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A comfortable and effective synthetic scheme for 3,7-disubstituted [1,2,4]triazolo[4,3-a]pyrazin-
8(7H)-ones previously designed was distributed to derivatives of w-(7-aryl-8-oxo-7,8-dihydro[1,2,4]
triazolo[4,3-a]pyrazin-3-yl) alkylcarboxylic acids. Our approach consists of application of the reaction
of 3-hydrazinopyrazin-2-ones previously described with cyclic anhydrides of dicarbonic acids, such
as succinic and glutaric anhydrides. Subsequent cyclization was carried out in DMFA while boiling for
12 h and resulted in formation of 3-(7-aryl-8-oxo-7,8-dihydro[1,2,4]triazolo[4, 3-a]pyrazin-3-yl)propanoic
acids or 4-(7-aryl-8-oxo-7,8-dihydro[1,2,4]triazolo[4,3-aJpyrazin-3-yl) butanoic acids with the yield of
51-65%. To synthesize amides activation of the carboxylic group of the acids obtained was used
by forming intermidiate imidazolyl amide with carbonyldiimidazole in anhydrous dioxane and the
subsequent reaction with both aliphatic and aromatic amines while boiling for 12 h. The yield of the
amides obtained was approximately 50-92%. The structure of the compounds obtained has been
proven by elemental analysis and '"H NMR spectroscopy data. The compounds synthesized are of
certain interest as potential pharmacological agents associated with regulation of the lipid metabolism
and the ability of these compounds to have an impact on the level of lipoproteins, metabolism of purines

and suseptibility of tissues to glucose.

According to the literature data among compounds
having the fragment of [1,2,4]triazolo[4,3-a]pyrazin-8(7H)
the antagonists of adenosine receptors [1, 3, 8-10] have
been found. One can assume that these compounds, being
isosteric analogues of inosine, have a broad potential of
the pharmacological activity; therefore, development of
synthetic methods and the study of pharmacological pro-
perties of these compounds are up-to-date directions of
pharmaceutical chemistry. Derivatives of [1,2,4]triazolo
[4,3-a]pyrazin-8(7H)-one containing N-alkyl, alkylthio,
alkylsulfinyl or alkylsulfonyl substituents in position 3
show antagonism towards receptors P,X,, and it is es-
sential for treating pain or inflammatory diseases [7].
As their structural analogues 3-alkyl[1,2,4]triazolo[4,3-
alpyrazin-8(7H)-ones can reveal a broad spectrum of phar-
macological effects. Our previous studies of probable
types of the biological activity of 7-aryl/benzyl-3-alkyl
[1,2,4]triazolo[4,3-a]pyrazin-8(7H)-ones using the PASS
(Prediction of Activity Spectra for Substances) compu-
ter program [6] showed a high potential of the cytotoxic,
membrane-stabilizing, cerebroprotective, cardioprotec-
tive activity of the compounds [8].

To enlarge the synthetically accessible 3,7-disubsti-
tuted [1,2,4]triazolo[4,3-a]pyrazin-8(7H)-one as promi-
sing pharmaceutical agents the study of ®-(7-substitu-
ted-8-0x0-7,8-dihydro[1,2,4]triazolo[4,3-a]pyrazin-3-yl)

alkylcarboxylic acids and their amides is of a certain in-
terest. Previous studies of this group of BAS in silico in
addition to the above potential types of activity indicated
that all the structures had a high obvious probability of
pharmacological effects associated with regulation of the
lipid metabolism and the ability of these compounds to
have an impact on the level of lipoproteins, metabolism
of purines and suseptibility of tissues to glucose [5].

The aim of this study was to develop the methods
of synthesis and research of ®-(7-aryl-8-oxo-7,8-dihydro
[1,2,4]triazolo[4,3-a]pyrazin-3-yl)alkylcarboxylic acids
containing 2 or 3 carbon atoms and their amide deriva-
tives in the acid residue.

Results and Discussion

Earlier we announced about the methods for the syn-
thesis of N-substituted [1,2,4]triazolo[4,3-a]|pyrazines
using monoamides, monoesters, oxalic acids as initial
compounds. Via the stages of pyrazin-2,3-diones, 3-chloro-
pyrazin-2-ones and 3-hydrazinopyrazin-2-ones forma-
tion and further cyclization, using derivatives of carbonic
acids, 3-alkyl/aryl-N"-substituted[ 1,2,4]triazolo[4,3-a]py-
razin-8(7H)-ones were synthesized [2, 4].

For the synthesis of ®-(7-aryl-8-oxo0-7,8-dihydro[ 1,2,4]
triazolo[4,3-a]pyrazin-3-yl)alkylcarboxylic acids 3{/-14}
containing 2 or 3 carbon atoms in the acid residue the
cyclization of the corresponding N’-aryl-3-hydrazino-
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pyrazin-2-ones with cyclic anhydrides, such as succinic
and substituted glutaric anhydrides 2{7-4} was carried
out (Scheme 1).

The reaction was carried out in anhydrous dimethyl
formamide (DMFA) while boiling for 12 h. Target (7-
aryl-8-oxo0-7,8-dihydro[1,2,4]triazolo[4,3-a|pyrazin-
3-yl)alkylcarboxylic acids 3{7-14} were obtained with
the yield of 51-65%.

For the synthesis of amides 7{7-67} carbonyldiimi-
dazole (CDI) in the ratio of 1:1.1 was used as an acti-
vator of the carboxylic group of the corresponding acids
3{1-14} with formation of imidazolylamide 5{7-14}. The
reaction was carried out in anhydrous dioxane with sub-
sequent addition of both aliphatic and aromatic amines
6/1-5} to the reaction medium and boiling of the reac-
tion mixture for 12 h. The yields of the amides synthe-
sized are 50-92% depending on the nature of amines
and the acid residue (Scheme 2).

The structure of ®-(7-aryl-8-ox0-7,8-dihydro[1,2,4]
triazolo[4,3-a]pyrazin-3-yl)alkylcarboxylic acids 3{7-14}
was proven by 'H NMR spectroscopy data (Table). The
formation of the [1,2,4]triazolo[4,3-a]pyrazin-8(7H)-one
cycle is confirmed by the absence of any signals of NH
protons of 'H NMR-spectra of acids 3{7-74}. Instead of
it, there is a signal of protons of the OH group, being as
a broad singlet at 5 12.10-12.35 ppm. The signal of pro-
tons of the CH, group of the acid residue is also charac-
teristic; it is registered as triplet at & 2.81-2.82 ppm for
CH,-2 coupling, CH,-3 at 6 3.20 ppm for propanoic acids
3/1-4}, and CH,-2 at § 2.20-2.42 ppm CH,-3 at o

Scheme 1

3.00-3.11 ppm for butanoic acid 3{5-14}, respectively.
Signals of H-5 and H-6 protons of the pyrazinone frag-
ment are registered as doublets at & 7.15-7.22 ppm and
8 7.56-7.66 ppm, respectively. The course of the amida-
tion reaction is confirmed by disappearance of signals
of OH protons of the carboxylic group and appearance
of signals of NH protons of amide formation as singlets
at 6 9.80-10.00 ppm for aromatic amides, as triplet sig-
nals at 6 7.83-7.97 ppm for isobutyl amides and at &
8.28-8.66 ppm for benzyl and thienyl amides (Table).

Experimental Part

"H NMR-spectra of the substances synthesized were
recorded on a Varian WXR-400 (200 MHz) spectrome-
ter. For all NMR-spectra DMSO-d,; was used as a sol-
vent, the internal standard was tetramethyl silane; che-
mical shifts were reported in ppm. Elemental analysis
was performed on an Euro EA-3000 apparatus. Melting
points were obtained on a Buchi B-520 device.

Yields of 3-hydrazinopyrazin-2(1H)-ones 1{1-8} were
synthesized according to the method [2].

