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Based on monoethyl esters of oxalic acid amides obtained earlier by the reaction of
arylcyclopentylmethyl-, aryltetrahydropyranylmethyl-, isochromanyl-1-methyl-, (1,4-benzodioxan-2-
yl)-methyl- and 1-(1,4-benzodioxan-2- yl)-ethyl amines with oxalic acid diethyl ester, by the action of
various primary amines, target substituted oxalic acid diamides were synthesized. For the synthesis
of diamides containing anilide fragments, ethyl esters of substituted oxalic acid N-arylamides were
used, which were reacted with the above arylalkyl- and heterylalkylamines. The antioxidant activity
of the synthesized compounds has been studied.
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Key words: diamides, oxalic acid, 1,4-benzodioxane-2-ylalkylamines,
isochromanylmethylamine, arylcyclopentylmethylamine, diethyloxalate, an-
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Compounds with potential biological activity, as a rule, include phar-
macophore fragments that are part of the structure of drugs widely used in
medical practice. For example, it is known that various derivatives of
arylcyclopentylmethylamines and aryltetrahydropyranmethylamines have a
wide spectrum of biological activity [1,2]. Isochromane derivatives, as well
as 1,4-benzodioxane, containing various substituents in the heterocyclic
ring, exhibit adrenolytic, antiarrhythmic, antibacterial, and other properties
[3].Since it was shown that mono- and diamides of dicarboxylic acids have
low toxicity and exhibit high pharmacological activity [4], we previously
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carried out the synthesis of substituted oxaldiamides. Among them, com-
pounds with pronounced antihypoxic activity were identified [5].

In this work, we present a targeted synthesis of new diamide derivatives
of oxalic acid containing arylcycloalkane, aryltetrahydropyrane, isochro-
mane, and 1,4-benzodioxane fragments.

The target diamides 3-6 were obtained by the reaction of previously
synthesized monoamides of arylcyclopentylmethylamines (1,2)[6,7] with
various primary amines.

HN
HN
R %OEt R %NH&
o 0O
6

1,2 3-

R=H (1), CH30(2)
R=H, Ry= (CH2)30H (3), (CH,)2N(CH>CH>),0 (4)
R= CH30, R1= CH3 (5), CH2C6H5 (6)

To compare biological properties, we also synthesized compounds in
which arylalkyl radicals were replaced by heterylalkyl fragments - 1,4-
benzodioxane-2-alkyl and 1-isochromanylmethyl. For this, we used the
previously obtained 1,4-benzodioxanylalkyl- and isochromanylmethylmono-
amidoesters of oxalic acid 7, 8,18 [5], which were converted into the target
diamides 9-17 and 19, 20 by the action of primary amines.

R O R 0]
1) OFEt R1NH; o} NHR,
Tt S o
o o o ©

7.R=H, 8.R=CHj3 9-17

“H: R,= G NCH,CH,CH, (10 CHz (11)
R=H: Ry= (CH30),CgH3CH,CH,(9), & NCHCH,CH, (10), ;
o)
3CO]©QCH2(12), OE%HZ (13), \g N (14).
HaCO H4CO ~

R=CH3: R1= (CH3)2CHCH2 (1 5), C6H5CH2 (16), (CH30)2C6H3CH20H2 (17)
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19, 20

R:C6H11 (19), C4H3OCH2 (20)

Diamide derivatives with a substituted aniline fragment were synthesi-
zed by the interaction of the above mentioned arylalkylamines 21-23 [6-8],
1-isochromanylmethylamine 30 and (1,4-benzodioxan-2-yl)methylamine 31
[5] with the previously known anilidoethers obtained by us, since substituted
aromatic amines practically do not react with the monoester of substituted
oxalic acid amide, while they react relatively easily with diethyl ester of
oxalic acid, forming anilidoesters. The synthesis was carried out according

to the scheme:

21-23 24- 29

(@)
N
et/\N | \_R
H 4
(0]

32-37

X:(CH2)4: R1:R2:H, R:2,4-(OCH3)2(24), R1:R2:OCH3, R:4-OCH3
(25), 2-CH35-OCHj5 (26).

X:(CHQCHz)QO: R1:H, R2:OCH3, R:3,4-(CH3)2 (27), R:3-CF3 (28),
R=3-Cl,4-CH3; (29) .

Het= isochroman-1-yl-methyl: R=3,4-(CHj3), (32), R=3-CF3 (33), R=3-
Cl,4-CHs; (34).

Het=1,4-benzodioxanyl-2-ylmethyl: R=3-Cl,4-CH; (35), R=3,4-(CHj3),
(36), R=3-CF; (37).
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The structure and purity of the synthesized compounds were confirmed
by physicochemical methods and thin layer chromatography.

The antioxidant activity of synthesized compounds in rat brain and liver
homogenates was studied in experiments in vitro [9,10]. The antioxidant
activity was judged by the percentage changes in the amount of malon-
dialdehyde (MDA) in the experimental samples compared to the control.
Compounds were studied at a concentration of 10° M . A sample was used
as a control, where a solvent was added instead of compounds.

The results of the studies showed that all compounds exhibit an antio-
xidant effect to varying degrees. Some compounds are strong antioxidants
that reduce the intensity of oxidative processes in the body. The percentage
difference from control in the brain for these compounds is: 3 (70.32%), 4
(89.21%), 6 (89.03%), 9 (83.79%), 10 (79.74%), 14 (90.89%), 28 (87.84 %),
and in the liver: 3 (70.32%), 4 (86.21%), 6 (75.68%), 9 (75.05%), 10
(80.42%), 14 (87.16%), 28 (82.1%). The other compounds exhibit a
moderate inhibitory effect.

Experimental part

The IR spectra of the compounds were taken on a Nicolet Avatar 330
FT-IR spectrometer in vaseline oil, *H and **C NMR spectra - on a Varian
Mercury-300 instrument with a frequency of 300.8 and 75.46MHz,
respectively, solvent: DMSO/CCI4 - 1:3, internal standard - TMS.Melting
points were determined on a Boetius microheater. TLC was carried out on
Silufol UV-254 plates (eluent, benzene-acetone, 3:1; developer, iodine
vapour).

