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This invention relates to improvements in the 
alkaline reduction of aromatic nitrogen com 
pounds containing nitrogen in a reducible form 
as a nuclear substituent. It relates more par 
ticularly to improvements in the process of ef 
fecting the reduction, by means of alkaline re 
ducing agents, of Such aromatic nitrogen con 
pounds, and especially mononuclear aromatic 
nitrogen compounds of said type, in which the 
nitrogen is at a higher state of oxidation than 
the hydrazo Stage. 
The alkaline reduction of aromatic nitrogen 

compounds containing nitrogen in a reducible 
form is Well known. Thus it is known to reduce 
aromatic nitro compounds, aromatic nitroso 
Compounds, aromatic azoxy compounds, aro 
matic azo compounds and aromatic hydroxy 
amine compounds by means of alkaline reducing 
agentS. It is also known that the extent to which 
the reduction can be carried depends on the 
Strength of the reducing agent and the severity 
of the reduction conditions. 

For example, it is known to reduce nitroben 
zene with a metal alcoholate, and especially an 
alkali metal alcoholate. The reduction is usually 
carried out by heating nitrobenzene with alco 
holic caustic alkali (e. g., Sodium hydroxide and 
an alcohol) at the boiling point of the mixture 
While refiuxing at atmospheric pressure. Alkali 
Inetal hydroxide and an alcohol are used instead 
of the equivalent preformed alcoholate because 
of lower cost. Methanol is preferred as the al 
cohol in View of its relative cheapness. The re 
duction piroduct, aside from a Small amount of 
aniline, is azoxybenzene; the alkali metal aco 
holates are not sufficiently strong reducing 
agents to carry the reduction beyond the azoxy 
Stage, under the usual conditions. 

Heretofore, it has been necessary to carry out 
the further reduction of azoxybenzene to azo 
benzene, and of a Zobenzene to hydrazobenzene, 
with stronger reducing agents, such as Zinc and 
alkali, Which are more costly than the alcoholic 
caustic alkali reducing agentS. 

It has been proposed to carry the reduction 
of nitrobenzene beyond the azoxy stage by heat 
ing it. With Sodium. Or potassium hydroxide and 
methanol under more elevated temperatures and 
piressures, such as temperatures of 140° to 180° C. 
and pressures of 10 or more atmospheres. Such 
a procedure has the usual disadvantages of Oper 
ation under pressure, as well as requiring expen 
SiWe pressure apparatus. 
Thus, the production of aromatic azo and hy 

dra,2O COmpounds from aromatic nitro. Conr. 
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pounds and their intermediate reduction prod 
ucts presents a number of problems from the 
standpoint of commercial practice. 
A primary object of the present invention is 

to provide improvements in the alkaline reduc 
tion of reducible aromatic nitrogen compounds 
of the type referred to above (i. e., containing 
nitrogen in a reducible form as a nuclear sub 
stituent), whereby the reducing power of metal 
alcoholate reducing agents and especially of al 
coholic caustic alkali reducing agentS is en 
hanced and other advantages are Secured. 
Other objects of the present, invention are to 

provide a process for the production of aromatic 
azo compounds in good yields by the reduction 
of aromatic nitro compounds, and their reduc 
tion products up to and including a ZOXy Con 
pounds, with metal alcoholates under moderate 
reaction conditions and in simple apparatus; to 
provide a process for the production of aromatic 
hydrazo compounds by reduction of aromatic 
nitro compounds and other reducible aromatic 
nitrogen compounds with metal alcoholiates un 
der inoderate conditions and in Simple appara 
tus; and to provide improvements in the reduc 
tion of reducible aromatic nitrogen compounds 
with metal alcoholiates whereby the evolution 
of hydrogen gas during the reduction is Sup 
preSSed. 
Additional objects in part will be obvious and 

in part Will appear hereinafter. 
In Iny application Serial No. 184,123, filed Sep 

