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ZNTROPUCTION:

The well known sulfenilie seld rearrangement (i.e. the
synthesis of spiline-para-sulfonic acid from aniline by sulfuric
acid baking) is used commercially to prepsre several intermedistes
of importanée to the lake ipdusiry, #Among these are para-tolufdime-
neta~gulfonic aecid ?“Lithaaol“ Rubine BG intersedlate) and para-chlor-
aniline-ortho-sulfonic acid ("Lithosol? Bearlet 2YL intermediste).
?g;'tormgiiés synthnesized from pera-toluidine; the latter from para~
ehlor-sailine.

The comparative simplicity of these manufacturing procesases.
has lsd to the consideration of thelr possible Introduction at Newark.
As @& preliminary it was necessary to obtain some information on the

laboratory preparations, which study constitufos the subject of the
prosent report.

It has been shown that both peres~tolifBiine-meta-sulfonic
seid (PTMS8A) and pera-chlor@aniline-ortho-sulfénic aeid (PCAOEA)
can be readlily prepared in good yield by a sulfuric acié baking
synthesis., Although only a limited smount of laboratory study was
devoted to these preparations, nevertheless the ylelds obtained were
quite encouraging. For PTHSA o maximum yield of 86.5% of theory was

- realizedy for PCAOSA a yleld of 70.5% was attained. It is reasonable

to expect that a limited variable study, including investigstion of
the baking temperature and the duration of baking, may disclose condi-
tions leading to still higher yields., Ro further laboratory study of

’theae specific syntheses 1s contemplated at the present time.

Any equipment installatlion suitable for the manufscture of
PTHSA would also be suitable for the preparation of other intermediatles
by the sulfuric acid baking synthesis. At the present time the two
intermediates covered in this report and "Lithosol™ Red 2B Acild are
the only ones synthesized by this method which are currently used at
Rewark. However, it 1s possible to prepsre many other products, some
of which are definitely spsculative and the merit of which has yet to
be demonstrated, and 1t 1s planned to high spot such possibilities,
Por this purpose cheap substituted aniline compounds, which on theo-
retical grounds should lend themselves to conversion by the sulfanilie
acid type of rearrangement, are belng investigated, This speculative
study will be reported elsewhere.

GENERAL DISCUSSION:

The preparation of PIMEA from pera~toluidine by treatment
with concentrated sulfuric acid and subseguent baking 1s frequently
mentioned in the early literature (Ref, 1), but the directions for
the preparation are nonme too expllcit. Two attempts to prepare PTHSA
in sccordence with these vague directlons led to only limited success,
the maximum yield obtained being 39.4% of theory.
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’?g’davefﬁl imveﬁtifkﬁiﬁnféf‘th&<eaﬁﬁitiama N6GeEEATY
e wﬁn s ¥ 8 in"thiz b g process was wsde by Huber
owing. ﬁﬁﬁ an@ammﬁ&%hﬁioua of Huber' 1t was found

,aﬁs%hle ta in &sa» yiedds slgniriecsntiy to 86.5% in the case of

R %bﬁ% ﬁgﬁ k. 1% was dlesrly éﬁmaaﬁﬁrate& thet two stages
of the “f“ﬁawatién 6%1&1&&1 in &atewmiuaua yialdsj these ares

“;_1. The foruation of the aeid sulfate fwam the . fwa« baaa» ”

© 2. The baking of the scid sulfate to effect the ve-
T &t#aagamau% te ﬁ&e aming - aalf%azw uei

xn the sarly litarature 1t was syparamtly eommon prnutiae
to zhrm the aold sulfate by treatmemt of the amine with concentrated
sulfuric acid. #As 1z well knhown, 1t is extremely 4ifficult to obtain
a unifa?m.raaatiaa by such & procedure. Buber recogniszed thst the
pifornity of this treatment leod to complications, such a3 forma-
%iaﬁ f disulionie acids end other by-products, in the subseguent
vaking stage of the synthesis. However, by using diluted sulfuric
seld -~ Huber recommends 708 in most cases - it is possible to prepare
the anine seld sulfate in agueous solution at high temperature. Even
though this erystallizes on cooling, nevertheless a unlform prodvct
has been assured by its preparation in solution.

