
4
-Chloromethyl styrene homopolymer and its copolymers with styrene were

prepared from their corresponding 4-chloromethyl styrene and styrene

monomers at 1:0, 1:1, 1:3 and 1:5 mole ratios. These homo- and copolymers

were synthesized by radical polymerization in presence of AIBN as initiator and dry

toluene as solvent. Then, chloromethyl groups were converted into azidomethyl

groups on the homo- and copolymers by substitution nucleophilic reaction in the

presence of sodium azide (NaN3) and dry dimethylformamide (DMF) as solvent.

Finally, poly(para-amino styrene) homopolymers with different mole ratios of amino

group on the polymer chain were prepared by reaction of Schmidt rearrangement in

the presence of 3-fluoromethane sulfonic acid from the homopolymer and its corre-

sponding styrene copolymers having all azido methyl groups. Structures of the

obtained homopolymers and copolymers were characterized by FTIR, 1H NMR, and
13CNMR spectroscopy. Solubility of the homopolymer and copolymer products was

tested in some organic solvents.
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Ú†‹ê {ñËýî Ú±…° â±Ö•  ô ¬ì†ÿ „ó ¬°  Co|1±07  {̃Œý• º~. ì¥}õü†–

‹†èò ‹ú ì~– h21 ‹ú ô¶ýéú øî|²ó ìÓñ†Æý·þ øî ²¬û  º~. �̧ …² …üò

²ì†ó ì†¬û ›†ì~ ‹ú ¬¶• „ì~û ¬° ¬…̈ê ‹†èò ‹† …Ö³ô¬ó Lm02 {õèõò̂ ¬°

…÷± …Îí†ë Þíþ â±ì† ¤ê º~ ô ‹ú „°…ìþ ô ÚÇ±û ÚÇ±û ¬…̈ê Lm|051

ì}†ðõë ¶±¬ ô ü©þ °ü©}ú º~ ô ‹ú º~– ‹†  øî|²ó ìÓñ†Æý·þ øî ²¬û

º~. °¶õŽ ¶×ý~ °ðä øíõ�éýí± ¬° ì}†ðõë ‹ú ¶±Î• {»ßýê º~. �̧

…² ¾†Ù Þ±¬ó ô ›íÐ„ô°ÿ °¶õŽ ‹±…ÿ ̈†èÀ|¶†²ÿ ‹ý»}±€ ì¥¿õë

¬° Lm51 {õèõò̂ ‹±…ÿ ‹†° ¬ôï ¤ê º~ ô ìœ~¬… ¬° Lm001 ì}†ðõë ¶±¬

°ü©}ú º~. °¶õ‹†– ¶×ý~ °ðä  �éþ)4 -Þé±ô ì}ýê …¶}ý±ó( ›~…¶†²ÿ ô

�̧ …² Ÿñ~ ì±{Œú º·• ô ºõ ‹† ì}†ðõë ¶±¬ ¬° ̈çŠ ̈»à  º~. ô²ó

�éýí± ‹ú ¬¶• „ì~û g3 ‹õ¬.

{ùýú Þõ�éýí±)4 - Þé±ô ì}ýê …¶}ý±ó - …¶}ý±ó( ‹ú ð·Œ• ìõèþ 1:1 ô 1:3  |

¬° üà ‹†èò ¬ô ¬ø†ðú ‹ú ¤œî Lm05 ²ü± â†² „°âõó€ 01 ô lomm02 …²

ìõðõì± 4 -Þé±ô ì}ýê …¶}ý±ó€ 02 ô lomm03 …² ìõðõì± …¶}ý±ó ô lomm4/0

„Ò†²â± °…¬üß†èþ NBIA| °ü©}ú ô ‹ú ì¥}õü†– ‹†èò Lm51 ¤çë {õèõò̂

¨»à …Â†Öú º~. °ô½ Þ†° ì»†‹ú °ô½ {ùýú øíõ�éýí±4 -Þé±ô ì}ýê

…¶}ý±ó ‹õ¬. ¬° ðù†ü• g4 Þõ�éýí± 1:1 ô 1:3  {ùýú€ ›íÐ„ô°ÿ ô �̧ …²

¨†èÀ|¶†²ÿ ¬° ̈çŠ ̈»à º~.

