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F1S¢AICT, T, Thisv complex undergoes subsequent
reactions as shown below @

S,* [SeAICT,T" + RHAIC!, — R-S-S-HAICI,
+ AlCl, 4 Se

R-5-S-HAIC], + RHAICl, — R-$-R 4 H.S.

The composition of the complex gains support
from the mass spectrum of SeS, which shows the
predominant molecular ion being S,*. Further
the po-~tulation of such a complex also explains
the nonformation of dianl selenides owing to the
pcor nucteophilicity of selemium, The present work
affords an elegant method towards the synthesis
of simple diaryl sulphides in nearly quantitative
y elds,

Materials and Methods

All the chemicals used are of Analar grade and
the solvents are distilled and dried before use, The
infrared spectra are recorded on Perkin Elmer
237-B Infrared Grating Spectrometer. The GLC
of diphenyl and tolyl sulphides are taken on 2-5%
DC-11 silicone grease column at 150° and 174°
respectively. The mass spectrum 1s recorded on
MS 702 spectrometer using electron bombardment
for molecular fragmentation. Se5, was syninesised?
by the reaction of aqueous solutions of selenious
acid with Na,S at 5-7° and used without purifica-
ton.

Diphenvi sulphide : About 20 g of anhydrous
AICI, was ipntroduced into a three-necked flask
containing 300 ml of benzene fitted with a stirrer,
condenser and an addition flask containing 10 g SeS..
The addition of SeS., was done slowly under an
atmosphere of nitrogen and the reaction commenced
immediately with the evolution of H.,S. The reaction
was completed in about 2 hrs, The reaction mix-
ture was hydrolysed with ice and the solvent
removed under reduced pressure. This left behind
a pale vyellow hquid and it was passed through a
column of silica gel to remove any possible disul-
phides. The product was distilled under vacuum and
the pure colourless liguid  distilling at  162-
163°/18 mm was collected. Yield : 90%. Similar
procedure was adopted for the synthesis of ditolyl,
and dixylyl sulphides. Di p-tolyl sulphide was
obtained as colourless liquid boiling at 179-
180°/11 mm. Yield: 80%. Dt p-xylyl sulphide
was obtained as colourless crystals, m.p. 75-76°.
Yield : 80%.

One of the authors (A. D.) is thankful to NCERT,
Ncw Delhi, for the financial assistance,
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ANALYTICAL POTENTIALITIES OF A NEW
HETEROCYCLIC AZO DYE: 1-(2-LEPIDYLAZO)-
2-NAPHTHOL—4-AMMONIUM SULPHONATE
(LANAS) AS A METALLOCHROMIC INDICATOR
FOR TITRIMETRIC DETERMINATION OF
MERCURY (II) WITH EDTA

HETEROCYCLIC azo dyes introduced recentlyl find
Intensive applications in analytical chemistry for
micro determinations of metal ions spectrophoto-
mzirically? or complexometrically3-5, Only very
few water soluble heterocyclic azo dves have been
cxplored so far as analytical reagents for micro
determination of metal ions. In this communication,
a niw water soluble heterocyclic azo dye, 1-(2-
Ipidylazo)-2-naphthol-4-ammonium sulphonate
(LANAS) has been synthesised, characterised and
used as metallochromic indicator for complexometric
defirmination of meercury (1I).
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TABLE [

Determination of mercury (I} with EDTA . Precision and accuracy

N— —

Sl, Amount of Standard deviation Variaticn Relative widih cf 7o Reletive
No. Hg(II) in mg Si coeffizient confidence interve ] eIrCr

1 20 0-038 0-18 2202 4 0-015 +0-1

2 100 0-106 1-06 1001  + 0-04 +0- 1

3 200 0-26 1-30 200-4 4 0-11 +0-2

4 4 0-006 0-15 4-008 + 0-002 +0Q-2

LANAS (I) has been synthesised by condensing
2-hydrazino lepidine and sodium salt of 1, 2-naphtha-
quinone-4-sulphonic acid in presence of dilute hydro-
chloric acid and neutralizing the resulting solution
with dil. ammonium hydroxide., The purity of
LANAS has been checked by thin layer chromato-
graphy. The analysis for C, H, N (Found C —
59-43%. N = 13-51¢9, H=4-5% ; calculated C =
58:53%, N —= 13:66%, H = 4-399%) and LR.
spectrum (3650-3540 cm™! bonded OH ; 1600 cm™
—N=N—3; 1500 ecm! —CH, rocking; 1400 cm1
NH,*; 1220, 1280 cm-!--SO,;~; 1000, 1050 cm™1
C-0) for LANAS justity the structure (1) for
LLANAS.

Mercury (II) forms water soluble blue coloured
complex with LANAS, The blue colour of Hg(II)-
LANAS is discharged quickly on adding EDTA
solution. This has been taken advantage of in
developing a sensitive and rapid method for tirn-
metric determination of mercury (11).

The pH and temparature ranges found suitable
f~r an accurate determination are 6-0 to 75 (hexa-
mine or pyridine—nitiric acid buffer) and 0 to 70° C
respectively. At higher temperatures the amount
of EDTA used is less and below 0° C the end point
is sluggish, Two to three drops of 0-01% of
LANAS in distilled water are sufficient {0 cause a
sharp ¢olour change at the end point. The mint-
mum and maximum amount of mercury that can be
titrated accurately are 1 mg and 200 mg respectively,

Recommended Procedure

To aliquots containing mercury (1) add two drops
of 0-019 LANAS solution and a few drops of
ditu‘e nitric acid till yellow colour is obtained,
Then add suflicient amount of hexamine or pyridine-
nitric acid buffer (former is preferred) till blue
colour is obtained (pH 6-0 to 7'5). Titrate 1his
with EDTA solution till the blue colour changes
sharply to yellow.  The fitration precision  1s
characterized by the standard deviation of single
determination,  Si, the variation coeflicient %,

S1-100/x7, the confidence interval and its width for
a statistical significance of a = 0-005. The titration
accuracy 1s expressed by relative error (x— x°),
100/u4, where 4 is the accurate value.

