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Coordination polymers 
V. Polycondensat ion of Cu, Ni, Co and Mn rezorcy la ldehyde-o-pheny lendiamine 
with terephthal ic  and isophthal ic  d ichlor ide 
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RO-6600 Jassy 6, Romania 

SUMMARY 
By in ter fac la l  p o l y c o n d e n s a t | o n  of Cu,Ni ,Co and  Mn r e z o r -  

c y l a l d e h y d e - o p h e n y l e n e d t a m i n e  sodium sa l t  with terephtha l ic  a n d  
tsophtha l i c  d | ch lo r l de  respeotP4ely, coord ina t ion  pol-#~ers, pa r~cu -  
l a r l y  ohe la te  p l y e s t e r s ,  a s  co loured powders ,  insoluble in o rga -  
n i c  so lvents ,  we re  obtained. The  ident i f icat ion of coord inat ion 
p o l y m e r s  h a s  b e e n  c a r r i e d  out  by  the e l emen ta  W a n a l y s i s  a n d  
IR s pectrosoopy. 

INTRODUCTION 

T h e  s y n t h e s i s  of the r  po lymers  may be pe r fo r -  
med by  s e v e r a l  p rocedures .  One of these is  the po l ycondensa t i en  
e l  sodium s~It  of che la tes  wi th  ac id  d ich lo r ides ,  us ing the in ter -  
f a c i a l  techn|q  ues.  

In the p rev ious  pape rs  synthesis of ooord inat |on po lymers  
(chelate polyesters) of N l - b i s ( 2 , & - . d l o x y a c e t o p h e n o n e t m i n e ) ( 1 )  and 
C u - b t s ( r e z o r c y l a l d e h y d e )  with terephtha l ic  and lsophtPmllc d ich lo r i -  
d e  ( 2 ) r e s p e c U v e l y ,  has  been presented.  

T h e  p resen t  w o r k  dea ls  wi th syn thes i s  of the che la te  
p o l y m e r s  of Cu, Ni,  Co and M n  rezorcy la ldehyde. -o . -pheny lenedts -  
mine w i t h  t e reph t l ~ l | c  and lscphthaUc d ich lo r ides  by  in terrac ia l  
p c l y c o n d e n s a t l o n  react ions.  The  Inso lub i l i t y  of the coord inat ion  
p o l y m e r s  in c o m m o n  o r g a n i c  s o l v e n t s  left the e l e m e n t a r y  a n a l y s i s  
and IR spect~opy (3),(4),(5), as the means for their /dent[-. 
f l c a t i o n .  

EXPERIMENTAL 

The Sehiff base, Cu, NI, Co and Mn rezercy|aldehyde--r 
p h e n y l e n e d i a m i n e  e4~d t e raph tha l i c  and  l soph thaUc  d ieh le r lde  w e r e  
synthes l~ ,ed accord ing  to the methods desc r i bed  in the Uterature 
(6,7). 
S y n t h e s i s  of Coord ina t i on  P o l y m e r s  

1O-3mel. of C u ( I )  rezorcy l lL ldehyde-o-phenylenediamh-~e was  
d i s s o l v e d  wi th  m a g n e t i c  s t i r r ing In a s t e e c h i c m e t r l c  q u a n t i t y  of 
(~ 1 n NaOH. T h e  s~di tan sa l t  ot the che la te  sclut l lm was  added 
te  a so lu t ion  of 10"  me1. terephtha l lc  ( A )  e r  [sophttmUc ( B )  eli-. 
ch l  o r  |d e in 25 ml methy lone ch ie f |de .  T h e  react ion  mixb~re w a s  
v l t c r o u s l y  sth 'Ped for  10 mlr~, and the mix tu re  was  poured  into 
100 ml a c e t o n e ,  In a s imilar  w a y  w e r e  synLhes t=ed  c o o r d i n a t i o n  

* To whom offprint requests should be sent 
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p o l y m e r s  wi th N l ( I I ) ,  Co( IH)  end M n ( I V ) .  T h e  r 
p o l y m e r s  (IA-IVA) end _(I~-LV,~) were  fUtered, washed with EK3H 
e n d  t h e n  d ~ l e d ' - a t  110~'C, ~ 

T a b l e  I 

T h e  E lementa ry  A m a l y s l s  of Chelates 1-15/ of the Coord inat ion 
pol .ers ,A- A 

calcd,  found caled,  fe, ursd ealcd,  found L'~-c'd. found 

S8. 60 58. 05 3 .41 4.25 6. 83 6.55 18. 81 14. 89 
A 62.27 61.30 2.96 3.61 5. 18 5 .88 11. 77 10. 85 

[B 62.27 61.99 2.96 2.85 5 .18  5.19 11.?? 11.75 

[I 59.  3 9 59. 01 3 . 4 5  3. 88 6 .63  6.70 14. 50 13.97 
[ I A 62.84 61. 71 2.99 3.27 5.23 4.83 10. 97 10. O0 

[I B 6 2 . 8 4  6 1 . 7 0  2 . 9 9  3 . 1 0  5 . 2 3  5 .00  1 0 . 9 7  1 2 . 7 7  

[II 5 9 . ~ 6  5 8 . 9 6  3 . 4 5  3 . 4 3  6 . 9 1  7 . 0 1  14 .55  1 4 . 1 3  
[ I I  A 62.81 61.48 2.99 3.00 5 .23  5 .45 11.01 11.00 

