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PART I.

" The Hydrolysis of certain Arylamides

uged as Dye Intermediates.

.

. The Naphtol - AS - dyestuffs: of the I.G.Farben-
industrie A-G. belong exclusively to the Azo series
of dyestuffs and form an extremely important and modern
branch of colour chemistry. They are insoluble azo
dyestuffs produced on the fibre by the combination of
& NAPHTOL (ususlly an erylamide of 2-hydroxy-3-naphthoic
acid) and a diezotised amine.

In the eighties of last cemtury the Para-red process
for dyeing cotton was discovered. The process eonsists
of padding the cotton cloth in an alkalime solution of
- /8 -maphthol eontaining a little Turkey red 0il (s0dium sulpuo
rieinoleate), drying the impregnated cloth and then treat-
ing in & second bath with a diazotised solution of p-
-nitroaniline to which sodium acetate has heen added. In
© thisway the dyestuff is developed on the fibre.

The observation, that the arylamides of 2-hydroxy-3-
naphthoic aecid in alkaline solution are substantive and
stable and that, without intermediate drying, they can be
‘absorbed by cotton:in the presence of formaldehyde and

Th‘ carrect spelling of the registered British Trade: iy
mark is NAPHTOL-AS and is used throughout in this

peper.




and protective colloids (sodium ricinoleate etc.) has
revolutionised the production of fast dyeings and prints
on cotton fabrica. These arylamides can be coupled with
diazotised bases to form dyestuffs which, compared with
Pars red, not only show & better fastness to washing,
light- and acids but also give very bright dyeings. In
congequence of the great expansion of this discovery there
is a-large assortment of these Naphtol-AS products on the
market. By the use of various substituted 2-hydroxy-3-
naphthoic ecid arylamides and of high molecular aceto-
acetic arylamides etc., and coupling these with the large
variety of amines, {after diazotisation) now on the market
it is poss1ble for the modern dyer to produce shades of
excellent fastness from the purest yeilaw ﬁhrough all’ :
colours of the spectrum to black not only on Vegetable
flbres such as cotton linen, jute and hemp but on wool
(cf Everest and Wallwork, J. Soc. Dyers & Colourists 1934,
50, 38), 811k (cf._H. Gorlich Textilber., 1955 16, 441),
rayon, acetate nayon (cf B Metzger and H. ROhling, Tex-
:tilber., 1937, 18, 644), and l’qolfspun rayon unions (ecf.
W. Kirst, Textilber., 1937, ;gf’v‘z'g).,

The shades obtained possess exceedingly good strength
and meny ean be clawsed, &s régards fastness properties,
with the Indenthrome¢ Vat dyestuffs. One of the more recent
combingtions - Naphtol AS-ITR 4 Fast Red ITR Base not ohlfy " ©




resembles Turkey red (I.e. Alizarin dyed on aluminium
mordant )in brightﬁess of shade but surpasses it in fastness
end in simplicity of productian.

The first arylamide of 2-hydroxy-3-naphthoic scid to
bé'descriiéd wag the anilide, which was obtained by Schopff
(Ber.,i892,§§,2740) by heating equimolecular quantities of
Zéhydroxy—z—naphthoic acid and aniline 1n vresence of phos-
phbrus triehloride. According to Schopff (loc.cit.) when
excess of aniline is used the main product is 2-anilino-3-
naphthoic acid (1) while the anilide of 2-anilino-3-naphthoic
acid (2) and the anilide of 2- hydroxy 3-naphthoic acid (3) are

formed as by-products

| (I\/‘ I::lﬁc/v; o (V/\\/\'.vuu.c‘u‘. . (\(\‘.0”

N \_'/\/"."'””"c‘ Ay ~ N\ ~CO-H M.

T - (2) o _ (3) BRI

. Nine years later, that is in 1901, St;qhbgoh (Ber.,l901,
34,4152) described the preparation of the /8 -naphthylamide

el A /\/\ - 0N

A ey

| | 3 |
It would appeer that when Schopff and Strohbach published
theif papers neither had any idea of the important properties
posseasod by the a.nilide and /i —naphthylamide of 2-hydroxy-3-
naphthoio acid and it wes not until about the year 1912 that
the Griesheim Elektron Co. (member of the present I.G.Parben-




industrie A-G. ) issued the1r first patent (English Pat.
6,579, 1912; cf. also Badische An. and Sod. Fab. D.R.P.,
221, 481, of 1909) and their comnercial apnlication as
pcomponents of azoic colours commenced .
A At the present time there are about two dozen Naphtols
wand about three dozen Amines ("Fast Bases") available for
commercial purposes.
~In this 1nvestigation the constitution of some of these

.Naphtols is con31dered. As stated above these are mginly
arylamides of 2- hydroxy Z—naphthoic 301d although & few are
arylamides of other acids. P M. Rowe and his colleborators ,
have gstudied the action of dilute sulphuric acid boiling at
 140-145 C (cf. Rowe and Levin J. Soc. Dyers & Colourists
1924, 40, 227; Rowe & Levin, Ibid.,u 1925, 41, 354; F.M.Rowe,
Ibid., 1950 45 227 ) and ‘more recently (F M. Rowe & C.H.
,Giles Ibid., 1935 51 287) of concentrated sulphuric acid‘
on members of the Naphtol AS series and have found that in
:generalt when the arylamine component does not contain an
alkoxyl group,khydroly31s takes place readily and the aryl-
‘amide is decomposed into 2 hydroxy S-naphth01c acid and the
‘arylamine. When concentrated sulphurie acid is used, however
*the 2 hydroxy 5 naphthoic acid 1s sulphonated under the con-
ditions employed ,also the arylemine is formed in improved
yield.wvﬂﬁ B
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| When an alkoxyl group is present in the arylamine
reéiduelof the Naphtol, however, it is decomposed intg un-
stable amino-phenols during the hydrolysis with dilute and
copqentrgted sulpburic acid. For example, F.M.Rowe (Ibid.
1930, 46, 227) found tbat, Bephtol AS-OL, which is the
O-anisidide of 2-hydroxy-3-naphthoic acid, on hydrolysis
with boiling dilute sulphuric acid gave 2-hydroxy-3-naphthoic
acid and O-aminoaphenol. In 1934, S. Ueno and T. Suzuki
(Jour. Soc. Chem. Ind. Japan, 1934, 37, 233B-234B) were able
to ghowlthat Naphtol AS-ITR and Naphtol AS-LT were the 5-chloro-
2-4-dimethoxyanilide and the 5jmethoxy-2-toluididq&espeatively
of 2-hydroxy-3-naphthoic acid. These authors treated fh? above
mentioned Naphtols with an aqueous cgustic soda solution oﬁ‘
about 50 per qentnstrength}at,qbqqt'ZQO?C.yfqr several hours
in’an ggtoclave,vfitted witb,a stirrer and were‘auccgssru;‘In
dpcompqaing them into_the original 3015139@,%m139 compongnts;
the alkoxyl group remaining unaffected. In this way, therefore,
Uggoﬁ%%g.Suzgkivw€;e successful in overcoming the defects of
thé,aﬁ;gpgg;cﬂgq%d\p;thodé of hydrolywis.

In the g{gscnt_iﬁvestigg#iqn‘use has been madd of
pggggﬁiqm hydroxide in glco@olicysolution as the hydrolysing
egent . The Naphtol is disgolved in alcoholic caustic potash
gqluﬁ;on,(l§“grgmq:quustic potash, pure sticks dissolved in
100 c.c. of alcohol) and boiled for about six hours under s

reflux condengser. At the end of this period the alecohol is




distilled-off and the residue poured into three times its
bulk of cold water. The solution so obtained ie extracted
with ether, which removes the arylamine. The ethereal layer
is washed with water unt11 free from alkali and then trans-
:ferred to a suitable flask gnd the ether distilled-off. The
crystalline residue ; usually obtained on cooling, is purified
by erystallisation froﬁ s suitable solvent: water being ex-
tremely suitable for most of the alkoxy-amines examined. 1In
cases where the arylamlne wae & liquid 1t was usual to identify
by conversion into the adetyl der1vat1ve. The aqueous portion
after the ether extraction contains the acid in the form of its
potgssium salt which is decomposed into the free acid on acidi-
fication with hydrochlor%gfac§§ﬂ_§Whan thaigpid is 2-hydroxy-3-
naphthoie acid this is pﬁcipitatﬁ -Of aé‘idif'ication and is
isolated by filterlng and washing free from mineral acid and
potassium chloride with cold wabter. The scid can then be
identlfied after crystallisation from & sultable solvent. In
the case of 2- hydroiy—3-naphthoic acld dflute alcohol is most
suitable for this purpose. : | ' .

In all the Haphtols exsmined it was found that the
algoholia caustic potash decomposed them into the original
acid and the original srylamine - the alkoxyl g}oup present
in the arylamine residue eing unaffeeted by the hydrolysis.




In this way it has been possible to show that:-
1) Naphtol AS-OL (I;Gangaxpenind. A-G.) is the o-anisidide
of 2-hydroxyp5—naphthoio .acdid.- :

I. , -ON ock,
| l -eo-ww -/ /™

2) Naphtol AS—RQ:(I,G;-Farbenipg. A-G.),is the p-anisidide
of z-hydroxy—smnaphthoic acida.- -

II. oW
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3) Daphtol AS-BG (I.G. Farbenind. A-G.) is the 2:5-Dimethoxy-
anilide of a;hydmxyefi-ﬁéﬁhthbic 884der. oy ..
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4) Naphtol AS&ITB Fl.G Farbenlnd A-G. ) is the 5-chloro-23

v"’r

4- dimethoxyanillde of 2- hydroxy-S—naphth01e acid.-

KRR /'\!/\ oN 0k,
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5) Naphtol AS-IC (I.G. Farbenind. £-G.) is the 4-chloro-24%

5~ dimethoxyanlllde of 2-hydroxy-3-naphthoic acid -

e, -
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6). Baphtol AS-LT (I.G. Farbenind. A-G.) is the 5-methoxy-




-2-toludide ¢f 2-hydroxy-3-naphthcic acid.-

VI. /\(\ran, CHy
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Nsphtol AS-GR (I.G, Farbenind. A-G.) is the o-toluidide

of 2-hydroxy-anthracene-3-carboxylic acid.-
VII. N -oM €4y
/ \
Lo ~N—7

Naphtol AS-G (I.G. Farbenind. A-G.) is diaceto-ascetic-
o-tolidide.-

8)

VIII.
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9) Naphtol AS-L4G. (I.G. Farbenind. A«G.) is the 2-amino-

6-ethoxybenzithiazole derivative of aceto-acetic acid.-
x. /\/NV

’ §§c-A/A"Cc>'CAQ- t¢>-fl{3

ﬁ?S"\\//'\~S'/ ’

10) Naphtol AS-IG (I.G. Farbenind. A-G.) is the ai-2%4-
diméthoxys5—chi5ro-anilide of Terephthaloyldiacetic
acid.- '

. x O‘”.
.‘” [y
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and 11) Naphtol As- LZG(I G. Farbenind. A-G.) is the di-6-

chloro—é—methoxy-B-toluldlde of Terephthaloyldiacetie
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G In each instance confimation of these comstitutions
was- obtained by direct synthesdés.
- To txy out. this method of hydrolysis further aryla-
mides of several acids were prepared and characterised.
In eaeh case hydrolysis with alecoholic ceustic potash caus-
ed the arylamide to be decomposed into tre original acid
and the arylemine. In addition to alcoholie potash as the

- hydrolysing agent, mono-, di- and tri-ethanolamines have

- been tried. = Unsuceessful resulte were obteined when using.

solutions of.the ethanolamines in aleohol but when the
arylamides. wera';-.dis solved in the ethanolemines themselveg
{i.e- ;wirthoﬁtpdiluti on with any solvent) .and boiled for

6~7 hours, under a reflux air-cyt.andenser{,, on a sand-bath,
complete decomposition of the arylamide into the smino and
acid ‘compenents ensued. DPThe separabion of the amino and
acid components after the hydrolysis was carried out in

- 6 meuner gimllar to thet used in seperating these components

;. aefter hydrolysis with alcoholic potash and which has already

-+« heen ‘described.  -The mono-, di-, and tri-ethanolamines used

i1 Were supplied by the Union Carbide and Carbon Corporation of .

New York (London Apents - General Met’ allurgical and Chb
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Ltd., Moorgate, Londen E.C.2). = =
~ Ethylene d1aminé {elsé supplied by Union Carbide and
Carbon Corporation) waé slse used in thie connexion and it
was found that, on 4issdlving the arylamide in the ethylene
diamihe and deiling the mixture under & reflux air-condenser
on‘wa Band bath for: 6-% hours complete decomposition of the
arylamide teok glaea' ‘the original aeid and anino component
belng obtalned 1n the usual menner.
_ Piperidine was also trled but no. hydr01y31s of the |
arylamides occurred.' . _ L
The general prlnciple which can be stuted as & result
of this 1nvestigation is that, 16 per cent alcoholic potassium
hydroxide solution, mono-, di-, snd tri-ethanolamine and ethyl
-ene dismine, at the boil, hydrolyse, completely and smoothly,
arylamides of bhydroxy carboxylic aeids into the original ascid
and arylamine component. When the arylamine component con-
tains an alkoxyl group fhis latter remains unaffected and so
the defects of the sulphuric acid methods of hydrolyses used
by F. M. Rowe and his collaborators (loec. cit.) are thus
eliminated. As was to be expected, however, hydrolysis of
arylamides of aceto-acetic aecid, benzoyl scetic acid, and
terephthaloyl - diacetic acid, with these hydrolytic agents,
caused the acid component to be completely decomposed with

the :esult thet it could not be isolated and so identified;
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the arylamine component in these cases was, of course,
easily obtained and identified.

The arylamides of the various acids prepared will
now be theoretically discussed under the following
sectional headings: -

Section I:- Arylamides of 2-hydroxy-3-naphthoic acid.

Section II:- Arylamides of 5:6:7:8-Tetra-hydro-2-hydroxy-
‘ 3-naphthoic acid.

Section III:- Arylamides of 2-hydroxy-anthracene-3-carboxylic
acid.
Section IV:- Arylamides of Aceto-acetic acid.

Section V.- Arylamides of Benzoyl-acetic acid.

Section VI:- Arylamidem of Terephthaloyldiacetic sacid.
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Section L. ol -g@phj;hpic, a,cid.

o ”‘\/\)-co /Ml R

+A8_8lresdy mentioned in the gemeral theoretical
agcj;ipn?,?l\lpémiajqpﬂ:y.o,f‘thevﬂaphtolls most used in commerce
ere srylemides of 2-hydroxy-8-paphthoic acid. 2-fydroxy-
5_—na,;phtiﬁqic, acid (I) crystallises o

L N NCon

P N I
in small yellow rhomb:c plates from. wh-a-ah dllute alcohol
(50 rerts water: 50 perts ethyl alcphol) whlch melt, at
,216 C., end gives 1n ‘8gueous, sglntion %4chgrgcterist1c ‘
blue cplorat: on with ferrie. chloride &olution._‘ I

, T;he usual methpd descr;bed 1n t,ha literature for
tb,g pxepg;catipn o:f the aryla.mldes of 2 hydroxy—z-naphthoic
aeid ig. $o hest equimoleculsr proportions, of the erylamine
snd. the eodg, with phosphorps trickloride. or, thiomyl
chlor.idgﬂ; ;n an, indlfferept solvent _such as toluene .or
xylens, . ?ﬁ; exampl&_. aceor,dnng o, U:leann "Enzyklopaedie
dex tecinischen Chemle”, 2nd. Edition, Vol.7, page 819, the
spilide. of. 2-hydrexy-3-naphthoic acid, is prepared by sus-
\pepAing 188 kem..of 2-hydroxy-3-naphthoic acid (100%) in
£O0 kem., of toluene and ‘mixing with 94 kgnm. a.mline . and

treg.ting the mixtura with 65 kgm. of phosphorus triehloriat
JE La-tl )
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at 80°C. over a périod of % howrs. The reaction mixture

is then boiled for a further % hours, made siightly alkel-
ine with #6d4um carboriate and the toluene and excess
aniline distilled off with steam. The yield of anilide
1s gtated to-be 95-98% of Theory (&f. Chem. Pabrik. Gries-
‘Heim Ble¥tron, D.R.P. £93, 897; Chem. -Zentr., 1916, II, 617;
‘Frdl., 12, 912; algo Schopff Ber., 1892, 25, 2744). Another
method ‘mentfoned 4n the literature consimts in heating the
methyl ester of 2-hydroxy-3-naphthoic acid and the arylamine
with pho#phorts 6xychloride. Thus Strohbaeh (Ber., 1901,
34, 4152) prepared the /3 -naphthylamide of £-hydroxy-3-
naphthoic aeid by melting together £8 gm.' Eilydroxy-3- -
‘naphthoic scid Hetlyl ested and £6 gm. A Haphthylamine,
and ‘sd&¢ing to the cooled melt 15 gm: phosphorus oxjehiskide
and heating to 1éé-2oé°c.~anti1>£hé#ev61p£i6§.§:=hyaro_
ohlorde aeid 18 Gompléted. Phe powdersed melt is boiled
“with wites and fﬁé}?ﬁnaﬁhfhyiémidt'fiIEerU&“off ahd finally
‘recrystallised from a pyridine-witer mixture. ‘

S5 Puftfg thé “course of this‘work it has been ‘foimd that
‘very foolsyeids (over 90%) 6f arylamides of 2-lhydroxy-3-
fgphtholc scid afe ‘obtaifi§d by digsolving equimolar pro-
‘BEFEIOAE ‘o 2-hydPexy-Binaphthoié a8id and arylanihe {h e
rkfutih “aficint "§# ffriaine ‘at 70°C., adaing phosphiorus - =
“$richibFiae "ovEs & pérlod of a qiarter of &n hotr shd -

heatffg at 110:115%6. Por 4 hours. Thé 'condendatitn”’ =12 .
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product at this gtage is usually a thick viscous syrup.
On cooling, gloo£01 is added and the whole boiled - the
arylamide separating out or crystallising out on standing
oﬁernight. fhe arylamide is filtered-off at the pump,
| washﬁd with alcohol and finglly dried. The filtrate con-
tains some 5rylamide and this is isolated by first adding
8 11ttle glacial acetic acid and finally water. The volume
of water addedfshould be 2 times the volume of the filtrate.
The watef mustqbe added carefully and the whole well stirred
during the water addition otherw1se a stloky viseous semi-
solid product is formed whlch only solidlfies with diffi-
culty. The precipitated arylamide is filtered,off,ldrled
gnﬂ reorysto,lliseﬁ ‘é,s before. | Thus, _:Eozr' oxaﬁplo, confirm-;
atlon of the constitutlon of‘nghtol AS~LT which had been
shown on hydroly31s with 16% alcoholic caustlc potgsy
solution to be the S—methoxy-a—toluldfdg'of n§£§€hoié acid

was obtained by heatlng equimolar proportions of the acid

__.and s-methoxy-z-toluidine w1th.a small amount of pyridine

xf 52 2

and ths requiaite amount of phosphorus trlehloride at 115 C.
for 4 hours (Fuli detalls age gﬁven 1nwthe experimental
section). The yiaid 8f'arylemide was 93% of theory. o
depredaion of the ‘meltingspéint of recrystallised Naphtol

“i AS9LE weg G¥merved on mixing with the S-methoxy-2-toluidide

of v8-Ryd¥oxyBunuphthoie acid (recrystallised) so obtaimed.
fﬁmffollowiog arylamides of 2-hydroxy-3-naphthoic ecid.




1)

2)

3)

4)

5)

6)

7)

'8)

have been vrrepared in connexion with this study.

The o-anisidide of 2-hydroxy-3-naphthoic aecid to confirm
the constitution of Naphtai A§-0Lf“;7 |

The p-anisidlide of 2-hydroxy-3-uaphthole acid to confirm
the constitution of Naphtol AS-RL. |
The4535-dimethoxy-éniiide of 2-hydroxy-3-naphthoie acid

to confirm the constitution of Naphtol AS-BG.

The 5—ohloro-2;4;dimethoxyanilidé of B-ﬁyﬁroxy—sigaphthoic
acid to confirm the constitutiop,bfwﬁépthI’AS-ITR;

The 4-chloro-2:5-aimethoxysaniiide of 2-hydroxy-3-naphthoic
acid to confirm the constitution of”Naphtol AS-IC.

The 5-methoxy-2 toluidide of 2 hydroxy-S-naphth01c acid to

N

confirm the constitution of: Naphtol LS LT. L

% e e
§ §% »
F -

The following arylamidés of 2~hydroiy-3-naphthoic §
acid were also prepared with @ view to confirming the
hydrolytie action of 16% aleoholic caustic potash, of the
ethanolamines and of ethylene“diamine on such arylamides.-

The 2v4-dimethoxyganilide of 2- hydroxyaz—naphthoicﬂaeid
0‘“;

YII. N \-o8 | 1.2 i e e
o

from 2-hydroxy—3-naphth¢ic acid and 2%4-dimethoxySaniline.
The 2-chloro-4—anisidide of 2 hydroxy-3-naphthoie acid
from 2-hydroxy—3—naphthoic acid and 2-chloro-4-anigidine
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- 9). The 5- chloro 2 anlsldlde of 2-1ydroxy-3-na lthoic
m'acid from 2 hydroxy-Z—naphth01e aciad and 5- chloro—

\-.,,,,‘

, A2—anisidine

/_IX: | «ON 9‘¢u,' ‘
Tl ST UL a0 e - * ’~/ \‘.
: co-# \ ’/

10): The 5-bromo«+2-gnisidide of 2-hydroxy-3-naphthoic

. 8614 from 2-hydroxy-3-naphthoic scid and 5-bromo-

2"@11316»1119-‘ . 0‘”’
ﬁv

-

11). The .p+phenetidide of 2-hydroxy-3-nsphthoie seid
from-2-Lydroxy-3-naphthoic -aeid sud prphenetidine.-
. XL .-

'iéi.;The 1—am1no—z—methoxyébéizene-5 sulphondlethylamidez
o “of z-hydroxy-s-néphthoie acid from 2- hyaroxy-S—naph-

w9 & @

thoic acid and l—am1no~2~methoxy-genzene—5—sulphon-
diethylamlde / N\
snd LR Lped oeslUrnenc oo e e
xir.
7 coodanged TIv Miath o riamt e

oy

Aceording to Fierz-David—“Kunsthche organische |

E’arbstoffe"-, Erganzungsband ‘Berlin, 1935, page 36,

revtiHST1ER ‘éase 0% the ‘T.G.Parbenindustrie A-&. is

fantisnl ¥
l-amino-z—metﬁgnybenZene 5—su1phond1ethy1amide.
. , Y
XII1I. Z\.oceH This ¥
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- (Found ¥=10.61%, $=12.5% - calculated for C,;HjgO;N,S -

N:lO,S% & S=12.4%). On recrystallisation from dilute

alcohol (50 pts. alcohol and 50 parts water) Fast Red

- ITR Base crystallised in monoclinic colourless crystals

which had & melting point of 105°C. In D.R.P.575, 216,

of 26th. April 1933 (cf. also D.R.P.480, 814 of 13th.

Sept., 1929) the preparation of l-amino-2-methoxy-benzene-

S-sulphondiethylamide by reduction of the corresponding

nitro—compound is described and the melting-point is

given as 104-105°C. The nitro compound is prepared by

the condensation of l-nitro-2-methoxy-benzene-5-sulphonic

"acid chloride and diethylamine and is described as a pale

yellow crystalline (prisme) product melting at 77-78°C.

In 1936 A. Jerschow, (Ind. Org. Chem. [Russian - Promysch-

:lennost organitscheskoi Chimﬁ], 1936, 2, 95-96, abstractéd

Chem. Zentrl., 1937, 108,I, 1020) published a proof of the
constitution of Fast Red ITR Base. This guthor treated

‘o—nitroganisole with chlorogsulphonic acid in the cold

end obtained o—nitrp—anisoh&5—sulpho-chloride. This latter
was condensed with diethylamine and the l-nitro-2-methoxy-

v}benzene-5—su1phondiethy;amide;so obtained was reduced with
ﬁzinc dust in a neutrsl medium and l-amino-Z-methoxy-benzene

‘,-Sesulphondiethylamide qbfained; and this was found to be

_Aiﬁegtical with Fast Red ITR Base.
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Dyeing Properties of 2-hydroxy-3-naphthoic acid Arylamides.

The incressed substantivity of 2-hydroxy-3-naphthoic

acid arylamides for cotton fibres as compared with that of
/G enaphthol, is attributed to the presence of the acylamino
group, the relative stability of the combination with the
cellulosic fibre bding due fotits‘strong association and
residual valency,“ Tﬁé‘affini€§kof vat dyes of the acylamino-
anthraquinone type for éotton is explained on the same prin-
:ci;ﬂe; In 1935, H.Krzikallar and B. Eistert, both of the
I.G. Parbenindustrie A-G. Dyestuff laboratories (J. pr.Chemie,

1935, 143 50- 58) carried out an investigation to ascertain
whether the homologue of the an111de of 2- hydroxy-z—naphthoic
acid (Naphtol AS) the anilide of 2- hydroxy-naphthyl 3—acetlc
a01d 1n whlch the acylamino group 1s separated from the‘ .
naphthalena nucleus by a methylene group, is also more sub-
stantlve than/%-naphthol ‘The anilide of 2—hydroxy-naphthy1-
Z-acetlc acid was prepared by the action of diazomethene on

—;oetyl-/ﬁ—hydroxy-naphthoic chloride and boiling the produ¢t
w1th aniline.“ These onthors found that it yielded yellower
dyelngs than those from the anilide of 2-hydroxy-3-naphthoic
acid and was not much more substantive than/B -naphthol. The
1nf1uanca of the methylene group 1n'10wering the substantivity
of 2-hydroxy-3-naphthoic acid arylamides is attributed to its
effbet in 1nterrupting the chain of conjugated double bonds

and proventihg enol formatlon. On the basis of these in-
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:vestigations and in view of the low substantivity of
2-hydroxy-3-naphthoic-N-methyl-anilide and /3 -naphthol-
3-sulphongnilide, it is concluded that the anilide of

2-hydroxy-3-naphthoic acid has the enolic structure --

2 V2 N
l \ | /N

g
The arylamides of 2-hydroxy-3-naphthoic acid are
themselves wafsr—insoluble bodies. Accordingly they can
only be practically applied by being transferred into their
sodium salte and in that form dissolved in water. To make
these sodium salts in solution sufficiently stable for the
purposes of the dyeing process, the addition of a protective
colloid (e.g. sodi%g}ggginoleate) is egsentisl. For the
production of solutions of arylamideg;z—hydroxy—z—naphthoic
acid the following method was adapted:-
- The arylemide was pasted up with sodi%g}ggginoleate and
caustic gode. During this process the sodium walt of the
arylamide is formed and shows visibly by the greenish
yellcw,colcarﬁng of the paste. Care must be taken that no
small parttcles of arylamide remain unpasted as the aryla-
mige. ‘whieh has not been transferred into its sodium salt
‘cannot (or only with much difficulty) be dissolved. In
view of thié it ias found advisable to warm the pastes to

ensure complete formation of the sodium sslt. The pastes

prépered in this manner were made up to the necessary
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volume with hot water and complete solution obtained by
subsequent boiling. Formaldehycie golution is added to
the clear solution of the arylamide on cooling down to
around 30°C. The addition of formaldehyde is necessary
in order tdvprevent 5600mpositidn of the sodium salt of
‘the ar&iamiaé”bn the fibre into free arylamide and caustic
soda with consequent weakening of the dyeings. This is
probably due not only to the action of the carboric acid
present in the air (¢f. E.B.Higgins, J. Soc. D. and C.,
1927, 43, 213) but even more to the hydrolysis which fre-
:Quently oceurs when saits of weak acids, e.g.arylamides,
are pfééent in solution with strong bases. The hydro-
:1lysis is greatly acceleréted,'however; by’carbohié écid,
both factors acting'togéther when the impregmated material
is exposed to the air. Aceording to K. Brass and’ P.Sommer
(Ber., 1928, 61, 993-1002) arylamides of 2-hydroxy=-3-
naphthoic mcid react with formsldehyde in alksline solution,
in the same way aglgi;naphthci, to form methylene deriv-
‘atives. Thus, when formaldehyde is added to an alkaline
‘solution of the anilide of 2-hydroxy-3-naphthoic acid,
“the yealéw 81-sodium salt of the snilide of methylene-di-

/,—?xy&roxy-naphthoic aeid is precipitated quantitatively
o ANSNeto v =L

| ) \-oak =7 by addition of
¢n& common salt after
o /\/\"’”“ ~y  some hours. This

“) €0 II/V‘/
“the staB111t3 0P Solutions of arylamides 0f /3 ‘hytsrsh-
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Py

naphthoic acid after addition of fornaldehyde appears to be
due, tberefore to the presence of the mothylene group in
the ortho positlon to the hydroxyl group but the degree of
disper81ty and the colloidal nature of the higher molecular
methyleno der1Vatives are also partly responsible. In coupl-
ting with diazonium compounds 1 mol. of the meﬁhyléne deriv-
ative reacts with 2 mols.vof the dlazonium compound with
simultaneous elimination of the methylene group, form1ng the
sarme &azo compound as woulo be produced'with ﬁhé-arylamide
itself. The methylene bridge therefore, does not appear
to 1nterfere with.the coupling in any way. ?

With the addltion of fOrmaldehyde to the azylamide
solution the 1atter is now ready for use. The bleaohed
cotton yarn 13 padded in thls liquor at around 30° c. for
half an hour as the arylamides are not 1nstantly absorbed
by the cotton fibre and it 13 only after actlng upon it for
some time that a balance results between the arylamide absorb-

ed and that remalnlng in the bath. It may also be mentioned
that the afflnnty ot tho arylamides of/3-hydroxy-naphthoic
acid ingroattr;tn the cold and is reduced at higher temper-
:atures. The temrerature of impregnation is, in general,
about 30%. Iﬁionysoase, according to trade circulars
Jsdued by’tho I«Gs Farbeninaustrze A-G. regarding the
applioation of the Naphtols temperatures above 45%¢. should

be avoidéd a8 2 liquor containing formaldehyde g 1iablt‘1h,
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to precipitete’ the arylamide of /F -hydroxy-naphthoié acid
at thisﬂyempérg;érebgnd thie results in weak dyeings.
| ._ Afﬁér_dép;eén?fidh,ﬁith the aryiamide golution, the
yarndis‘sqnédged fﬁdrodghly and’then entered intd a solution
of the diazofised base in water The yarn is worked in
Jthis~dev§}ppidé“bath for about 20 minutes, removed, and
-;dnsedﬂtpéfdgghiyiﬁdthyqo}d water to remove completeiy
.fhe_ddazdwédigyipn stillﬁédhering to the yarn. Aftér o
'rix'lsiﬁ‘glﬂthd yarn is soaped at around 85-90°C. for half
~&an hour in a bath contalnlng 1-2 gm. soda ash and 2-3 gm
soap (a good quallty tallow soap lgéi?Fatty acidé} _was
‘used in all e&ses) per litre _ Pinally, the dyod yarn is
rinsed in luke-warm water and dried. The procedure for
diazotising each of the varicus bases used is described
in deteil 1n the experimental section. »
i Each of the 2 hydroxy-3-naphthoxe arylamndes prepared
by the author has been p.dded on eotton Yarn and coupled
with the fallcwing diazotised bases -

l) 2.5~d1 bloropaniline (Fast Scarlet GG Base of the
!"benind AeG. )

2) Buchl®rdis-toluidine ( Fast Red TR Base of the T.G.
Farben1nd A- G.)

AT PR v e T

3) ;;_.»,5~n1tro 2-an1s1d1ne {Fast Red B Base of the I.G.
S Fs,r“b%niﬁd.' A-G. )

'@4) . o=-amino-agzo-toluene (Fast Garnet GC Bzse of the
%" I G. Far%enlnd A-G )

.5) o- _atenisidine (Fast Blue B Base of the I.G. Farben-
v ind.A-G.). | "

and 6)/




.

- and 6): .4-methexy=-4-amino-diphenylamine (Variamine Blue
... - B. Bage:of the I.G. Farbenind. A-G.)

The gshsdes produced varied from reddish-orange through the
various shades of red to blue. It was observed that the
shﬁ&és‘éfoéﬁgéany’gﬁ;fiaéiéﬁaférylamides and the same base
were very similar. - FThe-degree of fastness of the dyeings
- ebtained from the various arylamides with the same diazotis-
-1ed base.varied but thie was not studied in any detail. As
a matter of faet the question of fastness of the azeic dye-
- +ings has been the subject of many communicgtions. For

example, the following references may be mentioned in this

connexicngeng,BeaQ and P. M. Rowe (J.-8oc. D. and C., 1929,

o mahk "

45, 67);_,1.6."Ratgeber,fﬁr,dns'Férbgﬂ von Baumwolle, Frank-
czvfurt, 1933 pages 558+-669, while there has just been publish-
- 163 by :R.Bs Foster, P.R. Wehta -&-K. Venkstaraman (J. Sec.

Dy1&:0. 1938, .84, 209-215) -3 comprehensive paper on the ..

feglness 49 Kier-boiling of .these dyestuffs. :A.secomd . -

papeT by ‘R« .B. Foster; I.R. Ramachandran & XK. Venkataraman
100+ @ib4: 216-225) ‘deals with the fastness to rubbing of

the Hapﬁtcl AS-geries of Azoic dyestuffs.

The shades produced on cotton yarn by the following
arylamides of 2-hydroxy-3-naphthoic acid.-

1) The 5«mathoxy-2~toluidide of 2-hydroxy-3-naphthoic acid
(Baphtol AS-LT).

2) The 234-dimethoxy-5-chloro-anilide of 2-hydroxy-3-
naphthoic scid (Naphtol AS-ITR).

3)/
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3) The 2%5-dimeﬁﬁb =4~-chloro-anilide cf 2-hydroxy-3-
-naphthoic agdd (Naphtol AS-LC).

4) The 284- dimoﬁkoxy-anlllde of 2-hydroxy-3-naphthoic
acid. ‘3

5) The 1—&m1no-zﬂmethoxy-benzene 5-sulphondiethylamide
of 2—hydrc£$?5—naphﬁh01c acid.

in eombination ;ﬁJh the diazotised bases already mentioned,
are shown in the special “Dyeinps" gection at the end of the
experimental part of this Thesis.

o Theee five arylamldes were taken as representative of

the 2- hydrcxy-ﬁ-naphth01c acid derivatives examined.

Hydrolysis of arylamides of 2- -hydroxy-3-naphthoic acid.

Hydrolysis of all the arylsmides o¥f 2-hydroxy-3-
naphthoic acid by 16% alcoholic caustic potash, mono, di-,
and tri-eﬁh&nélam1nes end ethylene diamine under the con-

ditiens ouzlingd in the general theoretical section yielded

in aach innﬁaﬁao -2-hydroxy-3-naphthoic acid and the srylamine.
Rnll de%aila of the hydrolytic conditions are given in
' *A”“fniaﬂ section.

T fae€her

cenkEnEnl i
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Section II. Arylamides of 5:6:7:8-Tetra-hydro-2-hydroxy

. ~3-naphthoie &cid.

en /'\\ oM
‘o \ co. Hw-R .

