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Synthesis and Characterization of Novel Polyetherhydrazides
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Novel polyetherhydrazides (PEHs) have been synthesized by suspension
polycondensation of resorcin/hydroquin-O,0-bis(acetyl chlorides) and
phosphonic dihydrazide in N,N-dimethyl acetamide at —10°C. All such
PEHs have been characterized by IR spectral analysis, inherent viscosity,
elemental analysis and oxidative isothermal weight loss analysis respec-
tively.

INTRODUCTION

The mechanical and heart resistant properties of polyhydrazides can be
enhanced by incorporation of aromatic rings in their backbone chain.! The
introduction of ether bridge in their backbone may often improve the solution
processability of various polyamides and polyhydrazides.? The degree of impro-
vement is much enhanced when methylene groups are incorporated along with
ether linkage in their backbone chain.’ The present article deals with the synthesis
and characterization of polyetherhydrazides from resorcin/hydroquin-O,0-
bis(acetyl chloride) and phosphonic dihydrazide monomers. A typical reaction is
shown in Scheme-1.

pcl3 +3C2H50H R(OH),
cclq
J;lcuzcow
(CoHs 0)2PH0[I] r{ocrizcoon)z 11
NH NH2.H 0 Jsoctz
{NH, HpHo i rRlochxocl); [1v]
o
~10C

{NHNHP(O)H NHNHCOCH,0R 0 CHC 0F
n

R-—--@’.@

Scheme-1

tDepartment of Chemistry, Lucknow University, Lucknow-226 007, India.



590 Shukla et al. Asian J. Chem.

EXPERIMENTAL

All chemicals and solvents employed for the synthesis of PEHs were of LR
grade.

Diethylhydrogen phosphite (I) was synthesized according to the procedure
discribed earlier.* b.p. 73-76°C/14 mm; yield 92%. CH,,0P requires: C, 33.8;
H, 7.8%; found: C, 35.0; H, 7.9%.

Phosphonic dihydrazide (II) was synthesized by known method.® m.p. 92°C.
Yield 81.6%. N4H;0P requires: H, 6.36; N, 50.09%; found: H, 6.32; N, 50.90%.
IR: 1500-1480 cm™ S(NH), 1300 cm™ v(PO) and 960 cm™' S(PH).

Resorcin/hydroquin-O,0-bis(acetic acids) have been synthesized by dissolving
appropriate phenol (0.1 mole) in required quantity of sodium hydroxide solution
(4.0 N). To this was added the solution of chloroacetic acid (0.6 mole) in water
(250 mL). The solution was refluxed for 12-14 h. During this period it was kept
alkaline by adding sodium hydroxide solution (200 mL, 4.0 N). The solution was
cooled and neutralized by conc. HCI, dicarboxylic acids precipitated were filtered
and crystallized by glacial acetic acid.

Hydroquin-O,0-bis(acetic acid): m.p. 250°C; yield 80.5%. C,oH,¢O¢ requires:
C, 53.09; H, 4.42%; found C, 53.12; H, 4.40%. resorcin-O,0-bis(acetic acid):
m.p. 192°C; yield 70%. CoH,oO¢ requires: C, 53.09; H, 4.42%, found: C, 53.00;
H, 4.49%.

Resorcin/hydroquin-O,0-bis(acetylchlorides) were prepared by the procedure
described earlier.®

N,N-Dimethylacetamide (DMAc) was dried over barium oxide for 48 h,
followed by 2 h refluxing; b.p. 58—-60°C/10 mm.

To suspension of phosphonic dihydrazide (0.01 mole) in N,N-dimethyl-
acetamide (10 mL) was added appropriate diacid chloride (0.02 mole) in
N,N-dimethylacetamide (20 mL) at —10°C with constant stirring up to 4.5 h. The
inherent viscosity-time dependence relationships during the course of polycon-
densation have also been studied. All such polymers were precipitated by water
and dried below 50°C.

RESULTS AND DISCUSSION

The inherent viscosities (N;,,) of all PEHs.have been deduced at a concentra-
tion of 0.5 g dL™' in m-cresol solution at 25 + 1°C. All such PEHs have been
characterized by IR spectra and elemental analysis.

-(—NHNHP(O)HNHNHCOCHzOCHZCO)—,, V)

Yield: 98%, Mgy 0.28 dL g™'. CjpH;3N,OsP requires: C, 40.54; H, 3.37; N,
18.91%; found: C, 40.26; H, 3.02; N, 18.00%. IR: 3200-3100 cm™' v(NH), 1640
cm™! v(CO), 1450 cm™ §(NH), 1240 cm™ v(PO), 1100 cm™' (PH. def.). and 815
cm™' (HPO).

—(—NHNHP(O)HNHNHCOCH2OCHZCO)—,, (VD)
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Yield: 97%; Mqy: 0.19 dL g™'; found: C, 40.40; H, 3.21; N, 18.20%. IR: 3000
cm™ V(NH), 1645 cm™ v(CO), 1450 cm™ §(NH), 1220 o v(PO), 1010
cm™ (PH def.) and 810 cm™" 8(HPO).

The inherent viscosity-time dependence of PEHs during the course of poly-
condensation indicates that the PEH (V) erived from hydroquin-O,0-bis(acetyl-
chloride) monomer was polymerized in 2.5 h, while that of resorcin-O,
O-bis(acetylchloride) in 4.2 h. These observations clearly show that the PEH
containing p-phenylene ring was polymerized more regularly and orderly than
the corresponding m-isomer.” The greater value of Ny, of (V) than (VI) also
indicate that the rate of polycondensation of monomer (III) was greater than (IV).

The thermal stabilities of all such PEHs have been studied by oxidative
isothermal weight loss analysis, where 100% volatilization of (V) was recorded
in 90, 80 and 70 min at 200, 300 and 400°C respectively, while in case of (VI)
the same volatilization was observed in 60, 40 and 20 min.

From the above discussions, it was concluded that the polyetherhydrazides
(PEHs) of appreciable thermo-oxidative stability and inherent viscosity can be
synthesized by selecting appropriate combination of monomers.
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