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Abstract :

This research includes some new chemical reactions which have been carried out on polymeric sodium xanthate salt

(prepared from poly(vinyl alcohol)) .
The reactions includes :

(1) the conversion of polymeric xanthate into polymeric xanthate esters by the reactions with o-chlorobenzyl chloride

and dibromopropane ,

(2) the conversion of the polymeric sodium salt into polymeric ammonium salt , (3) the elimination reaction of the
polymeric xanthate salt to give polyene , (4) the crosslinking reaction of the polymeric xanthate salt with I, .

The polymeric products have been identified spectroscopically using the IR and UV , one of the product has been
identified by 'H — NMR also some of the products have been analyzed for C,H, N, S..

1- Introduction :

Many synthetic and natural polymers contain pendant
groups such as hydroxyl, carboxylic acid or ester
functions or any group attached to the main chain and
due to that the polymer can be chemically modified by
chemical reactions. The term modification normally
implies the interconversion or replacement of functional
groups or atoms (including hydrogen) already present .
The reaction may be directly carried out on the main
chain (backbone), or on pendant groups linked to the
main chain”.

Some examples about the reactions of poly(vinyl
alcohol) includes the conversion into polymeric
carbamate or urethane by the reaction with phenyl
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Also the reaction with sulfur trioxide to afford the
polymeric vinyl sulfate ©:
%—m,—cu% +80s —» ‘<~CH,— cn~> ... <‘cnz~ CH~>
(l)ﬂ ! (l) —;lom (I) — ;()sM
The dehydration reaction of the polymers has been
carried out to produce polyene :
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In other reactions the hydroxyl group has been replaced

by thiol group (SH) by the reaction with thiourea and a

base and also crosslinking through (— S — S —) linkage

has been introduced by the oxidation with hydrogen
peroxide:
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In the same way the esterification with benzoyl chloride
followed by mercuration with mercury (II) acetate has
been carried out also “**+9
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2 — Experimental :

2-1 Materials and instruments

Solvents and chemicals have been supplied by Fluka and
the poly(vinyl alcohol) has been supplied from
Nottingham Univ. Chem. Dept. Uk. With average Mol.
Wt. (125,000) .

The IR spectra have been recorded by (shimadzu FTIR
8400 specrophotometer) and in the range (4000 — 250
cm ') using KBR disk while the uy spectra were
recorded using (Centra 5 GBC Scientific) uv — vis
spectrometer and DMSO as a solvent .

The (C . H. N . S) analysis have been measured using
(Elemental analysis Eurovector EA 3000A Italy) in the
central laboratories of AL al-Bayt University — Jordan .
All polymeric samples have been dried using vacuum
drying oven (NAPCO . Model 5851) at 15 mm Hg and
temperature at 50 °C for about 24 — 48 hrs .

2-2 Preparation of polymeric xanthates

In (50 ml) round bottomed flask (0.2 gm , 4.54 mmole)
of poly(vinyl alcohol) has been dissolved in (23 ml) of
distilled water then (0.182 gm , 4.5 mmole) of sodium
hydroxide has been added and the mixture was heated
under reflux for 1h then left to cool at room temperature
then carbon disulfide (0.34 gm , 5.8 mmole) was added
in two portions with stirring .

The mixture was heated under reflux for 3hr then a
yellowish — orange solution was formed representing
polymeric sodium xanthate salt which has been reacted
in this form .

2-3 Preparation of polymeric ester xanthate
2-3-1preparation of polymeric S, S - 1, 3- propane
dixanthate

Prepared by dropwise addition of 1,3-dibromopropane
(0.23 gm, 1.136 mmole) to the aqueous xanthate solution
(12 ml, 2.27 mmole). The mixture was heated under
reflux for 1/2 hr and a faint yellow precipitate was
formed and after evaporation of the solvent the product
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was filtered under reduced pressure , then washed several
times with methanol and after drying weight recovered
was (0.1 gm) .
2-3-2  Preparation
xanthate

Prepared by dropwise addition of o-chlorobenzyl
chloride (0.36gm , 2.27 mmole) to the aqueous xanthate
solution (12 ml , 2.27 mmole) .

The mixture was heated under reflux for lhr and after
evaporation of the solvent the precipitate formed was
filtered under reduced pressure and washed with
methanol several times and weight after drying was (0.12
gm) .