I11B 62.81 61. 99 2 .99 2.89 5 .23 5.19 11. 01 11.90 

IV 59.86 59A6 3.49 3.93 6. 98 6. 44 13. 17 13. 10 
IV A 63.28 61. 75 3. 01 3. 33 5 .27 5.43 19.34 10.75 

IV B 63. 29 62.18 3. 01 2.99 5.27 5.18 10.34 10. 2? 

T h e  IR spectr t t  we re  recorded  om a Perki]~ Elmer 57? 
s p e c t r o p h o t o - m e t e r ,  in the  ramse of 300-4000 r '~. "1"he samples 
w e r e  8 r o u n d  ors a Pe rk in  Elmer v i b ra to ry  mill for  5 rain., and 
the  powder  was pe l le ted  with IKBr and Csl.  

RESULTS AND DISCUSSION 

The reactlon between Cu(1), NI(II), Ce(IH) and Mrs(1'v') 
rezerGyla ldehyde-o- .pherJy lend[e2n lne and stoeehiometr |o qt~B.nt~y 
o f  NaOH y i e l d s  sodium salt4B. 13)" the  Interracia l  pelycorlder*satfors, 
u s i n g  elkalfrae a q u e o u s  soluUol~ arsd te rephthe / i r  or  lBophthaliG 
d i c h l o r i d e  dtesolq, ed in m e t h y l e n e  ohlor ide,  ohelate po lyes te rs  are  
te rmed as c o l o r e d  powders ,  which have the foUowin8 s tme tu re  
of the macremolecu lar  oha ln  un|tt 

10, 0 ,O-R~- 
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whe re :  I M - C u  I A 

II M-N i II A 

% 
I I I M - C  o I l l  A z 

, 

IV M-Mn IVA 

r % ,  

S R., p- ,CO-C6Ht -CO 

: R - m-CO-C6H4-CO 

: R = p -CO-C6H4-CO 

| I~ - m-CO-C6H4-CO 

R - I:>-CO-C6H4-CO 

l:;l ,,. m-CO..C6H4-CO 

I ~ . .  p. .CO-C6H4-CO 

R - m-CO-C6H4-CO 

r~he che la te  p o l y e s t e r s  a re  t n s e l u b l e  in the common erga- 

n | c  s o l v e n t s  and have f o | l e w h ~  cs leurs~ I A and I B elb~e, H A and 

II  B r e d - b r o w n ,  III A m~d XII B d a r k - b r o w n ,  IV A amd W B b lack .  

/n e r d e r  to esUmate  from the s p e c t r a l  point  of v iew the 
s y n t h e s i z e d  p r o d u c t s ,  the v ib raUon  I n t e r va l  of 300-1800 c m ' l w a s  
e h o s e n .  

t ithe Seh l / f  base  is  r  by  a 1,2,4 t r i subsUtu ted  
r i r i g  ( ' I "S) w i th  subsUtuents |  1 " h e a v y " .  2,4 d | -  " l ight " ,  2 ad jacen t  
f r e e  H and 1 f ree  H. A n  er ie  subsUtuted r ing  (OS)  w|th s u b s U -  
t uen ts |  1.2 d l  - " h e a v y "  and 4 ad jacen t  f ree  H. 

T a b l e  I I  
T h e  Spec i f i c  B a n d s  of t h e  Sch i f f  Base  

i136s 
1217 

845 

792  

752  

, , ,  , , ,  

-~(c = N) 
daf  O H - - 6 ' ( O H )  + -,~(~)- 0)  OH 

9 ( ~ -  0) ~  
T S ,  I f r ee  H, "~" (,, CH) 

T S ,  2 a d j a c e n t  f ree H, "~(= CH) 

OS. 4 a d j a c e n t  f ree H, ~ ( . .  CH) 

S .. shou lde r  

T h e  c h e l a t e s  ( I -  IV) a re  c a r a c t e r i s e d  b y  1,2)4 t r i subsU-  
t u t ed  rJn8 ( T S )  with subs t / t uen t s |  1.2 d[ - " h e a v y " ,  4 "l[ShP, 2 
a d j a c e n t  f r ee  H and  1 f r ee  I~  An o ~ o  subs t i tu ted  ring ( O S )  with 
subs t i t uen tB t  1,2 d! - " h e a v y "  e~nd 4 a d j a c e n t  f ree  H. 

