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EXPERIMENTAL
2-Chloro benzothiazole (2)

2-Mercapto  benzothiazole (1) (0-03 mole) was
suspended in chloroform and water 2:1 mixture, The
mixture was cooled to 5° C, Chlorine gas was passed
for 1+5 hr. Chloroform layer was tapped off and
the remaining liquid was distilled under reduced
pressure (yield 2-8g). B.P, 158-162°C/50 mm.

2-Hydrazino berzothiazole (3)

This is prepared by condensation of 2-chloro benzo-
thiazole with hydrazine hyd;ate.

Benzothiazolyl hydrazones (4)

Equimolar proportions of 2-hydrazino benzothia-
zole and the required aldehyde in ethanol wete con-
densed by heating on a water bath for 20-45 min,
The reaction mass was poured into water. Crude
hydrazone was filtered off and recrystallised from
ethanol, The vields, melting points and analytical
data, etc. are included in Table 1.

‘The hydrazones were taken in nifrobenzene and
refluxed for 2 hours. Then nitrobenzene isremoved by
steam distillatton, The products were not the cyclised
s-triazolo (3, 4-b) benzothiazole derivatives '(5) but
were found to be starting materials (4). Sinoularly
ferric chloride oxidation also failed to give s-triazole
(3, 4-b) benzothiazole derivatives.

Biological gscreening

After surface disinfection'with a solution of sodium
hypoctiloriie (2% available chlorine) for 10 min., the
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seeds of T. vulgare and P, deveus were soaked for
five hours in the solution., Then seeds wers Sown
on blotterin a petri dish, The blotters were steri-
lized at 15 psi for 20 min. before use. The blotters
were moistened with 5 ppm solution of the compounds,
Along with these compounds gibberellic acid and
2, 4-dichlorophenoxy acetic acid were also used as
standards and sterile water was kept as control. The
results are presented in Table 1L,

The author is indebted to Dr. V. R. Srinivasan,
Professor of Chemistry, Osmania University, for
continuous encouragement and helpful discussions
and to Dr. K. S, Deshpande for biological testing.

Author is also thankful to the U.G.C. for financial
assistance.
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DETERMINATION OF STABILITY CONSTANTS OF 2-HYDROXY-1.NAPHTHALIDENE-p-N-
DIMETHYLANILINE COMPLEXES WITH SOME BIVALENT METAL IONS

M. S. MAYADEO, A. P. RAZ, AND M. B. KABADI
Department of Chemistry, Ramnarain Ruia College, Bombay 400 019

ABSTRACT

Potentiometric studies have been carried on metal complexes of Cu+2, Ni+2, (Cot?,
7,4+2, Cd+® and Mg*? witn 2-bydroxy-1-naphthalidere-p-N-dimethylarilire, Tre dissecias
tion constanis{pK, and pK,) of the reagent and the formation constants of its metal com-
plexes have been determined by Bierrum's method at 30 3+ 0-1°C ard at joric strength
0- 1M in 75:25% (v/v):dioxan-water medium. The order of stability is fourd to be

Cu>Co>Ni>Zn > Cd > Mg,

ITERATURE survey indicates that no systematic
study of the stabilities of 2-hydroxy-1-naphthali-

ExPLERIMFNTAL

The Corning Model 12, a precision research pH

dene-p-N-dimethylaniline and its metal chelates with
bivalent metal icns appears to have been carried out,

In the present communication the successive stability
constants of the complexes of 2-hydroxy-l1-naphtha-
Hdene-p-N-dimethylanitine  with  various  bivalent
metal ions have been determined potentiometrically
following the Calvin-Bjerrum pll titration technique
as adopted by Irving and Rossotti?,

meter with 8 wide ranee glass electrode and a calomel
reference electrode, was used for pH determunation,
The meter has an arrangement for normal and expandad
scale. The smallest scale division on the expanded
scale reads 0005 pH unit,

2-Hydroxy-1-naphthalidene-p-N-cdimethylarilire  was
prepared by disselying 10g ¢f E-Ii}dil‘h}’*l*ﬁaphll‘al
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dehvda (Fluka) in about 50ml of absolute eihancl.
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fia << 1'7 and is wavelike., This indicates the forma-

To this scluwdon was added equimolar quantity of tion of the species HL and H,- L, i.¢2., the protonated

p-N-dmethylarilire and the reaction mmiture was nitrogen ard the phenolic hydrogen are completely
refluned on  water-bath for abeout 20 (o 30 mirutes dissociable in steps secparable.

and then allonwed to ceocl. On ceoling, the compeurd

eparated our whrich was then repeatedly crystaihised
from etharol to get an analytically puie compourd
with mp, 168°C,

Trhe dioxan used for the experirmental work was
purifice by the method described by Vogel?, Distilled
water was redistilled over alkalire potassium per-
manganate and made free from carbon dicxide by
boiling. This water was used throughout the investi-
gation.