tember 9, 1950, now Patent No. 2,645,636, I have 
disclosed and claimed the improvement in the 
method of reducing reducible aromatic nitrogen 
compounds by the action of metal alcoholates 
which comprises carrying out the reduction in 
reaction mixtures in which reduction promoter's 
of a novel class have been incorporated, namely, 
naphthoguinoid compounds. 
According to the present invention, the fore 

going objects are accomplished by carrying out 
the reduction of reducible arornatic nitrogen 
compounds by means of a metal alcoholate with 
the inclusion in the reaction mixture of certain 
hydroxynaphthalenes as reduction promoters. 
The hydroxynaphthalene reduction promoters 

employed in accordance with the present inven 
tion are the naphthols (alpha- and beta-naph 
thol) and certain derivatives thereof; namely, 
Certain non-quinoid hydroxy- and amino-naph 
thos, and certain Sulfonic acid and carboxylic 
acid derivatives of the naphthols. Thus they 
include: 
1-naphtho 
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8-hydroxy-1-naphthol (1,8-dihydroxynaphtha 
lene) 

8-amino-1-naphthol 
2-naphthol 
5-amino-2-naphthol (1-amino-6-naphthol) 
2-naphthol-4-Sulfonic acid 
2-naphthol-3-carboxylic 

naphthoic acid) 
acid (2-hydroxy-3- 

I have discovered that the presence in the re 
action mixture of a small a nount of a reduction 
promoter of the above type, such as alpha-naph 
thol, has a modifying effect upon the reduction, 
as a result of which a number of benefits may be 
Secured. 
Thus, as compared with a reduction carried out 

under the same conditions but in the absence of 
the reduction promoter, the Speed of the reduc 
tion is increased and/or products of a higher 
Stage of reduction are obtained, without substan 
tial sacrifice of the total yield of reduction prod 
ucts secured from the starting material. In the 
reduction of aromatic nitro Compounds, the 
presence of a reduction promoter of the above 
type in the metal alcoholate reaction mixture 
makes possible the obtainment of azo compounds 
directly, without requiring the use of drastic 
operating conditions, such as high temperatures 
and pressures of 10 or more atospheres. 
Similarly, the presence of a reduction promoter 
of the above type in the reaction mixture makes 
possible the production of hydrazo compounds 
from nitro, a ZOXy and a ZO compounds by lineans 
of metal alcoholiate reducing agents without re 
quiring the use of drastic Operating COnditions. 
By their presence, the reduction promoters Sup 
preSS almost completely side reactions leading to 
the evolution of hydrogen gas during the reduc 
tion, thereby greatly increasing the safety of the 
reduction process and minimizing waste of the 
reducing agent. 
Where no substantial change in the degree of 

reduction is desired, the presence of a reduction 
promoter of the above type in the reduction re 
action medium makes possible the use of milder 
reaction Conditions or the USe of decreased : 
announts of reducing agent. Thus, in the reduc 
tion of an aromatic nitro compound With sodium 
hydroxide and methyl alcohol, the presence of a 
reduction promoter of the above type in the re 
action mixture makes possible the use of a lesser 
amount of Sodium hydroxide, thereby decreasing 
the cost of the operation. 
Of the hydroxynaphthalene reduction pro 

noters referred to above, the naphthols, 8 
amino-1-naphthol and 2-Inaphthol-4-sulfonic 
acid are preferred for use in the reduction of re 
ducible aromatic nitrogen compounds by means 
of metal alcoholates. 2-naphthol-4-sulfonic 
acid and 1-naphthol are especially preferred in 
View of their OutStanding activity as reduction 
promoters coupled with their availability and 
relatively low cost. 
In the practice of the present invention, the 

reducible aromatic nitrogen compound is sub 
jected to the reducing action of a metal alco 
holate reducing agent in a reaction mixture con 
taining one or more of the hydroxynaphthalene 
eduction promoters referred to above. In the 
preferred practice of the invention, wherein a 
reducible aromatic nitrogen compound is heated 
With a caustic alkali and an alcohol (preferably 
Sodiulin hydroxide and methanol) at the boiling 
point of the reaction inixture, the reduction pro 
moter is preferably mixed with the alcohol and, 
after adding the caustic alkali and heating, the 
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nitrogen compound to be reduced is added to the 
mixture. 
The reduction promoter may be added to the 

reaction mixture in various Ways and at Warious 
tinnes, however, without departing from the Scope 
of the invention. 
The reduction promoter can be employed in 