The general method of the synthesis of m-(7-aryl-
8-0x0-7,8-dihydro[1,2,4]triazolo[4,3-a]pyrazin-3-yl)
alkylcarboxylic acids 3/7-14}. Boil the mixture of 0.2 Mol
of the corresponding N'-aryl-3-hydrazinopyrazin-2(1/)-one
1{1-8} and 0.8 mmol of anhydride 2{7-4} in 100 ml of
anhydrous DMFA for 12 h and after cooling dilute with
water. Next day filter the precipitate, wash twice with
50 ml acetone and dry at 100°C for 20 h. Yields and 'H
NMR-spectra of the compounds obtained are given in
Table.
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R2=H, R3=i-Bu; R2 = H, R3 = 4-MePh; R2 = H, R3 = 4-OMeBn; R2 = H, R3 = 4-MePh;

R2=H, R3 =2-thienylCH ,; R2, R3 =4-Phpiperazine

Scheme 2
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Table
w-(7-Aryl-8-o0x0-7,8-dihydro[1,2,4]triazolo[4,3-a] pyrazin-3-yl)alkylcarboxylic acids and their amides
Code of R Yield, !
compound % H NMR-spectrum §, ppm, J, hz
1 2 3 4
R1 = 3.5-diMePh 2.30 (s, 6H, CH,-35); 2.81 (t, J= 7.1, 2H, CH,-2); 3.20 (t, /= 7.1, 2H, CH,-3);
3{1} _A'_ CH 60 7.06 (s, 2H, H-26"); 7.09 (s, 1H, H-4'); 7.17 (d, J = 4.8, 1H, H-5);
S 7.63 (d,J=4.8, TH, H-6); 12.35 (s, 1H, OH)
302} R1 = 3,4-diMePh 62 2.25 (s, 6H, CH;-374"); 2.81 (t, J=7.1, 2H, CH,-2); 3.20 (t, J = 7.1, 2H, CH,-3);
A=CH, 7.11-7.30 (m, 4H, H-5,25/6'); 7.63 (d, J = 4.8, TH, H-6); 12.35 (s, 1H, OH)
Rl — 4.0MePh 2.81(t,J=7.1,2H, CH,-2); 3.20 (t, J= 7.1, 2H, CH,-3); 3.81 (s, 3H, OCH,);
3{3} 70\ — CH 64 7.04(d,J=7.8,2H,H-3'5"); 7.16 (d, J = 4.8, TH, H-5);
T2 7.37(d, J=7.8,2H,H-2,6"); 7.62 (d, J = 4.8, TH, H-6); 12.30 (s, TH, OH)
R1 = 3-FPh 2.82(t,J=7.1,2H,CH,-2); 3.20 (t, J=7.1, 2H, CH,-3); 7.22 (d, J= 4.8, TH,
3{4} A_ CH 65 H-5); 7.30-7.44 (m, 3H, H-2,4.5); 7.54 (qr, J = 5.2, 1H, H-6');
T 7.66 (d, J=4.8, 1H, H-6); 12.35 (s, TH, OH)
R1=3-FPh 1.95(t,J=7.0,2H, CH,-3); 2.35 (t, J= 7.0, 2H, CH,-2); 3.05 (t, /= 7.0, 2H,
3{5} A —_(CH ) 60 CH,-4); 7.22 (d, J=4.8, TH, H-5); 7.30-7.44 (m, 3H, H-2/4,5");
B 22 7.54 (qr,J=5.2, 1H, H-6"); 7.66 (d, J = 4.8, TH, H-6); 12.10 (s, TH, OH)
R1 = 4-FPh 1.95 (t,J=7.0, 2H, CH,-3); 2.35 (t, /= 7.0, 2H, CH,-2); 3.05 (t, /= 7.0, 2H,
3/{6} A —_(CH ) 62 CH,-4);7.22 (d, J=4.8, TH, H-5); 7.36 (t, J = 8.2, 2H, H-3’5");
B 22 7.52 (qr,J=5.2,2H, H-2,6'); 7.61 (d, J = 4.8, 1H, H-6); 12.10 (s, 1H, OH)
R1 = 4-CIPh 1.95(t,J=7.0,2H, CH,-3); 2.35 (t, J= 7.0, 2H, CH,-2); 3.05 (t, /= 7.0, 2H,
3{7} A _ (CH,) 63 CH,-4); 7.22 (d, J=4.8, TH, H-5); 7.50 (d, J = 8.0, 2H, H-3}5");
B 22 7.56-7.67 (m, 3H, H-6,26"); 12.10 (s, TH, OH)
R1 = 3 5-diMePh 1.95 (t, J= 7.0, 2H, CH,-3); 2.28-2.42 (m, 8H, CH,-35"+CH,-2);
3{8} _A ” (CH,) 58 3.05(t,J=7.0, 2H, CH,-4); 7.06 (s, 2H, H-26"); 7.09 (s, 1H, H-4");
B 22 7.16 (d, J=4.8, 1H, H-5); 7.58 (d, J = 4.8, TH, H-6); 12.15 (s, 1H, OH)
R1 = 3.4-diMePh 1.95 (t,J=7.0, 2H, CH,-3); 2.25 (s, 6H, CH,-374"); 2.35 (t, J= 7.0, 2H, CH,-2);
3{9} /_A ! (CH,) 59 3.05(t,J=7.0,2H, CH,-4); 7.11-7.30 (m, 4H, H-5,2,5'6");
B 22 7.56 (d, J=4.8, 1H, H-6); 12.10 (s, 1TH, OH)
R1 = 34-diFPh 1.95(t,J=7.0, 2H, CH,-3); 2.35 (t, /= 7.0, 2H, CH,-2);
3{10} A_— I(CH ) 62 3.05(t,J=7.0,2H, CH,-4); 7.22 (d, J= 4.8, TH, H-5); 7.31-7.39 (m, 1H, H-6");
B 22 7.56-7.78 (m, 3H, H-6,25); 12.10 (s, 1TH, OH)
1.32 (t, J= 7.8, 3H, CH,(EV)); 1.95 (t, J= 7.0, 2H, CH,-3); 2.35 (t, J = 7.0, 2H,
3011 R1 = 4-OFtPh so | CH2);3.05 (t,J=7.0,2H, CH,-4); 4.08 (qr, J = 7.8, 2H, OCH,);
A= (CH,), 7.04(d,J=7.8,2H,H-35); 7.16 (d, ) = 4.8, 1H, H-5); 7.35 (d, J= 7.8, 2H,
H-2/6'); 7.56 (d, J = 4.8, TH, H-6); 12.10 (s, 1H, OH)
R1=3-FPh 0.90 (d, J=7.0, 3H, CH,-3); 2.20-2.42 (m, 3H, CH+CH,-2); 3.00 (t, /= 7.0, 2H,
3{12} A= C;(CH JCH 52 CH,-4); 7.20-7.42 (m, 4H, H-5,2,4’5"); 7.54 (qr, J = 5.2, 1H, H-6");
B ¥ 7.66 (d, J=4.8, 1H, H-6); 12.20 (s, 1H, OH)
0.92 (d, J=7.0, 3H, CH,-3); 1.32 (t, J = 7.8, 3H, CH,(EY)); 2.20-2,42 (m, 3H,
3113 R1 = 4-OFtPh sq | CH+CH,2);3.02 (t,J=7.0,2H, CH,-4); 4,08 (qr, J = 7.8, 2H, OCH,);
A = CH(CH,)CH, 7.04(d,J=7.8,2H, H-3:5"; 7.16 (d, J = 4.8, 1H, H-5); 7.35 (d, J = 7.8, 2H,
H-2!6); 7.60 (d, J = 4.8, TH, H-6); 12.15 (s, 1H, OH)
R1=3-FPh 1.05 (s, 6H, 2CH,); 2.30 (s, 2H, CH,-2); 3.11 (s, 2H, CH,-4); 7.22 (d, J = 4.9,
3{14} A= C?CH ).CH 51 1H, H-5); 7.32-7.42 (m, 3H, H-2,4}5"); 7.54 (qr, = 5.2, 1H, H-6);
B 322 7.67 (d,J=4.9, TH, H-6); 12.10 (s, TH, OH)
R1 = 3,5-diMePh 0.75(d, J=7.0, 6H, 2CH,); 1.55-1.67 (m, 1H, CH); 2.28 (s, 6H, CH,-3}5");
741} A=CH 80 2.66 (t,J=7.1,2H, CH,-2); 2.86 (t, J=7.0, 2H,NCH,); 3.18 (t, J=7.1, 2H,
R2 — I R3 2 1BU CH,-3); 7.06 (s, 2H, H-2!6"); 7.09 (s, 1H, H-4"); 7.16 (d, J = 4.8, TH, H-5);
e 7.56 (d, J=4.8, 1H, H-6); 7.97 (t, J=7.0, TH, NH)
R1 = 3 5-diMePh 2.20 (s, 3H, CH,-4"); 2.30 (s, 6H, CH,-3!5"); 2.84 (t, J= 7.1, 2H, CH,-2);
7(2} AI— CH 74 3.20 (t,J=7.1, 2H, CH,-3); 7.02-7.13 (m, 5H, H-2,4,6/3",5");
RD = H. R3 = 4 MePh 7.17 (d,J= 4.8, 1H, H-5); 7.43 (d, J = 7.8, 2H, H-2"6");
ST 7.63 (d, J=4.8, TH, H-6); 10.00 (s, 1H, NH)
R1 = 3,5-diMePh 2.30 (s, 6H, CH;-3/5"); 2.72 (t, J=7.1, 2H, CH,-2); 3.18 (t, /= 7.1, 2H, CH,-3);
743} A=CH, 91 3.67 (s, 3H, OCH,); 4.14 (d, J= 7.0, 2H, CH,-Bn); 6.81 (d, J = 7.8, 2H, H-3")5");
R2=H; 7.02-7.20 (m, 6H, H-5,2/4,6,2"6"); 7.57 (d, J = 4.8, 1H, H-6);
R3 =4-OMeBn 8.43 (t,J=7.0, TH, NH)
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Continuation of Table

