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Synthesis and Characterization of Poly a-
Allyl Glucose and Studying Some of Its
Thermal and Biological Properties

Yousef Wadouh*, Dr. Warda Khalil ** , Dr Rana Ghnim ***

Abstract

In this research, an ecofriendly polymer (poly a-allyl glucose) was
synthesized from glucose in four stages, Initially, a-allyl glucose
monomer was prepared in the first three stages and the progress of
the stages was followed using techniques (HPLC, IR, TLC) and
then polymerized in the fourth stage. The resulting polymer
structure were proved by IR and *H-NMR spectroscopy.
The reaction conditions for the stages (temperature,reaction time,
material ratios) were also studied to obtain the highest yield, and
then the relative, specific and reduced viscosity for the prepared
polymer was determined, from which the viscosity average
molecular weight was calculated, which amounted to about
(300,000).
Some thermal properties of the polymer were studied by recording
the Differential Scanning Calorimeter (DSC) curve and determing
the oxidation induction Time (OIT) and comparing it with a
reference polymer (poly ethylene PE) in order to study its uses later.
The biological activity of the resulting polymer was also studied on
two types of gram-positive and gram-negative bacteria, through
which it was found that the polymer has biological activity.

Keywords: ecofriendly polymers , Glucose , allylbromide |,
carbohydrates , Oxidation Induction Time .
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L) & all dgleal)

zA asae Pure Shift H-NMR wdabiad) (g9 cpilall Cada dias o
f S Jiall aysdg gl alasiuly bl uadsal

SS—IBQ:Y\! E g ﬁ ﬁ & 8 Q_D:E §§§ >
L s - T i i A
C.
1 \\(‘_‘I—{2 — ’(,"‘ H- Glocose
('}‘[22. 2 H3 ' \‘
o ot ‘ \
O
&; | | i
C \
H-2,2' / \
ok om ‘ H ‘u '\ / \/
L —In | l |V ‘
|
/
v" q | ‘ |
[ H1 | I ( r\j | ﬂ
R ' \i /|
I / W/
n v
N WA 1L | V|
/[ \ / / W
NS U = ’ i | / \
“ \ ‘ V| | l\
— T — T T | | \ / l\
43 4.2 4.1 40 3.9 3.8 37 3.6 35 34 3.3 32 3.1 | ‘ | ‘ | \ \
f1 (ppm) | ‘\ || \ \
[ W ‘\/ TMS
i /\,_/ I‘\__ 5
e I T
g 38 9 8
715 7.0 6.5 6,‘0 S,‘S SjO 4j5 3.5 3.0 25 2?0 1.'5 1:0 0.5 0.0 -0
f1 (ppm)

!H-NMR (400 MHz, CDCI3): 8= 0.7-3 (m, H-glucose) ; 3.4 (s, *H) ;
3.7(s,H) ;3.9(s,?H) ;4.1(s,?H,); 7.2 (CDCls)

) el st (Pure-Shift 'H-NMR) cish @ (10) J<éd)
Gl LK Al cligign of oes B (7.2 ppm) aie il gla) ek

sie dplal 5)lal Calall el WS, lgaary ae Alslaia (3-0.7) ppm sl (e
die U..'C\...\SU.'\A U:CDL'I:‘ éJL\Sj Hl ;\L)A;A.“ saile (34 ppm , 2H)
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vie Aokl slaly (2,2) ousinall Glass (3.7-3.9ppm , 1H-1H)
sadsdl diaa L H3 Gsigll 525101 (4.1ppm, 1H)
tdag il (ubkd ddks My Al O3l Jie Glua -6-4
Of Bhaas Aoy lgie dadiyal el GhY) @l Laliy clpadsll dillae S
o oty JS0 Aagl s3n adiad G, dag)l ST i (Y1 alsal) Jilas
Al dalse A Akl Jglaall (8 035535 Gugpaall sadsll el Ol e S
- padial) (aall Aol Liady el sall dussiglly Elaasl) dailly 3al) dayn Jie
Oaill el ellyg (U) Gan (<& e alling) Gulie aladinls Sale dag3lll ulag
Gl e dugire HSh pasall juadsdll dslae 5 daall (e eSS 55540 230U
ladl (0 nrel Al dagilll Clua & ey Jlsill e (T, to) lebass
W o0 onsp Adfll dagll,  grel = So