Oxalamides 3-6, 9-17, 19, 20 (general procedure). A mixture of 5mmol
of amidoesters 1,2, 7, 8, 18 and 5 mmol of the corresponding amine in 30mL
of ethanol was refluxed for 8 h (in the reaction with methylamine, the
mixture was kept for 18h at room temperature). The solvent was distilled
off, the residue was treated with hexane, and the precipitate was filtered off
and recrystallized from ethanol.

N*-(3-Hydroxypropyl)-N*-((1-phenylcyclopentyl)methyl)oxalamide
(3). Yield 83%, m.p.105-106 °C R; 0.40. IR spectrum, v, cm™: 3258 (NH-
amide), 1669 (C=0). '"H NMR spectrum, 3, ppm, Hz: 1.58 — 1.67 m (2H,
CH,CH,0H); 1.59-2.02 m (8H, 4 CH,, CsHg), 3.25 t.d (2H, J = 6.8 and 6.0,
NCH; CH,CH,OH); 3.35 d (2H, J=6.5, NCH,); 3.46 t.d (2H, J = 5.9 and
5.6, OCH,); 4.15t (1H,J = 5.6, OH); 7.13 - 7.22 m (1H) and 7.24 - 7.33 m
(4H, CgHs); 7.47 br.t (1H, J = 6.5, HNCH,); 8.46 br. t (1H, J = 6.0,
HNCH,CH, ). *C NMR spectrum, 8, ppm: 22.9 (2 CH,), 31.3(CH,), 34.8 (2
CH,), 36.2 (NCHy), 47.4 (NCH,), 51.4 (C), 58.3 (OCHy), 125.6 ( CH),
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126.3(2CH), 127.8(2CH), 145.9, 159.2(CO), 159.4(CO). Found, %: C
67.33; H 8.24; N 9.48. C;7H24N,0;. Calculated, %: C 67.08; H 7.95; N 9.20.
N*-(2-Morpholinoethyl)-N2-((1-phenylcyclopentyl)methyl)oxalamide
(4). Yield 77%, m.p.118-120 °C, R; 0.43. IR spectrum, v, cm™: 3259 (NH-
amide), 1665 (C=0). *H NMR spectrum, 8, ppm, Hz: 1.63 — 2.02 m (8H, 4
CH_, CsHg), 2.39 — 2.43 m (4H, N(CHy),; morph.); 2.43 t (2H, J=6.6, NCH,);
3.25t.d (2H, J = 6.6 and 6.0, HNCH,); 3.35 d (2H, J=6.5, HNCHy); 3.56 —
3.60 m (4H, O(CH,), morph.); 7.13 - 7.22 m (1H) and 7.23 - 7.33 m (4H,
CeHs); 7.44 br.t (1H, J = 6.5, HNCHy); 8.31 br. t (1H, J = 6.0, HNCH,CHy).
13C NMR spectrum, &, ppm: 22.8 (2 CH,), 34.7 (2 CH,), 35.6 (NCH,), 47.3
(NCHy), 51.4 (C), 52.9 (N(CH), morph ), 56.5 ( NCH,), 65.9 (O(CH,);
morph), 125.5 (CH), 126.2(2 CH), 127.7 (2 CH), 145.8, 159.0 (CO), 159.2
(CO). Found, %: C 67.13; H 8.34, N 11.92 C,H29N3O3 Calculated, %: C
66.83, H 8.13, N 11.69.
N*-((1-(3,4-Dimethoxyphenyl)cyclopentyl)methyl)-N2-methyloxala-
mide (5). Yield 72%, m.p. 125-127 °C, R; 0.50. IR spectrum, v, cm™: 3245
(NH-amide), 1665 (C=0). ‘H NMR spectrum, o, ppm, Hz: 1.65 — 2.02 m
(8H, 4 CHy); 3.38 d (2H, J=6.5, NCH,); 3.77 s (3H, OCH3); 3.79 s (3H,
OCHjy); 6.78 — 6.85 m (3H, CgHs); 7.65 br.t (1H, J = 6.5, HN); 8.45br. t (1H,
J=5.0, NH) Found, %: C 63.99; H 7.80; N 8.51. C17H24N504. Calculated, %:
C 63.73; H7.55; N 8.74.
N*-Benzyl-N?-((1-(3,4-Dimethoxyphenyl)cyclopentyl)methyl)oxala-
mide (6). Yield 78%, m.p.126-128 °C, R; 0.52. IR spectrum, v, cm™: 3250
(NH-amide), 1650 (C=0). *H NMR spectrum, &, ppm, Hz: 1.66 — 2.01 m
(8H, 4 CH; CsHg), 3.34d (2H, J = 6.5, NCH,); 3.79 s (3H, OCH3); 3.80 s
(3H, OCHj3); 4.35d (2H, J = 6.5, CH,Ph ); 6.75 - 6.83m (3H, CeHg); 7.17 -
7.30 m (5H, CgHs)7.56 br.t (1H, J = 6.5, HNCHy); 9.02 br. t (1H, , J =6.5,
HNCH,Ph). **C NMR spectrum, 3, ppm: 22.9 (2 CHy), 35.0 (2 CHy), 42.5
(CH,), 47.4 (CH,), 51.1 (C), 55.2 (2 OCHj3), 111.1 (CH), 111.5 (CH), 118.4
(CH), 126.4 (CH), 127.3(2 CH), 127.7 (2 CH), 138.2, 138.4, 147.3, 148.6,
159.3, 159.4. Found, %: C 69.92; H 7.41; N 6.89. Cx3HsN>O,. Calculated,
%: C 69.67; H7.12; N 7.07.
N*-(1,4-Benzodioxan-2-yl)methyl)-N>-(3,4-dimethoxyphenethyl)oxa-
lamide (9). Yield 70%, m.p.144-146 °C, R; 0.47. IR spectrum, v, cm™: 3252
(NH-amide), 1657 (C=0). 'H NMR spectrum, &, ppm, Hz: 2.75 t 2H, J =
7.1, NCHy); 3.38 d (2H, J=6.5, NCHy); 3.45 t.d (2H, J = 7.1, 5.7, NCHy);
3.77 s (3H, OCHjs); 3.80 s (3H, OCH3); 3.88 d.d (1H, J = 11.9 and 7.8,
