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Abstract

Background: In chemistry, the derivatives of benzofuran which are substituted on five-membered ring constitute one of the salient
moieties in medicinal field and a survey of literature revealed that a good number of reports have shown that tetrahydrobenzofuran
derivatives are of valuable biological activities.

Aim: On the basis of previous survey, we aimed to generate a series of 2-(4-azidobenzoyl)-3-substitutedaryl-6,6-dimethyl-2,3,6,7-
tetrahydrobenzofuran-4(5H)-one bearing azide group which were identified by anti-cancer screening against sixteen cell-lines of NCI
(National Cancer Institute) using nine different cancer cell panels.

Materials and methods: The tetrahydrobenzofuran derivatives were synthesized by multi-component reactions. It was achieved by
coupling of dimedone (3.57 mmole), 4-azido phenacyl bromide (3.92 mmole) and various aromatic aldehydes (3.57 mmole) using two
different bases i.e. pyridine and N,N- diethylethanamine under reflux condition. Anti-cancer activity was carried out by NCI-60 cell-
lines using standard protocol by National Institute of Health.

Results: The results from anti-cancer study shows that the compound 4a exhibited diverse cytotoxic activity against renal cancer panel
(UO-31) with significant selectivity and had inhibitory effect on the generation of UO-31 (growth percent= 69.36%) and the compound
4e showed comparable activity in the same cell-line (UO-31: growth percent= 80.86%).

Conclusions: In summary, a series of azide group containing tetrahydrobenzofuran derivatives have been synthesized and were evalu-
ated for their anticancer activity. It was concluded that the derivatives 4a and 4e exhibited promising anticancer activity. Nature of
substituent on phenyl ring seems to be the crucial factor affecting the activity in both the compounds.
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INTRODUCTION

analogues of “a,-unsaturated Michael acceptor” have been
an assaulted area for finding active scaffolds in this area.:?
Its well-known that we (humans) are currently pass- Furthermore, alkylating agents as anticancer drug strictly
ing from the era of non-curable disease i.e. cancer. Even  bind with different cellular sites but they lack selectivity.
till date, special efforts are being put in to find substantial ~ Though, it can be abolished by using Michael acceptors by
anticancer agents. On-going study has identified that the  structural modifications and hence it might be easy to bind

Copyright by authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-BY 4.0), ’ PEHSUE-
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. *

551

Folia Medica



Folia Medica

C. Pandit et al

to the targeted nucleophiles/sites with appropriate selectiv-
ity. 3,4

It is widely known that benzo[b]furan derivatives substi-
tuted at C-2 (2" numbered carbon of five membered rings
in benzofuran) position show cytostatic and/or cytotoxic
activity.> On scrutinizing the current research on tetrahyd-
robenzofurans, we can keep a record of the significant work
carried out on it and can make a huge list on benzofuran
derivatives (for example, ailanthoidol, a neolignan deriva-
tive) which makes it a “spectacular” in cancer therapy.® In
addition, salvinal, isolated from Salvia miltiorrhiza, showed
inhibitory activity against tumor growth and induced apop-
tosis in human cancer cells.” Recently, in the process of new
drug discovery, the anticancer and antiviral activities of a
variety of tetrahydrobenzofuran derivatives 18, NSC725612
and NSC725616° have been reported (Fig. 1). In most of the
drugs, nitrogen atom plays a versatile role for increasing the
biological significance during drug designing and synthetic
part.!? Azide functionality is one of the most medicinally
active groups which is widely used in the expansion of drug
molecular design and used to formulate the basic structural
units in medicines.!! Hence, in this study we have chosen
such a lead molecules for design and synthesis of a series
of several tetrahydrobenzofuran derivatives substituted di-
rectly at C-2 with azide phenyl and C-3 (3'¢ numbered car-
bon of five membered rings in tetrahydrobenzofuran) with
different aryl groups and such combinations may alter the
biological significance in finding a lead drug molecule.'?
Besides, there is no strong evidence in the literature sur-
vey appraising the anticancer properties of azide bearing
tetrahydrobenzofuran derivatives. These facts invigorated
us to synthesize tetrahydrobenzofurans, substituted with
azidophenylketone group at C-2 and to investigate the anti-
cancer properties of these compounds.

