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This invention rela.tes to hydrazo compounds
and their production from  nitro-benzenes. It

~also relates to the inversion-of hydrazo-benzenes

to benzidines.. More particularly it deals with
5. the formation of hydraze—benzenes in. a  new
form.

It is khown that n1tr0—benzenes ean be changed
to hydrazo-henzeénes by reduction with zinc and

sodium hydroxide. It is also knewn that the

produets so-obtained ean be converted to benzi-

dines by treatment with hydroehlorie acid. - (The

Synthetic Dyestuff and Intermedlate Produets

- 'Cain & Therpe, 1918, page 22).
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The general course of this reductmn reactlon;
is welt understoed, for example it has beeﬂipomt- E

ed out that the alkaline reduction of nitro-
toluene (g representative of this class) takes the
following course (Zeit. Ang. Chém. 13, 435).
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When the alkaline reduction of nit.ro-‘ben_z'enes‘

to hydrazo-benzenes by means of zinc and caus-
tic is carried out in an aqueous medium, a very

“poor yield is obtained, 70.%. or-more of the ﬂna.l‘

product being toluidine.
An - early improvement in this preeess con-
sisted in carrying out the reaction in an alca-

_holie medium. ~While this gave improved yields

of hydraao-benzenes it involved the additional

expensa of aleohcl recovery. -

Tzmaiiskii (U, S. 8. Russia Patent 116 of Feb. 28,
1925) and Nelson and Prasial (U. 8. Patent
1,644,484 0f October 4, 1927) have recently sug-
gested ‘that this reduction be -performed in “the
presencs of & solvent, not miseible with water.
This method ‘gives better yields than are ob-
tained in ‘an _agueous medium but like the Te-
action in an slcoholic medium mentioned above
involves ‘the cest of solvent recovery.

As a third alternative, the reduction may be
carried to- the azo-benzene stage or somewhat

“further, ‘without the use of any solvent or dil-

uent whatever, . other than the water. intro-
duced with the eaustic solution used to activate
the zinc; this water being less than 10% of the
weight of the nitro-body. By the aze-~benzene
stage it -is intended te refer to  that portien
of the reaction where the amount of the azo-

- benzene present. is near the maximum:; or where

the melting point of the mixture begins to rapid-

- ly.dpproach 115% C.  After this stage is reached

as the reduction continues, the freezing. point
of the charge rapidly rises, and it is therefore
necessary to iniroduce some diluent with which
the well agitated mass may be mixed to avoid. its
goligifying (at the reduction temperature de-
sired), into a-rigid eake and thus stopping the
reduction. It has been customary, therefore, in
this methed; ta add to the well agitated: reduc~
tien mass, when its melting poeint begins: fo rise
rapidly, an amount of hot water from once to
twice the weight of the nitro-teluene charged.
‘Thereafter the reduction has been completed by
further addition of zinc and sodium hydroxide,
yvielding pellets of hydraze-toluene together with-
zinc sludge. These pellets have the form of
irregular granules averaging from 1 to 3 mm. in
diameter.

When the inversion to benzuhnes is made by
treatment with acid (for example, hydrazo-tolu-
ene to tohdme) the reactions chleﬁy occurrmg
are te-

Hydrazoatoluene ) Ditolyline
. NH; €Hs
Tohume .
CH, CH,

10

15

40

&b

50



[

10

15

20

2

30

2 .

It has been found that the hydrazo-benzene
pellets, produced according to the prior art, due
to their density, smooth surface, and form, are
entirely unsuited -for economical inversion to
benzidines by treatment. with acid, the reaction
being extremely slow.

For this reason, in the past it has been found
advantageous to invert the hydrazo-benzene by
one of two general methods.
first the difficultly reactive pellets have been dis-
solved in & solvent and by the second they have
been disintegrated preparatory to treatment with

acid.  ‘Both methods are inherently expensive and -

involve losses by oxidation of the hydrazo-ben-
zene, In the solvent method the pellets have
been dissolved in some substance such as alcchol,
solvent naptha or henzene and agitated with
aqueous acid of suitable strength. This method
involves the expense of solvent recovery and
yields comparatively large portions of di-tolyline.
In the pellet disintegration method an attempt
to decrease the oxidation losses of hydrazo-ben-
zene in grinding has been made by utilizing ap-
paratus which excludes air. ‘This is an additional
cause for expense.  Whether disintegrated in
the presence or absence of air the treatment of
the hydrazo compound with acid has usually fol-
lowed as quickly as possible to further decrease
theloss by oxidation. ) ’