Various announts. It is a feature of the present 
invention that Small announts of hydroxynaph 
thalenes of the type referred to above are effec 
tive as reduction promoters. Thus, announts 
lying within the range 40 to 400 mol of such 
hydroxynaphthalenes per inol of reducible aro 
ratic nitrogen compound are Ordinarily emi 
ployed. The nininun annount required to pro 
duce a significant reduction-promoting effect 
varies with the individual hydroxynaphthalene 
employed, the nature of the reducible aromatic 
:aitrogen compound, and the reaction conditions. 
In general, a greater reduction-promoting effect 
is Secured by increasing the amount of reduction 
promoter employed and a lesser effect results 
fron decreasing the amount employed, other re 
action conditions being constant. Amounts 
greater than about to mol of reduction promoter 
per no of reducible aromatic nitrogen con 
pound usually are not advantageous, although 
they may be used if desired, since the additional 
benefits derived therefrom are not of sufficient 
CO112mercial importance to compensate for the in 
Crea.Sed COSt Of the extra, amount of reduction 
promoter. 
The invention will be illustrated by the foll 

lowing Specific examples, but it is to be under 
Stood that it is not limited to the details thereof 
and that changes may be made without depart 
ing from the Scope of the invention. The ten 
peratures are in degrees centigrade and the parts 
are by Weight, unless designated as parts by vol 
unile in Which case the amount signifies the vol 
une occupied by the same number of parts by 
Weight Of Water at 4 C. 

Eacample 1 

Part A.-360 parts of methanol and 10.8 parts 
of 2-naphthol-4-sulfonic acid were charged to 
a flask equipped with a reflux condenser, agi 
tator, dropping funnel and thermometer. 446 
parts of Solid sodium hydroxide were then added 
Over the course of 15 minutes. The mixture was 
heated to refluxing, 738 parts of nitrobenzene 
Were added, and the reaction mass was boiled and 
refuxed (about 90 to 105°) for 20 hours under 
at InoSpheric preSSure. A negligible amount of 
gaS WaS evolved during the addition of nitro 
ben Zeine and Subsequent reflux period. Unre 
acted methanol was then removed by distilla 
tion with live steam, after which the mass was 
allowed to stand and separate into an upper oil 
phase and a lower aqueous phase. The aqueous 
phase, Consisting essentially of sodium hydrox 
ide and Sodium formate in solution, was drawn 
Off at about 100 and the oil phase was clarified 
by filtration from a Small annount of black in 
Soluble residue. The resulting oil consisted essen 
tially of a mixture of 76% of a Zobenzene and 24% 
Of a ZOxybeinzene. After being dried ovel calcium 
chloride, it had a Setting point of 57.8°. The 
yield WaS 540 parts, which correspoids to a con 
bined yield of a Zobenzene and azoxybenzene of 
about 97% of the theoretical, based on the nitro 
benzene charged. 
Part B.-The process of Part A. Was repeated 

Without addition of the 2-naphthol-4-sulfonic 
acid. 25,000 parts by volume of hydrogen were 
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evolved and the oil product, which amounted to 
573 parts, consisted essentially of azoxybenzene 
(it had a setting point of 33.5'). This corre 
sponds with a yield of about 96% of the theo 
retical yield of azoxybenzene. 