The  coo rd ina t i on  po l ymers  of t e r e p h t h a l i c  d i ch l o r i de  ( I  A-  
I V . )  have  a 1 .2 .4  t r i s u b s t i t u t e d  r ing  ( T S ) ,  wi th  substituents| '-~L.2. 
4 ~ r i - " h e a v y " ,  2 ad jacen t  f ree  I-I a n d  1 f ree  H. The ot to  subs t i t u -  
t i on  ( O S )  h a s  1 ,2  d i - " h e a v y "  s u b s t i t u e n t s  and  4 a d j a c e n t  f ree  H, 
t he  p a r e  subs t i tu ted  r ing ( P S )  h a s  the s u b s t l t u e n t s  1 ,4  d i - " h e a v y "  
and 2 a d j a c e n t  f ree  H. 

"l~he c o o r d i n a t i o n  po l ymers  of isophthaUc d i ch l o r i de  ( I ~ -  
I V y )  h a v e  the same tl"S a n d  OS as  p o l y m e r s  ( I  A - IVA)o " l ~ e  
mesa subst i tu ted r ing M S  h a s  subs t i tuen ts :  103 d r -  "hea~v~r ", 3 
a d j a c e n t  f ree  H and 1 f ree  H. 
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Table III 

The S p e c i f i c  B a n d s  cf  the  C h e l a t e s  I-IV 

II II I IV 

1614 e 1615 s 1610 s 1610 a cm "1 

1365 1368 1365 1 3 5 0  

1235 1248 1235 s 1225 

1 1 9 8  1 2 0 0  1 2 0 0  1 2 0 0  

84~ 840 840 840 

800 787 790 805 

750 743 742 755 

640  650  650 650  

$ 3 2  542 642 827 

3 8 0  430  430  403  

9(c - N) 
def OH----~I(OH)+ "~(~-0) C)I'I 

(#-0)chemic 

9(~0) ~ 

ms, z free H, F(-CH) 

TS,2 adjacent free H,~(,,CM 

O S , 4  a d j a c e n t  f r e e  H, %" ( -CH' ,  

$ ( M  - O) 

~ ( M  - N )  

-~(M - N) 

T a b  le  IV 

T h e  S p e c i f i c  B e n d s  e f  t he  C e o r d h ~ a U o n  P o l y m e r s  IA - IV  A 

'A 'IA "A r~A 
1732 1725 1720 1730 em "1 -~(C - 0) 

1612 s 1610 s 1610 s 1612 s Q(C .. I"4) 

1235 1234 1235 1230 Q(9 - 0) chelate 

1190 1192 1200 1198 r ~ - 0) earbexyl 

0 

1065 1060 1065 1060 -~(~ - 0.) 

570 870 872 870 PS,2 adjacent free 14, ~ (-CH) 

846 840 840 840 TS, I free H)~( , ,CH)  

785 785 788 802 TS,2 adjacent free H, %" (=CH) 

752 743 742 758 OS,4 adjacent free H. ]~ (-CH) 

640 630 6ss 652 ~(M - o) 

548 54o 55o 522 O(M - N) 

3 8 5  4 3 0  4 3 0  4 0 3  ~ (M - N) 
,, , ,  ,, , ,  . . . . . .  
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Tab le  V 

The  Spe(~ific Bands of the Caordinatlon Polymers  %-IV B 

'B I% .% N B 
-1 

1 7 3 0  1732 1730 1730 cm 

1612 s 1612 s 1613 s 1610 s 

1 2 3 0  s 1235 s 1235 1230 

llg0 1195 1195 1195 

1058 1055 1055 1051 

865 s 870 s 865 s 865 s 
855 855 850 843 

790 785 790 803 
750 745 750 755 

717 715 725 716 

640 650 655 650 
546 540 540 525 
3 8 0  4 3 6  4 5 8  4 0 3  

9 ( c  - 0) 

~ ( c  - N) 
~ ( e -  o) che~te  

0 

?(,~ - O) 

T S , 2  a d l a c e n t  f ree  H, ~ (=CH) 
TS ,1  free  H, ~ ' ( -CH)  
MS,1 f ree  H, "~'(-CH) 
T S , 2  a d j a c e n t  f ree  H, ~ (-CH) 
MS, 3 a d j a c e n t  f ree  H, ~" (==CH) 
OSt4 ad j acen t  free H) ~ (==CH) 
MS,3 ad jacen t  f ree  H, ~" (, ,CH) 

~'(ring) 
9M-O) 91M N) 

T h e  E~ii~.I s h o w s  the spec t ra~  d i f f e r e n c e s  be tween  the 
S c h l f f  B a s e  ( S B ) ,  Cu c h e l a t e  ( [ )  and  the c o o r d i n a t i o n  p o l y m e r s  
wi th  terephthaUc (IA) and [~ophthalic dichloride (I B) 

I I 

1800 1500 1200 900 600 cm_1300 

Pllb 1. 
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CONCLUSION 

The  elementary'  a n a l y s i s  and the 11~ spec t ra  are  in a s r e e -  
ment  with the p roposed  s t ructures.  
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