1 2 3 4
R1 = 3,5-diMePh 2.28 (s, 6H, CH,-375"); 2.72 (t, J=7.1, 2H, CH,-2); 3.20 (t, J= 7.1, 2H, CH,-3);
714} A=CH, 9 4.40 (d, J=7.0,2H, NCH,); 6.88-6.94 (m, 2H, H-3"5"); 7.06 (s, 2H, H-2,6");
R2=H; 7.09 (s, 1H, H-4); 7.16 (d, J=4.8, 1H, H-5); 7.34 (t, = 4.0, TH, H-4");
R3 = 2-thienylCH, 7.59 (d,J=4.8, 1H, H-6); 8.62 (t,J= 7.0, TH, NH)
R1 = 3,5-diMePh 2.30 (s, 6H, CH,-375"); 2.91 (t, J= 7.1, 2H, CH,-2); 3.05-3.25 (m, 6H,
7(5) A=CH, 76 CH,-3+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip); 6.79 (t, J = 7.8, 1H, H-4");
R2,R3 = 6.93 (d, J=7.8, 2H, H-2"6"); 7.06 (s, 2H, H-2!6'); 7.09 (s, 1H, H-4");
4-Piperazine 7.12-7.26 (m, 3H, H-5,3"5"); 7.64 (d, J = 4.8, TH, H-6)
R1 = 3 4-diMePh 0.75(d, J=7.0, 6H, 2CH,); 1.55-1.67 (m, 1H, CH); 2.22 (s, 6H, CH,-3'4");
746} A’=CH 81 2.66 (t,J=7.1,2H,CH,-2); 2.86 (t, /= 7.1, 2H,NCH,); 3.18 (t, J=7.1, 2H,
R) = H- R3=2i—Bu CH,-3); 7.11-7.30 (m, 4H H-5,2/5'6"); 7.56 (d, /= 4.8, TH, H-6);
! 797(tj 7.0, TH, NH)
R1 = 3,4-diMePh 2.20 (s, 3H, CH,-4"); 2.25 (s, 6H, CH,-3/4); 2.90 (t, J=7.1, 2H, CH,-2);
7{7} A=CH, 73 3.20(t, J=7.1, 2H, CH,-3); 7.02-7.30 (m, 6H, H-5, 25/6/3"5");
R2 = H; R3 = 4-MePh 743 (d,J=17.8,2H, H-2"6"); 7.63 (d, /= 4.8, TH, H-6); 10.00 (s, TH, NH)
R1 = 3,4-diMePh 2.22 (s, 6H, CH,-3/4); 2.72 (t, J= 7.1, 2H, CH,-2); 3.18 (t, /= 7.1, 2H, CH,-3);
7(8) A=CH, 88 3.68 (s, 3H, OCH,); 4.12 (d, /= 7.0, 2H, CH,-Bn); 6.81 (d, J = 7.8, 2H, H-3"5");
R2=H;R3 = 7.02-7.30 (m, 6H, H-5,2,5'6'2"6"); 7.57 (d, J = 4.8, 1H, H-6);
4-OMeBn 8.42 (t,J=7.0, TH, NH)
R1 = 3,4-diMePh 2.25(s,6H, CH,-3'4"); 2.72 (t, J=7.1,2H, CH,-2); 3.20 (t, J= 7.1, 2H,
7(9 A=CH, 91 CH,-3); 4.38 (d, /= 7.0, 2H, NCH,); 6.88-6.94 (m, 2H, H-3"5");
R2=H; 7.11-7.28 (m, 4H, H-5,2,5'6'); 7.34 (t, J = 4.0, 1H, H-4");
R3 = 2-thienyICH, 7.58 (d, J=4.8, 1H, H-6); 8.62 (t,J= 7.0, TH, NH)
R1 = 3,4-diMePh 2.25 (s, 6H, CH,-374"); 2.91 (t, J= 7.1, 2H, CH,-2); 3.05-3.25 (m, 6H,
7{10} A=CH, 75 CH,-3+4CH-Pip); 3.45-3.65 (m, 4H, CH-Pip); 6.79 (t, J = 7.8, 1H, H-4");
R2,R3 = 6.93 (d, J=7.8, 2H, H-2"6"); 7.11-7.30 (m, 6H, H-5,2/56'3"5");
4-Piperazine 7.63(d,J=4.8, 1H, H-6)
R1 = 4-OMePh 0.78 (d,J=7.0, 6H, 2CH,); 1.55-1.67 (m, 1H, CH); 2.68 (t, J= 7.1, 2H, CH,-2);
7011} A=CH 85 2.85(t,J=7.0,2H, NCH,); 3.20 (t, J= 7.1, 2H, CH,-3); 3.81 (s, 3H, OCH,);
R2 = H: R3 :2 -Bu 7 05(d,J=7.8,2H,H-3,5"); 7.16 (d, /= 4.8, 1H, H-5); 7.37 (d, J= 7.8, 2H,
! 2'6"); 7.58 (d, J=4.8, 1H, H-6); 7.98 (t, J= 7.0, TH, NH)
— 4-OMePh 2 22 (s, 3H, CH;-4"); 2.95 (t, J=7.1, 2H, CH,-2); 3.25 (t, J= 7.1, 2H, CH,-3);
7{12) A=CH 72 3.81 (s, 3H, OCH,); 7.02-7.14 (m, 4H, H-35,3"5"); 7.18 (d, J = 4.8, 1H, H-5);
R) = H:R3 = 42—MePh 7.37 (d,J=7.8,2H, H-2,6"); 7.45 (d, )= 7.8, 2H, H-2"6");
! 7.64 (d,J=4.8, TH, H-6); 10.00 (s, TH, NH)
R1 =4-OMePh 2.73 (t,J=7.1,2H, CH,-2); 3.23 (t, /= 7.1, 2H, CH,-3); 3.67 (s, 3H, OCH,);
713} A=CH, 9 3.81 (s, 3H, OCH,); 4.15 (d, J= 7.0, 2H, CH,-Bn); 6.82 (d, J = 7.8, 2H, H-3"5");
R2=H; 7.02-7.20 (m, 5H, H-5,3!5'2"6"); 7.37 (d, J= 7.8, 2H, H-2.6");
R3 =4-OMeBn 7.58 (d,J=4.8, TH, H-6); 8.43 (t,J=7.0, TH, NH)
R1 =4-OMePh 2.78(t,J=7.1,2H,CH,-2); 3.28 (t, /= 7.1, 2H, CH,-3); 3.86 (s, 3H, OCH,);
7(14} A=CH, 9 4.48 (d, J=7.0,2H, NCH,); 6.90-7.02 (m, 2H, H-3"5"); 7.13 (d, /= 7.8, 2H,
R2=H; H-3!5); 7.22 (d, J=4.8, TH, H-5); 7.36-7.48 (m, 3H, H-26'4");
R3 = 2-thienylCH, 7.64 (d, J=4.8, 1H, H-6); 8.66 (t,J= 7.0, TH, NH)
=4-OMePh 2.95-3.30 (m, 8H, CH,-2,3+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip); 3.81 (s, 3H,
7{15) A=CH, 77 OCH,); 6.79 (t,J=7.8, 1H, H-4"); 6.95 (d, J= 7.8, 2H, H-2"6");
R2,R3 = 7.07 (d,J=7.8,2H, H-35"); 7.14-7.28 (m, 3H, H-5,3"5");
4-Piperazine 7.40(d,J=7.8,2H,H-26"); 7.65 (d, /= 4.8, TH, H-6)
R1=3-FPh 0.75(d, J=7.0, 6H, 2CH,); 1.55-1.67 (m, 1H, CH); 2.70 (t, J=7.1, 2H, CH,-2);
716} A=CH 85 2.86 (t,J=7.0,2H,NCH,); 3.20 (t, J=7.1, 2H, CH,-3); 7.22 (d, /= 4.8, TH,
R2 = H:R3 :2 i-Bu H-5); 7.30-7.44 (m, 3H, H-24,5"); 7.54 (qr, J = 5.2, TH, H-6);
! 7.66 (d, J=4.8, 1H, H-6); 7.98 (t, J= 7.0, TH, NH)
R1=3-FPh 2.20 (s, 3H, CH,-4"); 2.93 (t J=7.1,2H,CH,-2);3.25(t, J=7.1, 2H, CH,-3);
7017} A=CH, 76 7.05(d,J=7.8,2H, H-3"5"); 7.22 (d, J= 4.8, TH, H-5); 7.27-7.47 (m, 5H,