Eacamaple 2 
The procedure described in Example 1, part A, 

was repeated, using 12 parts of 1-naphthol 
(alpha-naphthol) in place of the 2-naphthol-4- 
Sulfonic acid. The product weighed 522 parts 
and consisted essentially of a mixture of azoben 
zene and azoxybenzene (setting point of 35.6°). 
This corresponds with a yield of about 91% of 
the theoretical, based on the nitrobenzene 
charged. 

Eacample 3 
The procedure described in Example 1, part A, 

was repeated, using 3 parts of 8-amino-1- 
naphthol in place of the 2-naphthol-4-sulfonic 
acid. The product weighed 522 parts and con 
sisted essentially of a mixture of azobenzene and 
azoxybenzene (setting point of 24.7). This cor 
responds with a yield of about 90% of the theo 
retical, based on the nitrobenzene charged. 

Eacomple 4 
The procedure described in Example 1, part A, 

was repeated, using 12 parts of 8-hydroxy-i- 
naphthol (1,8-dihydroxy-naphthalene) in place 
of the 2-naphthol-4-sulfonic acid. The product 
Weighed 564 parts and consisted essentially of 
a mixture of azobenzene and azoxybenzene (set 
ting point of 26.7°). This corresponds with a 
yield of about 96% of the theoretical, based on 
the nitrobenzene charged. 

Eacample 5 
The procedure described in Example 1, part A, 

was repeated, using 18 parts of 2-naphthol (beta 
naphthol) in place of the 2-naphthol-4-sulfonic 
acid. The product Weighed 540 parts and con 
sisted essentially of a mixture of azobenzene and 
azoxybenzene (setting point of 24.8°). This cor 
responds with a yield of about 91% of the theo 
retical, based on the nitrobenzene charged. 

Eacomple 6 

The procedure described in Example 1, part A, 
was repeated, using 12 parts of 5-amino-2-naph 
thol in place of the 2-naphthol-4-sulfonic acid. 
The product weighed 576 parts and consisted 
essentially of a mixture of azobenzene and azoxy 
benzene (setting point of 28.8°). This corre 
sponds with a yield of about 98% of the theo 
retical, based on the nitrobenzene charged. 

Eacample 7 

The procedure described in Example 1, part A, 
was repeated, using 12 parts of 2-naphthol-3- 
carboxylic acid (2,3-hydroxy-naphthoic acid) in 
place of the 2-naphthol-4-sulfonic acid. The 
product weighed 516 parts and consisted essen 
tially of a mixture of azobenzene and azoxyben 
Zene (setting point of 28.9°). This corresponds 
With a yield of about 87% of the theoretical, 
based on the nitrobenzene charged. 
As noted above, the invention is not limited to 

the details of the foregoing illustrative examples, 
and changes can be made without departing from 
the Scope of the invention. 
Thus, the process is applicable to the reduc 

tion of other aromatic nitrogen compounds Con 
taining nitrogen in a reducible form as a nuclear 
substituent, as for example, o-nitrotoluene, m 
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6 
nitrotoluene, o-nitrochlorobenzene, m-nitrochlo 
robenzene, o-nitrophenetole, o-nitrobenzoic acid 
and O-nitrobenzene Sulfonic acid. In view of the 
extensive use of hydrazobenzene and its O-substi 
tuted derivatives (such as O,O'-dichloro-hydrazo 
benzene, O,o'-hydrazotoluene, O,O'-hydrazoanisole, 
O,O'-diethoxy-hydrazobenzene, etc.) as interme 
diates for the manufacture of benzidine and re 
lated derivatives of benzidine, the process of the 
present invention is of Special value as a means 
for reducing the cost of manufacturing such hy 
drazo compounds from the corresponding reduci 
ble nononuclear aromatic nitrogen compounds 
(such as, nitrobenzene and its o-substituted de 
rivatives and reduction products thereof) in Which 
the nitrogen is at a higher stage of oxidation than 
the hydrazo stage. 
The reduction of aromatic nitro compounds to 

aZOXy compounds (1), of azoxy compounds to azo 
compounds (2), and of azo compounds to hydrazo 
compounds (3) proceeds according to the follow 
ing equations, in which R is an aromatic nucleus: 
() 
4RNO2 -- 3CBs OH -- 3NaOH --> 