5 6 7 8- Tetralﬂ&dro 2- hydroxy 3-naphthoic acid was
first‘descrlqu by_G. Schroeter (Annalen, 1922, 426, 83-160.
See espegiallj‘pages 107-109 snd 147). Schroster prepared
the scid from 6-hjdrcxytetralin by heating this compound
under pressure with carbon dioxide in fhe presencé of v
alkalis (Kolbe reaction) In 1935, R. Robinson and J. Walker
(J Chem. Soc., 1955 1530 1533 ) synthesised the acid by
condensing crude methoxymethylene cyclohexanone (prepared
by methylating hydroxymethylene—cyclo—hﬁxanone in aqueous
potasaium hydrox1de solutlon with methyl sulphate) with

ethyl sodioacetoacetate. An intermediate product !pro—
bably I) was fbrmed in poor y1e1d.

I. | \\ II.»
& <o \ &‘ ,/\\ |
‘CH:C-CO - -coo
"\/"‘ e ‘_ 7’4 R AN NS0
» ~c”‘t UI

On further treatment with- bniling alcoholic sodium ethoxide

condensation and hydrolysis ocecurred and 6-hydroxytetrsalin-

7-8afboxylie actd (5:6¢7:8-Tetra-hydro-2-hydroxy-3-naphthoic
aéid < .II) was formed.

2ooTarFreneh patent 814, 169, granted 17th. June. 1937. to
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f" e,

3
the I.G. Farbeninduﬁtrie A-G. (abstracted Chmm Zentrl.

1938, l09 I, 434 435) the hydrooenation of aromatic or
heterocyclic bolynuclear hydroxy comoounds in alkaline
solution with,hydrogen under pressure in the nresence of
hydrovenation catalysts is discussed Of speoial interest
'1n this connexion 1s the descriptnon of the preparation of
;5 6: 7 8 tetra hydro 2 hydroxy 3—naphthoic acid from 2- hydroxy
'-5-naphth01o acid. For example 9AO perts of 2- hydroxy-z—
naphthoie acid are dissolved in a solution of 300 parts of
’potassium.hydroxide 1n 5500 psrts of water and hydrogenated
at 120°C under a oressure of 180 atmospheres in presence of
a Fiokel Cobalt catalyst until no more hydrogen is absorbed.
.Thereunon the solution is separated from the eatalyst by
filtration and acidified w;tﬁfdilute sulphnric acid which
preeipitates the 5:6: 7 8-tetra-hydro 2-hydroxy S-naphthoic
acid.: The yield of tetr;-hydro acid is stated to be 85% of
ﬂtheory Under similar conditions, it is claimed that the
”anilide of z-hydroxy—s-naphth01c acid (Naphtol AS) provides

’the anilide of 5 6: V 8- tetra-hydro 2- hydroxy-S—naphthoic
xacid (ﬂblting point 183°C ) in 90% yield.

o e
st

A snpply of 5:6: 7 S-tetra—hydro-z hydroxy 3-naphthoic
acid was very kindly offered to the author by the I.G.Far-

A

HBIY VAT
'benindustrie A-G. The acid crystallised from dilute alcohol
sdded oo
(50 parte aloohol 50 parts water) in long narrow rect-
S e P

L"" W

angnlar Plates which had o melting point of 178- 179 . g
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(schroeter [ 1oc. cit] gives M,Pt.177-178°C; Robinson &
Valker [loc. cit.] gives M.Pt.178°C.). The acid was sper-
:ingly soluble in>pqiling water and gave a violet coloration
on addition of ferric chloride solution to itsnaqueous
solution (cold); the colour being similar to that given

by the addition of ferric chloride solution to gn aqueous
solution ofﬂsgligyy;c acid. It is worth noting that an
aqueous solution of ¥-hydroxy-3-naphthoic acid gives a
blue coloration oh addition ofhfpfrgq,cb}ofiﬁe solution.

On boiling the adi&‘wiﬁh éeetic énhydrid;.aﬁ acetyl de-
:rivetive (O.Ac - 'clo'ﬁio - 00, H) was obtsined and had
e melting-point of 146—147£0 (Schrceter loc. cit. found

Aal

142-1439). we T aaniN
The preparatlon oﬁfoeveral\gzylhﬁiaes of‘5 +6:7:8-
teﬁrathQQq7g-hydroxy-57n§pﬂghoicdaqidi;gwﬁggggiqu in
U.S. PbtantmzyQ&Q,d597ﬁ(gxgnted to H. Morscﬁel of Germany,
assignor to General 4nillne Works Inc., New York). The
method of preparattph deserlbpd 1nufh1afpatant is to treat
the scid with a slmght ex&asé‘of é;ylamzne in an inert
organic sglvent such as %bluene nltrobenzens etec. The
mixture is beated t0.80°C. and at this temperature phos-
phornawtrichloride is added over a period of 1 hour.
After boiling for 12. hours sodium carbonate solution is
added and the aolven% blown-off with steam. The reaction

produet which separafes is flltered off with suction. The

o F
: o
2k
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arylamide 80 obtained is_then recrystallised from a
suitable solvent. " | ’

For the purpose of the present 1nvest1gation the
following arylamldes of 5:6:7¢8-tetra-hydro-2-hydroxy-
3-naphthoic acid were prepare&s-;“

1) The anilide of 5 6:7:8-tetra-hydro-2- bydrpxy 3-

naphthoie acid.—

(111). “N/N.ow
%‘ \ /7 N\
-co«#ﬂ/‘\‘__g/

ﬁ‘\\ /’\\ 7

2) The o-toluidide of 5:6:7:8-tetra-hydro-2-hydroxy-

3—naphth01c gcid.-

. (4 ) :
(Iv). VAT )
”‘c, \ \ oo N\
\ ~Co ANV"\ L/

3) Thea{—naphthylamlda of 5 6 7:8- uetra—hydro-£»»

‘hydroxy=3-naphthoiec acid.-

(V). P Non ~
. ' C -
“ \ -Co- ”’V—/\ >;;,;,‘,f
A/ a

4) The/)-naphthylaﬁiae o*‘ B:6:7:8- tetra hydro-2-hydroxy

'
Al

-3-naphthoic sgcid.-

(vi).

eH
2 /N ow

LR
‘ -CO.A;A/
W/~

\
/
N
Z
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5) The 2l5-dimethoxywanilide of 5:6:7:8-tetra-

"hydro-2-hydroxy-3-naphthoic acid.-

(VII). en
; ,/’<\4/\\.oﬂ ock,y
ne ) /- \
- . M-
Ii:\/\/ i \"‘{

‘ I’R oCHN,
_ 6) The 2-chloro-1“&nisidide of 5:6:7:8-tetra-

hydro-2-hydroxy-3-naphthoic acid.-

(VIID). /‘"{‘/\I‘M et
ne —
",‘\/\/ N—
eh,

7) The 2<e5-dimethoxy-4~-chloroganilide Qf 5:6:7:8-
tetrahydro-2-hydroxy-3-naphthoic acid.-

(1.}
; i /
X < €O NN - -l
'5‘\\_ N/ co-4 \\—"{'
(n_‘ (- 2.}

{1
and 8) The l-amino-2-methoxy-benzene-5-sulphondiethylamide

of 5:6:7:8-tetraghydro-2-hydroxy-3-naphthoic acid.-

(x). ”{‘”‘\/\-oli A
< —
Y N {7
* \cil “3"4'”'(“”‘33

.. .. Some of the above mentioned arylamides were prepared
in a manner similar to that described in U.S.Patent 2,040,
jggyf-referred to earlier; others were prepared by the

:ﬁEy:idine" method, already used with success by the author
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for the preparatien of arylamides of /8 -hydroxy-naphthoic
acid (q.v.). The preparation of the majority of the
arylamides mentioned had been completed before the above
mentioned American Patent became generally available in
the literature (U.S. Pat.2,040,397. wgs abstracted in
Chem. Zentrl., 1936, 107, II, 871). In any case it may
be mentioned that the method of preparation-referred to
in U.S. Patent 2,040,397. is the one generally referred
to in the literature for the preparation of arylamides
of hydroxy-acids. .

All of the arylamides of 5:6:7:8-tetra-hydro-2-
hydroxy-3-naphthoic scid prepared were colourless or pale
yellow coloured crystalline bodies .with sharp melting-
‘points.  They were all insolyble in boiling water but
disgp;vgq‘in:ﬁarmyaqneous,solutipns of sodjum hydroxide
with & bluish fluorescence brylamides of 2-hydroxy-3-
naphthoic acid dissolve .insqueous sodium hydroxide solu-
:tions with a greenish-yellow fluorescence). .

SN

Dyeing Properties of the arylsmides of 5:6:7:8-tetra-
a . e . .
‘Bydro~2-hydroxy-3-naphthoic acid.

" The axylamidés of B:éEV:S—tetra—hydro—E- ydroxy-
‘B-naphthoic scid were ebblied to cotton yarn in a manner

‘similsr to that already described for the application of

N
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the arYléﬁiﬁés‘6f/3-hydroxy—naphthoic acid. They are on
the wholé more easily sSoluble in aqueous sodium hydroxide
solutions thén"ﬁhe‘coiféﬁpbnding'afyiamides 6f/§-hydroxy-
naphthoic ééiﬁ”én&ypaftly in eonSequence of this do not
give such strong dyeings when coupled with the diazotised
bases. On padding the cotton yarn in the sodium salt sol-
:ution of the arylamide for half an hour at 30°C. and
squieezing thoroughly and evenly the yarn was quite white
(cot ton yarn when pedded in the sodium salt sélutioms of
the arylamides of/3 -hydroxy-naphthoic acid and squeezed
was yellow in ¢olour). On entering the impregnated yarn
into the diazotised base coupling took place. In general
poor shades (dull salmon pinks, browns and plums) were
obtained with the vericus diesotised bases used. Thede
a:yiamfdea thsrtfore 46 not appear to have mueh com-
mercial Yalué as dye intermedistes. LR
“Baeh of the arylamides of 5.6.7.8-tetra-hydrd—2-
hydfdi&AS;naﬁhfﬁéic ac¢id prepared has been psdded on
cotton yarn and coupled with the ssme dlazotised bases
a8 wéte used In the experiments with the arylamides of
/3 -hydroxy-naphthofc 8¢1d, viz:-
1) 2 %5 - dichloro-aniline.
2) 5 - chloto - 2 - toluidine.
3) 5 - nitro - 2 - anisidine.

4) o0 - amino - azo - toluene.
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5) o-dianisidine.
6) 4:methoxy-é-amino—diphenylamine.

The shades produced by the various arylamides with
the same diaszotised base were similar.

The various shades produced on cotton yarn by 1).
the 2<¢5-dimethoxy-4-chloro-anilide of 5:6:7:8-tetra-
hydro-2-hydroxy-3-naphthoic acid and 2). the l-amino-
2—methoxy-bénzene—5-su1phondiethylamide of 5:6:7:8-tetra
-Bydro-2-hydroxy-3-naphthoic acid, which were considered
representative of this group, in combination with the

above mentioned diazotised bases are shown in the special

"Dyeings" section.

Hydrolysis of the arylamides of 5:6:7:8-tetra-hydro-2-

hydroxy-3-naphthoic acid.
Hydrolysis of a8ll the arylamides of 5:6:7:8-tetra-

hydro-2-hydroxy-3-naphthoic acid by 16% aleoholic pot-
:assium hydroxide, mono-, di-, and tri-ethanolamines,
and ethylene diamine under the conditions already out-
lined yielded 5:6:7:8-tetra—hydro-Z—hydroxy—z—naﬁhthoic
acid and the arylamine.

Details of the hydrolytic conditions employed are

given in the experimental section.

- .- — -
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Jection III. Arylamides of 2-hydroxy-Antlhracene-32

- carboxylic acid. -

~Co-AN-R

NN\

"~ "*On ‘hydrolysis of Naphtol AS-GR with 16% alcoholic
potagsiunm hydroxide solution, under the conditions already
specified, it was observed that the acid produced was not
2-hydrexy-3-naphthoic acid (no characteristic blue color-
:ation with ferric cﬁiofide)?f’mﬂ€;§c§ﬁ,’on rég:ystallis—

oi?abéﬁt

i

.ation from nitrobeﬁzené, hadra méltﬁngﬂpbiﬁ¥
298°C. (with decomposi’bion');#ang analysis showéd the acid
to be probably a hydroxylsdthraeene carboxylic acid.. 'The
arylaminé -obtained on hydrolysis of the -Baphtol was found
to b6 o-toluidine. An examination of the litersture show-
:ed that the I.G. Farbefiindustrie A-G. had been granted a
~Gémnan Patent (D.R.P.554,786 granted 14/7/32) for the manu-
“:facture of grylamides of 2-hydroxy-snthracene-3-carboxylic

ae‘iﬂ:‘;(xI), /\/\/\.o” which were
T . 1 - ‘ claimed to De

i \ \ -Coon

;)
NN\ valusble. as
‘Qyestuff-intermedistes. In October 1935, the I.G. Farben-

-
4
-

tindustrie A<G. were kind enough to supply the author with
-& gaod supply of this acid. The acid obtained was ery-
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:gtallised from nitrébenzene {with the sddition of norit)
and no dépressionin melting-point was observed whén the
acid was mixed with the ac18 {reckystallised from nitro-
benzene) - obtained on hydrolysis of Naphtol AS-GR. H. E.°
Fier? - David in hig book - *Kimstliche organische Farb-
stoffe” Brgahzungsbend, Berlin, 1935 page 38 and pubIished
in the lste autumm -0f that year, mentions that Naphtol
AS-GR is the o-t6luidide of 2- hydroxy—anthracene—3—carbo-
:xylie aecid (II)

//*\/’\\a/\\\..oa eHy
l ' : , ‘.'co'ﬂﬂ-'/“> =z
N/~ =
Confirmation of this Statement af& of the hydrolytis

experiments referred to sboteé “Was obtained’ by difect syn-
:thesis 'of tle Naphtol Prém the acid and o-tolufdine. -

© The preparation 6f 2-Hydréxy-srithracene-3-carboxylic
acid is ‘Gescribed in'D;R;P;'54?,552'(I.G;) granted 22/3/32,
in D.R.P. 553,538 {I.G.) grarited 27/6/32, and in D.R.P.
564,129 (I.G.) granted 14/11/32. ‘

© In BJR.P.547,352, £-hydroxy-anthracene-8-carboxylic
acid 1s prepaféd"ffoﬁ 2-chloro-snthracene-3-carboxylic acid
(prepared by the reduction of the corresponding anthraquinone
derf¥ative with zinc dust and ammonis) by heating with e
15% aqtieous ‘solutien of pétassium hydroxide for 5«6 hours



35.

at 200-210°C..1n a copper lined sutoclave fitted with
a stirrer. The reddish yellow solution so obtained is
acidified with dilute minersal -acid at the boil. - The .

- 8-hydroxy-anthracene-3-ocarboxylic acid thus precipitated

1is filfered off‘with:suction, washed and dried. Similar-
-+1y, the acid mey be obtained by heating 2-chloro-anthra-
:cene+3~carboxylic acid with, water, potassium carbonste
and some copper sulphate (dissolved in water) for 7 hours
at 160-170°C. in & nickel-autoclave. D.R.P.553, 538
describes the preparation of the acid either from an
alkali salt of 2-hydroxy-anthracene or from the free
hydroxy compouné?bresepce pf ESTIE cembonateauby heat -

:ing at high temperatﬁresﬂgnd press inwaﬂ;atucéﬁﬁhre

of carbon dioxide. For examplo - I. the potassium salt

of 2- hydroxy-anthracene is heated in an atmosphere of
carbon dioxide in a pressure vnssel'for 9 hours at a
pressure of 60 atmospheres dnd aﬂ 8 tempera&ure of -260°C.
or II. kz—hydroxy-anthraeene and 5 parts potassium’camb-

' conate are haated for 11 hours in an stmosphere of carbon

}diaxide under a pressure of 80 atmospheres and at & temper-
ature of 220—250 C. In D.R.P. 564,129 the acid is
prepared by stirringfé-sulphbraﬁfhraééne-3-0a§bd$ylic
acid into molten caustic potash at 300°C: ‘gnd gradually

. reising the temperature to 260°C.- the melt assuming a
gbliow colour. Stirring is continued for 1 hour at 150°C.
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after whi;h tiﬁe’the nelt is allowed to cool, diluted

with water ahd the 2¥hydroxy-anthracene-5-carboxylic acid

£inelly srecivitatedby the additién of hydtodhloric scid.

The only arylamide of z-hydroxy~anthraeen§—5-carb6kﬁiic

acid in use commercially at the present time is the o-

toluidide which is, as already mentioned, MNaphtol AS-GR.

The guthor, has, in ad61tlon to prenaring the o-toluidide

prepared the following arylamldes of 2- hydfowj—an+hrac°ne—

3-carboxylic acid:- | BRI

1). The 5-methoxy-o-toluidide of 2-iLydrczy-sathracene-3-
carboxylic acid.~
IIT. -OH eny

- ¢0! *pM./ >-o¢l‘

Pafs Ko
2). The 2:5- dlmethozy—anilsdo of 2-hydroxy-anthracene-

3-carboxylic acid, -

1. /\/
| - ¢o- mv-(__)

oeu3

3). The 2:5-dimethoxy-4-chloro-aniiide ¢f 2-hydroxy-

anthracene-3-carboxylic acid.-

T INYYY e

G iwe T, Co ‘ °¢"3

veldeyl o

V.
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4). The 2;4—dimethoxy-5—chloro-anilide of 2-hydroxy-

anthracene-3-carboxylic acid.-

VI. /\/\/\-o” ocH,

’ , - Co-//;v-<.—— \/- 0CH,

\\‘//‘\\//’\\\// -—"ac

5). The 5-chloro-o-toluidide of 2-hydroxy-asnthracene-

3-carboxylic acid.-

VII. /\/\/\ ~0N chy
| T\
' - c‘o-/nv~< P, - e
NoNINS —
eand 6). The l-amino-2-methoxy-benzene-5- sulphondlethylamlde

of 2-hydroxy-enthracene-3-carboxylic acid.-

VIII. NN N ow

et
-co-mv-< >
\/\/\/ :o N (‘”:)
Some of tﬁe above mentioned arylamides were prepared
by heating equimolar guantities of the acid and the aryla-
mine in toluene solution %o 70°¢C. adding phosphorus tri-
cﬁloride drop by drop and finally heating the mixture et
around 110°C. until the evolution of hydrochloric acid has
ceagsed. The arylamide which separates out on cooling is
filtered-off, boiled with scdium carbonate soclution (%o
remove acid) and then recrystallised from a suitable

solvent. The cheapest and most convenient crystallising

medium for these arylamides was found tc be nitrobenzene.



50

B b T

This method of preparing the arylamides of 2-hydroxy-
anthracene 5-carboxylie acid is the one recomrended in
D.R.P. 554 786. It w;s also found that tbese ar"lamides
could be preparoﬂ by the "Pyridine” process already used
by the preSﬁpﬁfauthor in preparing arylamldes of 2 hydroxy-
;5-naph’c*hodic ;cid ana 5:6:7:8-tetra-hydro-2- hydroxy -3-naph-
4th01c acid.‘ The procedure was simllar to that used in
the preparation of the arylamides of these two acids and
;consistea in dissolv1ng 2- hydroxy-anthracene—z-carboxylic
‘acid and the arylamine in a small amount of Pyridine,
_adding phosphorus trichloride in small amounts at a time,
when the temperature had reachad de., finally raising the
temperature to 115°C. avd heating &bt ‘this temperaturs for
four hours. - During the cutrge of the reaction the react-
ttants were efficiently. stirwed.  On edding slcohol when
Z%mé‘ttm;b&%turo‘OT;EPE'miS%tre had fsllen, the arylamide
separated out onféknpdgngg The arylamide was filtered-
of £ with suctlo? Wthed with alcohol, dried and finally
rc~erystai%iseﬁ fxom ni%;obdnzsne. Yields of over 90%
of- thqqpﬁfuﬁbtieal wert obﬁhined

All the arylamides of 2 -hydroxy-anthracene-3-carbo-

xylic acid prepared were either mustard yellow or ‘orange

- ! i <1y £ “.s».“

o W 04

'colourod crystalline produets. They were all insoluble in

_&”'9*

boiling water but ﬂissolved in aqueous alkali hydroxide
PR . B

solutions with a reddish—orange colour. All the srylamides

i ,",r ¢
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examined melted sharply =zt high temperstures.

Dyeing Properties of 2-hydroxyRanthracene-3-carboxylic

acid arylamides.

The outstending property of the 2-toluidide of 2-
hydroxy-sntkpéeene -3-catboxylic scid (Naphtol AS-GR) is
thet 1t gives green shades on cotton yarn when this latter
is impregnsted with the sodium salt solution &f the
arylamide, sgueezed =nd then coupled with either of the
follewing dimsotised bases: -

1). 6-dianistdine (Past Blue B Base Y.G.).

2. l-#nino-4sbérzoylamino-235-dixethoxy-benzene.
(Fast Blue B3. Bage - I.G. -

T R

for constitution cf.rLecture deliversd by Dr. K. Helzaeh
before the I V. c. C.’, Stuttgart 28th.,May 1936 cf. a}so .

......

Elerz - David —&”thstllche organische Farb stoffe"

Exganzungsband 1935, page 37)
§ ”;

Po.e //\\""Lﬁk

3). 4-methoxy-4—amino—d1€heny1am1ne (Variamine

9ﬁe“§fé¢ﬁ:sha&e'§foéﬁeéd from the 2-toluidide of
2-hydrexyzant h¥ao€hé~88arboxylic acid and diazotised
liembubiqboRfoFLEmi ho<8L5:id4meshoxy-benzene has good
fastne®s t9:11ght and ehlorine and is fastito eaustiec

[}

kfér boiling under pressure. All of the arylamides ‘of
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2- hydroxy anthraqapf-z—carboxyllc acid prepared gave' f_
s1milar green shaées ;;%ﬁjthese three bases,kand 80 fart
as is known the arylamides of th:s a01d are the only
arylamldes which can produce green shades Wlth.certaln
diazotlsed bases, hence the importance of Haphtol AS GR
in the Naphtol AS range of dye 1ntermedlates. The shades
produced by the arylamides of 2-hydroxy-anthracene-3-
carboxylie scid with the other diagotised bases, which
are being used in these experiments, do not appear to be
of great commercial velue - the shades warying from a dull
re¢ to & dwil Yrum. - - cuET 0 mon

~Bach of the arylemides of B«hydrokxy-anthracene«3=. -,
carboxylic atid prepared has bitmr pi%med on cotton ymyn <
and’- coupléd with the ubuskl grotpy of diassotised bases which
'af%*égaiﬂ?répegﬁt&ﬁfbf”the sake of convenience.-
1). 235-dichloro-aniline.
2). 5-chloro-2-toluidine.
3). b5-nitro-2-agnisidine.
4). o-amino-azo-toluens.
5). o-dignigidine. - - -~
6). 4'-methoxy-4-amino-diphenylaemine.

The shadew prdduced by the various arylamides with

the same diszotised base were alike.

The range of shades produced on cotton yarn by 1).
the 2-toluidide of 2-hydroxy-anthracene-3-carboxylic
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acid (Naphtol AS-GR); 2). The 2¢5-dimethoxysanilide of
2-hydroxfyen ¥hirackids3-carboiylic acid, snd 3). The 245-
dimethoxy—4-chld;6ganilide of 2-hydroxywanthracene-3-
carboxylfi'ﬁéék,fsiiéﬂﬂ;efegfikéﬁﬁés representat ive of
thig group of arylamides, in combination with these
diazot{wéd ‘bases are shown in the "Dyeings™ section.

N

Hydrolysis of z-hydroxj@anthracene-Z-carboxylic'acid

i\!

Hydrolysil of the z-hydrnxy-anthracene-3—carboxylic
ac1d arylamides by 16% alcohollc potesgium ZIydroxide,
_mono, di-, and tri- ethanolamines, anﬂ ethylen diamine,
;Aundef the‘conditions,:which have been usod by the author
—;1n this work yieldod 2-hydr0xy—anthracene—a—carboxylic

+“acid and the arylamines.
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Section IY.ﬂHTA;z;amidggtgf%égeto—aceticvacid.

gR'N”HC°(§€,;Co~Cﬂ3

o Saunders (7. Soc. . & C., 1924, 40 49) and Rowe
and Levin (Ibid., 1924 40 228) state that Kaphtol A3-G

is dlaceto-acetlc o-tolldide (1).-

He-oc-me o an L DL - CoCh-locay T
. . : : R ]
v c#

d 3

—Oﬁ supjécting Naphtoi“AS-G ﬁo hydrolysis with iéﬂJ
alcphoiicbpotaséinm hydrq;idg(solnpiop_(ﬁéé;é?g'fq¥,2;Aﬁ »
hours) gng working up’th; §roqucté-ofiﬁydféiyéis‘injf;e |
manner already described, o- tolldlne was obtalned Thus
the arylamine component of Naphtol AS-G is 0- tol1dine.
Attempts to isolate the acid were unsuccessful as the
§9e§9;a§9tic_apidfwaéMdegomposed under the c@pdit;pns of
ﬁydfﬁlysig,_ iater if_was’found that complete hydrolysis
of Naphtol AS G took place on boiling the Naphtol for
5 hours under a refluxing condenser W1th N/1 alcoholic
potassium hydroxide. On working up the products of
yyirolysis in the usuml manner, o-tolidine was easily
380lated but-es was to be expected no acid could be
bbtained . - Lo S mLd
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Analysis of reorystallised Naphtol AS- G (crystellised
from benzene-nitrobenzsne- 50/50 - M.Pt.- 208 °c.) agreed
with the suggqstiqq;tbat thrs,xayhxol is diaésto acetic
o-tolidide. Naphtol AS-G was then synthe31sed by heating
equimolecular proportions of ethyl aceto-acetate and o-
tolidine using mono-chloro—benzene as solvent and with a
small quantity of N NaOH as catalyst for 5 hours.“ The
Vdiaceto-acetlc o- tolidide crystallised out on cooling.

On filtering off the crystals with suetion, drying and
finaelly recrystallising from benzene—nitro—benzene (50/50)
a white crystalline product was obtained’ which did not
depress thc melting point of recrystallised Naphtol AS G
on m1x1ng. The method used for the preparation of diaceto—
scetic o—tolidide was an'sdaptation of a generai method
'for the preparation cf aceto acetic arylamides which has
:been proposed by IR Thomson (ﬁhes1s Glasgow 1935).
'\This author in his disgertation has described a large
nnmber of thsse arylamides which.have been prepared by

.....

fthis method the method being notable for the high yields

C "f" -
of aceto—acetic arylamides obtained.

In view of the large number of aceto-acetic srylamides

b e pede oy
»t B

&jgygg;gdghyexhogsqn,no;useful;purpose would have been served
gt repetition.: A8 & matter of interest , however, sceto-acet-
p-arfiiidide (II) was prepered from ethyl aceto-acetate and
f'./ ‘:.\ !r‘ ‘
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p-anisidine by Thomson's method, (c¢f. Thomson's Thesis -
page 120).
I1. - SO AN
- -oCH

oma—

In October, 1933, the I.G. Farbenindustrie A-G.
introduced a mew naphtol which they cslled Naphtol AS<IAG.
This Naphtol dissolves readily in aqueous sodium hydroxide
solutions snd possesses low substantivity. PFurther, in
combination with the various "Fast Bases™ availabie
Naphtol AS-L4G produces yellov shades, (so, of course,
does Naphtol AS-G), which are distinguished by very good
fastneas to light. The yellow shadeés from Naphtol AS-IAG
are dischargeable which makes this Nephtol extremely
iniportant in calico-printing. I% should be mentioned
that the yellow shedes produced ‘from Nephtol AS-G are
not dischargeable. :

nydr01yéin*ofjﬂaphtol AS-L4G with N/l'alebhdlie ~
potassium hydroxide solution yilelded as the arylamine
component ‘of the ¥aphtol, Z-amino-6-ethoxybenzthiazole, .
(this wes confirmed By analysis and comperison with an
authentic semple), but no acid could be distinguished.
Anglysis showed thst ﬁhﬁs‘ﬂaphtol'ie probably 8-aceto-
acetylaming-6 sethoxybenzthiazole. (III).

b FITE N/ ”\\ |

’ ’ C-NVH-CO.CH,- CO. CH
Ao~ / 3



The preparation of 2-acylacety1amino—arylthlazoles is
descrlbed in D.R.P. 603, 623 (granted to the I.G. Farbenind.
A-G Bth. Ootober 1954) _The method of preparatlon
accordlng to thls patent cons1sts in heating a 2-amino-
arylthzazole and an acyl- acetlc ester unt il tne aleohol,
Wthh 1s a product cf the reactlcn has been completiy
removed In an example quoted 1 part of 2- amlno—benz—
-thiazole is mlxed with 4 parts of ethyl aceto- acetate

in a flask fitted with a reflux condenser Uﬁtll 'no more
ethyl alcohol distills over. This 1s usually accomplished
in about 15 mlnutes. After coollng,the reactlon product
separates out and 1s flltered off w1th.suct10n washed
with alcohol and dried The product obtalned in thia vay
is B-aceto—acetylamino-benzthiazole ’ The preparatlcn of
z-ecetoacetylamino 6—ethoxybenzth1azole 1s not described
in thie patent but the preparatlon of the corresponding
2—benzoy1acety1-umino S-choxybenzthlazole 18 briefly
referrgd to.m Th;s letter compound has been prepared by
the author abd v111 be described in Section V.

, 2-Acet0aeetylemino 6-ethoxybenzthiazole was prepared

by the author by heating 1 part of 2-amino-6-ethoxybenz-
thiazm yith¢ parte of ethyl e.ceto-acetate in a flask
fittep viﬁh a qgnde;eer, at 16@00 for 15 mlnutes when
all ofﬁthe et%yl alcohol formed had distilled over. \pi

SN e . R T r,s«"‘—cﬁ
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_On‘cooling:ﬁhevrgaqf;op,g;xﬁu;e a white crystalline
product separated out. .This was filtered at the pump,
washed withwglaoh?l and dried. The white lustrous
crystslline product obtained on recrystallising from
alcohol had a melting point of 20000. and showed no
depresa;on ;5 the melting point when mixed with Naphtol
As- L4G (necrystaIlisad ‘from . alcohol) Napttol AS-IAG
is therefore 2—acetoacetylam1no-6‘Qﬁhoxybenzthiazole.

While it is well kmown that by h&stlng agomatic
anines with acylacetlc-esters alcohol is split off and
the acylacetyl comnounds of these amines are. formed it
was rat her surprising ﬁhatVz-gmlno-bepzthlazo;pgvshogld
heve reacted in such an analogous manner and was not to
be expected as in meny of their reactions (e.g. the
diazo reactian) they do not behave 11ki‘aromatic amines.
According to*ﬁlc terwa Anschitz - ﬁbigégi‘t#"chemie der
Kohlgpstoﬁqurb{?gungen"‘lzth. E&iﬁlon, Lg;ngg,dlgsl,
nyQ;: 5V;PQ%91145’\th9 reactions of 2-aminobenzthiazole
(I)f_a;g:baﬁtcrrexplained by representing it in the

tautomerighmino form (II).

I. II.
& NN
P //AI # i 4¢¢\\,/.
TN Sem = Y Deemn
iﬂ'&;kl/\sﬁ}{; S s/

The great reactivity of the 2-amino-arylthiazoles
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is shown by thefaét that they form ring compounds.

Thus, for example, onvheating 8 mixture of 2-aemino-benz-
:thiszole with ethyl‘aeeto—acetate for several hours at
& high temperature, after the alcohol has been split off,
ring closure takes place and a compound of the following

type is formed. (of. D.R.P. 603, 623).

a2 LN
} csV-Co. C/V -€0 - Cﬂ —_—

\\c,(
VLN co + H,0,
r/\\] c=:N" .
/\5/

In this connexion it is worth.notlng that 2-amino-
benzthiazole spre rently behaves in a similar manner to

2—am1no pyrldlne which exhlbits uhe same type of tauto-

.mer:sm.- /,\;
B . \
a
“ ): wH

e
and moreover, a8 A. E. Tschitschibabin (Berichte,
1924, 57, 1168) has shown condenses with malonic ester

to form a rlng compound accordlng to the following

equatlon.-

c‘ﬂ;a.co\ "/ £2€4, o”.
“ zmv LN ,o.CD/ =N -co
:: § : ;V—CO'C/"‘

To prevent ring closure when preparing 2-scylacetyl-



48.

ramino-benzthiazoles from 2-amino-benzthiazole and
acylacetiec esters it is therefore necessary to take care
that heating is not prolonged after the alcohol has been
distilled-off.

Dyeing Properties of Aceto-acet-arylamides.

The aceto-acet-arylamides are all very soluble in
aqueous sodium hydroxide solutions and possess low sub-
:stantivity.  In combination with the numerous "Fast
Bases™ on the market they produce yellow gshades which
are on the whole of good fastness. Various aceto-acet-
arylamides, e.g. the anilide, are constituents of the
well known Hanss Yellows which have a wide industrial
application. Taking Naphtol AS-G and Naphtol AS-L4G
a8 the representatives of this group having the greatest
use in the dyeing and printing industry we find that both
dissolve readily in aqueous solutions of sodium hydroxide
and have poor affinity'for the cotton fibre. They sre
there fore primarily suiteble for dyeing piece gocds in
which case it has been shown that dyeings produced with
an intermediate drying show & fuller and more brilliant
shade. On impregnating cotton yarn with aceto-acet-
arylamides it is necessary, in order to improve the sub-

:atantivity of the arylamide, to 2dd to the sodium salt

eolution of the arylemide 30 grams. per litre. of Glauber's

P
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salt. The affindty £or.the gotton fibre then corresponds
approx;magglyi}g;tpggiogagope of the arylamides- of 2-hydroxy
fS—naphthoic acid.

.48 slready mentioned Naphtol AS-G dyeings are not dis-
. ;chgggegb}gzrmrh;gdﬁacy'has, of course, certain disadvant-
3?§agg§_ipdgqyggp-prinﬁing, ag, for example, white discharge
,agty}ea cggpgp;bnuproduced. On the other hand the fact
has:qerggin;gdvgntages a8, for example, in the produetion
of specizl coloured discharge styles, (e.g. a green shade
may be produced by incorporating in the digcharge paste
an: Indanthrone Blue Vat ayestuff)./‘)fl?;p tol%AS-Lth ;é
dischargeable and the yellow shades produced in combin-
tatten with thé "Past Tases* are very fast to light;
furthermore ‘they dré fééfifﬁﬂﬁgéhiﬁé;”&ﬁiérfﬁb éﬁd per-
Cioxfas. 5ﬁgﬁﬁf5fxléaﬁ£6ﬁééﬁﬁiﬁﬁff@ﬁsigfd thereZore extreme-
%f§i§“§uiééffeﬁf§r;éﬁrféiﬁsiﬁ%&:fﬁrﬂ{éﬁinghfaﬁéfgé; (ef.
W onride! tedtfiver., 'Toss, 15, 18°-°20). -1t was founa
“ﬁy‘%ﬁééaumhbf“tﬁé% ﬁéﬁﬁf&l ﬁsiéﬁéﬁﬁ&ﬁaiﬁ%3i3A§:i4G dye-
TPirBe cod1d be “aifPévetitiafed by taking & Few thresds of
CHE SeT10w dPed date#IEl &nd treating them with nitric
acid (cone.) On this trestment Naphtol AS-G. dyeings
turn & characteristic green colour, while Naphtol 1S-L4G
dyeings remain unaffected.