R2 =H; R3 =4-MePh

H-2/45,2"6"); 7.54 (qr, J = 5.2, TH, H-6"); 7.66 (d, J = 4.8, 1H, H-6);
10.00 (s, TH, NH)
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R1 = 3-FPh 2.73 (6, J= 7.1, 2H, CH,-2); 3.23 (t, J= 7.1, 2H, CH,-3); 3.67 (s, 3H, OCH,);
208 A=CH, oy |415(d,J=7.0,2H,CH,Bn); 682 (d, /=78, 2H, H-3'5");
R2 = H; 7.14(d, J= 7.8, 2H, H-2"6"); 7.22 (d, J = 4.8, TH, H-5); 7.28-7.46 (m, 3H,
R3 = 4-OMeBn H-2/4'5"); 7.50-7.66 (m, 2H, H-6,6'); 8.43 (t, J = 7.0, 1H, NH)
o 2.73(t,J=7.1, 2H, CH,-2);3.23 (t, J = 7.1, 2H, CH,-3); 4.40 (d, J = 7.0, 2H,
7(19) ol 90  |NCH,); 6.88-6.94 (m, 2H, H-3"5"); 7.24 (d, J = 4.8, 1H, H-5); 7.28-7.46 (m.
3 = 2 hiomyICH, 4H, H-2/45/4"); 7.52-7.67 (m, 2H, H-6,6); 8.60 (t, J= 7.0, 1H, NH)
R1 = 3-FPh . .
b 2.95-3.30 (m, 8H, CH,-2,3-+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip);
7020} g 76 [6.79(t,J=7.8, 1H, H-4"): 6.94 (d, J = 7.8, 2H, H-2"6"); 7.15-7.44 (m, 6H,
sl H-5,2/4'5/3"5"): 7.56 (qr, J = 5.2, TH, H-6'); 7.68 (d, J = 4.8, TH, H-6)
Iperazine
o1 — 3.rph 0.78 (d, J= 7.0, 6H, 2CH,); 1.55-1.67 (m, TH, CH); 1.95 (t, J = 7.0, 2H, CH,-3);
—_— A gy |2:20(tJ=7.0,2H, CH,-2); 2.86 (t, /= 7.0, 2H, NCH,); 3.05 (t, /= 7.0, 2H,
N CH,-4); 7.24 (d, J = 48, 1H, H-5); 7.28-7.46 (m, 3H, H-2/4'5");
; 7.50-7.66 (m, 2H, H-6,6; 7.83 (t, J= 7.0, 1H, NH)
. 2,03 (t, J= 7.0, 2H, CH,-3); 2.20 (s, 3H, CH,-4"); 2.40 (t, J = 7.0, 2H, CH,-2);
702 A L3 [3.05(tJ=7.0,2H,CH,-4);7.05 (d, J=7.8,2H, H-3'5"); 7.22 (d, J= 48, TH,
R0 1 R 2o H-5); 7.30-7.47 (m, 5H, H-2/45/2"6"); 7.54 (qr, J = 5.2, 1H, H-6");
; 7.65 (d, J = 4.8, 1H, H-6); 9.80 (s, TH, NH)
R1 = 3-FPh 195 (t, J= 7.0, 2H, CH,-3); 2.23 (t, J = 7.0, 2H, CH,-2); 3.00 (t, J = 7.0, 2H,
703 A=(CH,), o0 | CH4):367 (5, 3H, OCH,); 4.18 (d, J= 7.0, 2H, CH, Bn); 6.85 (d, J= 7.8, 2H,
R2 = H; H-3"5"); 7.13 (d, J = 7.8, 2H, H-2"6"); 7.24 (d, J = 4.8, 1H, H-5); 7.28-7.46 (m,
R3 = 4-OMeBn 3H, H-2/4/5"); 7.50-7.66 (m, 2H, H-6,6'); 8.28 (t, J = 7.0, 1H, NH)
R1 = 3-FPh 195 (t, J= 7.0, 2H, CH,-3); 2.24 (t, J= 7.0, 2H, CH,2); 3.02 (t, J= 7.0, 2H,
724 A=(CH,), g6 |CH4): 440 (d,J=7.0, 2H, NCH,); 6.88-6.94 (m, 2H, H-3'5")
R2 = H; 7.24(d,J = 4.8, 1H, H-5); 7.28-7.46 (m, 4H, H-2/45/4");
R3 = 2-thienylICH, 7.52-7.64 (m, 2H, H-6,6; 8.48 (t, J = 7.0, 1H, NH)
R1 = 3-FPh 197 (t, J= 7.0, 2H, CH,-3); 240 (t, J = 7.0, 2H, CH,-2); 3.00-3.20 (m, 6H,
7025 A=(CH,), J6 | CH,4+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip); 6.79 (t, )= 7.8, TH, H-4");
R2, R3 = 6.93 (d, J = 7.8, 2H, H-2"6"); 7.15-7.44 (m, 6H, H-5,2/4/53"5");
4-Piperazine 7.52(qr,J=5.2, 1H, H-6'); 7.65 (d, /= 4.8, TH, H-6)
. 0.75 (d, J= 7.0, 6H, 2CH,); 1.55-1.67 (m, TH, CH); 2.86 (t, J = 7.0, 2H, NCH,);
206 A ou  |1:95(6=7.0,2H,CH,-3); 2.22 (t, /= 7.0, 2H, CH,-2); 3.05 (t, /= 7.0, 2H,
N CH,-4); 7.16 (d, J = 4.8, 1H, H-5); 7.36 (t, J = 8.2, 2H, H-3'5");
; 7.50-7.62 (m, 3H, H-6,26): 7.83 (t, J= 7.0, TH, NH)
S 195 (t, J= 7.0, 2H, CH,-3); 2.20 (5, 3H, CH,-4"); 2.40 (t, J = 7.0, 2H, CH,-2);
207 P L3 [3.05(tJ=7.0,2H,CH,-4);7.06 (d, J=7.8,2H,H-3"5"); 721 (d, J= 48, 1H,
N (Y H-5); 7.31-7.56 (m, 6H, H-2,3'5,6/2"6"); 7.64 (d, J = 4.8, 1H, H-6);
; 9.80 (s, 1H, NH)
R1 = 4-FPh 195 (t, J=7.0, 2H, CH,-3); 2.23 (t, J = 7.0, 2H, CH,-2); 3.05 (t, J = 7.0, 2H,
108 A=(CH,), oy | CH4);3.67 (5, 3H,OCH,); 4.15 (d, J = 7.0, 2H, CH,-Bn); 685 (d, J = 7.8, 2H,
R2 = H; H-3"5"); 7.14 (d, J = 7.8, 2H, H-2"6"); 7.20 (d, J = 4.8, TH, H-5); 7.36 (¢,
R3 = 4-OMeBn J=82,2H, H-3,5); 7.46-7.62 (m, 3H, H-6,2/6); 8.29 (t, J = 7.0, TH, NH)
R1 = 4-FPh 195 (t, J= 7.0, 2H, CH,-3); 2.23 (t, J= 7.0, 2H, CH,-2); 3.05 (t, J= 7.0, 2H,
709 A=(CH,), g7 |CH4): 440 (d,J=7.0, 2H, NCH,); 6.88-6.94 (m, 2H, H-3'5")
R2 = H; 7.20 (d,J = 4.8, 1H, H-5); 7.28-7.44 (m, 3H, H-3/5'4");
R3 = 2-thienylICH, 7.46-7.62 (m, 3H, H-6,26); 8.48 (t, J = 7.0, TH, NH)
R1 = 4-FPh 195 (t, J= 7.0, 2H, CH,-3); 2.35 (t, J = 7.0, 2H, CH,-2); 3.00-3.15 (m, 6H,
7630 A=(CH,), L, | CH,4+4CHPip); 3.50-3.65 (m, 4H, CH-Pip); 679 (t, ) = 7.8, TH, H-4");
R2, R3 = 6.93 (d,J = 7.8, 2H, H-2"6"); 7.14-7.26 (m, 3H, H-5,3"5"); 7.36 (t, J = 8.2, 2H,
4-Piperazine H-3'5): 7.51 (t, ) = 8.2, 2H, H-2!6"); 7.64 (d, J = 4.8, 1H, H-6)
o1 — 2o 0.80 (d, J= 7.0, 6H, 2CH,); 1.55-1.67 (m, TH, CH); 1.95 (t, J = 7.0, 2H, CH,-3);
2631 NPy g0 |2:20(61=7.0,2H,CH,-2); 2.86 (t, /= 7.0, 2H, NCH,); 3.05 (t, /= 7.0, 2H,
T CH,-4); 7.22 (d, J = 48, 1H, H-5): 7.50 (d, J = 8.0, 2H, H-3/5");

