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New N-substituted 3-(aminosulfonyl)-2H-1-benzopyran-2-one derivatives were synthesized by
the reaction of salicylic aldehydes with N-substituted ethyl 2-(aminosulfonyl)acetates in the
Knoevenagel condensation conditions. The structure of obtained compounds was determined
through a complete IR- and 'H NMR analysis. The biological activity of some derivatives against
protozoan and helminth parasites was studied. Some compounds were active against Oncho-
cerca lienalis.

CUHTE3 HOBUX N-3AMILLUEHUX MOXIQHUX 3-(AMIHOCYJIb®OHIJ1)-2H-1-BEH3O0IMIPAH-2-OHIB
TA iX BIOJIOrNYHA AKTUBHICTb

C.C.KoBaneHko, O.B.CuniH, C.M.KoBaneHko, B.l.4YepHux, J1.Maec, C.TayHcoH, @.HOci¢, d.PDa-
kopene, P.bepHager, C.HBaka

Hosi N-3amiuieHi noxigHi 3-(amiHocynb@oHin)-2H-1-6eH30nipaH-2-oHiB 6ynn CUHTe30BaHi 3a
peakuielo caniynnoBux anbgerigie 3 N-zamiwjeHumn etunn 2-(amiHocynboOHin)aueratamu B
yMoBax KoHAeHcauii 3a KHboBeHaresnem. CTPYKTYypy OTpUMaHuX CroJlyk 6ys0 BU3Ha4eHO MeTo-
aamn I4- ta NMMP-cnekTpockonii. BuB4eHo 6ionoriyHy akTUBHICTb OTPUMAaHUX CrOJIyK MNpoTy
NMPOTO30MHNUX Ta reJIbMIHTHUX napa3utie. [eski cnonykn BUSIBUWJIN BUCOKY aKTUBHICTb NpoTv
Onchocerca lienalis.

CUHTE3 HOBbIX N-BAMELLEHHbIX NMPON3BOA4HbLIX 3-(AMUHOCYJIb@OHWNJIT)-2H-1-BEH30-
NMUPAH-2-OHOB U UX BUOJIOTNMYECKAS1 AKTUBHOCTb

C.C.KoBaneuko, A.B.CunuH, C.H.KoBaneHko, B.I1.4YepHbix, J1. Maec, C.TayHcoH, @.lIOcug, ®.Pa-
kopene, P.bepHager, C.HBaka

HoBblie N-3amelleHHble npou3BogHble 3-(amuHocynb@oHus)-2H-1-6eH3onupaH-2-0oHOB ObIIN
CUHTe30BaHbl peakuynen caamunioBbix ansaerngoB ¢ N-zamewjeHHbIMy 3TN 2-(aMUHOCYJ b o-
Hu)aueTatamu B yc/ioBUsIX kKoHAeHcaunn KHeBeHarensi. CTpykTypa nosy4eHHbIX coeauHeHunin
6bina nogreepxaeHa mertogamu UK- n MMP-cnekTpockonuu. U3yyeHa 6muonoruyeckass aKkTuB-
HOCTb MOJIYy4E€HHbIX COEe4UHEHNI MPOTUB NMPOTO30MHbIX U reJIbMUHTHbIX napa3nToB. HekoTopsie
coeguvHeHuns1 NPOSIBUJIN BbICOKYIO aKTUBHOCTb 110 OTHoweHunto kK Onchocerca lienalis.

Derivatives of coumarin — 2H-1-benzopyran-2-
one — is an important class of natural and synthetic
compounds. It is known that the compounds with
coumarine moiety posses a wide range of biological
activities [1-16] and are widely used in medicine. The
current promising line of investigation in medicinal
chemistry is integration of several pharmacophores in
one molecule. In view of this the introduction of other
biological active moiety — sulfonamide group [17, 18]
into position 3 of coumarin in our opinion can lead to
a new class of potential biological active substances.

