MONOAZO DYE
Metachrome

Bordeaux R

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Picramic Acid

Dye
Appli-
cation
Class

M
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a-Amino-naphthalene

See, a-Naphthylamine

/3-Amino-naphthalene

See, /3-Naphthylamine

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

See, Amino-R Acid

4-Amino-l: 5-7iaphthalene-disulfonic Acid (C. A. nomen.)

See, l-Naphthylamine-4: 8-disulfonic Acid

4-Amino-l: 6-naphthalene-disulfonic Acid (C. A. nomen.)

See, l-Naphthylamine-4: 6-andA: 7-disulfonic Acids

4-Amino-l: 7-naphthalene-disulfonic Acid (C. A. nomen.)

See, l-Naphthylamine-4: 6-andA: 7-disulfonic Acids

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

See, Freund^s Acid

5-Amino-l: 3-naphthalene-disulfonic Acid (C. A. nomen.)

See, l-Naphthylaminc-5: 7-disulfonic Acid

6-Amino-l: 3-naphthalene-disulfonic Acid (C. A. nomen.)

See, 2-Naphthylaminc-5: 7-disulfonic Acid

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

See, Amino-G Acid

8-Amino-l: 6-napthalene-disulfonic Acid (C. A, nomen.)

See, l-Naphthylaminc-3:8-disulfonic Acid

l-Amino-naphthalene-4-sulfonic Acid

See, Naphthionic Acid

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

See, l-Naphthylamine-2-sulfonic Acid
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2-Anuno-l-naphthalene-sulfonic Acid (C. A. nomen.)

See, 2-Naphthylamine-l-sulfonic Acid

4-Amino-l-naphthalene-sulfonic Acid (C. A. nomen.)

See, Naphthionic Acid

6-Amino-l-naphthalene-sulfonic Acid (C. A. nomen.)

See, Laurent's Acid

6-Anuno-2-naphthalene-sulfonic Acid (C. A. nomen)

See, l-Naphthylamine-6-sulfonic Acid

5-and-8-Amino-2-naphthalene-sulfonic Acids (C A. nomen.)

See, l-Naphthylamine-6-and~7-sulfonic Acids

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

See, Broenner's Acid

6-and-7-Amino-l-naphthalene-sulfonic Acids (C. A. nomen.)

See, 2-Naphthylamine~5~and-8~sulfonic Acids

7~Ainino-2-naphthalene-sulfonic Acid (C. A. nomen.)

See, 2-Naphthylamine-7~sulfonic Acid

8-Amino-l-naphthalene-sulfonic Acid (C. A. nomen.)

See, l-Naphthylamine-8-sulfonic Acid

8-Amino-l: 3: 6-naphthalene-trisulfonic Acid (C. A. nomen.)

See, l-Naphthylamine-4: 6: 8-trisulfonic Acid

8-Amino-l: 3:6-naphthalene-trisulfonic Acid (C. A. nomen.)

See, l-Naphthylamine-3: 6: 8-trisulfonic Acid

6-Amino-l-naphthol

OH
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FORMATION.—From l-amino-naphthalene-5-sulfonic acid by fusion with
caustic soda at 250°

LITERATURE.—Lange, Zwischenprodukte, #2335

Dye Derived from 5-Amino-l-naphthol

Schultz
Number
for Dye

187

Ordinary Name and
Class of Dye

MONOAZO DYE
Lanacyl Blue BB

Statistics of
Import and

Manufacture

I '14:—1,200

Other Intermediates
Used and Notes

H Acid

Dye
Appli-
cation
Class

A

Amino-naphthol 8

l-Amino-7-naphthol (not considered herein)

l-Aminc-8-naphthol-2:4-disulfonic Acid

8~Amino-l-7iaphthol-5: 7-disulfonic Acid (C. A. nomen.)

SS Acid or 2S Acid

Chicago Acid

Amino-naphthol-disulfonic Acid SS

HO NH2

—319

SO3H

STATISTICS.—Manufactured '19:— ?
Manufactured ;20:— ?

FORMATION.—By caustic fusion at 180-190° of sodium l:8-naphtha-
sultam-2:4-disulfonate (anhydride of l-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, Die. Chemistry, 3, 641

Dyes Derived from l-Amino-8-naphthoI-2:4-disulfonic Acid

Schultz
Number
for Dye

419

422

424

Ordinary Name and
Class of Dye

DISAZO DYES
Chicago Blue RW

Chicago Blue 4B

Chicago Blue 6B

Statistics of
Import and

Manufacture

I 14:— 15,176
M'19:— ?
I '20:— 150

I '14:— 8,269

I '14:—118,542
M'19:— ?
I '20:— 7,480

M'20:— ?

Other Intermediates
Used and Notes

Dianisicline
/3-Naphthol

Dianisidine
1- Amino-8-naphthol-

4-sulfonic Acid

Dianisidine
1 -Amino-S-naph thol-

2:4-disulfonic Acid
(2 mols)

Dye
Appli-
cation
Class

D

D

D

l-Amino-8-naphthol-3: 5-disulfonic Acid

8-Amino-l-naphthol-4: 6-disulfonic Acid (C. A. nomen.)

Amino-naphthol-disulfonic Acid B

B Acid

HO NH2

:C10H9NO7S2=:319

HO3S

FORMATION.—By sulfonation of l-amino-S-naphthol-S-suKonic acid

LITERATURE.—Amer. Pat. 606,437

Ger. Pat. A. F . 8626
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Dyes Derived from l-Amino-8-naphthol-3:5-disulfonic Acid

Schultz
Number
for Dye

216

389

466

Ordinary Name and
Class of Dye

DISAZO DYES
Domingo Blue

Black B

Eboli Blue B

TRISAZO DYE
Eboli Green CW

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Aniline
p-Nitro-anilmc

Tolidine
1- Amino- 8- naphthol-

3: 5-disulfonic Acid
(2 mols)

Bcnzidine
Salicylic Acid
Sulfanilic Acid

Dye
Appli-
cation
Class

A

D

D

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

See, H Acid

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

See, K Acid

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

See, 2R Acid

7-Amino-l-naphthol-3:6-disulfonic Acid (C. A. nomen.)

See, 2R Acid

8-Amino-l-naphthol-3:5-disulf onic Acid (C A. nomen.)

See, K Acid

8-Amino-l-naphthol-3:6-disulfonic Acid (C. A. nomen.)

See, H Acid

8-Amino-l-naphthol-4:6-disulfonic Acid (C. A. nomen.)

See, l-Amino-8-naphthol-3: 5-disulf onic Acid
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8-Amino-l-naphthol-5: 7-disulfonic Acid (C. A. nomen.)

See, l-Amino-8-naphthol-2: 4-disulfonic Acid

Amino-naphthol-disulfonic Acid B

See, l~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, l-Amino~8-naphthol-2: 4-disulfonic Acid

l-Amino-2-naphthol Ethyl Ether

Naphthylamine Ether

2~Ethoxy-l-naphthylamine ( C A. nomen.)

NH2

O. C2H5 — nxi

FOKMATION.—l-Nitro-2-naphthol ethyl ether is reduced in an alcoho]
solution with iron turnings and hydrochloric acid

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

67

Schultz
Number
for Dye

268

271

Ordinary Name and
Class of Dye

DISAZO DYE
Naphthyl Blue

Black N

Diamine Blue 6 G

Statistics of
Import and

Manvfacture
Other Intermediates

Used and Notes

l-Naphthylamme-4: 6-
and 4: 7- disulfonic
acids

a- Naphthylamine

Amino-G acid
/3-Naphthol

Dye
Appli-
cation
Class

A

D

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

1:2:4 Acid

NH2

C 0 O H -
SO3H

239

STATISTICS.—Manufactured '18:—169,999 lbs.
Manufactured '19:—837,384 lbs.
Manufactured ;20:—971,370 lbs.