It is obvious, therefore, that ‘the prior art

" methods illustrated above, all possess undesirable
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and disadvantageous characteristics.
This invention has for an object the prepara-
tion of hydrazc-benzenes in a new physical form

‘and improved methods for producing such com-~

pounds. OCther objects are to devise new.pro-
cesses for the preparation of benzidines. and to
devise processes which will increase the yield and
quality - of hydrazo-benzenes and benzidines.
Other objects will appear hereinafter. -

The above -objects are accomplished by the

‘present invention whereby the reduction of nitro-

benzenes to. hydrazo-benzenes is. carried out in
the presence of a protective colloid and whereby
the resultant hydrazo-benzene is inverted to a
benzidine in the presence of a mineral acid. -
It was shown above that in the production of
hydrazo-benzenes, the reduction of nitro-ben-
zene to the azo-benzene stage or further may be
carried out without the addition of any solvent
or diluent. Tt has now been discovered that if,
at this stage, a quantity of water be added suffi-
cient to carry the reduction products in sus-
pension and containing an amount. of protective
colloid sufficient to form an emulsion of the re-

" duction products in the water, the reduction may

then be completed by further additions of zine

and caustic with numerous advantages.
The:invention will be readily understood from

the consideration of the following examples.

E:cample I

-One hund*ed (106) g. of o- murontoluene were
placed in g four-necked flask provided with means
for rapidly agitating the contents thereof, a ther-
mometer, a condenser and an inlet for zine and
sodium hydroxide. This flask was surrounded by
a hot water bath.  Small increments of zinc dust
and of dilute agueous sodium hydroxide were then
fed into the agitated charge, which was main-
tained at 100 to 115° C. Upon reaching the azo-
toluene stage,.as judged by the amount of zinc
added and by the color of the mass, 200 g. of a

0.2% aqueous soap solution at 100° C. were rap-.
idly added and the reduction continued by the

-According to.the.
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addition of more zinc until the reduction mass
was a light gray color, showing that the hydrazo

stage had been reached.

The hydrazo-benzenes produced by the process
set’ out above may he substantially freed from
zine-hydroxide by treatment with sulfuric acid.
This will be clear from the following explanation.

‘The slurry resulting from the above process was

treated. at ordinary temperatures with a 20%
solution cf sulfuric acid in an amount equal to
125% of  the molecular quantity required to
change all the zinc present to zine sulfate. The
miixture was agitated for 20 minutes and the
hydrazo-toluene filtered off and washed with
water.

The hydrazo-benzene produced as above set
out 'may be treated directly with a mineral acid
of suitable strength to invert it to the corre-
sponding benzidine. This process will be readily
understood from' the following example.

Exomple II

10

Into a vessel pfovided with an agitator and .

cooling coils was charged 10% hydrochloric acid
by weight, in about 100% excess of that theoreti-
cally required for the inversion. This acid was
cooled to 9° C., and into it was shovelled, grad-
ually with good agitation the moist, highly dis-
persed hydrazo-toluene, the temperature heing
kept under 10° C. until inversion was complete,
as: shown by chemical tests, afier which the
charge was heated to 70° C. and sufficient water
added to dissolve -the tolidine-hydrochloride.
After this point the tolidine was freed from the
toluidine by precipitation of tolidine sulfate and
filtration. The base was then formed with sodi-
um carbonate in the customary and well known
way.

The protective colloid preferred is usually some
water soluble salt of a fatty acid commonly
termed a soap. Other protective colloids may be
used however for example, a member or mem-

ers-¢f the group exemplifisd by Turkey red oil,
glue, casein and the water soluble fraction of
sludge acids (such as result from the treatment
of petroleum oils or fractions thereof with sul-
furic acidy. The strength of the water sclution
of the protective colloid may vary but the solu-
tion need not ordinarily contain more than 5%
of the colloid.

In the separation of the zinc from the hydrazo-
benzenes the reactions may be carried out at ordi-
nary or reduced temperatures. The preferred
strength of sulfuric acid is freom i0 to 20% al-
though stronger or weaker acid may be used if
desirable. The length of treatment with the
sulfuric acid may be varied as desired although
usually 20-30 minutes suffices for solution of the
zinc. The minimum amount of sulfuric acid

" is that molecularly necessary to change the zinc

present to zinc sulfate, but ordinarily an excess
of acid is used. The excess should be as small
as possible due to its effect on the hydrazo body
and under usual operating conditions 25-50%
excess ig sufficient. )

