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Polymerization did not occur with AA and oxygen,
alone. Onfy in the presence of Cu(ll) polymeri-
zation took place. In the presence of hitrogen (zero

partial pressure of oxygen) negligible amount of poly-
mer was formed, which may be due to the
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version of monomer below 30%.

The rate of polymerization R,, (— d[M]}dr) was
evaluated gravimetrically. The flirate was used for
the determination of AA disappearance (— d[AA)/dr)
spectrophotometrically. Estimation of the dehydro-
ascorbic acid was carried out as reported in the litera-
ture®, The wvalues of chain length, », were obtained
by measuring the viscosity of solutions of poly (methyl
methacrylate) PMMA In benzene at 25 + 0 01°C
and using the following Telationship between the intrin-

sic - viscosity [#] and the chain length - n, given by
Baxendale et al.t® for PMMA

n=2-81 x 103 {nl**2,

The influence of Cu(ll) ion on the rate of poly-
merization was very interesting. In the lower coa-
centration 1ange, ie., below 3:0 x 105 M the R,
was increasing with increase in [Cu{ll)]. The order

A NEW INITIATING SYSTEM FOR THE VINYL
POLYMERIZATION

THe" initiation of vinyl polymerization in aqueous
medium by tedox catalysts has been the subiect of
extensive investigations and the mechanisms of several
oxidation-reduction processes In solution Invoiving
electron transfer and leading to the formation of free
radicals have been elucidatedl. Redox systems com-
prising an oxidisable substrate and molecular oxygen2 3,
however, have not received much attention, Ascorbic
acid has been used as reducing agent with several oxi-
dants, viz., H»yO34, K35,045+ KMnQ4’, etc., t6 produce
free radicals capable of initiating vinyl polymerization
in aqueous media. Taqui Khan et al8, in their study
on the kinetics of the copper(ll) ion catalysed oxi-
dation of ascorbic acid (AA) by molecular oxygen,
have observed the production of free radicals from
the metal ascorbate oxygen complex. It is the aim  with respect to Cu(ll) inthe range 0-8-2-4 x 105 M
of the present investigation to study the kinetics of the  was 0-5. " In the higher concentration range of Cu (11)
polymerization of viny]l monomers using AA-Cu(ll) ie., above 6:0 x 10-5 M, the rate of polymerization
in the presence of molecular oxygen. decreased with the iIncrease in [Cu(ll}]. Swmmlar
Methyl methacrylate (MMA) (Rohm and Haas) Observation with respect to other metal fonsi!-13 has
was freed from inhibitor with alkali, washed, dried b¢en reported.,
over’ anhydrous sodium sulfate, distilled under reduced
pressure and stored at $° C. Ascorbic acid and copper
sulfate were Analar grades and used without fruther
parification. 2, . 4-Dinitropheny! hydrazine, thiourea

In the present investigation rate of polymerization
was found to be proportional to [MJ]*? at lower
[Cu(ID)] range, while it was proportional to [M}? at
higher {Cu(Il)]. The R, was found to be independent

and “sulfuric acid ‘were all BDH Analar grade samples.
Water distilled thrice in an all-glass quick fit se€t-up
-whs alsed .for'the polymerization reactions, and for
solution preparations, Owing to its high oxidizing

of ascorbic acid concentratmn above 11 x 1073 M,
Similar nbservanons have been mporte& by earler
workers3—7, Molecular oxygen increased the rate
linearly,
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Rise in temperature increased the rate, while increase
in {H*] decreased the rate of polymerization.

The rate of ascorbic acid disappearance was found
to be independent of [MI], while it increased with
increase in [Cu(I)], [AA] and [O,]. }

PDirect dependence of chain length on {M] and inverse
dependence on [Cu(Il)] and {O:z] were observed. “n’
values were found to be unaffected by {AA].

These observations may be accounted by the following
tentative scheme for the polymerization of methyl
methacrylate. The HO,® and ascorbate anion radi-
cals produced by
ascorbate oxygen complex may initiate the polymeri-
zation. The termination of the gmv}ing chains i1s by
mutual combination at lower {Cu(Il}] and by linear
termination by Cu(Il) 1ons at higher [Cu(ll}]). Termi-
nation of the vinyl monomers by metal ions has been
very well established® 1*~18 both in aqueous and non-
aqueous media. These two different modes of termi-
nation may result in the transient orders with respect
to monomer at two different Cu{ll] concentration
ranges. The overall rate of polymerization may be
expressed by the following relationships:

R, o¢ [M]*/2[Cu%]°% [0,] [AA]
at lower copper concentration range.
R, < [M]{O:] [AA]%/[Cu®*]

at higher copper concentration range
The rate of AA disappearance

— d[AA)/dr oc [Cu*t][0.][AA]
and chamn length ‘n’
n o (M]J[Oz1{Cu?rl.

Further details with reaction
published elsewhere.
being carried out to arrive at the efficlency of these
initiating systems,
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PHYTOCHEMICAL STUDIES ON
CASSIA SIAMEA LEAVES

IN view of the popular use of Cassia siameq leaves to
cure skin diseases and to reduce swellings! a detailed
chemical exammatmn was taken up. There was only
one report of chemical investigation of Cassia Siamea
leaves in which Hussat1|all~Wa]_|l et al.2 reported only
barakﬁl a nq\re‘. dioxaphenalene derivative.

The powdered leaves were completely exnact;dﬁ
with alcohol and the total alcoholic extract was c¢on-
centrated to a small bulk and fractionated with petio-
leum cther, ethcer and ethyl acetate,

The petroleum ether extract was saponificd and
chromatographed over alumina when two crystalline
substances were obtained. OfF the twa, one was wan
m.p. 84-86°'. The sccond crystalline component was
obtained as shining plates from acctone m.p. 1397
[2],20~35-T" Cyt,, 01 acetate, mp. 126° (2),.2¥ —
40-7" Cuyli20:. The identity of  the  compoupd
was cstablished by mum.p. and TLC comparison amd
identical LR, spectra with authentic fissitosierod,

The residue from the cther estract gave  positive
colour reactions for Oanvonotds, This  residue was
macerated  with 5, dilute hydrovhlone acid. The
acid solution was neutratised and the residue was
estracted  with chioroform and - aystalhsed fiom
methana! when lemon yetlow tefractmg needles  were
obtained, nup. 1657 CiblpOy Suney of hteratire
indicated this compound could be barakol aml hence
the derivatives reported for barakol wete aetempted,
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