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ASCORBATE-M (IT) SYSTEMS—EQUILIBRIUM
STUDIES

L-AsCORBIC ACID (Vitamin C) solution in water readily
undergoes aerezl oxidation in presence of traces of
some transitional metal ions! especially under alkaline
conditions. The reversible oXxidation-reduction of
I ~ascorhic acid in biological systems (s probably infiuen-
ced by the thermodynamic and kinetjc stabilities of as-
corbic acid-transitional metal complexes. The stabilities
of a number of metal ions determined by physiCo-
chemical techniques are reported 1n literature® -,
These studies are scanty specially with the biologically
active Metal ions and they do not throw any light on
the role of metal ions on ascoerbic acid oxid.tion.
We have now determined the step stability constants
of ascorbic acid complexes with bivalent Mietal ons
namely, Fe(ll) Mn(ll), Co(II), Ni(11), Be(ll) and
Pb(il) using Bjerrum-Calvin pll titration technjgue® 0
in aqueous solutions of ionic styength 0:05 M (KNO,;)
at 25°C. During the pll titeation 1coction N1XtUp Cy
were kept siturated with Np gas to avold acreal
oxidation of Leascoibic acid,

Muterials and Meihods

Solutions of Anular grade reagents of BDIL (Indin)
were prepared in redistilled water, The netal fon
solutions weie standaidized by conventional tech-
nigqucs , Leascorbic acid (BD1I) was used as suh,
Potassiulil putrate sololjon was employed to mujntain
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constant jonic strength, Philips pH meter (PR 9405)
was Used to record the changes in pH during titration,

Following sets of reaction mixtures were prepared
for studying each of the complexes :

Total

e—

KNQ, HNO,  Water Metalicns
volure { Mj (G-10 M) (G-01 M)
100-0 mi
Solu- T
tion A 5-0ml 100 mj 850 ,
950 m]*
Solu-
tion B do, do. 20-0
95-0 m[¥
Solu-
tion C do. do. 750 5:0 m]

* 0-0440 g of ascorbic acid was transferred with
5 m] of water (TCL, = 2'5 X 10-3 M),

The solutions were titrated by standard KOH solua
tion in an air-tight bottle in which N, was coastantly
bubbled and change in pH measured, After the titra-
tion fhe anmiysis® of ascorbic acid showed that it
renained unoxidised during titration, In the titra-
tion of meatal-ligand systems turbidity was observed
at pH 9-0 for Mn(ll), Fe(1I), Ni(lI} and Co(lD) as
pH 7-0 for Pb(II). For Be(1l) no tuybidity appeared.

On the basis of above data, the titration curves
were prepared from which 5, nif and pL were calcu-
Jated by Irving and Rossotti method® and finally pk,
and log k, were evaluated from formuation cuives by
Bjerrum half i method, The nuwtuie of formation
curves indicates that only BedI) forms stable 1:2
compjexes whereas cthers form only 1D I complex which
probably hydrolyse at higher pH, The relevant stabi-
fity constants are given jn Table 1.

TABLE |
Stability constants of ascorbic ecid-metal complexes

at ionic strength of 0-06 Af (KNO; 0-05M + 1INO,
0-0IMYT25°C

P—— R p—— el o e e -l = - [oranpnmm—m————Te N e L R T T

T e g v Hiw

Cation g K, og K,
12 9.0 (3-8 79 (8-Q%)
Pbe 8.2 ve
M 342
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The valaes given in pirentheses are colculated by
least sg-aie methed,

The authors are thonkhful to tre C.SLR. (New
21hi) for providing fellows“ip to one of them (S, P.).
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SYNTHESIS OF QUINAZOLINONE-
4-N-MANNICH BABES

A SERIES of quinazolinone-4-N~Mannich bases have
been syathesised from quinzolinone—4 and  various
primary aromatic amines in the presence of formal-
dehyde.

Compounds having an active hydrogen atom on
nitrogen such as salicylamidel, succinimide23, phtha-
limide*-% 4-npitrophtla imide?, isatins® and quinazd-
linones® have been reported to undergo ready
Mannich condensations furpishing N~Mannich bases
in 200l :yitids. Quinazolinone—4(1) may be CONSie
deted 2 cyclic amide and as such the hydrogen atem
attached at position 3 to nitrogen should be appreci-
ably labile to participate in the Mannich condensa-
tion. It was therefore considered of interest to treat
[ with a few primary aromatic amines to furnish N-
Mannich bases (11).

Fusion of anthraniliz 2cid with {ormamide yieltded
I. which was then treated with formalin and primary
amines in equimolar proportions. II thus obtained
were characterised by means of elemental analyses and
I.R. spectral dara. As is evident from Table I this

!‘J
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reaction is possible with aromatic
amines having electron donating as well as electron

withdrawing substicuents. Thar the Mannich reaction
occurs at IN-3 has already been established?,

@‘ » w;w@ *

p &

TABLE |
Quinazolinone-4-N-Mannich Bases(if)

-
—r

Si. R M.P. Yield Molecular
No. °C o foimola
1. H 152 60 C, H,N,0
2. 4Me 135-36 33 G H; N;O
3. 4-OMe 16061 55 C, H N,O,
4. 4-Cl. 1§6-87 5§ G H,CIN,O
5. 3-Ci 166-67 50 €, H,,CIN,O
6. 2-0OFt 148 55 Cy,H,,N;0,
7. 4-Ph 174 60 Co H, N,O
8. 4.COOH  215-17 60 C,,H,,N,0,
9. 4-CQOMe 204 55 Cy;H( N0,
10, 3-COOH 198-99 50 C,H,;N,0,
11. 2-COOH 184-85 45 C H 3N, O,

All commpounds gave satisfactory nitrogen znalyses

ILR.(cm1) : 6 =1675 (C = Q), 3380 (NH), 1605
(C=N),

8 = 1678 (C=0, ring), 1700 (C=Q, ¢ rboxylic),

3000 (OH, carboxylic), 3345 (NH), 1602 (C=N),

Experimental !

Quinazolinone—4 was prepared according to pub-
lished method10-11,

Qu:nazolinone—4—N-—-Mannich bases(Il) (Table 1)

An intiigare mixture of I (1:46 g5 0-01 mode),
formalin {(1'5 ml) and aniline (0-93 g.) in 20 ml
of e:hanol was warmed on a waterbath with stirring for
10 min and chereafter 1t was allowed to remain at
room temp. overnight. The solid product thus separa-
ted was filtered and rectystallised from ethanol.
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