Um —Salama Science Journal

Vol. 3 (2) 2006

Synthesis of poly [( ethyl substituted imine ) acrylate | from

condensation of poly | ( ethylamine ) acrylate | with various

carbonyl compounds.

Intisar Q. AL-Tamimi

Naeema J. AL-Lami

Date of acceptance 11/12/2005

Abstract :

In the present investigation , new eight poly esters as schiff bases which containing
pendant imine group were synthesized by treatment of poly acryloyl chloride with ethanol

amine hydrochloride

by esterification process in

acidic media to produce poly [(

ethylamine } acrylate | , and the following step was condensing amine group with various
aliphatic and aromatic carbonyl compounds to obtain poly [ ( ethy! substituted imine )

acrylate ] .

All the synthesized polymers were characterized by their melting points , softening

points, ( FT-IR } spectra and solubility .

Introduction :
Acrylate and methacrylate esters are
derivatives of the corresponding acids or
acids  chlorides!!, The polyacrylates
obtained by a head -to-tail addition
process consists of a hydrocarbon back
bone with a pendant ester group.
Many methods are suitable
synthesis of poly esters which
self-ondensation of  w-hydroxy

ring-opening
k]

for
include
acid!?!,
polymerization ot
lactones'’, poly  condensation of
carboxylic ~acids with diols M |
tranesterfication ™ | poly condensation of
diacy! chlorides with diols ', and the last
reaction is comumercially use the curing of
epoxides with anhydrides Il .

Poly acrylates were first Frepared in
1873 by Caspar and Tollens ™ .
These polymers have been adapted on a
broad array of applications and industries
because of  their unique properties.
Poly(methyl acrylate) and poly (methyl
methacrylate) can be molded or formed
into rigid plastic objectsof outstanding
beauty, brilliance transparency ,

derability to impact, outdoor exposure,
and article illumination. The availbility of
a large group of esters offers the
possibility of tailor-made polymers and
copolymers with a wide range of

- o OF g ;
physical properties suitable for a
broad variety of applications.

A series of novel azo
polyelectrolytes  have been synthesized
from poly ( acryloyl chloride Y18} and
new kind of polyesters were modified with
palmitoyl chloride and acryloy! chloride '*!
, another work to synthesize cross-linking
polyesters  such as poly substituted
ethylacrylate and methacrylate "¢ "' 5o,
in this work polyester containing pendant
NH; group was prepared and condensing
it with various carbonyl compounds to
synthesize new polyesters as schiff bases
which contain ( C=N- ) imine group,
where it has known that schiff bases have
interesting biological activity ! '*- ¥,
Experimental

Melting points and softening poinis

were determined on Gallen Kamp melting

point apparatus { MFB —600),
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and Reichert Thermovar , SP1, 10, 0.25,
160 respectively, FT-IR absorption spectra
were recorded using KBr discks ona FT-
IR - 8400 S, FOURIER TRANSFORM
INFRARED SPECTROPHOTOMETER
SHIMADZU.

preparation of Poly
acrylate)] (1)

A mixture of 9.75 gm ( 0.1 mole ) of
the previously g)repared ethanol amine
hydrochloride P9 dissolved in ( 50 ml)
DMF and 8.8 gm (0.1 mole) of poly (
acryloyl chloride ) in ( 40 ml ) DMF was
refluxed for ( 8 hrs ) . After cooling the
excess of solvents was removed under
vaccum and the viscous liquid separated ,
ncutralized by addition of 10 % NaoH .
Then the viscous liquid was poured into
100 ml cooled distilled water .The yellow
precipitate was separated filtered and
purified by dissolving it in acetone , and
repreciptated from water Physical
properties and FT- IR spectra were listed in
tables ( 1-3).