FORMATION.—/3-Naphthol is changed to the l-nitroso-£-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
Langc, Zwischcnprodukte, #2507

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

Schultz
Number
for Dye

29

Ordinary Name and
Class of Dye

MONOAZO DYES
Erio chrome Red B

Statistics of
Import and

Manufacture

I '14:— 5,491

Other Intermediates
Used and Notes

3-Mcthyl-l-phcnyl-5-
pyrazolone

Dye
Appli-
cation
Class

ACr
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Dyes
Schultz

Number
for Dye

ISO

181

Derived from l-Amino-2-naphthol-4-sulfonic Acid (continued)

Ordinary Name and
Class of Dye

MONOAZO DYES
(continued)

Erichrome Blue
Black B

Palatine Chrome
Black 6B

Salicine Black

Statistics of
Import and

Manufacture

I '14:— 57,000
M'17:— 9,326
M'18:— ?
M'19:— ?
I '20:— 20,317
M'20:— 29,255

I '14:—248,721
M'17:— ?
M'18:—469,159
M'19:—739,372
I '20:— 2,001
M'20:—

1,074,248

Other Intermediates
Used and Notes

a-Naphthol

/3-Naphthol

Dye
Appli-
cation
Class

ACr

ACr

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

NH2

HO3S
OH

FORMATION.—Schaeffer's acid is treated with nitrous acid resulting in
l-nitroso-2-naphthol-6-sulfonic acid. This latter is reduced with
zinc and hydrochloric acid

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

Schultz
Number
for Dye

656

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

Ordinary Name and
Class of Dye

OXAZINE DYE
Alizarin Green G

Statistics of
Import and

Manufacture

M'19:— ?

Other Intermediates
Used and Notes

1: 2-Naphthoquinone-
4-sulfonic acid

Dye
Appli-
cation
Class

M
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l-Amino-5-naphthol-7-sulfonic Acid

5-Amino~l-?2aphthol~3-sulfonic Acid (C A. nomen.)

M Acid

NH2

HO3Sf A _ c10H9NO4S = 239

69

HO

FORMATION.—By fusing l-naphthylaminc-5:7-disulfonic acid with
caustic soda at 160-220°

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

Schultz
Number
for Dye

345

421

Dyes Derived from

Ordinary Name and
Class of Dye

DISAZO DYES
Oxamine Maroon

Oxamine Blue B

l-Amino-5-naphthol-7-sulfonic Acid

Statistics of
Import and

Manufacture

I J14:—35,891
I ;20:— 13

Other Intermediates
Used and Notes

Benzidinc
Salicylic Acid

Dianisidinc
Ncvile-Winthcr's Acid

Dye
Appli-
cation
Class

D

D

l-Amino-8-naphthol-4-sulfonic Acid

8-Amino-l-naphthol-5H3iilfonic Acid (C A. nomen.)

Amino-naphthol-sulfonic Acid H

S Acid

HO NH2

SO3H

STATISTICS.—Manufactured '20:— ?

FORMATION.—By caustic aocki fusion of l-naphthylamine-4: 8-disulfonic
acid at 200-230°
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LITERATURE.—Cain, Intermediate Products (2d Ed.), 234

Thorpe, Die. Chemistry, 3, 638

Lange, Zwischenprodukte, #2524 et seq.

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

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture

Other Intermediates
Used and Notes

Dye
Appli-
cation
Class

220

324

325

336

384

387

388

390

420

422

DISAZO DYES

Palatine Black

Chicago Blue 4R

Columbia Blue R

Benzo Cyanine R

Chicago Blue 2R
DiamineBlueC2R

Columbia Blue G

Chicago Blue R

Benzo Cyanine B

Azidine Wool Blue B

Chicago Blue 4B

I '14:-
I '20:-

I '14:-

I '14:-

I '14:-

I '14:-

I '14:-

-299,274
200

- 1,199

- 3,071

201

- 23,877

- 7,094

I '14:- 201

I '14:— 8,269

a-Naphthylamine
Sulfanilic Acid

Benzidine
Croceine Acid

Benzidine
l-Naphthol-3: 8-disul-

fonic Acid

Benzidine
HAcid

Tolidine
Croceine Acid

Tolidine
l-Naphthol-3: 8-disul-

fonic Acid

Tolidine
l-Amino-8-naphthol-

4-sulfonic Acid (2
mols)

Tolidine
HAcid

Dianisidine
Croceine Acid

Dianisidine
l-Amino-8-naphthol-

2: 4-disulfonic Acid

A

D

D

D

D

D

D

D

D

D
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Dyes Derived from l-Amino-8-naphthol-4:-sulfonic Acid (continued)

Schultz
Number
for Dye

423

425

465

478

Ordinary Name and
Class of Dye

DISAZO DYES
(continued)

Chicago Blue B

Benzo Cyanine 3B

TRISAZO DYE
Columbia Black

Green D

Columbia Green

Statistics of
Import and

Manufacture

M'lS:— ?

I '14:— 1,001

I '14:— 45,162

I '20:— 7*555

Other Intermediates
Used and Notes

Dianisidine
l-Amino-8-naphthol-4-

sulfonic Acid (2 mols)

Dianisidine
PI Acid

Benzidine
Salicylic Acid
Aniline

Benzidine
Salicylic Acid
Sulfanilic Acid

Dye
Appli-
cation
Class

D

D

D

l-Amino-8-naphthol-5-sulfonic Acid

8-Amino-l-naphthol-4-sulfonic Acid (C. A. nomen)

O H N H 2

FORMATION.—By heating l -naphthylamine-5: 8-disulfonic acid with

75 per cent caustic potash a t about 150°

L I T E R A T U R E . — G e r . Pa t . 75,055

Thorpe, Die. Chemistry, 3, 639

Langc, Zwischenprodukte, #2450

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

Schultz
Number
for Dye

218

Ordinary Name and
Class of Dye

DISAZO D Y E
Nigrophor BASF

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

p-Nitro-anilino
2:5-Dichloro-aniline

Dye
Appli-
cation
Class

MF
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2-Amino-l-naphthol-4-sulfonic Acid

OH

= Ci0H9NO4S = 239

FORMATION.—By heating 2~nitroso~l~naphthol with 35 per cent sodium
bisulfite solution

LITERATURE.—Schmidt, J. pr. Chem [II], 44, 531 (1891)
Thorpe, Die. Chemistry, 3, 639

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

Schultz
Number
for Dye

657

Ordinary Name and
Class of Dye

OXAZINE DYE
Alizarine Green B

Statistics of
Import and

Manufacture

I ' 14:—551

Other Intermediates
Used and Notes

1: 2- Naphthoquinone-
4-sulfonic Acid

Dye
Appli-
cation
Class

M

2-Amino-3-naphthol-6-sulfonic Acid

Amino-naphthol-sulfonic Acid R

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

HO3S

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

LITERATURE.—Lange, Zwischenprodukte, #2534
Thorpe, Die. Chemistry, 3, 639

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

Schultz
Number
for Dye

185

Ordinary Name and
Class of Dye

MONOAZO DYE
Anthracene Chrome

Black

Statistics of
Import and

Manufacture

I '14:—51,577
I '20:— 2,339

Other Intermediates
Used and Notes

/3-Naphthol

Dye
Appli-
cation
Class

M
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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-l-naphthol-3-sulfonic Acid (C. A. nomen.)