The traditional method of the synthesis of benzo[b]
furans involves multistep process and is a time consuming
task. However, one of the major causes of waste in organic
reaction chemistry is multi-stage synthesis. Thus, single-
step syntheses are very attractive and possess high value in
modern chemistry. In our previous work, we have reported
that tetrahydrobenzofuran moieties exhibited potent anti-
microbial activities!?, and we now aimed at designing and
synthesizing new compounds 2-(4-azidobenzoyl)-3-sub-
stitutedaryl-6,6-dimethyl-2,3,6,7-tetrahydrobenzofuran-
4(5H)-one (4a-j) with both tetrahydrobenzofuran and
azide units in one molecule and exploratory anticancer ac-
tivity of these newly synthesized molecules (4a-j) against
nine different cancer panels of NIH (National Institute of
Health) using various NCI-60 (National Cancer Institute)
cell-lines (Scheme 1).

MATERIALS AND METHODS

General
Chemicals and solvents were purchased from Sigma-
Aldrich Chemical Co., Merck chemical, Finar and Spectro-

chem Ltd. The entire chemicals were used without further
purification unless otherwise noted. Thin-layer chromatog-
raphy was accomplished on 0.2 mm precoated plates of Sil-
ica gel G60 F254 (Merck). Visualization was made with UV
light (254 and 365 nm) or with an iodine chamber. Infrared
spectra were recorded on an IR Affinity-1S spectrophotom-
eter (Shimadzu). 'H (400 MHz) and *C NMR spectra were
recorded on a Bruker AVANCE II Spectrometer in DMSO-
d,. Chemical shifts are expressed in Sppm downfield from
TMS (Tetramethyl silane) as an internal standard. Mass
spectra were determined using liquid injection using GC:
7820A and MS: 5977B MSD (Agilent technology). Solvent
were evaporated with a ROTEVA rotary evaporator. Melt-
ing points were measured in open capillaries and are uncor-
rected. Elemental analysis of newly synthesized compounds
was carried out on Euro Vector elemental analyzer using
“Calibration type- linear regression” method.

Chemistry

General procedure for the preparation of 2-[(4-azi-
dophenyl)carbonyl]-6,6-dimethyl-3-substitutedphenyl-
3,5,6,7-tetrahydro-1-benzofuran-4(2H)-one (4a-4j).

To a 100 ml round bottom flask containing acetonitrile
solvent (5.0 ml), a mixture of dimedone 1 (3.57 mmole),
4-azido phenacyl bromide 2 (3.92 mmole), aromatic alde-
hyde 3 (3.57 mmole) and pyridine (5.6 ml, 7.14 mmole)
were refluxed for 3.0 hrs. TEA (N,N- diethylethanamine)
(7.5 ml, 7.5 mmole) was added into the reaction mixture
and was further refluxed for next 3.0 hrs. Completion of the
reaction was monitored by thin layer chromatography. The
resulting mixture was cooled to room temperature, poured
into ice cold water and was stirred at room temperature
(RT) for 10 hrs. The solid separated was filtered out and
washed with water to give final products. Crystallization
was carried out using ethanol to afford analytically pure
products 4a-4j (Scheme 1).

Spectral data of representative compounds

2-(4-azidobenzoyl)-6,6-dimethyl-3-(3-nitrophenyl)-
2,3,6,7-tetrahydrobenzofuran-4(5H)-one (4a).