Preparation of Poly [ { ethyl substituted
imine ) acrylate ] (2-8)

Polymer ( 1 ) ( 0.02 mole ) was
dissolved in ( 20 ml ) of DMSO , a various
aldehydes or ketones ( 0.02 mole ) were
added to the mixture , that has been
refluxed for 8 hrs , then poured the
reaction mixture into ( 50 ml ) cooled
distilled water and the separated soild was
filtered and dried .

Physical properties and FT- IR absorption

| ( ethylamine )

for all prepared polymers were listed in
iables ( 1-3).
Results and Discussion

Although there are several procedures for

271 , one of them

the preparation of esters
was found suitable for the preparation of
poly [ ( ethyl amine ) acrylate ] from

reaction of poly (acryloyl chloride) with

49

ethanol amine as hydrochloride salt to

give polyamings ester as follow

L i
M-CH, - CHY + Ol - CHy CHp N, € 2R,

C=0 “CH; - CH ¥
I |
Cl C=0
f
O — CH, CH; NH,

(0 Poly amino ester

All physical properties and solubility
for compound (1) are listed in tables
(1-2) The  FT-IR spectrum shows
absorption band at 3441 — 3498 cm ' for
NH, group , and the absorption peak
around 1762 cm ™' is typical for the C=0
stretching vibration of
carbonyl ester.

The chemical reactivity of the NHa
group in compound { 1) plays a significant
role in using this compound as a good
synthon in the synthesis of new schiff
bases
as poly[ ( ethyl substituted imine ) acrylate
] by reaction of polymer { | } with
various aldehydes and ketones in dry
DMF . The FT- IR spectra of
polymers ( 2-12 ) show strong absorption
bands in the region 1700 — 1762 c¢m '
dueto C-0-C bond. FT- IR specira
show two strong absorption bands in the
region 1610 — 1650 em™ which are
typical for C=N Stretching vibrations
of goly [ ( ethly hydrazones ) acrylate ] !
21 " and another peak appears in the
region 1313 — 1409 cm™ due to stretching
vibration of (C — N) .These poly
hydrazones acrylate were characterized
by physical properties ,  structures ,
solubility ,and FT- IR spectra , all these
characterizations are listed in tables (1 — 3)
and in Figs ( 1- 7 ) . Scheme ( I )
summarized all the performed reactions in
this work .
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Scheme (1)

+ =
_A~CH, ~ CH-)~+ OHCH, CH,CH, NH; CC 10%NaoH—(CH,~CH7™
| |

(|3 =0 CcC=0
|
Ccl 0 O - CH,CH,NH,
i DMF with
R, C~H with DMF : 1%
Or Ar—(l:wH Ry=Cx=Ry
I
o or (")
‘Ar— C-Ry
— 1T CHy—= CH —{CH; -CH )i
| |
C=0 C=0
| |
O 0 °,
| /H I - / R:
CH, CHg—N = CHQ—CHz'Nr‘C
“R, (A7) | R
(R
Poly [ ( ethyl hydrazones ) acrylate ]
Which |
Which Rl = H " CH3 ,Csz " R2= —CH;,"Cz Hs P

; | | OH _D
- @@ o

- (CH:)s CHs,
,~CH =CH-Ph
&="C3H5,
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Table -1- physical properties of poly [( ethyl substitutedimine ) acrylte]

