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PHYSICO-CHEMICAL PROPERTIES OF HELIX AK-1 IN STABLE PARAMAGNETIC STATE
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The Helix AK-1 compounds have been synthesized. The samples obtained under laser radiation are shown to be stable paramagnetic
compounds. The EPR spectra indicating a considerable contribution of spin-orbital interaction have been investigated. Electrical and dielec-
trical properties of samples have been studied in the temperature range of (290-340) K. The luminescent and transmission spectra of the

samples at 0.3-0.6 pm have been investigated.
1. INTRODUCTION

Recently, the works on technology of obtaining the para-
magnetic organic substances and the investigations of their
physical properties have been carried out rather intensively.
The interest in materials of such a type is firstly due to per-
spective of their application in medicine,

As it is known, the drugs are more effective in a stable
paramagnetic state due to their active interaction with a bio-
logical medium in this case. Great amount of synthetic com-
pounds in a paramagnetic state has been synthesized by
physico-chemical methods. However, the obtained substances
reveal the paramagnetic properties, in a short time, mainly,

that decreases the effectiveness of their application [1].
Therefore, the technological works on the stable paramag-
netic compound synthesis are great importance.

The development of the method of obtaining the stable
paramagnetic substances (European Patent, 1990 [3]) has
been reported by E. Biiyilkkkoca [2]. The stable substances
have been synthesized in reactor under radiation of ruby or
sulphire lasers at which the stable paramagnetic complexes
have been formed. Different compounds of Helix AK-1 type,
(C1sH,3010KCl), transformed under appropriate laser radia-
tion into the stable paramagnetic state have been obtained by
technology described in [2].
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Fig.1. Electron-paramagnetic spectra of Helix AK-1 substance obtained by usual technology (curve 1) and. under laser radiation effect

(curve 2). The curve 3 denotes the EPR standard spectra.



2. RESULTS AND DISCUSSION

The present paper deals with the investigation of certain
physico-chemical properties of Helix AK-1 compound. All the
measurements have been carried out in vacuum of 1.5-10”
Torr. The tablets of ~ 1.5 mm in thickness and ~ 8 mm in
diameter, pressed from the powder of the given compound at
temperature of ~ 300 K have been used as the samples. To
study the current voltage (I-U) characteristics, the dielectric
constant (¢) and the dielectric loss tangent (tg &), the silver
contacts have been deposited on the pressed tablets. The
sample resistivity was p ~10° Ohm:m. The dielectric con-
stant, £, and the dielectric loss tangent, tg &, were measured
at frequency of 1 kHz in the temperature range of 293-333 K.
A slight change of &, 10.7-9, in the given temperature region
is probably due to decrease of dielectric constant of polymer
molecules. The dielectric loss of structures at room tempera-
ture is tgd ~ 0.015. A narrow temperature range has been
chosen due to the change of a chemical composition in such
structures at higher temperatures.

The obtained samples have also been investigated by
electron paramagnetic resonance (EPR). Figure 1 shows the
EPR and the spectra of samples obtained by usual technology
(curve 1) and laser radiation interaction (curve 2). As it is
seen in Fig. 1, unlike the samples obtained by usual technol-
ogy, the EPR signals occur in samples obtained under laser
radiation. It should be noted that the paramagnetic state is
stable for samples studied and the measurements performed in
90 days have shown that no considerable changes take place
in the EPR spectra. In the EPR spectra of samples synthesized
under the laser radiation, unlike those obtained by usual tech-
nology, one can observe the single lines with the superfine
structure indications, the g-factor of which shifts toward the
lower fields as compared to that of free electron that points to
the contribution of spin-orbital interaction. In this case, the g
-factor of the observed line ~ 2.30.
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Fig.2. The photoluminescent spectra of Helix AK-1 samples.
a) the radiation spectra of the samples,
b) the excitation spectra of the samples.

The studies of the luminescence spectra of the samples
(Fig.2) have not revealed a considerable difference for sam-
ples obtained both by traditional methods and laser radiation.
The above spectra have the maximum at A,,,=426 nm and a
line half-width of E~1 eV (curve 1). The excitation spectrum

maximum is A, =326 nm (£=3.8 ¢V) and a line half-width
is E~0.73 eV.

The investigations of the transmission spectra of samples
at A ~0,3-0.6 um have also not revealed a significant differ-
ence for samples obtained by usual technology and laser ra-

diation (Fig.3, curves 1 and 2, respectively).
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Fig.3. The IR transmission spectra of the samples obtained by usual technology (curve 1) and under laser radiation effect (curve 2).
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3. CONCLUSION

Thus, the investigations have shown that the Helix AK-1
samples obtained under the laser radiation are stable par-
amagnetic compounds. The studies of the photoluminescence
spectra and the dependence of transmission coefficient of the
sample on the wave-lengths have not revealed great dif-

ference between samples obtained by traditional methods and
the laser radiation. This fact can be considered as the evi-
dence of identity of chemical composition of samples ob-
tained in different technological conditions. The obtained
results allow concluding that the laser radiation effect is re-
sponsible for the change of the electron spectrum leading to
the stabilization of the sample in a paramagnetic state.
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i. Akgiiney, A.A. Aqasiyev

HELIX AK-1 BIRLOSMOSININ STABIL PARAMAQNETIZM HALINDA FiZiKi-KIMYOVi XASSOLORI

HELIX AK-1 birlesmesi sintez edilmigdir. Gostarilmisdir ki, lazer silalarinin te’siri ile almmg niimuneler stabil paramaqnetizm
xiisusiyyetine malikdir. Elektron paramaqnit rezonansinin (EPR) spektrlerinin tedgiqi spin-orbital garsihgl te’sirinin esaslt oldu-
gunu gostermigdir. Alinmis niimunelerin elektrik ve dielektrik xasselori (290-340) K temperatur intervalinda éyrenilmigdir. (0.3-0.6)
mkm intervalinda alinmis niimunelerin liiminesensiyas1 ve buraxilma spektrleri tedqiq olunmugdur.

M. Akrioneii, A.A. AracHes

OU3UKO-XUMHUUYECKHUE CBOMICTBA HELIX AK-1 B CTABHLJIbLHOM ITAPAMETPHYECKOM
COCTOAHMU

Cunresuposans! 06pasusl coeaunenus HELIX AK-1. TToka3aHo, 4To o6pasll, OMy4ICHHBIC MPH BO3ACHCTBUM Ja3¢PHOTO M3Iy4eHHS,
061a1a10T cTaGunBHEIM mapamarretusmoM. Mccnenosanst ciekTpst OIIP, KOTOpBIE YKa3bIBAIOT Ha 3HAYHTEIbHBIH BKIAJ CITHH-OPOHTANBEHO-
ro B3auMOACHCTBHA. M3yueHE! 3/IeKTPUYECKHE U JUIIIEKTPHIECKHE cBolicTBa 00pa3uoB B unTepBane Temneparyp (290-340 K). Hecnenosa-
HEBI CTIEKTPHI JHOMMHECLICHIINH, & TAKOKE MPOITYCKaHHA 00pa3LioB B MHTepBane AnuH BomH (0.3 - 0.6) Mxm.
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