This compound was bright yellow colored solid mate-
rial. Yield: 92%; mp: 209°C; IR (cm™): 3109.08 (Aromatic
ring C-H stretching), 1689.54 (Ketonic group), 1393.17,
1418.24, 1468.61, 1519.07 (Aromatic ring skeleton),
1222.35 (C-O stretching), 840.57 (p-substituted ring); 'H
NMR: (400 MHz, DMSO-d,)8 8.24-8.22 (d, 2H, J= 8.8 Hz),
7.90-7.88 (d, 2H, J= 12 Hz), 7.48-7.46 (d, 2H, J= 8.0 Hz),
7.28-7.26 (d, 2H, J= 8 Hz), 6.34 (s, 1H), 4.51 (s, 1H), 2.15-
2.12 (q, 4H), 1.085 (s, 6H); 3C NMR: (101 MHz, DMSO-
d6)6 192.00, 191.50, 176.67, 148.89, 146.65, 145.38, 131.06,
129.80, 128.89, 123.83, 119.51, 113.58, 89.89, 50.43, 47.18,
45.67, 38.82, 36.58, 34.03, 28.11, 27.81; MS (m/z): 432.23
(M*); Anal Calcd for C,,H, N,O.: C, 63.88; H, 4.66; N,
12.96; O, 18.50. Found: C, 63.80; H, 4.70; N, 12.98; O, 18.52.

2-(4-azidobenzoyl)-3-(furan-2-yl)-6,6-dimethyl-
2,3,6,7-tetrahydrobenzofuran-4(5H)-one (4b).

This compound was dark reddish brown colored solid
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Figure 1. C-2 and C-3 substituted medicinally lead benzofuran analogues.
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Reaction Scheme 1. Reaction and conditions: a) Acetonitrile, pyridine, 60-70°C 3.0 h; and A/3.0 h, TEA, 60-70°C, 3.0 h.

material. Yield: 88%; mp: 256°C; IR (cm™): 3116.14 (Aro-
matic ring C-H stretching), 1692.30 (Ketonic group),
1396.08, 1417.56, 1504.15, 1597.12 (Aromatic ring skel-
eton), 1222.53 (C-O stretching), 840.16 (p-substituted
ring); 'H NMR: (400 MHz, DMSO-d()6 7.99-7.97 (d, 2H,
J= 8.0 Hz), 7.62-7.61 (m, 1H), 7.31-7.28 (q, 2H), 6.42-6.41
(m, 1H), 6.31-6.29 (d, 1H, J= 4.4 Hz), 6.18-6.16 (d, 1H, J=
3.2 Hz), 4.42-4.40 (d, 1H, J= 4.0 Hz), 2.17-2.15 (d, 4H, J=
7.6 Hz), 1.23-1.21 (d, 3H, J= 3.2 Hz), 1.09-1.07 (d, 3H, J=
12 Hz); 3C NMR: (101 MHz, DMSO-d,)8 192.52, 191.63,
176.77,152.91, 145.37, 142.55, 131.06, 106.69, 87.87, 50.55,

41.08, 36.66, 33.99, 31.27, 28.98; MS (m/z): 377.39 (M*);
Anal Calcd for C, H,,N,0O,: C, 66.83; H, 5.07; N, 11.13; O,
16.96. Found: C, 66.78; H, 5.08; N, 11.15; O, 16.98.
2-(4-azidobenzoyl)-3-(2,5-dimethoxyphenyl)-6,6-
dimethyl-2,3,6,7-tetrahydrobenzofuran-4(5H)-one (4c).
This compound was light yellow colored solid mate-
rial. Yield: 79%; mp: 190°C; IR (cm™): 3156.56 (Aromatic
ring C-H stretching), 1688.43 (Ketonic group), 1390.88,
1426.46, 1514.14, 1588.22 (Aromatic ring skeleton),
1278.67 (C-O stretching), 780.44,820.78 (o, m-substituted
ring); 'H NMR: (400 MHz, DMSO-d6)5 8.20-8.22 (d, 2H,
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Figure 2. Synthesized structures related data of used substituents.

