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SPECTROPHOTOMETRIC DETERMINATION OF
OSMIUM WITH MEPAZINE HYDROCHLORIDE

MEePAaZINE hydrochloride, MH, 10-[ (! -ethyl-3-piperidyl)
methyl] pheaothiazine hyd-ochloride is recommenrded
as a new reageat for the spectrophotometric determi-
natio1l of osmium(VII{), The method invelves the
formation of a red coloured species which is believed
to be a radicalcationin 1:0-3-0 N HC). Forfulldevelop-
meat of colour 11tensity a ten-fold molar excess of the
reaget is required. The red species exhibits maximum
absorbance at 512-516 nm, The reagent ard the
metal do not absorb at this wavelength. The maxi-
mum colour development takes place after 8 minutes
and the absorbance readings remain coastant for
one hour at 10-30°C. No change in absorbance
is observed when the order of addition of reactants
was varied. Beer’s law is valid over the concentration
range 0-16-6-4 ppm and the optimum range as
evaluated by Ringbom’s method!? is 1'0-6-2 ppm,
According to Sandell’s expression, the sensitivity of the
reaction 15 Q-018 pg/cm? and the molar absorptivity
is 1-05 X 10% litre mol* cm~1 at 515 nm.

Sample solutions containing 4 pg/ml of osmium
prepared by the standard procedur¢e gave a relative
error ¢f + 0-7% and standard deviation of 0-002.
The following amounts (ug/m]) of diverse ions are
found to give less than +29 error in the determination
of 4 pg/ml of osimum(VIIL}: rhodium(Il) 15, iri-
dium(I11) 14, platinum(lV) 2, ruthenium(Ill) O0-6,
palladium({Il) 0-6, iron(II) 2, cobalt(Il) 72, nickel(I1)
660, copper(Il) 70, fiuoride 1460, chloride 4500,
bromide 1900, iodide 3, nitrate 1575, phosphate 1420,
sulphate 6000, acetate 7340, oxalate 920 and EDTA
5800.

Syathetic mixtures corresponding to osmiridium
alloy wezre prepared and the osmium content was
determined following the standard pocedure., The
results are given in Table I. The proposed method
oTers the advatages of simplicity, rapidity and good
s:13ttivity without the need for heating or extraction.

Standard procedure—To an aliquot of the sampie
solution containing 4 to 160 pg of osmium(ylil)
(prepared from osmium tetroxide in 02 M sodiym
hydroxide and standardized jodimetrically®) were
added 8-5ml of 6N HCl and 2m] of 0:2% aqucous
MIH solution and the volume was made up to 25 m]
by adding doubly distilled water, The soluticn was
mixed well and the absorbance was measured at 515
nm after standing & minutes against a reagent blank
prepared sinularly,

TABLE ¥

Determination of osmium in synthetic mixtures
corresponding to osmiridium alloy

Os(VIII) Ir(I11) Os(VIIT)
taken, ppm added, ppm found*, ppm
1-20 0-3 120
2:40 0-6 2+39
3-60 0-9 3-59
4-80 1-2 4-79
6-00 13 599

*The amount of osmium (\;'III) found is based on
ten determinations.

M/s. Byk Gulden Lomberg Chemische Fabrik,
GmbH, Koistanz, West Germany, are thanked for
supplying pure mepazine hydrochloride.
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THERMODYNAMIC FUNCTIONS OF SOME
BIVALENT METAL ION CHELATES OF
DL-a-AMINOBUTYRIC ACID

Introduction

IN previous publications!*3 from this laboratory,
the slability constants of some amino-acid metal
chelates, including those formed with e«-amino-
butyric acid have been reported. . It is recognised
that for a proper understanding of chelation
reactions, a knowledge of the thermodynamic
functiony is imperative. Gergely ef al.t have earlier
reported thermodynamic functions of some common
bivalent transition metal chelates of a-aminobutyric
acid, In the present paper we report the thermo-
dynamic [unctions (AG, AH and AS) of Be(ll),
Cd(ll) and Hg(Il) chelates of DL-a-aminobutyric
acid.  Their formation has been pofentiometrically
studied by Irving and Rossotti’sd method.
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Experimenial

Three mivtures {acid), (acid 4 ligand)
and (acid + ligand 4 metal jon) were potentio-
metrically titrated separately with 0-1 M NaOH
soluljon in a double walled titration vessel with a
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The enthalpy change (AH) has been deter-

mined by temperature coefficient method by the
equation :

AH =2-303 RT,T;(log K, — log K,)/(T: ~T,)

and the free energy and entropy changes were
calculated as:

AG = —2'303RT JogK
and
NG = AH —TAS.

