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. L availability. of 3,3%«61
& short investigs ‘of the synthesis of this | ,
ortho-nitro-chlor«bensene, 1% was Emown thet other pigmemt
manufacturers had slyesdy begun to synthesize their own inter-
medisted, since Qrehen was unable Yo produce wore than was
requived for their own need in thé mepufscture of *Lithosol®
Yellew G Concantratad. The pivpose of this {hvéstigation was to
‘gathey sofficient inforwation %o determine shebher we should

The ltmtit

- wnderSske the menufacture of 3,3%-afehlvrbenslidine at Rewark.

, gl practiove for the synthasis of
3,3%-dichlorbengidine from ortho-nliro-chlor~bengene Iinvolves o
reduebion of the nitro compound ¥With sinc dust in alkaline mediunm,
and the hydrazo compound formed thereby is subsequently rearranged

by the action of minersl ecid, This reduction may de carried out

in alcohol solution (Referenge 1), but ¢he one atiempt made in

this laboratory to follow this procedure met with very little

gyccess. A much more commonly used method requires sclvent naphtha

as the reaction mediun (instead of the aleohol of the earlier method),
the other sbteps in the synthesis beilng essentlally the same as

those of the original 5;9 hod. The naphtha process 1s currently used
by Orchem (Reference 2), and the method of prapsring benzidine from
nitrohengene by th:ts process is desoribed in considerable detall

in the literature (Reference 3), The method giving the most

promising results in the current laboratory study was bassed essentially
on the benzidine process descoribed in the literature.

The procedure as currently practiced at Orchem is rather
complicated end requires special equipment not presently available
at Rewark, Among the features of the Dyeworks procedure which
would necessitate significant capltal expenditure if we were to
undertake manufscture at Rewark apel

1., An emulsion of the solvent naphtha with water is formed
at one stage in the process and special hendling and
treatnent sre regquired to break thls emulaion,

2. Bince solvent naphtha has a relatively low bolling
goint, sn efficlent water~cooled condenser is necesasry
o prevent excessive losses of the solvent during the
reduction and subsequent rearrsngement.

3. A édistillation apparatus is required for recovery and
rectlfication of the naphths.

4« Owing to the flammabllity of the solvent, specisl pre~
cautions to guard ageinst fire haserds are necessary.
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Some of the objsctionable ggggurea of this procedure
have been ciroumvented in the laboratory by substituting
per~chlorethylene (mapufactured by the Blchem Department)
for the solvent maphtha. The afvantsges of this solvent
over naphths ave: ‘

1, Tt doez pot form & stable emulsion with water,
snd consequently no special precsutions and
treatment %o break an emlslon are necessary.

2. 8ince the solvent bhas a relatively high bolling
point a water~jJacketed condenser is not necessary
and sn officient alr condenser would probably be
adequate to minimize losses through vaporization
during the reaction.

3., 8inee the solvent is mot miszéible with water it
is readily recovered by simple gravity separa-
tion fyom the mother liguor. Reectification of
the recoverad solvent ls not necessary to permit
{ts rouse in a subsequent run.

4+ This solvent is non-flammable, snd consequently
no fire hasard exists. However, efficient
ventilation is necessary since the vapors thereof

are known to exert an undesirable physiologleal
actlion.

Petails of the laboratory process are desoribed in the
appendix, Ho extensive variable studies or yield studles were
nade., The objective of the current study was accomplished when
it was shown that material satisfactory for use in our new
Benzidine Yellow K-~2008 could be mede by this method,

As has already been indicated the only methods success-
fully applied in the laboratory for the syntheslis were those
using either solvent naphthe or per-chlorethylene as the solvent
nedium. Hodifications, which met with little or no suceess that
were studied included the followingt '

1, Use of alcohol as the medium,
2, Use of 50% alconol.
3. Use of water with Duponol WA as the dispersing sgent.

It was clearly shown 1n this study that adequate washing
of the intermediate with water or am aqueous salinme solution
is necessary to assure 2z product of satiafactory qusality. in
impurity which is water soluble iz formed in the dichlor-bemzidine
hydrochloride, and if this is not removed its presence ls
detected 1n the XK~2008 pigment prepared therefrom by the follow-
ing characteristioes:

DUP050149847




011 Bleaé - maﬁkeﬁiy 1nf§¥1ﬂ¥ :
Lightfastness - slightly inferlor = -

It 1s quite iikely that the" inaﬁaagaa&es ef‘iasaxriainntly washad
intermediates sre due to the pPesence of orthosehlor-anilin
hydrociloride as ean lmpurity, The likelihood of this pnsaibility
wis demonstrated by adding knosn amounts of ertho-chlor-sniline

o satisfactory aiehlerbuamiaxuo spd obtaining the aama~davia&ions
in tinctorial snd fastness properties from standard &-2&9& a8 was
obtained by inadeguately washed &nﬁexmediatas;

112 grams ortho-nitro- 8tir and heat to 85-90%C on a water
chlor~benzene bath

*

500 cc per-~chlor~
ethylene

7.2 g, gaustic soda 100
as 50% aqueous sol.

15 ec water

{pdd intermittently in small portions]

152 grams zinc dust Maintain temperature at 85-90°C until
reagent guality) reaction 1s complete. Endpoint: eolor
changes from deep red to straw color.

Filter ths hot reaction mixture and
ggzr the filtrate with good stirring
o

112 grams hydrochloric acid

100% (310 ce_of 0.362

grams per ¢c)
Heat to 40-30°C. on & steam bath and
continue stirring for 2-3 hours. Ceol,
filter, wash with small portions of
per-chlorethylene and with successive
portions of water or aqueous saline.

Average Yield (based on nitrite value) = 65-70% of theory.
Average Recovery of crude per-chlorethylene = 7o-75%.
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