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Abstract

       The present work consist of synthesis and characterization of three  modified   PVC polymers containing mercapto and hydrazino cinnoline-deravitives as pendent groups in the repeating units were synthesized in this work according to the following: 
1:- Reaction of PVC with 4- hydrazine- 5- methoxy cinnoline in THF solvent afforded the following modified polymer (P1)      
2:- Treatment of PVC with 4-mercapto 5- methoxy cinnoline in THF solvent furnishes the following modified polymer (P2)

 3:- Reaction of PVC polymer with a mixture of equall amount of 4- hydrazino  and
 4-mercapto-5-methoxy cinnoline yields the following modified PVC polymer (P3)           
         Structures of all these modified polymers have been confirmed by spectral
 (FT-IR and UV) analyses. The results indicated the presence of cinnoline-deravitives
 rings in the polymeric chain.

الخلاصة
     يتضمن البحث المقدم تحضير وتشخيص ثلاثة بوليمرات  لبولي (كلوريد الفاينيل) المحتوي على  مشتقات المركبتو والهيدرازينو سينولين تبعا" للخطوات التالية:-           
اولاً:- تم تحضير بوليمر (P1) الناتج من مزج  4- هيدرازينو-5-ميثوكسي سينولين مع بولي (كلوريد الفاينيل).
ثانياً:- تم تحضير بوليمر (P2) الناتج من معاملة 4-مركبتو-5-ميثوكسي سينولين مع بولي (كلوريد الفاينيل).
ثالثاً:- تم تحضير بوليمر (P3) الناتج من تفاعل مزيج من كميات متساوية من4- هيدرازينو و4- مركبتو 5- ميثوكسي سينولين مع بولي (كلوريد الفاينيل).

       تم تشخيص جميع صيغ البوليمرات  المحضرة  بمطيافية  الأشعة تحت الحمراء (IR-FT) والأشعة فوق البنفسجية(UV) . تشير النتائج وجود حلقات مشتقات السينولين في السلسله البوليمرية.
Introduction

       Vinyl chloride monomer and its polymers occupy a unique place in the history of plastics. Arriving early in technology of synthetic resins, they have not been displaced by new polymers. They have become increasingly important(1,2,3,4).
Poly(vinyl chloride), PVC, is a linear- chain polymer with bulky chloride side-groups which prevent crystalline regions occurring normally. PVC is hard and rigid material at room temperature(2,5,6 ).Straight poly (vinyl chloride) is colorless rigid material. It has relatively high density and low softening point(7,8).The presence of the chlorine atom causes an increase in the inter chain attraction, hence an increase in the hardness and stiffness of the polymer is recognized. PVC is also a polar polymer because of C-Cl dipole. These properties make PVC polymers as good candidate in the application involving high frequencies because high dielectric constant and high power factor values higher than polyethylene owing to the polar carbon-chlorine bond(2).

    Poly (vinyl chloride) has very limited solubility. The most effective solvents are those which appear to be capable of some form of interaction with polymer. It has been suggested that poly (vinyl chloride) is a week proton donor and effective solvents are proton accepter(7,9). Thus the PVC polymer is soluble at room temperature in oxygen-containing solvents such as ethers e. g. dioxane, tetrahydrofuran; ketones e. g. cyclohexanone, and nitro compounds, e. g. nitrobenzene(10).
Experimental

         All chemical used were of reagent grade (supplied by either  BDH or Fluka) and used as supplied. The FTIR spectra in the range (4000-400)  cm-1 cut were recorded  as KBr  disc on FT-IR,84005 Shimadzu Spectrophotometer. The UV-visible spectra were measured in THF using (Hitachi  U-2000 ) ultra-violet spectrophotometer in the range (200-800) nm. 
A-Purification of Poly(vinyl chloride)(11)

Commercial poly(vinyl chloride) (PVC) supplied from Petkim company (Turkey) was purified from additives by re-precipitation three times  from tetrahydrofuran (THF) solution  in methanol. The purified polymer was dried under reduced pressure at room temperature for (24) hours before  used. 

B-Preparation of Cinnoline-deravitives;-

    These compounds were prepared by as mentuntion the litruture (12) 
C-Preparation of modified polymers
Fixed polymer weight, was used because there was adifficult in obtain molecular weight.
1-Preparation of modified polymer (P1)
4- Hydrazino-5- methoxy  cinnolin (0.0304 gm,0.0016 mole) was added to (0.125g) poly (vinyl chloride) and few drops of pyridine in  (50mL) tetrahydrofuran (THF) .

A brown prcipitate was formed after refluxing the  mixture for five hours .The modified polymer (P1) was filtered,washed with redistilled water,methanol,ether and dried under vaccum.   

