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ABSTRACT
A new, rapid and simple spectrophotometric method for the determination of bruciae,
strychnine, 1, 10 phenanthroline, 2, 2’ bipyridyl and iodine has been developed based on the

formation of triiodide ion via the charge transfer complex formation.

to be the most suitable solvent.

INTRODUCTION

SPECTROPHOTOMETRIC determmmmation of a

number of compounds (donors and acceptors
forming charge transfer complexes) is based on the
charge transfer band maxima of the complexesi™d.
Some methods reported for the estimation of the
bases are generally based on their basicS8 and
redox3°7, properties and on spectral characteristics®
of these donors.

Brucine and strychnine have been estimated titri-
metrically® involving the formation of relatively
insoluble compounds with bichromate, mercury (II)
and thiocyanate, the method being completed by
titrating the excess reagent suitably. These
procedures obviously are time consuming; 1, 10-
phenanthroline and 2, 2-bipyridyl are determinedo
anologously, based on the formation of the insoluble
silver(Il) salts. The titrimetric1?0 determination of
1, 10-phenanthroline, 2, 2’-bipyridyl, brucine and
strychnine in  50¢5 acetic acid-acetic anhydride
solvent, potentiometrically with perchloric acid,
indicates that these are monoacidic bases.

We have earlier reportedl! a spot test for the
detection of 1, 10-phenanthroline, jodine and iodate,
based on the formation of a complex between the
base and iodine. However, there seems to have been
no report of the determination of these nitrogen
bases, utilizing the ultimate formation of triiodide
ion. The present paper describes the spectrophoto-
metric determination of these bases with iodine via
the inner complex formation. Incidentally it is
possible to utilize the procedure for the determina-
tion of iodine also. The method is quite simple
and rapid as compared to earlier methods.

EXPERIMENTAL

Reagents—1, 10-phenanthroline (E. Merck)) was
dried at 105° C and recrystallised from benzene.
(mp. 117°C). 2, 2-Bipyridyl (E. Merck) was
recrystallised from benzene, Jodine (B.D.H. India
A.R.) was purified by resublimation under reduced
pressure. Chloroform, 1, 2—dichloroethane. methanol
were used after purification by distillation by
standard  methods!2,  Brucine and strychnine

Dichiloroethane is found

(chempure, Analar) were recrystallised from
chloroform.
PROCEDURE
Spectra—Absorption measurements were made

with Beckmann D U Spectrophotometer at room
temperature (25° C) using matched s:ica cells, 1 cm
pathlength. The spectra of the mixtures of brucine-
iodine, 1, 10-phenanthroline—iodine, 2, 2’-bipyndyl-
iodine, strychnine—iodine in the solvent were scanned
with iodine in the solvent as blank., A characteristic
new band at about 365 nm ind.cates the formation
of triiodide ion, 7.e., inner complex formation. The
colour of the solution at thts stage is yellow,
Procedure for the nmirrogen  bases—Suitable
aliquots of the nitrogen bases from the stock solu-
tions, prepared by dissolving accurately weighed
samples in the solvent, are transferred to 10 mi volo-
metric flask. Jodine solution (1 ml) is added to
each flask and the contents made up to the mark
with the solvent, The absorbance of the solutions
are measured at the 365 nm against the reagent
blank. A calibration curve is drawn from the
results, The sample solution is then treated with
an excess of the reagent and its absorbance measvred
against the reagent blank. The amount of the
base is then read off from the cablibration curve.

TABLE 1
Titrimetric determination of mole ratio

Yolume of Volume Amount Amount of Mole
1,10-phenan-  of of O.P. iodine ratio
throline 10dine {(gm) (gm) I.;O.P.
_ (O.P)
10 mi. 7-8ml.  0-2507 0-4705 1-866
10 ml, 8-1ml  0-2507; (-4887 1-938
10 ml. 3-1ml. 0:2493  0-5260  2-087
10 ml. 3:2ml. 02493 0-5420 2:155

Procedure for todine—Suitable aliquots of jodine
from the stock solutions, prepared by d'ssolving
weighed samples in chloroform are transferred to
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Spectrophotometric deternungtion of nitrogen bases and iodine

