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Introduction

Aim. Study of the synthesis and anticancer activity of a series of N-(5-R-benzyl-1,3-thiazol-
2-yl)-2,5-dimethyl-3-furamides. Methods. Organic synthesis, analytical and spectral methods,
pharmacological screening. Results. N-(5-R-benzyl-1,3-thiazol-2-yl)-2,5-dimethyl-3-furamides
7a-g have been prepared in good yields by the reaction of 2-amino-5-(R-benzyl)thiazoles with
2,5-dimethyl-3-furoylchloride. Their structure was confirmed by 'H NMR spectroscopy and
microanalyses. The synthesized compounds have been evaluated for their anticancer activity
against 60 cancer lines in the concentration of 10 uM. The human tumour cell lines were
derived from nine different cancer types: leukemia, melanoma, lung, colon, CNS, ovarian,
renal, prostate, and breast cancers. It was found that compounds 7d,e,g exhibit a high activity
with GP = 29.05-35.02 % whereas 7a-c,f — moderate activity with GP = 60.31-67.36 %. The
most active compound 7g showed a high inhibition activity (Gls,<10 uM) against 54 of 58
human tumor cell lines with average Gls, values of 4.22 uM and the colon cancer subpanel
demonstrated the highest sensitivity with [a] mean Gls, value of 2.53 pM. The most sensitive
line was T-47D (BreastCancer, GI5, = 0.088 pnM). [The] MG-MID values for the most active
compound 7g are less compared with those for 5-fluorouracil, curcumin and cisplatin when
testing in the same manner. Conclusions. A series of new N-(5-R-benzyl-1,3-thiazol-2-yl)-2,5-
dimethyl-3-furamides were prepared. The compounds with high anticancer activity have been
identified.

Keywords: organic synthesis, arylation, acylation, 2-amino-5-arylmetylthiazole, anticancer
activity.

The diazonim salts are very important as star-  vious works we have developed [the] methods
ting materials in organic synthesis. In our pre- of synthesis of furane [1,2], thiophene [3],
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pyrazole [4], thiazole[5-7], triazole [8] deriva-
tives based on using diazonium salt as starting
reagents. The condensed compounds were also
prepared [9-11]. The advantage of the pro-
posed method is that the synthesis of arene-
diazonium salts from low-cost aromatic amines
abundantly available in the market is very
simple. It means that the variety of different
substitutes in organic molecules can be intro-
duced, which is very important for the pur-
poses of medical chemistry. One of the hetero-
cyclic core prepared by this strategy was
2-aminothiazole [5-7, 12], a privileged struc-
ture in medical chemistry[13-16].

The present work is devoted to the synthe-
sis and evaluation of anticancer activity [of]
N-(5-R-benzyl-1,3-thiazol-2-yl)-2,5-dimethyl-
3-furamides using diazonium salts as a starting
material. Noteworthy, N-1,3-thiazol-2-yl fu-
ramides display biological activity of different
kind such as antivarial [17] and antibacterial
[18], they are effective against both replicative
and latent mycobacterium tuberculosis [19,
20], malaria parasites [21], as well as the li-
gands of adenosine receptors [22], allosteric
glucokinase activators [23]and the inhibitors
of the Src family kinase p56Lck [24]. The
anticancer properties of N-1,3-thiazol-2-yl fu-
ramides were also reported [25-28].
Considering the above, the synthesis of N-(1,3-
thiazol-2-yl)-2,5-dimethyl-3-furamides and the
investigation of their biological properties are
[an] actual task.

Materials and Methods

All starting materials were purchased from
Merck and used without purification. NMR

spectra were determined with Varian Mercury
400 (400 MHz) spectrometer, in DMSO-dj.
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Melting points were determinated in open cap-
illary tubes and are uncorrected. The purity
of the compounds was checked by thin-layer
chromatography performed with Merck Silica
Gel 60 F254 aluminum sheets.

5-R-benzylthiazol-2-ylamines Sa-g were
prepared according [to the] procedure de-
scribed in [12].