OCHy); 4.28 -4.33 m (2H, OCH, and OCH); 6.71 — 6.82 m (7H, Ar); 8.53
br.t (1H, J = 5.7, NH); 8.80 br.t (1H, J = 6.5, NH). Found, %: C 63.22; H
6.39; N 7.30. C,1H24N,Og. Calculated, %: C 62.99; H 6.04; N 7.00.
N*-(1,4-Benzodioxan-2-yl)methyl)-N2-(3-morpholinopropyl)oxala-
mide(10). Yield 73%, m.p.156-157 °C, Ry 0.43. IR spectrum, v, cm™: 3258
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(NH-amide), 1669 (C=0). 'H NMR spectrum, 8, ppm, Hz: 1.68 m (2H,
CH,); 2.36 — 2.42 m ( 6H, N(CHy)s); 3.27 td (2H, J = 6.8 and 5.9,
NCH,CH,); 3.43d.t (1H, J = 13.6 and 6.5, NCH, CHO); 3.54 d.t (1H, J =
13.6 and 5.9, NCH; CHO ); 3.60 — 3.65 m (4H, O(CH,),); 3.89 d.d (IH, J =
11.9 and 7.9, OCH); NCH,CH); 4.23 - 4.31 m (2H, OCH, and OCH); 6.70—
6.82 m (4H, CgHy); 8.77 br.t (1H, J = 6.5, NH); 8.82 br.t (1H, J = 5.9,
NH).*C NMR spectrum, 3, ppm: 24.7(CH,), 38.0(NCH,), 39.1(NCH,), 53.1
(N(CHy),), 56.6 (NCH,), 65.5 (OCH,), 65.8 (O(CHy),), 70.9 (OCH),
116.4(CH), 116.7(CH), 120.5 (CH), 120.7 (CH), 142.5, 142.7, 158.9, 160.2.
Found, %: C 59.81; H 6.70; N 11.79. C1gH25N30s. Calculated, %: C 59.49;
H 6.93; N 11.56.
N*-(1,4-Benzodioxan-2-yl)methyl)-N?-((1-phenylcyclopentyl)-
methyl)oxalamide (11). Yield 71%, m.p.102-104 °C, R; 0.48. IR spectrum,
v, cmt: 3260 (NH-amide), 1667 (C=0). 'H NMR spectrum, J, ppm, Hz:
1.64 — 2.05 m (8H, 4 CH, CsHg), 3.35 d (2H, J = 6.5, NCH,); 3.40 d.t (1H, J
=13.7 and 6.6, NCH,); 3.49 d.t (1H, J = 13.7 and 6.0, NCH,); 3.85 d.d (1H,
J=11.9and 7.8, OCH,); 4.25 -4.32 m (2H, OCH; and OCH); 6.72 - 6.80 m
(4H, CgH.); 7.15-7.24 m (1H) and 7.26-7.36 m (4H, CgHs); 7.51 br.t (1H, J
= 6.5, NH); 8.82 br.t (1H, J = 6.3, NH). Found, %: C 70.34; H 6.87; N 7.41.
Co3HosN504. Calculated, %: C 70.03; H 6.64; N 7.10.
N*-(1,4-Benzodioxan-2-yl)methyl)-N?-((1-(3,4-dimethoxyphenyl)cyc-
lopentyl)-methyl)-oxalamide (12). Yield 69%, m.p.98-100 °C, R; 0.46. IR
spectrum, v, cm?: 3258 (NH-amide), 1663 (C=0). 'H NMR spectrum, 9,
ppm, Hz: 1.64 — 2.00 m (8H, 4 CH, CsHs), 3.32d (2H, J = 6.5, NCH,); 3.40
d.t (1H, J = 13.7 and 6.6, NCH,); 3.49 d.t (1H, J = 13.7 and 6.0, NCH,); 3.77
s (3H, OCHs); 3.80 s (3H, OCHsz); 3.86 d.d (1H, J = 11.9 and 7.8, OCH));
4.20 -4.28 m (2H, OCH, and OCH); 6.72 - 6.81 m (7H, Ar); 7.53 br.t (1H, J
= 6.3, NH); 8.82 br.t (1H, J = 6.5, NH). **C NMR spectrum, 5, ppm: 22.8 (2
CHa), 35.0 (2 CH,), 39.2(NCH,), 47.4 (NCH,), 51.1 (C), 55.1 (OCH3), 55.2
(OCH3), 65.4 ( OCHy), 70.9 (OCH) 111.1(CH), 111.4 (CH), 116.4(CH),
116.7(CH), 118.3(CH), 120.5 (CH), 120.7 (CH), 138.4, 142.5,142.7, 147.3,
148.5, 158.9, 159.9. Found, %: C 66.31; H 6.89; N 6.35. CysH3oN,0s.
Calculated, %: C 66.06; H 6.65; N 6.16.
N*-(1,4-Benzodioxan-2-yl)methyl)-N>-((4-(4-methoxyphenyl)tetra-
hydro-2H-pyran-4-yl)-methyl)oxalamide (13). Yield 68%, m.p.106-108
°C, Ry 0.50. IR spectrum, v, cm™: 3264 (NH-amide), 1672 (C=0). 'H NMR
spectrum, &, ppm, Hz: 1.82 d.d.d (2H, J = 14.0, 8.9 and 3.6, CH,); - 2.03 br.d
(2H, J = 14.0, CH,); 3.34d (2H, J = 6.5, NCH,); 3.34 — 354 m
(4H,0(CH,),); 3.66 — 3.76 m (2H, NCH,CH); 3.78 s (3H, OCHz); 3.87 d.d
(1H, J =119 and 7.8, OCHy); 4.19 - 4.28 m (2H, OCH, and OCH); 6.71-
6.81 m (4H, CgHs); 6.84 — 6.89 m (2H, CsH4OMe); 7.20 - 7.25 m (2H,
CsHsOMe); 7.68 br.t (1H, J = 6.1, NH); 8.82 br.t (1H, J = 6.5, NH). *C
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NMR spectrum, 6, ppm: 33.0 (2 CHy), 39.2 (CHy), 39.7(C), 49.0(NCH.,),
54.4 (OCHgs), 63.0 (O(CHy),), 65.4 (OCH,) , 70.9 (OCH), 113.5(2CH),
116.4(CH), 116.6(CH), 120.5(CH), 120.7(CH), 127.3(2CH), 134.3,
142.5,142.7, 157.4, 159.1, 159.8. Found, %: C 65.87; H 6.77; N 6.70.
Co4H2gN5Og. Calculated, %: C 65.44; H 6.41; N 6.36.