{ùýú Þõ�éýí±)4 - Þé±ô ì}ýê …¶}ý±ó - …¶}ý±ó ( ‹ú ð·Œ• ìõèþ 1:5

¬° üà ‹†èò ¬ô ¬ø†ðú ‹ú ¤œî Lm05€ ìÛ~…° lomm01 …² ìõðõì±
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„Ò†²â± °…¬üß†èþ NBIA°ü©}ú ô ‹ú ì¥}õü†– ‹†èò Lm02 {õèõò̂

¨»à …Â†Öú º~. °ô½ Þ†° ì»†‹ú °ô½ {ùýú Þõ�éýí± ÚŒéþ ‹õ¬. �̧ …²

›~…¶†²ÿ ô ̈†èÀ|¶†²ÿ€ ì¥¿õë ‹ú ºßê �õ¬° ¶×ý~ °ðä
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¶~üî „²ü~ …Â†Öú º~ ô ì¥ýÈ ô…Þñ¼ ²ü± â†² „°âõó Ú±…° â±Ö•. �̧ …²
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°ô½ ®Þ± º~û ¬° {ùýú ì»}Ü „²ü~ øíõ�éýí±)4 -Þé±ô ì}ýê …¶}ý±ó(
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º·• ô ºõ€ 3/0 ü† g89/0 Þõ�éýí± „²ü~¬…°  1 :1 ô 1:3 ¤†¾ê º~.

{ùýú ì»}Ü „²ü~ …² Þõ�éýí± 4 - Þé±ô ì}ýê …¶}ý±ó - …¶}ý±ó ‹ú ð·Œ• 1:5

g|5/0 …²Þõ�éýí± 1:5 )¤†ôÿ  lomm|47/0 …{î Þé± ¬° ²ðœý± �éýí±( ¬°  Lm5
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¬ÿ|Þé±ôì}†ó {†²û {ÛÇý±º~û ¤ê º~. ¶�̧€ ‹†èò ¬…̈ê ¤í†ï üª

â̄…º}ú º~ ô ¬°¤†èþ Þú ‹ú ô¶ýéú øî|²ó ìÓñ†Æý·þ øî|²¬û ìþ|º~€

ìÛ~…° Lm851/1 {±ÿ|Öéõõ̂°ôì}†ó ¶õè×õðýà …¶ý~ ÚÇ±û ÚÇ±û ‹ú
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øî|²¬û º~. �̧ …² …{í†ï ô…Þñ¼ ì†¬û ›†ì~ ́èú ì†ðñ~ {»ßýê º~ Þú

Lm|01 ì}†ðõë ¶±¬ º~û ‹ú „ó …Â†Öú ô ‹ú ì~– h8 ¬° ¬ì†ÿ „²ì†ü»ã†û

øî|²¬û º~. ¶�̧€ °¶õŽ ́èú ì†ðñ~ ¤†¾ê ›~…¶†²ÿ ô ‹† ¤çë|ø†ÿ

„Ž -ì}†ðõë€ {±ÿ|…{ýê|„ìýò -ì}†ðõë ô ¬ÿ|Þé±ôì}†ó ‹† ð·Œ• 1:1 º·• ô

ºõ ô ¬° ̈çŠ ̈»à º~. ¬° ðù†ü• g7/0 �éýí± ¤†¾ê º~.