7.55-7.67 (m, 3H, H-6,26"); 7.83 (t,J= 7.0, TH, NH)
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R1=4-CIPh 1.95 (t,J=7.0, 2H, CH,-3); 2.20 (s, 3H, CH,-4"); 2.40 (t, /= 7.0, 2H, CH,-2);
7{32} A=(CH,), 75 3.05(t,J=7.0,2H, CH,-4); 7.06 (d, J=7.8, 2H, H-3",5"); 7.22 (d, /= 4.8, TH,
R2 = H; R3 = 4-MePh H-5); 7.42-7.67 (m, 7H, H-6,2/3/5"62"6"); 9.83 (s, TH, NH)
R1 =4-CIPh 1.95(t,J=7.0, 2H, CH,-3); 2.24 (t, J=7.0, 2H, CH,-2); 3.02 (t, /= 7.0, 2H,
7133} A=(CH,), 87 CH,-4); 3.67 (s, 3H, OCH,); 4.15 (d, J= 7.0, 2H, CH,-Bn); 6.85 (d, / = 7.8, 2H,
R2=H; H-3"5");7.12(d,J=7.8, 2H, H-2"6"); 7.22 (d, J = 4.8, 1TH, H-5); 7.50 (d,
R3 =4-OMeBn J=8.0,2H, H-3!5"); 7.55-7.67 (m, 3H, H-6,26'); 8.28 (t, /= 7.0, TH, NH)
R1 =4-CIPh 1.95(t,J=7.0, 2H, CH,-3); 2.22 (t, J=7.0, 2H, CH,-2); 3.05 (t, /= 7.0, 2H,
7(34) A=(CH,), 91 CH,-4); 440 (d, J=7.0, 2H, NCH,); 6.88-6.94 (m, 2H, H-3"5");
R2=H; 7.22(d,J=4.8, 1H, H-5); 7.34 (t, J= 4.0, 1H, H-4"); 7.50 (d, J = 8.0, 2H,
R3 = 2-thienylCH, H-3!5%); 7.55-7.67 (m, 3H, H-6,2/6"); 8.45 (t, J = 7.0, TH, NH)
R1 =4-CIPh 1.95(t,J=7.0, 2H, CH,-3); 2.40 (t, /= 7.0, 2H, CH,-2); 3.05-3.25 (m, 6H,
7{35) A=(CH,), 78 CH,-4+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip); 6.79 (t, J= 7.8, 1H, H-4");
R2,R3 = 6.93 (d,J=7.8, 2H, H-2"6"); 7.12-7.26 (m, 3H, H-5,3"5");
4-Piperazine 7.50 (d, J=8.0, 2H, H-3'5"); 7.55-7.67 (m, 3H, H-6,2.6")
R1 = 3 5-diMePh 0.78 (d, J=7.0, 6H, 2CH,); 1.55-1.67 (m, 1H, CH); 1.95 (t, J=7.0, 2H, CH,-3);
7436 A =’ (CH) 84 2.20 (t, J=7.0, 2H, CH,-2); 2.28 (s, 6H, CH,-3,5); 2.83 (t, J= 7.0, 2H, NCH,);
R2 = H:R3 izi—Bu 3.00 (t, J=7.0, 2H, CH,-4); 7.04 (s, 2H, H-26"); 7.09 (s, 1H, H-4");
! 7.16 (d, J=4.8, 1H, H-5); 7.57 (d, /= 4.8, 1H, H-6); 7.83 (t, J= 7.0, TH, NH)
R1 = 3 5-diMePh 2.00 (t,J=7.0, 2H, CH,-3); 2.20 (s, 3H, CH,-4"); 2.30 (s, 6H, CH,-375");
7137} A ~ (CH.) 74 2.40 (t,J=7.0,2H, CH,-2); 3.05 (t, /= 7.0, 2H, CH,-4); 7.03-7.11 (m, 5H,
R2 = H: R3 = jl—zl\/lePh H-2!46/3"5"); 7.16 (d, /= 4.8, 1H, H-5); 7.44 (d, J = 7.8, 2H, H-2",6");
! 7.59 (d, J=4.8, 1H, H-6); 9.80 (s, TH, NH)
R1 = 3,5-diMePh 2.00 (t, J=7.0,2H, CH,-3); 2.26 (t, /= 7.0, 2H, CH,-2); 2.30 (s, 6H, CH,-3}5");
738} A=(CH,), 87 3.03 (t,J=7.0,2H, CH,-4); 3.70 (s, 3H, OCH,); 4.17 (d, /= 7.0, 2H, CH,-Bn);
R2=H; 6.85 (d,J=7.8, 2H, H-3"5"); 7.06 (s, 2H, H-2.6"); 7.09 (s, 1H, H-4’);
R3 =4-OMeBn 7.12 (m, 3H, H-5,2"6"); 7.58 (d, J = 4.8, 1H, H-6); 8.28 (t, /= 7.0, 1H, NH)
R1 = 3,5-diMePh 1.95(t,J=7.0, 2H, CH,-3); 2.22 (t, J= 7.0, 2H, CH,-2); 2.30 (s, 6H, CH,-3’5");
7139} A=(CH,), 86 3.00 (t, J=7.0, 2H, CH,-4); 440 (d, J=7.0, 2H, NCH,); 6.88-6.94 (m, 2H,
R2 =H; H-3"5"); 7.05 (s, 2H, H-2/6'); 7.09 (s, 1H, H-4); 7.16 (d, J = 4.8, TH, H-5);
R3 = 2-thienylCH, 7.34(t,J=4.0, 1H, H-4"); 7.56 (d, /= 4.8, 1H, H-6); 8.48 (t, /= 7.0, TH, NH)
R1 = 3,5-diMePh 1.95 (t, J=7.0, 2H, CH,-3); 2.30 (s, 6H, CH,-375"); 2.40 (t, J= 7.0, 2H, CH,-2);
7440} A=(CH,), 77 2.95-3.15 (m, 6H, CH,-44+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip); 6.77 (t,
R2,R3 = J=7.8,1H,H-4");6.93 (d, J=7.8, 2H, H-2"6"); 7.05 (s, 2H, H-2'6");
4-Piperazine 7.09 (s, TH, H-4); 7.12-7.26 (m, 3H, H-5,3"5"); 7.60 (d, J = 4.8, TH, H-6)
R1 = 3 4-diMePh 0.78 (d, J=7.0, 6H, 2CH,); 1.55-1.67 (m, 1H, CH); 1.95 (t, J=7.0, 2H, CH,-3);
7141 A _ (CH) 81 2.15-2.30 (m, 8H, CH,-2+CH,-3/4’); 2.86 (t, J= 7.0, 2H, NCH,);
R2 = H: R3 izi-Bu 3.00 (t, J=7.0, 2H, CH,-4); 7.11-7.30 (m, 4H, H-5,25/6");
! 7.56 (d,J=4.8, 1H, H-6); 7.83 (t,J= 7.0, TH, NH)
R1 = 3 4-diMePh 2.02 (t,J=7.0, 2H, CH,-3); 2.20 (s, 3H, CH,-4"); 2.25 (s, 6H, CH,-3'4");
7142 A =’ (CH.) 73 2.40 (t,J=7.0,2H, CH,-2); 3.05 (t, /= 7.0, 2H, CH,-4); 7.03-7.26 (m, 6H,
R2 = H: R3 = Azl-zMePh H-5,2,5'6,3"5"); 7.44 (d, J= 7.8, 2H, H-2"6"); 7.59 (d, J = 4.8, 1H, H-6);
! 9.80 (s, TH, NH)
R1 = 3,4-diMePh 1.95 (t,J=7.0, 2H, CH,-3); 2.15-2.30 (m, 8H, CH,-2+CH,-3/4’);
7{43) A=(CH,), 88 3.05(t,J=7.0, 2H, CH,-4); 3.67 (s, 3H, OCH,); 4.18 (d, /= 7.0, 2H, CH,-Bn);
R2=H; 6.83 (d,J=7.8, 2H, H-3"5"); 7.08-7.28 (m, 6H, H-5,2/5'6.2"6");
R3 =4-OMeBn 7.58 (d,J=4.8, 1H, H-6); 8.28 (t,J= 7.0, TH, NH)
R1 =3,4-diMePh 1.95 (t,J=7.0, 2H, CH,-3); 2.15-2.30 (m, 8H, CH,-2+CH,-3/4’);
7144 A=(CH,), 85 3.00 (t, J=7.0, 2H, CH,-4); 440 (d, J= 7.0, 2H, NCH,); 6.88-6.94 (m, 2H,
R2=H; H-3"5"); 7.11-7.28 (m, 4H, H-5,2/56’); 7.34 (t, J = 4.0, 1H, H-4");
R3 = 2-thienyICH, 7.56 (d, J=4.8, 1H, H-6); 8.48 (t, J=7.0, TH, NH)
R1 = 3,4-diMePh 1.95 (t,J=7.0, 2H, CH,-3); 2.22 (s, 6H, CH,-3,4"); 2.40 (t, /= 7.0, 2H, CH,-2);
7{45) A=(CH,), 76 3.00-3.25 (m, 6H, CH,-4+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip); 6.79 (t, J =
R2,R3 = 7.8, 1H, H-4"); 6.93 (d, J = 7.8, 2H, H-2",6");
4-Piperazine 7.10-7.26 (m, 6H, H-5,256,3"5"); 7.59 (d, /= 4.8, 1H, H-6)
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R1 = 3 4-diFPh 0.80 (d, J=7.0, 6H, 2CH,); 1.55-1.70 (m, TH, CH); 1.95 (t, J= 7.0, 2H, CH,-3);
7146} A= '(CH ) 82 2.20(t,J=7.0,2H, CH,-2); 2.84 (t, J=7.0, 2H, NCH,); 3.00 (t, /= 7.0, 2H,
R2 = H: R3 ;2i—Bu CH,-4); 7.22 (d, J=4.8, 1H, H-5); 7.31-7.39 (m, 1H, H-6);
! 7.56-7.78 (m, 3H, H-6,2'5’); 7.84 (t,J= 7.0, TH, NH)
R1 = 3 4-diFPh 2.00 (t, J=7.0, 2H, CH,-3); 2.20 (s, 3H, CH,-4"); 2.40 (t, J= 7.0, 2H, CH,-2);
7{47} A= '(CH ) 76 3.03(t,J=7.0,2H, CH,-4); 7.05 (d, /= 7.8, 2H, H-3"5"); 7.22 (d, J= 4.8, TH,
R = H:R3 = Azl—zMePh H-5); 7.31-7.49 (m, 3H, H-6,2"6"); 7.56-7.78 (m, 3H, H-6,25");
! 9.80 (s, TH, NH)
R1 = 3,4-diFPh 1.95 (t,J=7.0, 2H, CH,-3); 2.24 (t, /= 7.0, 2H, CH,-2); 3.00 (t, /= 7.0, 2H,
7148} A=(CH,), 86 CH,-4); 3.67 (s, 3H, OCH,); 4.15 (d, J=7.0, 2H, CH,-Bn); 6.85 (d, /= 7.8, 2H,
R2 =H; H-3"5"); 7.11(d,J=7.8, 2H, H-2"6"); 7.22 (d, /= 4.8, TH, H-5);
R3 =4-OMeBn 7.31-7.39 (m, 1H, H-6); 7.56-7.78 (m, 3H, H-6,25"); 8.28 (t, /= 7.0, TH, NH)
R1 = 3,4-diFPh 1.95 (t,J=7.0, 2H, CH,-3); 2.22 (t, J=7.0, 2H, CH,-2); 3.00 (t, /= 7.0, 2H,
749} A=(CH,), 85 CH,-4); 440 (d, J=7.0, 2H, NCH,); 6.88-6.94 (m, 2H, H-3"5");
R2=H; 7.22 (d,J=4.8, 1H, H-5); 7.31-7.43 (m, 2H, H-6/4");
R3 = 2-thienylCH, 7.56-7.78 (m, 3H, H-6,2/5’); 8.48 (t, /= 7.0, TH, NH)
R1 = 3,4-diFPh 1.95(t,J=7.0, 2H, CH,-3); 2.40 (t, /= 7.0, 2H, CH,-2); 2.95-3.15 (m, 6H, CH.-
7{50} A=(CH,), 75 4+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip); 6.79 (t, /= 7.8, 1H, H-4");
R2,R3 = 6.93 (d,J=7.8, 2H, H-2"6"); 7.12-7.26 (m, 3H, H-5,3"5");
4-Piperazine 7.31-7.39 (m, 1H, H-6'); 7.56-7.78 (m, 3H, H-6,2.5’)