The procedure of synthesis of new coumarin 3-(N-
aryl)sulfonamides of primary aromatic amines and
their anticancer activity was described [8]. Continuing
our research work in chemistry of 3-substituted cou-
marins [19-23] we developed the method that allowed
us to synthesize novel 2 H-1-benzopyran-2-one-3-sul-
fonamides of secondary aliphatic amines.

Novel N-substituted 3-(aminosulfonyl)-2 H-1-ben-
zopyran-2-one derivatives 3 were obtained in the
Knoevenagel condensation conditions according to
Scheme.
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Scheme

Initial N-substituted ethyl 2-(aminosulfonyl)ace-
tates (2a-i) were prepared by interaction of N-substi-
tuted aminosulfonylmethan with excess of diethylcar-
bonate and NaH in dioxane. The reaction of salicylic
aldehydes (1a-k) with N-substituted ethyl 2-(amino-
sulfonyl)acetates (2a-i) gave the novel N-substituted
3-(aminosulfonyl)-2 H-1-benzopyran-2-one derivatives
(3). The condensation was conducted under reflux in
methanol in the presence of catalytic amount of
piperidine for 20-40 minutes. Products of these reac-
tions were obtained as crystals after the cooling of
reaction mixture.

The purity and individuality of the synthesized
compounds were determined by thin layer chromatog-
raphy (TLC). The structure of compounds was as-
signed on the basis of complete analysis of IR- and 'H
NMR spectra.

"H NMR spectra of compounds (3) showed char-
acteristic signals of proton in the position 4 of the
coumarin system at & 8.71-8.74 ppm (singlet, 1H) and
other aromatic protons of the correspondent aromatic
system in the range of & 6.99-8.13 ppm. All these
spectra also contained signals of aliphatic protons of
sulphonamide substituents (in the range of 1.38-3.38 ppm).
IR spectra of compounds (3) contain several specific
absorption bands. There are the strong bands of C=0
group of coumarin ring at 1720-1754 cm™!. The ab-
sorption bands of the C=C group of aromatic rings
appear in the range from 1557 to 1611 em L.

There is a continuing need for new and improved
treatments for neglected tropical diseases particularly
those caused by protozoan and helminth parasites.
Thus, discovering new compounds with potential to
become usable drugs using parasite targeted assays is
an important undertaking. There is precedence for
coumarins in the area of infectious diseases [1] so we
focused our efforts on evaluating of activity of synthe -
sised compounds in this field.

The new compounds in this series (n = 5) were
tested in vitro against protozoan targets ( Trypanosoma
cruzi, Trypanosoma brucei, Leishmania donovani and
Plasmodium falciparum) and helminth targets (Oncho-
cerca lienalis and Schistosoma mansoni). None of the

18

_
’ NJ N TN

»~
* *‘ */

compounds were active in vitro against the protozoan
parasites and Schistosoma mansoni. However, two
compounds, (3a) and (3d), were active at 12.5 uM
concentration against O. lienalis, exhibiting a % mo-
tility reduction of microfilaria at 66.7% and 100%,
respectively (the reference standard drug, melarso-
mine, immobilizes microfilaria down to a concentra-
tion of 3.1x107° M). ). None of the compounds were
cytotoxic to the human lung fibroblast cell line, MRC-
5. Further testing of these compounds in vivo is
warranted.

Experimental

Melting points were measured with a Buchi B-520
melting point apparatus and were not corrected. Thin
layer chromatography (TLC) was performed on alu-
minum sheets precoated with silica gel (Merck, Kie-
selgel 60 F-254). The solvent system for the TLC
method is ethyl acetate: toluene (1:1 or 1:2). IR spectra
were recorded on FT-IR Bruker Tensor-27 spec-
trometer in KBr. 'H NMR spectra were recorded on
Varian Mercury-200 spectrometer in DMSO-dg using
TMS as an internal standard. Chemical shifts were
expressed in & (ppm) relative to TMS as internal
standard and coupling constants (J) in Hz. Elemental
analysis were within+0.4% of the theoretical value.