The guantity and identity of the mineral acid
used Ior the inversion may vary, but it is pre-
ferred to use hydrochloric acid in concentrations
of from 5 to 20% by weight. The use of nitric
or other oxidizing acid is not permissible. It is
to be understood that other concentrations and

other mineral acids may be used. Preferably:

the temperatmes used for inversion are below
10°°C. -

‘While  this.. mventlon is not hmlted to any
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‘specxﬁc n1trq-benzene certam m’uo :ooches con-
“certing: wmch this"invention has partzcu’ar im-
- portapee  are: nitro-benzene, nitro<t olhen

L ni=
tro anisel; and-their homelogues: o

The invention herein.disclosed has numerous,
-advantages among -which are convenience :of op-~

eration and vubstamlaﬂy quanm’ca’mve ylelds ‘of

* henzidines.
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The hydrazo- benzene produued by this’ Urocess
is'in the form of-extremely fine particles readily

,uepaxable by filtration:and ¢apable of ‘being in-

verted by an agueous s

acid with great speed and
with improved. yields..

tiom of the thin-coat of 001101d which adheresito
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the particles:

-+ This invention: avoids the neces sity. of d_lsmte-'

gratmn of the solid “hydrazo-benzenes  and the
selvents nom ‘the vamous stages of’
‘the reaection. -

recevery- of

“While certain theones have been S\/t out to
aid in undefstanding the invention it; 1 not de-

-.sived to Limit it thereby." :
- AS many apparently widely diﬁeren‘b embodi~-
_rents.of this invention: may be: made without.
“departing ‘frova the spirit-and scope thereef, it
15 to be understood that we do'not limit ourdelves:

to: the “specific. embodiments thersof excnnt as

~defined in uhe appended c’alms

We claim:
1, The process comprising czddmg to &

ide . while: maintaining the temperature at abohi,

7109° .C.to- about-115° ., -until the nitro-iociuene

has. been reduced to th° 1820~ -toluene: stage, -add-

ing: aoout 200 parts of an agueous approximataly

2%.. soap- solution which -has ' a temperature of

~about 160°% C.;icontinuing the addition of zine and
V'alkah—metal hydroxide ufitil-the charge has‘been

“ reduced:to’ the. hydraze-toluene stage, wWashing

‘ ,amoun-t, about twice that

Conl
Lt

‘the resultant product with about 10~269% sulfuric -
acid for.from-20-30 minutes at not greater.than:
ordinary temperatmes thereafter. adding the said .

produet in small increments to an approximately
10% hydroehloric aeid soliution held at: about
0°:¢.; the- saild hydrvochleric: acid 1

to:.convert -the hydraze-toluene ‘compound: to
tolidine, -

100° C. to about 115°°C;, untl‘ ths niiro-benzene

.- las been reduced to the azo-behzene stage-adding

about 200 parts of an’ agueous approximately 2%
soap sclution. which has a temperature of about
100° C., continuing the-addition of zinc and al-

“acid for from 20-30 minutes gt not greater than

ordinary temperatures, thereafter adding the said
product in small increments to an approximately

"10% hydrochloric acid solution held at about 0°
_C., the said hydrochloric acid being in an amount -
‘about 200% of that 'theoretically. hecessary. 1o
convert the hydrazo-benzane- compound to a ben~

zidine, maintaining the temperature below about

5.10° C, until the inversion to the benzidine i:sub-

B 1’a,w1'r 8 ¢oating

. This product may more-
-over:be handled commercially with great freedom:
of oxidaticn probably dueto the profecting ac--"
. which

sbout 105"
parts of ortho-nitro- toluene, smail increments of
- zinc and & dilute solution of alkali-mietal:hydrois

: face thereof whichis substantially

“drazo-toluene wh

being: in:an’
the cre’mc@-ly ‘NEecessary:

‘maintaining the -temperature - below-
about 10°. C:, until’ the inversion: £o: tolidine  is’
~. substantially conlplete apd sepa*a, nﬂ the toli-
“dine.-

L% The process comrmsmg cuddmc to about 10“ :
,"paﬂ‘ts of ‘@ nifro-benzene, small:inerements . of
* zing and & dilute:solubion of alkali-metal hydroxs.

‘ide while msintaining the temperature at absui: hydrazo-benzenes

stantla,lly completﬂ and se para.tmg the benaldme
compound. -

3. Hydrazo. to;uene in t’fln form of fine pa rudes; .
{ soap thereon-and c‘n.:u’auter— BTN

ized by great fr e°d ra-from oxidation,”

4, Hydrazo<benzenes in the. form of fine par-
ticles-and hav ing a.coating: of a prom:trvm coled_

n tnerean

“” 5. drazo- hélizenes in tbe ;0"‘111 of fine par-."

- t les. and having & ceating of soap thereon.
6 ‘Tn the process of inverting hydrazo—benzenes .

