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A broad spectrum of pharmacological activity has recently been discovered for cyclic 
organosilicon ethers of tris(2-hydroxyalkyl)amines [5-aza-2,8,9-trioxa-l-silabioyclo(3,6,3)- 
undecanes], known under the abbreviated name of "silatranes" [3]. They favorably affect con- 
necting tissue, blood, CNS, the enzymatic activity, etc. [5, 6]. This was proven by morpho- 
logical, histological, biochemical and histochemical studies [i, 4]. However, questions of 
degree of intake of silatranes into the systemic blood circulation from the points of entry, 
the nature of their distribution in organs and tissues, and their elimination from the organ- 
ism, have not yet been studied. All these compounds are suitable subjects for pharmacokinetic 
studies [2, 9]. 

Experimental pharmacokinetics is based on methods of analytical determination of micro- 
concentrations of medicinal compounds. Silatranes comprise a class of organosilicon compounds 
for which it is very difficult to select an analytical method for their reliable determination 
in the multicomponent media of the organism. It appeared to us promising to use for this pur- 
pose spin-labeled l-organylsilatranes, whose distribution in. the organism can be easily traced 
by the EPR method [8]. The most advantageous form of the spin tracer for biologically active 
compounds are stable radicals containing the 'O-nN group in a compound with tertiary carbon 
atoms [i0]. These are suitable because of the high stability of radicals of this type. 

The EPR method is also "sensitive" to the environment of these N-oxyl radicals, in par- 
ticular in the case of interaction of the spin tracer with proteins, enzymes, DNA [8]. 

We found that the synthesis of a spin-labeled silatrane by the classical reaction of a 
trifunctional silane with tris(2-hydroxyalkyl)amine is not very practicable [ii], because of 
the difficulties in preparation of the initial silanes, derivatives of 2,2,6,6-tetramethyl-4- 
silyl-3,4-dehydropiperidine or l-oxyl-2,2,6,6-tetramethyl-4-silyl-3,4-dehydropiperidine, To 
prepare the first representative of the spin-labeled silatranes, and perhaps of organosilicon 
N-oxyl compounds in general, we reacted l-iodosilatrane with bis(l-oxyl-2,2,6,6-tetramethyl- 
3,4-dehydropiperidyl-4)mercury. 

R._,Hg-:- ISi(OCH~CHo)aN ---+ RSi(OCH2CH2)3N -1- RHgl 

I I 
R -= C:=CHC,~e2N(--O')CMe~CH ~ 

This process is based on the known ability of l-iodosilatrane to react with organomercury 
compounds to form l-organylsilatranes [7]. The end of the reaction was monitored by the EPR 
method. In the EPR spectrum of the end product a triplet signal is observed (with a i:i:I 
ratio of line intensities), indicating a hyperfine splitting of the unpaired electron with a 
nucleus of one nitrogen atom, a N = 17.30e. A quintet EPR spectrum is characteristic of the 
initial organomercury biradical (ratio of line intensities 1:2:3:2:1), aM = a~ = 8.60e. 
Therefore, the completion of the reaction can be easily determined from t~e disappearance of 
the 5iradical lines. A mass spectrometric analysis of the reaction product confirmed the form- 
ation of the required l-(l-oxyl-2,2,6,6-tetramethyl-3,4-dehydropiperidyl-4)silatrane (I). 

Preliminary results of the examination of the possible use of I in pharmacokinetic studies 
were obtained as follows. Compound I was administered intravenously to a number of animals 
(rats) in a dose of 5 mg in 1 ml of physiological solution. At hourly intervals the animals 
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TABLE i. Distribution of l-oxyl-2,2,6,6-tetramethyl- 
3,4-dehydropiperidyl-4) silatrane (I) in Organs and Tis- 
sues 

Time after introduction h 
Biomaterial 

1 2 3 4 

Blood 
Liver 
ye leon 

arl 

Kidneys 
Muscles 
Skin 

§ + 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

Note. +) Detected, --) not detected. 

were decapitated, the biomaterial was collected, and its EPR spectrum was recorded. The pres- 
ence of I in the organs and tissues was indicated by the appearance of an anisotropic signal 
in the EPR spectrum. The data obtained are listed in Table i. They show that 2 hafter the 
intravenous administration of I, the latter is detected in blood, liver, spleen and heart, and 
after 4 h in all the organs and tissues studied, including skin. 

