CHAPTER ~ IIT

A. Structure of the Dyes:

Pour cationic dyes of phenothiaszine class have been
chosen in the present work. The structure of the dyes are as
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B, Synthesis of the Dyes:
Phe thiazine dyes may be synthesized by the follow-

.iag three steps (1),
 {a) Nitrosodimethyl aniline is obtained from dimethyl

aniline by treating it in nydfochloric acid solution with
sodium nitrite. This nitroso compound is reduced obtaining
thereby the p-amino dimethyl aniline. |

(6) The p~amino dimethyl aniline in an aéid solution
is oxidised together with additional molecule of dimethyl
aniline and simultaneously the thiosulphuric acid is intro-
duced into the molecule. This separates in the nascent sfate
when oxidation is done in the presence of fhiosulphuric acid.

{c) This bhiosulphuric acid is now trangferred into

Methylene Blue or other thiazine dyes by ring closure.
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(a) p=iminodimethyl (or diethyl) aniline:
0.2 mol. of pure dialkyl sniline is taken in 75 gm
of conc. HCL (30% HC1) and allowed to cool. Afterwardsy it

ig tregted with 150 gn of ice and to this is dropped, within
one hours 14.7 gn of 1004 sodium nitrite (as R0% solution).
The formation of the nitroso compound is complebte in 4 hours.
110 gm HOL (30%), 200 gm ice and at 15 ninutes time 35 gm of
good zine dusﬁ is ndded at small instélmenxs with constant
stirring. The temperature may be raised to 25% without any
harm. The solntion is now coiourless and the minerallaeid
becomes neutralised; this is filtered and the zinc dust is

washed well with lLittle waters.

(b) Phe following solutions are mixed with p-amino

dlalkyl aniline which is made acidic with 4 gm. of conc.

HgS04 and mixed with 100 gm. 50% neutral 4nCl, solution.
Solution I = 38 gm. of pure sluminium sulphate in 60 c.c. water.
golution II = 52.5 gm. sodium thiosulphate in 60 c.c. water.
Solution III = 1/6 mol. of dialkyl aniline in 27 gm. conc. Hél.
Solution IV « 57 gm, of sodiuym dichromate in 90 ce.c. water.
Solution V e 25 gu. of very finely ground pyrolusite in 30 c.c.

water made t0 a homogeneous paste.
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The beaker contmining p-nuino dialkyl aniline is

aovered snd s jeb of stoanm is introduced through a tube. How

' under good stirring of the above at ordinary tenperature,

solution T is added, vhen solution II and lmmedistely after
two secads 1/3rd of solution IV corresponding to 19 gms. of
sodium dichromnate. Through introduction of steam, the tem~
perature of she &ixture 16 raised to 40%0, it is then treated
with solytion IIT and the remainder of solubtlon IV and heated
rapidly to 70%, The golution becomss dark gneaniéh Wine. At
70°¢ one adds the paste of ¥V and heats %o 85°C,

{The purpose of the aﬁ&iﬁi&n,df pyrolusite is ring

¢losure fyresing Bulphar&&s aai&ywaich ia converied into

unreactive dithionates The place of pyrclusite conld be taken
by copper sulphiates)

at 85°¢ the solw%ian asgumes o beantiful bronze luster
and %he»éye precipitates mut of the concentrated zine chloride
solubion. After half an hour, the solution ig cooled o 507C
and 70 gm. of concs sulphuric acid is added, which dissolves

the manganese salt, the aluminiun hydroxide and chromium oxide.

st 20% it is filtercd and weshed with a little of 15 brine.

The crade blue matier is digsolved in one liter of water at
100%C, the undisselved waterial is filtered off and the clear
£iltrate precipitoted with 50 gns ordinaryy 50% zine chloride
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golution and iﬁﬂ gne 0of common salt. &i%er-%& hours the zine
chloride douhle Qalt ig precipiﬁated as o mognificient bronze
red ﬁepaeit. this ig filtered and washed wiﬁh aboud 10% galt

solunbions The compound is dried below bOQb
In ovder 40 sSeparate 8inc from the compound, the

agnetus salufi@n of the dye ig roised to pH 5.0 and allowed
o stand for half an hour when zinc hydroxide is precipitated

from the solution and is filtered off.

Reerystallisabion of Dyeg:

The dyes are recrystallised thrice from water-ethanol
mix%u?e. Affer reoeryotallisagbion, zine is separated by proci-
pitation as sine hydroxide at pH 8.0 and the sine hydroxide
i9 filtered off+ After separation of zinc, the dyes are again
- recrysballised from waber-alcohol miiture.