" The shades produced on cotton yarn with disceto-

acetic-o0-tol1dide (NWaphtol AS-G) and 2-acetoacetylamino-
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6-ethoxybenzthiazoia (Naphtol A8-I4G) in combination with
the following diazotised bases are shown in the "Dyeings™
section.

1). 2+5-dichloro-aniline.

2). 5=chloro-2-toluidine.

3). 5-nitro-2-gnisidine.

4). o-amino-azo-toluene.

5). o-disnigidine.

6). 4'mmethoxy-4-amino-diphenylamine.

Hydrolysis of Aceto-scet-arylamides.

Hydrolysis of the aceto-acet-srylamides by E/1
aicoholic potassium hydroxide, mono-, di-, and tri-
ethanolamines and ethylene diamine under the ususl
conditions employed by the author yielded the amino-
component but no aseid could be isolated which, of
course, was to be expected owing to the unstable nature

of aceto-acetic acid under such conditions.

- - ———
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Section V. l-acetic geid.

’ The ¢'°n1«3i g;y%axgiéig o:f:' ,,b‘enzoyl—acetic acid prepared
gnd examined by the aubhor was 2-benzoylacetylamino-6-
etﬁl;og;@-jbep;t,p‘i%%;g and was prepared in order to -compere
it with the 2-acetoacetylamino-6-ethoxybenzthiazole already
described.w B%Snzoylace’c‘]lumlno G6-ethoxybenzthiayole was.
readily prepared by heating the etlyl ester of benzoyl.
acetic acid with 2-smino6-ethoxybenzthiazole in a flask
fitted with a condenser at around 116°C. until all the
ethyl alcohol had distilled off (gbout 15 wins.). On
cooling, the crystalline arylamide separated out, and was

filtered|at the pump, washed with alecohol and dried.
N

-

-Qenzoylacetylamino—6-ethoxybenzthia.zole differed from
2-acetoacetylamino-6-ethoxy-benzthiszole in that it was
only speripgly soluble in hot alcohol (the acetoacetyl-
égi;lo TCOIVI;}_;;;md‘ was very soluble in hot alcolol).  The
2- benzoylacetyla.mino-s-etho:x;vbenzthlazole crystallised
from g’enzene—nitrobenzene (90/10) 4in small find pale

snlphur yellow coloured needles which melted at 208°C.

-£0-
Cla
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‘As regards :bhe dyeing properiies of 2-benzeylacetyl-
amino-6-ethexybengthiazele .if may be .gaid that it behaved
in a.similar;mannazita;th%nqu%qaacetaéryihmiaes. It was
readily soluble in aﬁusaus sodium hydroxide solutions and
possessed low gubstantivity, although it appearéd to be
vefy 8lightly better iIn this latter connexion than the
corresponding aceto-acetylamino compound. On pedding
cotton yarn in the sodium salt solution of the arylamide
to which Glauber's salt at the rate of 30 grams. per litre
had been added, squeezing the impregnated yarn evenly and
coupling with the following diazotised bases.-

1). 2i5-dichloro-aniline.

2). 5-chloro-2-toluidine.

3). 5S-nitro-2-anisidine.

4). o-amino-azo-toluene.

5). o-dianisidine.

6). 4'-methoxy-4-emino-diphenylamine.

‘9bllow shades which were 8lightly redder than the corres-

:ponding acetoacetylamino-compound were obtained.

Hydrolysis.
On hydrolysing zabénzoylaeetylamino-6—ethoxybenz-

:thigzole with BN. alcoholic potassium hydroxide solution
for 5 howrs &and working up the products of hydrolysis in

the ususl mamer We-amino-6-ethoxybenzthiazole was obtain-
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:ed but no acid could be isolated. The faintly acid

aqueous layer after ether extraction, however, gave &

red dish-violet coloration mik %PW&M, M sefindon

- - — - -
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Section VI. @ Arylamides of Terephthaloyldiacetic acid.

- ~ - N ER3 o A - . oy . . .
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1h e spFing 6f 1983 the I.C. Parbenind. 1iG.
“infroduced W& néw Naphtéls viz:- Nephtol 1S-I36 and
“Werntol £SITG! both *62 which in combinatién with the
IRBLEE BaSed ™ "on the farket Broduded yellow shades. These

HE

" two Taphtéls possess hich substaritivity and are therefore
A‘exfrem’el’j Suitable #0% machine snd tb dyeing. The yellow
' shades produced from tihese twé Waphitols and thé Fast Bases
are 0f excellent fastriess to 1ight and aré better ever in
this resfect than The greeni sh yeliow ‘vat "Hyéé%ﬁii’féf B
| 'Furfhermore “theéy e \fery fé.sf:"?g’ éaa;‘ning, chlorlne
Htsoda boihng, e’Ec and aré‘ ziot dis’chargea’blé In ﬁhis
f'lé'ﬁ"fe‘r ékonn"e“:?:{bii‘it g worth’ nating that the*ﬁyeings show
“afstenatng fastiess fo Kler-voilidg of. F. Cnrist,
“hentiTnerichie, ‘1934, 15, 18-20). “BeSandé “of their high
guﬁé‘b:anti vfityié i is nc‘f:' ﬁeéeséa I:y ‘“£0°add any’ Giau'b er’'s
&*;a'l}% to the égd%ﬁ geit Solutions in order to increese
B affinf%y ‘P& “The Goffon £iBré. 'In fact, according to
“onrist (1oc. ot ?‘50% 6F “thése two TNaphtols are absorbed

(1411

*“From the pnﬁﬁing baﬁ'ﬁ by ﬁ'he cotton fibre without the

add'ition "ot 8af1:. Waphtol ‘48-136 produces greenlsh yellow
“Hones white fé&rtfish "ellow shades are produced From s

RSN G Wi .. . : Lo LLoEE Y g A wpnow
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Naphtol ‘AS-IG. < -+ 7 i
" On hydrelysing ‘Nephtel A3<LG ‘end Naphtol AS-I3G with -

2N. alcoholic pétassium hydroxide solution, snd working up

in the usual mamesr, €E¢ “aminco-component, in the cass ‘of
Naphtol A3-1G; wds foumd 60 be 2i4-dimethoxy-5-chlordsaniline
whilé“in tke ‘0sse of Naphtol AS-L3G the amino~component was
foun@’to be 6-chloro-4-methoxy- 3-amindwto luene. Iﬁ“gach in-

stanﬁ',fho”evati'HOxQCid (excépt a‘Tittie téfephthalic ‘acid)
éould be isolated owing to decomposition. Anslyses of both
Naphtols after recrystallisation from nitrobenzene and a
study, gf the Patent literature suggested that these two
Baphtols might be dexivatives ei taxephxhaleybdﬁaeetic acia.

o g

The prepar.tion of arylamides‘of terephthaloyldiacetic gnid

is described in D.R.E. 556,479, (swardéd to the I.G. Parben-
:ind. ske§. 15/8/32). No details of the methods emplqye‘ﬁ for
preparingﬁthgeeAmrmiamides arelgiweﬁ i this batent moref
stress being 1aid on thezr applicatlon a8 dye 1ntermediatee.
However the author has found that arylamides of this type
arehgaei}y prepared by gentlywp0111ng the arylamine with a
Slaéhtfé%éﬁéé:éfgtﬁt dieth¥1,ferephthaloy1ldiacetate for about
10715,miggtesq0n thelsandfbath. _On cooling, a yellow coloured
solid mass is obtained which qn extraction with boiling
alcoPelkcrumbles up and becomes a yellow amorphous powder. bn

recooling this is filtered t the pump, washed with slcohol
and dried at 100°C. By this method yields of the arylamides

of over 90% of theorv sra ohtsined. Tn +hia wew tha enthar
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has been able to. synthesig{laphtol AS-LG(I) from diethyl

terephthaloyldincetate and 2+4-dimethoxy-5-chloro-aniline

and Naphtol AS-L3G(II) .frem diethyl terephthaloyldiacetate

and 6-chloro-4-methoxy-3-amino-toluense. As a matter of

interest, the 81-2a5-dimethoxy-4-chloro-anilide(III) was
also prepared.

[y I,g B . . ‘ '0‘”;,
otN T 5
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. The preparratiyt‘a.n of the di-efhyl téreﬁﬂth‘a.lojldiacetate
‘.’.llva‘.qsd-been described by.L. Berend and P. Herms (Jour.f.prakt.
. Chemis, 1906, [2], 74, 125) and is obtaimed by dissolving
.. terephthaloyl-diacetoacetic-diethyl ester (prepared by the
same_authors, Lloc, 'V’Qitn,"__,lZS} by application of the Claisen

.. reaction, from terephthaloyl chloride, ethyl aceto-acetate
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and sodium ethoxide; this mixture beins allowed to stand
overnight at 0-10°C.) in 10% alcoholic ammonia solution with
stirring and afferwards slowly heating the resultant solution
on the water-bath up to 60°C. Thereupon the solution suddenly
becomes brown and on sllowing to stand in the ice-chest
overnight a thiek brown precipitate sepsrstes out. The pre-
:cipitate is then filterodlénd'washod in ethereal solution
with acetic acid and water. After removing the last traces
of water and on evaporation of the ether s white solid mass
remains which on recrystallising from alcohol (norit) gives
large angular leaves having a melting point of 7000. Diethyl
terephthaloyldiacetate is essily soluble in ether, acetie
acid and hot alcohol and gives with ferrie chleride selution
the characteristic red-violet reactiom of the (-CQ°CHg-CO-)

group.

Thovﬁyﬁing Properties of A:ylamidés of teréphtbéioildiacetatic
Aetd. CL e T SR

As'alread& ment ioned the shades produced by this group
of arylamides and the "Fast Bases" sre yellow. The shédes
produced on cotton yarn with the di-2+4-dimethoxy-S5-chloro-
anilide of terephthaloyldiscetic aeid) (Nephtol AS-ILG), which
wa8 taken as represeﬂtatiye of this group, in combination
with the following diazotised bases are shown in the "Dyeings”

section.
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1). 245-dichloro-aniline.
2). 5-chloro-2-toluidime.
3). 5-nitro-2-anisidine.

4). o-amino?ééﬁ;%oi@eﬁéﬂ

¢
Bl

5). b—dianigid;!’;m. PR

6). 4'-methoxy-4-amino-diphenylamine.

Hydrolysis of Arylamides of Terephthsloyldiscetfic acid.

As mentioned sbove, hyd:olysis of these arylamides
- with 2N. alcohelic potassium hydroxide solution gave the
erylemine but no acid could be isolated except a little
- terephthalic @cid which was obtained on seidifying the

_Aconcentrated.aqueous.alkeliﬁe‘solution with bhydrochlorie

acld, -- the alkeline hydrolysis of the terephthaloyl

- diacetic acid eppprently. producing terephthalic acid.

-~ Similar resulbts-were obtained when mono-ethznolamine

~~end ethylene dismine -were used as the hydrolysing agents.

- o . wn -

LTS ST
LR M



59.

EXPERIMENTAL SECTION.

Section I. A:ylggggg§”of 2-hydroxy~-3-naphthoic acid.

'/\/\-pﬂ
‘ /\). co. nv-R

Naphtol;AS—OL.< This Naphtol crystallised from alcohol
in éolourless,crystals which melted at 167°C.

Hydrolysis with 165 ilcoholic potassium hydroxide. On

boiling crystallised Naphtol AS-OL with 16% alcoholic pot-
:assium hy@roxide fqr 7 hours under a reflu;,cpnq§gger on

a sand-bath and at end of this period dlstillxng off the
excess alcohol and then pourlng the residue 1n tha flask
into 3 times its bulk of cold\watg;ﬁakc;par:solgtlon was
dbt&iéﬁd'U The clear solution wasrtransferred to a separator
end extracted with ether. The aqueous layer was run off
in£§ia beakgr_ayq;the%gﬁheg;whiqh had dissolved was evapor-
rqted off by placing the beaker and contents in a boiling
watg;,bath; VAft%r,@he:small_amount of ether had been eva-
:p?rafed of £ the aqueous solution was cooled and hydrochloric
acid,addq@ uptii th@_sqlutian\reacted acid to congo red

paper at which stage a white flocculent precipitate came

dqwn%‘jqpis,was fmltered off, washed free from minersl acid
and potassium ohloride and dried at 100°C. in the steam-bath.

L
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The dry solid»ohfaihaadwalﬁﬁgcrystallised from dilute
-aleohol ($0-pts. hloohol:iend 50 parts water) and the
‘product identifted.a# Bihydroxy-3-hsphthoic acid (M.Pb.
216°C.; no depression of melting point on mixing with an
‘suthentic..sample of R-hydroxy-3-naphthoic acid and further
~gave the characteristic blue coloration with ferric ehloride).
... .The ethereal layer in the separator was washed seversl
times with cold water until free from alkali (litmiusd. The
ethereal layer was then transferred to a suitable flask
and the ether evaporated off. The residue in the flask
wag -8 brown celoured: ¢il which on boiling with acetie

" anhydride ‘gave an scetyl derivative which had & melting-
point of 84°C. A small portion of the oil was dissolved
in hydrochloric acid (conec.) and diluted with water and
diazatised. On coupling with sodium-/?-naphtholate a
scarlet coloured azo dyestuff was precipitated which was
filtered and wash;dkﬁeli”wifh water. On recrystallising
the dry dyestuff from toluene a bronze-red crystalline
product M.Pt.180°C. was obtained. This agreed with the
melting point given for o-anisidine-azo-/3 -naphthol by
F.i. Rowe and C. Levin (J.Soc. Dyers & Colourists, 1924,
40, 218). The arylamine component of Naphtol AS-OL is
there fore o-anisidine.

Synthegig of Naphtol AS-OL. As the above hydrolysis of
Naphtol AS-OL showed that this Naphtol was the o-anisidide

v
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of a_-hyQ,rox:g-;z,‘-gpaphthqic;f_gcid‘,;.equimolecular proportions
of é;hyd;'oif—é—ﬁaphthq.ic aéid and o-anigidine were dissolved
in toluene and trested .with phosphorsus trichloride at 70°¢C.
The mixture .weg then. bo:Lleé for 5 hours. The mixture was
then mgde alkaline with godium carbomate and the toluene
steam-distilled off. The snisidide was obtained in 88%
yield, and on recrystallising from alcohol had a molti,ng;_
point of 167°C. No depression in the melting-point wes
observed on mixing with crystelline Nephtol AS-OL.

The conclusion that Naphtol AS-OL is the o-apigidide
of 2—hy§roxy-53-_¢naphthqic acid confirms the findings_,of Rowe
(Ipbid., 1930, 4§, 228).
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- Na phtol AS RL _ This Naphtol crystalllses from glacial

4acetlc acid in almost colourless leaflets M Pt 230°¢C.

vgydrolzsis w1th 16% élcohplio potassium hydroxide. On
hydrolysing crystalllne Naphtol AS-RL with 16% alcoholic
potassiun hydroxide under a reflux condenser at the boil
for 7 hours and pouring the residue, after distilling off
the excess alcohol, into water a clear greenish fluorescent
liquid was obtained which on extraction with ether in the
usual manner gave as the ether soluble product a white
crystalline product/which bad M.Pt. 57°C. On admixture
with an suthentic sample of p-anisidine no depression of
the melting point was observed. On working up the agueous
portion in the manner already described 2-hydroxy-3-naph-
:thoiec ecid was isoleted. |

Synthesis of Naphtol AS-RL. In order to prove the

correctness of the hydrolysis experiments equimolecular
proportions of 2-hydroxy-3-nephthoic acid and p-anisidine
were dissolved in toluene and phosphorus trichloride addod
at 70°C. The whole was then boiled for 6 hours. On working
up in the usugl manner a yield of p-snisidide of 2-hydroxy
-3-naphthoic scid equal to 85% of Theory was obtained. On
admixture of the product re-crystallised from glacial
acetic acid with recrystallised Naphtol AS-RL no depression

of the melting-point was observed. This proof that
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Naphtol AS-RL is the p-anisidide of 2-hydroxy-3-naphthoic
acid agrees: with the conclusions of Rowe & Levin (J. Soc.

Dyers & Colourists, 1924, 40, 227J.
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D

Naphtol AB—BG. ”“VThie Eapﬁtol erystallised in colourless

oyt

needles from eloohol and had a melting point of 1849°C.
gy;roly81s with lsi.alooholic potagsium hydroxide. On

hydrolysing crystalline Naphtol 18- BG with 16p alcoholic
potassium hydroxide by b0111ng in the usual manner for 6
hours and worklng up the products of hydrolysis in the
manner already described 2-5 dlmethoxyaniline (pearly
plates from water M. Et 81 C. - no depression on admlxture
with an auxhentlc sample of 2-5- dimethoxyanillne) and 2-
hydroxy 3—naphtho1c acid were obtained. |

Eydrolysis w1th MOnoethanolamlne.

The monoethanolamine used in this experiment Was
supplled by The General Metallurgical and Ohemical COmpany
Limited and wes a pro&uct of Carbide and Carbon Chemicals
Corporatian of New York. The product was Vater-white and
bad a specific gravity of 1. 019 at 2o/zo°c 93% disti11ed
over between 1659 gnd 17500. on boiling crystalline
Naphtol AS-BG with.monoethanolamlne for 6 hours under a

reflux condeneer on a sanﬂ bath, and pouring the reaction

nixture inéo 10 times ita bulk of cold water & clear solu-
:ution was obtalned. ,‘ extractlng the cold creenish

fluorescent liqu1d with ether in a separator washing the
ethereal leyer free from alkeli (1itmus)and distilling off



£$5.

4the - ether s Hownish cxjﬁtalline product was obtained
on coolidy: " ¥hi's Proltct on recrystallising from water wes
found tbﬁﬁ%'2¢5tﬁimbth6xy§aniiiﬁa‘(péariy white crystalline
plates M. P:7 51905 Y. 7 Phe aqueous layer on removal of the
small quantit¥ of sther present (4n solution) was acidified
with hydrOGE&oric 8614 =2nd the precipitated 2—bydroxy—3-

N

‘gedd filtered off and washed with cold water
until free’?roh miveral acid snd potassium chIOride. The
acid gave the charseteristic blue ecoloration with ferric
chloride- solution ehd no depressioh of the melting point
was obgerved on admixture with an a'athentic sample of 2-
hydroxy-3-naphthdic aetd. *° 7 7 TEoEmLLo
“‘"*"'Simﬁéf*fée sﬁiés ”ﬁéi‘o" bﬁt&fﬁéd whenﬂﬁfﬁfbl IS ~ ﬁf}"lwas

-ethylene7diamine in like manner to monoethanolsmine.

LTUehE aPesifieations of theeé three produéis Whieh were

"#ippYied vy Gederal Hstai.‘mi'gical sna’ Chemieal Company were
CqgePbiiowE: ot 5. w7 iTOiesyias e T Tens 07 Bl

‘DrethadbLapifg s 0 DAL ot e

it Spedt#4S gravify (i 1.089. 0 ¢

bl lofghed iuidiuive. it Crot more than 1.5%.

1305 T Hetio s@t¥ansTerdde . . not more than 2.0%.

: " prsetWdolaminé ... ~“not less than 95%.

rd s¢Phariolanitie i:. not mors thar 24.
-Iriethanolemine. -/
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Iriethanolenines-.. . yiccngi' o -

Specific Grevity o». . 1.200..

Water: ..s...sa.v..o. not more than 1.0%

Mono-ethsnolamine .. mnot more than 2.5%.

Di-ethsnolamine .... not more than 15%.

Tri-sthanolamine ... not less than 80%.
Ethylene-digmine. -

Specific gravity ... 0.985 at 20/20° C.
. Purity e.e..eeee... .. 69% by weight.
Boiling range ...... 115-120°C.- 98%.
above 122° C. - mi1l.

On hydrolysing Naphtol AS-BG with triethanolamine
it was observed that both the 2¢5-dimethoxysaniline and
the 2-hydroxy-3-naphthoic acid were rather difficult to
purify.

Synthesis of Naphtol AS-BG. In order to preve that

Naphtol AS-BG is the 2:i5-dimethoxyeanilide of 2-hydroxy-
3-naphthoic acid, equimolecular proportions of 2-hydroxy
-3~-naphthoic scid and 235-dimethoxy<aniline were dissolved
in toluene, treated with phosphorus trichloride at 70°C.
and boiled for 6 hours. On working up the reaction pro-
tduct in the usual menner a yield of arylamide equal to
93% of Theory was obtained. Aﬁmikture of the srylamide
(recryetallised from alecohol) with Naphtol AS-BG (also
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recrystallised from alcohol) did not depress the melting-
point which was 184° C. This confirme the conclusions of

F. M. Rowe (J. Soc. D. & C., 1930, 46, 228),

—— e - - ——— - ——
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Napthol AS-ITR¢ : “Thie Néphtél crystallised from
Benzene-nitrobenséns ($6/£50) and had M.Bt. 197-198°.

In combination with Pe#t Ré4 ITR Base (1l-amino-2-methoxy-
benzem-B-sﬁlpM&dfw‘&%ylamié) $his Naphtol produces
shades -@imilar ts Aligarin on aluminium mordant and
having the fastness properties of the Indanthrone Vat
dyestuffs. In 1934, Ueno and Suzuki (J. Soc. Chenm.

Ind. Japan, 1934, gz , 233B-234B.) were able %o show,

by hydrolysie with 50% aqueous caustie soda solution in-
an autoclave at 200°C. for several hours, that this -
Naphtol was the 234-dimetherxy-5-chloroanilidc of 2-hydroxy:
-S—naphthoié acid. R RPN L O SEIPIEER SN
HEydrolysis of Naphtol AS-IPH with’ 16;% alcokelic 'petadsium

- hydroxide.  On hydrolyding thie Nephtol with -l6%-slaokolie

potessium hydrexide ‘solubios the author has been ablé -to
oorfirm Uerio snd ‘Suguki™§ results, for on extracting:#he:
produots of ‘hyd¥olydid, dissolved in water, with ether.
844 dimethoxy-Sichlorohntiline (MiPt. 91°C. [frem ws‘bema‘
and’ no -depredsiocfi 0f Ml ingipoint on-admixture with an
sutbentio ‘gaiple of 384-dimethoxy-5-chloro-aniline) was
obtaineds* 6; 'Ry (OCH;)},** €1 * NH, = Cg Hy, NOd requires
& 7.8%; @1 ~:18%9%; «(GCHg) = 33.1%. Found - N = 7.8%- ¢
(MIQRO): “:CT*% ‘19,18 ¢MICRO) and (OCE,) = 32.9% (MICRO).
it Pk gledd laye
4744t e ugtial manner was found to contain 2ihyase:

r Prom the ether extraction on treat-

. G
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-3-naphthoic aecid.

Hydrolysis of this !aphtol with monoethanolamine
and ethylene diamine under the same condltlons as described
und er Naphtol AS—BG (page (¢.) also gave 2f4-dimethoxy-5-
chloroaniline and 2-hydroxy-3-naphthoic acid.
Sygthesig of *_pgxol AS-ITR. To confirm the results of the

hydrolyses experiments an attempt &t synthesising this Naph-
:tol was mede by dissolving equimolar quantities of 2+4-4i-
methoxy-5-chlordeaniline (18.75 gm.) and 2-hydroxy-3-
naphthoic acid (18.8 gm.) in 10 c.c. of pyridine and heating
the mixture to 70°C. and until complete solutlon. 6 c.c. of
phosphorus trichloride were then added over a period of g &n
hour while the whole was well stirred. The mixture was then
heated in the oil-bath at 115°C. for 4 hours; the mixture
being frequently stirred during this period. Towardl‘the
end of this time the mass became quite viscous and had a
deep golden yellow colour. On cooling, slcohol was added
and the whole boiled for about 3 an hour on the water-bath.
On re-cooling and allowing to stand overnight a yellowish
brown solid had separated out. This was filtered off with
suction and well washed with alcohol. The residue in the
filter was dried in the steam bath at 100°C. Yield 29.2 gms.

The filtrate was taken and cold water slowly added while the
whole was well stirred. Soon a light brown precipitate
was obtained end this was allowed to settle and finally

filtered at the pump and dried at 100°C. Yield 2.8 grams.
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Total Yield - 32.0 gm = 92.3% of Theory. The arylamide
was recrystallised from Benzene-Nitrobenzene $50/50) and
light-brown crystals were obtained which hé& a Iﬁelting-
point of 198'00. and which was not depressed when sdmixed
with Naphtol AS-ITR (recrystallised from the same solvent).

.cﬁ




aphtol AS-I0: “¥ui's ¥athitol was intro&ucad by the‘JJ
I.6. Farbenind. A-€. 1n&ﬁ%y, 1§36d'énd i comblnatlon

with the "Past Bages™ gﬁves yellow1sh brown, red maroon
and blue shales possessing axceTlent fastness o llght
washing and cblorlne The’ dyeings are dischargeable.
Naszol 35 BB 18 Very substantlve and is purtlculquy
sultable for dyeing in vats and in mdcrlnes Naphtol
AS-IC recrys%éllises from benzene in cream coloured plates
u.Pt. 188°C. A |
Exirﬁlyéisfofﬂﬁébhéoiziéﬁia N

Hyaroiysis of Naphtol AS 8 W1th.16% alcoholic potass-J

““““

cdum’ hydroxide by boiling for 6 hours under a reflux con-

denser and separatlng ﬁﬁe amino—component and the acid -
component obtalned in' e usuél menner, gave 285- dlmethoxy
-4-cblordfani11ne and é hy&roxy S-naphth01c acid. 215—’1-

methoxy-4 éhlord*anlilne was recrystalllsed from water and'

gave’ ‘gmall white neefiles - M. Pt. 118%. on admlxture with
| an‘authentic sampie i3 2o5-éimethoxy— -chlorﬁ”anilzne no
depr9881on of” %he melting pélnt ‘was observed. 08 Hig Og
NeL requ:trea B ’7 5%, Pound -§ = 7. 4% end 7. 5%

Thﬁ presence of 2 hydroxy—s-naphthoic acld was confirmed

by comparison wiﬁh an authentlc sample of this acld and by

ite eiaracterlstic blue coloratlon w:th ferric chloride
solﬁfiﬁﬁ Bt 0 - .
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Hydrolyais of Kaphtol AS-1C with. meno—ethanolamlne
and ethylend‘diamlnn“under the conditions previously
employed when using these substances (see under Waphtol
AS-BG. P-ti) gqygag%ﬁ:iquthgxy—éechloro?aniline and 2-
hyd roxy-3-naphthoic acid.
Synthesis of Naphtol AS-IC.

In order to confirm the results of the hydrolyses
experiments, 2+5-dimethoxy-4-chloro®aniline (9.4 gms. =
1/20 mol.) and 2-hydroxy-3-naphthoic acid (9.4 gm. =
1/20 mo1.) were dissolved in 5 c.c. pyridine by heating
the mixture to 70°C. 5.g c.c. ?hosphorus trichléri&e were
added over a period of ;/hour and then the whole heated for
a further four hours at 115°C. Om working up in the manner
described under Naphtol AS-ITR, a yield of 245-dimethoxy-
4-chloroWanilide of 2-hydroxy-3-naphthoic acid equal to
94% of Theory was obtained. The arylamide was recrystall-
:ised from benzene and had M. Pt. 188°C. The melting-
point of 2<5-dimethoxy-4-chloroaanilide of 2-hydroxy-3-
naphthoic acid was not depressed when mixed with Nephtol
AS-LC (reocrys. from benzene).

Anglyses.

Found for Naphtol AS-IC - § = 4Ioo% and 3156,0.

Found for 2+¢5~-dimethoxy-4-chlordeanilide of 2-hydroxy
-3-ngphthoic scid - § = 3?&59% and cfcI)é%.

6 /

Ci0 H
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Cig By (OH) - CO - HN - Cg Hp - Cl. (OCHz)p = Cjg Hyg 04
NCd requires ¥ = 3.91%.

Naphtol AS-IC is therefore the 225-dimethoxy-4-chloro-
anilide of 2-hydroxy-3-naphthoic acid.
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Naphtol AS LT This Naphtol crystallises from alcohol

in 1arge lustrous plates with a slight pink tinge melting
at 194°C. Ueno and Suzuki (1oe. cit ) hydrolysed this
Naphtol with 50% Tque’dus ‘caustic soda solution in an auto-
‘clave, fitted with & stirrer, and heating st 200°C. for
several hours. By this means these suthors obtained
stetﬁéiy:é;éalﬁidine and 2—h&droxy-34naﬁﬁ€£d§é acid. =

The present suthor wes able to confirm this by hydrolys-
.ing the Naphtol with 16% alcoholic potassium hydroxide
solution for 6 hours at the boil. The o0ily smino-component
gave an Scetyi 66ﬁp6ﬁnd M. Pt. 133°C. (cf. Ueno end Suzuki -
loe. cif ’“énd further, on boiling up this amino-component
With 1ight peﬁroleum (B.E. 40/60°C 7 fiiféffﬁéfﬁhﬁfﬁﬁfiing
up the filtrate with Norlﬁ and re-filtering a2 water-white
solution was obtained which'on standing overnight in the
ice-chest deposited large crystals (almost colourless)
which melted to a light brown coloured oil when placed on
the palm of the hand. The crystals had 11.Pt.14°C. This
behaviour agreed with that of an authentic sample of &
methoxy-2-toluidine. The presence of 2-hydroxy-3-naphthoic
acid was confirmed by means of a mixed melting point
determination when no depression was observed.

Synthesis of Ngphtol AS-LT.

4.6 gm. (1/30 mol.) of 5-methoxy-2-toluidine and
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6.27 gm. (1/30 mol.) .of 2- hydroxy-3-naphthoic acid were ‘
dissolved in 4 c. 0; py':i';d&ikne by heating Yo, 70°C. in an oil-
bathgy 2 c.c. of y!fobphorus trlchloriae was then added over
% an hour, snd “thé whole then heated at 115°C. for 4 hours.
On workifig dp the reaction mixture in the ususl way a yield
of arylamide eqﬂal t0:95% of Theory was obtained. PFhe aryi-
:gmide was “essily soluble in hot alcohol and erystallised
out in white l‘ﬁstrdﬁs plates which had no pink colomr, and
which melted 'aﬁ"194dc. On *mixiﬁg with Naphtol AS-ET (recry-
:stallised from alecohol) mo depression of the melting point
was obtained. ' : .

Naphtol AS-LF is ‘therefote the §-methoxy-2-toluidide
of S-hydroxy-3-naphthoic a81d; tius confirming $he ¢onséldsions
of Ueno & Suzuki (1loé. cfd.}.* 1 =« |

” O : :
= U it e e i ok e - PRI
A ¥R
-8
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224{§imethogy3anilide of 2-hydroxy-3-ngphthoic acid.

:’ /\/\.oﬁ U 0tH,

'———‘

l;\/\\/». co- AN -(___}-“’S
No reference to this compound could be found in
;the'liteféfure; | |
The étdnﬁard "Pyridine™ method was used for pfeparing
this arylamide; the following quantities being used.-
9.4 gm.(1/20 mol.) .... 2-hyaroxy-3-naphthoic seid.

7.7 gﬁ.(l/zo mol.) .... 234-dimethoxyeaniline.

5.0 C.C. sevuonnnn «e.’ee Pyridine.

Bo0 CoCo evvenennannn .. Phosphorus trichloride.

' On adding alcohol to the cooled condensation product
end boiling until complete solution had océurrod and then
cooling again the bulk of the arylamide crystallised out.
The total yield of arylamide obtained was 14.2 grms. =
87.6% of Theory. The arylamide was easily soluble in hot
alcohol from which it crystallised in almost colourless
leaves which melted at 155°C.

(Found ¥ = (I) 4.1%, (II) N = 4.3%; Ci9 Hyn O4 N requires
N = 4.3%).

The arylamide dissolves readily in hot caustic soda
solutions with the characteristic green fluorescence.

Hydrolysis with 16% elcoholic potassium hydroxide. On

boiling the 224-dimethoxysanilide of 2-hydroxy-3-nephthoie



.

’" aoi& with" 16% alcoholic potassium hydroxido solution for

-:six hours under & reflux condenser on a sand-bath and work-
ing up the prodncts of hydrolysls in the usual manner,

| 2,4 dlmethoxy-anlllne (crystals from llght petroleun

" 8. P.40/6'O°O) - M.Pt. 34° C; no depression of the melting-
4po¢nt on admixture with an authentic sample of 2é4-dimethoxy

aniline) and 2-hydroxy-3-naphth01c acid were obtalned.

gzdrolysis Wth Ethylenghiamine. |

24 ﬁimethoxy@amlme and 2- hydro:qr 5-naphthoic acid
were obtained on hydrolyslng this arylamlde with ethylene
diamine for 6 hours at tha b01ling point under & reﬂu.x

c ondonser. "

- — - - - e Gl e - -

R NS
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2-Chloro-4-anigidide of 2-hygr0xj-5—naphthoie acid.
(HN: C1: OCH; = 1: 2: 4).

This arylamide is briefly referred to by F. M. Rowe
(J. S. D. & C., 1931 47, 32 cf. also Bnglish Patent 193,866)
but no analysis or details of its chemical properties are
givon -

The arylamide was easily prepared by dissolving equi-
:molecular quanfities of 2-chloro-4-anisidine and 2-hydroxy-
3-naphthoic acid in toluene, adding phosphorus trichloride
droyp by drop at 70°C. over a period of half an hour snd
finally boiling for five hours. On cooling, the mixture
was made alkaline with sodium carbonate solution and the
toluene and unchanged reactant materials distilled off in
steam. The arylamide was obtained in 86% yield.

The following quantities of materials ﬁere used .-

9.4 gm.(l/zo mol.) ..... 2-hydroxy-3-naphthoic aecid.

7.9 gm.(l/ZO mol.) ..... 2-chloro-4-anisidine.

25 CeCv eeveececaanans .. Toluene.

B CeCe. eocssesecsasceassess Phnosphorus trichloride.
The 2-chloro-4-snisidide of 2-hydroxy-3-naphthoic acid was
recrystallised from nitrobenzene and had a melting-point of
228°C. The arylamide was readily soluble in warm zqueous
caustic soda solutions and dissolved giving the character-
istlc yellowish-green fluorescence.

(Found /
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(Potnd 1t é’(I*)'*‘-"wfw&?‘:“i‘?-f(lnIs) < 4.1, = CpgH ,048CE Te-

cquires X' = 4.3%). ¢

Hydrolysie with ¥6% &lbohvlic potassium hydroxide solution.
On boiling- the" 2-chioro-4-anisidide of 2-hydroxy-3-

naphthoic ‘acid with 164 alooholit’ potassium hydroxide solu-
:ution 1n &' flapk fitted with a reflux condenser, fof 6 hours
and working ub by the Standard method, 2-chloro-4-anisidine
(Crystals from watbr H.Pt. 629¢. - no depression of melting-
point on admixture with an authentic sample of 2-chloro-4-
ahigidine) and 2-hydroxy-3-naphtholic acid were obtained.

¢ ‘ L ¥
“ 00 A
“ 3e
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5f€hloro—2-anjaidi§9%gj 2-hydroxy-&-naphthoic acid.
(EN: OCHz: C1 = 1: 2: 5).