N-(5-R-benzyl-1,3-thiazol-2-yl)-2, 5-di-
methylfuran-3-carboxamides(7a-g)

General procedure. To a solution of 0.01 mol
of 2-aminothiazole 5a-g and 1 ml of triethyl-
amine in 30 ml of anhydrous dioxane we added
under stirring 1.59g (0.01 mol) of 2,5-dime-
thyl-3-furoyl chloride 6. The mixture was left
for 0.5 h and diluted with water, and the pre-
cipitate was filtered off, washed with water,
and recrystallized from mixture alcohol —
DMF.
N-(5-benzyl-1,3-thiazol-2-yl)-2,5-
dimethylfuran-3-carboxamide (7a).
Yield80 %, m.p. 157-158 °C. 'THNMR (400
MHz, [D4]DMSO): 6 = 11.90 (s, 1H, NH),
7.38-7.25 (m, SH, C4H,, thiazole), 7.22 (t, J
=7.0 Hz, 1H, C¢H,), 6.81 (s, 1H, furane), 4.08
(s, 2H, CH,), 2.49 (s, 3H, CHj;), 2.22 (s, 3H,
CHj;). Anal. Calcd. for C;;H,;(N,O,S: C, 65.36;
H, 5.16; N, 8.97. Found: C, 65.22; H, 5.09;
N, 8.88.
2,5-Dimethyl-N-[5-(3-methylbenzyl)-1,3-
thiazol-2-yl]furan-3-carboxamide (7b).
Yield76 %, m.p. 116-117 °C. 'HNMR
(400 MHz, [D¢]DMSO): 6 = 11.90 (s, 1H,
NH), 7.27 (s, 1H, thiazole), 7.19 (t,J= 7.4 Hz,
1H, C¢Hy), 7.12—6.99 (m, 3H, C4Hy), 6.81 (s,
1H, furane), 4.03 (s, 2H, CH,), 2.49 (s, 3H,
CH;), 2.27 (s, 3H, CH;), 2.22 (s, 3H, CHy).
Anal. Calcd. for C,gH;3sN,O,S: C, 66.23; H,
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5.56; N, 8.58. Found: C, 66.06; H, 5.49;
N, 8.41.
2,5-Dimethyl-N-[5-(4-methylbenzyl)-1,3-
thiazol-2-yl[furan-3-carboxamide (7c). Yield
84 %, m.p. 155-156 °C. 'THNMR (400 MHz,
[D¢]DMSO): 6 = 11.89 (s, 1H, NH), 7.25 (s,
1H, thiazole), 7.15 (d, J= 7.9 Hz, 2H, C¢H,),
7.11 (d, J = 7.9 Hz, 2H, CcHy,), 6.80 (s, 1H,
furane), 4.02 (s, 2H, CH,), 2.49 (s, 3H, CH,),
2.26 (s, 3H, CH;), 2.22 (s, 3H, CHj;). Anal.
Calcd. for C;3sH3sN,O,S: C, 66.23; H, 5.56; N,
8.58. Found: C, 66.11; H, 5.48; N, 8.47.
N-[5-(4-Ethylbenzyl)-1,3-thiazol-2-yl]-2,5-
dimethylfuran-3-carboxamide (7d).
Yield74 %, m.p. 123-124 °C. 'HNMR
(400 MHz, [D4¢]DMSO): 6 = 11.89 (s, 1H,
NH), 7.26 (s, 1H, thiazole), 7.17 (d, /= 8.1 Hz,
2H, C¢Hy), 7.14 (d, J= 8.2 Hz, 2H, C¢H,), 6.81
(s, 1H, furane), 4.03 (s, 2H, CH,), 2.56 (q, J =
7.6 Hz, 2H, CH,), 2.49 (s, 3H, CHs), 2.22 (s,
3H, CH;), 1.15 (t,J= 7.6 Hz, 3H, CH;) Anal.
Calcd. for C;oH,(N,O,S: C, 67.03; H, 5.92; N,
8.23. Found: C, 66.88; H, 5.80; N, 8.11.
N-[5-(4-Methoxybenzyl)-1,3-thiazol-2-yl]-
2,5-dimethylfuran-3-carboxamide (7e):Yield
88 %, m.p. 155-156 °C. 'H NMR (400 MHz,
[D¢]DMSO): 6 = 11.88 (s, 1H, NH), 7.24 (s,
1H, thiazole), 7.18 (d, J = 8.5 Hz, 2H, CcH,),
6.87 (d, J = 8.6 Hz, 2H, CcH,), 6.80 (s, 1H,
furane), 4.00 (s, 2H, CH,), 3.72 (s, 3H, OCH,),
2.49 (s, 3H, CH;), 2.22 (s, 3H, CH;). Anal.
Calcd. for C;3sHgN,0;S: C, 63.14; H, 5.30; N,
8.18. Found: C, 63.01; H, 5.22; N, 8.19.
N-[5-(4-Fluorobenzyl)-1,3-thiazol-2-yl]-
2,5-dimethylfuran-3-carboxamide (7f).
Yield91 %, m.p. 146-147 °C.'HNMR
(400 MHz, [D¢]DMSO): 6 = 11.91 (s, 1H,
NH), 7.31 (dd, Jyg = 8.1, Jyr =5.7 Hz, 2H,
C¢Hy), 7.27 (s, 1H, thiazole), 7.13 (t, J =