N*-(1,4-Benzodioxan-2-yl)methyl)-N2-(1,3,4-thiadiazol-2-yl)oxala-
mide (14). Yield 64%, m.p. 196-198 °C, R; 0.42. IR spectrum, v, cm™: 3272
(NH-amide), 1667 (C=0). "H NMR spectrum, &, ppm, Hz: 3.41 d.t (1H, J =
13.7 and 6.6, NCH); 3.50d.t (1H, J=13.7 and 6.0, NCH); 3.86 d.d (1H, J =
11.9 and 7.5, CH,0); 4.25 - 4.40 m (2H, OCH, and OCH); 6.75-6.84 m
(4H, CgHy); 9.11 s (1H, =CH); 9.28 br.t (1H, J = 6.3, NHCH,); 12.81 br.s
(1H, NH). Found, %: C 48.96; H 4.00; N 17.72. C13H;2N40O,4S. Calculated,
%: C 48.74; H 3.78; N 17.49.

N-(1-(1,4-Benzodioxan-2-yl)ethyl)-N-isobutyloxalamide (15). Yield
68%, m.p.148-150 °C, R; 0.49. IR spectrum, v, cm™: 3263 (NH-amide), 1671
(C=0).'H NMR spectrum, 8, ppm, Hz: two diastereoisomers 60/40%: 0.91
d (2.4H, J = 6.6) and 0.92 d (3.6H, J = 6.6 (CH3),); - 1.33 d (1.2H, J = 6.6)
and 1.34 d (1.8H,J = 6.6, CH3); 1.79 — 1.93 m (1H, CH(Me),); 2.98 -3.05
m (2H, NCHy); 3.84 m (1H) and 4.01-4.34 m (3H, CH, OCH, OCH,); 6.70—
6.84 m (4H, C¢H,); 8.35-8.46 m (1.4 H) and 8.72 br.1 (0.6 H, J = 9.0, 2 NH).
3C NMR spectrum, 8, ppm: 15.7 and 16.0(CH3), 19.8 ((CHs),), 27.7
(CH(Me),), 44.6 and 44.8 (CHN ), 46.2(CHy), 64.8 and 64.9 (OCHp), 74.1
and 74.2 (OCH), 116.3 and 116.4 (CH), 116.6 and 116.8(CH), 120.5 (CH),
120.6 (CH), 142.5, 142.80, 142.84 and 142.9 (2 CO), 159.1, 159.2 and 159.4
(2 CO). Found, %: C 62.96; H 7.50; N 9.47. C16H2,N,0,. Calculated, %: C
62.73; H 7.24; N 9.14.

N*-Benzyl -N%(1-(1,4-benzodioxan-2-yl)ethyl)oxalamide(16). Yield
73%, m.p.165-166 °C, R; 0.51. IR spectrum, v, cm™: 3246 (NH-amide), 1660
(C=0). Two diastereoisomers, 60:40. "H NMR spectrum, 5, ppm, Hz: 1.33d
(1.8H, J =6.5) and 1.34 (1.2 H, J = 6.5, CH3); 3.85-3.93 m (1H) and 4.02-
4.35 m (3H, CH, OCH, OCH,); 4.38 — 4.43 m (2H, CH;N); 6.67 - 6.73 m
(4H, Cg¢Hy); 7.15-7.31 m (5H, CgHs); 8.45 d (0.4H, J = 8.7) and 8.78 d
(0.6H, J = 9.0, NH); 9.05 br.t (1H, J = 6.2, NH). Found, %: C 67.34; H 6.28;
N 8.50. C19H»N,QO4. Calculated, %: C 67.05; H 5.92; N 8.23.