The application of the ,—chloro z—anlsldlde of |
2-hydroxy - S—Daphthoic‘acid for the production of shades
fast o kier-boiling is described in English Patent
193,834 (I.G. Farbenind. A-G.) but no details of its
preperation or chemical properties are given. |
The arylamide was readily prepared by dissolvang
equimolecular proportions of S5-chloro-2-anisidine and
2-bydroxy55—naphthoic acidﬁin to;uene, adding phgsphorus
trichloride drop by drop at 70° C. and finally boiling the
mixture for five hours. On working up the reaction mixture
in the usual manner for this method a yield of arylamide
equal to 91% of theory was procured.
The following quantities of materials were used: -
9.4 gm.(1/20 mol.) ..... 2-hydroxy-3-naphthoic acid.
7.9 gm.(llzo mol.) ..... 5-chloro-2-anisidine.
25 C.C. cevnvennannn ...+ Toluene.
B CuCoe  coevane esess.ee. Phosphorus trichloride.
The 5-chloro-2-snisidide of 2-hydroxy-3-naphthoic acid was
recrystallised from acetone and hed a melting-point cf 2119.
The arylamide dissolved with‘_thé churacteristic yellowish
green fluorescent colour of 2-hydroxy-3-nsphthoic acid =ryl-
:amides, in warm aqueous sodium hydroxide solutions.

(Found /
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(Found ¥ = (I) - 4.3%; (II) - 4.2% - CygH) 058C1  quires

N = 4.3%). '

Hydrolysie with 16% aiénhblic'potassinm hydroxide solution.
Hydrolysis of 5-ehlorﬁ 2-anisidide of 2- ~hydroxy-3-

naphthoic seid with 16% alcoholic potassium hydroxide solu-
:tion under the ususl conditions and working up the products v
of hydrolysis by the standard method gave 5-chloro-2-anisidine
(Crystals from water M.Pt. 84°C. - nc depression of the
melting-point detected on mixing With an authentic sample of

5-chloro-2-anisidine) and 2-hydroxy-3-naphthoic acid.

- —— -t - - -



82.

5-Bromo - Z—anisidida of 2-@ydroxy~5 naphth01c acid.
(EN: OCHy: Br = 1:'2: 5).° Tt

The application 6f the 5-Bf6£6L2;aﬁiéiiiéé of 2-
hydfoxy;z-héﬁhﬁﬁéic acid fdr the»prbducfion of shades
faS%‘féQKfer;%éﬁliné is referred to in English Patent
193,834 (1.6 Farbenind. A-G. ) but no analy81s or details
of its chemical characteristlcs are glven. v

. The arylamide Was readlly prepared by mlxing the
following quantities of reactants: - g
9.4 gm.'(llzoﬁédl.) e 2-hydroxy-3-naphthoic scid.
10.1 gm. (1/20 mol.) ... 5-bromo-2-anisidine.
20 C.C:s eeeveeerseeneas.. Toluens.
B C-C. eavececcacannns .« phosphorus trichloride..

These materials were allowed to react in the usual
manner and then worked up in the manner which is more or
less standard for this method of preperation of arylamides
of thep-hydr‘oxy-naphthoic series. The yield of arylamide
in this instance amounted to 87% of theory.

The 5-bromo-2-anigidide of 2-hydroxy-3-naphthoic acid was
recrystallised from benzene-nitrovenzene (75/25) and had a
melting-point of 216-217°C. The arylamide dissolved resdily
in equeous sodium hydroxide solutions - the solutions having
the charascteristic yellowish-green fluorescence. |
(Found ¥ = (I) - 3.71%; (II) - 3.76%. C,gH, 405 ¥ Br requires
N = 3.8% ).
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‘Hydrolysis with 16% alcoholic potassium hydroxide solution.

Hydrolysis of the 5-bromo-2-anisidide of 2-hydroxy-
3-napht hoic seid with 16% alcoholic potassium hydroxide
solution under the ususl conditions and working up the
products of hydrolysis by the standard method yielded,
5-bromo-2-anisidine (Crystals from water M.Pt.98°C. -
no depression of the melting-point being observed on
admixture with an authenfic sample of 5-bromo-2-anisidine)

‘and 2-hydroxy-3-naphthoic acid.
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p;ﬁienetidide of 2-hydroxy-3-naphthoic acid.

 No referdnde to ‘andiysis or chemiesl propertiss of
ti;is ar’ylam‘id} déuld be: Fouhd in.the literature.-

The p-phenetidids: of 8~hydroxy-3-naphthoic scid was
rea&ily%ﬂﬁé!uteﬁaby?hiiiﬂgzthe*following quantities of
materials: -

9.4 gm. (1/20 mol.) .... 2-hydroxy-3-naphthoic acid.
6.9 gm. (1/20 mol.) .... p-phenetidine.

25 C.Ce oo cesccecseaacsas toluene. _

B CuC. ensenn ..........; phosphorus trichloride.

The nmethod of,ﬁfocedure was the usual one adopted
when toluene was used as the diluent. The p-phenetidide
was obtained in 93% yield and was readily soluble in warm
aqueous sodium hydroxide solutions; +the solutions exhibit-
:ing the usual yellowish green fluorescence.

The p-phenetidide.of 2-hydroxy~3-naphthoic aecid recrystallis-
:ed from acetone and formed pale pink crystals which melted
at 216°C.

(Found ¥ = (I) - 4.4%; (II) - 4.6%. C19E, ;05 ¥ requires

N = 4.6%).

Hydrolysis with 16% alcoholic potassium hydroxide solution.

Hydrolysis of this arylamide with 16% slcoholic potassium
hydroxide solution under the usual conditions and working

up the products of hydrolysis by the standard method yielded
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p-phenetidine (1light brown cil - acetyl derivative,
[phenacetine], M.Pt.- 13‘500., which gafe no depression
of melting-point when mixed with an authentic sample of
phenacetine), and 2-hydroxy-3-naphthoic acid.

. L
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4 zene )
I-Amino z—methggxr5:§4_1gggg;etbylamgde of 2-hydroxy-3
naphthoic gedd. .. .

No reference to this compound could be found in the

literature.

This arylamide was prepared by (I) the"toluene™ method
and (II) the "pyridine” method.
I) The "toluene™ method.

The following quantities of meterials were used:-
9.4 gmn. {1/20 mol.) .... 2-hydroxy-3-naphthoic acid.

12.9 gm.(l/zo mol.) .... l-amino-2-methoxysbenzene-
5-gulphondiethylamide.

25 c.c. e tereeenenenaan toluens.

B CuC. seeeeeecacesssss. phogphorus trichloride.

These materials were allowed to react in the ususl
manner snd then worked up in the usual wey when toluene
is used as the diluent. The yleld of arylamide amounted
to_QQ% of Theory. On recrystallising from alcohol-benzene
(20/1) the arylamide melted et 207-208°C.
II) The "pyridine"method. The following quantities of

moterials were used.-
%{9 4‘gm, .1{20*m&l.%g.‘.grz-hydrqzy- d-naphthoic aecid.

12.9 gg.(llza mol.). vsse l-gmino-2-methoxy-benzene-
5-sulphondiethylamide.

F R ST PN G S
e PO S A

5.0 CuC. eevesesonancnns pyridine.

'B.0 @.C. +eessesesseese. phosphorus trichloride.
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The acid and arylamiﬂe were dlssolved in pyridine at
70°C. and the phosphorus trichloride added over & period
of half an hour. The mixture was then heated at 115°¢.
for 4 hours ; during thls period the mixture was frequently
stirred. The reaction product was worked up in the usual
manner (see‘pagebq) for this method of proaedure and a yield
of arylamide equal %o 94% of Theory obtained.
On recrystallisation the arylamide was Obtained in pale
sulphur yellow crystals M.Pt.- 209-210°C.
On mixing the arylamide obtéincd by method I.and method
II., the mixture melted at 20900., thué proving‘thétvthey
were identical. o | ' ’i<
The l-amino- 2-methoxy—benzene—5 sulphondlethylamide of
2- hydroxy—s-naphthoic acid was readily soluble in warm aqueous
caustic soda solutions, which exhibited the characteristic
yellowish green fluorescence of the_arylamideskcf/&hydroxy
-naphthoic aeid.- | “ N o
(Found N(Micro) - 6 4%; 8 (micro) 7.6%. 022 2405N23 requires
N - 6.5%; 8 - 7.5%).

Hydrolysis with 16% alcoholic potassium hydroxide solution.

On hydrolysing the l-amino-2-methoxy-5-sulphondiethyl-
:amide of 2-hydroxy-3-naphthoic acid with 16% alcoholiec

caustic potash solution by boiling under a reflux condenser
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for six hours and workihg up the produets of hydrolysis

in the usual manner, l-amino-2-methoxys»benzene-5-sulphon-
:diethylamide ([Fast Red ITR Base], crystals from alcohol,
M.Pt.- 105°C. - Found N(miero) - 10.61%; S(micro) - 12.5%.
011318031!23 - requires ¥ - 10.8%; S - 12.4%) and 2-hydroxy
-3-naphthoic acid were obtained.

"Similar results were obtained by hydrolysing this
arylamide with mono-ethanolamine -gnd ethylene diamine under
the conditions already described.

It is interesting to observe that l-amino-2-methoxy-
benzene-5~-gsulphondiethylamide itself resisted hydrolysis
with boiling 16% alcoholic potassium hydroxide. This was
also the case when the ethanolamines and ethylen€ diamine
were used as the hydrolysing agent. Furthermore, this was
found to be the case in all instances, examined by the
author, in which l-amino-2-methoxysbenzene-5-sulphondiethyl-

:amide formed the arylamine compément of the arylamide.

- - = m- - — e -
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Section II. Arylemides of 5:6:7:8-tetrgehydro-2-hydroxy

-3-naphthoic acid.

/"\ /.\\-Oﬂ

' 1 | '
J‘\/\/-CO AN - R

o Tha 5 6 748 tetra’hydro 2-hydroxy-3-naphthoic acid
\used in theae experiments was supplied to the author by
the I G. Farbenindustrie A- G and crystallised from dilute
alcohol (50 parts alcohol and 50 parts water) in long narrow
plates M.Pt. 178-1779907, (Found - Clmicro) - 68.7%; H(micro)

1171273 .
In contrast to 2 hydroxy—ﬁ-naphthoic acid which gave

- 6.3%; Cy,H; 505 requires C- 68.8%. H - 6.5%).
a blue coloration 5:6:7:8- tetrd”hydro-%—hydroxy 3-naphth01c
acid gave a violet coloration with ferric chloride solution.

' On boiling with acetic anhydride the acid gave an acetyl
derivative, - OBc - O Hyy- GO5E - crystals from alcohol
¥.Pt.147°0. (Schroeter, loc.cit. gives M.Pt.142-143°C.).
(Found - C(micro) - 66.8%; H(micro) - 5.9% Caloulated for

6 OB 0 - C:e6.7% H26.08).
01:531404 C 266.7%: H.2 6.0%)

P e N
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Ari1¥ide ‘of 5:6:7{8-tetrathydro-2-hydroxy-3-naphthoic acid.

The prefaration of this arylamide has been described
by 'G. Schroe¥er, knrialen, 1922, 426, 83-160), and the Gemneral
Aniline Works Tue. (U.3. Pat. 2,040,397). Recently the
preparstton 6f ‘the arylamide by the hydrogenation of the
anilide ofla-hydioxy—3wnaphthoié acid has been described in
French Pat.- 814,169 granted 16/6/37 to the I. G. Farbenind.
4+G. (abstracted Chem. Zentrl., .1938, 109 I, 434 435).

-“The author has prepered this srylamide by the "pyridinen
process. The following quantities were used.- - ; a

19.2 gm. (1/10 mol.) .... 5:6:7:8-tetraphydro-2-hydroxy
-3-naphthoic acid.

9. 3 en. { /10 mol.) jeeess Aniline.

R L L

s s e et s A e ¢ e

ﬂwlo c. c.:i....f;.......... pyridine._ 

A T S 1

6 c.c. ..................‘phosphorus trichloride.};iﬂ o
LM  The acidgand the aniiine were disaolved in the ﬁyrldine
and heated to 70 C., when the phosphorus trichloride was
added drop by drop ofer a period of half‘an hour. The
temperature was grgdually raised to 115° C Annd maintained
at this point for 8 furt;her four hours.‘ During the addition
of the phosphorus trichloride stirrlng was continuous; there-
after stirring 'as carfied out at frequent intervals as the
reaction mass became fairly viscous. On ccoling the reaction

mag8s, alcohol was added and the whole boiléd for 10 minutes
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when eomplete- solution had occurred. On sllowing to

stand overnight in the ieeaphest 14.5 gm. of arylamide
werevobfainéd'bﬁ:filteriﬁéﬁénd drying in the steam-oven.
on adding water carefully to the flltraue good stirring
being necessary during the mixing, a further quantity

(8.3 gm Y of arylamide was obtained on fllterlné“and drying.
Total Yield = 22.8 em. - g5. 4% of Theory.

 'The arylamide recrystallised from alcohol in small
white lesves. M.-Pt.183°C. (Scfgeter [loc.cit] gives M.Pt.
182-184°C.; F.P.814,169 gives M.Pt. 183°C.).
(Found ¥ = I - 5.26%; II - 5.2 %. Calculated for Cy,H;,0.N

= 5.2%).

Hydrolysis with 16% glcoholie potgpeaium hydroxide solution.
The gnilide of 5:6:7:8-tetragihydro-2-hydroxy-3-naphthoic

acid,disaplvod.in 16% alcoholic caustic potash solution with
a distinct blue-vielet fluorescence and on boiling the solu-
;tion for 6 hours under a reflux condenser on & sand-bath -
aniline (acetyl derivative n.Et.114°c.) and 5:6:7:8-tetra-
hydro -2- hydrozy S-naphthoic acid (M.Pt.178°C. and violet
ferric reschion) were obtained o working up the producte
of hydrolysis in the usual way ’
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2 Foluiasde of ‘§:8:M18«tetrahydré-g-hydroxy-S-naphthoic acid.

The preparation of this arylamide is described in U.S.
Patent 2,040,397 but no analysis is given.

The arylamide was readily prepared in the same manner
as the anilide.

The following“quantities were used: -

19.2 gm. (1/10 mol.) .... 5:6:7:8-tetrahydro-2-hydroxy-
3-naphthoic seid.

10.7 gm. (1/10 mol.) .... o-toluidine.
10 e.Ce eevcacen ......;. pyridine.
6 C C. oeeseseascseacs-ss. Phosphorus trichloride.

The yield of o-toluidide was 81% Theory.

The o-toluidide of 5:6:7:8-tetrahydro-2-hydroxy-3-
naphthoic acid recrystallised from alcohol in colourless
crystals M.Pt.164°C. (This agrees with the value given in
U.S. Pat. 2,040,397). |
(Found N - (I) - 5.10%; (II) 5.16%. Calculated for

C H ON -N = 5.00%).
18 19 2 %

Hydrolysis with 16% alcoholic potassium hydroxide solution.

On carrying out the hydrolysis by the standard method
and working up the producté of hydrolysis in the ususal manner

po-toluidine (acetyl derivative M.Pt.110°C.) and 5:6:7:8-
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tetrahydro-2-hydroxy-3-naphthoic acid were obtained.
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A ;ygphthﬂ._g,mide' of ‘5:6;'?»:g—,tetrﬁ_i’_@ygm;zzhydzgxy—a—
ngphthoic geid.

This é,ryla;nide is described in U.S.Patent 2,040,397
V E_Eh;a: arylamide‘ was prepared by the author in a gimilar
manner to. thet described in U.S. Patent 2,040,397; +the
following quantities being used:-

9.6 gm. (1/20 mol.) ..... 5:6:7:8-tetramhydro-2- -hydroxy
-3-naphthoic acid. o

7.2 gm. (/30 mol.) ..... o( -naphthylamine.
50 ¢eC. tieteeeainnaneas. toluene.
3 C.Ce cececereransaces.. phosphorus trichloride.

The yield of¢X -nephthylamide obtained. was 93% of
Theory. - Op gecrystallising from nitrobenzems theo -naph-
thylemide melted at 190° - 191°C. (U.S. Pab. gives M.Pt.
192°C.). (Found N = (I) - 4 50%; (II) - 4. 58%; - 13190 N
requires N = 4.4%).

Hydrolysis with 16% alcoholic potassium hydroxide solution.

On dissolving ths « -naphthyla.mlde of 5:6:7:8-tetra-
hydro -2- hydrcxy-z-naphthp;e weid in 16% alcoholic caustic
potash solution and beiling for 6 hours under a reflux
condenser and geperating the products of hydrolysis in the
already described msnner- s -naphthylamine (crystals from
"alcohol. M,Pt.50°C.) and 5:6:7:8-tetrayhydro-2-hydroxy-3-

naphthoic acid were obtained.

i
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/g-iﬂiéhthylaﬁiagmcfngé6:%:é;tetraihydro-z-hydroxy—ﬁ—
naphthoic seid.

This arylamide of 5:6:7:8-tetrgdwhydro-2-hydroxy-3-
naphthoic acid has already been described in U.S. Patent
2,040,397 but no anaiisis is given.

The author has prepared this compound by means of the
“pyridine"vmethod, the following quantities being used:-

9.6 gm. (1/20 mo1.) ..... 5:6:7:8-tetrashydro-2-
‘ hydroxy-3-naphthoic acid.

7.2 gm. (1/20 mol.) ..... /? -naphthylamine.
7eD CeCu evessscacenacns . Ppyridine.
B CeCe sennvcoscncssasos phosphorus trichloride.
The method of procedurse was the standard one and a
yield of 91% of Theory of arylamide wag obtained. .
The /3 -naphthylamlde of 5:6:7:B-tetragmydro—z—hyaréiy
-3-naphthoic acid crystallised from nitrobenzene in small
white crystals (W1th a sllght yellowish tinge) which melt-
:ed at 202° C. (U S. E@tent 2, 040 397 gives‘M ?t as 200°cC.

gzﬁxolysis with 16% alceholic potassium hydroxide solution.

the
Bydrolysis of//ﬂanaphthylamlde of 5:6:7:8-tetrawhydro

_o- hydroxy -3-naphthoic acid with 16% alcoholiec caustic
potash solutlon under tha usual conditions, provided /3 -
naphthylamlne (Recrystallised from water, M.Pt.-110° C.)
and 5 6:7: 8-tetraﬁhydro 2-hydroxy-3-naphthoic acid.

— - ———— -
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The preparatlon of this arylamide is described in

U.S. Eatent 2, 040¥592, ut%no analysis given..

\ ,%ghe author has 3r§ggreﬂ this arylamide by the method
described in $his pgatent, viz.- the "toluene” method; . the
following quantities being used.-

9.6 gm. (1/20 mol.) ..... 6:6:7:8-tetrephydro-2-
hydroxy-3-naphthoic acid.

7.7 gm. (+/20 mol.) ..... 2i5-dimethoxyaniline.
50 CeC. cenenn esvesnacs .. toluene.
3 C.C: esesesasesssssssss Phosphorus trichloride.

On earrying out the reaction in the customary manner
for this method a yield of 285-dimethoxyanilide equal to
92% of Theory was obtained.

The 2%5-dimethoxyanilide of B:6:7:{B8etbtrghydro -2~
hydroxy-3-naphthoie acid recrystallised from alcohol in
ecolourless crystals of melting-point 147-148%. (vU.s.
Patent gives M.Pt. = 147°C.)

(Found:- N = (I) - 4.49%; (II) - 4.34%. CigHp 0, §
requires N. - 4.3%).

Hydrolysis with 16% alcoholic potagsium hydroxide solution.

On hydrolysing this arylamide with 167% alcoholic

caustic potash solution by the standar%ymethod and working
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up the products of hydrolysis in the usual way » 2¢5-di-
:methoxyaniline (crystals from water M.Pt. 81°C.) and
5:6:7:8-tetraphydro-2-hydroxy-3-naphthoic acid were obtain-
ted. o

Similar results were obtained when the 2%5-dimethoxy-
anilide of 5:6:7:8-tetrgahydro-2-hydroxy-3-naphthoic acid
was hydrolysed with monoethanolamine by the method already
described by the author.
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2-£hloro-4-anigidide of 5:6:7:8-tetreRhydro-2-hydroxy-
3-naphithole sedd. ~ (HN:CI:OCH; = 1: 2: 4.).

literature “this arylamlde has not been previously des-
cribed N
The 2 {ehH16To- 4-anisidide of 5:6:7:8-tetrahydro-2-
hydroxy-3-navhthoic acid was prepared by the "pyridine™
method: +the following quantities being used: -

9.6 gm. (1/20 mol.) .... 5:6:7:8-tetrgwhydro-2-
hydroxy-3-naphthoic acid.

7.9 gm. (1/20 mol.) .... 2-chloro-4-snisidine.
5¢.. «eo.nn cesecscsscss Pyridine.
B CeCo cvnscnnos e+sseese. phosphorus trichloride.

The method of‘procedure adopted was the staﬂﬁard one
for this process. - The yield of arylamide obtained was
equal to 95% of Theory.

The 2-chloro-4-anisidide of 5:6:7:8-tetrgghydro-2-
hydroxy-3-naphthoic acid crystallised out from aleohol
solution in colourless pletes melting at 182°¢.

(Found:- ¥ = (I) 4.29%; (II) 4.38%. 183180 NC1
requires ¥ - 4.2%.).

Hydrolysis with 16% alooholic potassium hydroxide solution.
The 2-chloro-4-anisidide of 5:6:7:8-tetrgghydro-2-

hydroxy-3-naphthoic acid on hydrolysis with 16% alcoholie
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potassium hydroxide solution under the usual conditions
gave » 2-chloro-4-anisidine (crystals from water - M.Pt.
62°C.) and 5:6:7:8-tetrakhydro-2-hydroxy-3-naphthoic acid.
Similar results were obtained by hydrolysis with
monoethanolamine and ethylene diamine under the conditions

employed by the author for these substances.

- - -
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B-SJilmethoxy 4-chlord¥anilide of 5:6:7:8- tetrd@hydro-

2-hydroxy- 3-naphth01c acid.

Yo feférénce'to"fhé'preparétiOn‘or properties of
this arylamfde could be found in the literature.

The 245-dimethoxy-4-chlorcdanilide of 5:6:7:8-tetra-
hydrd-2;ﬁyd;8i§—5;ﬁ£§hth6id'acid was prepared readily by
the "pyridine™ procéss in the ususl manner{:'ﬁhe following
OQUaﬁfifiGS%Of materials were used.-

9.6 gm. (1/20 mol.) w.... 5:6:7:8-tetra-hydro-2-
hydroxy-3-naphthoic acid.

9.4 gm. (1/20 mol.) ..... 2-5-dimethoxy-4-chloro-
aniline.

7.5 C.C. teveessecnsceaees. Pyridine.
B CeCe coecnnnoe cessssss.. phogaphorus trichloride.

The yield of the arylamide obtained was equal to 96%
of that theoretiesally possible.

The 2s5-dimethoxy-4-chlorcganilide of 5:6:7:8-tetra-
hydro-2-hydroxy-3-naphthoic acid recrystallised from
benzene in colourless crystals which melted at 192° C.
(Found:- N = (I) - 3.94%; (II) 3.98%. Calculated for

CigHg0,HC1, T - 3.9%.).

Hydrolysis with 16% slcoholic potassium hydroxide solution.
On hydrolysing the 2+5-dimethoxy-4-chloroganilide of
5:6:7:8-tetradhydro-2-hydroxy-3-naphthoic acid with 16%
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alcoholic caustic potash solution in the usual way -
235-dimethoxy-4~-chloréganiline (crystals from water I.Pt.
118°C.) and 5:6:7:8-tetrahydro-2-hydroxy-3-naphthoic acid
were obtained. |

The arylemide behaved in like manner when the hydrolys-
:ing agents were di-ethanelamine and tri-ethanolamine; the
conditions of hydrolysis being that standardised for these

compounds by the author.

—— e - - - ——— - —
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1-Anino-2-methoxywbenzene-5-sulphondiethjamide of 5:6:7:8~-
tetrathydro-2-hydroxy-3-naphthoic ‘

No reference to this compound having been prepared
previously could be found in the literature.

The 1-amino-2-methoxywbenzene-5-sulphondiethylamide
of 5:6:7:8-tetraphydro-2-hydroxy-3-naphthoic acid was pre-
:pared by the "pyridine™ process. The following quamtities
of materisls were uséd:-

9.6 gm. (1/20 mol.) ..... 5:6:7:8-tetrgahydro-2-hydroxy
-3-naphthoic acid.

12.9 gm.(l/ZO mol.) ..... l-amino-2-methoxywbenzene-5-

sulphondiethylamide.
5 CeCu sosnvecanenen eess. Pyridine.
B CeCoa soeancne eeesesssess Phosphorus trichloride.

The yield of arylamide obtained was equivalent to 94%
of Theory.

The l-amino-2-methoxywbenzene-5-sulphon_Aiethylamide
of 5:6:7:8-tetrd@hydro-2—hydroxy-3-naphthoic acid crystal-
:1iged from alcohol-benzene (20:1) in colourless crystals
which melted at 183-184° C.

(Pound:- § - (I) - 6.53%; (II) - 6.5% s = 7181%; 7¥£é%.

N"6.5 d - .:'..
C B, 0N, 8 requires #end S - 7.4%.)

Hydrolysis with 16% alcoholic potassium hydroxide.

Hydrolysis of this arylamide with 16% alcoholic caustic
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potash solution in the ususl way gave - l-amino-2-
methoxyabenzene -5-sulphondiethylamide (crystals from
alcohol M.Pt.105° C.) and 5:6:7:8-tetraghydro-2-hydroxy

-3-naphthoic acid.
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Section III. Arylamides of 2-hydroxysanthracene-3-

carboxylic acid.

\/ -0N
l | Lco.mv'/?.
NN\ :

The 2-hydroxy@anthracene-3-carboxylic acid used in
these experiments was very kindly gifted to the author
by the I. G. Farbenindustrie A-G.

The acid crystallised from nitrdWbenzene or mono-
chlorobenzene in small yellow crystals which melted at
298° C¢. (indefinite) with decomposition.

(Found:- C(micro) - 75.7%; H(micro) - 4;3%.

C s By 05 rTequires C - 75.7% and H - 4.2%.).
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Naphtol AS-GR.

As mentionsd in the theoreticel section the outstand-
:ing cheractéetstic of this Waphtol is its property of
combining with certain Fast Bases to produce green shades
on cellukogic fibres.

Naphtol AS-GR crystallised from nitrabenzene in.
yellow coloured crystals which melted at 270° ¢.
(Found: - C(micro) - 80.1%; H(micre) - 5.1%, H(mioro) -

4.3%. |
3 /\/w/\‘ oN ¢4
’\/‘\/\'/ -Co-NN =
C,, By, Op ¥ requires C - 80.7%; H - 5.2% and N - 4.3%).

Hydrolysis of Naphtol AS-GR with 16% slcoholic potassium
hydroxide solution (boiling for 7 hours) and working up in
the usual manner gave w» as the amino-component, o-toluidine
(acetyl derivative M.Pt.- 110° C.) and as the acid component
Y 2—hydroxy3anthracene—5~carboxylic acid (crystallised from
mondWehlorobenzene M.Pt.$298° C. (with decomp.) and gave no
depression of the melting point of an authentic sampie of
the acid on mixing*. From the above hydrolysis experiment
Naphtol AS-GR appeared to be the o-toluidide of 2-hydroxy-
anthracene-3-carboxylic seid. This was cconfirmed by heat-

:ing equimolecular proportions of 2-hydroxyWwsnthracene-3-

carboxylic acid (11.9 gm. = 1/20 mol.) and o-toluidine (5.4

gm. /
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gﬁéﬁ%:l/SOLmni;¥ 1n xyledms solutfon with phosphorus
triechloride (3 e¢.c.). The phosphorus trichloride was
added drop by drop at around 70° C. over a period of

% an hour. " After the wddition of phosphorus trichloride,
the mixture was hested at the boil for 6 hours after
which time the evolution of H C1 had ceased. The product
which separyted "ottt on Gooling was filtered off at the
pump and then boiled wp with sodium carbonate solution.
Finally the product was filteregﬂénd well washed with
water and fried. The dry product was crystallised from
nitrobenzene and was obtained in small yellpy’cryétals
which melted a§%2709 p._‘rheapﬁcxygtalg did not depress
the‘meiﬁ{pg—point of Kapptpl‘A&-GR&(recfystallisad from

nitrobenzene) on admixture.

- e w  we w-. —-—-

o,




-107.

2:-5-?1;1!81; ‘
,L_...hcid" it mod .

dro ';énthracege-5—carbq;ylic

;5

No,reﬁe;apgg ﬁo_this_gompound cculd be found in the
literatuze. . | |
: The, gn&hox has prepared thls arylamide by heating
equimole%nlar prcportions of 2- hydroxyganthraeene-s -carbo-
xylic acid and 2;5-dimethoxyaniline in pyridine solution
with phosyhorus‘trichloride. The following quantities'of

materlals ‘were used O

11.9 gm. ( /20 mol. ) ees - hydroxyganthracene &-
"° ‘ecarboxylic acid. !

7.7 gm. (1f20 mol.) ... 245-dimethoxyaniline.
10 CeCe ceevenececrcnnnn pyridine.
B CeCe coscecesconsss .. phosphorus trichloride.

The usual proceduré, which has been adopted by the
asuthor in preparing arylamides of hydroxygearboxylic acids
where pyridine is used as the diluent, was used. A yield
equivalent to 94% of Theory was obtained.

The arylamide crystallised from nitrobenzene in small
yellowish~6range coloured plates which melted at 285° ¢
(Found:- ¥ = (I) 3.85%; (II) 3.90%. Cop Eig O

requires ¥ = 3.8%).

Hydrolysis with 16% alcoholic potassium hydroxide solution.

The/
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?he 2n§.ﬂime$hox1§hnilide of 2- -Lydroxy3snthracene -
3- carboxylic gpid dissolved readily in 16% alcoholic
caustic potash solution giving an orange#colour to the
solution. .Om boiling the solution for 6 hours in a flask
f@;ggdgpgyyhag;ff}ngﬁgogdgnser and working up the products
of hydggéyg&giégﬁ?@ewggsﬁgmgry menners . 245-dimethoxy-.
epiline. (M, Pt..81°C.) snd 2-hydroxyRenthracene-3-cerb-
(exylic geid were obtained. . -

Similarly on dissolving the erylamide in mono—sthan&
:0lamine and boiling the solution for 6 hours, 2+5-4i-
:methoxyaniline. and 2-hydroxy, éanthracene—S-ca;boxylic;

acnd~were_pbt§i¥§ﬁi Dol

T T B

- ah G = = o w—— -
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235-Bimethoxy -4~chloFounilide of 2-hydroxysantlhracene-

3-carboxylic adid. .

According to the literature this compound had not

been previvusly prepared.

~ The arylemide wss reedily formed when equimolecular
quantities of 2-hydroxywanthracene-3-carboxylic acid and
235-dimethoxy-4~chloroWaniline were dissolved in pyridine
and heated with phosphorus trichloride at 115° C. for 4%
hours. = '

The following quantities of materials were used:-

11.9 gnm. (1/20 mol.) ... 2-hydroxyahnthracene-
: S-carboxylic acid.

9.4 gm. (1/20 mol.) ... 225-dimethoxy-4-chloro-
aniline.

10 c.c.'................ pyridine.
B CeCs eciccesiivnesiass phosphorus trichloride.
The procedure for adding the phosphorus trichloride
and the general working up of the arylamide was the standard
one used by the author when pyridine was the diluent.
Yield equal to 95% Theory.
The 2%5-dimethoxy-4-chlordpanilide of 2 hydroxy-
anthracene-3-carboxylic seid was recrystallised from nitro-

:bengzene and obtained in small musterd yellow coloured



176,

co-Fire iyt eer oro®ani e
qryata,lg.ﬂm,t mg at 237° c.

d:- N = .41%. 1
(Found:- ¥ = (I) 3. 44%,‘_(11) 3.41% Cop Big 0, ¥ C

requires K : 3.4*)-

T Y :
SN SENRYTAUSE T T4 muena

giﬁfoiiﬁaﬁmiﬁ%h?isﬁt&;ééhblfe potassium hydroxide solution.

RRRRE 5o h&&iamiﬁe ‘81 ssblveéd in 16% alcoholic potassium
hydroxi%e B610k4on With an orampe colour and- on boiling
‘For & houte thder & refltx cordénser and working up in the
Ugual way'y 2¥5- A rethoxy-4-chloroReniline {erystsls from
water M.” Pt. libﬂb.) ‘and 2- hydroxywanthracene-z-carbOyylic

PR T e . - B ., .
acid.were” obtqﬂﬁsd S ' e I
» LE - Mi‘ 5 - £ :?5 ". - .4
Femario
Ly « & - J‘w - A
g B
? * v . et i il B X s e i,
# sllie w e e s e v i E s o on s s £ -
~ v PV P kS,



Lk

2%4-Pimet hoxy-5-chloro®anilide of 2-hydroxywanthracene-
3-carboxylio

PR wﬁ}“ud LRBCETE e
. No refeFence to the preparation or propertles of
galar ead vediifa
this arylamide of z—hydroxyﬂhnthracene 3-ca rbobylic acid
syarcliyele Yook [lgre Ln 4 _ : %
could be found in the literature

bpdrelyals Yo Tuo uagasl wao S L ey

The 2e4- dimathoxy— —chloro@hnllide of 2-hydrcxy-»';

kd
H ey o A .
R T ‘,';j ,:_ 3*;‘ = il '«Lm »e F’f f 3

anthracene—iocarboxylic acld was prepared in exaetly thexﬁ
same !;;,y as the 285. _dimethoxy-4-chlordRanilide referred
to in the preceding page.

For the preparation the following quantities were
used: -

11.9 gm. (1/20 mol.) ... 2-hydroxySanthracens-
S—carboxyllc acid.

9.4 gm. (1/20 mol.) ... 244-d1methoxy-5-chloro-
aniline.

10 CeC. cecsccnvncscnce Pyridine.
B CeCe osscssccscnsssss phosphorus trichloride.
The 2s4-dimethoxy-5-chlordaanilide was obtained in
a yield equivalent to 92% of Theory. It was recrystallis-
:ed from nitrobenzene and was obtained in small deep
yellow coloured needles which melted at 272° C.
(Found:- ¥ = (I) 3.45%; (II) 3.43%. ¢ 0 ¥ Cl

23 18 4
requires ¥ - 3.4%).

gzdrolxsis/



112.

Hydrolysis with Monoethanolamine.

On dissolving the 2!4-dimethoxy-5-chlorowsanilide
of 2-hydroxyvanthracene-3-carboxylic acid in monoethanol-
:amine and boiling the solution for 6'hours on a sand bath,
hydrolysis took place and on working uﬁ the produets of
hydrolysis in the usual way, 2§4-dimethoxy-5-chloroeaniline
(crystsls from water M. Pt. 91° C.) and 2-hydroxfaanthracene

-3-carboxyliec acid were obtained.

—— e - ——— - -
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5-8hloro-2-toluidide of 2-hydragf;§nthracene;S—Garboxylic
acid. (HN : CHg-3 O1-.= 2 ; 1sv -8).