8.8 Hz, 2H, C¢H,), 6.81 (s, 1H, furane), 4.08
(s, 2H, CH,), 2.49 (s, 3H, CH,), 2.22 (s, 3H,
CH;). Anal. Caled for C;H,;sFN,O,S: C,
61.80; H, 4.58; N, 8.48. Found: C, 61.63; H,
4.51; N, 8.37.

N-[5-(4-Chlorobenzyl)-1,3-thiazol-2-yl]-
2,5-dimethylfuran-3-carboxamide (7g).Yield
93 %, m.p. 140-141°C. '"H NMR (400 MHz,
[Dg]DMSO): 6 =11.90 (s, 1H, NH)7.35 n (2H,
J=28.3Tm, CIC4H,), 7.30-7.25 m (3H, CIC;H,
+thiazole),6.81 (s, 1H, furane) 4.94 ¢ (2H,
CH,), 2.49 (s, 3H, CH;), 2.22 (s, 3H, CH,).
Anal. Caled for C7H,sFN,0,S: C, 61.73; H,
4.57; N, 8.47. Found: C, 61.60; H, 4.53; N,
8.35.

Results and Discussion

A series of new N-(5-R-benzyl-1,3-thiazol-2-
yl)-2,5-dimethyl-3-furamides were prepared
according to the scheme. The diazonium salts
were used as starting material. They react with
acroleine under the Meerwein reaction condi-
tion [29] to form 3-aryl-2-chloropropanales
[12]. These aldehydes were converted into
5-R-benzyl-thiazol-2-ylamines with high
yields according to the previously reported
synthetic protocols [12]. The acylation of
5-(R-benzyl)-1,3-thiazole-2-amines was car-
ried out by the classical method using 2,5-di-
methyl-3-furoyl chloride. The obtained amides
7a-g are high-melted substances of white or
grey colour, poorly soluble in non-polar sol-
vents, good in DMSO and DMF.

The structure of synthesized compounds
was confirmed by 'H NMR and microanalyses.
In [the] 'TH NMR spectra, the signals for the
protons of all the structural units were ob-
served in their characteristic ranges. The pro-
tons of thiazole and furan rings were recorded
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Scheme. Synthesis of N-(5-R-benzyl-1,3-thiazol-2-yl)-2,5-dimethyl-3-furamides 7a-g.

as singlet at 6 7.24-7.27 ppm and 6.80—
6.81ppm respectively. H-N amide protons
appeared as a singlet at 511.88—11.91 ppm and
methylene groups at 4.00—4.08 ppm. Two oth-
er singlets at 0 2.49 and 2.22 ppm indicated
methyl groups of furan rings.

Anticancer activity. The synthesized com-
pounds were selected by the National Cancer
Institute (NCI) Developmental Therapeutic
Program (www.dtp.nci.nih.gov) for the in vitro
cell line screening. The primary anticancer
assay was performed at approximately sixty
human tumor cell lines panel derived from
nine neoplastic diseases, in accordance with
the protocol of the Drug Evaluation Branch,
National Cancer Institute, Bethesda [30-33].
The tested compounds were added to the cul-
ture at a single concentration (10-3M) and the
cultures were incubated for 48 h. Determination
of the endpoint was made with a protein bind-
ing dye, sulforhodamine B (SRB). [The]
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Results for each tested compound were re-
ported as the percent of growth of the treated
cells when compared to the untreated control
cells. The percentage growth was evaluated
spectrophotometrically versus controls not
treated with test agents.