0.76 (d, J=7.0,6H, 2CH,); 1.32 (t, J= 7.8, 3H, CH,(Et)); 1.55-1.70 (m, 1H,
R1 = 4-OEtPh CH); 1.95 (t, J=7.0, 2H, CH,-3); 2.18 (t, J= 7.0, 2H, CH,-2); 2.84 (t, J= 7.0,
7{51} A=(CH,), 82 2H, NCH,); 3.00 (t, J= 7.0, 2H, CH,-4); 4.08 (qr, /= 7.8, 2H, OCH,); 7.04 (d,
R2=H;R3 =i-Bu J=7.8,2H,H-3)5");7.16 (d, /=4.8, 1H, H-5); 7.35 (d, J= 7.8, 2H, H-26");
7.56 (d,J=4.8, 1H, H-6); 7.84 (t, J= 7.0, TH, NH)
1.32(t,J=7.8, 3H, CH,(E1)); 1.95 (t, /= 7.0, 2H, CH,-3); 2.20 (s, 3H, CH,-4");
R1 = 4-OEtPh 2.35(t,J=7.0, 2H, CH,-2); 3.05 (t, /= 7.0, 2H, CH,-4); 4.08 (qr, /= 7.8, 2H,
7{52} A =(CH,), 72 OCH,); 6.97-7.08 (m, 4H, H-3,5;3"5"); 7.16 (d, J = 4.8, 1H, H-5); 7.35 (d,
R2 = H; R3 = 4-MePh J=78,2H,H-2,6"); 7.44 (d, /= 7.8, 2H, H-2"6"); 7.58 (d, / = 4.8, 1H, H-6);
9.80 (s, TH, NH)
R1 = 4-OFtPh 1.32(t,J=7.8, 3H, CH,(E1)); 1.95 (t, J=7.0, 2H, CH,-3); 2.23 (t, J=7.0, 2H,
A=(CH) CH,-2); 3.00 (t, J= 7.0, 2H, CH,-4); 3.67 (s, 3H, OCH,); 4.08 (qr, J=7.8, 2H,
7{53} RD = HZ_ 2 89 OCH,); 4.15 (d, /= 7.0, 2H, CH,-Bn); 6.83 (d, = 7.8, 2H, H-3",5"); 7.02 (d,
R3 = 4—OM’eBn J=17.8, 2H, H-3!5"); 7.10-7.20 (m, 3H, H-5,2"6"); 7.35 (d, J= 7.8, 2H, H-2'6’);
7.56 (d, J=4.8, TH, H-6); 8.28 (t, J= 7.0, TH, NH)
R1 = 4-OFtPh 1.32(t,J=7.8, 3H, CH,(E1)); 1.95 (t, J=7.0, 2H, CH,-3); 2.23 (t, J=7.0, 2H,
A=(CH) CH,-2);3.00 (t, J=7.0, 2H, CH,-4); 4.08 (qr, /= 7.8, 2H, OCH,); 4.40 (d,
7{54} RO = H2~ 2 88 J=7.0,2H, NCH,); 6.88-6.94 (m, 2H, H-3"5"); 7.04 (d, J= 7.8, 2H, H-3}5);
R3 = 2—thien’yICH 7.16 (d, J=4.8, 1H, H-5); 7.30-7.40 (m, 3H, H-2.6.4");
2 7.56 (d, J=4.8, 1H, H-6); 8.46 (t,J= 7.0, TH, NH)
R1 = 4-OFtPh 1.32(t,J=7.8,3H, CH,(Et)); 1.95 (t, J=7.0, 2H, CH,-3); 2.35 (, /= 7.0, 2H,
A=(CH) CH,-2); 3.00-3.15 (m, 6H, CH,-4+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip);
7{55} R2 R3 2:2 72 4.08 (qr,J=7.8,2H,0CH,); 6.79 (t, /= 7.8, TH, H-4"); 6.93 (d, /= 7.8, 2H,
4—Pip'erazine H-2"6"); 7.04 (d, J=7.8, 2H, H-3/5"); 7.12-7.26 (m, 3H, H-5,3",5");
7.35(d,J=7.8,2H, H-2!6); 7.58 (d, /= 4.8, 1H, H-6)
R1 = 3-FPh 0.80 (d, J=7.0,6H, 2CH,); 0.90 (d, J= 7.0, 3H, CH,-3); 1.55-1.70 (m, TH, CH);
7{56) A = CH(CH.)CH 73 2.00-2.40 (m, 3H, CH+CH,-2); 2.86 (t, /= 7.0, 2H, NCH,); 2.98 (t, /= 7.0, 2H,
R2 = H: R3 i i-BfJ CH,-4); 7.20-7.42 (m, 4H, H-5,2,4'5"); 7.54 (qr, J = 5.2, 1H, H-6");
! 7.66 (d,J=4.8,1H, H-6); 7.84 (t,J=7.0, TH, NH)
R1 = 3-FPh 0.90 (d, J=7.0, 3H, CH,-3); 2.20 (s, 3H, CH,-4"); 2.24-2.40 (m, 3H,
7{57) A = CH(CH.)CH 7 CH+CH,-2); 3.00 (t, J=7.0, 2H, CH,-4); 7.05 (d, /= 7.8, 2H, H-3"5");
R = H:R3 = £31—MveZPh 7.24-7.46 (m, 6H, H-5,2/4,5,2"6"); 7.56 (qr, /= 5.2, TH, H-6");
! 7.68 (d,J=4.8, 1H, H-6); 9.80 (s, TH, NH)
R1=3-FPh 0.90 (d, J=7.0, 3H, CH,-3); 2.00-2.40 (m, 3H, CH+CH,-2); 3.00 (t, /= 7.0, 2H,
7(58) A = CH(CH,)CH, 75 CH,-4); 3.68 (s, 3H, OCH,); 4.15 (d, J=7.0, 2H, CH,-Bn); 6.85 (d, /= 7.8, 2H,
R2 =H; H-3"5");7.10-7.42 (m, 6H, H-5,2,4,5,2",6"); 7.54 (qr, J = 5.2, 1H, H-6');
R3 =4-OMeBn 7.66 (d, J=4.8, 1H, H-6); 8.33 (t, J= 7.0, TH, NH)
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1 2 3 4
R1 =3-FPh 0.90 (d, J=7.0, 3H, CH,-3); 2.00-2.40 (m, 3H, CH+CH,-2); 3.00 (t, J=7.0, 2H,
7(59} A = CH(CH,)CH, 74 CH,-4); 440 (d, J=7.0, 2H, NCH,); 6.88-6.94 (m, 2H, H-3"5"); 7.20-7.46 (m,
R2=H; 5H, H-5,2/4,5,4"); 7.54 (qr,J= 5.2, TH, H-6"); 7.66 (d, /= 4.8, TH, H-6);
R3 = 2-thienyICH, 8.52 (t,J=7.0, TH, NH)
R1=3-FPh 0.90 (d, J=7.0, 3H, CH,-3); 2.20-2.40 (m, 3H, CH+CH,-2); 2.80-3.20 (m, 6H,
7(60} A = CH(CH,)CH, 70 CH,-4+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip); 6.79 (t, J = 7.8, 1H, H-4");
R2,R3 = 6.93 (d, J=7.8, 2H, H-2"6"); 7.16-7.44 (m, 6H, H-5,2/4,5'3"5");
4-Piperazine 7.56 (qr,J=5.2, TH, H-6'); 7.75 (d, /= 4.8, TH, H-6)
0.80(d, J=7.0,6H, 2CH,); 0.92 (d, J=7.0, 3H, CH,-3); 1.32 (t, J=7.8, 3H,
R1 =4-OEtPh CH,(Et)); 1.55-1.70 (m, 1H, CH); 2.20-2,42 (m, 3H, CH+CH,-2); 2.87 (t,
7{61} A = CH(CH,)CH, 74 J=17.0,2H,NCH,); 3.02 (t, /= 7.0, 2H, CH,-4); 4,08 (qr, /= 7.8, 2H, OCH,);
R2=H;R3 =i-Bu 7.04 (d,J=7.8,2H,H-3'5");7.18 (d,J=4.8, 1H, H-5); 7.36 (d, /= 7.8, 2H,
H-2!6);7.61 (d, J=4.8, TH, H-6); 7.86 (t, J= 7.0, TH, NH)
0.92 (d,J=7.0, 3H, CH,-3); 1.32 (t, /= 7.8, 3H, CH,(Et)); 2.20 (s, 3H, CH,-4");
R1 =4-OEtPh 2.26-2,42 (m, 3H, CH+CH,-2); 3.02 (t, J=7.0, 2H, CH,-4); 4,08 (qr, /=7.8,
7{62} A = CH(CH,)CH, 72 2H, OCH,); 7.02-7.13 (m, 4H, H-3/5,3"5"); 7.18 (d, J = 4.8, 1H, H-5);
R2 =H; R3 =4-MePh 7.36(d,J=7.8,2H,H-26"); 7.43 (d, J=7.8, 2H, H-2"6");
7.64 (d, J=4.8, TH, H-6); 9.86 (s, TH, NH)
R1 = 4-OEtPh 0.92 (d, J=7.0, 3H, CH,-3); 1.32 (t, J= 7.8, 3H, CH,(Et)); 2.10-2,42 (m, 3H,
A = CH(CH.)CH CH+CH,-2); 2.95 (t, /= 7.0, 2H, CH,-4); 3.68 (s, 3H, OCH,); 4,08 (qr, J=7.8,
7{63} R = H3' 2 79 2H, OCH,); 4.15 (d, J=7.0, 2H, CH,-Bn); 6.85 (d, /= 7.8, 2H, H-3",5"); 7.04 (d,
R3 = 4-OM’eBn J=17.8, 2H, H-3/5); 7.09-7.20 (m, 3H, H-5,2"6"); 7.36 (d, J= 7.8, 2H, H-2'6');
7.60 (d, J=4.8, 1H, H-6); 8.36 (t,J= 7.0, TH, NH)
R1 = 4-OFtPh 0.92 (d, J=7.0, 3H, CH,-3); 1.32 (t, /= 7.8, 3H, CH,(E1)); 2.10-2,45 (m, 3H,
A = CH(CH.)CH CH+CH,-2); 3.02 (t, /= 7.0, 2H, CH,-4); 4,08 (qr, /= 7.8, 2H, OCH,); 4.40 (d,
7{64} RO = H3' 2 80 J=7.0,2H, NCH,); 6.88-6.94 (m, 2H, H-3"5"); 7.04 (d, /= 7.8, 2H, H-3)5');
R3 = 2-thien,yICH 7.18 (d, J=4.8, 1H, H-5); 7.32-7.40 (m, 3H, H-2/6,4"); 7.61 (d, J= 4.8, TH,
2 H-6); 8.52 (t,J=7.0, TH, NH)
R1 = 4-OFtPh 0.92 (d, J=7.0, 3H, CH,-3); 1.32 (t, /= 7.8, 3H, CH,(Et)); 2.20-2,42 (m, 3H,
A = CH(CH.)CH CH+CH,-2); 2.80-3.25 (m, 6H, CH,-4+4CH-Pip); 3.50-3.65 (m, 4H, CH-Pip);
7{65} R2 R3 3: 2 68 4,08 (qr,J=7.8,2H,0CH,); 6.79 (t, /= 7.8, TH, H-4"); 6.93 (d, /= 7.8, 2H,
4—Piplerazine H-2"6"); 7.04 (d, J=7.8, 2H, H-3!5"); 7.16-7.26 (m, 3H, H-5,3"5");
7.36 (d,J=7.8,2H, H-2!6"); 7.68 (d, J= 4.8, 1H, H-6)
R1 =3-FPh 1.05 (s, 6H, 2CH,); 2.13 (s, 2H, CH,-2); 3.11 (s, 2H, CH,-4); 3.68 (s, 3H, OCH,);
766} A =C(CH,),CH, 51 4.12(d,J=7.0,2H, CH,-Bn); 6.85 (d, /= 7.8, 2H, H-3"5"); 7.10 (d, /= 7.8,
R2=H; 2H,H-2"6"); 7.22 (d,J=4.9, 1H, H-5); 7.25-7.42 (m, 3H, H-2/4'5");
R3 =4-OMeBn 7.56 (gr,J=5.2, 1H,H-6'); 7.74 (d, J=4.9, TH, H-6); 8.30 (t, /= 7.0, TH, NH)
R1 =3-FPh 1.05 (s, 6H, 2CH,); 2.13 (s, 2H, CH,-2); 3.11 (s, 2H, CH,-4); 440 (d, /= 7.0, 2H,
7467} A =C(CH,),CH, 50 NCH,); 6.88-6.94 (m, 2H, H-3"5"); 7.24 (d, J= 4.9, TH, H-5); 7.30-7.47 (m,
R2=H; 4H, H-2,45,4"); 7.58 (qr, J=5.2, 1H, H-6"); 7.72 (d, J = 4.9, 1H, H-6);
R3 = 2-thienyICH, 8.48 (t,J=7.0, TH, NH)