See, l-Amino-5-naphthol-7-sulfonic Acid

6-Amino-l-naphthol-3-sulfonic Acid (C. A. nomen.)

See, J Acid

7-Amino-l-naphthol-3-sulfonic Acid (C. A. nomen.)

See, Gamma Acid

8-Amino-l-naphthol-4-sulfonic Acid (C. A. nomen.)

See, l-Amino-8~naphthol-5-sulfonic Acid

8-Amino-l-naphthol-5-sulfonic Acid (C. A. nomen.

See, l-Amino-8-naphthol-4-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, l-Amino-8-naphthol-4-sulfonic Acid

Amino-naphthol-sulfonic Acid 7

See, Gamraa AcicJ
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/>-(2-Amino-4-nitro-anilino)-phenol (C A. nomen.)

See, 2-Amino-4'-hydroxy-4-nitro-diphenylamine

2-Amino-5-nitro-frenzene-sulfonic Acid (C. A. nomen. SO3H = 1)

p-Nitro-aniline-o-sulfonic Acid (NH2 = 1)

4-Nitro-aniline-2-sulfonic Acid (NH2 = 1)

SO3H

O2N

STATISTICS.—Manufactured 1918; amount not disclosed

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

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

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

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

132
MONOAZO DYES

Lake Red P

133

458

Eriochromc
Phosphinc R

TRISAZO DYES
Carbon Black

? 14:—60,345
M ' 1 7 : — ?
M ' 1 8 . — ?
M ' 1 9 : — ?
I '20:— 1,750

I '14:— 1,433

jS-Naphthol

Salicylic Acid

l-Naphthylamine-6-
or-7-sulfonicAcid

m-Phenylene-diamine
or m-Tolylene-dia-
mine or 1: 3-Naph-
thylene-diamine-6-
sulfonic Acid

CL

ACr

D
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4-Amino-3-nitro-benzene-sulfonic Acid (C. A. nomen.)

o-Nitro-anilinc-p-sulfonic Acid

2-Nitro-aniline-4-sulfonic Acid

SO3H

75

STATISTICS.—Manufactured '17:— ?

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

LITERATURE.—Ullmann, Enzy. tech. Chemie, 1, 443

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

Schultz
Number
for Dye

148

Ordinary Name and
Class of Dye

MONOAZO DYE
Fast Orange 0

Statistics of
Import and

Manufacture

I '14:—1,250
M'17:— ?

Other Intermediates
Used and Notes

/3-Naphthol

Dye
Appli-
cation
Class

CL

2-Amino-6-nitro-£-cresol (C. A. nomen. 011=1)

o-Nitro-o-amino-p-cresol

OH

O 2 N / \ N H 2

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-£-cresol (OH=1)

Schultz
Number
for Dye

85

Ordinary Name and
Class of Dye

MONOAZO DYE
Omega Chrome

Black PV

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Plieny 1-1 -naph thy 1-
amine-S-sulfonic Acid

Dye
Appli-
cation
Class

ACr

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

O2N NH2

C 0 O H =
SO3H

C10H8N2O6S —284

FORMATION.—From l-amino-2-naphthol-4-sulfonic Acid by nitration

LITERATURE.—Lange, Zwischenprodukte, #2688

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

Schultz
Number
for Dye

183

184

Ordinary Name and
Class of Dye

MONAZO DYES
Eriochrome Black T

Eriochrome Black A

Statistics of
Import and

Manufacture

I '14:—129,550
M'18:— ?
M'19:— ?
I '20:—2,624
M'20:— ?

I '14:— 96,570
M'17:— ?
M'18:— ?
M'19:—686,710
I '20:— 14,262
M'20:— ?

Other Intermediates
Used and Notes

a-Naphthol

0-Naphthol

Dye
Appli-
cation
Class

ACr

ACr

2-Amino-6-nitro-l-jphenol-4-sulfonic Acid (C. A. nomen. OH--

6-Nitro-2-amino-phenol-4-sulfonic Acid
2-Nitro-6-amino-phenol-4-sulfonic Acid

-1)



DYES CLASSIFIED BY INTERMEDIATES 77

OH

O 2 N / \ N H 2

SO3H

FORMATION.—From phenol by sulfonation, dinitration and partial
reduction with sodium sulfi.de

LITERATURE.—Cain, Intermediate Products (2d Ed.), 129

Lango, Zwischcnproduktc, #1130

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

Schultz
Number
for Dye

159

Ordinary Name a?id
Class of Dye

MONOAZO DYE
Acid Alizarin

Black R

Statistics of
Import and

Manufacture

I '14:—16,800
M'19:— ?
I J20:— 439
M'20:— ?

Other Intermediates
Used and Notes

jS-Naphthol

Dye
Appli-
cation
Class

M

6-Amino-5-nitroso-2-7iaphthalene-sulfonic Acid (C. A. nomen.)

See, l-Nitroso-2-naphthylamine-6-sulfonic Acid

m-Amino-phenol

OH

=CeH7NO =

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

Schultz
Number
for Dye

90

923

Ordinary Name and
Class of Dye

MONOAZO DYE
Chrome Brown P

ANILINE BLACK
GROUP

Fuscamine

Statistics of
Import and

Manufacture

I '14:— 54,005
M '19:— ?

I '20:— 1,600
(M'20:—168,459)

Other Intermediates
Used and Notes

Picramic Acid

?n-Ammo-phenol
(x mols)

[Oxidation on hair]

Dye
Appli-
cation
Class

M

Fur

jp-Amino-phenol

OH

NH2

STATISTICS.—Imported '14:— 10,631 lbs.
Manufactured '17:— ?
Manufactured '18:—113,428 lbs.
Manufactured '19:—128,627 lbs.
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 ^-Amino-phenol

Schultz
Number
for Dye

14

84

Ordinary Name and
Class of Dye

STILBENE DYE
Diphenyl Chrysoine

MONOAZO DYE
Azo Chromine

Statistics of
Import and

Manufacture

I '14:— 9,898

Other Intermediates
Used and Notes

p-Nitro-toluene-o-sul-
f onic Acid (2 mols)

Pyrogallol

Dye
Appli-
cation
Class

D

M
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Dyes Derived from j&-Amino-phenol (continued)

79

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

709

717

724

725

726

733

734

923

SULFUR DYES
Italian Green

Vidal Black I

Immedial Black

Immedial Dark
Brown A

Immedial Brown B

Pyrogene Direct Blue
Pyrogcne Blue

Immedial Indonc

Pyrogene Yellow

ANILINE BLACK

GROUP

Ursol P

'14:— 298
M'18:— ?
I '20:— 2,603

I 14:— 7,495

I '14:— 54,696
M'18:— ?

I '14:— 23,887
M'18:— ?

I '14:— 10,934
I '20:— 2,498

I '14:— 4,236

I '14:— 18,515
I '20:— 2,701

I '14:— 54,005
M'19:— ?
I '20:— 1,600
M'20:—168,459

[Sulfur, etc.]