2-4 preparation of polyene

(0.18gm) polymeric S-o-chlorobenzyl xanthate was
heated in an opened round bottomed flask (25 ml) in oil
bath and the temperature was raised to 280°C for lhr
then the heating was continued for 7hrs after lowering
the temperature to 250°C, weight recovered was (0.155
gm).

2-5 preparation of polymeric ammonium xanthate

A solution of ammonium chloride (0.121 gm , 2.27
mmole) in water (10 ml) was added to (12 ml , 2.27
mmole) of aqueous xanthate solution with stirring then
the solution was heated under reflux for lhr then the
colour of the solution changed to yellowish green then
the solution was heated further for 3hrs and the mixture
was transfered into a beaker (50 ml) then some of the
solvent was evaporated then a colourless rubbery
material was formed then filtered and after washing
several times with diethyl ether with stirring a white
precipitate was formed then after drying weight
recovered was (0.21gm).

2-6 Preparation of crosslinked polymeric dixanthate
Iodine (0.86 gm , 3.4 mmole) was dissolved in potassium
iodide (10 % , 15 ml) , the mixture was heated under
reflux for 15min then a red solution was formed then the
aqueous xanthate solution (34 ml , 6.8 mmole) was added
step by step to the iodine solution , then the mixture was
heated on a water bath for 2hrs then a white precipitate
was formed and after filteration under reduced pressure
washed several times with hot water then after drying
weight recovered was (0.025 gm) .

3 — Results and discussion :

3-1 Esterification of polymeric xanthates

Polymers (1) and (2) in scheme 1 were prepared by the
condensation reaction of polymeric sodium xanthate salt
with 1,3-dibromopropane and o-chlorobenzyl chloride
respectively .

The structure of polymer (1) was supported by the
infrared spectrum which showed a strong band at (1074
cm ") due to vy, of (C=S) bond and a band at (1251 cm
1) due to vy, of (C —0) bond of ester .

The product was analysed for (C, H, S) elemental
analysis giving the following results ( C =35.67 % , H =
5.56 % and S = 2.63 % ) with a degree of substitution
(Ds) of 5 % depending on sulfur analysis .

Also the infrared spectrum of polymer (2) showed a
strong band at (1093 cm ') due to vy, of (C = S) bond
and a band at (1236 cm ") due to vy, of (C — O) bond of
ester . Also the spectrum showed a band at (1575 cm ™)
due to (C = C) aromatic and a band at (744 cm ') due to

of polymeric S-o-chlorobenzyl
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(C — H) aromatic out of plane
disubstitution benzene . J

The uv spectrum showed three bands| at (195 , 260 , 308
nm) due to n—o*, B — band|, n — n* transitions
respectively .

3-2 Polymeric ammonium xanthate
It was prepared by the reaction of
xanthate with ammonium chloride as

bending for 1,2-

polymeric sodium
shown in scheme 1

The IR spectrum showed a characteristic absorption of
(—NH) bending at (1404 cm ') and (—NH) stretching at
(3141 and 3041cm ') and a mediu stretching band at
(1095 cm ™) due to (C =S) bond and at (1139 cm ") due
to (C — O) of ester respectively .
The uv spectrum showed bands at (195, 210, 276 nm)
due to n — o* , — *, n — * respectively. n

3-3 Polymeric crossliked dixanthat
This polymeric material has been prepared by the
reaction of aqueous polymeric sodium xanthate with
iodine in potassium iodide with heating as shown in the
experimental part and structure was supported by
observing two characteristic stretching absorptions at
(1085, 1095 cm”) due to (C =|S) and (C — O)
respectively , also the spectrum showed a strong band at
(462 cm™) due to (S — S) str. v.b. .
3-4 Elimination reaction of polymeric xanthates ester

The polymeric S-O-Chlorobenzyl xanthate was heated to
above 280 'C in an opened vessel for about 8hrs .

The reaction shown in scheme 1 and the structure of the

product was supported by the IR spe
a strong band at (1652 cm ') due to
at (680 cm ') due to the bending vil

ctrum which showed
str. of (C=C) and
b. of olefinic (C—H)

and also showed the disappearance of absorptions at

(1236, 1093 cm) due to (C —

0), (C = S) str.

respectively and also the disappearance of the (C = C)

str. and (C—H) bend. at (1575 , 74

4 cm ') of benzene

ring respectively .
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Scheme 1: preparation and reactions of polymeric
xanthate sodium salt .
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