Identification of Dvess |

Formanele reported (2) the asbsorption pesk of a nunber
of substituted thionine dyes. The prepared d&ea alao give
identieal characteristic absorption band« Rosulis sre presen—

ted in Table - 1 . ‘The analytical data ave also shown below.
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Tople = 1
Gompound | Kmaz Jdolyent, buffered Extincition
, at p 4,78 co~afficient
Thionine . 595 am  weter 3.8 % 0%
Methylens Blue 660 am water 8.4 x 108
Diethyl dimethyl | .
Thionine 680 nm water 9.4 x 10
Tetracthyl Thionine 685 nm -  water 8,7 x 10%

Analysie of the gompound gave the following resuliss
Thionine @ U = 54,709 H = 3.78%;5 H = 13.20%;
| 8 = 42,12%; C1 = 16,00%s |

Hethylene Blue ¢ C = 60,00%; § = 5.69% ¥ » 13,16%;
S = 10,05%5 €1 2 11.00%

Diethyl dimethyl € = B9,07%3 H = 6,62%; § = L1.485;
Thionine 3 A | '
§ o 8,758 0L & 94655

(fetraﬁtﬁyl g = 63 927%; B o 6.92;}53 § = 11.1&’5
Thionines | |
| B = Ba52%i (L 2 9.44%. -
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0. Purification of Methylene Blue:

| it is knﬂwn that commercial:Methylene Blue contains
the degradation product called trimsthyl thionire ox Methylene
azure B. xn.aéid solution the impurity has got blus colour and
in alkaliae‘meaium, around pH 10.00, the eolour of #he com-
pound ie pink. The compound can, therefore, act ae an acid-

base indicator. The acid~base equilibrium may be expressed as

/[:::[/le;:jj§§ | . ¢ |
Ly, - 3 + CHx TS ooF HLceo o

S /N3 +H YN Sj@ _CHx
Hbc/N ] ee N\H ‘ H&c/ | Pard . N

At low pH the imgurity is chsrged molecule, whereas

at high pH it is.apparently neutral. Solubility of the neutral

molecule is higher in efhanol. '
' Prom the different partition co-sfficients of the
ionised Methylene Blue and thé neutral impurity between agueous
and orggnic phéses, eni extraction procédure for the purifica-
tion of éommércialpMethylene Blue was suggested by Bergman and
O'Konski (3). Following the same method the solution contain-
ing about 0.1 gﬁ. of HMethylene Blue in 100 c.cs water was raised
t0 a pH of 10.5 by NH.OH and it was then extracted 10 times



with 100 ml. of Thiophene free Bensene. It was essential that
the extraction shogld be as Lfast as pozsible since in basic
_golubion #B would be converted into the impurity. During the
extraction, the red ¢olour of the benzens phase beatame almost
colourlets. Eha-demethylaﬁion reachion is evidently base
é&ﬁalysedg‘therefgre, the pH of the agusous ammanﬁﬁal phase
was lowered after the exmractioﬁ,fram 10,5 o 8.0 in order
to prevend fLurbher reaction of the WB. This was achieved
conveniently during evgporation in a vacuun~Grying apparatus

at roon temperature.

D. Estiugtion of Thiasine Tyes:

(2) Ascorbometwic Titvabtion (4)
Jtock aolution af'%hiazina dyes of the order of

8% 10”3 1 wag used for the estim&%i@n af'éyesyvé CeCGa OF
dys solution was mixed with £ cecs of 4 & HUL in a glase
vessel, which was kept in water bath at 70°C. Carbon dioxide
2as was passed in thé golution ¢ prevent aerial oxidation.
'@he dye soluﬁ50ﬁ.waa drented with ascorbic acid solution of
'%he oxder of 10™2 M. Th& courgs of titration was fallowed
potentiometrically with a platinum indicator eleetr@ée with
calomel as reference. The poteatlial became constant near the
eguivalence poiné, this beinz shown by arrow in the Pgs. i(a),
1(b}, L(c) and 1{dj. &b the equivalence point the dye loses
its colour. The same method was falloﬁeﬁ for all the dyes.
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‘Phe redueing property of ascorbic acid is well known.
The reduction of thiazine dyes takes place according to the

following mechanism,
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(b) Perry's Method (5) ¢
The method is based on the precipitation of thiazine

dyes with potassium dichromate. The complex is formed on
replacément of chloride ion of the dye by dichromate ion. The
eompiex is very nearly insoluble in water or dilute acetic

acid containing & moderate excess of dichromate but is slightly

soluble in presence of sodium agcetate. Unlike the precipitate



in the A.Q.Asle dndide method, the precipitate hns a composi- .
tion independent within wide limits of the excess of the re-
agent and since a stable reagent is used, the procedure is

more convenient than the titanous chloride method.

Yoiumetrig:
T0 4 c.e. of g0lution contalning about 20 mg. of dye

50 ml, of 0.1 ¥ potassiun dichromate is added. The mixinre is
left for B mimites with occasional sheking and filtered through
Ho. 3 Gooch crueible and the precipitate is washed with 2 cece

of waters A tendency to clog the filter can be prevented by
hemting the resction mixture to 75°C for 5 minubes and cooling
to toom temperature hefore filteriasg. Ko decomposition occurs
during thés troaiment. In the Table -2, the resulis of Ferry's
method and those obtained by asaarhométrie method are compared.

Th@-results ghow that the two methods are in excellent sgrec-

mente.

Table = 2
Dye ‘ | hucorbometrie method Ferry's method
Thionine 1,806 x 10™° g 1.804 x 10~%y
Methylene Blue 1.6257 x 105 1.6226 x 10”%u
Diethyl dimethyl 17267 z 107°uH 17277 x 10”2

Thionine
Tetranethyl Thionine 5.916 x 1075 5.919 x 10”4
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