The melting point of this arylamide as well as a
general method of preparing arylamides of S-hydroxyelnthra-
:cene- s—carhoxyllc “acid is given in D.R.P. 554,786 (I. G
Farbenind. A-G. ). To analysis of the 5-chloro- 2-toluidide
is given 4in this patent, however.

The author has prepared 2-hydroxywant hracene -3-carb-
:oxyliec scid-5-chloro-2-toluidide by the method deseribed
in the above mentioned patent. The following quantities

were used: -~

11.9 gn. (1/20 mol.) ... 2-hydroxy®anthracene-3-
carboxylic sacid.

7.1 gm. (/20 mol.) ... 5-chloro-2-toluidine.
75 CeCe see-ceocseacssesa tOluene.
3 c.c.~ teesessesssssess PphOSphorus triehloride.

The amine and acid were dissolved in the toluene by
heating at 70° C. When dissolved the phosphorus trichloride
was added over & pefiod of half an hour - stirring being
continuous during the additibn. The mixture was then boiled
for 5 hours (evolution of H C1 had ceased at this stage).

On cooling the arylamide settled out, and was then filtered
at the pump, washed snd dried. It was then boiled up with

sodium carbonate,golutian, filteregz washed and dried. The
=
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The arylamide erystallised from nitrobenzenein yellow
colcured crystals M. Pt. 284° ¢. (D.R.P. 554,786 gives
‘M. Pt. 282° C.).

B - N = . s o .

(Found (I) 4.01%; (II) 4.06% Cpp H o O, N CL
requires N = 3.9%).

Hydrolysis with 16% alcoholic potassium hydroxide solution.
The

Hydrolysis of/5-chloro-2-toluidide of 2-hydroxywanthra-

:cene-3-carboxylic acid with 16% alcoholic caustie potash
solution by boiling for 6 hours, gave S5-chloro-2-toluidine
(M.P5. 30° C.) and Z—hydrony?anthracene-s-carboxylic acid.

- - - -
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&Jlethoxy—z-tolgididewqf 2-hydroxypanthracene-3-carbo-

:xylie a.cid

Thie drylsmide is described in D.R.P. 554,786 but
no anelygts’is given.

The author has been able to prepare this arylamide
in good yield by means of the standard "pyridine™ method.

The following quantities were used:-

11.9 gm. (1/20 mol.) ... 2-hydroxymanthrecene-
3-carboxylic acid.

7.0 gm. (1/20 mol.) ... B.-methoxy-2-toluidine.
10 CeCe  eeeeeencessosess Pyridine.
B3 C.Ca 2oecen ¢eceenssces. Phogsphorus trichloride.

The arylamide was obtained in a yield equivalent to
94% of Theory.

The S-methoxy-2-toluidide of 2-hydroxywaenthracene-
3-carboxylic acid was crystallised from nitrobenzene and
obtained in small mustard-yellow plates melting at 243-
244° ¢. (D.R.P. 554,786 gives M.Pt. 253° C.).

(Found:- ¥ = (I) 4.01%; (II) 3.97%. oC__ H _ O, N

23 719 3
requires ¥ = 3.9%).

Hydrolysis wiﬁh léngégggglic Potassium hydroxide solution.

On dissolving the Chmethoxy 2-toluidide of 2-hydroxy-
anthracenaeanaax%cxylie acid in 16% alcoholic potassium
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hyaroxide solution and boiling for 6 hours on a sand-
bath and working up the products of hydrolysis in the
usual way 7/5mwthoxy-2-toluidine (acetyl derivative

M. Pt. 134° C.), and a-hydraxizgnthracene-5-carboxylic

acid were obtained.
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!ijhmino-z—metho;iggenzene-5-sulphondiethylamide of
2—hydroxj§anﬁhracene-g-earboxylic scid.

A s

No reference to the preparatlon or propertles of

>l

thls comp9??§ could be found in uhe 11terature

The ;Eégar;tion of this arylamide was carried out
| by the "toluene" process described in D.R.P. 554,786.
The following quantities of materiasls were used:-

11.9 gm. (1/20 mol.) ... 2—hy&roxyfhnthracene-
3-carboxylic aecid.

12.9 gm. (1/20 mol.) ... l-amino-2-methoxyebenzene
-5-sulphondiethylamide.

50 CeCe coeeerenreccnnes toluene.
3 CaCe  coavees «sesceess. phosphorus ?richloride.

A yield of arylamide equivalent to 96% of Theory
was obtained.

The l-amino-2-methoxysxbenzene-5-sulphondiethylamide
of 2—hydraxw€hnthracene-z-carboxylic acid erystallised
out from nitrobenzene in small gémbogé-yellow coloured
needles which melted at 245° C.
(Found:- N(micro) - 5.9%; S(micro) - 6.8%.
Cog Hpg O5 Np 8 requires N - 5.9%; S - 6.7%).
Hydrolysis with Ethylepe diemine.

On dissolving the arylﬁmide in ethylene_ diamine and

boiling the solution under a reflux condenser on & sand-
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bath for 6 hours hydrolysis took place and l-amino-2-
methoxyabenzene-5-sulphondiethylamide (crystals from
alcohol-M.Pt.105° C.) and 2-hydroxywenthracene-3-carb-

:oxylic acid were obtained.
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Section IV. Arylamides of Aceto-acetic acid.

CH,-CO-CH, . CO- AN -R

Naphtol AS-G. S

Ls already stated in the theoretical section,
Naphtol AS-G is discetogbcetic-o-tolidide (ef. Saunders,
J. Soc. D. & C. 1924,\&9; 49; also Rowe & Levin, Ibid.,
1924, 40, 228). On boiling the Naphtol in & flask fitted
with & reflux condenser with 5/1 alcoholic potassium
hydroxide solution for § hours on a sand-bath, distilling
off the‘excess alcohql at the end of this period and then
pouring in to Wate;’a clear solution, which exhibited no
sign of fluorescence, was obtained: On extracting this‘
solution with ether in a separator, washing the ethereal
layer free from alka;;_ﬁndvﬁinally distilling-off the .
ether, a solid product was obltained which on crystallising
from alcohol (50 parts alcohol/50 parts water) gave a white
crystalline product and which had a melting-point of 128° -
129° ¢. (Qn gdmi§turqﬂwith,ap.authentic sample of o-tolidine
no depression of the welting-point was noted).

Qn ﬁqidifying,th@;aqngggwlayer with hydrochloric acid
no é;qcipitata ygsyfprmgd-iﬂwhen the aqueous golution was
only}fa;nggngc%g,ﬁho%gxgg@_tha_so;ution gave, with ferric
chloride_gq;utgén}anggnﬁﬁ;eddish-violet coloration, which
was inﬂicgtivgygﬁ,th% presence of the - CO. CHp CO. group.
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(Found:- for crystallised Naphtol AS-G.

¥ - (1) 7.60%; (1) 7.56%., . Cpp Hy, O, N, requires N - 7.47%).
Naphtol AS-G crystallised from benzene-nitrobenzene (50/50)
in small fine colourless needles, which melted at 208° C.

Diacetd¥acetic-o-tolidide was synthesised by the author
by boiling ethyl acetoesacetate (2 mols.) and o-tolidine (1 mol.
in monochlorobenzene solution with a trace of K/1 Fa OH.

The following quantities were used:-
26 gM. eeecece.e... ethyl acetoacetate.
2l.2 gm. .....c.eee o-tolidine.
50 ¢.C. ...ee.e.... chlorobenzene.
0.05 C.C. evevnscnn N/1 Na OH.

The ethylwacetoacetate was d@saolved in the mono-
chlorobenzene and the catalyst (0:05 c.c. N/l FaOH) added.
The mixture was then rapidly raised to the boil and boiled
for a few minutes. The o-tolidine was then sdded to the
hot mixture, and the whole boiled for five hours. Full de-
:tails of the method are given by Thomson (Thesie, Glasgow,
1935, pages 162-165). On cooling, diacetowacet-o-tolidide
cryStallisea out and was filtered off at the pump and dried.
The substance obtained was re-crystallised from benzene-
nitrobengzene (50 pts. benzens/so pts. nitrobenzene) and
crystale (fine white needles) which melted at 208° G. were
obtained. On admixture with Naphtol AS-G which had been

crystallised from benzene-nitrowbenzene no depression of the



Ten
b bod e @

reltin-20int was observed.
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Naphtol AS-IL4G.

Naphtol AS-IL4G crystallised from alcobolie solution
in fine lustrous white needles which melted at 200° C.

On beiling this Naphtol with ¥/1 alcoholic potassium
hydroxide solution in a flask fitted with & reflux con-
:denser for 5 hours on a sand-bath, then distilling-off
the excess of alcohol gnd finally pouring the whole into
twice its volume of cold water & clear pale yellow solu-
:tion was obtained which exhibited no fluorescence. This
aqueous solution was trensferred to a separator and ex-
:tracted adthvether.ﬁ The ethereal layer was washed with
cold water until the last traces of alkali had been removed.
On distilling-off tthetpgr‘a white (with a slight psle
green tinge) crystalline product was obtained. This product
Wasvreéryatalliqeﬁ from dilute alcohol (90 pts. water -
10‘pta.‘alcthl)fapd_ﬁing white needles having’a,alighf ;f
greenish-yellow tinge were obtained. These crystals had
a meltingﬁpoigtlof‘}§%9,0. and showéd no depression in
melting-point when gdmixed with an authentic sample of
Braminoeﬁfgtha;jgbgnzthiazole.

The agqueous solution (layer) from the ether extraction
was placed on the water-bath and the small quantity of ether
present evaporated-off. On then adding hydrochloriec aeid

to the cold aqueous solution no precipitate was obtained.
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' On making the solution only faintly scid, however, ferric

chloride gave s slight reddish-violet coloration thus

" indicating the presedce of the (-CO-CH,-C6-) group.

- Naph¥ol A3<I4G was synthesised, however, by heating

~<1 part of Bemmino-6-e¥hoxybenzthiazole with 4 parts of

Bthyl acetoacetate in s flask fitted with a condenser for

. 15 mtnutes when 21l the alcohol, formed Fwring the resmttion,

had ‘distilled over {ef. D.R.P. 603,623). On cooling, a
white erystalline product separated out. This was filtered
at the pump, washed with dilute alcohol and dried. On
crystallising from aleochol white needles were obtained
which had M.Pt.. 200°. G." On m8mixture with crystalline
Naphtol A3-T4G no depressum of the melting-point was

observed.. . il wfe e

( Found :for Baphtd 1 AS-L4G (r%crystalllsed) - O(micro) -

56 .6%; ~ Emiero) ~ 6.1%; ‘N « 1-9’.,20%; 151(‘;“ 8 - 11. sﬁ,
1:{15% 13 By 03 ¥, 8 requires C'- 56. 1%* ‘H - 5.0%
N - 10.1%; « 8- u.@ﬁ WO e EIEE

Baphtol: d8-J4G 18 Pherefore B-acetoksecetylamino-6-

ethoxybenzthiagzole.

. : RN b L i d e S : L -
PR T O Bk e e - - - : : Lane T TR G
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Acetosacet-p-anipidide. .

This compounia hak been already described by Jadhav
(J. Ind. Chem. Sec.,- 1830, 7, 669-76) and Thomson (Thesis,
Glasgow, 1938, page 170)::&h earlier reference to aceto-
acet-p-ahigidide i te »¢ found 4in D.R.P. 268,318 (F.Bayer
& Co.).

The present author has used the following quantities
which are the quantities suggested by Thomson (loc. cit.)
for optimum results. -

14.3 gm. ..... ethyl acetomacetate.
12.3 gm. ..... p-gnisidine.

50 ¢.¢s ...... chlorobenzens.

0.05 c.c. +... 3/1 NaOH.

All the reactants were mixed in the cold, raised to
the ®»oil and boiled for 5 hours.

The aceto®acet-p-anisidide obtained had & melting-point
of 116° C. the product having been crystallised from alcohol.
On sdmixture with an authentic sample of acetopacet-p-anis-

:idide no depression of the melting-poift was observed.

Hydrolysis with 3/1 Alcoholic potassium hydroxide solution.

On boiling aceto-acet-p-anisidide with /1 aleoholic

poteggium hydraxide solution for 5 hours in the customary
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manner and working up the products of hydrolysis in the
usual manner - p-anisidine was obtained. No acid could
be detected on acidifying the aqueous layer. The usual
faintly reddish-violet ferric reaction however was obtained

with the faintly acid agueous lagyer.
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Section V. Arzlamides of Benzoylacetic acid.
Le0-CN - CO-HN-R.
C;fﬁ, CPJ_ f S

2-penzoylacgtylamino-6~ethoxybenzthiazole.

This compound is briefly referred to in D.R.P.603,623.
Z-Benzoylacetylamino‘6—athoxy-benzthiazole was prepared
by heating 4 parts of the ethyl ester of benzoyl acetie
acid Bupplied by the Socisty of Chemical Industry in Basle)
end 1 part of 2-amino-6-ethoxysbenzthiszole in a flask fitted
with a condenser at 180° C. for 15 minutes when all of the
ethyl aleohol produced had distilled over. On cooling,
the 2-benzoylacetylamino-6-ethoxyabenzthiazole separated
out, ifllteredfgt the pump and well washed with alcohol.
On drying and recrystellising from ‘énzene-nitrobenzene
(90 benzene: 10 nitrobenzene), small fine pale sulphur
603,623
yellow coloured needles melting at 208° C. (D.R.P./gives
M.Pt.- sbout 200° C.) were obtained.
(Found:- XN - e¥3%' sfﬁ%-' S = 9?61¢. 9?%%%.
Clg Byg Of ¥, § requires ¥ - 8. 2% and S - 9.4%).

Hydrolysis with 2H/1 mlcoholic potassium hydroxide solution.

On boiling 2-benzoylacetylamino-6-ethoxybenzthiazole
with 2¥/1 sleoholic potassium hydroxide solution for 5 hours
under a reflux condenser, on a sand-bath hydrolysis took

place and on separating the products in the usual manner -
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2-amino-6-ethoxybenzthiagole (crystals from water - alcohol
(90/10) M. Pt.163° C.) was obtained. No acid, however, could
be detected. A faint violet-red coloretion, however, was
produced when ferric chloride solution was added to the faint-
:1y acid solution of the aqueous layer.

Similer results were obtained when the hydrolysing agents

were mono-ethanolamine and ethylene_diamine.
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Section VI. Arylamides of terephthasloyldiacetic Acid.

R-wH-0C Ke-oe-{ 3-€0.CH CONN-R

As slready stated in the theoretical section arylamides
of terephthaloyidiacetfé ‘aeid were prepared by the author
by boiling diethyl terephthaloyldlacetate with the arylsmine
for 10 minutes. ’

The diethyl terephthaloyldiacetate used in the follow-
:ing experiménts was supplied to the author by the Society
of Chemical Ihdustry in Basle. |

This ester crystallised from alcohol-water (50/50) in
shining plates which had a melting point of 70° C.‘(Béﬁ}endg’
and Herms., J. pr. Chem:, 1906, [21] 74, 126 give ¥.Pt.70°C)

The aqueous solution of the ester gave the charscter-

.igtic red-violet coloration wifh Ferric chloride solution.

R

e - -
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Naphtol AS-LG.

Naphtol A3-LG wae ihseluble in most of the commoner
organic solvents. It dissolved in boiling nitrobenzene
and yellow orystels séparated out on cooling. These crysials
melted at 853-254° C.:

On boiling Naphtol AB-LG with 2N. slcocholic potassium
hydroxide solution in a flask fitted with & reflux eondenser
on e sand-bath for 5 hours, distilling off the excess alcohol
and then pouring into twicé its bulk of cold wnter)a> elear
yellow solution which exhibited mo signs of fluorescence was
obtained. On transferring to & separator and extracting with
ether, washing the ethereal layer free from alkali and dis-
:ti1ling off the ether, a #0lid product was obtained. Phis
produet on crystallising from water gave a er'r',"stailinb*product
(white ) whieh melted at »91%% ¥o depression of the mélting
point was observéd oh admixture with &an suthentic Bamyle of
2e4-dimethoxy-5-¢hldrovaniline. * On conc"en‘h:?é.{bing thé equeous
layer, snd then adding a' 8light excése of hydrechloric acid
a little téﬁﬁ’m:li@ acid wes precipitated and was idemtified
by conversion imto 1t metHyl ester (M. Pt. 140°C.).

(Found for crystallised Faphtol AS-L&. C - 57.6%; H - 4.4%;

N - 4.8%; 01 - 12.4% < Calculsted for C, H_.0.N Cl. -

‘ 287268722
C -57.04; H - 4.4%; ¥ - 4.8% and C1 - 12.1%).

Synthesis/
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PN
e i

§ynthesi§ of{laphtol AS-1G.

4

Analysis of Naphtol AS LG had suggested that this
‘Naphtol might bo the di~2,4 dimethoxy 5- cnloro&anilide of
mtorephthaloyldiacetic acid - the terephthalic 801d obtain
»-ed in tha hydrolysis experiments apparently having boen
formed by ths alkaline hydrolysis of the terephthaloyl— U

diaoetie acid. Therefore equimolecular oroportions of
‘diethyl terephthaloyl diacetate and 2.4 di—methoxy 5—
chloro-aniline were boiled 1n 8 boiling tube for 10 o
minutes when most of the alcohol had evaporated off.‘an

cooling and extracting tho mass with boiling alcohol 8

‘_4:’_ .V-an., ‘:“

greenish‘yellow amorphous looking powder settled down

2

This was cooled filteredgand washed W1th alooholland

dried.' On recrystallising from ﬁitrobenzene a yellow

',;},li,. a3

crystélline produot qhich melted at 262 263° C. was ob—
.;__f R & ~»: Gy F T C
tained bnt on admixture with crystallised Haphtol AS LG

did not depraus the melting point of this latter

a,plitol fs-miu tb,erafore he ‘H1-2id dime thoxy_5-
chlorotpnilide of torophth&loyldiacetic acid.

& i
*n o fa
/\ g
JERIVEN 34 O@dk”o“aﬁ”ﬁ e- A
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Naphtol 4S-13G.

Naphtol "48-L3G, 1iké" Naphtol AS-LG, wes insoluble
in most of the commoner orgenic solvents. It dissolved,
however, 'b’:f'fﬁ“'d?o‘i‘iingi nitrobenzene snd yellow crystals
separated out on ‘eooling. "These crystals melted at 255-
056° G.- g e : . :

On boiling Naphtol AS-I3G with 2N. sleoholic potassium
hydroxide solution in & flask fitted with a reflux condenser
on a sand-bathfor five hours, distilling off the excess
slcohol and then pouring into twice its bulk of cold wéfter)
& clear yellow solution which did not exhibit any elgmns of
fluorescence was obtained. On transferring this golutlon
to & separator and extradting With ether, washing the -
ethereal lafer free from alkeli snd distilling off the
ether, a 1ight brown coloiréd §olid product was obtained.
On crystallising this Froduct from water (norit), white
fine needlés which meited at 105-106° C. were “obtained.
| 'Found N(micro) - 8.05%; Cl(micro) - 20.67%.

Ce Hz . CH:3 fﬁz 00113 o1 Cq HiO ON Cl requires
N-szﬂand oi’s sod.
The a,rylarﬂiné é‘btained ‘Ka? found to be Z-amino-4-

methox‘y 6-chfor(f§folus§ne “./\ for no depression

(o

0‘”‘
of the mgiting point was observed on admixture with an

»
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- authentic ssmple “of B-amino-4-methoxy-6-chlorowtoluene
which.was very kindly suppliqd to the author by the
Society of Chemigal Industry in Basle. 3 ‘.mlno 4-methoxy-
6-chlord”¥qluene haa ‘been described by O. de Vries in
P Kbninkijke Agadqmie,tan“Wetenschappen\te Amsterdam,,1909,
| 247- 248 'iabstracted in Chem Zentrl., 1910 I 260 and
’-in Rec. frav. cbjm.'des ﬂhys Bas, 1909, 28, 395 - 407 |
)abstracted in Chem. Zentrl., 1910 I, 429 who prepared
it by reducing 3 nitro 4—methoxy€toluene - Cg Hz - CHp °
10, - OCH (CH NO OCH3 3 : 4) with tin énd 5
hydrochlorlc acid.; The acetvl derlvative of S-amino 4—

meﬁhoxy 6-chloro«¢oluene crystallised from,dilute alcohol

| whlch melted at 114 11@? c;, B
) On coneentratjng the aquaous layer after ether
’extractlon, and then aQidifying w1th hydrochloric’acid a
11ttle terephthallc acid was isolated and identified as

‘previously.

(Found for crystallised Naphtol AS-L3G: - C(micro) -
60.44%; H(micro) - 4.60%; U(micro) - 4.81%; Cl(micro)
- 12.5%. Caleulated for Cpg Hyg Og Ny Cly; - C = 60.3%;

H=4.7%, ¥ =5.0fand C1 = 12.7%).

Synthesis /
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Synthesis of Faphtol ASeE8G.

Anglysis of Naphtol AS-L3G had suggested that this
Naphtol wae probably fhe di-4-methoxy-6-chloro-3-toluidide
-0f terephtbaloyldisgetie acid. liolecular proportions of
diethyl .terephthaloyldiacetate and 3-amino-4-methoxy-6-
ehloreptelnene were therefore boiled in a lgrge boiling-.
tube for 10 minutes, when most of the alcohol had evaporated
-off. On cooling and extracting the reaction mass with boil-
ting alcohol)a greenish-yellow amorphous powder settled out
on re-cooling. -This W&S»filtereaﬁit the pump, wash?d with
alcohol and dried.. On crystsllising from nitrobgﬁ;éne 8
pale yellow‘crystalline product _was obtgined. . .These orystals
melted at 258-259° €. and .on admixture with crystallised
Naphtol AS-L3G did not depress the melting-point.ef fhis
letter. . . . e ow SR Pevow

Naphtol AS—LSG is therefore the di-4-methoxy-6-chloro-
3-toluidide of terephthaloyldiacetic,acidﬁ;ﬂ3$p3g;

——wm e - - -

ES

fo ]
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Di-275-dimethoxy-4-chloroBanilide of terephthaloyldiacetic

acid. B

| ERT N PR
d S St e R R R

No referenee to the preparation of this compound could
be found in.thg.l;tqrgture..4_ 4

Di-2%5-dimgthoxy-4-chlordaanilidew of terephihaloyl-
discetic acid was prepared by boiling molecular proportions
of diethyl terephthaloyldiacetate and 245-dimethoxy-4-chloro

-gniline in a boiling-tube for 10 minutes to eliminate the
ethyl alcohol produced during the reaction. On cooling and
extracting with boiling aleohol a bright yellow precipitate
settled out on re-cooling. This latter was filteredﬂat the
pump, washed with alcohol and dried in the steam-oven. The
yield obtained emounted to 86% of Theory.

The arylamide was crystallised from nitrobenzene and
was obtained in bright yellow colour ed needles which melted
at 255-856° C.

(Found - ¥ - (I) - 4.90%; (II) - 4.88%. Calculated for

- K - 4.8 ).
c28 H26 08 NZ cla %

Hydrolysis with gN. alecoholic potassium hydroxide solution.

On boiling the d1-235-dimethoxy-4-chlorcPenilide of
terephthaldyldiacetic acid with 2. alcoholic caustic potash
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solution for 5 hours and working up in the usual manner -
2:5-dimethoxy—é-cbloraggniline was obtained on evaporation
of the ethereal layer. A little terephthalic acid wes
isolated on concentrating the aqueous layer.

Similar results were obtained when the srylamide was

hydrolysed with monoethanclamine and ethylendst@iamine.

- - e - e W G e - -
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PART ITI.

The Preparation of certain Thiol-acids and arylamides

" of type SH | SH
X<or = X<
/N Nooom “\Co.HN-R.

In‘view of the recognised importance, as dye—
intermediates,icf the arylamides cf certain hydroxy-
ﬁarboxylic acids the suthor considered that a study
of the arylamides of certain thiol-carboxylic acids
such as stated below in the same connexion, woﬁidloffef
a profitable field of investigation. o | _ o

In the first place, an examinationbaf fheﬂi§¥eélﬂ

.
e d .,4,.4..

ature dealing with this aspect of thsse compounds Tre-

PEARARTE 4% o4

vealed that comparatively 1ittle progreue appearod to ‘
have been made in thls dlreetlon. For example,‘of the S
thiol carboxylie acids examined no reference to tha ;
preparatlon of arylamndes therefrom could bé féu;h““fﬁ

t In this study, arylamides of o-thiolbenzoie acid
p thiolbenz01c ac1d and 2- thiol S-naphthoic acid have
been prepared and examined. ‘The preparation of arylamiﬁvs

of tha lactone of 1—thiol 8—naphth01c acid (1 e. the inner

anhydride of the hypothetical 1 thiol- 8-naphth01c acid)

P —‘ff e RLEE ;3}1 i

was also attémptea but 11 efforts to bring ebout con-

ST

denaation of urylamines and the lactone were unsucoeaa-
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:ful. ‘

The #hiol—carboxylicvacide used‘were all prepared
from the,Qqrrespon@iggxaqianacids by the method recom-
:menQed‘byTC.,F. E.ﬁélieﬁ.gnd D.AD. mﬁckay for preparing
oftpiolpgngoic aecid and which has been described fully
bylth@sguggghérs in 70rganic Syntheses™, 1932, 12, 76.
In\allicases,fyields of thiol-agcids of over 89 pe;yggnt
of<t§ejtheoretiqal (calculated on the amino-acids] were
obtained. . , 7

The preparatlon of the arylamides from these acids
however presented ‘more dlffieulty. Attempts,tompxgpgra
these arylamldes by the method most generally Esed £or
preparlng arylamides of. hydroxygcarboxylic acidﬁ} %;?:
by tresting the thiol acld sud the arylemine in toluens
(or_xy;gngg;solgtion:wighﬁphosghorugﬁtpich%pg%@esgg%igqil-
:ing until all of the hydrochlorie acid had ?egn,ei%m%ngted
lesd gonerally to the production of viscuous paterialy
ffom,v@icﬁﬁsolidfppgéuqya qo§;d b3‘°b§%in?&<2nl¥aE1§P;
aifficulty, Furthormere, the yields of these products.
weré glways extxémelx siall. By sﬁbstituxing phosphorug
pentoxide for phosphorus triehloride 88 the eoudenaing
agent and werking wlth 8 ratio of 3 mola. of anylamine

.....

for 1 mol. of th@olhaoid much better ylelds (around 50—

,..hﬁ\a,

60. per _ cent) of arylamides were obta1ned.‘ The author has

VA ei e 4 ‘\(j : ‘...:”t 1 5]
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found, however, that £he best method of preparing
§rylémides of thiol-carboxylic acids is to 4issolve the
‘thiol-acid and the arylamine (usually in the ratio of
2 mols. of arylamine for every mol. of thiol-acid) in

" the minimum smount of pyridine and to a2dd phosphorus
trichloride to the solution at 70°C. over a pericd of

" half en hour. During the sddition of the phosphorus
trichloride the mixture is thoroughly stirred. - Aftsr
_the addition of the phosphorus trichloride, the temper- |
:ture of the mixture is raised to 115°C. and maintained
at this temperature for four hours; the mixture béiﬁg
occasionally stirred during this period. On coolingﬁm
" resction mixture, slcohol is sdded and the wholé ‘Then
boiled until complete solution has odotrred. - On‘alidv-

:ing to stand overnight a solid product {o®ten : '
:1ine) separates out. On carefully adding water to the
filtrate, obtained after Tiltering-off this HoI1d WETE¥fal
" at the pump, = creem ecloured precipitate 1s obtatned *°
whiich ‘algo ‘conteine arylemide. By this method the suthor
 hag been able to obtain ylelds of erylamides of orer 86°
"‘petbetit and fu sttie ceses of over 90 per ée“ﬁ?&“?“tfhaﬁ‘ |
¢heoret1dally poéssible. Tt will be remembered thet this
nmthod oflprébéiﬁ&e Tu# been successfully used by the

- author in preparing arylemides of hydroxygcarboxyllc acids
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(see this Thesis, page /3, ).
The arylamides of thiol-carboxylic acids prepared
by these methods were all practically insoluble in most
of the commoner organic golvents. They were, however,
soluble in hot pyridine and in nitrobenzene and were
invarigbly purified by erystallisation from this latter
solvento The arylamides were also practically insoluble
tin'aqueous golutions of sodium hydroxide. Thoy dissolved
readily, however, in warm Y/1 alcoholic potassium hydro-
:xide solution and these solutions, with the exception of .
thesé of the arylamides of p-thiolbenzoic acid could be
diluted with a limited amount of water wi@hont:noepnoclp—
;itatlon of the arylamides. The addition oftoyon”snnll
amounts of water to the N/1alcoholic causfic potash éolu-
repreolpltated the arylamidas unchanged. , L
~ On paddlng cotton yarn in solutions of the arylamides |
vof o-thiol-benzoic 301d and 2-thiol- -3-naphthoic. acid,(pre-
parod by dissolving the arylamldes in the requisite amount
_.of E[l alcoholic potassium hydroxlde solution and dilutlng
i§° the‘oorroct%volumewwithnvatonl{fsqueqzing evenly and then
:oonklné'fhe imprognated cotton%ynnn_in,solqt;ons of the

following diasotiaed basee.—

1)/ | |
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1). 2:5-dichloro~aniline (Fagt Scerlet GG.Base - I.G.).
2). 5-chloro-2-toluidine. (Fast Red TR Base - I.G.)

3). 5-nitro-g-anisidine (Fast Red B. Base - I.G. )

4). -amino-azo toluene*(Fast Garnet 6o Base -~ I1.G.).
5). . -dian181dine (Fast Blue B. Base - I.G.).

and'é). A4'—methoxy 4~amige§ﬁipheny1am1ne (Variamine Blue
B. Base - I.G. )

biscuit, lemon and faangbades were obtained from the
arylamides of o-thiolbenzoic acid,while the arylamides of
g2-thial-3-naphthoic acid yielded biscuit, orange and tan
-shades.

The dyeings, however, d4id not possees the ellround
fastness properties of the azoic combinatians used eom-
tmeré¢ially. It is of interest, however; to note that, by
replacing the OH' group in the arylamides of 3-hy&roxy-5-
ngphthoic acid with the SE' group, the shadea with these .
@lazotised bases wers changed from reds and blues o bisowit,

‘orange aend tan shades.':

The preparation and properties ofethqfﬁhéol—aciQSgand

and their arylamides will now be discussed individnally

oy

under ‘the follawing sectiemal headings.-
-Seotion I. =~  Arylemides ©0f o-Phiolbenzoic aciad.

- Sgction IE. - . Arylsmides of p-Thiolbengoic: acid.
~-Arylamides of 2-Thiol-3-naphthoic aecid.
- laptone @f l-thiol-8-~-naphthoic acid.

—— o~ ———— - == - -
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Section I.  Arylamides of o-ThioTybenzoic acid.

7\ sH

\\)- Co-ANV-R.

0-Phiolbenzoic acid I (thiosalicylic acid, o-mercapto-

benzoic aeid)

P O\ SH

(Yo

forms small sulphur yellow plates or needles from glacial

\

N

ecetic acid or elcohol which melt at 163-164°C. o-Fhiolbenzoic

acid is readily soluble in hot water and its aqueoué golution
gives with ferric chloride solution s transient blue color-

:ation. Commercislly, o-thiolbenzoic acid is principally

used for the preparation of Thioindigo. LR

According to C. F. H. Allen and D. D. Mackay MOrganic
Syritheses™, 1932, 12, 76, cf. Kslle, D. R. P. 205,450: also

Meister, Lucius and Bruning, D. R. P. 69,073), o-thiolbenzéic
acid is best prepared from diszotised anthranilic seid. ~The
diazo ¢ompound of anthranilic aeid is decomposed by treatment
with sodium polysulphide and di-thiosalicylic scid --

[s2-(ce By - CQg;H’a] is fotmed. On reducing the di-thio scid
by boiling with zinc dust ahd glacisl acetic ecid, o-thiolbenz-
.odc aeid 1s formed. This was the method adopted by the suthor
for the preparation of the acid ahd full details of the pro-

:éédu&é'émpiéyedﬁéié givén in the experimental section.
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Thg preparation of o-thiolbenzoic acid by reduction
of benz&?sulphinic acid has been described by L. Gattermsnn
(Ber., 1899, 32, 1149).

o-SulpthbenZoic acid on treatment with phosphorus
pentachlofide gives two dichlorides, melting at 40°C. and

79°C. respectively. The lower melting di-chloride is the

. ~ C0 Cl
labile form -- Cg Hy N , wWhile the higher melting
' : // 2\\
variety is the stable form -- C H 0. The
¢ Ta\ P
S0
2

reduction products of these two forms are interesting, for
example thelsbile form gives o-thiolbenzoic acid while the
stable form yields sulpho-benzide -- Cg H4<802> 0 which
ig the anhydride of an o-benzylalcohol sulphoigaid (cf.
Richter-Anschutz - Reindel,"Chemie der Kohlenstoffverbindun-
:gen", 12th. Edn., Vol. II, part 2, page 394).

As already mentioned (page/37?) in the general intro-
:duectory section)arylamiaes of thiol-carboxylic acide can
only be prepaered with difficulty and in low yield by the
usual "Toluene" process for producing arylamides of hydroxy-
carboxylic scids. This was particularly the case when
attempts were made to prepare arylamides of o-thiol-benzoic
acid by this method. Incressing the ratio of thiol-acid
to arylamine from 1:1 to 1:3 only improved the yield of

arylamide very slightly. However, by replacing phosphorus



143.

trichloride with nhosphorus pentoxide and carrying out
the reaction otherwisé'ln'thﬁsﬁsual menmer srylemides of

o-thiolbenzoic acid w%rivgﬁﬁaine& £h good yield taround
60% of theory) )

By uazng pyridine as the. solvent instead of toluene,
~and phosphorus trich%drfﬁgveééthe condensing agent yields
of the arylamides weéa g;éatl? imﬁrbvod.~%ln éﬁe case of
the arylamides of o—th;olbenzoic acld yields equivalent
to 80-85% of the theoretical were obtained; . tﬁe.best re-

sults being obtained'whgn the ratio of o-thiolbenzoic acid o

N

to arylamine was 1:2.. - B  . : ‘.

.zg. & lf

The following arylamidés of’ o-thiolbonzeic acid have
been grepared ‘by the author.-

1). Anilide of o-thiolbenz01c acid (II) from ‘o=thiol-
benzoic acid and andlins.

I1I. /’\\.:n L "%fmi N

- &
M

2). o-chloroanilide of o-thiolbenzoic acid (III), from
; »-thiolbenzoic ecid and o—chlordﬂhnilind~. e

- I1IrI. - y\ -3;; s .¢v¢: Lt
- e __/""'\
\<‘ "Y1 Ll W
i
'3). o-anisidide of ; thigloeﬁkoic‘&gid (Iv), from o-thiol-
benzoic acid —an181diae. z
Iv. ,/"*s SN 3 :ié;.
T ,~.; e \ %’f

.~ peng0ie geid &#0& o«toluidine.

v./

4). o~toluldide of o-thialbenzoic acid (V) fromlé;éhiol_
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N\ -84 B

gmm—

\\/\- cvoﬂb"/\_}

5). p-toluidide of o-thiolbenzoic acid (VI) from
0-thiolbenzoie acid and p-toluidine.