The results are reported in Table II

It is observed that the stability constants show
a regular decrease with the Increase in tempera-
ture.

A perusal of ‘thermodynamic functions shows
that Be(Il) chelates have a very favourablz
enthalpy change for the formation of first chelated
complex whereas Hg(Il) chelates are more entropy
stabilized. The entropy change for the second
step in Be(Il) system is rather anomalous,

sealed on water jacket at a fixed temperature.
Total volume was kept at 50 ml each time and
the Jonic strength of 0-1 M was maintained by
addmg NaClO, solution. Purified nitrogen was
bubbled both before and during the titration tuo
exclude CO,. pH measurements were done by a
Leeds—Northrup pH-meter using glass electrode,
From the shifts in the pH titration curves, the
values of 7, 72 and pL were calculated by Irving
and Rossottr's? method.

R-sults and Discussion

The protonation constants as well as metal-
licand stability constants, as computed by correction
term and successive approximation methods, ai
different temperatures, are given in Table L

TaBLE I

Stability constants of Be, Cd and Hg chzlates of DL-a-aminobutyric acid ar different temperatio es
(PL =01 M NaClOi)

Stability consta-its

Metal ion e ———— —
20°C 23°C 30°C 35°C 40° C
BE([I) LDg KlH 9'62::0'02 9'49:]:0'02 9'35::0'03 9*22::0'02 9'07::0'03
Lﬂg KEH 2'35::0‘01 2'30:1:0'02 2'26::0'02 2'23::0'01 2'20:"_—0'01
Log K, 6:904+0-02 6-8010-03 u 6-714-0-02 6-614+0-02 6:524.0-03
L(Jg Kg 5'95::0'02 5'90::0'01 5'86:_—_‘0'01 5'82::0'01 5'77::002
Log B, 12-854-0-04 12:-704.0-04  12-5740-03  12:4340-03  12-2910-05
C.i(.[[) Log Kl 3'49:t0'01 3'46i0'02 3'42—'-—0'01 3'39::0'01 3'35::0‘02
Log K, 3-444.0-01 3-40-£0-02 3-3540:02 3:314+0-02 3-:271+0:02
Log B. 6-934.0-02 6-864+0-04 6:774+0-03  6-7040-03  6-62--0-04
Hg(ll) Log K, 6-6140-03 6-554.0-02 6-504-0-01 6-46+0-02 6-411+0-02
Log K, 5:5140°02  5:474.0-02  54440-01  5-414+0-01  5-3840-01
Log B, 12-1240-05  12-0240-04 11-9440-02 11-874+0-03 11-7940-03
TABLE II
Thermodynamic functions of Be, Cd and Hg chelates of D L-a-aminobutyric acid
(Temp. 20°C, p = 0-1 M NallQ,)
Metal ion — NG, — AG: —~ AH; — AH, AS, AS,
Kcal/mole K.cai/mole Kcal/mole Kcal/mople e.u. e.u.
B&(H) 9'28::0'04 8'05:{:0'01 7'7::0'1 3 7i0'1 5:‘_“_1 15_-:[:1
cd(n 4-7240:03 4.-6440-03 3-140-1 34401 541 541
Ha(dD 8-944-0-03 7-46-4-0-03 4:54-0-1 2:840-1 1541 161

a— apar - —————
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SYNTHESIS OF KANZAKIFLAVONE-1 AND
KANZAKIFLAVONE-2

MUNEHISA ARISaAwa ef alb? have recently isolated
kanzakiflavone-1 (I) and kanzakiflavone-2 (I1I) from
Iris unguicularis POIR and assigned to them, the struc-
tures 5, 8-dihydroxy-4’-methoxy-6, 7-methyler.edioxy-
flavone and 5, 4-dihydroxy-6, 7-methylenedioxyflavone
respectively on the basis of spectral and chemicaj
studies. In order to confirm the above Structures,
we have synthesised 1T and II which are identical with
the natural compounds in all respects.