N'-(1-(1,4-Benzodioxan-2-yl)ethyl)-N*-(3 4-dimethoxyphenethyl)oxalamide
(17). Yield 71%, m.p.183-185 °C, R; 0.46. IR spectrum, v, cm™: 3257 (NH-
amide), 1668 (C=0). 'H NMR spectrum, &, ppm, Hz: 1.33d (3H, J = 6.5,
CH3); -2.75t (2H,J=7.1, CH,); 3.40 t.d (2H,J=7.1 and 5.7, NCH,); 3.76 s
(3H, CH30), 3.79 s (3H, CH30 ), 3.87 d.d (1H, J = 11.2 and 7.1, OCH, );
4.00-4.09 m (1H, CH;CH ); 4.12 - 4.22 m (2H, OCH; and OCH); 6.67 -
6.82 m (7H, Ar); 8.52 br.t (1H, J = 5.7, NHCH,); 8.72 br.d (1H, J = 9.0,
NHCH). **C NMR spectrum, &, ppm: 16.0 (CHs), 34.3(CHy), 40.3 (NCH,),
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446 (NCH), 55.1 (OCHs), 55.2 (OCHs;), 64.9 (OCH,;), 74.2 (OCH),
111.8(CH), 112.6(CH), 116.4(CH), 116.6(CH), 120.3(CH), 120.5(CH),
120.6(CH), 131.3, 142.5, 142.9, 147.4, 148.7, 159.1, 159.3. Found, %: C
63.95; H 6.70; N 7.01. C5,H26N206. Calculated, %: C 63.76; H 6.32; N 6.76.
N-(I1sochroman-1-ylmethyl)-N%(cyclohexyl)oxalamide(19).  Yield
62%, m.p. 196-197 °C, R; 0.48. IR spectrum, v, cm™: 3244 (NH-amide),
1665 (C=0). *H NMR spectrum, &, ppm, Hz: 1.25-1.87 m (10H, 5 CH,);
—2.68-2.73 m (1H, CHN); 2.74 d.d.d (1H, J = 16.3, 5.4, 3.6, CH,), 2.89 d.d.d
(1H,J =16.3, 7.5, 4.9, CH,); 3.50 d.d.d (1H, J = 13.7, 8.8 and 6.0, NCH,);
3.68 dd (1H, J =13.7, 6.0 and 3.0, NCH,); 3.76 d.d.d (1H,J = 11.4, 7.7 and
4.4, CH;0); 4.15 d.d.d (1H,J =11.4,5.4 and 4.4, CH,0); 4.84 d.d (1H,J =
8.8 and 3.0, OCH); 7.05 — 7.20 m (4H, CgsH,); 8.08 br.t (1H, J = 6.1, NH);
8.28 br.t (1H, J = 6.0, NH). Found, %: C 68.61; H 7.88; N 9.15. C15H24N,0s.
Calculated, %: C 68.33; H 7.65; N 8.85.
N*-(Furan-2-ylmethyl)-N?-(isochroman-1-ylmethyl)oxalamide (20).
Yield 69%, m.p. 137-138 °C, R; 0.37. IR spectrum, v, cm™: 3234 (NH-
amide), 1645 (C=0). 'H NMR spectrum, 8, ppm, Hz: 2.74 d.d.d (1H, J =
16.3, 5.4 and 3.6, CHy); 2.89 d.d.d (I1H, J = 16.3, 7.5 and 4.9, CH,);
3.49d.d.d (1H, J = 13.7, 8.8 and 6.0, NCH,); 3.68 d.d (1H, J = 13.7, 6.0 and
3.0, NCH,); 3.75d.d.d (1H,J=11.4,7.7 and 4.4, OCH,); 4.12 d.d.d (1H, J =
11.4,5.4 and 4.4, OCH,); 4.37 d (2H, J = 6.2 CH, furan); 4.85 d.d (1H, J =
8.8 and 3.0, OCH); 6.21 br.d (1H, J = 3.1, H-3 furan); 6.29 d.d (1H, J=3.1
and 1.8, H-4 furan); 7.05 — 7.18 m (4H, C¢H,); 7.37 br.d (1H, J = 1.8, H-5
furan); 8.30 br.t (1H, J = 6.0, NH); 8.84 br.t (1H, J = 6.2, NH). *C NMR
spectrum, &, ppm: 28.3 (CH,), 35.6 (CH, fur.), 43.3 (NCH,), 61.3 (OCH,),
73.4 (OCH), 106.8 (CH), 109.8 (CH), 124.5 (CH), 125.6 (CH), 126.1 (CH),
128.4 (CH), 133.5, 134.7, 141.1(CH), 151.1, 159.2, 159.3. Found, %: C
65.28; H 5.98; N 8.59. C17HgN,O,. Calculated, %: C 64.96; H 5.77; N 8.91.
Oxalamides 24-29, 32-37 (general procedure). A mixture of 5 mmol of
amine 21-23, 30, 31 and 5 mmol of corresponding anilidoester was heated
for 5 h at 120-125 °C. The resulting solid was treated with hexane, and the
precipitation was filtered off, washed with water, 10% aqueous HCI, and
water again, dried in air, and recrystallized from ethanol.
N'-(2,4-Dimethoxyphenyl)-N*((1-phenylcyclopentyl)methyl)oxalamide  (24).
Yield 80%, m.p.120-122 °C, Ry 0.47. IR spectrum, v, cm: 3244 (NH-
amide), 1678 (C=0). 'H NMR spectrum, 8, ppm, Hz: 1.64 — 2.06 m (8H, 4
CH; CsHg), 3.42d (2H, J = 6.6, NCHy); 3.78 s (3H, OCHz3); 3.93 s (3H,
OCHg); 6.43 d.d (1H, J = 8.8 and 2.6, H-5 CgH3); 6.53 d (1H, J = 2.6, H-3
CeHs); 7.14 - 7.23 m (1H) and 7.26 - 7.34 m (4H, C¢Hs); 7.68 br.t (1H, J =
6.6, HNCH,); 8.12 d(1H, J = 8.8, H-6 C¢H3); 9.48 br. s (1H, NH). *C NMR
spectrum, d, ppm: 22.8 (2 CHj), 34.8 (2 CH,), 47.7 (NCH,), 51.5 (C), 54.7
(OCHg), 55.4 (OCHgs), 98.1(CH), 103.5 (CH), 119.2, 119.5 (CH), 125.6
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(CH), 126.3 (2 CH), 127.8 (2 CH), 145.8, 149.3, 156.0,156.6, 159.3. Found,
%: C 69.28; H 7.04; N 7.05. C,H26N,04. Calculated, %: C 69.09; H 6.85; N
7.32.

N*-((1-(3,4-Dimethoxyphenyl)cyclopentyl)methyl)-N2-(4-methoxy-
phenyl)oxalamide (25). Yield 72%, m.p.106-108 °C, R¢ 0.45. IR spectrum,
v, cm™: 3250 (NH-amide), 1663 (C=0). 'H NMR spectrum, 3, ppm, Hz:
1.65 — 2.00 m (8H, 4 CH, CsHg); 3.38 d (2H, J=6.5, NCH,); 3.76 s (3H,
OCHs); 3.78 s (3H, OCHy); 3.80 s (3H, OCH3); 6.75-6.88 m (5H, Ar); 7.65
br.t (1H, J = 6.5, HN); 7.70-7.80 m (2H, Ar); 10.22 br. s (1H, NH). Found,
%: C 67.11; H 7.20; N 6.89. C23H23N,0s. Calculated, %: C 66.97; H 6.84; N
6.79.