The screening results are shown in Table 1.
The synthesized compounds display different
levels of activity in the in vifro screening on
the tested cell lines. Compounds 7d,e,g showed
[a] high activity with GP = 29.05-35.02 %
whereas 7a-c,f — [a] moderate [activity] with
GP = 60.31-67.36 %. Compouds 7d,e were
very sensitive to the cell lines MDA-MB-435
(Melanoma), HL-60(TB) (Leukemia), SNB-75
(CNS Cancer) and compounds 7g — to MDA-
MB-435 (Melanoma), UACC-62 (Melanoma).
In all mentioned cases the cytotoxic effect was
observed. Noteworthy also, compounds 7a-c¢
stimulate the activity of COLO 205 (Colon
Cancer) cell line with GP = 113.99-115.05 %.
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Table 1. Cytotoxic activity of the tested compounds in the concentration 10~5 M against 60 cancer cell

lines

Test compounds | Average growth, % | Range of growth, %

Most sensitive cell line (cancer line/type) GP, %

7a 65.63 19.92-113.99

KM12 (Colon Cancer) 19.92
NCI-H460 (Non-Small Cell Lung Cancer) 24.52
UACC-62 (Melanoma) 24.89

7b 63.22 20.37-115.05

SF-295 (CNS Cancer) 20.37

KM12 (Colon Cancer) 21.59

NCI-H460 (Non-Small Cell Lung Cancer) 21.65
CAKI-1 (Renal Cancer) 26.52

MCF7 (Breast Cancer) 28.62

Tc 67.36 4.22-115.04

MDA-MB-435 (Melanoma) 4.22
K-562 (Leukemia) 29.51

7d 35.02 -21.46 —66.34

MDA-MB-435 (Melanoma) — 21.46
HL-60(TB) (Leukemia) — 21.31
SNB-75 (CNS Cancer) — 4.36

A498 (Renal Cancer) 8.18
MDA-MB-468 (Breast Cancer) 9.50
HT29 (Colon Cancer) 10.83

Te 35.02 -9.34 -70.68

HL-60(TB) (Leukemia) — 9.34
SNB-75 (CNS Cancer) — 8.41
MDA-MB-435 (Melanoma)-0.62
K-562 (Leukemia) 11.41

HT29 (Colon Cancer) 13.61

SR (Leukemia) 14.05

7f 60.31 17.47-112.78

KM12 (Colon Cancer) 17.47

SF-295 (CNS Cancer) 17.79

UACC-62 (Melanoma) 20.18

NCI-H460 (Non-Small Cell Lung Cancer) 21.75
MCF?7 (Breast Cancer) 26.90

CAKI-1 (Renal Cancer) 27.69

7g 29.05 -6.27 -68.99

MDA-MB-435 (Melanoma)-6.27

UACC-62 (Melanoma) — 0.02

SR (Leukemia) 1.38

NCI-H460 (Non-Small Cell Lung Cancer) 7.63
K-562 (Leukemia) 8.25

MDA-MB-468 (Breast Cancer) 9.96

Finally, compound 7g was selected for an
advanced assay against a panel of approxi-
mately sixty tumor cell lines at 10-fold dilu-
tions of five concentrations (100 uM, 10 uM,
1.0 uM, 0.1 uM and 0.01 pM) (Table 2). The
percentage growth was evaluated spectropho-

tometrically versus controls not treated with
the test agents after 48-h exposure using the
SRB protein assay to estimate the cell viabil-
ity or growth. The dose-response parameters
were calculated for each cell line: Gls, — mo-
lar concentration of the compound leading to
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the 50 % inhibition of net cell growth; TGI —
molar concentration of the compound leading
to the total inhibition; and LCsy— molar con-
centration of the compounds leading to [the]
50 % net cell death. Furthermore, the mean
graph midpoints (MG_MID) were calculated
for Gls,, giving an average activity parameter
over all cell lines for the tested compound. For
the calculation of MG_MID, the insensitive

cell lines were included with the highest con-
centration tested.