Results and DPiscussion

The following foreign ions did not cause any
interference in the titration of 100 ppm of mercury
(II), when they were present in amounts in ppm
(in parenthesis) :

Bromide (1000), Fluoride and Sulphate (5000},
Nitrite and Phosphate (2000), Acetate (large excess),
Oxalate (35000), Tartrate (4500), Citrate (4000)
and Sulphite (4000).

Sulphide, thiosulphate, iodide and cyanide inter-
fere serously, Hydroxyl amine (3 ml of 01 M),
thiourea (2 ml of 0-1 M) do not interfere, Ascorbic
acid gives permanent bluish turbidity.

Ruthenium, rhodium and osmium (150), palla-
diym (20), platinum (500), tungsten (800), Mo(VI)
and rare ecarths (5), alkaline carths (250) also do
not jnterfere, OQOther metals interfere and the inter-
ference in a few cases has been overcome through
masking. The amount of cations which have been
masked are as follows :

Iron (I1T) (300)*, lead (11) (500)**, aluminwum
(111) {400)*, and bismuth (JI1) (100)¥**  Attcmpis
to mask zinc and cadmium were unsuccessful,

Visual indicator reactions are not widely used
for micro determination of mercury¥, The proesent
Ij*rimr:tric method developed for mercury (I §s
rapid and sensitive and many complening anions do
not interfere.

One of the authors (18) is thankful to CSIR,
New  Delhi, for  providing  necessary  financial
assistance.
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SYNTHESIS OF 5-HOMOTHIOCHROMANONE

IN connection with our work on the kinetics of
acetylation of hydroxy sulphones, we required
S-homothiochromanone. The present work describes
a new method for its synthesis and the scheme

followed is given below.

NaQFt HCI
C:H;SH —— v - CeH,SCH,CH,OH — —>

CICH,CH:OH

1
CH(COOLLt),

-..———_--‘}'

NaOEt
C H;SCH.CH,CH (COOE); ——
II

CﬂHﬁS CHECHECI

H-SO,
CHHESC HECH'-‘#CH (COOH)E —
CeH;SCH.CH.CH.COOH
111

l HEPG,’
h PyOs

VAVAN

|

\/\Ci/
'|
O

v-Phenylmercaptobutyric  acid—f3-Hydroxyethyl
pheny! sulphide‘(I) was obtained from thiophenol
and ethylene chlorohydrin by adopting the procedure
of Smith and Davisl., A mixture of I and concentra-
ted hydrochloric acid was refluxed to give §-chloro-
cthyl phenyl sulphidel (II} ; b.p. 123-124°/15 mm.
Diethyl malonate (8 g) was added from a dropping
funpel to sodium ethoxide in absoluie algohol (1:5¢
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of sodium and 50 ml of absolute alcohol). To
this H (8 g) was added slowly and refluxed for an
hour, cooled and after the addition of aqueous
potassium hydroxide (25%, 100 ml), it was refluxed
again for 4 hours and then neutralized with con-
centrated hydrochloric acid. The dicarboxylic acid
separated as a solid; mp. 156-158°. A mixture
of the dicarboxylic acid (2-7 g), concentrated
sulphuric acid (20 m]) and water (50 ml) was
refluxed for 4 hours and on cooling v-phenylmercapto-
butyric acid (IIT) separated as a solid ; m.p. 61-62°
(Found : C, 61-1; H, 6:4%. C, ,H,,80, requires :
C, 61-2; H, 6-:2%). Cagniant and Deluzarche?
obtained this acid by the hydrolysis of
C.H.S(CH,),CN; mip. 63°,

5-Homothiochromanone.—A solution of III (6 g)
in syrupy phosphoric acid (20 ml, d 1-750) was
made by gentle heating and phosphorus pentoxide
(50 g) gradually but quickly added with vigorous
shaking. Large quantity of heat was evolved and a
brown paste obtained, After 31 hours, ice was
added to the mixture. The product was isolated by
extraction with ether; the ethereal solution was
washed with aqueous sodium carbonate and then
with water, dried and evaporated and 5-homothio-
chromanone was obtained as an oil; b.p. 180~
181°/24 mm (yield 3-5 g). (Found: C, 67-6,
H, 5:8%. C;4,H;,S0 requires: C, 67-4, H, 5-7%).
Its semicarbazone had m.p. 212-214°, Cagniant
and Delozarche2 obtained 35-homothiochromanone
from the acid chloride of (III) wusing aluminium
chloride and reported b.p, 175-176°/22 mm ; semi-
carbazone, m.p. 213°,
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A NEW METHOD FOR SYNTHESIS OF
3-PHENYLISOQQUINOCLONES

3-PHENYLISOQUINOLONE (IIla) assumes importance
because of anti-inflammatory, antibacterial, anti-
protozoal and antifungal activity reportedl recently
for its various N-substituted derivatives that can be
synthesised! directly from Ila, Synthesis of Iz
was first reported by Gabriel2 by action of ammonia
on 3-phenylisocoumarin but because of low vyield
of the latter by the methods8¢ employed then, it
did not receive much acceptance and that led to
development of many other methodsl-? for synthesis