[Na2S+S]

l-Chloro-2: 4-dinitro-
benzene

[S+Na2S]

l-Chloro-2: 4-dinitro-
benzene

[NaOH; S+Na2S]

l-Chloro-2: 4-dinitro-
benzene

[Alcohol; S+Na2S]

o-Toluidine
[S+Na2S]

p-Nitro-benzyl chloride

p-Amino-phenol
(x mols)

[Oxidation]

S

S

Fur

4-Amino-l-i>henol-2:6-disulfonic Acid (011=1) (C. A. nomen.)

p-Amino-phcnol-a-disulfonic Acid
OH

H O 3 S | / \ S O 3 H _ C J

N H 2

Note.—Position of the sulfonic groups not fully established.
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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.—Gcr. Pat . 65,236
Boil. spl. I I , 492
Lange, Zwischenprodukte, #1154

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

Schultz
Number
for Dye

15S

Ordinary Name and
Class of Dye

MONOAZO DYE
Chrome Brown

RR

Statistics of
Import and

Manufacture

I '14:—7,241
M'17:— ?
I '20:—2,183

Other Intermediates
Used and Notes

Pyrogallol

Dye
Appli-
cation
Class

M

/j-Amino-phenol Ethyl Ether

See, p-Phenetidine

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

o-Amino-phenol-p-sulfonic Acid

o n

SO3H

STATISTICS.—

= C 6 H 7 NO 4 S=189

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

LITERATURE.—Cain, Intermediate Products (2d Ed.), 129
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Dyes Derived from 2-Amino-l-phenol-4-sulfonic Acid

Schultz

XV VtlWjZrT
for Dye

154

155

156

157

Ordinary Name and
Class of Dye

MONOAZO DYES
Acid Alizarin

Brown B
Palatine Chrome

Brown W

Acid Alizarin
Garnet R

Acid Alizarin
Violet N

Palatine Chrome
Violet

Diamond Black PV

Statistics of

1 TripOTl aTl/Cl
Manufacture

I '14:— 18,264
M'17:— ?
M'18:— ?
M'19:— ?
I '20:— 845
M'20:— ?

I '20:— 201
M'20:— ?

I '14:— 1,199
M'19:— ?
M'20:— ?

I '14:—285,074
M'20:— ?

Other Intermediates
Used and Notes

m-Phcnylene-diamine

Hcsorcinol

jS-Naphthol

1:5-Dihydroxy-naph-
thalene

Dye
Appli-
cation
Class

M

M

ACr

M

3-Amino-l-jf>henol-4-sulfonic Acid (C. A. nomen. OH=1.)

Amino-phenol-sulfonic Acid III

FORMATION.—^By fusion with caustic soda of the aniline-disulfonic acid
prepared by sulfonation of mctanilic acid.

Note.—^Amino-phenol-sulfonic acid I I I is not 5-amino-phenol-2-
sulfonic acid

LITERATURE.—Ber. 39, 3345

Lange, Zwischenprodukte, #942
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Dyes Derived from 3-Amino-l-phenol-4-sulfonic Acid

Schultz
Number
for Dye

339

481

Ordinary Name and
Class of Dye

DISAZO DYE
Brilliant Orange G

TEISAZO DYE
Azo Corinth

Statistics of
Import and

Manufacture

I '14:—6,321
M'17:— ?

Other Intermediates
Used and Notes

Benzidine
Salicylic Acid

Tolidine
Naphthionic Acid
Resorcinol

Dye
Appli-
cation
Class

D

D

o-Amino-phenol-^-sulfonic Acid
See, 2~Amino-l-phenol-4-sulfonic Acid

Amino-phenol-sulfonic Acid III
See, 3~Amino-l-phenol~4-sulfonic Acid (OH = 1)

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

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

/>-(/>-Amino-phenyl-azo)-&enzene-sulfonic Acid
See, Amino-azo-benzene-sulfonic Acid

l-(/>-Amino-phenyl)-5-methyl-benzothiazole (C ^L nomen.)

See, Dehydro-thio-p-toluidine

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

^-Amino-phenyl-toluthiazole
See, Dehydro-thio-p4oluidine

(m-Amino-phenyl) -trimethyl-ammonium Chloride

Trimethyl-m-amino-phenyl-ammonium chloride

C1N(CH3)3

JNH2 ~ = 186.5
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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
7?2-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

Schultz
Number
for Dye

60

222

240

435

Ordinary Name and
Class of Dye

MONOAZO DYE
Azo Phosphine GO

DISAZO DYES
Janus Yellow G

Janus Red B

TRISAZO DYE
Janus Brown B

Statistics of
Import and

Manufacture

I '14:— 50

I '14:—23250
I '20:— 75S

I ' 1 4 : - 250
I'20:— 176

Other Intermediates
Used and Notes

Rcsorcinol

Resorcinol
m-Nitro-anilinc

m-Toluidinc
0-Naphthol

a-Naphthylamine
or m-Toluidine

Aniline
m-Phcnylcne-diamine

Dye
Appli-
cation
Class

B

B

B

B

Amino-R Acid

2-Naphthylaminc-3: 6-disulfonic Acid

/3-Naphthylamine-disulfonic Acid R

j8-Naphthylamino-a-disulfonic Acid

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

HO3S
NH,
SO3H

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, Die. Chemistry, 3, 604
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Dyes Derived from Amino-R Acid

Schultz
Number
for Dye

120

314

315

316

332

358

359

369

370

373

Ordinary Name and
Class of Dye

MONOAZO DYE
Salmon Red

DISAZO DYES
Pyramine Orange 2R

Congo Orange R

Brilliant Congo G

Dianil Garnet B
Benzo Fast Red

Brilliant Dianol
RedR

Diphenyl Red

Trypan Red

Brilliant Purpurin R

Brilliant Congo R

Congo Orange R

Statistics of
Import and

Manufacture

M'20:— ?

I '14:— 2,7S9

I '14:— 1,623
I '20:— 75

I '14:— 5,985
I '20:— 3,799

I '14:—14,305
I '20:— 3,704

I '14:— 8,051

I '14.-19,133
I '20:—11,129

I '14:— 7,027
I '20:— 254

Other Intermediates
Used and Notes

Dchydro-thio-m-xyli-
dine

Benzidine
Nitro-m-phcnylene-

diamine

Benzidine
Phenol
[Etliylation]

Benzidine
Broenner's Acid

Benzidine
Gamma Acid

Dichloro-benzidine
Amino-R Acid (2 mols)

Benzidine-sulfonic Acid
Amino-R Acid (2 mols)

Tolidine
Naphthionic Acid

Tolidine
Broenner's Acid

Tolidine
Phenol
[Etliylation]

Dye
Appli-
cation
Class

D

D

D

D

D

D

Medi-
cinal

D

D

D

6-Amino-salicylic Acid
COOH
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STATISTICS.—Imported 14:— 9,188 lbs.

Manufactured 17:— ?
Manufactured '18:— ?
Manufactured 19:—37,769 lbs.
Manufactured '20:— ?

FORMATION.—(1) From the corresponding nitro-salicylic acid by re-
duction. (2) By reducing the azo-dye, benzene-azo-salicylic acid

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

Schultz
Number
for Dye

275

276

277

492

550

Dyes Derived

Ordinary Name and
Class of Dye

DISAZO DYES
Diamond Black F

Diamond Green B

Anthracene Acid
Black DSF

TJBTRAKJSAZO DYE
Anthracene Acid

Brown B

TRIPHENYL-METHANE
DYE

Chrome Bordeaux

from 5-Amino-saIicylic Acid

Statistics of
Import and

Manufacture

I 14:—462,306
M17:— ?
M18:— ?
M 19:—222,938
I '20:— 2,226
M'20:— ?

