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NOTE 

Synthes is  of Polymers Containing 
Free Radical Verdazyl 

Faculty of Engineering 
Osaka City University 
Sugimoto-cho, Sumiyoshi-ku 
Osaka, Japan 

In precedi ig  papers the authors have reported on the syntheses 
of polvrners containing a neYi type of free rarlical verdazyl [ 1, 21 
through the anionic polymerizatim cf vinyl verdazyl monomers 
{ 3, 4j. In t N s  paper we wish to report  on the synthesis of polymer 
verdazyl by the reaction of verdazyl having amino group I with 
copolymers of maieic annvdride. 

1,5-DiphenyI-3-i3'-aminophenyl)-ve~dazpl (1' was prepared 
through the catalytic hydroger.ation of 1.3-diphenyl-3- (3'-nitro- 
pheny1)-verdazyl with Pd: BaSO, and subsequent air oxi&tion. 
(I! was reacted with styrene-maleic anhydride (1: I) copolymer or  
propylene-rnaleic anhydride (1 :  1) copclymer in anhydrous te t ra-  
hydrofuran (THF!. The reaction r n w u r e  was poured into absolute 
ether to precipitate polymer verdazyl as a dark green powder. 
The resul ts  of the reaction a r e  snown in Table 1. 

The contents of verdazyl group were determined by 1) the N 
content of the copolymers obtained. and 21 comparison of the 
absorption intensities cf the copolymers with t,bt of a reference 
compound LI at 720 m ~ .  The copolymers showed no absorption 
corresponding to the verdazyliurn cation species  (550 mp). 
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TR spectrz  iIG3r) o i  the copolymers showed the absorptions oi car- 
bo.xylic carbonyl i 1700 cm-" and of amide carbonyl ( 1650 cm-'). 
Figure 1 shows the ESR spectra of the xpo lymers  and Compound KI. 

E XP E R 111 E NT X L 

.Mate r i a l s  

1,s- Diphenyl-3- ( 3' -nitrophen:1l)-;lerdz71 

rneclhyl iodide ti60 nl!, BaiOH)z.SHzO 13.2 J ; ,  and EaO 180 g) in 
A solution of 1.5-dipnenyl-3-i 3'-nit;ophenyl:-formazan (20 g), 
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NOTE 1009 
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SUTE 1011 

3.X-dinethylformamide (D?rlFI (200 ml! was s t i r r ed  for  6 hr  at 
room temperacure. The reaction mixture was fil tered and diluted 
with benzene. The benzene solution was washed with water and 
dried over anhydrous sodium sulfate. Evaporation oi benzene and 
recrvsrallization of the residue f rom methanol-DMF mixture gave 
dark green crystals:  mp, 157-158°C; yield. 6.0 g ( 2 9 % ~ .  

Analysis: Calculated for C z ~ H & ; 5 0 ~  !358.41: C, 67.03; H, 4.50: 
N, 19.54. Found: C, 66.83; E, 4.47; X, 19.41. 

1. S-Diphenvl-3-~ Z’-aminor~henrl I-verdzzy! ( I )  

benzene iZGO x 1  was aaaed Pd:S?I BaS04 ( 4  g . and hyarogen was 
passed through the solution. The solution changed from dark green 
to light brown and fmally became clear.  Inorganic compounds were 
removed. and the solution was left overrught at room temperature.  
Evaporation of benzene and recrys’allizarion of the residue from 
me:hanol gave G i k  green crystals:  mp, 122-123°C; yield, 1.3 g 

To a solution of 1.5-~?henv!-3-(3’-nitrophenyl~-verdazyl (2.0 g !  m 

benzene ( 7 2 - 3 ;  J 72C m~ (log E = 3.5473. *I lax 
A ~ a i y s i s :  Caicuhted for C2,JIKI&V5 (328.4): C, 73.15; H, 5.52; 

3. 21.33. F o ~ d :  2 ,  7 2 . 8 3 ;  3, 5.59; N, 21.22. 

Reference Compomd IT 
.A solution of Ccmpomd 1 1250 mg! and maleic anhydride ( 7 5  mg) 

i n  THF-erher (1:2. 30 ~ 1 )  u-as s t i r r ed  for  1 h r  a t  room temperature.  
The crystals  deposited were separated and washed well with ether.  
Green crysmis:  mp. li8-15O’C (decomp:: yield, 0.17 5 (53%;; 

720 rnz (log E = 3.537). benzene 
h Illax 

hzlysis :  Calculated f o r  C2&IzaNX4 (426.41: C. 67.59: H, 4.73; 

-Liother reference compound from Compound I and succinic 
S,  i6.42. Found: C, 67.40: H. 4.88: X, 15.87. 

anhydride could no: be crysal l ized.  

Styrene- and Proovlene- l la le ic  Anhydride Copolymer 

benzoyl peroxxie a s  an mi:iaEor. Composi t ions of the copolymers 
were determined by C anzlysis. 

Copolynerizaocn %-as ca r r i ed  out m benzene at  50-C using 
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1012 NOTE 

R e a c t i o n  of C o m p o u n d  I w i t h  N a l e i c  A n h y d r i d e  
C o p o l y m e r s  

Copoblmer i30 mg) was dissolved in anhydrous TIlF (8 ml! m d e r  
reflu., then Compound I svas added to the solution and the green 
solution was reilu-ea for a definite time. The reaction mivture nias 
poured into ether to precipitate green polymer. 

A b s o r p t i o n  S p e c t r a  

UV and ESR spectra x e r e  recorded in DMF soluticn at room 
temperature using a Hicachi EPS-3 Spectrometer and 3 JES-ME-3X 
Spectrometer equipped unrh 100 !iHz field modularion. 
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