J= 8.8 Hz), 7.44-7.42 (d, 2H, J= 12 Hz), 7.30 (s, 1H), 7.26-
7.24 (d, 2H, J= 8.0 Hz), 6.31 (s, 1H), 4.49 (s, 1H), 3.60 (s,
6H), 2.10-2.14 (q, 4H), 1.08 (s, 6H); 1*C NMR: (101 MHz,
DMSO-d,)d 192.40, 191.10, 176.38, 148.60, 146.40, 145.18,
131.01, 129.45, 128.80, 123.40, 119.40, 113.50, 89.70, 56.67,
54.05, 50.35, 47.08, 45.15, 38.45, 36.30, 34.01, 28.05, 27.40;
MS (m/z): 447.48 (M*); Anal Calcd for C,;H,.N.,O.: C,
67.08; H, 5.64; N, 9.41; O, 17.90. Found: C, 67.12; H, 5.62;
N, 9.40; O, 17.89.

2-(4-azidobenzoyl)-6,6-dimethyl-3-(3-
phenoxyphenyl)-2,3,6,7-tetrahydrobenzofuran-4(5H)-
one (4d).

This compound was reddish brown colored solid mate-
rial. Yield: 96%; mp: 260°C; IR (cm™): 3111.66 (Aromatic
ring C-H stretching), 1687.57 (Ketonic group), 1377.89,
1456.56, 1544.17, 1580.25 (Aromatic ring skeleton),
1259.37 (C-O stretching), 773.64 (m-substituted ring); 'H
NMR: (400 MHz, DMSO-d,)$ 8.22-8.20 (d, 2H, J= 8.8 Hz),

7.89-7.87 (d, 2H, J= 12 Hz), 7.40-7.38 (d, 2H, J= 8.0 Hz),
7.25-7.23 (d, 2H, J= 8.0 Hz), 7.21-7.19 (m, 2H), 6.91-6.80
(m, 3H), 6.31 (s, 1H), 4.40 (s, 1H), 2.135-2.110 (g, 4H), 1.01
(s, 6H); '*C NMR: (101 MHz, DMSO-d,)d 192.40, 191.30,
176.40, 164.85, 148.40, 146.30, 145.15, 131.01, 129.55,
129.30, 128.90, 128.65, 123.40, 122.65, 119.40, 119.08,
118.05, 113.40, 89.80, 50.09, 47.08, 45.42, 38.05, 36.15,
34.01, 28.05, 27.40; MS (m/z): 479.53 (M"); Anal Calcd for
C,oH,.N,0,: C, 72.64; H, 5.25; N, 8.76; O, 13.35. Found: C,
72.70; H, 5.26; N, 8.73; O, 13.31.
2-(4-azidobenzoyl)-3-(4-bromophenyl)-6,6-dimethyl-
2,3,6,7-tetrahydrobenzofuran-4(5H)-one (4e).

This compound was red colored solid material. Yield:
89%; mp: 210°C; IR (cm™'): 3189.43 (Aromatic ring C-H
stretching), 1691.90 (Ketonic group), 1380.02 1461.49,
1573.19, 1577.32 (Aromatic ring skeleton), 1233.75 (C-O
stretching), 843.13 (p-substituted ring); 'H NMR: (400
MHz, DMSO-d)6 8.23-8.21 (d, 2H, J= 8.8 Hz), 7.83-7.81

554

Folia Medica | 2019 | Vol. 611 No. 4



Tetrahydrobenzofurans as an Antineoplastic Agents

Figure 3. Oak ridge thermal ellipsoid plot (ORTEP) of the reference molecule at 50% probability (C-2 and C-3 positions in “S” con-
figurations).'?
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Table 1. In vitro cytotoxicity study of selected compounds (4a-4j)

Cancer panels and cell-lines (growth percent: < 80%)

Compounds
Cancer panels Cell-lines Growth percent Mean growth percent
4a Renal cancer UO0-31 69.36 100.58
4b ; ; - 105.45
4c - - - 105.61
4d - - - 106.61
4e Renal cancer UO-31 80.66 103.68