General Procedure for Synthesis of N-substituted
3-(aminosulfonyl)-2 H-1-benzopyran-2-one derivatives (3)

A mixture of salicylic aldehyde (1a-k) (5 mmol)
and corresponding N-substituted ethyl 2-(aminosul -
fonyl)acetate (2a-i) (5 mmol) was dissolved at heating
(30-40°C) in 50 mL of methanol. To the obtained
solution 2-3 drops of piperidine was added and has
been refluxed during 20-40 min. The reaction mixture
was cooled and diluted with 50 mL of water. The
precipitate was filtered off and recrystallized from
methanol or its mixture with water.

6-Chloro-3-(piperidin- Iylsulfonyl) -2 H- 1-benzopyran-
2-one (3a)

Yield — 83%. M.p. — 165-166°C; IR (cm™!): 3066,
2943, 1754, 1611, 1560; 'H NMR, 9, ppm: 1.41-1.58
(m, 6H, 3CH»), 3.23 (m, 4H, 2NCH2>), 7.50 (d, J =
8.9 Hz, 1H, H-8), 7.78 (dd, J = 8.9 Hz, J = 2.6 Hz,
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1H, H-7), 8.13 (d, /= 2.6 Hz, 1H, H-5), 8.71 (s, 1H,
H-4). Calc. for C14H14CINO4S: C, 51.30, H, 4.31, N,
4.27; found: C, 51.34, H, 4.29, N, 4.30.

8- Methoxy-3-(piperidin- lylsulfonyl)-2H- 1-benzopyran-
2-one (3b)

Yield — 87%. M.p. — 175-177°C; IR (cm'l): 3105,
3055, 3018, 2943, 2858, 1723, 1606, 1569; 'H NMR,
o, ppm: 1.38-1.58 (m, 6H, 3CH3y), 3.22 (m, 4H,
2NCH3), 3.90 (s, 3H, OCH3), 7.29-7.53 (m, 3H,
H-5,6,7), 8.71 (s, 1H, H-4). Calc. for C15H17NOsS:
C, 55.72, H, 5.30, N, 4.33; found: C, 55.71, H, 5.34,
N, 4.36.

6-Chloro-3-(pyrrolidin- 1-ylsulfonyl)-2H- 1-benzopyran-
2-one (3¢)

Yield — 66%. M.p. — 212'213°Cf IR (cm'l): 3075,
3051, 2987, 2898, 1744, 1611, 1557; "H NMR, 9, ppm:
1.78 (m, 4H, 2CH3), 3.38 (m, 4H, 2NCH23), 7.52 (d,
J =289 Hz, 1H, H-8), 7.80 (dd, J = 89 Hz, J =
2.8 Hz, 1H, H-7), 8.13 (d, /= 2.8 Hz, 1H, H-5), 8.74
(s, 1H, H-4). Calc. for C13H12CINO4S: C, 49.77, H,
3.86, N, 4.46; found: C, 49.81, H, 3.83, N, 4.42.

7-Methoxy-3-(pyrrolidin- 1-ylsulfonyl)-2H- 1-benzopyran-
2-one (3d)

Yield — 63%. M.p. — 203-204°C; IR (cm'l): 3094,
3055, 3016, 2983, 2952, 2876, 1720, 1606, 1569; 'H
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Conclusions

A facile approach to N-substituted 3-(aminosul-
fonyl)-2 H-1-benzopyran-2-one derivatives (3) has been
developed. A series of novel compounds were synthe -
sized and characterized. All the compounds obtained
are perspective biologically active substances. In vitro
assays against agents of different tropical diseases
showed that (3a) and (3d) could be perspective agents
for treatment of onchocercosis and were recommen -
ded for further investigations.
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