TABLE 11

s e B B e

Constituent Amount of constituent (ug/ml)
Solvent Reagent determined

Taken Found

Chloroform Brucine lodine 2-00 2-00
300 5-02

10-00 9-95

2000 19-90

Chloroform Iodine Strychnine 5-00 5-00
10-00 1010

20-00 19-95

30-00 2930

Chloroform Iodine Brucine 0-60 0-60
1-50 1-51

3-00 2-98

6-00 5:98

15-00 14-95

Chloroform. Strychaine Todine 10:00 10-00
20-00 20-20

40- 00 39-50

1, 2, Dichloroethane Iodine Brucine 0-40 0-40
080 0- 805

240 2:42

360 3-55

1, 2, Dichloroethane Brucine Todine 0-90 0-90
260 2:62

8- 50 8-40

2200 21-55

1, 2, Dichloroethane Iodine 1, 10-phenanthroline 155 156
225 223

340 344

455 449

1, 2, Dichloroethane Todine 2, 2’ Bipyridyl 320 322
450 455

578 572

650 6435

1, 2, Dichloroethane Iodine Strychnine 2-00 2-00
4-50 4-45

12-00 11-90

18-50 18-40

Methanol Yodine Strychnine 950 S-80
2-40 2+55

10-50 10-80

20-00 2050

t ' Brucine 1-50 1-60

Methanol TIodine 3-00 310
9:-50 9-80

' 1, 10-phenanthroline 600 61-5

Methanol Todine P ‘ 00- 0 92-5
1250 1200

215:0 22000

‘ ’ Bipyrid 120-0 124-0

Methanol Iodine 2, 2" Bipyridyl 224-0 239.0
340 0O 348-Q

450-0Q 460 0
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10 ml volumetric flasks. One millilitre of brucine
solution (excess) is added to each flask and the
contents made up to the mark with the solvent. The
absorbance of the solutions are measured at 365 nm
against the reagent blank. The concentration of
the unknown solution is calculated by referring the
absorbance data to the calibration curve.

RESULTS AND DiSCUSSION

In our previous communication’l, we have
reported the formation of a blue precipitate which
slowly changes its colour to brown in course of
time. Further it has also been observed that the
absorbance of a solution of 1, 10—phenanthroline and
iodine in chloroform at 365 nm increases. This
is probably due to the transformation of an outer
complex to inner complex,

Ashworth et /.13 studied the polarovoltric end
point method for the titration of organic nitrogen
bases, with iodine. They also found that some
precipitate first forms which then takes on some
more iocdine to form an iodine richer product but
could not explain the widely fluctuating data. The
gravimetric method, as also the titrimetric method
(of back titrating the excess iodine m the filtrate)
in this investigation showed that the stoichiometry
of 1, 10—phenanthroime : jodine = 1:2 (approx.)
as can be seen from the results in Table I. Ouwr
results on the gravimetric and titrimetric methods
are exactly similar to those of Ashworth er 4l.13,

However, such difficulties in the spectrophoto-
metric deternmnation of these bases do not seem.
to arise with 1, 2-dichloroethane as the solvent
(Table II). The deviations observed in the gravi-
metric or titrimetric method may be due to slow
transformation of the outer complexes, first formed
to inner complexes. With comparatively stronger
bases like brucine and strychnine the formation of
the inner-complex and consequently the tnhalide ion
may be fast enough, so that the determination of
these bases by the spectrophotometric method is not
beset with such discrepancies. Sumilar type of fast
transformations with the consequent immediate
triilodide ion formation in more polar solvents has
been reported earlierl#-17

The deviations observed in chloroform in the case
of 1, 10-phenanthroline and 2, 2’-bipyridyl also can

Science

be explained as due to the dependence of the trans-
format:on of the outer complex to inper complex
and the dwelectric constant. The variation to the
extent of 5¢5, in the determination of these bases
in methanol, may be due to the probable photo dis-
soc ation!® 1?2 of jodine-methanol’ complex.
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