(d, 2H, J=12 Hz), 7.45-7.43 (d, 2H, J= 8.0 Hz), 7.18-7.16 (d,
2H, J= 8.0 Hz), 6.32 (s, 1H), 4.50 (s, 1H), 2.16-2.12 (q, 4H),
1.05 (s, 1H); 3C NMR: (101 MHz, DMSO-d6)5 192.33,
191.25, 176.34, 148.46, 146.36, 145.16, 129.40, 131.01,
128.56, 123.40, 119.35, 113.41, 89.98, 50.15, 47.06, 45.36,
38.44, 36.40, 34.01, 28.05, 27.75; MS (m/z): 466.33 (M™);
Anal Calcd for C,,H, BrN,O,: C, 59.24; H, 4.32; Br, 17.13;
N, 9.01; O, 10.29. Found: C, 59.22; H, 4.33; Br, 17.15; N,
9.00; O, 10.28.

RESULTS AND DISCUSSION

General chemistry

The overall synthetic route used to synthesize hybrid
compounds is delineated in Scheme 1.

Treatment of commercial 5,5-dimethylcyclohexane-1,3-
dione (1) with 1-(4-azidophenyl)-2-bromoethanone (2)
and variety of phenyl aldehydes (3a-j) gave the 2-[(4-azi-
dophenyl)carbonyl]-6,6-dimethyl-3-substitutedphenyl-
3,5,6,7-tetrahydro-1-benzofuran-4(2H)-one (4a-4j) in the
presence of pyridine and N,N- diethylethanamine base in
refluxing acetonitrile. To get further insight into the in vitro
analysis, the final products (4a-4j) were prepared with ex-
cellent yields by the reaction with various Ph-CHO and the
biological activities of substituents on the phenyl ring were
compared. Analysis data for the synthesized new molecules
with respect to anticancer properties, structures and yields
are provided in Fig. 2. All the synthesized compounds were
characterized by IR, 'H-NMR, *C-NMR and mass spec-
trometry. The spectra of title compounds are in Supple-
mentary Materials.

Structural characterizations

In the IR spectra of 2-[(4-azidophenyl)carbonyl]-6,6-
dimethyl-3-substitutedphenyl-3,5,6,7-tetrahydro-1-ben-
zofuran-4(2H)-one (4a-4j), >C=0 stretching vibration
was observed at ~1690 cm™! and absence of aldehydic
>C=0 stretching frequency shows the formation of tet-
rahydrobenzofuran derivatives. Moreover other functional
groups like halogens, nitro, azide etc. were in well agree-
ment to desired products in final molecules.

The 'H NMR spectra of the synthesized tetrahydroben-

zofurans (4a-4j) showed aromatic signals at § 7.2-8.2 ppm
corresponding to aromatic protons and two doublet peaks
observed at ~6.2 and ~4.4 § which correspond to the two
chiral center at C-2 (H) and C-3 (H) respectively. 'H NMR
spectra of compounds (4a—4j) also revealed the appearance
of the strong singlet of six protons of tetrahydrobenzo-
furan’s six membered rings which occurs in the range of
1.0-1.2 ppm. The  and 6 ~CH, peak was observed at ~2.2
ppm with variable splitting sequence.

A stereochemical aspect of desired product was identi-
fied by our similar previous work. The major part of struc-
tural elucidation was to identify the configuration at C-2
and C-3 and it was identified that both the carbon shows
“S” (sinister) configuration (Fig. 3).

