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2+ the presart time therse is considerable inierest not

under unusual working conditicns.

i - 2 - R < = - vy me— e S —~ m R e - -
ooly—=N-malseimiiss 1s theaely Very STLI2I Cneln, 3 Clhsgduaencs oI
= 2 K 4

separated from the wain chzin. The existence cof Iive membered

ethylenic group supplies an idertical substifution for esach

1

1

carbecn ator, and thus communicates z marked symmetry to the

main chain and prevent the existence of substituiions creating
weak points in the polymer backbcne such as distin
the rhezd-to-tall szructure which appeary in vinyl menoners.
The poly N-maleimices also show a helicoicdal conformation which

must enhance the thermal

Central Library - Ain Shams University



)

)

Uy

1]

9]
v

Imzmioe

d

}

—~
el

|

=]

a

Y

cle

I
(e
[

—-

4o m—

Tam s

AF o
aIZ&el T I T

[y

4]
9]

ty

Iversi

cIrs.

Central Library - Ain Shams Un



=4

LITERATURE EURVEY

Central Library - Ain Shams University




CHAPTER ONI

LITERATURE SURVEY

Since their preparation by Searle in 1948 (2) the

maleimides had attracted the attenticn of severzl investiga-

A
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tors dte to the ease cf preparatior and the wide structu

possibilities which can be achisved by varying the type of

mine used with maleic anhydride,
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different mechanisms
a) y—rayé induced polymerization
Ivanove et al (3-9) 1nvestigated, in a series of articlas,

the polvmeriza+tion of N-~arvimalelmides uveing v-rzdisticn as the
free radical initiator, Polymerizatlicn was iInvestigated under
vacuum in the sclid staste, as well as in scluticn., The effect
of dose rate, dose strength., temperature of irradiazticn, the
medium and the presence of sensitizers were repcrted., The
polymerization curves showed an autocatalytic effect, and it
was found that the rate of polymerization (v) is a function of
the intensity of radiation (I}, v = KIn, {in ~1). The I.R.
spectra of pely N-phenylmaleimide obtained by radiation were
sinilar to those cbtained by usual free radical initiator

indicating the free radical nature of irradiation.

The intrinsic viscosity [n] of the polymers increased
with temperature of polymerization and decreased with radia-

tion intensity. The curves used to determine [n] showed
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anomalies characteristic of highly associated polymers. X-ray
analysis of the poly-N-maleimides showed a crystalline phase
for radiation inﬁjﬁtgipclymers made at low doses and that the
crystallinity ratio decreased with incressed dose. At high
irradiation doses, the polvmers cobtained were ameorphous and
brown sclucle only in DMF and swelled In CS
(5 Mrad), vellow crystalline polymer soluble in DMF, and CS
was cbtzined. The authors showed, using i.r. spectroscopy.
that the polymerization proceeded with copening cf the ¢ = ¢

bend

8]

f the imide ring., The sclid state radiaticon polymeriza-

tion

0

f the N-substituted maleimides was further investigated
by a group of Japanese Scientists (1C,1l1) in-source polymeriza-
tion proceeded in 3 ncnstationary state znd the rates of
polymerization were Iourd *o depend on the nature I substituents
in the following order, EX > Ph = Me > Lauryi > H > p-methoxy-
phenyl-maleimide. The rates of post-polymerization were in the
foilowing order, Bt > Me > Ph = ;aaryl > H » p-methoxychenyl-
maleimide. The susceptibility of N- stituted maleimides Lo
s0lid state polymerization with v-rays was different from that
in the liquid state. From the x~ray diffraction studies on the
polymers formed in solid state, two marked interplanar spacing
were observed, the spacing of about 5 A° common to all the
crystalline polymers and the larger spacing which increased
with the size of the substituents (11). The polymers made in

the liquid state were amorphous.
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2 detaziled characterization of poly K-phenyl-maleimide macde by
radiation induced sclid state polymerization of the monomer

was performed by Barrales-Rienda et al (12) to elucicate the

s
:

adiation conditions on the conformation of
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the polymer. The latter authors indicated again that the T.R.
spectra of polymers obtained by irradiatiocn (EOCO—T—rays) were
nearly identical with those of polymers obtained by Zres

radical polvmerization in bulk or in sclution. The x-ray

diffractograms of a1l samples show two rather broad psaks
indicative of noncrystalline structures. The location of the

peaks do ncot depend upon the irrzdiation femperature. However,
they indicated the presencé of well defined short range crder.
some I.R. bands in poly N-
phenyl mzleimide confirm the short range order proposed for

-

packing in the sclid state and were also indicative of long

A similar conclusion was given before by Ivanov and his co-

workers (13) who proposed & threo-diisotactic structure for

poly N-p—-tolyl maleimide polymerized by v-iradiation. Barrales-

Rienda et al also speculated that samples obtained at lower
polymerization temperature have increased order and that this
order raises the thermal stability and the average "cluster
size", as a consequence of a more ordered structure of the

backbone chain and hence a predominant stereoregular ccmpound.

b) Ionic polymerization
N-phenyl maleimides and its N-4-substituted derivatives

ware polymerized by Na ethoxide in THF at - 78°%¢ (14). The
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