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Abstract: Two novel heterocyclic diamine monomers: 
1,2-dihydro-2-(4-aminophenyl)-4-[4-(4-amin- ophenoxy)phenyl](2H)phthalazin-1-one and 
1,2-dihydro-2-(4-aminophenyl)-4-[4-(4-aminophenoxy)-3,5-dimethylphenyl](2H)phthalazin-1-one 
were successfully synthesized from readily available heterocyclic bisphenol-like monomers in two 
steps in high yield. A series of novel poly(aryl ether amide)s containing the phthalazinone moiety 
were successfully prepared by the direct polymerization of the novel diamines and aromatic 
dicarboxylic acids using triphenyl phosphite and pyridine as condensing agents.  
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Considerable research has been carried out to develop new condensation polymers 
contai- ning heterocyclic units since many of these polymers possess outstanding 
strength and moduli and are used predominantly as high temperature-resistant materials 
and fibers. Phthalazinone and its derivatives have been known for almost a century1.  
Recently Hay et al2,3 first reported that phthalazinone and its derivatives were 
bisphenol-like monomers which can be polymerized with the activated aryl dihalide 
monomers to give amorphous polymers with very high glass transition temperature and 
excellent thermostability, which are soluble in common organic solvents. Heterocyclic 
rings in poly (aryl ether)s generally increase mechanical and adhesive properties as well 
as transition temperature (Tg) of the polymers, while retaining thermal stability and 
processability4. More recently we have synthesized poly(aryl ether ketone)s and 
poly(aryl ether sulfone)s containing the phthalazinone moiety5,6. In this letter, we extend 
our investigation to the synthesis of novel polyamides containing phthalazinone moiety .  

Two novel noncoplanar and asymmetric 
diamine:1,2-dihydro-2-(4-aminophenyl)-4-[4-(4-aminophenoxy) 
phenyl](2H)phthalazin-1-one(3a) and 
1,2-dihydro-2-(4-amino-phenyl)-4-[4-(4-aminophenoxy)-3,5-dimethylphenyl](2H)phthal
azin-1-one 3b, were synthesized by condensation of asymmetric heterocyclic 
bisphenol-like 1a and 1b with p-chloronitrobenzene in the presence of potassium 
carbonate respectively, giving corresponding Dinitro-compound 2a and 2b (Scheme1), 
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followed by reduction with hydrazine monohydrate /Pd-C. Unlike commonly used 
diamines, compound 3a and 3b are quite stable on exposure to light and air. The 
structures of the dinitro 2 and diamine 3 were confirmed by FTIR, 1H-and 13C-NMR, 
2D-NMR, MS, including HRMS7, 8. All the obtained data agree with the proposed 
structures.  

 
 

Scheme 1 

 
 
 
 
 
 

 
Scheme 2 

 

 

 

 

 

 

 

 

The direct polycondensation of the diamine 3 with the aromatic diacids was 
undertaken successfully according to the phosphorylation method  first reported by 
Yamazaki for the synthesis of polyamides (Scheme 2)9. Almost quantitative yields of the 
polyamides (4a-c) and (5a-c) were obtained. Spectroscopic data, together with intrinsic 
viscosity and Tg measurements, confirming the structures of polyamides is given in Table 
1. Almost all polyamides were soluble in polar aprotic solvents such as NMP, DMF, 
DMAc, DMSO and even in pyridine. Transparent and flexible films were easily prepared 
by solution casting from DMAc solution of each polymer 4 and 5. 

In summary, novel amorphous poly (aryl ether amide)s containing the 
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phthalazinone moiety with high molecular weights were prepared through the 
phosphorylation method. The polymers showed outstanding thermal stability, good 
solubility and film-forming properties. Preparation of a series of poly (aryl ether amide) 
containing the phthalazinone moiety is in progress. 

 
Table 1  Synthesis and characterization data of the polymer (4a-c and 5a-c) 

 
polymer [η]a Yield(%) 1H-NMR δ(ppm, 90MHz) IR (cm-1) Tg

b(oC ) 

4a 1.43 98 6.9-8.5(m,20H,Ar-H) 
10.2-10.4(d,2H,N-H) 

3310(N-H) 1658(amide Ι) 
1604(C=N) 

329 

4b 1.26 98 7-8.65(m,20H,Ar-H) 
10.3-10.5(d,2H,N-H) 

3308(N-H) 1668(amide Ι) 
1607(C=N) 

314 

4c 1.51 96 6.7-8.7(m,22H,Ar-H) 
10.4-10.5(d,2H,N-H) 

3314(N-H) 1668(amide Ι) 
1604(C=N) 

NDc 

5a 1.38 98 2.15(s,6H,CH3) 
6.8-8.59(m,18H,Ar-H) 
10.2-10.5(d,2H,N-H) 

3305(N-H) 1657(amide Ι) 
1602(C=N) 

291 

5b 1.16 97 2.15(s,6H,CH3) 
6.8-8.6(m,18H,Ar-H) 
10.2-10.5(d,2H,N-H) 

3334(N-H) 1667(amide Ι) 
1607(C=N) 

ND 

5c 1.67 99 2.15(s,6H,CH3) 
6.8-8.7(m,20H,Ar-H) 
10.2-10.5(d,2H,N-H) 

3320(N-H) 1652(amide Ι) 
1605(C=N) 

ND 

 aMeasured at a concentration of 0,5gL-1 
 bFrom DSC measurements conducted at a rate of 10℃/min in nitrogen 
 cNo Tg was observed in DSC trace 
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