2-Preparation of modified polymer (P2)

4-Mercapto-5-methoxy cinnolinE (0.0307 gm,0.0016mole) was added to (0.125gm) poly(vinyl chloride)  and few drops of pyridine in  (50mL) tetrahydrofuran (THF) . 
A yellow prcipitate was formed after refluxing the mixture for five hours, the modified polymer (P2) was filtered,washed with redistilled water,ethanol,ether and dried under vaccum   

3- Preparation of modified polymer (P3)

       A solution of mixture  of ( 0.148 gm,0.00078 mole) 4- hydrazino -5- methoxy cinnoline and ( 0.0149 gm ,000078 mole) of 4-mercapto-5- methoxy cinnolin and drops of pyridine in (50 mL) tetrahydrofuran (THF) was added to (0.125gm) poly(vinyl chloride) .A brown prcipitat was formed after refluxing the mixture for five hours, the modified polymer (P3) was filtered, washed with redistilled water,methanol, ether and dried under vaccum.      
Results and Discussion
        In  this research the synthesis of some new modified PVC containing cinnoline-deravitives(polymers prepared), with a view to finding out the effect of introducing these moieties on physical and chemical properties of PVC. Equations (1to 3) present the formation of polymers prepared.
	
[image: image1.wmf]N

N

H

2

NHN

H

3

CO

H

2

C

CH

Cl

+

Pyridine,THF

Reflux 

5

hrs.

n

n

.

1

N

N

N

H

HN

OCH

3

.

.

C I

C I

,

,

N

N

N

H

HN

OCH

3

 Polymer(P1)                                                                

[image: image2.wmf]N

N

S

H

OCH

3

H

2

C

CH

Cl

+

Pyridine,THF

Reflux 

5

hrs.

.

.

Cl

N

N

S

Cl

N

N

S

H

3

CO

H

3

CO

n

n

2


Polymer (P2)                                       
      
[image: image3.wmf]H

2

C

CH

C I

+

Pyridine,THF

Reflux 

5

hrs.

n

N

N

S

H

OCH

3

n

+

N

N

NHNH

2

H

3

CO

3

N

N

N

H

HN

OCH

3

.

.

C I

C I

N

N

S

,

H

3

CO


                                                                                                 Polymer (P3)

  The reaction was initiated by the nucleophilic attack of (S,N) atoms on the carbon carrying chlorine atom in the polymeric chain followed by departure of chloride anion as a good leaving group.
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The structure of the present polymers was confirmed by Infra-red spectroscopy. The most common bands are tabulated in Table (1-1 ) beside the typical IR absorption bands , each of the present polymers showed other band characteristic of its own structure, Figures (1-3) showed the following features , a medium to strong band at about  (630) cm-1  which could be attributed to (C-Cl) , the appearance of a medium band at about (1550) cm-1 indicated that the end groups of these polymers are C=C double band , the bands at around (2900) cm-1 which was assigned to the typical aliphatic (C-H) stretching vibration was also observed, moreover , these polymers exhibited significant bands in the region at (3050 for v(C-H aromatic) , 1635 for v(C=N) and at 750 for (C-H bending of O-disubstituted benzene) that clearly indicated the presence of nucleus cinnoline backbone  of PVC chain.
Table (1) :The characteristic IR spectra of the prepared polymers

	Polymers
	v C-H  aro.
	V C –H aliph.
	v C=C
	v C=N
	v C-CI
	v others

	P1
	3070


	2936
	1569

	1648

	621


	3379 N-H Stretching

1457 C-H bending of –CH2-

737 C-H bending of ortho disubstituted benzene ring



	P2
	3025


	2900

	1582
	1630
	665
	1444 C-H bending of –CH2-

748 C-H bending of ortho disubstituted benzene ring



	P3


	3078


	2896


	1531
	1616

	651


	3200 N-H stretching
744 C-H bending of  ortho disubstituted benzene ring



	PVC

	-

	2970-2860

	-


	-

	616

	1429 C-H bending of –CH2-
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Figure (1) FTIR spectrum for P1
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Figure (2) FTIR spectrum for P2
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Figure (3) FTIR spectrum for P3
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Figure (4) FTIR spectrum for Pvc

The ultraviolet-visible spectrophotometry technique is used to characterize the polymers  in tetrahydrofuran (THF) as a solvent.The ultraviolet visible electronic spectra of the modified polymers, (Figures (5-8) showed an absorption bands could be attributed to the ( ( (* electronic transitions, These transitions are assigned in relevance to the structures of polymers . As shown in Table (2).The increase of the absorbance in the uv-vis range for samples containing modified PVC can be explaned by the formation of conjugation double bonds (band corresponding to the ( ( (* transition ) in these modified polymers resulting from introducing an aromatic cinnolin-deravitives  rings. Thus, shifting the absorbance to longer wavelengths (i.e the bathochromic effect ) is good evidence that modification were formed in our PVC .moreover, the broading in the bands (fig (5-8) caused by the presence of other chromophores such as (C=N ,etc) which absorb in the above region and this overlapping bands make the interpretation of the results difficult.
Table (2) Electronic spectra of polymers  in THF solvent.
	Compound

	Color

	λmax in THF

	P1
	Brown
	225,272,281

	P2


	Yellow
	223,326

	   P3
	Brown
	226,265

	PVC


	Colorless
	219,254
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                          Figure (5): The ultraviolet visible spectrum for (P1) in THF solvent.
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                           Figure (6): The ultraviolet visible spectrum for (P2) in THF solvent.
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                           Figure (7): The ultraviolet visible spectrum for (P3) in THF solvent.
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                                 Figure (8): The ultraviolet visible spectrum for (PVC) in THF solvent.
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