AZO-DYES COUPLING OF 5-HYDROXY-3-AMINO-1 1-
DIMETHYL-A? * DIHYDROBENZENE WITH DIA-
ZONIUM AND TETRAZONIUM COMPOUNDS *

By Balkrishne H Iyer

Iyer and Chakravarlt (J° Indwan Inst Scu, 1934, 174, 41) and
Iyer (vbed., 1938, 21A, 65) prepared a number of azo-dyes from
methone.  Although they ate good for dycing wool, silk and leather,
“ihen wnsolubihly 18 one of the drawbacks for thewr {echmcal appli-
calion” (0Of. Iycr, itbud, p 69) I was thought that coupling of 5-
hydroxy-3-ammo-1 1.dimethyl-A" *-cihydrobenzene with diazonium
and tetrazonum compounds would obviate this difficulty The pre-
sence of the amno group m the resulling products 1s expected to make
them soluble 1n dilule acids 1 which mediwum the dyeings are gene-
1ally carnied out
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Haas (J C 8, 1906, 89, 191) prepared 5-hydroxy-3-amino-1 1-
dimethyl-A'® .dihydiobenzene by condensing methone with ammonia
He assigned the tautomeric structure (II) for this substance m pre-
ference to (I), thus indicating that once the mono-enohic form of
methone (I11) was reacled, the remammg keto group also became
enolic

One molecule of (II) coupled with one molecule each of the

diazotised atomatic ammes (aniline, o- 7~ p-toluidines, o-naphthylamine
and p-miramhne) i acid medm to giwe the corresponding azo-com-

* Rxtiacted fiom the author's thesis for the Ph.D Degree of the Untversity
of Bombay.
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pounds ~ According to the laws regulating the fotmation of a0 com-
pounds, the coupling should take place m the para posibon (e
posttion 6) to the amino group in (1) as the Tatter behaves essentually
Itk a basic substance ~ With reference to the tautomenc hydioayl
group m position (5) also, the couphng will fake place with the carbon
atom 1 position (6) only Decause, i known that 1 couplng
dimzonmum salls with substances exhibiting keto-enol fantomersny, the
azo-addendum attaches 1iself to the carbon atom (6 m this case) which
1s m the ortho posttion to the catbon atom (A) beartng the enole
hydroxyl (Mulls and Nixon, J € 8,1930, 2512, TFweser and Lolluop, J
Amer  Chem Soc, 1936, 58, 2050) From these considesalions and
from analytical data, the resulng compounds have been assigned the
structure (IV) where R stands for  the nucleus of the vespeclive
aromatic amines
ar,
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The followmg new compounds were thus preparede-—(1)
6-phenylazo-8-hydroxy-3-ammo-1 1-dumethyl- A ~ibydiobensene (1V,
R=C,H,), (2) 6-o-lolylazo-5-hydioxy-3-anuno-I 1 dimcelhyl-A" .
hydrobenzene (IV, R=C,H, CH,), (3) 6-m-tolylaso-h-hyclionyv-s-anuno
-1 l-dimethyl-A® *dihydrobenzene , (1)  Gp-tolylaso-a-hydiosy-i-
ammno-1 1.dimethyl-A® -dihydiobenzene, (5) 6G-p-miliophenyl-f-liy-
droxy-3-amino-1 1-dimethyl-A® ® -dihydiobensene (IV, R 1L, NO,)

and (6) 6-a-naphthylazo.5-hydioxy-3-ammo-1 1-dumethyl-A "' *-dihydio-
benzene (IV, R=C,H,)

When two molecules of (IT) weie coupled with one mwolecule
cach of tetrazotised benzidme and otohidine, dak brown, non-meling
amorphous powders which could nol bg puatihied (’mihu wm‘c
obtamed, They could not be combusiced o1 analysed 1 auy 1;1.:.111101.
When heated o spatula, both the products chaired leaving an -
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fusible 1esdne From the mode of formation the structure (V)—
wheie R stands for benzidine o1 o-lolidine nucleyg——is suggested for
these two products
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All' these compounds are useful dyes for silk and woollen
fabrics  They mmpatt fast shades varying from yellow to dark brown
They are fugitive on cotlon  As anticipaled 1n the begmning, therr
solubibty in dilule acids 1s advantageous for dyeng purposes If
dyes of non-coal-tar origin become technically successful sometime 1n
the future, 1t 15 hoped that “ methone-dyes” will find some application
All these dyces are soluble molive of  With the increasing use of
dyes mn medicaments and with the fact that some methone derivatives
do possess physiological properties, it may not be wrong to hope that
the o1l soluble methone dyes may exlubit some therapeutic properties
But this 15 entuely a conjecture and needs experimental verification

EXPERIMENTAL

Preparalion  of  5-hydroay-3-amwmo-1  I-dumethyl-A° *-dvhy-
drobenzene (LL) (Cf. Haas, loc. cit)—Methone (20 g) was
dissolved 1 liquor ammonia (15 cc) 1 a porcelam basm  The
tesulting solulion at once solidified Tlus liquefied agamn on heating
over a water balh It was finally evaporated to dryness and the
1esulting yellow wolowred solid was powdered and crystallised from
dry chloroform , yield 17 {018 g , mp 164-165° Excess of ammonia
reduced the yield