In vitro cytotoxicity screening

NCI-60 cell-lines were used for evaluation of in vitro
anticancer activity of synthesized tetrahydrobenzofuran
compounds synthesized at National Institute of Health
(NIH) and nine cancer cell panels including Leukemia,
Non-small cell lung cancer, colon cancer, Central Nervous
System (CNS) cancer, Melanoma, Ovarian cancer, Renal
cancer, Prostate cancer and Breast cancer. The screening
was a two-stage process; beginning with the evaluation of
all compounds against the 60 cell lines at a single dose of 10
(M. Data analysis is available by the “COMPARE program”
and it was reported as the single dose screen. The data is
reported as a mean graph of the percent growth of treated
cells and were similar in appearance to mean graphs from
the 5-dose assay (if data allowed from single dose study).
Drug activity was determined by the DTP (Developmental
Therapeutics Program) human cancer cell line screen and
reported the values in terms of GI; (Growth Inhibition of
50% of the cells) values. No control drug was used to iden-
tify a good anticancer agent by NCI as per protocol used
in NIH.'4

The cytotoxicity of the tested compounds (4a-4j) were
determined on sixteen different human cancer cell lines
(Table 1) on cell viability measured at 24 h after exposure.
As per the protocol by NCI, computational studies were
carried out to identify the probable active scaffolds out of
screened molecules. Only when promising results are ob-
tained are the in vitro studies performed.'®
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Data from Table 1 revealed that the azide group contain-
ing tetrahydrobenzofuran derivatives showed promising
response against in UO-31 cell lines (< 80%). Compounds
4a and 4e pointedly reduced the viability percentage of
UO-31 cells at “10 uM concentrations”. Among the synthe-
sized tetrahydrobenzofurans compounds 4a and 4e were
found to be most potent against UO-31 cell lines in renal
cancer panel. As mentioned earlier there is no evidence for
reporting the data for the anticancer activity of “azide-ben-
zofurans” We have studied a bunch of NCI-60 cell-lines to
exactly identify the effect of azide substituents on tetrahyd-
robenzofuran to recognize the anticancer properties.

As shown in Table 1, cytotoxic screening of the synthe-
sized hybrid molecules showed palpable stimulus on cyto-
toxic activities. There were a single series of substituents
at C-3 position of the tetrahydrobenzofuran ring, includ-
ing azide functionalized aromatic ring with keto group at
C-2 position. Compounds 4a and 4e were displaying bet-
ter in vitro cytotoxic activity. However, the remaining tet-
rahydrobenzofuran analogues with substituted aromatic
compounds 4b, 4c and 4d had pathetic cytotoxic activity.
In addition, the rational criteria due which structural part
can be recognized that tetrahydrobenzofuran C-2 posi-
tion could be more active either in the presence of electron
withdrawing group or halide substituent, such as 4-NO,
(4a) and 4-Br (4e). The novel compounds 4a and 4e dis-
played comparable anti-neoplastic activity and prominent
selectivity against UO-31 with growth percent, 69.36% and
80.66% respectively. In above discussion, it was generalized
that out of the 10 synthesized molecules only a few com-
pounds were revealed to possess antitumor activities but
we could correlate the tendency of tetrahydrobenzofuran-
azide compounds and research them further following the
results obtained.

CONCLUSIONS

In this paper, a series of azide group containing tetrahy-
drobenzofuran derivatives which have been synthesized
and evaluated for anticancer activity have been reported.
Derivatives 4a and 4e exhibited promising anticancer ac-
tivity. Nature of substituent on phenyl ring seems to be the
crucial factor affecting the activity in both the compounds.
In summary, additional studies on these new tetrahyd-
robenzofuran analogues on inspection of their therapeutic
potentials can serve as the landmark in probing new thera-
pies for the disease. We are also looking forward that the
current work on synthesizing benzofuran by targeting C-3
positioned substituents and applying in silico study to find
potent anticancer agents.
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AGCTpakT

BBepeHue: B xuMum nmpoussopHble 6eH30(hypaHa, KOTOpbIe 3aMelljeHbl Ha MATHWICHHOE KOJIbIIO, IPeACTAB/AIT coO0il OfHY 13
MHTEPEeCHEIIINX YaCTUI] B 006/TaCTI IeKapCTBEHHBIX CPeJICTB, a 0030p JOCTYIIHOJ TUTEPaTyphl MIOKA3aJl, YTO B PsAfie UCCTeTOBAHMI
YTBEPXK/AeTCs, YTO TeTPparnipobeHsodypaHbl 06/1aJAI0T IIeHHBIMY OJIO/IOTYECKIMI CBOMICTBAMI.

