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SU.LiARY
PART I :

iechanism Of Reaction of Alkoxy Adducts Of

Acrylamide and Hexahydro-1,3,5+Triacryloyl-

3-Triazine With Cotton Cellulose In None~
agueous Mediwm,

fieaction of alcohals with acrylamide:

The addition of methyl alcohol on the double bond *
of acrylaride reguires a very strong base as a catalyst.
Sodium methoxide proved its efficiency in catalyzing this
addition reaction in comparison to sodium hydroxide,
triethylamine and triethanolamine., It was shown taat the
degree of conversion of acrylamide increases Significantly
by increasing sodium methoxide concentration up to 0,05% o
A further increase in sodium methoxide concentration causes
a decrezse in the degree of conversion, reflecting the -
reversibility of the reaction. At higher sodium methoxide
conceunir:..on, 3plitiing ol ithe eiher zasuct takes place
via E2 P—elgﬂjnation NeCL . ddiie

NaOCH3
CHL,O0H + CH. = CH-CO-IIH =
-T

3 2 2 _—
OCH3

CH3—0~CH2~CH2—CO—NH2
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It can be shown that the dgree of conversion of
acrylumide to P-uethoxyuroyionamide increases rapidly by
(a) raising the reaction temperature from —300 to +40°C,
(v) by prolonging the duration of the reaction time to
180 minutes and (c) by increasing the concentration of

acrylamide (ca 209%) ,

Replacement of methyl z2lconol with ethyl alcohol
1.1 the nonagueous treparation of the acrylamide adduct yields
pP-ethoxyproionamide., On the other hand, replacement of
methyl alcohol with isopropyl alcohol in the nonajueous
preparation of acrylamice acducts failed to produce P-

(cimethy1)~methox; vropionamide,

Reaction of B-methoxypropionamide with cotton celtulose

Nitroger _.alyvsis showed that the reaction between
cotton celluloce and P—methoxypropionamide 15 dependent
urcn the tvype of c:talyst and aleo uzorn the aprlied reaction
conditicns. Sieniricant entancerent ir the extent of
reacyicon could :e scnieved wher iree zoids namely aydrochloric
and pnourlorlc ucius were Laterendently used ws catalysts,
fre extent of re:.t.orn obuervea wiik rt.osphoric acid is
hlgssier than that of the nyvérochloric acid varticularly when
the pad-drye-buking tecknicue was used. When the latter
techricue was aprlied, thne extent of tihe resction ootained
Was fresler in COolLparison oith trc padeoateh techniuue,
I: aaditicn, tne time of b4ikin, Lio a noticeable influence

on lne extent of the reac.lone oier sodiuam nydruxide was used
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viii

as a catalyst instead of the acidic catalysts, no react%on

occwred between kaethoxyfuvfduuumidu and cotton cellulose.

Acid catalyzed reaction of P—methoxypropionamide with
cotton cellulose in nonaqueous medium Seems to proceed via
substitution reaction to yield carbamoylethylated cellulose,
The reaction may be represented as follows:

ut
3~0-CH2-CH2~CO-NH2 —_—
Cell—O—CHz-CHE-CO—NH2 + CH30H

Cell-OH + C(CH

In suprort of this reaction are the following:

a) Alkaline catalyst failed to expedite the reaction‘between
’}dnethoxypropionamide and cotton .cellulose,

b) Alkaline hydrolysis of the modiried cotton showed substan=-
v-al amount of carboxyl groups, indicating hydrolysis of

the carbamoylethyl groups to cartoxyethyl groups,

Reacticn of :ethyl alcohol with fexahydro-1,3,5=-triacryloyle

s~triazine (I):

The reaction of .ethyl alcohol with I in presence
of sodium methoxide (0.05%) at 40°C tor varying lengths of
time (5-180 minutes) yields a number of reaction products
as shown oy thin-layer chromatography. This could be
associated with hygroscopic character of methyl aleohol,
since presence of water causes decomposition of sodium
methoxide to yield sodium hydroxyde and the latier splitts
the ring of I int. simpler compounds. Also, it is likely

that the metnox,=protionyl acdurt of I (if it is present in
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this mixture) decomposes under the influence of the methoxide
anion to give rise to I and methyl alcohol. In order to '
avoid these effects, the reaction between I and methyl
alcohol was catalyzed by triethanolamine and was carried

out in chloroform as solvent. Under these conditions only

one acryloyl sroup of I could be saturated with methyl

alcohol,

Reaction of the Hexahydro-1,3,5-mono (B—alkoxypropionyl )=

diacryloyl—S—triazine with cotton celluloset:

Reaction of the adduct of I and methyl alcohol with
cotton celiuluse ua, occur via a substitution reaction or
an aadition reaction or both under certain conditions,
According to cewlailea iivestligdation concerning factors
affecting this rez.tiza, it is probzuly correct to say that
reaction of hexah"dro—1,j,ﬁ—mono(p—methaxypropionyl) diacry-
loyl-s—triazi:e (mono udduct of I) with cotton cellulose in
nondyueous medlul [roceess es.entially via a suocsiitution
reaction witn eliminztlon of meteyl slcohol as shown oy the

mechaiilsm su: - ested o tie foilowing equation,

Cell~0H + CHSnO-H Uil C-CO—N’//\\ au=CQ~CH = CHZ

L >

Cell-O—CHECﬁz—CO-H 4=CC-CH = Cii.
L\ _/J + CH_OH
N 3
b

G =€ =il = i
2
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Involvenent of the double bonds in addition or polye \
merization reaction or both occurs if the reaction (shown
in the above eguation) is performed at higher temperature,
i.e. above 13000, or for longer duration, i.e. more than 10

minutes at 150°C, or using higher concentration of the mono~

adduct (above 8%) at 150°C for 10 minutes.

el
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PART T1

Grafting Of AaCrylonitrile and
detnylmethacrylate Onto Methylolated Carba-

moylethylited geliulose Using Ceric Ammonium
Sulphate as Initiator.

Ceric initiated grafi copohymerization of acrylonit—
ride and methylmethacrylate onto methylolated carbamoylethyl

cellulose w-s investigated. Regardless of the grafting
conditions used this modified cotton showed lower graft yield
and higher noxnopol,mer content as compared with the nonmodified
cotton cellulose., Furthermore ceric consumption during
grafting of meth;lol Caroamoylethyl cellulose is higher than
during grafting of tl.e nonmodified cotton. The oprosite

holds true Tor Ze (IV) consumptiom duiring oxidation. It is
believed thit i: the icidic rulrmerization medium crosslin-—
king occcured via cendensation o ire methylol groups of the

modified cell.ilose .48 ad jzcent cellulose hydroxyls,

-+
H

Cell—O—CH2—CH =2 0-[n-CH,, 0k —_———T
z 2
el lm0=CH o=Cil ,mC0=Ti-CE,  + 0
-~ - = 2 12 > Y - 2 A2

Cell-O»CHQ—SHZ-UO~NH—CH2+ + Cell-Oh @—

Cell=0-Ciy=Cr =C0-UH~CH-0-Cell + HY
Formition of cro.slinked cellilouse ueems to be resgonsible

tor lower :ratvii. g a5 well 25 T .o w..e lower cucceptibility

To UXaQallici, Wilt CUL'll ivihale
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