{Œ~üê â±ôû „²ü~ ‹ú „ìýò ¬° Þõ�éýí± 4-Þé±ô ì}ýê …¶}ý±ó - …¶}ý±ó ‹ú

ð·Œ• 1:1  |
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¬ÿ|Þé±ôì}†ó {ÛÇý± º~û ¤ê º~. ¶�̧€ Lm507/0 {±ÿ|Öéõõ̂°ô

¶õè×õðýà …¶ý~ ‹ú „ó …Â†Öú º~. �̧ …² °¶õŽ ¬…¬ó ì©éõÉ ô…Þñ¼ ¬°

ì}†ðõë ô º·• ô ºõ ‹† ¤çë|ø†ÿ „Ž -ì}†ðõë€ {±ÿ …{ýê „ìýò -ì}†ðõë ô

¬ÿ|Þé±ôì}†ó ‹† ð·Œ• 1:1€ °¶õŽ ¤†¾ê ›íÐ|„ô°ÿ ô ¬° ̈çŠ ̈»à º~.

|

{Œ~üê â±ôû „²ü~ ‹ú „ìýò ¬° Þõ�éýí± 4-Þé±ô ì}ýê …¶}ý±ó - …¶}ý±ó ‹ú

ð·Œ• 1:3

ìÇ†‹Ü °ô½ �ý»ýò€ g5/0 …² Þõ�éýí± 1:3 „²ü~¬…° ¬° Lm|5 ¬ÿ|Þé±ôì}†ó

{†²û {ÛÇý± º~û ¤ê º~. ¶�̧€ Lm53/0 {±ÿ|Öéõõ̂°ôì}†ó ¶õè×õðýà

…¶ý~ …Ö³ô¬û º~. �̧ …² °¶õŽ ¬…¬ó ì©éõÉ ô…Þñ¼ ¬° ì}†ðõë ô º·• ô

ºõ ‹† ¤çë|ø†ÿ „Ž -ì}†ðõë€ {±ÿ|…{ýê „ìýò -ì}†ðõë ô ¬ÿ|Þé±ôì}†ó ‹†

ð·Œ• 1:1€ °¶õŽ ¤†¾ê ›íÐ„ô°ÿ ô ¬° ̈çŠ ̈»à º~. ô²ó

°¶õŽ ‹ú ¬¶• „ì~û  g|6/0 ‹õ¬.

{Œ~üê â±ôû „²ü~ ‹ú „ìýò ¬° Þõ�éýí± 4-Þé±ô ì}ýê …¶}ý±ó - …¶}ý±ó ‹ú ð·Œ• 1:5

ìÇ†‹Ü °ô½ ‹†æ€  g 5/0 …² Þõ�éýí±1:5 „²ü~¬…°¬° Lm5 ¬ÿ|Þé±ô ì}†ó

¤ê º~. ¶�̧€ Lm62/0 {±ÿ|Öéõõ̂°ôì}†ó ¶õè×õðýà …¶ý~€ ÚÇ±û ÚÇ±û

¬…̈ê ‹†èò …Ö³ô¬û º~. �̧ …² …{í†ï ²ì†ó ô…Þñ¼ ô °¶õŽ|¬øþ ¬° ì}†ðõë ô

º·•| ô ºõ ‹† ì}†ðõë -„Ž€ ì}†ðõë -{±ÿ …{ýê „ìýò ô ¬ÿ Þé±ôì}†ó

°¶õ‹†– ›íÐ „ô°ÿ  ô ¬° ̈çŠ ̈»à º~.

ð}†ü� ô ‹¥™

{Ïýýò ¬° ¾~ ìõèþ ìõðõì±ø† ¬° ¶†̈}†° Þõ�éýí±ø†

…² ÆýØ|¶ñœþ RMN H
1| ‹±…ÿ {Ïýýò ¬° ¾~ ìõèþ ìõðõì±ø† ¬° ¶†̈}†°

Þõ�éýí±ø† …¶}×†¬û º~û …¶•. …â± n| ›³Š ìõèþ ìõðõì± 4 -Þé±ô ì}ýê

…¶}ý±ó ô m| ›³Š ìõèþ ìõðõì± …¶}ý±ó ¬° Þõ�éýí±ø†ÿ ¶ñ}³ º~û ‹†º~€

ÆŒÜ ¬ô ìÏ†¬èú ¬ô ìœùõèþ )1( ô )2(  ìþ|{õ…ó ìÛ†¬ü±  n| ô m°… ‹ú Þíà

ÆýØ|ø†ÿ  RMN H
1| ì±‹õÉ ‹ú ø± Þõ�éýí± ì¥†¶Œú Þ±¬:

)2(1=|m + n|

rAI ô iiAI|‹ú {±{ý� ì·†¤• ²ü±�ýà ¬° ð†¤ýú mpp5/4 ì±‹õÉ ‹ú ¬ô

�±ô{õó lC2HCô ð†¤ýú mpp7-6 ì±‹õÉ ‹ú �±ô{õó|ø†ÿ ¤éÛú

„°ôì†{ýà …¶•.

‹±…ÿ ðíõðú ¬° ¶†̈}†° Þõ�éýí± 1:1€ {Ï~…¬ �±ô{õó|ø†ÿ „°ôì†{ýà
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iiAI|

n2
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‹±…‹± 9  ô {Ï~…¬ �±ô{õó|ø†ÿ „èý×†{ýà ‹±…‹± 8 …¶• Þú …² …üò 8 �±ô{õó

„èý×†{ýà€ 5 �±ô{õó ì±‹õÉ ‹ú ô…¤~ Þé±ôì}ýê …¶}ý±ó ô 3 �±ô{õó ì±‹õÉ

‹ú ô…¤~ …¶}ý±ó …¶•. ‹ñ†‹±…üò€ ìÛ~…° B¬° ìÏ†¬èú )1( ‹±…ÿ …üò Þõ�éýí±

‹±…‹± 3 …¶•. ‹~üò {±{ý� ‹† …¶}×†¬û …² ¬ô ìÏ†¬èú )1( ô )2(€ ¬°¾~ ìõèþ

ø± üà …² …›³…ÿ ¶†²ð~û Þõ�éýí±ø†ÿ ¶ñ}³ º~û ì¥†¶Œú ìþ|ºõ¬.

‹±°¶þ øíõ�éýí±º~ó 4- Þé±ôì}ýê|…¶}ý±ó ô ì»}Û†– øíõ�éýí±„²ü~ ô „ìýò

4 -Þé±ôì}ýê …¶}ý±ó ¬° ìœ†ô°– „Ò†²â± °…¬üß†èþ ‹ú °ô½ {õ¬û �éýí±

º~ ô øíõ�éýí±4 -Þé±ô ì}ýê …¶}ý±ó ‹† ‹ù±û ²ü†¬ ‹ú ºßê �õ¬° ¶×ý~

°ðä …² Â~¤çë ì}†ðõë ›íÐ„ô°ÿ ô ¬° ̈çŠ ̈»à º~. ¶�̧€ Æþ

üà ô…Þñ¼ ›†ð»ýñþ ø·}ú|¬ô¶}þ€ â±ôû „²ü~ ›†ÿ|â³üò …{î Þé± ¬°

øíõ�éýí± ì³‹õ° º~. ¬° …¬…ìú Æþ ô…Þñ¼ ðõ„°…üþ …ºíý•€ â±ôû „²ü~ô

‹ú â±ôû „ìýò  {Œ~üê º~ Þú ìñœ± ‹ú {ùýú �éýí± …¶}ý±ó „ìýò|¬…° º~.

¶†̈}†° øíõ�éýí± ‹ú ô¶ýéú RITF€ RMN H
1|ô RMN C

31‹±°¶þ ô

ìÇ†èÏú º~. ì±…¤ê {ùýú �éþ|…¶}ý±ó „ìýò|¬…° …² �éþ 4 -Þé±ôì}ýê…¶}ý±ó

¬° Æ±§2 |„ô°¬û º~û …¶•.

ºñ†¶†üþ „²ü~ô �éþ|…¶}ý±ó ô „ìýñõ �éþ|…¶}ý±ó  |
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