I 14:— S;622
M18:— ?
I '20:— 4,016

I 14:— 17,793

Other Intermediates
"Used and Notes

a-Naphthylamine
Nevile-Winther Acid or

1 - n aph thol-5-sulf onic
Acid

a-Naphthylamine
1:8-Dihydroxy-naph-

thalene- 4- sulfonic
Acid

l-Naphthykmine-6-
and 7-sulfonic Acids,
etc.

l-Naphthylamine-6-sul-
fonic Acid (2 mols)

ra-Phenylene-diamine
Amino- salicylic Acid

(2 mols)

Hydrol
[Oxidation]

Dye
Appli-
cation
Class

ACr

ACr

M

M
ACr

M

Amino-Schaefler's Acid

See, Brocnncr's Acid
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l-(4-Amino-?-sulfo-phenyl)-5-methyl-6enzothiazole (C. A. nomen.)

See, Dehydro-thio-p-toluidine-sulfonic Acid

4-Amino-4:5-sultam-l:3: 6-naphthalene-trisulfonic Acid (C. A.
nomen.)

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

m-Amino-tetramethyl-/>': ^"-diamino-triphenyl-methane
N': N': N": iV"-Tetramethyl-m: p': p'^methenyl-trisaniline (C.

A. nomen.)

= C2aH27N3 = 345

N H 2

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, Chcmie Steinkohlenteers (3 aufl.), 1, 115, 116.

Dye Derived from m-Amino-tetramethyl-^': ^''-diamino-triphenyl-
methane

Schultz
Number
for D'ye

510

Ordinary Name and
Class of Dye

TRIPHENYL-METHANE
DYE

Azo Green

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Salicylic Acid

Dye
Appli-
cation
Class

M

4-Amino-m-foluene-sulfonic Acid (C. A. nomen. SOzH=l)

o-Toluidine-m-sulfonic Acid (CH3 = 1)

SO,H

JCH3
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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 (SO3H=1)

Schultz
Number
for Dye

24

151

Ordinary Name and
Class of Dye

PYRAZOLONE DYE
Pigment Fast

Yellow R

MONOAZO DYE
Orange RO, T

Statistics of
Import and

Manufacture

I '14:—90,747
M'17:— ?
M'19:— ?
I '20:— 20
M'20:— ?

Other Intermediates
Used and Notes

3-Methyl-l-phenyl-5-
pyrazolone

Dye
Appli-
cation
Class

CL

A

6-Amino-o-foluene-sulfonic Acid (C A. nomen. SOnH=l)
p-Toluidinc-o-sulfonic Acid (CH3 = 1)

SO3H

H2N = C7H9NO3S:=187

STATISTICS.—Manufactured ;20:— ?

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

LITERATURE.—Green, Organic Coloring Matters (1908), 22
Langc, Zwischenproduktc, //839,237

Dyes Derived from 5-Amino-o-toluene-sulfonic Acid (SOzH

Schtdtz
Number
for Dye

150

152

Ordinary Name and
Class of Dye

MONOAZO DYES
Fast Yellow N

Lithol Rubiue B
Permanent Red 413

Statistics of
Import and

Manufacture

I '14:—101,395

I '20:— 2,983
M'20:— ?

Other Intermediates
Used and Notes

Diphcnylamine

3~Hydroxy-2-naphthoic
Acid

= 1)
Dye

Appli-
cation
Class

A

CL
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Dyes Derived from 5-Amino-o-toluene-sulfonic Acid (continued)

Schultz
Number
for Dye

S52

SG5

Ordinary Name and
Class of Dye

ANTHRAQUINONE AND
ALLIED DYES

Alizarin Direct
Violet R

Alizarin Direct
Green G

Statistics of
Import and

Manufacture

I '20:— 251

I '14:— 2,000
I '20:— 31,851
M'20:— ?

Other Intermediates
Used and Notes

Quinizarin

Quinizarin
p-Toluidine-3-sulfonic

Acid (2 mols)

Dye
Appli-
cation
Class

A

ACr

3'-Amino-(/)-foluene-sulfo)-/)-toluide (C. A. nomen.)

See, iV-(3~Amino-4-mcthyl~phenyl)-p-toluene-sulfamide

4-(4-Amino-7n-tolyl-azo)-m-^oluene-sulfonic Acid (C. A. nomen.)

See, o-Amino-azo-toluene-sulfonic Acid

l-(4-Amino-m-tolyl)-3: 5-dimethyl-&enzothiazole (C A. nomen.)

See, Dchydro-thio-m-xylidine

l-(6-Amino-m-tolyl)-3: 5-dimethyl-&enzothiazole (C. A. nomen.)

See, iso-Dehydro-thiO'-m-xylidine

l-Amino-4: 5: 8-trihydroxy-anthraquinone
8-Amino-l: 4: 5-trihydroxy-anthraquinone (C A. nomen.)

HO CO

FOUMATION.—4: 8-Dinitro-anthrarufm (p-dinitro-anthrarufin) is heated
with sulfuric and boric acids at temperature of water bath, forming
l-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-dcrivative, the desired ammo-derivative
results.
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LITERATURE.—Ger. Pat. 125,579; FrdL 6, 335; Chem. Zen. 1901, I I ,
1189

Dye Derived from l-Amino-4: 5: 8-trihydroxy-anthraquinone

tichullz
Number
for Dye

823

Ordinary Name and
Clans of Dye

ANTHRAQUINONE AND
ALUND DYJUS

Algol Violet B

Statistics of
Import and

Manufacture

I '20:—G9

Other Intermediates
Used and Notes

Benzoyl chloride

Dye
Appli-
cation
Class

V

Andresen's Acid

See, l-Naphthol-3: 8-disulfonic Acid
Thin trivial 7iame also applied to:—

2-Naphthylaminc-4: 7-disulfonic Acid

Anhydro-formaldehyde-aniline
1:3: 5-Triphenyl-hcxahydro-$-friazme (C. A. nomen.)
Formaniline

=C2 iH2 iN3 —315
II2C CII2

II6Ce. N N . CIIs

Note.—Some of the older books give the formula as CeH^N

STATISTICS.- -Manufactured 1920, but in an undisclosed amount.

FORMATION. By condensation of aniline and formaldehyde

LITERATURE. -Beilstein, Organisehe Ohomio (3d auf.), 2, spl. 233

Cain and Thorpe, Synthetic Dyestuffs, 90

Dye Derived from Anhydro-formaldehyde-aniline

Schuliz
Number
for Dye

511

, Ordinary N(Jtnr and
Claxx of Dye

DYE
PanifurliMnc
Punimngeuta

titatifitics of
Import and

Manufacture

M7U:--()5,O2G
M'ltS:- ?
M;M):— ?
M72()-- ?

Other Intermediates
Used and Notes

Aniline
Aniline hydro-chloride
[Nitro-benzeue and

ferric chloride)

Dye
Appli-
cation
Class

B
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Anhydro-formaldehyde-o-toluidine

N:CH2

FORMATION.—By condensation of o-toluidine and formaldehyde

Schultz
Number
for Dye

513

Dyes Derived from

Ordinary Name and
Class of Dye

TRIPHENYL-METHANE
DYE

New Fuchsine 0

Anhydro-formaldehyde-o-toluidine

Statistics of
Import and

Manufacture

I '14:—300
M'18:— ?
M'19:— ?
M720:— ?

Other Intermediates
Used and Notes

o-Toluidine
0-Toluidine

hydrochloride
[o-Nitro-toluene and

ferrous chloridel

Dy
App
catic
Cla

B

STATISTICS.—Imported '14:— 4,553,028 lbs.
Manufactured '17:—30,149,397 lbs.
Manufactured '18:—25,867,488 lbs.
Manufactured '19:—25,792,095 lbs.
Manufactured '20:—41,259,142 lbs.