The medium of titraticn was 75:25 digxan-water
(v'v) mixture. Perchloric acid and sodium perchlorate
ware added to maintain a cornstant ionic strength
10- 1 M). The titrations were carried cut in an irert
atmosphere by bubbling oxygen-free nitrcgen gas
through the solutions. Metal ion Ssolutions were
prepared from AR. grade metal salts, All these
were Standardised complexometrically by EDTA titra-
tions®, All measurements were carried out at 30° -
g-1°C,

The following solutions were titrated tpotentio-
me'rically against standard carbonate free sodium
hydreoxide (1-092 M) solution keeping the total volume
40 m}.

(i) 5ml of (0-16 M) HCiO, + 5ml of (0 64 M)
NaClO, + 30ml. of dioxan. (ii) Sm} cf (0-16 M)
HCIO,; + 5 ml of (0- 64 M) NaClOy -+ requisite amount
of reaget accurately weighed to give 0- 01 M reagent
coce _tration in the final solution <+ 30 ml of diexan,
(1ii) 5ml of (0-64 M) NaClO; + S5ml of (0024 M)
metal salt solution in (0-16 M) HCIO, + requisite
amounrt of the reagent accurately weighed to give
0-01 M reagent concentration in the final solution
+30m] of dioxan.

All titrations were performed in duplicate to test
for reproducibility. The experumental method of
Irving and Rossotti* was applied to find out the values

of n and pL.

2
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RESULTS AND DISCUSSION

In the ligand, it is the chelated phenolic * OH ' group
which takes part in the complex formation and the
proton is replaced from it by metal ions during the
formation of metal chelates., Sirce only one proton
pzr ligard molecule iS liberated during complexation,
+ Y’ the number of dissociable protons attached per
ligard molecule 15 equal to one,

F-nm the titration curves using the solutions (i) and
(i}), 7i, values ai varicus ‘B’ values(pH meter read-
ings) were calculated and the curve bewween *B’ and
the correspondirg 7a values was plotted (Fig, 1),
The formation curve extends cver a range O-51 «
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Fic. 1. 2-Hydroxy-1-naphthalidene-p-N-dimethyl-

amiline formation curve.

Trree methods kmown as half integral, graphical
and least square* are suitably employed here to calcu-
late the stability constants,

Ir the half integral method, the valves of pL at
n=0-5 and 5= 1-5 were taken as log K, and log
K., respectively from the formation curves extenaing
over a range of 0 < i< 2. In the cases where step-
wise formation of the complexes is indicated by the
flattening of the formaiion curves at integer values
of 5, or i, the different portions of 1:1 and 1:2
complexes were treated separately and the respective

pK#* and log K values were determived by graphical
method from the linear plots of
ﬁﬁ (2 — EL)

cor log q= ;‘i_}
A

1 .
o (l — ﬁﬁ.)

readings) ard

versus B (pH meter

7 (2 —n
log tl — ) or log (ﬁ___];;f versus pl. as the case

may b2, by employing the relation

i

¥ 7 — l - H » - —

in + (7 ) - P, antilog B 0
and

- ]

- 1 - 2 — N . H — —

(iin )~ ( fia) - PR antilog B 0
and

logK=log "7 U=

ﬂg Gg (E -_ ﬁ) | pL.-

In the cases where the formation curves are in-
camp_lete in the sense that they do rot reach the value
of i= 15 and in the cases in which the formation
curves are not wavelike indicating that the formation
of the second complex starts before the complefion

of the 1:1 complex, log K values are calculated by
tn¢ least square melhod,
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2 = K, (L) +2K;K; (L)* ... + NKIK.2 Ky (L)
1 4 K; (L) + K;K, (L)z‘i“ K;K;. . K, @Lw

This equation for 1:1 and 1:2 complexes can be
writeen in the linear form as

7 _2—-a) B
d(2 '_ﬂ)

] 0w ﬁ
(L

for cach point on the formation curve the above
equation is solved by the leas: square methed 10 get
the values of K; and K,,

The value of pK,E only could be evalua.ed from the
half integral point at 7, = 1+§ in the present case,
The value of pX,® could not be found by half integral
method, It was however determined by least square
method,
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Fic. 2. Metal-Ligand system of 2-hydroxy-l-
naphthalidene-p-N-dimethylaniline formation curves.

