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The Thorpe-Ziegler reaction has been carried out. Condensed 1-amino-2-substituted-
thieno[2,3-b]pyridines were obtained from cyanopyridinethiones and halogen-containing compounds.
Synthesized derivatives of 8-imino-pyrido- [3',2":4,5]thieno[3,2-d][1,3]thiazine-10-thiones with carbon
disulfide in the presence of absolute pyridine were further recyclized with Dimroth rearrangement to
obtain new derivatives of condensed thieno[3,2-d]-pyrimidine-8,10-dithiones. The thieno[3,2-
d]pyrimidine-8,10-dithiones were alkylated with various alkyl halides to afford S-alkyl derivatives.
The structures of newly synthesized compounds were confirmed by IR, 'H NMR, MS spectral data
and elemental analysis.

References 21.

Synthetic thiophenes have been reported to possess a wide range of
therapeutic properties with diverse applications in medicinal chemistry and
material science, attracting great interest in both industryand academia [1].
Pyridine and pyrimidine derivatives are known to form the basis of many
medications. Pyrimidines and fused pyrimidines, being integral parts of DNA
and RNA, play an essential role in several biological processes and also have
considerable chemical and pharmacological importance as antibiotics,
antibacterials, cardiovascular as well as agrochemical and veterinary products
[1-4]. Heterocyclic compounds play an important role in designing new classes
of structural entities of medicinal importance with potentially new mechanisms
of action. In addition, during the last few years, condensed thienopyrimidine
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derivatives have received considerable attention. Many of these derivatives were
found to possess a variety of pronounced activities such as anti-inflammatory
and analgesic [5-8], antimicrobial [9-13], anti-Avian influenza virus (H5N1)
[14], anti-herpes simplex virus type 1 (HSV-1) and hepatitis-A virus (HAV),
serotonin 5-HT6 receptor antagonist [15], antiarrhythmic [16] agent. Pyrimidine
derivatives have been previously reported as platelet aggregation inhibitors,
antagonists, anti-conceptive and anti-parkinsonism [17-20] agents. Heterocyclic
compounds have also exhibited anthelmintic, anti HIV and hypoglycemic
activities [21]. Therefore, obtaining new derivatives of these heterocycles to a
great extent is a guarantee for revealing biological activity in synthesized
compounds. In view of these observations and as continuation of our previous
works on heterocyclic chemistry, we report herein the synthesis of some new
heterocycle-containing pyridothienopyrimidine moieties and their chemical
properties.

The synthesis of condensed 1-amino-2-substituted-thieno[2,3-b]pyridines
(2) from 5-cyanopyridine-6-thiones (1) and halogen-containing compounds
having the electron-withdrawing nitrile group in the a-position was carried out
by the Thorpe-Ziegler reaction under the influence of sodium alkoxide
(Scheme 1).
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1,2 a-b: X =CH,, R"=R?*=H; 1,2¢: X =NCH;, R' =R°=H;
1,2d: X=0,R'=H, R?=i-C4H;; 1,29: X=S,R' = R°= H;
1,2e,f: X = O, R = R*= CHj3, 1,2a: R® = pyrrolidil;

1,2b-e,g: R® = morpholyl; 1,2f: R® = piperidyl.

By the interaction of 1-amino-2-cyano derivatives of thieno[2,3-b]pyridines
(2) with carbon disulfide in a pyridine medium, we synthesized new derivatives
of fused thieno[3,2-d]pyrimidine-8,10-dithiones (4). Reaction proceeded with
the formation of intermediate compounds 3 (Scheme 2). Then thieno[3,2-d]-1,3-
thiazines (3), an interesting example of rearrangement with Dimroth exchange
and transformation observed under the action of alkali, were subjected to
recycling, which led to the formation of reaction products. Intermediate product
3 was isolated, the structure of which was proved by the methods of NMR- and
IR-spectroscopy and mass-spectrometry.

436



Scheme 2
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2,345 a-b: X =CH,, R"=R?=H; 2,3,4 ¢: X = NCH;, R = R*=H;
2345d,5¢c:X=0,R"=H, R®=i-C4Hs; 2,3,49: X =S, R* = R*= H;
2,345ef 50: X =0, R'=R*=CHs, 2,3,4,5 a: R® = pyrrolidil;

2,3,4 b-e,g, 5 b,d,e: R®* = morpholyl; 2,3,4,5f, 5 g: R® = piperidyl;

5 a-c,e,f: R*= CHs, 5 d,g: R*= C,Hs.