The general method of the synthesis of ®-(7-aryl-
8-0x0-7,8-dihydro[1,2,4]triazolo[4,3-a]pyrazin-3-yl)
alkylcarboxamides 7{1-67}. Heat the suspension of
0.005 Mol of the corresponding w-(7-aryl-8-ox0-7,8-di-
hydro[1,2,4]triazolo[4,3-a]pyrazin-3-yl)alkylcarboxylic
acid 3{/-14} and 0.81 g (0.0055 Mol) 1,1-carbonyldi-
imidazole 4 (CDI) in 5 ml of anhydrous dioxane for 1 h
when constantly stirring. Then add 0.006 mmol of the
corresponding amine 6{/-5}, heat the reaction mixture
at the temperature of 90°C for 12 h. Dilute the cooled
mixture with water and leave for 48 h. Filter the precipi-
tate formed, wash with water and recrystallize from the
mixture of dimethyl formamide — propanol-2. Yields and

'H NMR-spectra of the compounds obtained are given
in Table.

CONCLUSIONS

By the methods developed large amounts of different
o-(7-aryl-8-ox0-7,8-dihydro[ 1,2,4]triazolo[4,3-a]py-
razin-3-yl)alkylcarboxylic acids and their amide deriva-
tives have been synthesized. They are of great interest
for further biological screening in order to find subs-
tances among them with properties associated with regu-
lation of the lipid metabolism and the ability of these
compounds to have an impact on the level of lipopro-
teins, metabolism of purines and suseptibility of tissues
to glucose.