Llenb: Ha ocHOBaHMM Hallero MpefbIAyILIero NCCIefoBaHNs, Hallla Lje/Ib COCTOS/IA B TOM, YTOObI TeHepypoBarh cepuu 2- (4-asupmo-
6eH3011) -3-3aMelIeHHOr0 apui-6,6-auMeTnI-2,3,6,7-rerparuspobensodypan-4 (5H) — onus, copepkaiine a3uiHyI0 IPYIITy, KOTO-
pre 6I)I}II/I I/II[eHTI/I(bI/ILU/IpOBaHI)I C IIOMOIIIbIO HpOTI/IBOpaKOBOI‘O CKPI/IHI/IHI‘a B COOTBETCTBUM C IIE€CTHAALATHIO KJI€TOYHBIMU IMHNAMN
HIP (HaumoHa/ bHOTO MHCTUTYTA PaKa) C MCHOIb30BAHUEM JIEBATY PA3/INYHbBIX IIaHe/ell PAaKOBBIX KJIETOK.

Matepuanbl n metogbl: [IpoussonHble TeTparuapobenzodypana 6blIM CUHTE3UPOBAHBI € IPUMEHEHEM MHOTOKOMIIOHEHTHDIX
peaxiit. ITo 6bUIO JOCTUTHYTO HYTEM CodeTaHms fguMenoHa (3,57 mmole), 4-asupgodenanmnbpomupa (3,92 mmole) u pasmnyHbIX
apoMaTHYeCcKuX anbaernaos (3,57 mmole) ¢ ncnonbp3oBaHMeM ABYX PasHBIX OCHOB, Hampumep, nupuanta u N, N-austunsTaHaMuHa
npu Kunsdenun. [IpoTuBopakoBas akTMBHOCTD ObUIa poBepeHa KnetourbiMu muHyusiMu NCI-60 B COOTBETCTBUM €O CTaHZAPTHBIM
HPOTOKOIOM HaumoHabHOro MHCTUTYTA 3[0POBbSL.

Pe3ynbratbl: PesynbTaThl IPOTHBOOIYXOIEBOIO VICCIE[OBAHMA TIOKA3a/IM, YTO MHIPEVIEHT 4a IIPOAB/IAT Pa3HOOOPA3HYIO IIUTO-
TOKCHYECKYI0 aKTUBHOCTD B OTHOIIEHNY ITaHeM odedHoit KapryHombl (UO-31) co 3HAYMTEeTbHOI CeNIeKTUBHOCTRIO 1 06/1ajaeT MH-
rubupyromumM spdexrom Ha obpasosanre UO-31 (mpoueHT pocTta = 69,36%), a MHIPeMEHT 4e [10Kasal CPABHUTENbHbI XapaKTep
aKTMBHOCTH B TOI1 >xe KietouyHou nuanu (UO-31: nporeHT pocta = 80,86%).

BbiBoAbl: CuHTe3npoBaH psif HPOM3BORHBIX TeTparnfpobensodypana, CoOmep>KaliNX asUAHYI0 TPYIIY, U OLeHeH MX IIPOTUBO-
pakoBblit 9¢deKT. BblI cHenaH BbIBOA, YTO IPOM3BOAHbIE 4a 1 4e MPOAB/IAIT MHOTOOOENIAIONIYIO IPOTHBOPAKOBYIO AKTUBHOCTD.
JloxasaHo, 4TO IIpupoza 3aMecTuTe/sI GeHNTPHOrO KOIbLia AB/IAETCS CYIeCTBEHHBIM (GaKTOPOM, BIMSIOLINM Ha AKTUBHOCTb 060X
KOMIIOHEHTOB.
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