nsp = (tsoution — tsolvent)/tsolvent

tsolvent

@ C o ¢us qred = % D)) 38 red dcaisal dagll Cud basg
ralsdll Jslae pumas Jsall sl Jaae waaily s (@/MI) @ hote Joladl) 585
nred daidal dagilll Glpas e e @A) Sld) Jsiall sy o5 dalide 5805
[n] Lagsl) dag5l) e el Jomall a0 (C=0) s ladll saai & 350 AN,
—hle ABle alaiul Anall Gisl) Jaee Gls (Kay sl daglll aladl a2
: 4wl Mark-Houwink <l ga

] =K M:

(ln[n]—ln_k)

}T’Iv =c a TAlag
Jolaall 5iha dayag ardiudl dadly juadgll goi o aaiad culdd K, a0 Gus
- daxage ol A
sl Ol Jaee : My Laal) dag3lll ¢ [n]
(56€) dadll o (3 [ o] T PRET) e
11.33 @mly| = Al | degll | Ao
(sec)
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0.01 11.41 1.0070609 | 0.00706 | 0.70609
0.015 11.46 1.011474 | 0.01147 | 0.764931
0.02 11.53 1.0176523 | 0.01765 | 0.882613
0.025 11.59 1.0229479 | 0.02295 | 0.917917
0.03 11.68 1.0308914 | 0.03089 | 1.029715
anal sy gll da gilll Audl g ah ¢ (6) Jsaad
1.2 4
nred 1 y = 16.005x + 0.5402

R2=0.9792

0.8 -

0.6 -

0.4 -

02 - [n] = 0.5402

f 0 T T T T T T | C (g/ml)

-0.005 0 0.005 0.01 0.015 0.02 0.025 0.03 0.035
SeSE AN Y ddaddial) da gjll) @ 3 il Babda  (11) Jsid)
Adlee by ] = 0.5402 &ial) dagilll dad of aai sl A e

: [17] a=0.82 5k=0.000112 . cua lidga—clle

In[n]-lnk In(0.5402)—-1n(0.000112)
Mv =¢e a = e 0.82 —e

= 31036.57 g/mol

12.61332

: Tuaglgudl Aladll auans -7-4
(100 pg/ml) S5 bl uadsdl e due Cipiad Tanglond) dalladll yaail
iise S e aladinly S5 uily (GE) (awlaliis Losjal) salall (e dies
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e lilsland Aanlg Linla) (grw Blb) Qe Glisll Ciaiagy DMSO auuSil
(Staphylococcus  ahall dulad) dagiza (gen3 (BMM) lapld Jiw (ulitind)
24 514l cuaall 5 (Pseudomonas Aeruginosa) o)l L s)sls Aureus)
& WS Guaall s GLLY) maail 36.5-37° C saill Jaus Ba dapo die dela

s ol i)

(Pseudomonas Aeruginosa) Al dagiall slad) Jasfil) ghalia : (13) J<il)

dalaia 3535 aball dasbug aball dulad) Lagiall dal e i) (ISEN (e JaaDl
sda hd (Jaud iy dueagel) Solall lavill dahic ae Ajlhe olil) pedll L
Ofiegiall sai Gl o joliy Al clly uadsdl o o @l ghlidl
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Go gsil 1aa alasinl AulSa N bl uin il cpeplebiadl e G Adley
P oAl dga @il pe Sl ol Al cleliall L dlala alsaS e sl

Jslaal Lyl dihaie L salall Lyl dalaie ks ,
. Logindl g5
(MM) sandl yradsil (MM) Ayl
17 2133 Staphylococcus
Aureus
20 36 Pseudomonas
Aeruginosa