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

LITERATURE.—Cain, Intermediate Products (2d Ed.), 40

Lange, Zwischenprodukte, #69-82
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Schultz
Number
for Dye

12

19

20

31

32

33

Dyes

Ordinary Name and
Class of Dye

STILBENE DYE
Diphcnyl

Citronine G

PYRAZOLONE DYES
Flavazine L
Fast Light Yellow

Flavazine S

MONOAZO DYES
Amino-azo-bcnzcne
Spirit Yellow

Butter Yellow
Oil Yellow

Chrysoidine

Derived from -

Statistics of
Import and

Manufacture

I '14:— 3S,908
I '20:— 9,327

I '14:— 81,375
I '20:— 1,500

M'17:— ?
M'18:— 52,283
M'19:— ?
M '20:— ?

I '14:— 4,062
M'17:— 33,180
M'18:— 27,669
M'19:— 31,156
M'20:— 74,182

I '14:— 63,303
M'17:—195,756
M'18:—376,495
M'19:—314,581
M'20:—585,648

Aniline

Other Intermediates
Used and Notes

Aniline (2 mols)
Dinitro-dibenzyl-

disulfonic Acid
or

Dinitro-distilbene-
disulfonic Acid

or
p-Nitro-toluene-o-sul-

fonic Acid (2 mols)

3-Methyl-l-p-sulfo-
phenyl-5-pyrazolone

or
Phenyl-hydrazine-p-

sulfonic Acid
Aceto-acetic Ethyl

Ester

l-p-Sulfophenyl-5-
pyrazolone-3-car-
boxylic Acid

or
Phenyl-hydrazine-p-

sulf onic Acid
Oxal-acetic Ester

Aniline (2 mols)

Dimethyl-aniline

w-Phenylene-diamine

Dye
Appli-
cation
Class

D

A

A

ss

ss

B



Dyes Derived from Aniline {continued)

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

MONOAZO DYES
(continued)

Chrysoidine R

Sudan G

Sudan I
Oil Orange

Ponceau 4 GB
Croceine Orange

Orange G

Ponceau G

Chromotrope 2R

Fast Acid
Fuchsine B

I '14:—111,006
M'17:— 58,115
M'lS:—137,035
M'19:--220,542
M'20:—186,793
I J20:— 1,102

m-Tolylene-diamine B

I '14:-
M'17:-
M'18:-
M'19:-
M'20:-

t:— 798

- 4,554
- 32,45,
- 29,670
- 75,868
-116,624

I '14:— 13,046
M'17
M ' l S
M'19
M'20

30,824
17,274
96,573

I '14:— 48,456
M'17
M'18
M'19
M'2O
I '20

M'17:—
M'19:—

-120,874
- 100

I '14:
M'17:
M'18:
M'19:
M'20:

5,000
?
?
?

?

R e s o r c i n o l

0 - N a p h t h o l

s s

ss

Scliaeffer's Acid

GAcid

RAcid

Chromotropic Acid

M'18:— ?
M'19:— 26,699
M'20:— 30,678

HAcid
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Dyes Derived from Aniline (continued)

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

42

45

5<S

124

125

126

127

MONOAZO DYES

(continued)
Amiclo Naphtliol

lied G

Tolanc Red B, G

Azo Archil R

Brilliant Lake Red R

Alizarin Yellow R

I '14:—
M'17:—
M'18:—
M'19:—
I '20:—

3,500

2,028

Acctyl-II Acid A

Diazine Green S

Diazinc Black

Indoinc Blue R
Union Blue R

Methyl Indonc B

M '20:—132,637

I '14:— 31,674
I '20:— 1,071

I '14:— 97,057
M'17:—215,468
M'IS:—385,910
M'19:—130,424
I '20:— 860
M'20:— 83,334

I '14:— 1,340

K Acid

2 R Acid

3~Hydroxy-2-naphthoic
Acid

Salicylic Acid
[Nitration]

A

A

CL

M

I '14:—
I '20:—

2,630
701

I '14:— 15,353
M'17:— ?
M'18:— ?

M'17:— ?

0-Toluidine
p-Tolylcnc-diaminc
[or Safraninc]
Dimethyl-aniline

o-Toluidinc
p-Tolylcnc-diamine
[or Safraninc]
Phenol

o-Toluidine
p-Tolylcne-diaminc
[or Safraninc]
0-Naphthol

o-Toluidine
p-Tolylene-diamine
[or Safraninc]
[" Amino-naphtliols "]

B

B

B

B
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Dyes Derived from Aniline (continued)

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

128

182

215

216

217

219

241

242

270

MONOAZO DYES
(continued)

Janus Gray B

Fast Sulf on
Violet 5BS

Brilliant Sulfon
RedB

DISAZO DYES
Blue Black N

Domingo Blue
Black B

Naphthol Blue Black

I '14:-
I '20:-

4,871
4,740

I '14:-- 2,653

Chrome Patent
Green N

Neutral Gray G

Sulfone Black G

Brilliant Croceine 9B

I '14:—431,027
M'17:—620,218
M'18:—

1,158,309
M'19:—

1,877,860
I '20:— 340
M'20:—

2,608,864

o-Toluidine
p-Tolylene-diamine
[or Safranine], etc.

HAcid
Benzene- (or Toluene-)

sulfonyl Chloride

K Acid
p-Nitro-aniline

l-Amino-8-naphthol-
3:5-disulfonic Acid

p-Nitro-aniline

HAcid
p-Nitro-aniline

I '14:-
M'19:-
I '20:-

M'20:-

2,546

3,472

KAcid
Picramic Acid

a-Naphthylamine
Gamma Acid

l-Naphthylamine-6-cm<2
7-sulfonic Acid

1:8-Dihydroxy-naphth-
alene-4-sulfonic Acid

Amino-G Acid
R and G Acids
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Dyes Derived from Aniline (continued)

Schultz
Number
for Dye

279

435

444

445

462

463

464

465

Ordinary Name and
Class of Dye

DISAZO DYES
(continued)

Benzo Fast Scarlet

TRISAZO DYES
Janus Brown B

Crumpsall Direct
Fast Brown B

Crumpsall Direct
Fast Brown 0

Erie Direct
Black GX

Direct Deep
Black E, EW

Erie Direct
Black KX

Cotton Black E

Erie Direct
Green ET

Columbia Black
Green D

Statistics of
Import and

Manufacture

I '14:— 36,674
M'19:— ?
I '20:— 24,153

I '14:—
1,246,536

M'17:— ?
M'18:— ?
M'19:—

7,250,007
M'20:—

7,736,994

I '14:—248,567
M'19:— ?
M'20:—

2,050,741

M'17:— ?
M'18:— ?
M'19:— 69,700
M'20:— ?