N*-((1-(3,4-Dimethoxyphenyl)cyclopentyl)methyl)-N2-(2-methoxy-5-
methylphenyl)oxalamide (26). Yield 74%, m.p.112-114 °C, R 0.48. IR
spectrum, v, cm: 3255 (NH-amide), 1665 (C=0). 'H NMR spectrum, 9,
ppm, Hz: 1.66 —2.01 m (8H, 4 CH, CsHg), 2.30 s (3H, CHy); 3.39d (2H, J =
6.5, NCH,); 3.80 s (3H, OCHs); 3.82 s (3H, OCH3); 3.91 s (3H, OCHs); 6.75
- 6.88 m (5H, Ar); 7.65 br.t (1H, J = 6.5, HNCH,); 8.06 br. s (1H, H-6
CsHa3); 9.63 br. s (1H, NH). *C NMR spectrum, 8, ppm: 20.04 (CH3), 22.8
(2 CH,), 34.9(2 CH,), 47.7 (NCH,), 51.1 (C), 55.1 (OCHg), 55.2 (OCHs),
55.3( OCHa), 109.7 (CH), 111.0 (CH), 111.4(CH), 118.3 (CH), 119.4 (CH),
124.4 (CH), 125.4, 129.1, 138.3, 146.0, 147.3, 148.6, 156.4, 159.1. Found,
%: C 67.78; H7.31; N 6.79. Cy4H39N>0Os. Calculated, %: C 67.59; H7.09; N
6.57.

N*-(3,4-Dimethylphenyl)-N?-((4-(4-methoxyphenyl)tetrahydro-2H-
pyran-4-yl)-methyl)-oxalamide (27). Yield 73, m.p.200-202 °C, R; 0.50. IR
spectrum, v, cm™: 3253 (NH-amide), 1664 (C=0). 'H NMR spectrum, 3,
ppm, Hz: 1.81-1.91 m (2H) and 2.00-2.10 m (2H, 2 CH,); 2.22 s (3H, CHy3);
2.24 s (3H, CHs); 3.40 d (2H, J=6.6, NCH,); 3.41 — 3.49 m (2H, OCH,);
3.68 — 3.76 m (2H, OCHy); 3.79 s (3H, OCHj3); 6.85 -6.90 m (2H, H-3, 3'
CeH:sOMe); 7.01-8.1 m (IH, H-5 CgHs); 7.22 - 7.27 m (2H, H-2.2'
CeH4OMe); 7.52d.d (1H, J = 8.1, 2.0, H-6 C¢Hs); 7.56 d (1H, J = 2.0, H-2
CeHz); 7.80 br.t (1H, J = 6.6, HNCH,); 10.08 br. s (1H, NH). Found, %: C
69.90; H 7.38; N 7.32. C»3H2gN,O,. Calculated, %: C 69.67; H 7.12; N 7.07.

N*-((4-(4-Methoxyphenyl)tetrahydro-2H-pyran-4-yl) methyl)-N>-(3-
(trifluoromethyl)phenyl)oxalamide (28). Yield 73%, m.p. 114-116 °C, R¢
0.49. IR spectrum, v, cm™: 3247 (NH-amide), 1674 (C=0). ‘H NMR
spectrum, 6, ppm, Hz: 1.81-1.91 m (2H) and 2.00-2.10 m (2H, 2CHy);
3.42d (2H, J = 6.6, NCH,); 3.41 — 3.49 m (2H, OCH,); 3.68 — 3.76 m (2H,
OCHy); 3.79 s (3H, OCH3); 6.85 -6.90 m (2H, H-3, 3' CgH,OMe); 7.21 -
7.26 m (2H, H-2.2' C¢HsOMe); 7.33 br.d (1H, J = 7.7, H-4 CgH,CFs); 7.44
d.d.t (1H, J = 8.2, 7.7, H-5 C¢H4CF3); 7.86 br.t (1H, J = 6.6, HNCH,); 8.05
br. d (1H, J = 8.2, H-6 CcH4CF3); 8.28 t (1H, J = 1.7, H-2 C¢H4CF3); 10.81 s
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(1H, NH). *C NMR spectrum, 3, ppm: 33.1 (2 CHy), 39.8 (C), 49.2 (NCH,),
54.4 (OCHjs), 63.0 (O(CHby),), 113.6(2 CH), 116.6 k (CH, Jcr = 4.0), 120.0 k
(CH, Jcr = 3.9), 123.3(CH), 123.5(CF; Jc= 272.0), 127.3 ( 2 CH), 128.6
(CH), 129.8 q (C CF3 Jc, ¢ = 32.1), 134.3, 138.2, 157.5, 158.1, 159.1. Found,
%: C 60.85; H 5.63; N 6.70. Cy,H,3F3N,04. Calculated, %: C 60.55; H 5.31;
N 6.42

N*-(3-Chloro-4-methylphenyl)-N?-((4-(4-methoxyphenyl)tetrahyd-
ro-2H-pyran-4-yl)-methyl)-oxalamide (29). Yield 76%, m.p.188-190 °C,
Rf 0.51. IR spectrum, v, cm™: 3245 (NH-amide), 1668 (C=0). ‘H NMR
spectrum, 6, ppm, Hz: 1.82-1.92 m (2H) and 2.01-2.11 m (2H, 2CH,); 2.35
s (3H, CHs); 3.44 d (2H, J=6.6, NCH,); 3.45 — 3.52 m (2H, CH,); 3.70 —
3.78 m (2H, OCHy); 3.80 s (3H, OCHj); 6.84 -6.89m (2H, H-3, 3'
CeHsOMe); 7.16 d (1H, J = 8.3, H-5 CgHs); 7.21-7.26 m (2H, H-2.2"
CsH;,OMe); 7.60 d.d (1H, J = 8.3, 2.1, H-6 CsHs); 7.80 d (1H, J = 2.1, H-2
CeH3); 7.95 br.t (1H, J = 6.2, HNCH,); 10.45 br. s (1H, NH). Found, %: C
63.59; H 6.31; N 6.98. C,,H»sCIN,O,4. Calculated, %: C 63.38; H 6.04; N
6.72.