The most active compound 7g showed [a]
high inhibition activity (Gls,<10 pM) against
54 of 58 human tumor cell lines with [the]
average Gls, values of 4.22 uM and the colon
cancer subpanel demonstrated the highest sen-
sitivity with [the] mean GI;, value of 2.53 uM
(Table 2). The most sensitive line was T-47D

Table 2. Influence of compound 7g on the growth of tumor cell lines

Disease Cell line Gls, pM Disease Cell line G55, pM
Leukemia CCRF-CEM 5.84 Melanoma LOX IMVI 3.31
HL-60(TB) 3.03 MALME-3M 6.12
K-562 1.31 M14 2.83
MOLT-4 3.18 MDA-MB-435 1.58
RPMI-8226 4.97 SK-MEL-2 1.70
SR 0.657 SK-MEL-28 6.77
Non-Small Cell A549/ATCC 1.22 SK-MEL-5 0.398
Lung Cancer EKVX 4.15 UACC-257 5.01
HOP-62 4.63 UACC-62 0.481
HOP-92 4.83 Ovarian Cancer IGROV1 7.82
NCI-H226 21.8 OVCAR-3 3.76
NCI-H23 3.87 OVCAR-4 1.02
NCI-H322M 11.9 OVCAR-5 -
NCI-H460 0.432 OVCAR-8 5.75
NCI-H522 2.64 NCI/ADR-RES 2.21
Colon Cancer COLO 205 4.90 SK-OV-3 12.1
HCC-2998 0.740 Renal Cancer 786-0 2.42
HCT-116 3.54 A498 2.96
HCT-15 0.728 ACHN -
HT29 3.64 CAKI-1 0.798
KM12 0.893 RXF 393 4.88
SW-620 3.24 SN12C 5.07
CNS Cancer SF-268 3.73 TK-10 9.80
SF-295 0.589 UO0-31 1.93
SF-539 3.85 Breast Cancer MCF7 0.659
SNB-19 9.37 MDA-MB- 1.51
SNB-75 12.6 231/ATCC
U251 3.58 HS 578T 12.8
Prostate Cancer PC-3 5.92 BT-549 3.70
DU-145 3.21 T-47D 0.088
MDA-MB-468 1.70
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(Breast Cancer, Gls, = 0.088 uM). [The]
Values of TGI and LCs, were above the
100 uM except [the] data of TGI for Non-
Small Cell Lung Cancer cell lines HOP-
92(TGI = 62.5uM), CNS Cancer cell lines
SF-295 (TGI = 40.0uM) and SNB-75 (TGI =
90.1uM), Melanoma cell lines MDA-MB-435
(TGI=5.10 uM), SK-MEL-5(TGI = 31.3uM)
and UACC-62 (TGI =90.1 uM), Renal Cancer
cell line MDA-MB-468 (TGI = 56.8uM), RXF
393(TGI= 63.7 uM) and Breast Cancer cell
line MDA-MB-468 (TGI= 8.29uM).

The selectivity index (SI) obtained by divi-
ding the full panel MG-MID (uM) of the com-
pound 7g by its individual subpanel MG-MID
(uM) was considered as a measure of com-
pound’s selectivity. The value between 3 and 6
refers to moderate selectivity. The index SI
greater than 6 indicates a high selectivity to-
ward the corresponding cell line, whereas the
compounds meeting neither of the criteria are
rated as non-selective [34]. In this context, the

active compound 7g does not demonstrate any
selectivity toward all tested cell lines (Table 3).
Table 4 demonstrates that the tested com-
pound 7g is effective against all of the cell
lines, as it is shown by the full panel mean-
graph. MG-MID (uM) values for 7g are less
than those for 5-fluorouracyl, curcumin and
cisplatin when tested in the same manner.

Conclusions

A series of novel N-(5-R-benzyl-1,3-thiazol-
2-yl)-2,5-dimethylfuran-3-carboxamides were
synthesized and their anticancer activity was
investigated. The compounds with significant
levels of anticancer activity towards the se-
lected cancer cell lines have been found and
may be used for the further optimization.
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Table 3. Anticancer selectivity pattern of the most active compound 7g at the G5, (C, pM) levels

Cpd | Parameters Subpanel tumor cell lines
L NSCLC ColC CNSC M oV RC PC BC
7g Gls, 3.17 6.16 2.53 5.62 3.13 5.44 3.98 4.57 341
SI 1.33 0.69 1.67 0.75 1.35 0.78 1.06 0.92 1.24

L — leukemia, NSCLCC — non-small cell lung cancer, ColC — colon cancer, CNSC — CNS cancer, M — melanoma, OV— ovarian
cancer, RC — renal cancer, PC — prostate cancer, BC — breast cancer.