Other Intermediates
Used and Notes

J Acid
Phosgene

Trimethyl-m-amino-
phcnyl-ammonium
chloride or p-Amino-
benzyl-dicthylamine

ct-Naphthylamine or
?w-Toluidine

m-Phenylenc-diamine

Benzidine
Salicylic Acid
Gamma Acid

Benzidine
Salicylic Acid
Phcnyl-gamma Acid

Benzidine
H Acid
m-Phcnylenc-diamine

Benzidine
H Acid
m-Tolylene-diamino

Benzidine
H Acid
Phenol

Benzidine
Salicylic Acid
l-Amino-8-Naphthol-

4-sulf onic Acid

Dye
Appli-
cation
Class

D

B

D

D

D

D

D

D
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Dyes Derived from Aniline (continued)

Schult
Numbe
forDy

482

511

512

514

Ordinary Name and
Class of Dye

TRISAZO DYES
(continued)

Alizarin Yellow FS

TRIPHENYL-METHANE
DYES

Parafuchsine
Paramagenta

Fuchsine
Magenta

Red Violet 5R

Statistics of
Import and

Manufacture

I '14:— 65,026
M'18:— ?
M'19:— ?
M'20:— ?

I '14:— 87,102
M '17:— 17,739
M'18:—71,675
M '19.-155,830
I '20:— 189
M'20.-284,285

I '14— 331
I '20— 750

Other Intermediates
Used and Notes

o-Toluidine and
p-Toluidine

[or Fuchsine]
Salicylic Acid (3 mols)

p-Toluidinc
Aniline (2 mols)
[Iron and nitro-benzcne

or arsenic Acid]
or

p-Nitro-benzaldehyde
Aniline sulfate (2 mols)
[Zinc chloride; ferrous

chloride]
or

p: p'Diamino-diphenyl-
methane or anhydro-
formaldehyde-aniline

[Nitro-benzene and fer-
ric chloride]

p-Toluidine
o-Toluidine
[Nitro-benzene, iron

and zinc chloride or
arsenic acid]

[Magenta methylated
or ethylated]

or
o-Toluidine
p-Toluidine
[Nitro-benzene, iron

and zinc chloride or
arsenic acid]

[Methylation or ethyl-
ation]

Dye
Appli-
cation
Class

M

B

B

B
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Dyes Derived from Aniline (continued)

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

520

521

TKIPHENYL-METHANE
^DYES (continued)

Light Blue Superfine
Spirit Soluble

Diphenylamine Blue

Spirit Blue
Blue

I '14:— 2,149

524

525

Fuchsine S
Acid Magenta

Red Violet 5RS

526 Acid Violet 4RS

M'17:
M'lS:
M'19:
I '20:
M'20:

50,563
9

9

:— 723

I '14:-
I '20:-
M720:-

19,098
• 524

535 Methyl Alkali Blue I '14
M'18
M'19
I '20

:— 273

:— 29

[Para-rosanilinc tri-
phcnylatcd]

or
Aniline (5 mols)
p-Toluidine
[Bcnzoic Acid]

[Magenta phenylated]
or

Aniline (2-4 mols)
o-Toluidine
p-Toluidine
[Bcnzoic Acid]

[Magenta sulfonated]
or

o-Toluidinc
p-Toluidine
[sulfonation]

[Magenta cthylatcd and
sulfonated]

or
o-Toluidinc
??-Toluidine
[Ethylation and

sulfonation]

[Magenta dimethylatcd,
trisulfonated]

or
o-Toluidine
p-Toluidine
[Dimcthylation, Tri-

sulfonation]

[Triphenyl-p-rosaniline
sulfonated]

or
p-Toluidine
Aniline (5 mols)
[Sulfonation]

ss

A
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Dyes Derived from Aniline (continued)

Schultz
Number
for Dye

536

537

538

539

Ordinary Name and
Class of Dye

TKIPHENYL-METHANE
DYES

(continued)
Alkali Blue

Methyl Blue for Silk
Marine Blue B

Methyl Blue
Cotton Blue

Water Blue
Soluble Blue

Statistics of
Import and

Manufacture

I '14:—286,751
M'17:— ?
M'18:— 43,184
M'19:— 77,796
I '20:— 6,778
M'20:— 74,253

I '14:— 34,867
M '18:— ?
M'19:— ?
I '20:— 2,395
M'20:— ?

I '14:— 50,255

I '14:— 91,152
M '18:— ?
M'19:— 16,315
I '20:— 1,387
M'20:— 98,770

Other Intermediates
Used and Notes

[Spirit BlueorTriphenyl-
p-rosaniline+di-
phenyl-rosaniline
sulfonated]

or
o-Toluidine
p-Toluidine
Aniline (3-5 mols)
[Sulfonation]

[Triphenyl-p-rosaniline
mono- and di-sulfo-
nated]

or
o-Toluidine
p-Toluidine
Aniline (4 mols)
[Sulfonation]

[Triphenyl-p-rosaniline
di- and tri-sulfonatcd]

or
o-Toluidinc
2)-Toluidine
Aniline (4 mols)
[Di-and Tri-sulfonation]

[Spirit Blue or Tri-
ph enyl-p-rosanilinc+
diphenyl-rosanilinc
di- and tri-sulf onatcd]

or
o-Toluidine
p-Toluidine
Aniline (3-5 mols)
[Di- and tri-sulfonation]

Dye
Appli-
cation
Class

A

A

B

A
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Dyes Derived from Aniline {continued)

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

TRIPHENYL-ME THANE
DYES {continued)

Pacific Blue

541 Brilliant Dianil
Blue 6G

572
XANTHONE DYES

Rhodaminc G

580 Fast Acid Violet B

606
ACMDINE DYE

Phosphine

'14:-
'20:-

2,648
517

I '14:-
M '19:-
I '20:-

20,688

2,907

I '14:—168,175
M'17
M'18
M'19
I '20
M'20

14,648
19,259

[p-Rosanilinc+diamino-
diphcnyl-methane
and sulfonation]

or
o-Toluidine
p-Toluidine
Diamino-diphenyl-

methane
[Sulfonation]

[/3-Naphthyl-rosaniline
sulfonatcd]

or
/3-Naphthylamine

(3 mols)
o-Toluidine
p-Toluidine
[Disulfonation]

[Rhodamine B heated
with aniline to re-
move one C2H5 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
[PC1B; Sulfonation]

[Magenta by-product]
or

p-Toluidinc
o-Toluidine

D

B

B
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Dyes Derived from Aniline (continued)

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

622
OXAZINE DYES

Delphine Blue B M'17:— ?
M'18:— ?
M'19:— 43,827
I '20:— 29,643
M'20:— 76,719

630

640

646

Cyanazurine

Modern Azurine DH

Coreine AR

672
AZINE DYES

Azo Carmine G I '14:— 17,500
M'17:-
M'18:-
M'19:-
I '20:-

M'20:
• :— 196

673 Azo Carmine B I '20:— 549

Nitroso-dimethyl-
aniline

Gallic Acid
[Sulfonation]

or
[Gallocyanine treated

with aniline; Sulfo-
nation]

Nitroso-dimethyl-
aniline

Gallamide
[Reduction]

Gallic Acid Methyl
Ester

Nitroso-dimethyl-
aniline

Gallamide
Nitroso-diethyl-aniline

or Diethyl-amino-
azo- benzene

[Sulfonation]
or

[Coreine RR; Sulfona-
tion]

Aniline (3 mols)
a-Naphthylamine
[Disulfonation]

Aniline (3 mols)
a-Naphthylamine
[Trisulfonation]

M

M

M

M
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Dyes Derived from Aniline (continued)

101

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

AZINE DYES
(continued)

Rosinduline 2G

Rosinduline G

Safranine

Methylene
Violet BN

Nigramino

Safranine MN

Brilliant Rhoduline
Red

Amethyst Violet

I '14:— 59,921
M'17:— ?
M ' 1 8 :
M'19:-
I '20:-

M'20:-

Statistics of
Import and

Manufacture

I J20:— 201

I '20:— 40

-106,591
-131,042
- 386
-149,629

I '14:-
M'17:-
I '20:-

1,521
?