B F el
w4 \ CH,

6). 5-methoxy-£-toluidide of c-thiolbenzoic acid (VII),
from o-thiolbhenzoic scid and 5-methoxy-2-toluidine
(5-methoxy-2-aninowbsoluene ).

VII. - SN € Hs
- co.uw-§__$-0¢4

7). X -navhthylamide of o-thiolbenzoic acid (VIII) from
¢K—naphthylam1ne and o-thiolbenzoic &cid.

VIII. Y
| | ‘ | co./fﬂ"/\——\/
~ 7 N\

8). ﬁ-naph_thylamide of o-thiolbenzoic acid (IX) from
‘ o-thiolbenzoic acid and /3 -naphthylamine.

oo /\’ in

\ 2' co.ll/A,—-—'-\
™~
3
~

A11 of the arylamides preparea-Were white crystalline
pro&ucts which were inSoluble in most of the commoner

orgenic solvents. They were, however, soluble in pyridine,
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nitrobenzene and benzene-nitrobenzene mixtures. The
arylamides were ‘als¢ inwoluble in boiling aqueous solutions

of sodium hydroxid®, but were soluble in warm Y/1 alccholic

potaessium hydroxide solution.

Ori boiling thewe T/l mleoholic potawsium hydroxide

,ééIﬂtibﬁﬁfbth%Q?éfylﬁmiaﬂé“iﬁ a flask under a reflux con-

‘+dender -for Tour hours hydrolysis took place and .o-thiol-

:bengoic acid and the arylamine were obtained.

Dyeings of the arylamides c¢f o-thiolbenzoic acid.

In the special "Dyeings" section, dyeings of the

anilide of o-thiolbenzoic acid in combination with the
following diazotised bases are shown.-
1), 2:5-dichloro®aniline.
2). b5-chloro-2-toluidine.
3). b5-nitro-2-anisidine.
4). o-amino-azo-toluene.
5). o-dianisidine.

6). 4'—mgthoxy-4-amin6gdiphenylamine.

The anilide of o-thiolbenzoic acid was taken as

representative of this group. To impregnate the cotton
yarn with the anilide of o-thiolbenzoic acid the anilide
wes disgolved in the reguisite amount of K/1 alcoholic |
potassium hydroxide molution and this solution diluted
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with water to the desired volume. 30 grams of Glauber's
salt per litre of padding liquor were added in order to
improve the substantivity of the anilide.

The biscuit, lemon and fawn shades obtained did not
possess the fastness properties associasted with the azoiec
colours of commerce, for example they possessed very poor
fegtness to washing and to sodium hypochlorite solution

(made slightly acid with hydrochloric acid).
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| 1922 1 ;, 2022) p-thiolbenzoic acid (I).
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gction II Arjlaq;gggfof n-th1o;oenz01c acﬂd

- ™~ . . R t P V‘.»w EO s
s . A R‘;'vk o A f,’“ V\ W»&? i ; ’ ’ A ,_ 2 , LA
5‘*-«;. » x \ - . . K
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Accordlng to Smiles and Harrison (J. Chem. Soc.,

z‘
) " e, 3
N #;.‘*“su‘,v; '!r.’ /\ . a
7 SRS S AR
- ‘,..ﬁ CooN | mwy u S

is‘ﬁ?ébared by-ﬁi%50171ng dry pq@pluenevsulphOnyl
chlorlde 1r glaclal acetlc a01d and addnng zine dust
and concentrated hydrochloric acld at 1ntervals 1n

small quantltles to the hot solution. When reduction

J«

is nearlJ complete the 1iquid becomes turbid and ultimate—

Glutnamodin gatd

1y 8 solid separates which increases in quantity“after

the liquiﬁ has'ﬁééﬁ'édbiad and kept for a_ &bw hours.

Hydrocnloric acid is fi;n addék tg,ngmov? exéess of

zine ani the product cbiaected. The p—thibibenzoio acid
Sz w merg EBPN

- thus obtalnéd by Smiles and Herrison (loe..cit.) was,

“stated to be b tolburless miero-crystelline powder:which

" gecomposed’ at around. £56°C.-and was very sparingly seluble

“o4n @ll the @vmuumv%fnngnniﬁ.sblventsyr I

IRV St

o
e O

Vi . I:‘a‘ lm:’ - G"Vo'\- wo& (‘3;.4 80@- Ghﬁll. md{, . 1925’ %’

511 GEPY publ tihed. & method of symthesising p-thiolbenzoic
10 g1 a By dfasdtiging P-aminégbenaic acid and interacting
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the diazoacouwpound, so obtained, with,sodium di-sulphide

A1~ N A N
N\ 8- 8~ M — 1‘-.?/\/4 &L+
/‘ + Na=~3" -+ J \ /‘ ‘\‘/‘ +’?A,2
i ﬂooc c.on Mool

cCooM
It can be assumed that the diszo-di-sulpyhide is first

formed and this is decomposed into the disulphide with

evolution of mitroéen thus: - s S
-8 =8N A/ 'R
pems PN N
/\ /\ I ]+2A/
- J | | -
~7 ‘w ~
'(ooH NHoeoce Coo M VX X c

The p-dithiobenzoic acid, obtained at this stage of the
process, is then reduced with iron powder in concentrated
sodium carbonate solution by boiling for two days. On
acidification of the alkmline solution with hydroehloric

acid, after all irom hed been removed, p-thiolbensoié aeid

is obtained s ‘.‘:” .
//L\\ f/}\\ #, 2 flh\]
l | ‘ LS . “~‘/"
\/ IIOOG COOH

Accordzng to% Thompson (loe. cit ) p-thlolbenzoic aeidris
best purified by subliming under reduced pressure and cry-
stalllsnng the sublimed product from chloroform In this
way Thompson obtaaned a crystalline product whioh melted at
219°C It is of 1nterest o note at this stage that Smiles
and Harrison (lot. cit.) state that p-thiolbenzoic acid

decomposes at about 250°C while Thompson (loc.cit.) gives
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the melting-point as 219°C. As will be shown later the
author was anle to oonfirm the melting-point given by
Thompson. |

The present auﬁhor has carried out the preparation

lof p-thiolbenz01o acid in a similar manner to that adopted
uby Thompson (loc. oit ) and hss been sble to econfirm
'Thompson ] results. Ingtead of reducing the p-dlthio-
‘benzoio acid invconcenfrated'sodium carbonate solution
}Witn rron powdér as suggested by Thompson the author has
found that reduction of the p-dithio-bemzoic ecid is
easily accomplished by dissolving the d1-thio 'aeia in
sodlum hydrox1de solution and edding sodium hyposulphite
(Naz Sg 04) at the boil. In this manner the reauction
of p-dithio- benz01c scid to p- ’chiolbenzoic aoid is eom-
| pleted in about 10-15 mins. As already stated reduction
'with iron powder, aecording to the dlrections suppliad
by Thompson (loc. 01t ), takes two days. Attempts %o ro-

duce p-dlthlo—benzoic acid With zinc dust and glacial
scetic aoid (the method mdcpted by Allen and Macksy [Loc.
citJ fordreduclngfpﬁdithio-benz01c acid to form o-thiol-
:benzoic acid) and with zinc dust and & mixture of glacial
(acetic acid and hydrochloric aeid were abortive as pro—

RS ST S

. auets tmah zaaa nda:fztmu melting-points were always.

obtained. From the author s experiments in this dlrection

it would appear that reduction of p-dithio-benzoie aoid
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in acid media leads. %o the formation of compounds of
indefinite meltipg;point and which can not be purified
by sublimation apd/or crystallisetion. In fact in one
experiment which tﬁé;au$heﬁ{c;§riéa“out, p-dithioﬁbenéoic
-acid, remained ungffected after boiling for five bauys
 with zfdéddﬁét and glaeial acetic acid in a flask under
a reflux condenser. pf?ig%hiobenzoic acid is a white
amorphous powder which melts §t around 316°¢C.

The arylamides of p-thiolwbenzoic acid were prepared
in exactly the same manner as the arylamides of o-thiol~
benzoic acid, i.e. the arylamine and p-thiel-benszoie acid
were condensed in the minimum amount ofﬂpyg;digg&gqj?
golvent, using phosphorus trichloride.ds the .condensing
agent. The ratio of p-thiolbenzoic acid tq arylamine wes
;usually that of 1l:2. Cth e eaiiuhole
: The folloW1ng arylamides of p-thiolbenzoic acid have
4been,prepared by the author. A o emadam ody

1). Anilide of p-thiolbenzgic acid (II) from P-thinl-
“‘ben201c acid aﬁ? aniline.
. H .
i+

€ Vsl

. T TT\(“’”V 72N e Lot
eo- - 4
z) S-methoxy—z-toluldide of p-tﬁol%anzolc scid (111) |
‘$ron p-thiolbenzold aeid and 5—methox;y B—tolui&ine

. [§-mpathoxy-2-anindgtelaans) .

‘‘‘‘‘‘

3 'Iv'lf; i o . st B .
: Bl n T wWersa Too 00 RPN 4 3 o
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III. SH

~ 7 —
.co-ﬂﬂ"/{ ,}-ocﬂz

3)./G-maphthylamide of p-thiolbenzoic acid (IV) from
. p—thiolbenzoic; ”acid and /3 -naphthylamine.

Iv. PN
| \
L.
¢o~ﬂ~€;:2‘
\—~

These arylamides of p-thiolbenzoic acid were all
white crystalline substances. They were all insoluble
in the commoner organic solvents. They were, howéver,
soluble in hot pyridine, nitrobenzene and benzene-nitro-
:benzene mixtures. Like the arylamides of o-thiolbenzoie
acid, the arylamides of p-thiolbenzoic acid were insoluble
in boiling asqueous sodium hydroxide solutions. They were,
however, soluble in warm N/l alcoholic potassium hydroxide.
On addition, even of small amounts, of water to these
golutions the arylamide was immediately precipitated un-
:changed. On boiling solutions of the arylamides of p~
thiolbenzoic acid in 2N glcoholic potassium hydroxide
gsolution for five hours in & flask under a reflux condenser,
hydrolysis took place and p<thiol benzoic acid and the

arylamine were isolated on working up the products of
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ryérolysis in the usual manner. The »-thiolhenzoic acid
was identified by subliming the acid component obtained
after lLydrolysis and comparing with the criginal ecid

used.
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Section III. Arylamides of 2-thiol-3-naphthoic acid.

,/' \\n-sa

cwﬂﬂ-ﬂ.

The preparation of 2-thiol-3-naphthoic acid (I) is
briefly'deacfiﬁe&;'y"

I. | R & /\- X
TS § X

‘\)\ .COON . a4

in D.R.P.240,118 (Kglle & Co., Chem. Zentr., 1911, 82,
II, 1567; Frdl., 10, 510). This patent describes the
preparation of the acid from 2—amin055-nqﬁﬁ§hqiq acid
(I1I.. The 2-smino-3-naphthoic ecid is diazotised and the
2-diazo-3-naphthoic acid decdmposed with sodium poly- .
sulphide solution. - The diSthiddmaphthoic scid thué
formed is reduced to form the z—thiol-S—naphthqic'ac;@.
; _No_dé\taiﬂls, ho‘wevqr,; of the de.c_:ompos:'gt:_llonv Qf Lthe 2,—;(11@;0
-3-naphthoie acid with _sodium polysg;l;phidev or t,pe re-
:duction pf the. di@thié@naphthoic acid to the éjthiol—

. 3f§épht?°ic.acidi are given in the patent. The present
:_authorfhas §repared gethiol-sfnaphthoic acid in an
&;analog;us,Way %o the preparation of o-thiolbenzoie acid
_(gee pagel&l). ot |
. The. 2-amino—5-naphthoiq’dissolved in hot dilute

alcohol with a yellow colour end erystallised out on
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cooling in small shining yellow leaves which melted at
214°C. The dilute alcoholic solution of the acid exhibit-
‘ed a green fluorescence. 2—ﬂm1no-3-naphthoic acid is
insoluble in cold water and sparingly soluble in hot water.
Aqggqggisp;ptigfs of 2-smino-3-naphthoic acid give a pale
green ﬁgrricixeaction; on warming the solution a green
precipitate is formed. The preparation of 2-amin053rnaph—
:thole acid was first described by R. MOohlsu, (Ber., 1895,
gg,_309§) who prepared it, in poor yield, by the action of
aqueous szmonia on 2-hydroxy-3-naphthoic scid at 280°C. and
at pressures of over 100 atmospheres (e.g; cf. %hg pfesqure
curve in E.E. Fierz-David—"Grundlegende Ope:étign9ﬁ der_
Farbenchemie”, 2nd Edition, page 180). . R.P.488 946
(I.G., cf. also Swiss Patent 132,031 of the same compqpy)
deacribes the preparatlon of z-amlno-s-naphthoie acid uy
hegting 100 parta of 2-hydroxy S-naphthoic acid wjth 150
:parts of ferrous sulphate and 600 parta of ammonia for 15
hours at 200°C. in en gutoclave. A yield of 90 per. cent 1e
claimed. H. E. Fierz - David and R. Dobler, (Helv_. Chim.
:Acta., 1922,,;, 567- 560) describe a process for amidating
,hyqroxygz-nqphth01e;ggld by heating thishﬁompound_wiﬁh
:qgne oh%pride-ammonia &nd smmonium chloride in e current
. .of ammonis at 180-19000. The reaction 1s carried out in

&an autoclqye fitted with a stirrer., Hbatlng ia earried out
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by means of an oil-bath. Affer cooling, the reaction
product 1s extracted w1th 10% hydrochloric acild, filteredzﬁ
and the reszdue on tbe fllter boiled with 35% hydrochlorie
acid whereupon the hydrdcthfide of the amino-acid goes
‘into solution while the unchanged hydroxy—acid is filtered
_off. On’ coollng the filtrate, the hLydrochloride of 2-amino
—3~naphthoic acid, separates out. These autﬁors‘eléim
'yields"df“2-aﬁino-3-naphthoic acid equal to470% of theory.
In a'private communieation‘to the author ?fofeSSOf Fierz-
David states that’the mixture of zinc chloride-smmonia and
ammonium chloridéwas prepared by mixing’powdered ammoniﬁﬁ'
chloride in an autoclaye (e flat pan which was capable of )
withstanding a pressure of 2 atmospheres) By heating tha
nixture at sbout 150°C and paBSIBg ] ourrent of ammonia |
through the vessel & mixture was obtainad which gave satis-
factory results when it was mixed (after cooling) with ”
2-hydroxy-3-naphthoic acid. Professor Fierz-David alsot“‘4
states in thls communieatzon that the results were never4&%i
congtant and that the reactlon proceeded also without o
smmoniun chloride (not ;mblishéd) Finally, the I.G.
Farbenindustrie A- G. claim ﬁhat 2-amino 3-naphthoic acid
18 obtainmed 1n 'Io ‘808 y1eld by he.t_mg 2-hydroxy— 3-naph-‘"

{thoic acid or its zinc salt wiﬁh zine oxide or zinc car-

:bonate ana'ammonium chloride at 180-200°C. preferably in
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a current of dry air or ammonia gas (cf. English Patent
330,941 of 20th. June, 193_0,)5‘1. This process has the adven-
:tago_ove:’fhose alreqdy nment ioned by reducing fhe duootion-
of the reaction to 3-4 hours, and avoiding the manufacture
oflg;nq gp%oriée?%mmoniao,which,it is staﬁed'isvcumbersome
,anqioooyly‘ Uniformly good resulis zre claimol by the _‘
Petentees. The following, example takenvfrom tﬁo pafenoj‘
11lustrated the method of working. -- 220 parts by weight
of the zine, salt of 2-hydroxy-3-naphthoic acid; 162 parts
by weight of zine carbonate and 395 parts by Weight of
ammonium chloride are thoroughly mixed and heated for three
hours to 190°C. in a contlnuously rotat1n§2o%li;%lll provid-
.ed.wlﬁh a heating jacket. £t the samcﬁtime a_alow cn;ront
of dryvammonia'is pgsseq_th:ough tho_glllo.ugoc agy ql;gpxo
at:firsﬁ ‘becomes a thin Dpaste énd finally solidifioq toa
hard greenish.mass. ”After cooling, the mass is powdored
dissolved in 2Q00 parts of hot Water Qnd 565 parts gy weight
of. hydrochloric scid (specific gravity = l.lag)_qudﬁgltered
from any undlsaolved residue.v On coollng, the hydrochloride
of z-amino-s-naphthoic acid orystallises out.‘ By diasolv-

solm - . . [ R S
ing in sodium carbonatq/ filterlng from 8 littlo impurity

anq precipitatlng with acetic acid‘the 2-am1no—3—naphthoic
acid is obtained 1n a gure stgte. By worklng in this manner

it is claimed that yields amountln& to 80 per cent of'the
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theoretical are obtained.

To prepare 2-thiol-3-naphthoic acid from 2-amino-
3-naphthoic acid the author made use of the general
principles of Allen and Mackay's method (loc. cit.)
for preparing o-thiolbenzoic acid, the success of which
method the suthor had already confirmed during his work
on that acid (see page/&/).

Igygreparation of 2-thiol-3-naphthoic aoid)the
2-amino-3-naphthoic acid was dissolved by boiling with
concentrated hydrochloric acid (200 é.c. conc. H X1l per
mol. of 2-amino-3-nephthoic acid) snd water. The diazo-
:tisation of the 2-amino-3-naphthoic acid was eéaily
carried out by cooling the solution to 0° - 5° C. snd
adding the requisite amount of sodium nitrite (dissolved
in water) in small quantities at & time - care being
taken that the temperature of the diaonSolution did not
rise above 5°C. This temperature was easily maintained
by adding crushed ice as required. The diszo-solution
was then filtered in order to remove & small amount of a
‘black insoluble matserial. The diazo solution was slowly
run into sodium polysulphide solution prepared by dis-
:golving sulphur in sodium sulphide solution and then

adding sodium hydroxide (full details of the preparstion
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being given in the experimental section). Thorough
mixing was m&intained by using a mechanicel stirrer:

and the temperature wes kept below 5°C. by adding

‘srushed 1ce. ffhersdlu‘ti'eﬂ was at firset orange in colour
‘but on- 4l lowing “¥o stand at leboratory temperafure over -
"’ﬁigli‘t‘,' “fn “order¥ to enpure the complete evolution of
nitrogen, the solution acquired an olive-yellow colour.
‘Phe sotution, which was faintly slkaline to Thimzole
paper {Mimosa pasper) and phenol’phthalein paper, was

then Filtered and the dithio-naphthoic meid precipitated:
by the addition of a slight excess of concentrated ‘Hydro-
:chloric acid (blue %o Bongo Ked paper). : -The :d+€hig-deid
was filtered-<off at the pump and washed ond¢ with ¢oX& ui-
water. It was then dissolved in so&&m"cirkoﬁ&ﬁ& ‘gglution,
#he solution Boiled and filtered in order to HOmOVE 4By -
‘excesd of stilphur: DThe filtrete was then adilified with
‘4 #1igkt ‘exdess ‘of hydrochlertc-seid (blué to f*éOﬁgﬁ “Neod
paper) ‘end *éhﬁﬁé&iﬁitatea dithio-acid again filtered

of f &t the “prup. ~ PTHE "#ftRIcEnsphthoie adid ‘Which was
~%l'fgﬁﬁ"=bféw:i'f{ﬁ ‘#6T6ur was thor reduced €6 the -B~£hiel-3-
.Aaphthéic scid by H114ng ‘for four houre with gine dust
ahE glactel a¥6tio 401874n a flask fitted with a reflwk
Wondensed [ - 10f -6661ing w7 Pile yellow éf*an‘miphs?s ‘lookisng .
“procipitats wettlsd &own. ‘his wse Filtered) washed

/ ;
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well with co0ld water and then boiled with sodium hydro-
:xide solution for 20 minutes and filtered. The pale
yeilow coloured filtrate was acidified with hydrochloric
acid (blue to ébngo Red paper) and the pale yellow pre-
Ecipitéte’filteredioff, washed free from nminergl aecid -
and dried in the steam-oven. Yields of 2-thiol-3-naph-
.thoie acid, calculated on the S-smino-3-naphthoic acid,
equal to 85-90% of the theoretical were obtained. &-
thiol-3-naphthoie acid dissolved in boiling dilute alcohol
(50 parts alechol: 50 parts water) and crystallised out on
cooling in pale yellow micro-crystals which melted ab 275-
276°C. (cf. Kalle & Co. D.R.P. 240,118). 2- Thlol~3-naph~
:thoie seid 4s insoluble in cold water and 18 only sparing-
:1y soluble in bOillng water. On'cobling thé boiling
soluticti, the atid séparated out Bs & floeéuieﬁf:ffeéipi—
‘tate whichvwas very pelé yéllow in colour. “The;ééﬁQOus
golution of 2- £hiol- 5-naphthoic acia gave no character-

:1stie ferric jremction.

" Ag siready mentiofied in the general fheorétical
gestion 1o Fefsrencs té the preparation of arylemides

of 2-thiol-3-figphthoic a¢1d could be found 1i'the'liter-
tature. Théj WéPe, howeYer, readily prepared by the author
by ‘a1escl¥ing 2-fhiol-8<iaphthoic ac1d and the arylamine,
usually in the ratio of 1 mol. of 2-thiol-3-naphthoie acidé
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AY

to 2 mols. oF é;ylam¢n€ in the mininun amouat of
pyridine and a&diqg phosphorus trlchloride to the solu-
:tion at 70%¢C. The phosphorus ftrichloride was added over
- & period vahalf'an!hoﬁfi %Aiter the addition of the phos-
:g@qrus trig?lqa&}okgyeﬁgemperature was maintained at 115°Cm
for a furthe? foéf hgurég ADuring the course of the
reaction the wﬂbleuﬁas well stirred except towards the
‘ end'df;tﬁé.rgacfion when the reaction mass had become
fairly viscuous in consistency. On cooling the reaction
product, alcohol was added. and the mixtureathen boiled
until completé golution resulted. \ On allowing to stand
11 the ice-chest overnlght the arqugide settledugqt and
was filtered-off with suetion. On adding cold water to
the flltrate to thichua;&ibvae'glapdal acetic acid had
been added and stirr1ng-v1goraus1y -quring the addition
’ 0£‘the‘water a crehm,colourad precipitgte'was obtained
whioh contalnga &ppteéiabl. amount3 of arylamide. The
yields of the, arylhmideb pfo&tdéﬁ by this mesans were in
the region of 80 per cent and in. some cases yielda of
- axqund 99 per cant of fhe theoretical were obtainca.
The follcwing arylamides of 2-thiol-3-naphthoic
acid were p:epa:gd Ey;thaﬁauthor.:;jé

1). Anilide:of z@thioi-ammmm aoid TIII) from
2-thio pzsnaphbﬁoic acid and anilgqp

111./
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III.

AN TN - sH _
( \/‘-co-/w!"< \,

~

~~

2). o-toluidide of 2-thiol-3-naphthoic acid (IV) from
2-thiol-3-naphthoic acid &nd o-toluidine.

‘ ‘ -COo-ANV -{ )
S~ N -

3). p-toluidide of 2-thiol-3-naphthoic acid (V), from
2-thiol-3-naphthoic acid 'and »-toluidine.

" AN
\\ /\\/\ -Co ./m'-/\'—__/- ex,

4). A -naprthylamide of 2-thiol-3-naphthoic acid (VI)
from 2~thiol-3-naphthoic acid and o -napht}?amine.

VI /\\/'\‘..m —
\'\/\/ -eo AT A
\N_

5). o-anisidide of 2-thiol-3-naphthoic acid (VII) from
2-thiol-3-naphthoic acid and o-anisidine.

ViI. N\ sw ."_ffo‘\
‘ l- co-#zv-( /7
~ S T~

o

6). 2:5-dimethoxy-4-chloro@anilide of/thiol-3-naphthoic

‘acid (VIII) from 2-thiol-3-naphthoic acid and 2¢5-
dimethoxy-4~-chloroahniline.

S PR T

l ’ /’- co-ﬂ»v-(___}’“
‘-/’\\~ otH

7)./ 3
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7). 5-methoxy-2-toluidide of 2-thiol-3-naphthoic seid (IX)
from 2-thiol-3-naphthoic acid and 5-methoxy-2-toluidine
(5-me thoxy-2-amindgtoluene ). oM

Y
IX. yd b—
\\//\\ VAD 0CH,
co-anv=- _ Y
/N

8). 1aamino-2~m!thnxy£benzene—5-su1phondiethylamida of
2-thiol-3-naphthoic acid (X) from 2-thiol-3-naphthoic
acid and l-amino- 2-methoxy§kenzene—5 sulphondiethylam-

:ide. /\/\-5” 'ocﬁ,

X. ‘ /5 \
-co- AN _4
\/\/ 50"”‘(‘4'95}3

£11 of the above mentioned arylamides of 2-thiol-3-
navhthoic acid were white or cream-coloured crystalline
products which were insoluble in the majority of the common
-er organic solvents. They were, however, soluble in pyrid-
:ine, nitrobenzéne &and benzene-nitrobenzene mixtures. Like
the arylamides of o-thiolbenzoic acid, the arylamides of 2-
thiol-3-naphthoie acid were almost insoluble in boiling
aqueous solutions of Bodium hydroxide, but were soluble in’
werm §/1 aleoholic potassium hydroxide solution. As alresdy
stated in the general theoretical section these B/1 alcoholic
potassium hydroxide solutions of the arylamiaes'of’zstﬁioi-
3-naphthoic meid eould be diluted with a limited emount of
water without preeipitation of the arylamids.

On boiling the ¥/1 slsoholie potassium hydroxide
solutions of the arylamides of 2-thiol-3-naphthgic scid in
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a Tlask fitted with a reflux condenser for four hours
hydrolysis took place and the arylamine and 2-thiol-3-

nephthoic acid were obtained.

gygings of'the a;zlamides of 2-thiol-3-naphthoic aeid.

“In the special "Dyeings™ section ,dyeéings of the 5-
methoxy-a-toluidide ‘and the A -naphthylamide of 2- _thi01-
5-naphthoic acid in combinetion with the follow1ng dlazo—

t1sed bases are shown.- '
1).  2:5-dichlorc@sniline.
2). 5-chloro-2-toluidine.

3). 5-nitro-2-anigidine.

4). o-amino-azo-toluene.
5). o-dignigidine.
6). 4'-methoxy-4-aminowdiphenylamine.

The 5-methoxy-2-toluidide and theA -naphthylamide
were taken as representative of the arylamides of 2-thiol-
3-naphthoic acid. To impregnate cotton yarn with the
arylamides of 2-thiol-3-naphthoic scid the arylamides were
dissolved in the requisite amount of N/l aleoholic potassium
hydroxide solution and the solutiong diluted with water
to tho~&e¢ireg volume. 30 grams of Glauber's salt per
l4tre of pedding liquor were added in order to improve
the substantivity of the arylamides for the cotton fibre.
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Section IV. ILgctone of l-thiol-8-naphthoic acid.
-9 '

7 ¢
% /Ln = 7-keto-8-thia-acenaphthen.
Le A0S

As already stated in the general theoretical section
all sttempts to prepare arylamides of the lactone of 1-thiol
-8-naphthoic acid were unsuccessful. This was not alto-
:gether surprising owing to the fact that, as the inner
anhydride of the hypothetical 1-thiol-8-naphthoic acid, the
lasctone of 1l-thiol-8-naphthoic acid is extremely stable.

For example, on dissolving the lactone of 1-thiol-8-naphthoie
acid in 10 per cent sodium hydroxide solution and aéidifying
the solution or by pessing in to the solution carbon dioxide
cas the substance is recovered unchanged (cf. Friedlander,
& Woroshzow, anhalen, 388, 21).

According to Friedlander,Woroshzow (loc. cit.;ef.
slso Hochst Farbwerke, D.R.P.198050; Chem. Zentr. 1908,
I, 1815;\ Frdl. 2, 591) the lactone of l-thiol-8-naphthoie

gcid (I) is CO — NH
eo~$

I. /0\/‘\ II. /\‘/'\\
U L
prepared by diazotising the lactam of l-amino-8-naphthoic
acid, viz:- napbthostyril (II) and decomposing the resultant
diazo compound (III) with potassium ethyl xzanthate.
I1I./
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III. ) 2

The present mﬁﬁhﬁzﬁhcaﬁgtpeated Priedlander and
Wareshzcwﬁaaélcesgcﬁtgéycxparimenta by decompesing the
idiazoEﬁt@hﬁhantyrilawzﬁhfpeﬁassium ethyl xanthate but . j
‘ebtained very poor yields (around 20%) of ¥ikmtesg-hiie

~sobmagpkhen .Very good yields (around 80%), hqwever, were
obtained: by the gubhor by first dissolving the naphtho~ |
:atyril in 10 per cent sodium hydroxide solution by:peiling
for ebout half an hour, then adding hydroohloric acid, while
the whole was well stirred, until the regetion .qf the
solution was very faintly alksline to phemoiphihslein

. paper. 4t .thies stage a small amount of & black preduet
remained undissolved and this was filtered-of£f. :The.oiear
brown: filtrate wss then taken, cooled to betwagnQQQAQQOG. |
and the requisite smount of sodium nitrite.sddéedsniThhe
.golution was then run quickly. into an ice=eold -golwkion
of .bydrechloric aeid;(OQCg), while,the«whalofwaa.thoxeughly
:gtirred.  Theamount of hydrochloric seid;present in. this
solution was Sufficfent -te reatt with the sodium:nitrite
«to-form:the diszo-cempound of naphthostyril and yet leave
ftha7£tn51%iiasoﬁsclution‘sliénﬁiy but distinetly acid te E

Q@engeg&gafpapera ~The {emperature of the dimzo-mixture was .
4

L]
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never sllowed sgbove 5°C. The diszo-compound of nanh-
:thostyril separated out in smsall light brown coloured
needles. The suspension of the diazo-compound was then
run into the well stirred sodium polysulphide solution
and the-temperature during the addition maintained at
under 5°C. After the addition of the djazo¢solution)the
resultant solution, which was then faintly slksline to
Thiszole paper and to phenoifﬁhtkalein paper, was allowed
to stand overnight at Laboratory temperature to remove the
last traces of nitrogen. The olive-yellow solution was
filtered and acidified with hydrochloric aecid (blue to

Congo ked paper). The cream coloured precipitate so

obtained was filtered-off with suction, washed well with

cold water and redissolved in sodium hydroxidevsolutian
(Norit). This solution was boiled and filtered to remove |
any excess of sulphur. The filtrate was then acidified |
with hydrochloric acid (blue to Congo Red paper) ahd the E
precipitate filtered-off at the pump, washed free from ;
mineral acid and dried at a low temperature (50°C.). The 5
dry product was then dissolved in alecohol snd boiled with
s little"Norit" and filtered. On cdoling, & large amount ;
of a pale yellow crystalline produc’c was obtained. Oon |
vrecrya‘-ballising ﬁaﬁ’faleohbl'rxaﬁt)) small sulphur yellow
needles which hed & melting-point of 145-146°C. (Fried-
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(Fried-lander and Yoroshzow floc. cit] give the *neltlng
_point of the lactone of 1-thiol-S-naphthoic acid as
144%40 - 145.1& '0.) were obtained snd these were found to
be ;che:vnlﬁaﬁéforfe o? 1-Jthiol-8-ndphth01c acid.

a Aecorainge?os?&'iealgnder and Toroshzow {loc. eit.)
wa.rming ‘bhé dlazo~compouna of nanhthostyril with soaium" o
disulphiae sé1ution 1ea<f§ to the formetion of & red- =
vi’él‘et"e"oiﬁiﬁéa"‘by-‘p’fb’atct which interfered with thé
yield of the lactone of 1l-thiol-8-naphthoic acid and for
tHis reason these aﬁfh‘orsi'ﬁgbomend the p.rexiara‘b"ibﬁ‘“ of
the lactone of 1-thiol-8-maphthotc scid from diazotised
nabhfhostyril and potagsium xanhthate. *he présbn‘bauthoz‘
has found, however, that the production of thia redeviolst
ﬂolourad by - product can tfe eli’;mna’ced by hav;dg tho diszo
-ﬁaphthogtyri‘l ampem:sion distlnctly scid toi congo}ed
pajper prior to mixing with the sodium polysulphide solution.
I‘b was a&so found that hy causihg the reae’éion Y54 "dia.zo.
napht‘hostyril aha sodium po“lysulp‘hide to take place at
tempera‘l:nres no’c exceeding s%. fuch better yielﬁa of
the lactone wére o‘%’camed than when "the resction was allow- |

-ed to p;d&ed at higher temperaturesag - yﬁ

N “;11; mtyril crystallisges from/d&lgv!h\alcohol (50
part% alc holi 50 m%ﬁ* in sm'aw-kel/bv needles
nelting 88 160-161° C. Waphthostyril sublimes readily

L I R Y . . Cow
Lt ag B PR S
X R A AR T
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and is easily soluble in alcohol and acetone. Solutions
of naphthostyril in these two solvents .exhibit e greenish
fluorescence. Naphthostyril is sparingly solublé in water
and ether; a yellow coloured solution is obtained on dis-
:80lving in concentrated sulphuric acid. Naphthostyril is
the lactam or inner snhydride of l-amino-8-nephthoic acid
which is unstable. 1-kmino-8-nephthoic acid and its salts
are unstable to mineral acids; by warming their solutions
they are converted into the stable naphthostyril (cf.
Eckstrand, J. pr. Chem. [2]), 38, 160). Naphthostyril cen
be prepared either from l-aminownaphthalene-8-sulphonic
acid (cf. D.R.P. 441,225 I.G., Frdl. 15, 1810) according

to the following schems.

o ~ VA
. .s.ﬂ (£ 7.4 ' i
30,7, < ! /\\/\‘
I"EYER KOH
[\l/ | %AETIOF. l\>/> me1t. l\/\/
Ve Xd

1-amine§naph— 1-cyanoshaph- Naphthostyril.

:thalene-8- :thalene-8-

sulphonic acid. sulphonic acid.

or from naphthalimide (e¢f. F. Ullmann and E. Cassirer,
Ber., 1910, 43, 439) by means of the Hofmann degradation

Procese./”e eo - ””
eo ¢€o
N\ /\/\
I Hofmann ' ‘ /1
degradation
~/N7 ~O

Naphthelimide Naphthostyril
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At the present timg)naphthostyrilris principally
used in the menufacture of anthanthrone, the halogen

derivatives of which are valuable vat dyestuffs.
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ZXPERIVENTAL SECTICH.

Section I.  frylamides of o-thiolbenzoic acid.

& "S” S

d-odbenzoic acid.

A8 alrepdy stated. in the theoretical section.
(pege s41) e-thiolbenzedc scid is prepared by the method . -
recommended by Allen and lackay (Crganic Syntheses, 1932,
12, 76). '
| The following quantities of materiale were used.-
13.7 gW. +p-siessees. anthranilic aedd. . .. .t~
. 20.0.0.8. vwpeepsese. cone. hydrochloric ecdddcrvs:y,
649 EMe sesenieres.soBodium mitrites. s gotutiiey fean o
L BB ey b s ansencees o .B0ddum sulphide {fuged.)e +:i1s oy
o Bad @aporras s eBWPhUT. e
600 Zhp 1o e eriene.280dium hydroxide sticks.. - iates,
.-~ The putbrenilic, seid vas dissolved by boiling Fith,.
- tbe. bydrechloxic.seid s0d.100.9.¢. of water...Fhe solution
-was. thepn gooled.down. to+Q° 8.-and diszotised by pdding- the.
sod;.um nifrite,digpodysd in 50 c.e., of boiling:water and. .
, subsmu@ﬂ‘blyezwl%i #g-:;,oﬁi C.- Puripg the disgzotisstion. .
m aot. x:s&mvgf&" Gr.. Dgridig- the, djagotisation the. -




17e.