Since for every mole of amine scid sulfate rearranged to
'the amine sulfoniq ecid, one mole of water 48 liberated, and since
~this reaction is reversible, Buber recognized the value of working
at reduced pressure during the baking. For similsr reasons the dura-
‘tion of the baking eyele may be reduced when operating at reduced
pre&guye, .

In sll cases btut one, the PTUSA end PCAOBA made in the

laherata gurified by ux%raation with aqueous caustic soda and

b precipitation by seidifieation, In this manner little
trou e wis encountonid 1n removing the hard reaction mass from the
. process, In the one case where an attempt was made to obtaln
the P k in erude form (i.e. a8 obtained @irectly from the baking
process), considerable trouble was encountered in rem@feing the hard-
reaction %gss from the enamel psn in which the baking had been con~
ductod. this csse conslderable mechanical force, such &s hammering
of the bottom of the enamel pan, was necessary. It 'is obvious that
the removpl of the crude in%erma&;ata constitutes 8 problem for serious
consideration by competent engineers in the event that we should decide
to manufapture the intermediate end retain it in crude form.

i Another possibility is to extract the intermediate with
stic soda and %o retaln 1t 58 8 atock aolution of the

ety BN g BB o B T B L N 2 0,
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solution for &2 deys showed a gaiy in weight of only 0.06%. At the
end of this period the appearance of the iron was satisfactory, evi-
dence of corrosion appearing only at the freshly cut surfaces. I¥

is therefore safe to assume that & storsge tank mede of wrought iron -
ung%d ge satisfactory for retention of & stock solution of the sodium
salt of PTHE : SR

NS

. Purified laboratory PTHSA and the sodium salt stock szolu~-
tion were found to be satiafactory for the manufacture of ¥huol®
Carmine (RT~443~-D) by the K1994 (direct laking) process or sultable
modifications thereof. The one laboratory preparation of crude .
PTHBA (nitrite value 65,7%) did not give satisfactory results in this
proceas, However, it seems reasonable to assum i had suitable
pB adjustments been made at the erycisl points, the crude intermediates
tould have been made to work satisfactorily.

The PCAOBA (Sosrlet YL intermediate) gave euminently

gat%sfactory Watchung Red BX, RT-488-D, by laboratory raw material
ests, )
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“ A%&fmﬁ.e ferry

75 oc water

214 grams pare-toluidine

200 grams caustic soda
1000 ¢e¢, of waker
1000 ce, of water

10 grams Norite ;
- 10 grams Filtercsl

176 grams sulfuric acid, 100%
as & 50% solution)

GG of oong.a0ld,

hdd ta - .
with a&&rrins* ‘Hest to 100-116%
.,._&ﬁﬁggraﬁually'with a8$ﬁr&ms aarxg
“géﬁ’mzuutas

8tir ﬁ mﬁnusas after ada&tien 18
complete. Poud the solution of
9&&&~%¢1&1ﬂ1ﬁ@ a&&d sulfate 1mt¢'_

a yvound~botton Heat &a T
ol) batide-at 219~ﬁ3@éﬂ for 4 L
at & pressure of 5090 mill 3

of mercury. Cool and extract with
dissolved in

at the boil., Use additionsl

for washing.

distillete is no longer eloudy.

Boil the solution remaining in the
distillation flask with

for 15 minutes. Filter through
stean~jacketed Buchner funnels,
Add with stirring

A fine cream~colored precipitate
is obtained.

Filter, wash, and dry at 140°F,
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Preparation of PCAOBA i1s very similar to the foregeing
reparation of PIMSBA, However, becsuse of the lower solubility of
e acld sulfate of para-chlor-aniline, suitable modifications in

the solution stage must be made. In a&ditieu definite evidence
wss obtained that longer baking is necessary, 10 hours at 210-2309C,
being required to attain a yield of 70.5%.

RTATLS:

Hotebook 1102, Expts. 7 & 8.
PIMEA -~ RN Tests
Hotebook 1098, Expts. 18 & 25.

PCAOBA ~ RM Tests
Rotebook 986, Expts. 34 & 35.

R A 4 .
l. Heville, Winther - BRer. 1947 (1880)
Kichter - Ann. gzg 314 %&ss?
Wymne, Bruce - J. Ehem. Soe. 73, 738 (1898)
2, Huber - Helv. Chim, Acta 15, 1372-83 (1932)
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