Table 4. Mean growth inhibitory concentration (Gls), pM) of compound 7g in comparison with 5-FU,

Cisplatin and Curcumin

Subpanel tumor cell lines
Cpd L NSCLC ColC CNSC M (0)\% RC PC BC MG-MID
7g 3.17 6.16 2.53 5.62 3.13 5.44 3.98 4.57 341 422
5-FU 15.1 >100 8.4 72.1 70.6 61.4 45.6 22.7 76.4 52.5
Cisplatin 6.3 9.4 21.0 4.7 8.5 6.3 10.2 5.6 13.3 9.48
Curcumin 3.7 9.2 4.7 5.8 7.1 8.9 10.2 11.2 5.9 7.41
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USA, for in vitro evaluation of [the] anticancer
activity.
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Cunres i nporunyxJinHHI Biaactusocti N-(5-R-
o0en3mi-1,3-riazoun-2-i1)-2,5-numernin-3-pypaminis

10.

E. Mariituyk, 1O. B. Ocran’wk, T. I. Yabas,

B. B. Orypuos, B. C. Mariitayk

Meta. CuHTe3 Ta JOCIIHKEHHS! TPOTHUITYXJIMHHOT aKTHB-
HOCTi N-(5-R-06en3min-1,3-tiazon-2-im) — 2,5-mumMeTrr-3-
¢dypaminis. Meromu. Opra"idauii CHHTE3, aHATITHYHI Ta
CIIEKTpaJIbHI METOnH, (DapMaKoJOTIYHUH CKPHHIHT.
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PesyabTarn. Y pesynsrari B3aemorii 2-amino-5-(R-0eH3mn)
Tia30MiB 3 2,5-TIMeTHI-3-(ypOoLTXIIOpHIOM OYII0 OTpHUMa-
HO BigmoBimHi N-5-R-6en3ui-1,3-tiazon-2-im)-2,5-
quMeTn-3-gpypaMinm 7a-g 3 XOpOIIMMH BUXOJaMHU.
CTpyKTypy CUHTE30BaHHX CIIONYK IinTBepmkero 'H SIMP
CHEKTPOCKOMI€I0 Ta MikpoaHaitizoM. [IpoTunyximHHy aK-
TUBHICTh CHHTE30BaHUX CIIOIYK BUBYAIH invitro Ha 60
JHISX PaKOBUX KINTHH y KoHIeHTparil 10 MxM. Jlinii
MYXJIMHHAX KJIITHH JFOIMHN OTPUMYBAJIH 3 I€B’ITH Pi3HHX
TUITIB PaKy: JICHKEMii, MEJTAHOMH, JICTCHIB, TOBCTOI KUIIIKH,
HC, sleunnkiB, HUPKH, IPOCTATH Ta MOJIOYHOI 3AJIO3H.
Bceranosneno, mo cnonyku 7d, e, gOposBISIOTh BUCOKY
aktuBHICTb 3 GP = 29,05 — 35,02 %, Toxi six 7a-¢, f-1o-
Mipay nipu GP = 60,31-67,36 %. HaltakruBHima crionyka7g
BUSIBIJIA BUCOKY 1HTiOytouy akTuBHICTE (Glsy<10 MxM)
npoTH 54 3 58 KITITHHHUX JIiHIN MyXJTHH JIFOTUHU 13 Cepe/I-
Himu 3HaueHHAMHU Glso= 4,22 MxM, a cyOnaHens paky
TOBCTOI KHIIIKH TTPOIEMOHCTPYBajIa HABHIIY aKTUBHICTh
i3 cepenHim 3HaueHHsM Glsp= 2,53 MxM. HaiiOubur ayt-
nmBoto JtiHiero Oyna T-47D (Pak monounoi 3amosu, Gls, =
0,088 mMxm). 3nagerns MG-MID myist HaROUTBIT aKTUBHOT
CIOJIYKH 7g€ MEHIIINM, Y MTOPIBHSHHI 3 S-(TOpyparmiom,
KypKyMiHOM Ta IWICIUIATHHOM PU TECTYyBaHHI aHAJIOTIY-
HUM 9rHOM. BucHoBkm. OTpumano psig HoBUX N-(5-R-
6eHn3mi-1,3-riazon-2-in)-2,5-numetnn-3-pypamiais.
BUsIBIICHO CIIONYKH 3 BUCOKOKO POTHPAKOBOK) aKTHBHICTIO.
Knaw4oBi cJIoBa: opraHiuHuii CHHTE3, apUIFOBAHHS,

AIMUTIOBAHHSI, 2-aMiHO-5-apIiIMETHIITIA30ITH, TTPOTHITYX-
JINHHA aKTUBHICTE.