G-phenylaso-5-hydrory-8-amuno- 1 1 -dvmethyl A®° -dvhydso-
benzene (1V, R=C,JI,) —Amlne (5g) dissolved 1 hydrochlotic
actd (20 ¢ ¢ of 1 1 acud) was diazotised with sodmm mnitrite (3 4 g)m
waler (35 cc)  The dear filtered diazonum solution was poured 1nto
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a well cooled solution of (IT) (7 g) m & small quantity of very dilute
hydrochloric acid The hight yellow coloured 1eackion sohtlion sooy
turned red  After standimg for an hour it was carefully alkalised
under 1ce cooling with ammonium hydroxsde  The resulling product
was collected on a Buchner {unncl, washed with water and arystallsed
from dilute alcohol , ycllow ciystals, ntp. 216-217° decomyp , yield b g
It was soluble 1n aceione, chloroform and dilule mmeral acds, m-
soluble 1n petrol and cther ~ Gives yellow solution with concentiated
sulphuric acid  (Found N 17 28 and 17 47, CyIT,ON, 1equues N,

17 28 per cent )

Hydrochloride of above —This was obtamned by evaporaling
off a solution of the substance (2 g)m hydiochloric acid (10 ¢, of
1 1 acid) on a waler bath,

02527 g of the hydiochloride 1equued 179 cc of 0 0486 N,
NaOH for neutrahsation (phenolphthalem) (Found TICI, 1248,
C,H,,ON,, HCI requres HCI, 13 06 per cenl)

6-o-tolylazo-, 6-m-tolylazo- and 6-p-tolylazo-(5-hyd rovij-3-amino
-1 I-dvmethyl- A® -duhydrobenzenes) (IV, R- U Ll.Me)—Each of
o-, m-and p-lolmdines (27 g each) m hydrochlonic actd (30 ce.
1 2 acd) was diazolised with sodium milute (175 ¢) m waler (20
cc) and coupled with (II) (85 g) dissolved m very didute IICI as m
the previous case The products obluned on alkaltsig the dark
coloured reaction solution with ammonia weie etystallised from alcohol
Yields were about 8 grams 1n all the threc cases

6-o-tolylazo-5-hydroxy-8-amino-1+ 1-dimeihyl - A® *-cihycioben-
zeng, mp 204-205° decomp (Found N, 16 66 per cent.)

6 m-tolylazo-5-hydroxy-8-ammo-1 1-dimethyl- A® *~clihydrohen-
zene, mp 198° decomp (Found. N, 16 30 per cent),

6-p-tolylazo-5-hydroxy-8-amimo-1  1-dimethyl- A* *-cdihydroben-

zene, mp 221° decomp (Found N, 16.49, O FH,ON, 2equires N,
16 34 per cent.).
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G-p-nlro-b-lydroxy-d-ammo-1 - I-dimethyl-A*° _ dilydi oben-
zene (IV, R-CII,NO)—To a cooled solution of p-nitanilme
(345 ¢ ) m hydrochloric acd (80 cc, of 1 2 acid) a solution of NaNOQ,
(1.75 g) m water (20 ¢ ¢) was added all al once and diazotised.  This
solution was coupled with (IT) (35 g) and {he product 1solated as m
the previous cascs  Yellow crystals from alcohol, mp 230-231°
decomp. , yield 2¢ (Found N, 19.71, C,H,ON, requires N, 19 44
per cent)

C~w-naplid lyylaszo-6-hydrory-8-amino-1 I-dvmethyl- A° o~duhyds o-
benzene (I'V, R=CyIl)—The diazonium solution from «-
naphthylamine (36 g) was coupled with (IT) (3.5 g) and the product
solated as belore ) crystallised {from alcohol , mp 220-222° decomp
yield 3 g (Found N, 14.29; C,H;ON, requres N, 14 33 per
cent )

Coupling of (IT) with tetrazotised benzdine and o-tolidine —
Tetrazonmum compound from benedine (2 3 g ) was coupled with (IT)
(35 g) m the usual manner The light orange coloured ieachion
mixture turned dark on standing On alkahsing with ammonia, a
dark brown, non-melting amorphous powder (49 g) was obtamed
It could not be ciystallised

Tetrazonum compound {rom o-lohidine (2 65 g) was coupled
with (IT) (8 5 g) as above Here also, only a dark biown non-melting

product (5.6 g.) 1esulted

Dyang erpervments—These were catried out accordng to
the mstructions given m the book on “ The Synthetic Dyestuffs ” by
Camn and Thorpe The dye solulions were fillered prior {o use sc
that veiy even dyeing of {he fabrics resulted While sifk and wool
len fabiics were dyed mn fast shades varymg from light yellow tc
reddish or dark brown, cotton {abrics were not at all dyed  The twe
products from benzidine and o-tolidine proved {o be the best ot the
present serics of azo-dyes
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SUMMARY

The diazonum salts of amlme, o= - and  p-tohudines,
p-mtrantline and «-naphthylamine, and the tettazonun salts of hens-
dine and o-tohidine have been coupled with S-hydioay S-ammo-1 - 1-
dimethyl- A* *-dihydrobenzene The 1csulting products exlubit good
dyemng properties with silk and woollen Labucs The presence ol
the ammo group m the present senies of azo-compoutnds makes
them soluble m dilute mimeial acids thus fauhtalmg the process of
dye absorption

The authoi’s grateful thanks are due to Prof I C Guha, Dsc,
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