N*-(3,4-Dimethylphenyl)-N?-(isochroman-1-ylmethyl)oxalamide
(32). Yield 75%, m.p.176-178 °C, R; 0.48. IR spectrum, v, cm™: 3270 (NH-
amide), 1680 (C=0). *H NMR spectrum, 3, ppm, Hz: 2.22 s(3H, CHs ); 2.25
s (3H, CHg); = 2.76 d.t (1H, J = 16.1 and 4.8) and 2.86 — 2.96 m (1H, CH,);
3.58d.d.d (1H, J = 13.7, 8.7 and 6.2, NCH,); 3.72 d.d.d (1H, J = 13.7, 5.9
and 3.0, NCH,); 3.77 d.d.d (1H, J = 11.5, 7.7 and 4.3, CH,0); 4.14 d.d.d
(1H,J =115, 5.5 and 4.8, CH,0); 4.89d.d (1H, J = 8.7 and 3.0, OCH); 7.01
d (1H, J = 8.1, H-5 CgHs); 7.07 — 7.20 m (4H, CgH,); 7.50 d.d (1H, J = 8.1
and 2.0, H-6 CgHas); 7.53d (1H, J = 2.0, H-2 CgHs); 8.43 br.t (1H, J = 5.9,
NHCHy); 10.04 br.s (1H, NH). *C NMR spectrum, &, ppm: 18.6 (CHs),
19.3(CHg), 28.2(CHy), 43.5 (NCHy), 61.5 (OCH,), 73.4 (OCH), 117.3(CH),
120.9(CH) , 124.4 (CH), 125.6 (CH), 126.1 (CH), 128.3 (CH), 129.0 (CH),
131.5, 133.5, 134.6,134.9, 135.6, 157.2, 159.5. Found, %: C 71.25; H 6.79;
N 8.58. C20H22N203. Calculated, %: C 70.99; H 6.55; N 8.28.

N*-(1sochroman-1-ylmethyl)-N(3-(trifluoromethyl)phenyl)oxalamide (33).
Yield 78%, m.p. 168-169 °C, Ry 0.52. IR spectrum, v, cm™: 3244 (NH-
amide), 1665 (C=0). 'H NMR spectrum, 8, ppm, Hz: 2.75 d.d.d (1H, J =
16.3,5.4,3.6) and 2.90 d.d.d (1H, J=16.3, 7.5, 4.9, CH,); 3.52 d.d.d (1H, J
=13.7, 8.8 and 6.0) and 3.71 d.d.d (1H, J = 13.7, 6.0 and 3.0, NCH); 3.76
d.dd (1H,J =11.4, 7.7 and 4.4) and 4.13 d.d.d (1H, J = 11.4, 5.4 and 4.4,
CH,0); 4.88 d.d (1H, J = 8.8 and 3.0, OCH); 7.04-7.17 m (4H, CgH.); 7.34
br.d (1H, J = 7.7, H-4), 7.48 d.d (1H, J = 8.2, 7.7, H-5), 8.10 br.d (1H, J =
8.2, H-6) and 8.30 t (1H, J = 1.7, H-2, C¢H4CF3); 8.51 br.t (1H, J = 6.2, NH);
10.82br.s (1H, NH). Found, %: C 60.60; H 4.78; N 7.71. C19H17F3N,03.
Calculated, %: C 60.32; H4.53; N 7.40.
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N-(3-Chloro-4-methylphenyl)-N-(isochroman-1-ylmethyl)oxalamide (34).
Yield 71%, m.p.182-183 °C, R; 0.53. IR spectrum, v, cm™: 3239 (NH-
amide), 1678 (C=0). 'H NMR spectrum, 3, ppm, Hz: 2.33 s (3H, CHy);
2.72d.d.d (1H, J = 16.3, 5.4, 3.6, CH,), 2.87 d.d.d (1H, J = 16.3, 7.5, 4.9,
CH,); 3.51 d.d.d (1H, J = 13.7, 8.8 and 6.0, NCH,); 3.62 d.d.d (1H, J = 13.7,
6.0 and 3.0, NCH,); 3.77 d.d.d (1H, J =11.4, 7.7 and 4.4, CH,0); 4.15d.d.d
(1H,J=11.4,5.4and 4.4, CH,0); 4.89 d.d (1H, J = 8.8 and 3.0, OCH); 7.07
—7.20 m (4H, CgHy); 7.21 d (1H, J = 8.3, H-5 CgHs); 7.65 d.d (1H, J = 8.3
and 2.1, H-6 CgHs); 7.95 d (1H, J = 2.1, H-2 Cg¢Hs); 8.47 br.t (1H, J = 6.2,
NHCH,); 10.48 br.s (IH, NH). Found, %: C 63.84; H 5.61; N 8.05.
ClnggC|N203. Calculated, %: C 63.60; H 5.34; N 7.81.

N"-(1,4-Benzodioxan-2-ymethyl)-N*(3-chloro-4-methylphenyl)oxalamide  (35).
Yield 73%, m.p.176-178 °C, R 0.50. IR spectrum, v, cm™?: 3250 (NH-
amide), 1673 (C=0). 'H NMR spectrum, 8, ppm, Hz: 2.33 s (3H, CH3); 3.49
d.t (1H, J=13.7 and 6.5, NCH,); 3.60 d.t (1H, J = 13.7 and 6.0, NCH,); 3.93
d.d (1H, J = 11.8 and 7.6, CH,0); 4.26 - 436 m (2H, OCH, and OCH);
6.71-6.83 m (4H, CgHy); 7.16 d (1H, J = 8.3, H-5 CgH3); 7.64 d.d (1H, J =
8.3 and 2.1, H-6 CgHs); 7.94 d (1H, J = 2.1, H-2 CgHy); 9.05 br.t (1H, J =
6.2, NHCH,); 10.54 br.s (1H, NH). *C NMR spectrum, &, ppm: 18.9 (CHs),
39.3(CH,), 65.5 (OCH,), 70.9 (OCH), 116.5(CH), 116.7(CH), 118.5 (CH),
120.3 (CH) , 120.6 (CH), 120.8 (CH), 130.2 (CH), 130.6, 133.1, 136.5,
142.5, 142.7, 157.6, 160.0. Found, %: C 60.25; H 4.92; N 7.99.
C18H17C|N204. Calculated, %: C 59.92; H4.75; N 7.76.