From the titration curves of ihe solutions (i) and
(iii), 5 and pL, values were calculated. The 7 values
were plotied against the corres, onding pL values w0
get the formation curves of the metal comp.eXion equili-
kria (Fig. 2). From these formation cu ves the values
of stability constants log K, ard log K, were determined
which correspond to the pL. valuesat 7= 0+5and 15,

Two rlots one of log #/(1 —7) against pL. (Fig. 3)
and the other of log 2 — A)/(7a — 1) against pL. (Fig, 4)
for different metal 1on systems were also drawn,

From these curves the values of log K; and log K,

were evaluated, These values agree fairly well witl:
those obtained from half integral method exceptin

tne case of cadmium where the Iog K; value had {o
be determined by graphical method on eXtrapolation
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Fic. 3. 2-Hydroxy-1-naphthalidene-p-N-dimethyl-

aniline.
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Fig, 4. 2- Hydﬁmy—1-naph*Lhahdme-pr-N-dlmLLhyl-
aniline.
of the curve, In addition the least square method
was also applied to calculate Jog K;andlog K, in the
ase of Nit? and Cut*?, The most representative values
are recorded in Table 1,

TABLE I
Stepwise stability constants of varions compleyev®
== 30°C ~ Q-1 \1
Catipns P+ Cu Ni- & Co' ¢ o Tt CHﬂ ] M 43
log K, 9+ 59 10- 65 6-76 7.35 s.05  s.73 3.5
log K, 523 6:95 476 452 0\ ‘o
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* For HF, K, and K, correspoad to the species LIf and L, respectively, while for the me al or s K, and

K. carrespond to the Spectes ML snd ML, resperctivety,
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The order of stability of bivalent metal chelates
was Cu*? > Co*¥ > Ni*® >~ Znt? >~ Cd*2 > Mg 2.

The order in the case of Co+? complex is reversed
with respect to Ni*? complex, as compared to that
observed by Maley and Mellors,
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FIRST INTERNATIONAL SYMPOSIUM ON AVIAN ENDOCRINOLOGY

HE First Interpational Symposium on Avian

Endocrinology, held at Calcutta, during Japwary
10~15, 1977 was convened by Professor Asok Ghosh,
Professor of Zoology of the University of Calcutta,
and presided by Professor Donald S. Farner, the
Chairman of the Department of Zoology, Univer-
sity of Washington, Seattle, U.S.A. The Sympo-
sium was inaugurated by Professor M. R. N.
Prasad, Senmior Professor of Zoology, University of
Delhi., The inaugural session was presided by
Dr. S. K. Mukherji, Vice-Chancellor, University of
Calcutta. A number of renowned scientists from
the U.S.A,, U.SS.R., Canada, UK, Germany,
Denmark, France, Holland, Hong Kong, Japan,
Nepal, Bangladesh and different States of India
partictpated in this symposium. - The total number
of delegates was around two hundred.

The Scientific Programme comprised of ten sepa-
rate sessions, viz, I. General Organisation of the
Avian Endocrine system; II. Neuroendocrine

Mechanism ; III. Physiology of the pineal body;
1V, Pancreatic islet and carbohydrate metabolism g
V. Developmental endocrinology; VI. Mechanism
of Hormone action; VII. Reproduction; VIII. Adre-
nal gland; IX. Thyroid and Parathyroid glands:
X. Renal endocrinology ; and X1I. Valedictory session.
Altogether sixty scientific papers were presented
(twenty plenary lectures and contributed papers)
during the 6-day symposium,

Both theoretical and applied aspects of avian
endocrinology was discussed and the role of hor-
mones on poultry and egg prduction was empha-
sized. A number of papers was presented on pest
birds and birds which are agriculturally beneficial
and there was a general opinion that a scientific
inventory on this espect would certainly help avian
endocrinologists all over the world in the
biological control of pest birds and an increase in
the population of the beneficial birds.