FENGUISHVPRIE P PR R AR WP RN R G/ I PYN

: Differential Scannig Calorimetry (DSC) glall ciuasill -8-4
3ty semnall adsdl (e 4l (DSC) sl gl delaill Jinie ot
aly a1 13 Gayds (Oxidation Induction Time) 523U (sl (1)
Bha dap vie aSie Sl dcaed) LeaY) due sasl Al Bl il
ol LeSSing dsall 5au8Y ol ClEl ual Ha5eS Ga3l) 138 aadiy , dadije
clasid) ) diladd) dabdd) sasY) cllafic Adlad chaeaaly 5ausY)
- IO Aallall aally gl Gl il Cugayy Calsal) i gy ugl
Bha dap0 gy dy Gun Lalill gl muall alaainl Sale (OLLT) (ild 2y
) Bale) LY Bha dapy ) bl Zgide s sleg Jals degingall diwl)
Sall 1 s e @hall el 138 (S s g3 e Jald sa 4 (200°
Sally JesY) dapn ) dseasll (a phall da)s gl i) Janall 58 JY)
e LAY bl ae, LAY elenl g ) dspd) oda e Bladl 8 S
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wSie e A (@) deld sle e S dusas an dgglladll daall

CSyal) 30l ey i Bl s ey da paiiall Gl Cama pg (eanSsY)
[18]. 5l 5l 4 Lgilaadle 2y )

DSC Temp
mw o _ ¢
+200.00
4 150.00
100
SR
N ‘
. b {!
N < 10000
- N [Temp Program|
e | Start Temp 230
o . Temp Rate Hold Temp Hold Time
200- S [Cimin | [C] [ min |
\ || 1000 2000 18
<5000
( J

N N [ 2000 300
Time [min]
-
PR
i
F4
/
— /
— ‘I /‘
[ 10.00 ' —__20.00
<

O..T=2.4 min

anal) e pll At (5) ) ganall fada : (14) JSa

(0-10) min Jadll jaa Blyall g liy) ey -
15.2 Mmin e dusll Hlgad) -
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15.3 min xic cpanSl ) gV e Sl Jeas -
(15.4-17.8) min 52u&Y) (sl ) Jlae —
17.8 Min aie Syl g 5008y ey —
dad pe aileg (O.1.T=2.4 Min) 500U Ganaill (o) dad 2aad
Ghall el us Yo il (llly oy prall Gali) (doad) paddsl duas ye
(TS EN 1SO 11357-6) duallall dslsall ua li3s (O.1.T=20 min)
0o Bl (St Jlal) olatl daglee S8 jumsall el o cllly Jaadl
deliall 3 ralsll 13a lalatinl 35 clul) b aabiy Lee oaftd) )
o daall 8 dall Gara Jas
p clatiiuy) -5
o sSslall e ey Lpste (5sSslal)l Jlii-0) aal) golal g lidaal & o
- Anpdal) Bl AT G5y Ayl o 4y ldly dalye EOU
Adllaey ehyeal) cind AadY) Adlhas alatinly juasdl juedsd) gy cadl
. (Pure-Shift NMR)  wuhliaa) (s95il) (puilall
clidsa—clle dlaleag dag il (uld 3k Ge Jiall Ol Jame Clua 5
o Al e plasiuly
ol e) 2aats yuadsll (DSC) Aalall (had) sl nie dads
G (o) Asdl) alE nadsdl duaaye el pe Liliey (O.1T) saus
Celiall b aeladind A5lals uadell (gl Jaill Al
5ol Aladl) pa aijlieg pumadd) juedadll Ligeal)l Adlecll Zuhy clal & o
e dlley padgll Of Gty dusal) Gulaliial)
;o alaidally cluagill -6
Sl umat i Lelia juasdll paadedl cldasin) Auhyy e @
Isall o gl ) GaLSY) e a5l Al dads 8 derdiedll (psllel)
- Al Blall s il
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- 55V 55K e (AT huagn S e e s uades juans e
Jilli-0) Gaadl 138 & sl aall golal Gu ARG Bl Jelis duly @
Al dpaa oAl s clolal ae (5sSslad)
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