The sodium ‘sulphidé was dissolved in 100 c.c. of
water by boiling and then the sulphur was added and boilirg’
continued wint4l the sulphur bad completely dissolved. The
solution wag ‘bhen filtered to remove a small emount of a
blsok Insolu¥le vowpound. The sodium hydroxide sticks -
d1gsolved 41 evout 100 9.0. of water were then -gdd»ea to the
| fi¥srate. ‘Phe sodium polysulphide solution was then ¢cdoled
down to 0°C. The diazovsolution was then carefully rdn into
the sodiwm poelysulphide solution. Thorough mixing was main-
:tained by using & méchanical stirrer and care was taken that
the temperature of the mixture did not rise gbove 5°C¢. This
was eedily mainteined by adding crushed iece st ‘fiifervals.
Towards the ¢nd of the addition of the dfswokgolutior Frofh-
: ilg: odourré® duriny ‘$he evolution of nitrogén’ but ¥His Was ¢
cadily weHtWlled Dy tHe wddition of ether frém time 6 %ime.
When 4%e ‘g8 Aon of the Qiazo-solution had been coWpleted,
stirring wad sto¥péd and the solution allowed t6 rémein at -
laboratery temﬁ"ér"hf‘v“uﬂ oWENIght i1 order to ‘ehgtre domplete
evoYudron: Bf‘hﬁ% &ﬁae ‘Pnal colour of the volwtion vasg **
011ve <yelotol ¢ roRctH fginfw glkeline to' Pidzole pEpe
and’ pbmerL ph%%lem paper. Whe WiFtHicRbenzoir Hetd was

el W 1 ﬁ’a‘ﬁaaﬁ-@r Gohtentrated hydroFHlord -

st tol 4 o TR © b¥he % Eongowled paper. " Phe A1FEN-
pe i HP we ¥ wak® M1 {834 OPF 6t the pump and washed orbé- WAkE
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c0ld water. To:remeve exoess. of sulphur from.the di-
- thio—gcid the residue on the filter was boiled with sodium
) carbonate;solutiggﬁ(s.e'gnsﬁtanhydrous sodium cafﬁon&te in
s 800 escu water) and. filtered. The di-thio-benzoic acid
'was reprecipiteted Ly +the addition of cone. hydrochleric
-1 aeid, (mntil Blue to. ecngOQléd paper) filtered: Lith.suction
washed well with cold water and dried as well as possible
on the filter. The diwthio-ascid was then transferred to a
suitable flask and boiled with 27 grams zinec dust (99.9 per
cent Zn.) and 300 c.c. glacial scetic acid under a reflux
condenser for four hours. The flask and contents were then
allowed to cool. The solid matter was filtered-off at the
pump, washed with a little. 40% acetic acid and finally with
water. The contents of the filter were then transferred to
8 beaker and boiled with an excess of sodium hydroxide
- solution for 20 minutes. The insoluble matter was filtered
-0ff and washed with a little warm water. The pale yellow
coloured filtrate wes acidified with hydrochloric acid (blue
to Gongonﬂkd paper) and the o-thiolbenzoic acid was obtained
as a very pale yellow flocculent precipitate, which was
filtered-off at the pump, washed free from minersl acid and ;
finally dried st 105°C. The yields of o-thiolbenzoic actd
obtained in the various repeats of this preparatibn ranged
between 80-85% of the theoretiecal calculated on the amount
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of anthranilic acid used. The o-thiclbenzoic acid wes
erystallised from dilute alcohol (Norit) - 1 pert aleckol;

2 parts water in pale yellow plates which melted at 1‘_5.’5-16406.
and gave in aqueous solution s transient blue ferri:?r“eé;etion.
No depressisn of the melting-peint was cbserved on admixture

with sn authentie specimen of o-thiolbenzoic sciad.
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Preparation of the anilide.of e-thiol-benzeic aeid.

R Y
L l‘ l.»COo4QAI!
NS

“\
/ >

\’——

RS

SRR re%erence to the preparation or properties Of this
fbbmpound sould be found in the literature. B

© The anilide of o-thioibenzojc actd was prepared by
'%he author by cau31ng 0- thloloenz01c acid and anillne to
react in pyrld1ne solutlon with phosphorus trichloride.

The follow1ng quantltles of materials were used -

 15.4 gm. (1/10 mol.) ceeee o-thiolbgnzo;p;ggaag

«20h9%°°,m(1/5i mol.) ..... snilin@. - .. sntiide weo
. lorcth :‘;Q ‘:;,",.““' LR 4 sesas e Pyridina - - e gL .:{ & a? z: =, ; : ?? o
6 8uCq . .vaee-eereseece.... Phosphorug trichloxide. ::

-4

The thiolbenzoic aczd and the sniline wé;B égﬁsolvod‘
“fn ¥he pyriding by hesting to 700 C. At this point the
ﬁhosphorus trichloride was added in small quantitieo at
& “time over & period of half an hour. After tha phosphongg
%richloride had been added the temperature of the reaction
mixfure was raised to 115°C. and maintained at this temper-
| satnre. for 8 further four hours. .Fo ensure Lhorough mixing
the whole wee well siirred: during the enbire counes of the .
raaexig,n,. +On completion of the reaction and om copling down

v s i e e Lo sk o . . - < Lo ) SN T,
Seoaraling Lot e 2Te d : R A S PRI B
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to around 70°C., 150 c.c. of alechol were added and the
whole boiled on the steam-bath until complete solution had
occurred. At this point 5 e.c. of glacial acetic acid were
added. On allowing to remain in the ice-chest overnight a
small amount of & white crystalline solid separated out,
and this was filtered-off with suction washed with alecohol
and dried. To the filtrate, half its volume of water ﬁas
added carefully and with efficient stirring. In this way a
floccﬁlent white precipitate was obtained which was filtered
off at the pump washed with water and dried at & low temper-
:ature. Total yield of anilide was equal to 83% of theory.
On crystallising from nitrobenzene (Norit) the anilide was
obtained in small fine white needles which melted at 236-37°C.
The anilide of o-thiolbenzoic acid was insoluble in _f;
aqueous sclutions of sodium hydroxide but dissolved slowly
in ecold Nll alcoholic potassium hydroxide solution and more
rapidly on warming.
(Found ¥ - 5.9%; S = 14.2%. clsﬁllo I S requires ¥ = 6.1%
and 8 = 14.0%).

Hydrolysis of the snilide of o-thiolbenzoic acid with N/1
alcoholic potessium hydroxide solution (HBoiling under & reflux

condensger for 4 hours, distilling off the excess alcohol and

A

separating the products of hydrolysis in the usual manner




see poe ¢, ) rielded o-thiol.erzeic =zcid
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Preparétion of ﬁhéld-fbluidide of o-thiolbenzoic aéid. 7

l\/lplbl” "<____>

Bo.zefezence to the preparétion or properties of the
o-toluidide of o-thiolgbenzoic acid could be found-im the
literature.. . . - “roow

. The author bas been able to prepare this compound by
the "toluene™ process using phosphorus pentoxide as the
condensing ageént and by the "pyridine" process using phos-
:phorus trichloride-as thé eondensing agent. .

1). "Toluene™ Process.

- The following guantities of materials were used:-
15.4 gm.(1/10:m01.) «.i.:.. 0-thiolbensedcvasddsi ..-
21.4.gne{>/5 moL.) 4.e..... O-toluidine. i .o -
20:Ge@s sestrssnsossnasassses toluene.
6 @M. seseececcssccssssess phosphorus pentoxide.

The .o-thiolbengoic secid and o-toluidine wete disgolved
in the toluens by heating o Y0° C. The phesphorus pent-
oxide was added in smali-quantities at a time over a period
of balf an hour:.:After the sddition of the phosphorus pent-

: gxtdesthe mixtuie was:bolleéd for six hours. During the .. .
whole-ooursé 6f.the resétion the mixture was #ell ‘stirreds
On eompletion £ the réadtton a 1ittle godium earbonate - -
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golut'ion was sdded and- te tolusne remaining, distilled-
off with gteam. The reaction product which separated was
filt«ered‘?iwith suction, washed with water and finally with
a little alcoheol.: The o-toluidide of o-thiolbenzoic adid
go -obiained was dried in the mteam-oven. 7Yield - 14.% gm.
= 59% o s theorvtdeal. The arylamide wes crystallised
from nitroPenzene (Norit) in white micro-crystals which
melted at-2317-218° €.

(Pound:- Of{micro) -~ 69.1%; H(micro) - 5.1% N - 5.80%
snd 5.83%; 8 - 13.28% and 13.20%. C,, B, :0 K& reguires
C =69.1%; H =5.3%;, B =5.8%and 8 = 13.2%)....

R e
2).. V"'.'_gy;idin&: Procesg. . oesLaone [(Fovitl g
The following quantities of matariaim s®re. used. - ::
. 15.4 g (3/10 mo3.) ..:i... o-thiolbenzoip mekd. s -
- 21k gl ’»‘fl‘?(ﬁ WOLékice <oe. s Ontoluidine. & - Lozt
10 By “hoeccecccccccaceas. DPyridine.
6 GeBul 4 iddh eola o ah oa.sves - phogplLarus trichiortdec -3

.. . The o~thioibenzote-meid and o-teluidins were dis-— -
:gelved: in.The pyriddnes by heating to 70°. 0. The phog-

: porud tridilaxrtde was sided over a period of ¢ an dour.
The xhode Was' then hested for four howrs at115% . RRoled
to gbout 70°C. and 150 ¢.c. of aslecohol gdded. The whole
was then boiled until the viscous reaction mass had com-

-

1
|
|
!
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:plketely dlssolved. At this point 5 c.c. of glaclal
acetic acid were added On allowing to stand in the
ice-chest overnight a wh:Lte SOlld separated out and

this was collecte’d by flltermg off at ’che pump, and
washing with slecohol. . The residue was dried at 100°C.
Phe filtrate was treated carefully with water (% volume
of filtrate). To obtain the remasinder of the arylamide
as & floceulent preeipita‘bé the whole was mechanicglly
stirred during the mddition of the water and for a short
time thereafter. The precipitate (creem celoured) was
filtered off at the pump and washed well with water and
dried. Total yield of arylamide was 18.0 gm. = 74% of
theory. On crystellising from nitrobenzené (Norit) a
white micro-crystalline product was obtained. whieh:melted
at 217-2%6° C. and on sdmixture with the preduct obtained
.y the "Toluene” process no depression of melting .point

- was, Phserved.

EBydrolysie of the o-toluidide of o-thiolbengoic. acid
-with 8/1 alooholic potessium hydroxide solution (boiling
: under .a reflux oondenser for 4 hours), gave o-toluidine
 apd -o-thiolbensoic acid on working up the. products of .
. hydrolypis An the menner usuelly edopted (see page 59, ).

N S neoe - w T £
AR TE SO P - e . T e T "
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Preparation of the p-toluidide of o-thiolbenzoic acid.

N - SH _
/ \-cwa

/L Co-ﬂﬂ'\__/
No reference to the prepsration or properties of
" the p-toluidide of o-thiolbenzoic acid could be found in
the literature.

The arylamide was prepared by the "toluene"™ process
using phosphorus pentoxide as tle condensing agent.

The following quantities of materials were used: -

15.4 gm. (1/10 mo1.) ...... . o-thiolbenzoic acid.
21.4 gm. (1/5 mol.) ....... p-toluidine.

20 C.Ce ceenen ceceecaciacnsnn toluene,

6 EMe cevecocacnsencns «.+.. phosphorus pentoxide.

The method of working was exactly the same as that
described for the preparation of the o-toluidide (see
page /79 ).

The p-toluidide of o-thiolbenzoic acid crystallised
from nitrobenzene (Norit) in white micro-crystsls which
had a melting-point of 230° C.

(Found:- C(micro) - 69.1%; H(micro) - 5.3%; ¥ - 5.91%
and 5.86%; 8 - 13.3% and 13.3%. Ciyg Hiz O N S requires
¢ =69.1%, H=5.3% ¥ =5.8%and s =13.2%).

On boiling the p-toluidide of o-thiolbenszoic acid



182.

with 1q/l alcoholie potassiﬂm hydroxide solution for four
hours hydrolysis took place and p-toluidine and o-thiol-
‘benzoic acid were obtained on working up the products of

hydrolysis in the usual menner (see pageS9Y.).
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Preparation of the o-chlordeanilide of o-thiolbenzoic acid.

No reference to the preparation or properties of the
o-chlorokanilide of o-thiolbenzoic acid could be found in |
the literature.

By condensing o-thiolbenzoic acid and o-chlorc¥eniline
in pyridine solution in the presence of phosphorus trichlor-
:ide and working up the condensation produﬁt in the usual
mamer (see page /75 ) the o-chlorowanilide of o-thiolbenzoic
acid was obtained in a yield equal to 77% of the theoretical.

The following qﬁantities were used: -

15.4 gm. (1/10 mol.) cevnnnn. o-thiolbenzoic acid.
25.5 gn. (*/5 mol.) «e...... o-chlorowaniline.

10 CuC. cocececcccascnssenssa DpPyridine.

6 CeB: acsconannse cesssceseaeses Dphosphorus trichloride.

The o-chlordzhnilide of o-thiolbenzoic aeid crystal-
:1iged from Benzene-nitrobenzene (75: 25+ Norit)
(E5==85=-Rortt) in small fine white needles which melted
at 218-219°C.

The o-chlordmanilide was insoluble in aqueous sodium
hydroxide solutions even on boiling but dissolved slowly

in ecold ¥/1 alcoholie potassium hydroxide solution.
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(Found:- N = 5.3%; 8 = 12'.3%. Cy5 Hyg O IV C1 S requires
N = 5.3% and S = 12.1%).

On boiling the o-chlordeanilide of o-thiolbenzoic
acid with ¥/1 alcoholic potassium hydroxide solution for
four hours in a flask fitted with s reflux condenser,
hydrolysis took place and on working up the products of
hydrolysis in the usual mammer o-thiolbenzoic acid and

o-chlorowaniline were isolated.

——— . ww e s e - -
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Preparation of the o-anisidide of o-thiolbenzoic acid.

NN

No reference to-the preparation or properties of the

- SH oA,
!

\N/

e-anigidide.-of o-thiolbenzoic scid could be found in the
literature.

This arylamide was readily prepared by condensing
o-thiolbenzoic acid and o-anigidine in pyridine solution
with phosphorus trichloride as the condensing agent. The
usual procedure for this process was adopted (see page/?s ).

The following quantities of materials were used:-

15.4 gm. (1/10 mol.) ..... o-thiolbenzoic acid.
25.6 gm. (/5 mol.) ..... o-anisidine.

10 c.¢. .ce.... cessscssecse DPyridine.

6 C.C. covcoccons ccseccnas phosphorus trichloride.

The yield of o-anisidide was equal to 75% of theory.
The o-anisidide of o-thiolbenzoic acid crystallised from
benzene-nitrobenzene (75:25 4+ Norit) in small fine white
needles which had a melting-point of 156-157°C., and which
were insoluble in boiling aqueous solutions of sodium
hydroxide but dissolved rapidly in warmm N/1 alcoholic
potassium hydroxide solution.

(Found:- N = 5.8%; S = 12.6%. 014H1502N S requires

¥ = 5.4% and 8 = 12.4%).
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Preparation of the #$-methoxy-2-toluidide of o~-thiolbenzoie

acid. L Y
o /\-5/4 f:':‘
] ‘_co.ﬂﬂ'/{'ﬂé"oc’{s

~7

¢ To.reference to the prepargtion or properties of the
&-methoxy~-2-toluidide oflo-thiolbenzoic acid could>be obtain—
ted.in the literature. ‘4 o

 This aryleamide was readily prepared by the usua;
"Pyridine™ Process, full details of which are givenﬁon
page 175 .

The following quantities of materigls were used: -
7.7 en. (1/20 m01.) .... o-thiolbenzoic aeid.

8.0 gm. (/20 mol.+
excess) .... Hmethoxy-2-toluidine.

5 CeC. ecscsccscsscsssss Pyridine.
B CuCe svsensessacencaass Phosphorus trichloride.
Yield of arylamide was equivalent to 81% of that theo-
:retically possidble.
The B-methoxy-2-toluidide of o-thiolbenzolc acid re-
:crystallised from nitrobenzene (Norit) in smsll fine white
needles which had & melting-point of 233-234° C. The
arylamide was insoluble in boiling agueous sodium hydroxide
gsolutions but dissolved slowly in cold, more quickly in warm

'N/1 alooholic potassium hydroxide solution.

(Found: - /
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F :- N = 5.1%: = 11.8%. '
( Found 5.1%; S = 11.8% C s B O, T S requires

N = 5.1% and S = 11.7%).

On boiling the'5tmethoxy—2—toluidide of o-thiolbenzoic
acid with N/l alcoholic potassium hydroxide solution in &
flagk fitted with a reflux condenser for four hours, hydro-
:1lysls took place and on working up the products of hydro-

:lysis in the usual manner, o-thiolbenzoic acid and 54methoiy

-2-toluidine were obtained.
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Preparation of the X - naphthylamide of o-thiolbenzoic

i4d.
ac | ’ /\ sw
| . /

| | ™\
- ' N /7

No reference to the preparation or properties of the

o -naphthylamide of o-thiolbenzoic acid could be found in
the literatutre.

‘This arylemide was readily prepared by the author by
condensing o-thiolberizoic acid and o -naphthylamine in
pyridine solution using phosphorus trichloride ws the con-
:densing agent. The o -naphthylamide was worked up in the
usual manner for this process.

Phe following guantities were used: -

15.4 go. (1/10 mol.) ..... o-thiolbenzoic mecid.
14.3 gm. (1/10 mol.) ..... & -naphthylamine.

10 CeC. covecnccacanes es .. DPyridine.

6 CeCto euvee A .+« phosphorus trichloride.

It will be noted molecular proportions were used in
this preparation as it was found that in the cases of the
& - and ﬂ -naphthylamides {q.v.) of o-thiolbenzoic aeid
the best results were obtained when equimolecular proportions
were used. The yield of ¢ -naphthylamide was 91% of that
theoretically possible. '

| The ¢X -naphthylamide crystallised from nitrobenzene
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(Norit) in smell white crystals which melted at 247-248°¢.
(Found:- ¥ = 5.2%; S = 11.5%. Cip Hyz O X 8 requires
N - 5.0% and 8 = 11.5%).

The arylamide, ss usual, was insoluble in boiling
aqueous caustic sods solutions but was soluble in cold
N/1 alcoholic potassium hydroxide sclution. On boiling
the arylamide with ¥/1 slcoholic potassium hydroxide
solution in a flask fitted with a reflux condenser for
four hours hydrolysis took place and o-thiolbenzoic seid
and X -naphthylamine were isolated on working up in thea'

usual manner.

- e s e - -
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Preparation of the A2 -naphthylamide of o-thiolbenzoic acid.
7 -
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| Wo réforence to the pfeparation or properties of the
/3 -naphthylamide of o-thiolbenzoic acid could be found in
the literature.

This arylamide, however, was readily prepered by con-
:densing o-thiolbenzoic acid and#- naphthylamine in pyridine
solution and using phosphorus trichloride as the condensing
agent. The method of working up the arylamide was the usual
one for this process.

The following quantities of materials were used:-

15.4 gm. (1/10 mol.) ..... o-thiolbenzoic acid.

14.3 gm. (*/10 mo1.) ..... @ - naphthylamine.

JO CeCo  eeevennccaces ese. DPyridine.

6 CaCe  evennen csssseccsses phosphorus trichloride.
The,@’anaphthylamide crystallised from nitrobenzene (Norit)
in small micro cream coloured pletes (rectangular) which
melted at 167-168° C. These crystales were insoluble in
boiling aqueous sodium hydroxide solutions but were soluble

in eold ¥/1 alcoholic potassium hydroxide solutiom.
(Found:- N = 5.1%; 8 = 11.6%. C,, E), O N S requires
¥ z5.00 gnd 8 = 11.5%).
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On boiling the 4 -naphthylamide with ¥/1 alcoholic
potassium hydroxide solution in a flagsk fitted with a
reflux condenser, hydrolysis took place and/J -ngphthylamine
and o-thiolbenzoic scid were isolated by working up the
produets of hydrolysis in the usual manner.



193.

Section II. Arylamides of p-thiolbenzoic scid.
. ?“
/N

I\ /l

: co-#N=-R .
Preparation of Q:thiolbenzO1c acid.

| The method of preparation of p-thiolbenzoic acid
adopted by the author was similsr to that recommended by
G. Ihompson (J. Soc. Chem. Ind., 1925, 44, 196T) the
onl7 diffe rence being that instead of T'edu»ceing the p -di-
thio-benzoic acid in sodium carbonate solution with irom
powder at the boil for 2 days as suggested by Thompson 4
(1oc cit.), the aut hor was able to brlng about reduction )
of the p- dlﬁtth—&Cld in 15 minutes by dissolving éhc acid
in sodium hydroxide solution and adding sodium hyposulphite~
thereby greatly shortening the time of reduction. |

_ The following quantities of muterials were used -a

L o o P

13 7 gm Ceeeiee .. p-amindwbenzoic acid. y

PR e A

20 CeCa eectecenesecss CONC. hydrochlorlc acid. o

’5.97gg,',.. ...... ce.. sodium nitrite.
$,5véﬁ.v. ...... +ees.. Sodium sulphide (fué?d)
5,4 éﬁ;;; ....... «cees. Sulphur. o

6.0 éﬁ. :.. Ceeeieeas sodium hydroxlde stloks.
Tﬁo o-amlno*benzoic acld was alssolved by boillng the

R
i:,t.

acid vith tho hydrochloric acid and 100 c c. of water. The
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solution was then cooled down to 00 C. and diazotised

by adding the sodium nitrite, which had previously been
dissolved in boiling water and subsequently cooled to 0°¢.
During the course of diazotisétion care was taken that the
temperature of the diszo-solution d4id not rise above 5° c.,
and this was accomplished by adding crushed ice to the
solution as required and by external cocling. The diazo
solution was thoroughly stirred during this time.

The sodium polysulphide solution was prepared by first
dissolving the sodium sulphide in 100 c.c. of water and then
adding the sulphur and boiling the whole until the sulphur
had gone completely into solution. A smell amount of a black
insoluble compound settled out and this was filtered-off.
The sodium hydroxide sticks, dissolved in about_loo c.c. of
water, were then added to the filtrate. The sodium poly-
:gulphide solution was then cooled down to 0° C. by the
addition of crushed ice. The diazo-solution was then care-
:fully run in to the sodium polysulphide solution. Thorough
mixing of the two solutions was maintained by using a
mechanical stirrer. Care was, of course, taken that the
temperature of the mixture d4id not exceed 5° C. - crushed
ice bbing added to the solution when necessary. It was
observed that on this occasion practically no frothing o-

:eourred during the evolution of the nitrogen - this was in
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contrast with the author's experience in preparing o-thiol-
:benzoic acid (g.v.). When all of the dimzo-solution had
been addeddstirring was stopped and the solution allowed to
remain at laboratory temperature,.overnight to ensure
complete evolution of nitrogen. The colour of the solutian
was then olive-yellow and reacted faintly alkaline %o Thiazole
paper. The p-di- thlobenz01c a01d was precipitated from the
solution by the addition of a slight excess of cone. hydro-
:chloric acid (blue to 6ongo*8ed paper), and was filtered-
off at the pump and washed once with water. To remove excess
sulphur the di§¥hio«acid was then dissolved in sodium carbon-
:ate solution (6 gm. anhydrous sodium carbonste in 206 ¢c.c.
water), the solution boiled and filtered; thekai-thio acid
being repr601pitated from this solution by ths addition of a
slight excess of hydrochloric acid (blue to @ongo&ﬁed paper).
The reprecipitated dimthio'acld was flltereiqtith suction and
washed free from hydrochloric acid. To reduce the p-diﬁthio~
acid to the p-thiolbeﬁzoic acid the former was diséolvad in
a slight excess of sodium hydroxide solutioﬁ (5 c.c. }36%
Na OH solution in 500 c.c. water), the solutlan brought %o
the boil and 10 grams of sodium hyposulphlte (le Ka28204)
added over & perlod of 10 minutes. The solution immediately
changed colour from a deep brownish-yellow to a pale straw

yellow.  After ths additlon of the hyposulphlte the whole
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was boiled for & further 5 minutes. The solution at the
end of this period colouted IndanthrentYellow G paper a
cornflower . blue shade in three seconds (and so indicating
the pres@née of suffiéient hyposulphite). If the solution
did not react in this manner to IndanthreniYellow G papey
more hyposulphite was added amd boiling continuded for a
few minutes longer. This was repeated until the solution
gave the cornflower blue reaction with IndanthrengYellow
G paper. The solution was then cooled and the p-thiol-
:benzoic acid precipitated by adding & slight excess of
acetic acid. The putty coloured precipitate was filtered
off at the pump and washed twice with cold water. The pre-
:cipitate was redissolved in sodium hydroxide solution, the
solution boiled and filtered. The p-thiolbenzoic acid was
then precipitated by adding hydrochloric acid in slight
excess (blue to Qongo*ﬁbd paper). This was filtereg¢§ith
suction and washed free from minersl acid with cold water.
The p-thiolbenzolc scid was then dried at 50°C. It was
found moat important to dry at a low temperature. The
yield of p-thiolbenzoic acid, calculated on amino-scid was
equal to 80% of that theoretically possible. The acid
melted at 210°C. - rather indefinitely. On subliming the
acid under reduced pressure, as suggested by Thompson

(Loe. cit.), . small colourless glistening plates were



obtained which melted at 218-219°C.
(FPound:- C(wmicro) - 54.6%; H(micro) - 4.0%. S(ricro) -
20.65. C, H, O, S requires C = 54.55, H = 3.9} and

S = 20.8%).
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creparation of the anilide of p-thiolbenzoic geid.

fﬂ
(]
e

No reference to the preparation or properties of the
anllide of p-thiolbenzoic gecid could be found in the liter-
:afure.

The anilide of p-thiolbenzoic acid was prepared by
condensing p-thiolbenzoic acid and aniline in pyridine
solutiod, and using phosphorus trichloride as the condensing
agent.

The following quantities of materials were used:-

7.7 gu. (1/20 mol.) «...... p-thiolbenzoic seid. .
9.3 gn. (1/10 mol.) ....... eniline.
5 GeBe¢ ocecescccccncsscnsas Pyridine.

3 CeBe e-cvcescscecascseass Dhosphorus trichloride.

.The p-thiolbenzoic acid and the aniline were dissolved.
in the pyridine by heating to 70°C. The phosphorus tri-
:chloride was added in small amounts at a time over a period.
of helf gn hour. The temperature of the mixture was then
maintained at 115°C. for four hours longer. During the
courge of the reaection the mixture was well stirred. On

coeling the resction mixture to 70°C., 75 c.c. of aleohol .
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were added and the whole boiled on the steam-bath until
complete solution had taken place. On allowing to remsin
iﬁ theA;ca-chgst over—night)the solution deposited a white
crystalline ﬁroduct which was filtered off with suction,
washed with alcoﬁbi, and dried. Vater (4 volume of fil-
:trate) was carefully sdded to the filtrate while the whole
was well stirred. A white flocculent precipitate was obtain-
:ed gnd this was filtered?;t the punp, washed with water and
dried. This precipitate éonsisted almost entirely of anilide.
The total yield of anilide was equal to 83% of that theoretic-
:ally possible.

The anilide of p-thiolbenzoic acid was crystallised
from nitrobenzene (Norit) and obtained in fine white needles
which melted at 263-264°C. The anilide wae insoluble in
boiling aqueous solutions of sodium hydroxide but dissolved
readily in wam ¥/1 slcoholic csustic potash solution. On
addition of water, even in small smount, to the N/1 alcoholic
potassium hydroxide solutiom of the anilide, the anilide was
precipitated unchanged.
(Found:- ¥ - 5.8%; 8 - 13.5%; Celculated for Cyz Hy; O N §
- N = 6.1%; and S = 13.97%).

on boiling the ¥/1 alcoholic potassium hydroxide solution
of the anilid in a flask fitted with g reflux condenser for

four hours, hydrelysis took place and p-thiolbenzoic scid and
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aniline were isolated in the ususl manner. The p-thiol-
:benzoic acid was identified by subliming the acid com-
:ponent obtained by hydrolysis when pure p-thiolbenzoic

acid was obtained.

—— e - - ———— - ——— -
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Preparation of the %-methoxy-2-toluidide of p-thiolbenzoic

aeld. Y
/N
. " ¢y
\g/m - é:,)- oeH,

No réferenée to the preparation or properties of the 
5:methoxy—2—toluidide of p-thiolbenzoic acid could be found
in the literature.

This arylamide was prepared in exactly the same manner
as the anilide of p-thiolbenzoic acid - full details of the
method of preparation of whichae given on page 198 .

The following wyuantities of msbterials were used:-

7.7 gm. (1/29 mol.) <...... p-thiolbenzoic acid.

8.0 gm. (1/20 mo1.) ....... B-methoxy-2-toluidine.

D BeCoe sesecccsasosncccnnnas pyridine.

B CeCo enssscrsnans eeseeess phosphorus trichloride.
The yield of &-methoxy-2-toluidide was equal to 81% of that
theoretically possible. On recrystallising from nitroben-
:zene (Norit) the &-methoxy-2-toluidide of p-thiolbenzoie
acid was obtained in colourless fine micro-crystalline
needles which hed a melting point of 235-36°C.

(Found:- N(Micro) - 5.1%. - Cy5 Hy5 Og § S requires
¥ - 5.1%.
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Like the otler arylamiaes of p-thiolvenzoic seid
examined the 8-methoxy-2-toluidide was.insoluble in boiling
aqueous solutions of sodium hydroxide, but was soluble in
warm Y/1 alcoholic potassium hydroxide solution. On boilimg
the I‘I/l.a.lefo'.holic potassium hydroxide solution in a flask
fitted with a reflux condenser for four hours, hydrolysis
oécurred and p~thiolbenzoic acid and 5-methoxy-2-toluidine

were isolsgted.

- - - ———
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Preparation of the/ﬂ-naphtgyiamide of p-thiolbenzoic sacid.

o reference to the preparation or nroperties of the
/G—naphthylamide could be found in the literature. o

The /?—naphthylamlde of p-thiolbenzoic acid was prepared
in exactly the same way as the anilide of this macid. Full
details of the method of preparation of the anilide are given

on page 198 ).

The following cguantities of materials were used:for
preparing the A3 -naphthylamide: -

7.7 gm. (1/20 mol.) ....... p-thiolbenzoic seid.

7.2 gm. (1/20 mol.) ....... A -naphthylemine.

5 c.6c cono... ssscas eeesees Dyridine.

B CeC. eoccnscccacnnncas ... phosphorus trichloride.
The yield of /3 -naphthylamide obtained was equivalent to
97% of that theoretically possible.

The /3 -naphthylamide of p-thiolbenzoic acid crystallised
from nitrobenzene in white fine micro-crystalline needles
which melted at 282-283°C.

(Found:- N(micro) - 5.1% and S - 11.0% Cy, Hiz O N 8
requires ¥ = 5.0% and S = 11.4%).
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This arylamide was also insoluble in boiling aqueous
sodiwm hydroxide solutions but soluble in warm N/1 alcoholic
potassium hydroxide solution. On boiling for four hours the
N/1 alcoholic potassium hydroxide solution of the/B -naphthyl-
tamide 4n a flask fitted with & reflux condenser, hydrolysis

occurred and 3 -naphthylamine and p-thiolbenzoic acid
(identified after purificat ion by sublimation) were obtained

on working up the products of hydrolysis in the usual menner.
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Section III.  Arylamides of 2-thiol-3-naphthoic acid.

\- co;ﬂﬂj— R

| ..The preparation gf R-thiol-3-naphthoic acid is
'briefly deseribed in D.R.P. 240,118 (Kalle & Co.) but
no axperimental details or analysis of the acid are given.
The author has béen able to prepare the acid in exactly
the same mgnner as o-thiolbenzoic acid was prepared (cf.
page I ). :

The following quantities of materials .were used:-~ .

20 gme seees cfude 2-amino-3-naphthoic scid .= 18.7 gm.
(1/10 mol.) pure acid.

20 CuCe wue..CONG- hydrochloric acid.
7.0 gm. .....sodium nitrite.

8.5Ugﬁ cie sodium sulphide (fused)
3.5 gm. ..;..sulphur. Z ’

6. O'gM' .:...éodium hydroxide sticks. 'L o
The 2 amino-3-naphtholc acid Was dissolved by boiling
with ‘the hyarochlorlc acid and 500 c.c. of water The‘
‘golution Wss then cooled down to 0C. and a‘igg;’dt‘isea in
the usual Way, ‘date being teken that the temperature of
‘the ‘Tiazo-solution d1d not excbed 5%C. The afszc-solution
the “T1apo-solution aid not excbed 5%. The afard-solution e

wig £11tered to rénove o smell amount of s black insolable
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product. The diazo-solution was then mixed with the sodium
polysulphide solutdon?fhich.iad been prepared in the usual
way. During the mixiﬁg the temperature was never allowed
above 5°C. and to ensure thorough mixing & mechanicel stirre
was employed. Towards the end of the reaction>rrotn1ng
occurred and this was prevented by the addition of e/small
qnantity of ether.» On allowing the mixture to remed;j
standing at laboratory temperature overnight to ensure
complete evolut1on of nltrOyen the solution acquired an
ollve-yellow colour. The solution was then filtered to
rerove a small onuantity of insoluble material snd the o-
dﬂth1oﬁnanbthoic acid precipitated by the addltion of hydro—
:chloric acid. The dfﬂtf¢0'301d was filtered off’et”tie
pump, washed with water and freed from any excess sulphur by
b0111ng with sodium carbonate solut1on and filterlng. ‘The
dimthio«aoid was reprec1pitated by the addition of hydro-
chloric acid flltere ith suction and washed free from
mineral acid with water. The dikthio_acid was dried as well
as possible at the pump and then reduced to 2-thiol-3-naph-~
:thoie acid by boiling in a flask under a reflux condenser
with zine dust (99.9%)%n) and glacial acetic acid (28 gm.
Zn, 300 c.c. CH, * COCH) for four hours. On cooling, fho_

pale yellow amorphoue precipitate, which had aoniritai,pﬂiig

filtered off at the pump and washed once with water; it was
then boiled up in a beaker with excess sodium hydroxide
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solution for 20 minutes to remove zinec. The insoluble
matter was filtered-eff and washed with warm water. On
adding hydrochloric acid to the filtrate (blue to é%ngo
Epd paper) the z-thiol—s-naphthoic acid was preci»nitated
as & pale yellow floceulent substance. The 2-thiol-3-
naphthoic acid was filteredﬁgt the pump and washed free
from hydrochloric acid. On crystallising from dilute alcohol
(50 parts alcohol: 50 parts water), 2-thiol-3-naphthoic acid
was obtained as & pale yellow crystalline product which melt-
:ed at 275-276° C.