O 
/ N 

2R-N-N-R -- 3HCOONa -- 6H2O 
(2) O 

2RN-N4 N-R -- CH3O -- NaO --> 
2R-N=N-R -- EICOONa -- 2H2O 

(3) 
2R-N=N-R + CH-OH + NaOH - 

2R-NE-EN-R -- ECOONa 
In carrying out the reduction by means of 

Sodium hydroxide and methanol, it is preferable 
to employ these reagents in amounts in excess of 
those theoretically required. Extra methanol over 
that theoretically required is generally desirable 
for use as a solvent, and an additional excess is 
desirable to counteract the diluting effect of the 
water generated in accordance with above Equa 
tions 1 and 2, which would otherwise tend to 
retard the reaction. An excess of Sodium hydrox 
ide also is desirable since it tends to increase the 
rate of reaction. 

It is posible to carry the reduction of a par 
ticular reducible aromatic nitrogen compound to 
various stages, depending upon the amounts of 
sodium hydroxide and methanol, as well as the 
nature and amount of reduction promoter, em 
ployed. Thus, it is possible to reduce nitroben 
Zene to hydrazobenzene in a Single reaction nix 
ture. However, it is possible to reduce nitroben 
Zene to azoxy- and/or azobenzene in One reaction 
mixture, as illustrated in the above examples, and 
then to isolate and reduce the resulting azoxy 
benzene and/or azobenzene to hydrazobenzene 
With a fresh charge of sodium hydroxide and 
r)ethanol. 
The temperature at which the reaction is car 

riéd out also may be varied although, in the re 
duction performed with the aid of alcoholic caus 
tic alkali, temperatures at or near the boiling 
point of the reaction mixture at atmospheric 
pressure (ordinarily about 90° to 105°) are pre 
ferred. At lower temperatures, the reaction is 
slower, under otharwise similar conditions, and 
may require an excessively long time to produce 
the same results as the preferred temperatures. 
Conversely, higher reaction temperatures result 
in a short time cycle but require the use of closed 
reaction vessels. However, temperatures greatly 
exceeding 110°, though not precluded, are less 
desirable; since even in the presence of the re 
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duction promoters they lead to evolution of con 
siderable announts of hydrogen gas and forma 
tion of primary annines, with consequent loss of 
yield of the desired reduction products. 
While for economical and singe operation it 

is preferred to use, as a Solvent or diluent of the 
reaction mixture, an excess of the alcohol ein 
ployed for the alcoholate, the invention is not 
limited thereto. Thus, other solvents and dilu 
ents can be employed; for example, the proceSS 
may be carried out with amounts of Sodium hy 
droxide and methanol only slightly in excess over 
the amounts theoretically required for the reduc 
tion in a reaction in edium containing a sufficient 
amount of Xylene to provide a stirrable reaction 
mass. Instead of xylene, other inert solvents or 
diluents inay be used, such as benzene, toluene, 
mono- and dichlorobenzenes. Further, while it 
is simpler to employ, as the solvent or diluent, 
an excess of the alcohol functioning as a reduc 
ing agent, other alcohols can be empioyed; also 
mixtures of alicohols can be used, especially where 
it is desired to modify the boiling temperature 
of the reaction mixture. 
As a matter Of convenience and for economical 

Operation, the process is generally carried out by 
forming a metal alcoholiate in the reaction mix 
ture; for example, by reacting caustic alkali with 
the alcohol. If desired, however, preformed metal 
alcoholates may be employed as reducing agents, 
in which case the diluting effect of the water 
formed as a by-product of the reaction of caustic 
alkali with the alcohol is avoided. 