CuHTe3 M nNpoTHUBOONyXo0JieBble cBolicTBa /V-(5-R-
O0ensui-1,3-tuazon-2-ui)-2,5-numerTni-3-
dypamuaon

1O. E. Maruiiuyk, 0. B. Ocransiok, T. 1. Yaban,
Orypuos B.B., Maruiiuyk B.C.

Hean. CuHTE3 U UCCICIOBAaHUE MPOTHBOOITYXOJICBOM
aktuBHOCTH N-(5-R-6en3un-1,3-tnazon-2-mun)-2,5-
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JMeTT-3-gypamunoB. Metoabl. OpraHM9IecKuil CHHTES,
AHAJTITUYECKHE U CIIEKTPAbHBIC METONBI, (PapMaKoIOTH-
yeckuil CKpuHUHT. Pe3ynbrarel. B pesynsrare B3anmo-
JerictBHs 2-aMHHO-5-(R-0eH3MI)THA305I0B ¢ 2,5-1uMe-
THIT-3-QypOMITXIIOPUIOM OBIIO TTOJTyYEHO COOTBETCTBYIO-
e N-5-R-0en3mii-1,3-tua3on-2-mi)-2,5- tuMeT-3-
(ypamuner 7a-g ¢ xopommmu BexomaMu. CTPYKTYpy
CHUHTE3VMPOBAHHBIX COCIIHEHHUH TIOATBEPIKICHO METOIOM
cnektpockonuu'H SIMP u  MHKpOaHAITH30M.
IIpoTHBOOITYX0JNEBYIO aKTUBHOCTh CHHTE3HPOBAHHEBIX
COSMHEHUI M3yJair in vitro Ha 60 THHUIXPAKOBBIX
KJIETOK B KOHIeHTparu 10 MxM. JIMHUM OIMyXOJIeBBIX
KIICTOK YeIJIOBEKa ITOTyYalli U3 JICBATH Pa3IMIHBIX THITOB
paka: JeHKeMHuH, MEJIaHOMBI, JIETKUX, TOJICTOW KHIIIKH,
IHC, sn4HUKOB, MOYKH, MPOCTATHI M MOJIOYHOM >KEJIe3bI.
YcraHoBJIEHO, YTO coeanHenus 7d, e, g IpOsBIISIOT BbI-
coKyro akTuBHOCTH ¢ GP = 29,05-35,02 %, Torma xak
7a-c, f— ymepennyto npu GP = 60,31-67,36 %. s coe-
TUHEHUS 7€ 00HAPY>KEHO BBHICOKYIO MHTUOMPYIOIIYIO aK-
TUBHOCTD (Gl53<10 MKM) mpoTuB 54 U3 58 KIETOUHBIX
JIMHUN OITyXOJIe YeJIOBEKa CO CPEIHUMH 3HAYCHUSIMU
Gl5= 4,22 MKM, a cyOnaHeIns paka TOJICTOW KHUILIKH IIPOo-
JIEMOHCTPHPOBAJIa CAaMyFO BEICOKYIO aKTHBHOCTB CO CpeJi-
HuM 3HaueHneM Gls= 2,53 MxM. Hanbornee uyBcTBHTENB-
HoW nuHuer Obuta T-47D (Pak momnouHoit sxenessl, Gls
= 0,088 MxM). 3nauearie MG-MID my1st Hanbosee aKThB-
HOTO COCIIMHEHUSI 7 MEHBIIIC, TI0 CPABHEHHIO C S-(hTOpY-
paIIoM, KypKyMIHOM M IUCIUIATHHOM TIPH TECTUPOBA-
HUW aHAJOTUYHBIM 00pa3zoM. BeiBoasbl. Ilomyuen psin
HOBBIX N-(5-R-0en3ui-1,3-tnazon-2-un)-2,5-aumern-3-
dypamunoB. OOHaPYKEHOCOCSIMHEHHUS C BBICOKOH MPOTH-
BOOITYXOJIEBOMAKTUBHOCTBIO.

KnouyeBble cI0Ba: OpraHMYecKUil CHHTE3, apuiId-
pOBaHMeE, AMIMPOBAHNE, 2-aMUHO-5-apUIMETHUITHA30TbI,
MIPOTUBOOITYXOJIEBAst aKTUBHOCTD.
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