In several experiments using this method of preparation

yields equal to 85-90% of the theoretical were obtained.
(Pound:- C(micro) - 65.3%. H(micro) - 4.0%. S(micro) -

15.7%. CygHg + SH + COH = 0 Hg Op S requires C = 64.7%
H = 3.92% and 8 = 15.7%). '

- e - — - ——
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Preparation of the anilide of 2-thiol-3-naphthoic secid.

e < SH s
..co.AUV'ii__;>
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No reference to the preparstion or properties of thé
anilide of 2-thiol-3-naphthoic mcid could be found in the
literature.

The suthor has been able to prepare this arylamide by
condensing 2-thiol-3-naphthoic acid and eniline (Ratio of
ac1d: aniline = 1 mol.: 2 mols.) in pyridine solution and
using phosphorus trichloride as the condqnsing,agent. e

The following quantities of materiels were used:- -

10.2 gm. (1/20 mol.) ..... 2-thiol-3-naphthoic acid..
-9.3wgm. (1/10 mol.) ..... aniline.

sAém. csssscsas cccesssesse pyri@ine.

B C.Ce 2ovecsssssesecsssee pPhosphorus trichloride.

The 2-thiol-3-naphthoic acid and the aniline were dis-
:golved in the pyridine by heating to 70° C. in a flask
placed in an oil-bath and the phosphorus trichloride was added
over & period of half an hour. After the addition of the
phosphorus t{ithoride.tbe mixture was heated at 115° ¢. for.
fQu¥<hQ§§S: Duriththereourse,of the reaction the whole was

efficiently stirred. At the end of the reaction the whole
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was cooled down to about 70°C. and 150 c.c. of alcohol
added. The mixture was then boiled on the water-bath until
complete solution had occurred. On allowing to stand in the
ice-chest overnight a white so0lid separated and this wes
filtered-off at the pump, washed with alcohol and dried. The
filtrate was taken and water (about 4 volume of filtrate)
carefully added while the whole was mechanically stirred.

A flocoulent cream coloured precipitate which consisted prin-
:cipally of anilide was fommed and this was filtered-off at
the pump, well washed with water and dried. The yield of
enilide. amounted to 66% of that theoretically possible.

The anilide of 2-thiol-3-naphthoic acid crystallised from .
nitrobenzene .in smell white crystals which melted at 285-286°¢C

(Pound:- C(micro) - 73.1%; H(micro) - 4.81%. ¥N(micro) -
4'.9%; S(micro) - 11A.5%. C,yH 50 I S requires C = 73.1%;
H=47% §=5.06 and $ = 11.5%). |
The anilide of 2-thiol-3-naphthoic acid was insoluble
in boiling aqueous solutions of sodium hydroxide but was
soluble in warm E/l alcoholic potassium hydroxide solution.
Onaboiling the 2N. alcoholic potassium hydroxide solution
of the anilide for five hours in a flask fitted with a
reflux condense%,hydrolysis oceurred and 2-thiol-3-naphthoie

acid and aniline were isolated on working up the products of
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Preparation of the ‘e-toluidlds of 2-thiol-3-nsphthoic aeid.

VA VAT )
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Wo reforerics to the preparatlon or properties of the
—toluldi&e of z-thiol S-naphthoic acid could be found 4in o
the 1iterature.

The o-toluidide of 2-thiol-3-naphthoic acid was prepared
by the author in a similar manner to the znilide, the prepar-
aticn of whieh has been fully described in the preceding
page.

The following quantities of msterials were usged:-

10.2 gnm. (1/20‘mol.) eseees 2-thiol-3-naphthoic acid.
10.7 gm. (/10 m01.) ...... o-toluidine.

5 Ce@: cacesvesscsnceacaee DPyridine.

B CueCe ocssecscasacsanaasasss Phosphorus trichloride.

The yield of o-foluldide was 10.0 gm. which was equal
to 70% of that theoretically possible. The o-toluidide cry-
:gtallised from nitrobenzeme in colourless crystals which hed

a melting-point of 279-280° C., and which d1d not dissolve in

aqueous solutions of sodium hydroxide even at the boil. The
o-toluidide was readily soluble in warm N/l alcoholic potaseium
hydroxide solution.
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1. II.
(Found:- N = 4.8% and 4,7%. Cyg Hy5 O ¥ 8 requires

N - 4.78%.) "

On boiling the o-toluidide of 2-thiol-3-naphthoic
acid with 2 ¥. alooholic potaééium hydroxide for five hours
in & flask fitted w:l:th 2 reflux condenser, hydrolysis took
place and 2:thivl-3-naphthoic acid and o-toluidine were de-
:teoted on'Workifg up the products of hydrolysis in the usual

way.
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Prepargtion of the p-toluidide of 2-thiol-3-naphthoic amcid.

NN
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No reference to the preparation or properties of the
p-toluidide of 2-thiol-3-naphthoic acid could be found in
the literature.

The preparation of the p-toluidide of 2-thiol-3-naph-
:thoic aeid was carried out in the same masnner as the ani-
:1ide (see page 208).

The following quantities of materials were used:-

10.2 gm. (1/20 mol.) ..... 2-thiol-3-naphthoic seid.
10.7 gm. (1/10 mol.) ..... p-toluidine.

5 Colo ecvevscscnsssccesses Pyridine.

B CuBe eescccssvescs-sssss Dhogsphorus trichloride.

The yield of p-toluidide was 10.5 gm. which was equal
to 73. % of theory.

The p-toluidide of 2-thiol-3-naphthoic acid crystal-
:1iged from nitrobenzene in white crystals which melted at
276-277°0. and was insoluble in boiling aqueous solutions
of godium hydroxide. The p-toluidide was readily soluble
in warm H/l alecoholic potessium hydroxide solution.

(Found:- ¥ = 4.8%. C18 15 O N S requires N = 4.78%).
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Hydrolysis of the p-toluidide of 2-thiol-3-naph-
:thoic gecid with 2N slcoholic potassium hydroxide solution
in the standard manner gave 2-thiol-3-naphthoic acid and

p-toluidine.
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Freparation of the o-enisidide of 2-thiol-3-naphthoic scid.

No reference to the preparation or properties of the
o-anisidide of 2-thiol-3-naphthoic acid could be found in
the literature.

This arylamide was prepared from o-anisidine and 2-thiol
-3-naohthoic acid in the same manner as the anilide, the
preparation of which has been fully described (see page20®).

The following quantities of materials were used:-

10.2 gm. (1/20 mol.) ..... 2-thiol-3-naphthoic acid.
12.3 gm. (1/10 mol.) ..... o-gnisidine.

5 CGueBe esscasccsccccssses Dyridine.

B C.Ce oaseesesesscssesee. Phosphorus trichloride.

The yield of o-anisidide obteined was 11.5 gm. which
was equivalent to 74% of that theoretically possible.

The o-anisidide of 28-thiol-3-naphthoic acid erystal-
:1iged from nitrobenzené in small white crystals which had
a melting-point of 220-221° C. Iike the other arylamides
of 2-thiol-3-naphthoic seid, the o-anisidide was insoluble
in boiling sgueous golutions of sodium hydroxide, but was
goluble in warm /1 81°°h°1}'l° potassium hydroxide solution.

(Found:- ¥ = 4.7%; 8 = 10.7%. 18 Hs 0, ¥ S requires

¥ = 4.5% and S = 10.4%). | ) v,‘
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Bydrolysis with 2N. alcoholie notaessium hydroxide
solution under the standard conditions yielded 2-thiol-3-

naphthoic acid and o-anisidine.
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]!o reference ‘ao the ﬁematlon or propertles of the
A—naphthylamide oi’ 2-thiol-3-naphthoic acid could be found
in the literature. |

The asuthor has prepared this arylamide by the standard
"oyridine™ method which is fully described on page .108.

The following quantities of meterisls were used:-
10.2 gm. (1/20 mol.) ..... 2-thiol-3-naphthoic acid.
14.4 gn. (1/10 mol.) ..... of-naphthylamine.

B CeCa oocsscseacscscsseses Pyridine.

B G.0e. eseccscscssss-see. Phosphorus trichloride.

The yield of X -naphthylenide wes 12.0 gm. which wes
equivalent to 73.% of that theoretically possible. The
a(_'naphthylamide of 2-thiol-3-naphthoic acid crystellised
from nitrobengens in white crystals which melted at 306-307°C..
The & -naphthylemide was insoluble in boiling aqueous solutions%
of godium hydroxide but was soluble in wam N/lalcoholie 1
potassium hydroxide Qolufiﬂn, imparting 1ike the other |
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arylamides of 2-thiol-3-naphthoic acid an orange colour to

the solution. This solution was not fluorescent.
I. II. .
(Found:- ¥ = 4.3% and 4.3%. 021 Hl5 0 I S requires N = 4.3%).
Hydrolysis of the« -naphthylamide with 2N.alcoholie

potsgsium hydroxide solution yielded 2-thiol-3-naphthoic

acid and & -naphthylamine; the usual procedure being adopted.

- . - . - —— -
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Preparation‘of the 4-chloro-2:5-dimethoryaanilide of

2- thiol S—napkthoic acid.

\ otll_,
Oy

OCﬂJ

" Wo Feference to the preparation or properties of the
" Z-chloro-2:5-almethoxyghnilide of 2-thiol-B-naphthole spid
could be found in the literatire.
| This atylamide was readily prepared by the standard
"Pyridine™ process described fully on pagelro®.
The following quantities of materislswre used:-
10;2 gm. (1/20 mol.) ...... 2-thiol-3-naphthoic acid.

10.0 gm. ( /20 mol.) ..... 4-chloro-2:5-dimethoxy-
. aniline.

5 CuCa o0ivennn svessssesees DPyridine.
B3 CeCos covcen cecsesssassses Phosphorus trichloride.
S1lightly more then the equimolar proportion of arylamine

wes used - 9.38 gm. of 4-chloro-2:5-dimethoxy4aniline would
heve been /20 mol. The erylamide wes obtained?gb% yield.
The 4-chloro-2:5-dimethoxysanilide crystallised from benzene-(
nitrobenzene (45 pts. benzene and 55 perts nitrobenzene) in
fine white micro crystels which had & melting-point of 255-
256°C. The‘azylamido wsg insoluble in boiling aqueocus C3
godium hydroxide solutions, but soluble in werm ¥/1 alcoholie:
potassium hydroxide solution.
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(Found:- W - 3.8%; Cl - 9.1% C,q Hys Og ¥ C1 8 requires
N = 3.7% and C1l. 9.5%).

On boiling the arylamide with 2N. alcoholiec potassium

hydroxide solution for five hours in a flask fitted with a
reflux condanaor/hydrolysis took place and 2-thiol-3-naphthoic
acid and 4-chloro-2:5-dimethoxysaniline were isolated on work-

:ing up the produets of hydrolysis in the usual menner.

- - . o W — -
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Preparat ion of the 5-methoxy-2-toluidide of 2-thiol-3-

naphthoic meld.

o 1 L D-oeH

SN\

No reference to the preparation or properties of the
5-methoxy-2-toluidide of 2-thiol-3-naphthoic acid could be
found in the literature.

This arylamide was prepared by the standard "Pyridine™
process which is fully described on pvage 208.

The following quantities of materials were used:-

10.2 gmn. (1/20 mol.) ...... 2-thiol-3-nephthoic acid.
7.0 gm. (1/20 mol.) ...... B5-methoxy-2-toluidine.
5B CeCs esscscscassacanassse DPyridine.

B CeCese oeecssssaasnassssseas phosphorus trichloride.
 The yield of 5-mpgthoxy-2-toluidide was equivalent to-
85% of theory. The srylamide crystallised from nitrobenzene

-benzene (75 pts. nitrobenzene: 25 pts. benzene) in cream
coloured crystals which melted at 264-265° C. The 5-methoxy
-2-toluidide was insoluble in boiling aqueous solutions of
godium hydroxide, but was soluble in N/1 ajcoholic potassium

hydroxide solution.

(Foundi- ¥ = 4.3% 019 Hyy Oy ¥ S requires ¥ = 4.33%).
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ocyarelysis with 2N. glcolelic motassium nydroxide

solution ggve 2-thiol-3-nzibthoic acid and S5-nethoxy-2-

toluidine - the vsual »rocednre for isolatinge tre

IS . B PR

of nydrolysis being adopted.
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Preparation of the l-amino-2-methoxymbenzene-5-sulphon-

:diethylanide of 2-thiol-3-naphthoic acid.

- \- SH ocH;
/r f\
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so,-n-(645),

No raference to tha preparatlon or propertles of ths _
l—amino z-methox{‘ wbenzene-5-sulphondiethylamide of 2-thiol-3-
narhthoic acid could ,be found in the literature.

The standard "Pyridine™ process was =gain adopted for the
prevergtion of this grylamide.

The following quantities of materials were used:-

10.2 gm. (1/20 mol.) ..... 2-thiol-3-naphthoic scid.

25.8 gm. (1/10 mol.) ..... l-amino-2-methoxyabenzene-
5-sulphondiethylamide.

5 GeCe seesecesecnnannan . pyridine.
B3 CeCe sovessccoes ¢esese.es pPhosphorus trichloride.
Yield of arylamide was 15.2 gm. which was equivalent to
approximately 70% of that theoretically possible. ‘
The arylamide was crystallised from benzene-nitrobenzene
(75 pts. benszene: 25 pts. nitrobenzene) and was obtained in

white micro-crystals which melted at 214-215° ¢.

(Pound: - C(miero) - 59.2%; H(micro) - 5.3% N(micro) -

6.26% and S(miaro) - 15.9% Coo Hoy 0y v, S2 ~ Reguires

C = 59.5%; H = 5.4%, N = 6.3% and 3 = 14.4%).
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tde 'with-2%, aleoholid? potassium

hydroxida) !oltt ion for five hours in & flask fitted with s

reflux condﬁﬁser, hydrolygis took. place snd.on working up
the prom bi‘f”hydrolysis in the usual way, 2-thiol-3-
naphtﬁﬂiiaiiii”ani‘l—ﬁminba2&méthoxj§bénzéﬁeLB;8h1phondi-

tathyiantde wore isélated.

Under the eonditsonk. ndclydro-

z 1&3‘-&6%0&%‘;&&11311011&iethylami de occurred.
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Section IV. Lactone of l-thiol-8-nephthoic scid.
0o— S
'e‘l ' £
‘/\/\' v ‘ :
’ ' " Z 7-keto-8-thia-acensphthen.
<\y,"\h/

Friedlander and Woroshzow's method for preparing

~the lactone of 1-thiol-8-naphthoic acid (Annslen, 388.
21) was repeated.
The following quantities of materials were used.-
19 gm. ... Naphthostyril (crude) = 16.9 gm. purs.
6.9 gm. .. sodium nitrite.
25 e¢.¢c. .. conc. hydrochloric scid.
10 gm. ... potessium ethyl-xanthate.
The naphthostyril was dissolved in 150 c.c. of &
10% solution of sodium hydroxide by boiling the solution
for 4 an hour. The solution was wes made slightly alkeline
to phenolZphthalein paper by the careful sddition of hydro-
:chloric aeid. At this stage the whole was boiled for a
few minutes and then filtered so as to remove a smsll
| amount of & black insoluble product. The filtrate, which
was very faintly alkeline to phenol bphtheslein paper was
fhen treated with the sodium nitrite dissolved in 20 e.c.
of water, and finelly cooled down to 0°C. The ice-cold
solution was then added as quiekly as possible to 200 c.c.

of ice cold waler containing 25 c.c. of concentrated hydro-
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'chloric acid.‘ To ensure thorough mixing of the two
solutions the mixture was mechanically gstirred. The
temperature of the mixture was malntalned at O - 5° c.
by the addition of crushed 1ce. The diazo-solution was
,dlstindly acid to ConquQed paper and gave an 1nstantan-

eoug blun reaction with starch-iodide paper. The diazo-
nium chloxide of naphthostyril separated out as a 1light
broijc:ygtalline precipitafe. The diaZO«suspension was
then added while the whole was *echanlcally stirred to
the pétassium ethyl-xanthate dissolved in 400 c.c. of
waterA The temperature of the potassium ethyl—xanthate
solution was 10° C. when the diazo suspension was added.
The temperature of the mixture was slowlyVQais;d to 50°

‘C. while the whole was well gtirred. The temperature r

coE

was then brought ra.pidly 'co the boil and boﬂing con-

t¢nued for half an. hour. A alaea cil floated on ths‘» |
“surfaoe of the liquid and this solidifled on coollng.
The solid vas filtered off air dried, and extracted with

il o ¥

/alcohol (Norit) Qn filtering and eoollng p;la ye%
vcrystals separgted out. Theae erystals had 8 maltlng-
point of 140 G‘; On rgcrystallising from 1ight petroleunm
(B,P 40/66 0 ) pale sulwﬁnr yellcw needigs ﬁhieh mslted at

SRy LR G ik Tategn
144c 145%. we;'a bta.’med‘. “The, wield of the laotone of

B uﬁdu .

-thiol-a-hbphthOie 391“ *85 4.0 gn. which was equal to

i CALVTET (il
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21.5% of that theoretically possible.

luch better yields of the lactone of l-thiol-8-
naphthbic ecid were obtained when the diazo-naphthostyril
was decomposed by means of sodium disul hide solution.

The following quantities of materisls were used:-

19.0 gm. ..... naphthostyril.

6.9 gm. ceeen gsodium nitrite.

25 c.ce. ceeen cone. hydrochloric acid.

8.5 gm. ..... sodium sulphide (fused).

3.5 gm. cesan sulphur.

6.0 gm. ceses sodium hydroxide sticks.

The method of diszotising the naphthostyril was
exactly the same as that described in the previous experi-
ment. The ice cold suspension of the diago-naphthostyril
was then carefully added to the ice-cold sodium polysulphide
solution, prepared by dissolving the sodium sulphide in
water (100 ¢.c¢.) &nd boiling the solution with sulphur
until complete solution had occurred; filtering-off a
1ittle black insoluble matter, adding the sodium hydroxide
(diggolved in 50 c.c. of water) and cooling the mixture
to 0° C. During the addition of the diazo-solution to the
polysulphide solution the mixture was efficiently stirred
and the téﬁ?’?ﬂfﬂf@ kept below 5°C. Practically no froth-
1ing occﬁrf§§:during the mixing. When gll of the diagov

golution/



228. |

solution had been added the mixture was allowed to
remein at laborstory temperature overnight to ensure
the complete evolution of nitrogen. The solution wes
then filtered end the filtrate acidified with a slight
excess of hydrochloric acid. The cream coloured precip-
siiaﬁiiraé*filteradk t the pump, weshed twice with water, -
transferred to a besker and boiled with ean excess of ~
sodium hydroxide solution containing a 1little Norit.
This solution was filtered snd acidified with hydro-
:chloric acid. The cream coloured precipitate was fil-
:teredggt the pump and washed free from hydrochloric
acid. &The precipitate was dried as well as possible on
the filter and then dried et around 50°C. The dry sub-
:gtance was dissolved by boiling in alcohol (Norit). Om
filtering-off the Norit and on cooliné?iactone of 1-thiol
-8~naphthoic acid separated out in fine sulphur yellow
needles, which were purified by recrystellising from
glcohol er light petroleum(B.P.40/60°C.). The lactone
of 1-thiol-8-naphthoie scid crystallised from these sol-
:vents in sulphur yellow needles which had a melting-point
of 145-146°C.

The yield of lactone of 1-thiol-8-naphthoic acid
was 14.8 gm. and was equal to approximastely 80% of that
theoretically possible.

The lactone of l1-thiol-8-nsphthoic acid was insoluble
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in sodium carbonste solutions but was soluble in sgueous
sodium hydroxide solutions from which it was precipitated
unchanged by mineral ascids. It was also soluble in r0Nn0-

ethanolamine and ethylene diamine.

(Found:~ C(miero) - 71.4%; H - 3.2% and S(micro) - 17.5%
Cy; B 0 8 roquires C = 71.0%, H = 3.2% and S = 17.2%
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DYEING SECTION.

The éhades pi"od'uce‘d on eot ton yarn by some -of ﬁie
arJlamides, prepared by the author during this study,
in combination with certain diazotlsed armines are shown
1n the pages which follow
o A description o:t.’ the methods employed by tha author

in produemg these dyelngs is now given.

I. ]]IPREGNATION OF THE COTTON YARN WITH THE ARYLAMIDES.

;L_r_zlamldes o:f - nydr g—B-naphtho:Lc acid.

As representatlves of this group of arylamides tha

SR

/A

following members were chosen -

1), The 5-chloro-2:4- aimethoxynanilide.

2). ‘The 4-chloro-2:5- aimethoxﬂanillde.
"3Y- The S-methoxy-2-toluidide. - < e
4): “The 2:4- dimethoxymanilide.

and 5). The 1-amino- 2—methox§9)enzene—5-sulphondiethy1amide.

In each ease 4 grams of the arylamidewes® pasted
up with 8 e. c. Tu:rkey Red Oil solutlon (“!.‘otsl 0il"™ con-

tent of olutlon 25%) anﬁ 4.c.c. of cauatic soda solution

(36% KaOHE) ‘ The paste wgs warmed a 111;1; le and then

%.00 c.c. ﬁailing Water addad The whole was boiled nnti
{’“‘“ 3‘;; 1R s
complotc s%ution had oceurred and the bnlk then final y

P & e
Sl Lo ’”“i@‘* P S e
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nade up to 1 litre by the addition of cold weter and
1 e.c. of formaldehyde solution (40% H.CHO). When the
temperature of the liquor ﬁas 5000.,the bleached cotton
yarn was entered and worked in the solution, which was
meintainedat 3000, for helf en hour. The impregnated
yarn was then removed, squeezed thoroughly in order to
remove completely that part of the arylamide solution
mechanically adhering to it, and thus limiting as much‘
gs possible formation of dyestuff (i.e. on subsequent
coupling with the diszotised amine) on the surface of
the fibre. As is well known, failure to do this causes
the colour~ f;gg formed on the fibre to rub-off and thus
affect the fastness of the dyeing. After squeezing, the
impregnated yarn was ready for entering into the solutions
of the diazotised amines.

b).Arylemides of 5:6:7:8-tetramiydro-2-hydroxy-3-naphthoic
acid.

As representgtives of this group of arylamides the
following members were chosen:-
1). The 4-chloro-2:5-dimethoxywanilide.
and 2f. The 1l-amino-2-methoxywbenzene-5-sulphondiethylamide.

Phe amount of arylamida used was, in each instance,

~at the rate of 4 grame per litre of liquor. The method
of prepsring the arylamide solutions was exactly the samé
as that used in preparing the 2-hydroxy-3-naphthoiec
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arylamidesolutions (q.v.); the duration asnd the temper-

rature of impregnation also being the same. After

impregnation )t he .yarn was thoroughly squeezed anbd was

then reedy for entering into the solutiions of the various

diazotiged amines. T «
: i

c). drylamides of 2-hydroxjwanthracene-g-carboxylie smeid.:

48 representatives of this group of arylemides the
following members were chosen: -

1). The o-toluidide. |
2). The 2:5-dimethoxyeanilide.
and 3). The 4-ehloro-2:5-dimethoxyeanilide. oerci e &

In each case, 3 grams of the arylamide: wepebested. CE
uap with 8 c.¢. of Turkey Red oil solution ¢85% "Totak::
aii“ ogntent) snd 3 c.c. caustic sods se}zuien:'sm% NeOH); '
otherwise the procedure adopted in epplying the arylmiies
9f-2-hydroxy-3-naphthoic aeid (q.v.) to. cotton yarn wes

. N g & v o0 o
used. .. = . . : : s opigelelnsn 0

.. 48-representatives of this group of arylamides the - -

folloming were-selected. - T e T
kkic DiecetoBacet-o-tolidlae. -~ v
snd BF. i :3-sedtamcetylanino-6-e¢thoxybenzthiasole.

Te dissolve these sceto®acet arylemides, 3 grenms ef
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the arylamide weae pasted up with 8 c.c. Turkey Red oil

25% "Total 0il" content) and 3 c.c. caustic sode solution
(26% ¥aOH) and the paste dissolved by the addition of 100
c.c. of boiling water. When solution was complete the
bulk was made up to 1 litre by the addition of cold water.
To inerease the substantivity of the aceto‘gacet‘:arylamideBJ
30 gramg of Glauber's salt per litre were added to the
bath in esch case. No formaldehyde was added to the
solutions of the acetomacet arylamides because the dyeing
power of the arylamides would have been destroyed. The
cotton yarn was entered into the solution at 30°C. and
worked therein for half an hour - the temperature of the
pedding liquor being maintained at 30°C. during this period.
On removing the yarn,it was thoroughly squeezed and was

then ready for coupling with the diszotised amines.

Arylemides of Terephtheloyldiscetic aecid.

As representative of this group the bis-5-ehloro-
2: 4—dimethoxy/;anilida was selected.

The stium salt solution of this arylamide was pre-
:pé,red in exactly the same manner as the acetdwecet aryla-
:mides with this difference that no Glsuber's salt was
sdded owing to the high substantivity for the ootton fibre

of this cless of arylamides. The strength of the solution
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-was & grams arylemide pér litre. The time of working the

£).

cotton yarn in the solution was half an hour and the

temperature of the bath m 30°C. On removing the cotton
yara from the solution it wes thoroughly squeezed and was
then reely for coupling with the solutions of the diszot-
:4sed ‘smines.

Arvlianmides of o~thiolbenzoic acid.

~As representative of this group the anilidecwas ¢hosen
As already mentioned (see page 745 ).the arylamides of o-
thiolbenzoic aeid are insoluble in squeous. sodiwr hydroxide
solutioms, but are soluble in /1 alcokolic. pobassdum kydro-
:xide selution. ‘To impregnate cotton yarn with the anilidse.
of o-thiolbenzoie adid, therefore, 6 grams of the anilide
were dissolved in 50 c.c. 3/1 alcoholic potassium hydroxide
solutiol afid 8 c.c. Turkey Red 0il (25% "Total o0il™ contant)
added. ‘Imke warm water was then sdded to drddg the ulk to
1 litre. ~=P0 increase the substantivity of. the-shillde 30
grens Glanber's sslt were added. The cetton yarn was then
entered and worked-in the solution for half an hour, while

the temperatire of the solution was maintained at 30°C. After |

hilsf ah*%ﬁzz’sthisw:szaa removed from the solution and
thdroughly wyueezed. The yarn wes then reasdy for ecoupling
with theisvlatiens of the diazotised emines.

£ i ke eagn gEy
& Pl v’“‘(mft‘\ s

- R e £ e
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Arylamides of 2-thiol-3-naphthoic scid.

As representstives of this group the S5-methoxy-2-
toluidide and the X -naphthylamide were chosen.

In each case, the quantity of arylemide was 6 grams
per litre. The smounts of N/1 alcoholic caustie potash
and Turkey Red oil used were the same as in the case of
the enilide of o-thiolbenzoic acid,described above. 30
greams Glauber's salt were added per litre of padding bath
to increase the substantivity of these arylasmides. The
cotton yarn was entered into the arylamide solutions at
30°C.and worked for half an hour, while the tempers ture
was kepﬁ constant. On removing the yarn it was thoroughly
sqqeezed and was then ready for developing in the solutions.

of the diszotised amines.

DEVELOPMENT OF THE IMPREGNATED YARN.

After thorough squeezingytha impregnated yarn was,

in each case, developed in the wet state by entering into

" golutions of the following diazotised amines.

1). 2:5-dichlorodeniline.

2). 5-chloro-2-toluidine.

3). b5-nitro-2-anigidine.

4). o-smino<«gzo-toluene.

5). omdisnisidine.

6). 4'-methoxy~4-amindhdiphenylamine.
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In the ease of the yarn impregnated with the l-amino-
2-methoxyabenzene-5-sulphondiethylamide of 2-hydroxy-3-
naphthOic‘:*«aeid’ this wa-sl also coupled with diazotised l-smino
-2-me tho!‘?ﬁb enzene-5-sulphondiethylamide.

The impregnated yarn was, in each instance, worked in

- the ‘golttivhs of the diazotised amines, in the cold, for £0

minuteg, aftetr which time the colour lake had formed on the
fibre. Oh reémoving the dyed yarn from the developing bath,
it was squeezed lightly, to remove excess diazo lIfiguor, and
rinsed well with cold water. The dyed yarn was then soaped
st about 85-90°C. for half an hour in a bath containing 1
gram soda ash #nd 2 grams of & good quality tallow scep (634
Fatty acids) per litre. Pinally the -dyed yurs# was rinsed ”
thoroughly with luke-warm water and dried. = -

DIAZOTISATION OF THE ANINES. ‘ Tt ey,

2:5- P chlorowaniline.
2.% griats of 2:5-dichlorominiline (Fast Scarlet GGS
Bagse - I.G.) wére pasted up with a mixture of £.6 dids . -

drockioric wefd €81.5% H 01) and 10 c.c. of water: After
5 mins.’ 6.8% gram soditm nitrite dissolved in 5 c¢.c. water
wa# ‘rin ‘b WEE16 stirring thordughly. The tempersture dur-
: fkg the- §se6 ek 16n was maintained at between 16°-15°%C. -
b§ the &a#itfén of feé. The dteso~solution wee then

R TR ST TR 1
e is
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j/{r{“fiu‘bc m‘( A & o ‘{j “‘&é{l&u M"
filtered anduneut:g;iséé by the addition of sodium acetate

{5.75 grams in 15 c.c. water) and finslly made up to 1 litre
cqgld
by the addition of ice?water (cf. I.G."Ratgeber™, 1933.

page 518).

b~chloro-2-toluidine.

2 grams of 5-chloro-2-toluidine (Fast Red TR Base -
I.G.) were disgsolved in about 40 e¢.c. cold water and 2 c.c.
hydrochloric acid (31.5% H 01)added, the whole stirred up
well and whilst stirring 0.8 grem sodium nitrite.dissolved
in 5 c.¢. cold water was run in. Diszotisgtion was complete
addition of 1.5 grm. sodium acetate, dissolved in 20 e.ec.
cold water, and 0.5 c.c. B0% Acetic aeid. The solution was
then made up to 1 litre with ice cold water. Diazotisation

temperature was 10°C. (cf. I.G. "Ratgeber™, 1933, 5823).

5-nitro-2~anisidine.

1.75 grams 5-nitro-2-anisidine (Fast Red B Base I.G.).
was pasted up with 3 c.c. hot water and 0.75 gm. sodium
nitrite added. After complete solution of the nitrite, the
paste was ¢ooled down and stirred into 20 c.c. ice cold
water containing 3 c.c. bhydroehloric aeid (31.5% H C1). %hbf
whole was left to stand for balf an hour, stirred at fre-

R

:quent intervals, then filtered and\ﬁéutraliségipy the

o




4). g:@ino-azo toluene.
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addition of 1.5 gm. sodium acetate, dissolved in 10 c.c.,
cold waber, andv 1 c.c. 40% acetie.acid. The solution wes
then made up to 1 litre with the addition of ice co0ld water.
Diazotisation tempera‘hlre was 15 C, {(ef.I.G."2at eber™, 1933,
page 9“2’?"1;

s 7 A ~ g i . ;
[ERN B DA B c b

GETE LT B T g AR

2 8 grams of 0-amino-azo- toluene (Past Garnet GC Base -
I G ) were pasted up with 6 c.c. hot waler and 2 e.c. hydro-
.ohlorde seid (31.5% B C1) and sfter standing for & short

~ time stirred up with 50 ¢.c. ice eold water and ice. 0.8 gm.

5).

for half an fhour s‘birred at frequent 1ntervals,, ,,iil

sodium nitrite dissolved 1n 20 c. c. cold'v a,ter w then..

¢ Ft S

gradual]y s’cirred 1n. The diazo——solution LLE left %o atand

and neutr.lised‘\by the sddition of 1.5 gm. sodims acetgts,

dlsaolveyd 1n 20 c.c. watar, and 1 c.c. acetio aeid (40#
N LL) «.xt:;?l:y .

GBS‘ cooa) The eolution was, 'finally wade up to 1 litre by

the addition of ice cold water (cf. I1.G. "Batgeber" .page 528

. . e, PO I - R [ N N ai.j ] e
" bt 3 m-’* LT SO O R 5 SO Fosu 7 Co ’ TELE (o3 O IR B 8

$1

0- Dianisidine.' w0

As the alazo solutipn of o—dianiaidine (Fast Blue B.

Baae - I.G. ) is, only suitg.ble for develo;gin& pigeg goods,.

. xiﬁi%z ‘:L E
the suthor uno& I‘gft Blue Salt B Wthh is reoommpénded .
azg -;{,’::f 6.""?" 0 . &

exelugivgly for develo};.mnt Q:t oetto:n varn, by the I.G. wGd

LrgavEen o -
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Parbenind. A-G. (cf. I.G. "Rgtgeber”, 1933, page 531).
The FAST COLOUR SALTS, of the I.G. Farvenind. A-G., contain
the corresponding bases in a ready diazotised form and are

distinguished by excellent stability and gocd solubility.

* 1 part FASY BLUE B BASE T 5 parts FAST BLUE SALT B.

- To.prepare $he developing bath, therefore, 14 grams
of FAST BIUE SALT B were pasted up with 60 e.c. of luke-
warm weter (30°C.) and dissolved tc s clear solutien by
stirring in ice cold water until the bulk was 1 litrey 20
grans of common salt (NaCl) were then sdded..

4'-methoxy-4-aminogdiphenylemine.

4'-methoxy-4-sminéédiphenylamine is YABRIAMINE BILUE, .
B. BASE of the I.G. Farbenind. A-G. The suthor mused im.
all cgees the corresponding FAST COLOUR SALT vig:- VARIAM-
INE BIUE BAIL B:. 1 part. VARIAMINE BIUE B.:BASE.Z 2 perte
VARIAMINE BLUE: SALT B. . : e

To prepare the developing bath 6.0 gn of VARIAMINE
BLUE SALT B were pasted up with 60 c¢.c. of luke-warm water
(30°C.) and dissolved by adding ice cold water until the
bulk was 1 litre. 20 grams of common salt (NeCl) were then
edded; also 5 c.c. of 40% scetic acid. The finsl develop-
:ment of all the VABIMNE BLUE B combinations was carried
out by after-treating (i.e. subsequent to the 20 minutes
trestment in the FAST COLOUR SALT solution) d4n a 2% sodimm
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carbonate solution at 80°C. for 10 minutes. The dyed
yarn was then rinsed in luke-warm water soaped in the

customary menner, rinsed and dried.

7). 1—amino-2~methoxy§benzene—5-sulphoﬁ@hiethylamide.

2.85 grams of,l-amino-2—methoxﬁ§benzene-5-sulph6
:diethylamide (FAST RED ITR BASE - I1.G.) were dissolvéd
in 30 c.c. water containing 3 c¢.c. of hydrochloric acid
(31.5% E_C1). Into the clear solution thus obteinead,
0.77 gm. sodium nitrite, dissolved in 20 c.c. ice-cold
water, was added &nd the whole well stirred. Diazotis-
:ation was complete in 15 ming. The diaso-solution was
then Geutralised)by 8dding 1.6 gm. sodium scetate dis-
:solved in 30 c.c. cold water and 0.5 c.c. 40% acetic
acid. Finelly ice cold water was stirred in until the
bulk was 1 litre (ef. I.G."Ratgeber” page 524).

- - — o ——— —— o