~CH; - CH 9
! -~ Rl
OﬂCuO-CHzCHgN=Q
Ry
No. Ri
7/
comp Mamrcs.of =C conversion%s Tm " S.P.°C colour
Polymers “R2
poiy[{ethyl amine) . o 5 white
i acrylate] 76% 265-280 260-270
H
poly[{ethyl methylmine) = - 9 ;i gray
2 acrylate | CH, 60% 280-290 275-284 =
Iy[(Diethyl imi —c/H
y | POyliEiehyiinie =C 62% 283295 280-290 yellow
acrylate] C:Hs
. H dark -
4. | polyl{cthyl phenylimine) | _ ~~ 61% 300-320 290-300 brown
acrylate] \@
5 | Rollietylo-hydsony @ 2% 360 310-125 yeflow
phenyl imine) OH
y( ¢
poly[{ethyl-p-brome =C o . orange
6. pheny) \@ 58% 360 310-320
Br
=C /H
7 ﬁ?ﬂ;ﬁg)ﬂhy] cin- namvi | 559, 360 00-310 yetlow
CH=CH-ph
/CH;
g, | polyliethyl dimet- hyl O 56% 285-300 285-297 Hiow
imine) acrylate] CH,
s CH;,
g, | Polyl(ethyl methyl = 67% 290-30 288-295 yellow
isoproyl imine) acrylate] J
CH(CH;);
ﬁC/CH3
10. }’;‘ii[e(fgly' metiyl pentyl || 55% 298-305 120332 white-yellow
24 (CH;},CH;
1 poly[(ethyl eyclo- hexyl =C D 56% 780-290 285.298 yellow
© | imine} acrylate)
s
2 polyf[(Diethy-o- hydroxy | -./'3) 60% 160 290310 orange

phrenyl imine) acrylate)

o
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Table -2 — : solubility of prepared poly[ ( N-substituted imine)  acrylate]
~CH2 -CHvp
l
C=0
| R1
O CH2CH2ZN = C\
R2
No. sR1
comp | =C o | S gon | e | ST can | e | omr | DS
“R2
ks (%*jzg”) - ++ = - +- - o |
O EINH2
2 e - " - - + . + + +
“CH3
3. - % . - + . . + +
L
:C\
C2H5
4.
sH } i ) } ) ) - - N
=C
5 H
HO
6.
- - - - = - - . +
i
:(‘/
Br
7, - i g
H = = 5 E & = -
=cf
CH=CH-ph
CH3
& —c - - - = -+ - + + +
“heus
CH3
9 - - - - “ . -+ T+ -
SCHCH3)R
10, _ - - _ - . N - 2
CH;
=C/
¥ NCH2MCHS
: - - - - - - = + +
=% )
o . 5 = N . = O
.
/CZHQ
12. -
Ho
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Table : =3 —FT — IR Spectra of poly[(ethyl amine) acrylate]

and its derivatives.
“CH2 - CHYp
C=0
| /R
O-CH2CH2 ~-N=C_
R2
| No. | w(C=o0) oy | XC=N) Twe=i) Twc=H) [we=t) T T Others
comp | ester C;n" aliphati | vinylic | aromati | aromati Cm | Cm
: : 2 ; ; !
Cm! eCm' | Cm' | ¢eCm' | cCm”
2923 . W) 3441
. e - 2854 : ™ il " 166 | 3488 1400 |
2039 1193
2 1762 1610 2890 3039 - - 1383 WC-N) 1388
2025 197
3 1718 1612 S . - et WC-N) 1409
2976 1176 5
4 1730 1640 1890 3087 3150 1632 1393 wC-N) 1393
_ WC-N) 1400
| 2939 1020 w0-H}.
5. 1700 | 1620 2457 3095 3178 1650 {40 3450
Phenolic
2956 1099
6. 1720 1627 | s 3095 3100 1602 1047 WCN) 1047
EF 1754 1629 2995 3026 3195 1600 1060 WC-N) 1407
2925 1197
1_5 1718 1612 - . S o | weeN) 1400
2939 1098
(x 1740 1610 2867 - - 1400 wC-N) 1400
i 2927 1143 5
10. 1730 1650 S . - = By | N 1334
915 1160
1. 1725 1642 b - . - 119 w{C-N) 1373
v(C-N) 1801
2995 1125 v(0-H)}
12. 1735 1637 2807 . 3125 1611 1401 e 8
3540
w ;
wr Iil'E I.n' :
Jl?k_ e »~_\ Ij: '|:L
F LR
% W
Py 4_!1-1: |
o 15
o i
0 780 o e Y] i LT i T =on

353

Fig. { 13: FT- IR spectrum of polymer { | )
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Fig. { 5y : PT-1R speetrum of polymer { )
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