Thus, with the EPR method it is possible for the first time to follow the distribution of 
I as a function of residence time in the organs and tissues of the organism. This makes reli- 
able pharmacokinetic studies of silatranes possible. 

EXPERIMENTAL (CHEMICAL PART) 

i-(l-Oxyl-2,2,6,6-tetramethyl-3,4-dehydropiperidyl-4)silatrane (I). A 1.78 g portion 
(3.53 mmoles) of bis(l-oxyl-2,2,6,6-tetramethyl-3,4-dehydropiperidyl-4) mercury is added in a 
purified argon atmosphere to a degassed solution of 1.05 g (3.53 mmoles) of l-iodosilatrane in 
20 ml of CHCIa. The ampul is evacuated and agitated for 55 h at 20~ The solvent is evapora- 
ted, and the solid residue is dissolved in CHCIs. The solution is filtered and precipitated by 
heptane. Yield, 0.3 g (40%) of a spin-labeled silatrane I. The EPR spectra were recorded on a 
RE-1307 spectrometer, with resolving power of 60 mG and sensitivity of 5.10 I~ spin/G. The mass 
spectra were obtained on a MX-1307 spectrometer with a direct introduction system at an ioniza- 
tion voltage of 70 eV, 

EXPERIMENTAL (BIOLOGICAL PART) 

In the experiments male rats weighing 150-180 g each were used. The spin-labeled sila- 
trane was administered intravenously in a dose of 5 mg per ml of physiological solution. In 
sampling of the biomaterial after the decapitation of the animals, the blood was completely 
removed by filter paper from the organs studied. 
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DETERMINATION OF POROUS STRUCTURE PARAMETERS ~ND SELECTIVITY OF ACETYLCELLULOSE 

MEMBRANES WITH RESPECT TO DEXTRANS 

M. M. Selin UDC 615.384.012.07 

One of the main parameters of the porous structure of membranes which determines their 
selectivity and permeability is the pore size. The evaluation of the equivalent pore radius 
rpore) according to the permeability of the membranes to water has gained wide acceptance 

In membrane separation techniques. Since different models are used to describe the membranes 
and transmembrs~e transfer of water, it was of interest to compare the r values obtained 
for these models, pore 

in the present work we evaluated the pore radius of acetylcellulose ultrafiltration mem- 
branes and explored the possibility of determining their selectivity with respect to dextrans 
according to r values found. pore 

EXPERIMENTAL 

Soviet produced UAM-type acetylcellulose ultrafiltration membranes were studied. With 
allowance made for different models of semipermeable membranes [i, 17], the rpore was calcu- 
lated according to formulas (1)-(3): 

• / - '  81ivnwu (I) 
rl = WoAP ' 

where I W is permeability of the membranes to water [in cm3/(cmU.sec)], n W is viscosity of water 
[in (kgf.sec)/cm2]; d is membrane thickness (in cm); Wo is total moisture content of membrane 
(in wt. %); AP is pressure over membrane surface (in MPa). 

>2= 71 ( ~  4At '~ (2) 

where r~ are values of rpore calculated according to (i); Ar is the thickness of the layer 
bound to water (in nm). For the membranes studied, Ar was taken according to [ii]: 

~/:" 81~:~v: (3) 
73 = (~o/I) AP ' 

where $o is the ratio of the area of the lateral cross section of pores, accessible to trans- 
membrane transfer of water, to the membrane area; Z is the length of the membrane pores (in 
cm) . 

The permeability of the membranes to water at different pressures was determined on a 
FM-02-200 ultrafiltration cell. The effective diameter of the membranes was 5.8 cm. To exclude 
possible deformations under pressure of the porous structure of the membranes studied, the 
measurements were carried out in the range of 0.01-0.05 MPa according to the method described 
in [5]. The total moisture content of the membranes (Wo) was determined by difference between 
moist and dry membranes, according to [3]. The value of ~o/~ was calculated from the examina- 
tion of transmembrane diffusion of water [6]. The thickness of the membranes was measured 
using a micrometer. To calculate the pore radius, mean-arithmetic values of IW, d, Wo, [o were 
used which were experimentally determined for 7 samples of membrane of the same type. 

Selectivities of the membranes were determined with an aqueous solution of standard dex- 
tran sample with known molecular weight characteristics [12]. 
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