33

I '14:-
M'lS:-
M'19:-
M '20:

198
?
?
?

Other Intermediates
Used and Notes

Aniline (3 mols)
a-Naphthylamine
[Trisulfonation; heated

to 160°]

Aniline (2 mols)
l-Mtroso-2-naphthyl-

amine-6-sulfonic Acid

p-Tolylcne-diamine
o-Toluidine

Aniline (2 mols)
Dimethyl-p-phenylene-

diamine
[Oxidation]

Nitroso-dimethyl-
aniline

Dimethyl-p-phcnylene-
diamine

o- or p-Toluidine
[Oxidation]

N3-Ethyl-4-m-tolylcne-
diamine

Methyl-o-toluidine

D icthyl-p-ph cny lcnc-
diamine

Diethyl-aniline
[Oxidation]
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Dyes Derived from Aniline (continued)

Schultz-
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

687

693

AZINE DYES
(continued)

Eosolane O

Rosolane
Mauve

Milling Bluo

696

697

698

Indamine Blue

Induline, Spirit
Soluble

Nigrosine, Spirit
Soluble

699 Induline, Water
Soluble

I '20:— 1,083

I '14:-
I '20:

796
3

I '14:— 3,082

'14:— 25,342
M'17:— ?
M'18:— 8,589
M'19:—436,201
M'20:—140,400

I '14:—186,595
M'17:—302,706
M'18:—314,151
M'19:—346,167
M'20:—919,242

I '14:— 29,177
M'17:—183,739
M ;18:— 91,724
M '19:—130,704
I '20:— 500

M'20.-168,048

p-Amino-diphcnyl- B
amine

o-Toluidine
[Oxidation]

Toluidines (3 mols) B
[Oxidation]

Aniline (3 mols) M
a-Naphthylamino

(2 mols)
[Sulfonation]

or
Aniline (2 mols)
Phenyl-a-naphthyl-

amine (2 mols)
Phenol
[Sulfonation]

Aniline (excess) B
Amino-azo-benzcne

Aniline (excess) ss
Amino-azo-benzcne

Aniline (excess)
Nitro-benzene
[Iron]

or
Aniline (excess)
Nitro-phcnol

Aniline (excess)
Amino-azo-benzcne
[Sulfonation]
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Dyes Derived from. Aniline (continued)

103

Schultz
Number
for Dye

700

702

719

729

851

857

Ordinary Name and
Class of Dye

AZINE DYES

(continued)
Nigrosine, Water

Soluble

Para Blue

SULFUR DYES
Thional Black

Kryogcnc Pure
BlueE

ANTHRAQUINONE AND
ALLIED DYES

Alizarin Direct
BlueB

Erweco Alizarin
Acid Blue R

Statistics of
Import and

Manufacture

I '14:—398,112
M'17:—

1,968,458
M'18:—

1,191,343
M'19:—

1,660,149
I '20:— 501
M'20:—

2,743,021

I '14:—• 16,865

I '14:-- 10,201
I '20:— 2,982

Other Intermediates
Used and Notes

Aniline (excess)
Nitrobenzene
[Iron; Sulfonation]

or
Aniline (excess)
Nitro-phenol
[Sulfonation]

Aniline (3-4 mols)
o-Toluidine
p-Toluidinc
p-Phenylcne-diaminc

or
[Spirit Blue and p-

Phcnylcno-diamino]

p- (o- or m-)Nitro-ani-

linc
o-Nitro-phcnol (2 mols)[Na,S+S]

Aniline (2 mols)
Dimcthyl-p-phenylenc-

diamine
[Na«S+S]

or
[Mctliylcnc Violet;

S, Na2S]

1:5- (and 1:8-) Amino-
anthraquinonc-sul-
fonic Acid

[Dibromination, Sulfo-
nation]

Dinitro-anthraflavin-
disulfonic Acid

Aniline (2 mols)
[Sulfonation]

Dye
Appli-
cation
Class

A

B

S

s

A

ACr
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Dyes Derived from Aniline (continued)

Schultz
Number
for Dye

Ordinary Name and
Class of Dye

Statistics of
Import and

Manufacture
Other Intermediates

Used and Notes

Dye
Appli-
cation
Class

861

862

864

874

876

ANTHRAQUINONE AND
ALLIED DYES

(continued)
Anthraquinone

Blue SR

Alizarin Blue
Black B

Anthraquinone
Green GX

INDIGO GROUP

DYES
Indigo

Indigo MLB
Indigo White

:— 917

I '14:— 54,706
I '20:— 28,802

I '14:
I '20:

1,709
2,531

I '14:—
8,507,359

M '17:—274,771
M ' l S : —

3,083,888
M>19:—

8,863,824
I '20:—520,347

M'20:—
18,178,231

Aniline (2 mols)
Tetrabromo-1: 5-di-

amino-anthraquinone
[Sulfonation]

Purpurin [or through
Alizarin, or 2-Anthra-
quinone-sulfonic acid]

[Sulfonation]

1-Nitro-anthraquinone-
6-sulfonic Acid

[Halogenation]
p-Toluidine

Aniline (2 mols)
[Chloro-acetic, Soda-

mide]
[or CS2, KCN, etc.]

Aniline (2 mols)
[Chloro-acetic, Soda-

mide, Reduction]
[or CSs, KCN, etc.,

Reduction]
[or Indigo, Reduction]

ACr

M

ACr

V
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Dyes Derived from Aniline (continued)

105

Schultz
Number
for Dye

877

878

879

880

881

882

883

884

885

Ordinary Name and
Class of Dye

INDIGO GROUP DYES
(continued)

Indigotine

Indigotine P

Brom Indigo
Rathjen

Indigo MLB/RR

Helindone Blue BB
Indigo RB

Dianthrene Blue 2B
Bromo Indigo
Ciba Blue 2B

Indigo MLB/5B
Ciba Blue G

Indigo MLB/6B'
Indigo KG

Brilliant Indigo
BASF/2B

Brilliant Indigo
BASF/B

I
M

M

M

I
M

I
M

I
M
M

I
M
I

I
I

I
I

M

I

I
I

Statistics of
Import and
Manufacture

'14
'17

'18

'19

:— 19,329
:—
1,876,787

:—
1,434,703

:—
1,699,670

'20:— 5,512
'20

'14
'20

'14
'17
'20

'14
'19
'20

'14
'20

'14
'20
'20

'14

'14
'20

:—
1,395,000

:— 53,610
. ?

:— 6,856
:— 14,100
:— ?

:— 16,880
:— ?
:— 35,857

:— 1,356
:— 1,008

:— 3,191
:— 4,130
:— ?

:•— 4,518

:— 8,175
:— 3,503

Other Intermediates
Used and Notes

Aniline (2 mo Is) etc.
[or Indigo, Sulfonation]

Aniline (2 mols), etc.
[or Indigo, Sulfonation]

Aniline (2 mols), etc.
[or Iodigo, Bromination]

Aniline (2 mols), etc.
[or Indigo, Bromination

Aniline (2 mols), etc.
[or Indigo, Bromination'

Aniline (2 mols), etc.
[or Indigo, Bromination

Aniline (2 mols), etc.
[or Indigo, Bromination

Aniline (2 mols), etc.
[or Indigo, Chlorination,

Bromination]

Aniline (2 mols), etc.
ror Indigo, Chlorination]

Dye
Appli-
cation
Class

A

A

V

V

V

V

V

V

V