Sodiuin hydroxide and nethanoi are employed 
in the Specific examples in view of their rela 
tively lower cost and ready availability. The in 
vention is not limited thereto, however, and other 
alkalis (for example, potassium hydroxide) and 
other alcohols (for example, ethyl alcohol and 
the various propyl, butyl, aid higher alcohos) 
may be employed, if desired. 
The products of the reduction can be isolated 

from the reaction mixtures in any suitable man 
ne'. Aside from those cases in which the reac 
tion mixture contains an insoluble residue re 
Sulting from the presence of the reduction pro 
moter in the reaction mixture, the isolation of the 
reduction productS can be carried out in the 
usual in anier. 

Thus, for example, the reaction mixture may 
be cooled to crystallize the reduction product and 
filtered, 2.2d the cake Washed with Water to re 
Inove alcohol, sodiulin fol'imate formed as a by 
product of the reduction, and sodium hydroxide. 
Generally, it is preferred to steam distill the 
methanol (and dehydrate the aqueous methanol 
thus obtained by fi'actional distillation for re 
use in subsequent reactions) and then cool the 
remaining hot aqueous mass to crystallize the 
reduction product, which may be washed as usual 
with Water. Where the product is molten in the 
hot mixture, as in the case of azoxy- and azo 
benzenes, it is simpler to stratify the mass into 
an aqueous phase and an oil phase, whereupon 
the latter can be readily separated, as illustrated 
in the examples. 
The hydroxynaphthalene reduction promoters 

of the above type are generally soluble in the 
aqueous and/or alcoholic layer noted above, and 
thlls can be Separated from the reduction prod 
luct. When the use of the reduction promoter 
produces a, Sinal amount of insoluble by-prod 
luct, it may be removed in any suitable manner, 
as by filtering the hot mixture prior to the phase 
Separation, or as illustrated in the examples. 
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8 
A similar, somewhat less pronounced, reduc 

tion-promoting effect is produced upon reduc 
tions of the type referred to above by certain 
other non-quinoid hydroxy- and amino-naph 
thols and naphthol sulfonic and carboxylic acids. 
Thus, products containing substantial amounts of 
a Zobenzene in addition to azoxybenzene are ob 
tained by repeating the procedure described in 
Example 1, part A, using 12 parts of any one 
of the following hydroxynaphthalenes in place 
Of the 2-naphtol-4-sulfonic acid: 
5-hydroxy-1-naphthol (1,5-dihydroxy-naphtha 

lene) 
6-hydroxy-1-naphthol (1,6-dihydroxy-naphtha 

lene) 
1-naphthol - 2 - carboxylic acid 

naphthoic acid) 
5-amino-1-naphthol 
8-amino-1-naphthol-5-Sulfonic acid (1-amino-8- 

naphthol-4-Sulfonic acid) 
6-amino-1-naphthol-3-sulfonic acid (2-amino-5- 

naphthol-7-sulfonic acid) 
7-hydroxy-2-naphthol (2,7-dihydroxy-naphtha 

lene) 
2-naphthol-7-Sulfonic acid 
5-acetylamino - 2 - naphthol 

naphthol) 
8-acetylamino-2-naphthol (1 - acetylamino - 7 
naphthol) 

1-(4'-naphthpiazo)-2-naphthol-4-sulfonic acid 

(1-hydroxy-2- 

(1-acetylamino-6- 

I claim: 
1. The improvement in the method of reducing 

an aromatic nitrogen compound containing nitro 
gen in a reducible form as a nuclear Substituent 
at a higher stage of oxidation than the hydrazo 
stage by the action of a metal alcholate, which 
comprises carrying out the reduction in a reac 
tion mixture containing a hydroxynaphthalene 
Selected from the group consisting of the naph 
thols, 8-hydroxy-1-inaphthol, 8-amino-1-naph 
thol, 5-amino-2-naphthol, 2-naphthol-4-Sulfonic 
acid and 2-Inaphthol-3-carboxylic acid, whereby 
the reduction of the aromatic nitrogen compound 
is promoted. 