For the synthesis of kanzakiflavone-2 (I1), a mixture
of scutellarein® (IIT) (500 mg), methylene iodide (0-4
m}), dry acetone (100ml) and ignited K,CO, (2 g)
was refluxed for 18 hrs. The mixture was filtered and
the solvent distilled. Water was added to the residue
and the yellow solid which separated was filtered. Tt
was purified by passing over a column of silica
gel and crystallised from alcohol as yellow prisms
(200 mg), m.p. 311-312° (tit.2 m.p. 310°).

UV: AMeOH 284334 nm (log €4+12, 4-32)

|

AMeOIL L AICI, ¢ 290 (sh), 295, 360 nm (log e
410, 4-19, 4-32).

IR: wruiel 3300, 1680, 1030, 930 cm™?

NMR (CDC),, 8) 7-65 (d, J==9-0Hz, 2II at C,
and C, positions),
6:82(d, J=9:0 1Mz, 2IT at C, and G,

positions),
6-50 (s, 1H, C,MI), 6:30 (s, 11, CyI1), 6-00
(s, 211, O-CIH[,~0).
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The spectral data of this compound weie found to

be in full agieement with the data given in literature?
for (1),

{2

—_— y 3
= Q /2N ,G 0 /8
OH .. “
H O
o O On O
il . Hy=0n, ﬁz":CHg
1 H.l:F:z:H

v RBy=k R =ChHy

For the synthesis of Kanzakiflavone-1 (I), (II)
(300 mg) was partially methylated with dimethyl su]-
phate (0-14 g), dry acetone (5 ml) and K,CO; (2:0 g)
by refluxing for 6 hrs, On working up in the usual
way, it gave the methyl ether (IV) which crystallised.
from CH,OH as pale yellow needles (200mg), m.p.
250-252°,

UV: AMeOH 280 330 nm (log e 4:10, 4-30)

IR: wwel 1680 em! (carbonyl)

Max
NMR: (CDCl,,8) 7-65 (d, J =9-0Hz, 2H at C,.

and Cg. postitions),

6:82(d, J =9-0Hz, 2H 2t C, and C.
positions),

6:50 (s, 1H, C.,H), 6-30 (s, 1H, C,H),
6-00 (s, 2H, -O-CH,-0-), 3-80 (s, 3H,
OCH3),

The methyl ether (IV) (200mg) was dissolved in
aqueous KOH (10ml, 5%) and pyridire (5 ml) added.
The solution was stirred at 15-20° and K»S,0, solu-
tion (500mg in 40 ml of H,0) added dropwise durirg
the course of four hours. The solution was left over-
night and acidified with dil. HC! to Congo red. The
precipitated unreacted compound was filtered and the
filtrate extracted with ethyl acetate to ensure complete
removal of the unreacted compound. The aquecous
layer was treated with conc. HCl (6 ml) and Na,SQO,
(100 mg) and heated on water bath (70°) for 30 min.
when a brown mass separated. It was filtered and
crystallised from pyridine-niethano! as yellow needles
(60 mg), m.p. 291-293° (lit.! m.p. 291-293°).

UV: AMeOH 280 345 nm (log e4-11, 4-30)

max

AMOH. 1 A1, 295, 370 nm (log € 4-10, 4+28)

max

IR: el 3340, 1680, 1030, 930, 770 cmt

NMR: (CDCML,8) 7-80(d, J = 9-0Hz, 2H at C,, and
Cq- positions),
6:80 (d, J =9-QHz~7, 2H at
positions),

6-42 (s, 1H, CID, 596 (s, 2H, O-CH,-Q),
3:82 (s, 3, OCI,).

The spectral data of this compourd were fourd to
be tnfull agreement with theliterature! dota of karzaki-
flavone 1 (1).

Our thanks are due to Professor M., Arisawa, Faculty
of Pharmaceutical Science, Toyama Univgrsity, for
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