‘the steps of finely dividing fthe hydrazo- bunzc\ne

and ‘coating the surface’ of the particles: with-a

protective ¢olloid:

- The process of pzoducmv bydrazo toluene’
treating” ortho-nitro=toluene
and-dilute alkall to convert iv:
taining the
temperature ab about '100° C. o about’ 115° -

‘comprises
with suffcient vine
to the' azo-toluens stage while main

thereafter adomg an aqueous: sélutioh of a pro-

tective colioid; continuing the I'Cdnluth"l to -hy-

B3 drazs—_

drazo-toluene, - and 'separa’ci‘ng ae;

“toluene.

8. The process of producmg hydrazo- benzams
which comprises- tr
ﬁmnnt zine and dilute-alkali to' convert them to-
the
te mperatule at-about 160° C: to aboub '115° ¢
thereaiter adding an a

zenes. -
9. The' hydrazo Lrﬂusre Doay in tHe foim oOf
particles Having o protective colloid on the sur-
identical with
that *‘e:ultm‘r from the process of producing hy-
nitro-tolusns with suffic
taining the temperature

at sbout 100° C. fo aboul

118° C.,'thereafter adding an-adueous golution of.

g ‘protective colloid; continuing the reduction to
hydrazo-toluene, and ueparatmg tne hydrazo-
toluene body.

10, The hydrazo benzene Uody in the fmm ct

particles: Having o’ protective eolloid ‘on the surs:

Tace thereof whi ich'is substantially identical with
that resulting from the process of producing hy-
drazo-benzenss ‘which comprises-treating nitro-

“henzenes with. sufficient zine and dilute alkali to

convert said nitre-benzene to:theé azo-benzene
stage while maintaining the temper rature at abols

15 €. to about 115° C.; thereafter adding: ‘anr

éating nitro-benzenes with sufs 2

azo-bensene ‘stage while*maintaining’ the:

10

\ uecus solution of & pro-i :
- tective collcid, contiﬁuing e reduction to-hy-
drazo—benzanes and sepava,umff the hydx azo—ben—

ich_comprises treating crtho-
tent zine and dilute alkali”
. b0 convert it to the azo-tolhene stage while-main-+ .
“40

ot
<

agueous solution 01 a m‘owctlve colioid, continuing -

the ‘reduction: to. “hydrazo- bcnzenes and sepa- I
: rating the hydrazo-benzene body. - - :

“11. The process of obtaining high - ylelds of

from nitro-behzenes compns-r
Jing treating o nitro-benzene with inecrements of
‘i and dilute alkali-metal hydroxide to- réduceé

60

it to-the-azo-benzene stage; adding a protective
colloid in water and continuing the addition of .

" zinc and hydroxide until a -hydrazo- benzL,ne 1s
kah—me’csﬂ hydroxide until-the: charge ha,S been.

‘reduced’ to- the hydrazo-benzene stage, washing
*the resultant product with about 10-26% sulfuric.

produced and then separating it:-
12, 'The" process of obtaining ‘high yields of

hydrazo-benzenes from nitro benzenes compris-
ing ‘treating a nitrobenzene with inerements of :
zinc and dilute alkali metal hydroxide to reduce

it to- the azo-benzene stage, and addmg Wa.ter
containing water soluble soap. .

13. The -process  of -obtaining  high ylnlds of
hydrazo-benzenes from: nitro benzenes compris-

65

70

ing treating a nitro-benzene with ‘increments of

-zinc and dilute alkali-metal hydroxide to reduce
it to the azo-benzene stage; adding a.soap solu-
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tion and.continuing the eddltion of zince and hy-

droxide until a hydr aZ0- benzene 1s produced and

then separating it.

14, The -process . of obtaining. high ylelds of
hydrazo-benzenes from nitro benzenes comprising’
treating a nitro-benzene with increments of zinc

and dilute alkali~metal hydroxide to reduce it o

tne azo-benzene stage, and adding a soap solution:
~of concentration less than -5% and .continuing -
the treatment with zinc and hydrox1de to form ‘

the hydrazc-benzene.

15, The process. of obtam ng h1frh ylelds of
hydrazo-benzenes from nitro benzenes compris-
ing treating a nitro-benzene with increments of
zinc and dilute alkali-metal hydroxide to reduce
it to the azo-benzene stage, adding a dilute soap
solution .in -an amount sufiicient to cause. the

- hydrazo benzene to be formed in small particles

RPN
s

™
<

and continuing the treatment with zinc and hy-
droxide to form the hydrazo-benzene.-

16, The product which is substantially 1den+10a1
with that resulting. from the process. of obtain-
ing high yields of hydrazo-benzenes from nitro-
benzenes: comprising treating a  nitro-benzene
with increments of zinc and dilute alkali-metal

hydroxide to reduce it to the azo-benzene stags,

" adding o dilute soap soltution in an amount suf-

- small particles and continuing the addition of zinc

ficient to cause the hydrazo-benzene- to he formed

- in small particles.