2. A method as defined in claim 1, which con 
prises heating the aromatic nitrogen compound 
With a reducing mixture of an alkali metal hy 
droxide and a lower alcohol in a reaction mixture 
containing a hydroxynaphthalene in an amount 
corresponding with 400 to ?o mol per mol of 
aromatic nitrogen compound, Said hydroxynaph 
thalene being selected from the group consisting 
of the naphthols, 8-hydroxy-1-naphthol, 8 
amino-1-naphthol, 5-amino-2-naphthol, 2-naph 
thol-4-Sulfonic acid and 2-naphthol-3-carboxylic 
acid. 

3. A method as defined in claim 2, wherein the 
nitrogen in a reducible form is a substituent in 
a benzene nucleus. 

4. A method of reducing an aromatic nitrogen 
COImpound containing nitrogen in a reducible 
form as a Substitutuent in a benzene nucleus at 
a higher stage of oxidation than the hydrazo 
Stage and selected from the group consisting of 
nitrobenzene, an Ortho-substituted nitrobenzene, 
and reduction products thereof, which complises 
heating the aromatic initiogen compound with an 
alkali metal hydroxide and a lower alcohol in a 
reaction mixture containing a naphthol, whereby 
the reduction of the aromatic nitrogen compound 
is promoted. 

5. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible 
form as a substituent in a benzene nucleus at a 
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higher stage of oxidation than the hydrazo stage 
and selected from the group consisting of nitro 
benzene, an ortho-substituted nitrobenzene, and 
reduction products thereof, which comprises 
heating the aromatic nitrogen compound with an 
alkali metal hydroxide and a lower alcohol in a 
reaction mixture containing 8-amino-1-naphthol, 
whereby the reduction of the aromatic nitrogen 
Compound is promoted. 

6. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible form 
as a Substituent in a benzene nucleus at a higher 
stage of oxidation than the hydrazo stage and 
Selected from the group consisting of nitroben. 
Zene, an Ortho-Substituted nitrobenzene, and re 
duction products thereof, which comprises heat 
ing the aromatic nitrogen compound with an 
allkali riletal hydroxide and a lower alcohol in a 
reaction mixture containing 8-hydroxy-1-naph 
thol, whereby the reduction of the aromatic nitro 
gen compound is promoted. 

7. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible form 
as a Substituent in a benzene nucleus at a higher 
stage of oxidation than the hydrazo stage and 
Selected from the group consisting of nitroben 
Zene, an Ortho-substituted nitrobenzene, and re 
duction products thereof, which comprises heat 
ing the aromatic nitrogen compound with an 
alkali metal hydroxide and a lower alcohol in a 
reaction mixture containing 2-naphthol-4-sul 
fonic acid, whereby the reduction of the aromatic 
nitrogen compound is promoted. 

8. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible form 
as a substituent in a benzene nucleus at a higher 
stage of oxidation than the hydrazo stage and 
Selected from the group consisting of nitroben 
Zene, an Ortho-Substituted nitrobenzene, and re 
duction products thereof, which comprises heat 
ing the aromatic nitrogen compound with an 
alkali metal hydroxide and a lower alcohol in a 
reaction mixture containing 2-napthol-3-car 
boxylic acid, whereby the reduction of the aro 
matic nitrogen compound is promoted. 

9. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible 
form as a Substituent in a benzene nucleus at a 
higher stage of oxidation than the hydrazo stage 
and Selected from the group consisting of nitro 
benzene, an ortho-substituted nitrobenzene, and 
reduction products thereof, which comprises in 
corporating a Small amount of a naphthol, into 
a reduction reaction mixture containing sodium 
hydroxide and a lower alcohol, and heating the 
aromatic nitrogen compound with the resulting 
reaction mixture. 

10. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible 
form as a Substituent in a benzene nucleus at a 
higher stage of oxidation than the hydrazo stage 
and Selected from the group consisting of nitro 
benzene, an ortho-substituted nitrobenzene, and 
reduction products thereof, which comprises in 
corporating a Small amount of 8-amino-1-naph 
thol, into a reduction reaction mixture contain 
ing sodium hydroxide and a lower alcohol, and 
heating the aromatic nitrogen compound With 
the resulting reaction mixture. 

11. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible 
form as a substituent in a benzene nucleus at a 
higher stage of oxidation than the hydrazo stage 
and selected from the group consisting of nitro 
benzene, an ortho-substituted nitrobenzene, and 

O 

15 

20 

25 

30 

35 

40 

50 

55 

60 

65 

15 

O 
reduction products thereof, which comprises in 
corporating a small amount of 8-hydroxy-1- 
naphthol, into a reduction reaction fixture con 
taining sodium hydroxide and a lower alcohol, and 
heating the aromatic nitrogen compound with the 
resulting reaction mixture. 

12. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible 
form as a Substituent in a benzene nucleus at a 
higher stage of oxidation than the hydrazo stage 
and Selected from the group consisting of nitro 
benzene, an ortho-substituted nitrobenzene, and 
reduction products thereof, which comprises in 
Corporating a Small amount of 2-napthol-4-Sul 
fonic acid, into a reduction reaction mixture con 
taining sodiul hydroxide and a lower alcohol, 
3:nd heating the aromatic nitrogen compound 
with the resulting reaction inixture. 

13. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible 
form as a Substituent in a benzene nucleus at a 
higher stage of oxidation than the hydrazo stage 
and selected from the group consisting of nitro 
benzene, an ortho-substituted nitrobenzene, and 
reduction products thereof, which comprises in 
corporating a Small amount of 2-naphthol-3- 
carboxylic acid, into a reduction reaction mix 
ture containing sodium hydroxide and a lower 
alcohol, and heating the aromatic nitrogen com 
pound With the resulting reaction mixture. 

14. A method of reducing an aromatic nitrogen 
compound containing nitrogen in a reducible 
form as a substituent in a benzene nucleus at a 
higher stage of oxidation than the hydraZO stage 
and selected from the group consisting of nitro 
senzene, an ortho-substituted nitrobenzene, and 
reduction products thereof, which comprises heat 
ing the aromatic nitrogen compound with sodium 
hydroxide and methanol in a reaction mixture 
containing a small amount of a hydroxynaph 
thalene selected from the group consisting of the 
naphthols, 8-hydroxy-1-naphthol, 8-amino-1- 
naphthol, 5-amino-2-naphthol, 2-naphthol-4- 
sulfonic acid and 2-naphthol-3-carboxylic acid, 
as a reduction promoter. 

15. A method as defined in claim 14 wherein 
an amount of the hydroxynaphthalene corre 
sponding with 400 to mol per mol of aromatic 
nitrogen compound is incorporated with a re 
ducing reaction mixture containing Sodium hy 
droxide and methanol, and the aromatic nitro 
gen compound is heated with the resulting re 
action mixture. 

16. A method as defined in claim 15 wherein 
the aromatic nitrogen compound is nitrobenzene 
and the hydroxynaphthalene is a naphthol. 

17. A method as defined in claim 15 wherein 
the aromatic nitrogen compound is nitrobenzene 
and the hydroxynaphthalene is 1-naphthol. 

18. A method as defined in claim 15 wherein 
the aromatic nitrogen compound is nitrobenzene 
and the hydroxynaphthalene is 2-naphthol-4- 
sulfonic acid. 

19. A method as defined in claim 15 wherein 
the aromatic nitrogen compound is nitrobenzene 
and the hydroxynaphthalene is 8-amino-1-naph 
tho. 
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