N*-(1,4-Benzodioxan-2-yl)methyl)-N?-(3,4-dimethylphenyl)oxala-
mide (36). Yield 70%, m.p.136-138 °C, R; 0.52. IR spectrum, v, cm™: 3263
(NH-amide), 1661 (C=0). *H NMR spectrum, 3, ppm, Hz: 2.22 s (3H, CH3),
2.25's (3H, CHs); — 3.47 d.t (1H, J = 13.7 and 6.5, NCH,); 3.58 d.t (1H, J =
13.7 and 6.0, NCH,); 3.93 d.d (1H, J =11.8 and 7.6, CH,0); 4.25 - 4.35 m
(2H, OCH; and OCH); 6.70-6.82 m (4H, CgH,); 7.01 d (1H, J = 8.1, H-5
CeHs); 7.52 d.d (1H, J = 8.1 and 2.0, H-6 C¢H3); 7.54 d (1H, J = 2.0, H-2
CeHgz); 9.01 br.t (1H, J = 6.2, NHCH,); 10.08 br.s (1H, NH). Found, %: C
67.31; H 6.12; N 8.49. C19H2oN,0,. Calculated, %: C 67.05; H 5.92; N 8.23.

N'-(1,4-Benzodioxan-2-yl)methyl)-N’(3-trifluoromethylphenyl)oxalamide (37).
Yield 74%, m.p.156-157 °C, R 0.48. IR spectrum, v, cm?: 3259 (NH-
amide), 1670 (C=0). 'H NMR spectrum, &, ppm, Hz 3.45 d.t (1H, J = 13.7
and 6.5, NCHy); 3.55 d.t (1H, J = 13.7 and 6.0, NCH,); 3.91 d.d (1H, J =
11.8 and 7.6, CH,0); 4.24 - 4.34 m (2H, OCH;, and OCH); 6.72-6.84 m
(4H, CgHy); 7.35 br.d (1H, J = 7.7, H-4), 7.50 d.d (1H, J = 8.2, 7.7, H-5),
8.11 br.d (1H, J=8.2, H-6) and 8.32 t (1H, J = 1.7, H-2, C¢H,CF3); 9.03 br.t
(1H, J = 6.2, NHCH,); 10.80 br.s (1H, NH). Found, %: C 57.02; H4.12; N
7.60. C1gH15F3N50,. Calculated, %: C 56.85; H 3.98; N 7.37.
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N', N°- UrblL., ULPLULYDL: b4, 26SHMPLULYDL-SEAUMULLLD RPRULOUURRUp
HHUUM UG UhuRG

U.0. UL HLUBGL, U, UBPGUSUD, DU, UAUSSUY, .2, MLNhE3LG,
2.4, FuUNUr8LL, UU. BABUSLL

Ppughuwfptdf wipqbbph dainkfppugpl 0f gupp bfbplbp, npnip umg-
by Bl wdfbyfi fwg wppygplynybinfydb@fy-, wpppnbnpwSpepogppobbdEgh-,
fanfupndwlfpydbfipy-, (L4-pbignqfopuut-2-fu)-dkffpy- b 1-(1,4-phignqpopuui-
Repy)-k Py pubph b qfibfhpopumunp nbuhypugh wppggndpnod, dinfueggh-
gacflyuls kg bl qpdby mwppbp wnwgbuyfils wdfiilibph Lk’ wnwgwghbynd inp
Awdwwyunnwufuwl  ghwdpgubp: Uﬁil[l}bqt[b[ v wbqulwpfwd  whfypgibpf
$puwgdbinbbp wwpnibwlng  opuwymffif qhwdfqiubp whpfyfgnbufbpubph L
b Tpdud wpppuglpy- & Sbubpyhydpibbh dopagybgnBuudps 2bo-
gl Bl upluffhgduwd dpugnffindibbpfe Swlpwopufiquinn Sunnlndffyndiibpp:

CHUHTE3 N}, N’ APWJI-, APUJIAJIKWII- U 5
TETEPUJIAJIKMJIBAMELEHHBIX JTMAMUJIOB IIABEJEBOW
KUCJOTbI
C.0. BAPTAHSIH, A.B. CAPI'CSIH, A.C. ABAKSIH , HA.IIAT'YTSIH,
I'.B. TACIIAPSIH, A.A. ATEKSH

Hay4HO-TeXHOJIOTHYeCKHil IEHTP OpraHNYecKol U (hapMareBTHIECKO XUMAI
HAH Pecny6muku Apmenust
Apwmenus, 0014, Epesan, np. A3zaryrsas, 26
E-mail: aaghekyan@mail.ru

Ha ocHOoBe MOHOSTHIIOBBIX 3()MPOB aMHUJIOB IIABEIEBOHM KHCIOTHI, MOJTYYEHHBIX
paHee peakuueil apIIUKIONSHTIIMETHII-, apHiITeTParuAponupaHmIMETHII-, H30XPO-
manun-1-metui-, (1,4-6ensoaunokcan-2-mn)-metii- u 1-(1,4-6eH301HOKCaH-2-1IT)-3THII
AMHHOB C JIUATUIIOBBIM 3(HPOM IIABEJICBON KUCIIOTHI, IEHCTBIEM pa3HOOOpa3HbIX Iep-
BUYHBIX AMHWHOB CHHTE3MPOBAHBI IICJICBBIC 3aMEILICHHBIE IMAaMUABI IIaBEJIEBON KHC-
noThl. J{ns cuHTe3a aMaMHIOB, cojepKamux (parMeHTbl aHWIUIIOB, WCIIOJIB30BaHbBI
STWIOBbIE 3(UpPHl 3aMelleHHbIX N-apuiIaMHUIOB IIaBEJIEBOW KHCIIOTHL, KOTOpbIE
IIOCTaBJICHBl BO B3aWMOJICHCTBHE C BBIIICYKA3aHHBIMH  apUIAJKWI- M TeTepuiIaj-
kujgaMuHamu.  McciemoBaHa — aHTHOKCHAAHTHAas  aKTHBHOCTh — CHHTE3MPOBAHHBIX
COEIMHEHUH.
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