17. The method of p1‘oducmo 1'nmoved yields

of ﬁnely divided, oxidation resistarit hydrazo~

toluene comprising treating nitro-toluene with

increments of zinc and dilute alkali-metal hy--

droxide to reduce it to the azo-toluene stage. add-
ing a dilute soap solution in an:amourt suficient
to cause the hydrazo-tcluene to be formed in

and hydroxide until a hydrazo-toluene is plo-
duced and then separating it.
18, The method of producing -improved ylelds

of finely divided, oxidation resistant hydrazo-:

benzenes comprising treating nitro-toluene with
increments of zinc and dilute alkali-metal hy-

droxide to reduce it to the azo~toluene stage, add-.

ing a dilute soap solution in an amount sufficient

- to cause the hydrazo—toluene to be formed in

- zinc and- hydroxide until. & hydrazo-toluene is -

60

small particles and continuing the addition of

produced- and then separating it.

19.. Hydrazo-benzenes in the form of ﬁne par
ticles having a coating of a protective colloid
thereon and characterized by gieaf freedom from
oxidation.

20. The process of producmg hydrmzo toluene
which comprises - treating ortho-nitro-toluene

with sufficient zinc and dilute alkali to convert it -

to the azo-toluene stage while maintaining the
temperature -at about 100° €. to about 115° C.,
thereafter adding an aqueous solution. of a pro-

tective colloid, continuing the reduction with zinc -

and dilute cvlkah to hydrazo-toluene; and sepa-

* rating the hydrazo-toluene

1,998,488

21. The process of producing hydrazo-benzenes
which comprises {reating a nitro-benzene with

‘sufficient zinc and dilute alkali-to convert- it

to the azo-benzene stage while maintaining the
temperature at about-100° C. to about 115° C,
thereafter adding an aqueous solution of a pro-

tective. colloid,” continuing the reduction with

zine and dilute alkali to hydrazo-benzenes, and

separating the hydrazo-benzenes.

" 22. The hydrazo-toluene body in the form of
particles having a protective colloid on the sur-
face thereof which is substantially identical with

“that resulting from  the process of producing

hydrazo-toluene which comprises treating ortho-
nitro-toluene with sufficient zinc and dilute al-
kali to convert it to the azo-toluene stage while
maintaining the temperature at. aboiit 100° C.

ot

10

to. about 1i5° C., thereafter adding an aqueous .

solution of a 'proteeti_vecolloid, continuing the re-.
duction with zinc and dilute alkali to hydrazo- ¢

toluene, and separating the hydrazo-toluene body.

- 23. The hydrazo-benzene body in the form of
particles having ‘a protective colloid on the sur-
face thereof which is substantially identical with

‘that resulting from the process.of producing ¢

hydrazo-henzenes which comprises treating ni-
tro-benzenes with sufficient zinc and dilute alkali
to convert said nitro-benzene 1o the azo-benzene

- stage while maintaining the temperature at about
180°- C.-tc about :115° C., thereafter adding an

aguecus solution of a protectwe colloid, continu-

.ing the.reduction with zinc and dilute alkali to

hydrazo-benzenes, and separating the' hydr-azo-

‘benzene body.
24; Hydrazo- benzenes in the form of fine par-

ticles having thereon a coating of & prOuectwe col-
loid from the group consisting of soap, Turkey-
red oil, water soluble sludge acid fractlon glue
and casein.

25, In the process. of i’nverting hydrazo-ben-

.zenes by treatment with non-oxidizing mineral -

acids, the steps comprising finely- dividing the
hydrazo-benzene and coating the surface of: the
particles with Turkey red oil. -

26. The “process.-of obtaining. high yields of
hydrazo-benzenes from - nitro benzenes compris-
ing treating & nitro-benzene with increments of
zinc and dilute alkali metal hydroxide to reduce
it to the azo-benzene stage, adding water .con-
taining a member of the group consisting of soap,

‘Turkey -red oil, glue, Water soluble sludge -acid

fraction and casein.
- 27. T the process of lnvertmvr hydrazo- ben-
zenes by treatment with non-oxidizing mineral

acids, the steps comprising finely - dividing the -

hydrazo-benzene: and coating. the surface of the

40.
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particles with Water soluble sludge acid frac-

tion.
WILLIAM S.'CALCOTT. .
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