ISSN 2415-8844 (Online) NEWS OF PHARMACY 2(86)2016 ISSN 1562-7241 (Print) 23

REFERENCES
1. Doukhan G., Huynh Dinh Tam, Bisagni E. et al. // J. Med. Chem. — 1979. — Vol. 14, Ne4. — P. 375-380.
2. Kovalenko S.S., Kulikovska K.Yu., Drushlyak O.G. et al. // Chem. of Het. Compounds. — 2014. — No§. —
P 1243-1249.
3. Koyama G., Umezawa H. // J. of Antibiotics. — 1965. — Nel8A. — P. 175-177.
4. Kulikovska K. Yu., Kovalenko S.S., Drushlyak O.G. et al. // )KOp®@X. — 2014. — Vol. 12, Ne2(46). — P. 32-35.
5. Kulikovska K. Yu., Kovalenko S.S., Drushlyak O.G. et al. // @apmayusi Kazaxcmana. — 2014. — Ne9. — P. 55-57.
6. Orechovich V.N. Institute of Biomedical Chemistry. PASS: http://'www.pharmaexpert.ru/PASSOnline
7. Pat. US 2013/0196986 Al. Triazolopyrazinones as P2X7 receptor antagonists / M.Labroli, M.F.Czarniecki,

C.S.Poker; applicant Merck Sharp & Dohme. — NeEP2619204 A4. St.: 16.09.2011. App.: 20.03.2013.
8. Sarfati R.S., Gouyette C., Igolen J. et al. // J. Org. Chem. — 1979. — Ne44 (7). — P. 1028-1035.
9. Sarges R., Howard H.R., Browne R.G. et al. // J. of Med. Chem. — 1990. — Vol. 33, Ne§8. — P. 2240-2254.
10. Zhou J., Yang M., Schneller S.W. // Tetrahedron. — 2004. — Ne45. — P. §233-8234.

CUHTEZ w-(7-APUJ1-8-OKCO-7,8-AUrOPO[1,2,4]-TPUA30JI10-[4,3-a]MIPA3UH-3-11)
ANKINKAPBOHOBUX KUCIOT TA IX AMIOQOBAHUX NOXIAHUX AK NEPCMNEKTUBHUX
®PAPMALIEBTUYMHUX ATEHTIB

K.FO.Hembocoea, C.C.KoeaneHko, O.I" Apywnsk, I.0.)XKypaeenb, C.M.Koeanerko, E.J1. TopsiHik
Knroyoei cnoea: 3-zidpasuHonipasuH-2-oH; [1,2,4]mpua3ono[4,3-ajnipa3uH-8(7H)-oH;
bypwmuHosul aHaiOpud; arlymaposuli aHaiOpud; yukisauyis, amiou

PospobrieHa paHiwe 3py4yHa ma echekmueHa cxema cuHmesy 3,7-0usamiwjeHux 7H-[1,2,4]Jmpuasono
[4,3-ajnipa3uH-8-oHie byna nowupeHa Ha noxiOHi w-(7-apun-8-okco-7,8-0uziopo[1,2,4]-mpua3soro-
[4,3-ajnipa3uH-3-in)ankinkapboHosux Kucriom. Haw nidxi0 monsizae 8 3acmocyeaHHi peakuii paHiwe
ornucaHux 3-2i0pa3uHonipa3uH-2-oHig 3 UUKIIYHUMU aHaidpudamu OukapboHOBUX KUCIOM, makKumMu
K 6ypwmuHosuli ma eniymaposul aHeidpudu. MocridosHa yuknizauyis npogodunacs e JM®A nipu
Kun’amiHHi erpodoex 12 200uH ma npusena 0o ymeopeHHs1 3-(7-apun-8-okco-7,8-0uzidpo[1,2,4]-
mpua3sosno-[4,3-ajnipa3uH-3-ir)nponaHosux abo 4-(7-apurn-8-okco-7,8-0ueidpo[1,2,4]-mpuasono-[4,3-a]
nipasuH-3-ir)bymaHosux kucrom 3 auxodom 51-65%. [ns ompumaHHs amioie MU eukopucmosyearu
akmueauiro KapbOKCUIbHOI 2pyru 8 00epXkaHUX KUC/IOmax Yepe3 ymeopeHHS MPOMIXKHO=20 iMida3orinami-
0y 3a dornomozoto KapboHindiimidazony e 6e3800HOMY OioKcaHi 3 MOJasibLWO Peakuieto sK 3 aniga-
MUYHUMU, mak i 3 apoMamuyHUMU aMiHamu fpu Kurm’smiHHi erpodoex 12 200uH. Buxid ompumaHux
amidie cknadas 50-92%. Cmpykmypa ompumaHux criosiyk dogedeHa 3a O0OMOMO20K €/1eMEHIMHO20
aHanizy ma daHux "H SAIMP-cnekmpockonii. CuHme3086aHi crionyku npedcmasnisitoms rneeHull iHmepec siK
rnomeHuitHi chapmakonoeiyHi 06’ekmu, 38’s13aHi 3 peaynsuieto ninidHo2o memabosiamMy ma ix crpo-
MOXHICMIO 8Mniu8amu Ha pigeHb ninidonpomeirie, Memaboriam MypuHie ma crpuliHIMIU8iCMb mka-
HUH 0O 2/TH0KO3U.

CUHTE3 w-(7-APUI-8-OKCO-7,8-AUIrNOPOI[1,2,4]-TPUA30I10-[4,3-a]TUPA3NH-3-U)
ANKUNKAPBOHOBbBIX KUCITOT U UX AMUOUPOBAHHbLIX MPOU3BOOHbIX B KAHECTBE
NEPCNEKTUBHbIX PAPMALEEBTUYECKUX ATEHTOB

K.FO.Hemécoea, C.C.KoganeHnko, A.I" fipywnsk, U.A.XKypaeesnb, C.H.KogasneHko, 3.J1. TopsiHuk
Knroueenie cnoega: 3-audpasuHonupa3suH-2-oH; [1,2,4Jmpuasonof4,3-ajnupa3uH-8(7H)-oH;
SHMapHbIU aHaudpud; arymaposbilt aHauopuod; YUKIu3ayus; amuobl

PaspabomaHHasi paHee y0obHasi u aghghekmueHasi cxema cuHmesa 3,7-0usameweHHbix 7TH-[1,2,4]
mpua3sornof4,3-ajnupa3uH-8-oHo8 bbina pacrnpocmpaHeHa Ha rnpou3eodHble w-(7-apur-8-okco-7,8-
Ouaudpo[1,2,4]-mpuasorno-[4,3-ajnupasuH-3-usn)ankunkapboHosbix Kucrom. Haw nodxod saknodaemcsi
8 NMPUMEHEHUU peakyuu paHee ornucaHHbIX 3-2udpa3uHonupasuH-2-0Ho8 C YUKIUYeCKUMU aHauopu-
Oamu OukapboHOBbIX KUCIOM, makKuMu Kak sSHmapHbIU unu ernymaposbit aHaudpuodsl. [locnedyrowas
uuknusayus npoeoodunack 8 JJM®A npu KunsyeHuUu 8 medyeHue 12 yacoe u npusesna K obpa3oeaHuto
3-(7-apun-8-okco-7,8-0uaudpo[1,2,4]-mpuasonof4,3-ajnupa3uH-3-umn)nponaHosbix unu 4-(7-apusn-8-
okco-7,8-0uaudpo[1,2,4]Jmpua3sono-[4,3-aJnupa3uH-3-un)bymaHossix kuciaom ¢ 8bixodom 51-65%.
[na cuHmesa amudo8 Mbl MPUMEHUSTU akmueayuro KapboKCcUIbHOU apyrrbl 8 MofyYeHHbIX KUCIO-
max rnocpedcmeom 0bpa3zoeaHusi MPOMEXYMOYHO20 uMudasonuiamuda ¢ noMowbio kapboHuou-
umudasosna 8 6e3800HOM QuokcaHe ¢ OasnbHeliwel peakuyuel Kak ¢ anugamudeckumu, mak u ¢
apomMamuy4ecKuMU aMuHamu rpu KunsiYeHuu 8 meyeHue 12 4acos. Bbixo0 rosy4eHHbIX amudos co-
cmaensn 50-92%. CmpoeHue rnosy4YeHHbIX coe0uHeHUl O0Ka3aHo rpu rMoMowWU 311IEMEHIMHO20 aHa-
nusa u 0aHHbIx 'H SAMP-cnekmpockonuu. CuHmesuposaHHble coeduHeHUs npedcmaersitom ornpede-
JIEeHHbIU UHMepec Kak nomeHyuarnbHble ghapMakonoaudeckue ob6bekmbl, cesi3aHHbIe ¢ peaynayued
nunudHo20 memabosnusma u criocCoOOHOCMbIO 8/1USIMb Ha YPOB8EHb NTUNUAONPOMeUHo8, Memabonusm
MypUHO8 U 80CMPUUMYUBOCMbL MKaHel K 2/TH0KO3e.