The signals of two NH group protons were observed in "H NMR spectra at
ranges of 11.20 and 12.59 ppm, correspondingly, and in the IR spectra, the
absence of an absorption signal for the C=NH group proved the structures of the
synthesized compounds 4. In continuation of this work, the corresponding S-
alkyl derivatives were synthesized by the alkylation of compounds 4 by
alkyl halides.

Experimental section

All chemicals, reagents, and solvents were of commercially high purity
grade purchased from Sigma-Aldrich. Melting points (mp.) were determined on
a Boetius microtable. They are expressed in degree centigrade (°C). '"H NMR
spectra were recorded with a Varian Mercury 300V X spectrometer in DMSO-
de:CCl, (1:3) at 300 MHz (*H). Chemical shifts were reported as ppm (parts per
million) relative to TMS (tetramethylsilane) as the internal standard. IR spectra
were recorded on Nicolet Avatar 330-FTIR spectrophotometer and the reported
wave numbers are given in cm™. TLC analyses were performed on Silufol UV-
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254 plates using pyridine—ethyl acetate, 2:1, acetone-hexane, 1:1 as eluent;
spots were developed with iodine vapor.

General procedure for the synthesis of thieno[2,3-b]pyridines 2a-b. A
mixture of 0.01 mol of 5-cyanopyridinethiones 1 and 0.01 mol of
chloroacetonitrile was added to sodium ethoxide solution obtained from 0.46 g
(0.02 mol) of sodium metal and 50 ml of anhydrous ethanol. The reaction
mixture was refluxed at 60°C for 2 h. The solution was cooled, 50 ml of cold
water was added. The obtained precipitate was filtered off, washed with water,
and dried. Recrystallized from ethanol.

1-Amino-5-pyrrolidin-1-yl-6,7,8,9-tetrahydrothieno[2,3-c]isoquinoline-
2-carbonitrile (2a). Yield 2.3 g (78.3%), mp 232-236°C, R;0.48. Found, %: C
64.68; H 6.16; N 18.58; S 10.81. C;H1gN,S. Calculated, %: C 64.40; H 6.08; N
18.78; S 10.75. IR spectrum, v, cm™: 3480-3400 (NH,); 2200 (CN): 1620
(C=0); 1600-1590 (C=Ca,)."H NMR spectrum, &, ppm, MHz: 1.70-1.84 m (4H,
2CH,); 1.90-1.92 m (4- H, (CH,),); 263t (2 H,J=5.6, CH,); 3.21t (2 H, J =
6.4, CH,); 3.51-3.53 m (4 H, N(CH,),); 5.69 s (2 H, NH,).

1-Amino-7-methyl-5-morpholin-4-yl-6,7,8,9-tetrahydrothieno[2,3-c]-
2,7-naphthyridine-2-carbonitrile (2c). Yield 2.3 g (74.1%), mp 270-271°C, R¢
0.68. Found, %: C 60.59; H 6.56; N 19.45; S 8.80. C;sH,3NsOS. Calculated, %:
C 60.48; H 6.49; N 19.59; S 8.97. IR spectrum, v, cm™: 3490-3400 (NH,); 2200
(CN); 1630 (C=0); 1600-1580 (C=Cp). 'H NMR spectrum, &, ppm, MHz:
1.12's (6H, 2CHj,);2.10 s (3H, CHy); 2.31 s (2H, 9-CH,); 3.00-3.21 m (4H,
N(CH,),); 3.52 s (2 H, 6-CHy); 3.61-3.80 m (4H, O(CHy,),); 6.33 s (2H, NH,).

1-Amino-8-isopropyl-5-morpholin-4-yl-8,9-dihydro-6H-pyrano[4,3-
d]thieno-[2,3-b]pyridine-2-carbonitrile (2d). Yield 2 g (56.5%), mp 264-
265°C, R 0.54. Found, %: C 60.18; H 6.26; N 15.48; S 8.79. CigH2,N,0,S.
Calculated, %: C 60.31; H 6.19; N 15.63; S 8.95. '"H NMR spectrum,5, ppm,
MHz: 1.02d (3H,J=3.9, CH); 1.04d (3H,J=4.7,CH3); 1.80 okt (1L H, J =
6.2, CH); 3.02-3.37 m (7 H, CH,, N(CH,), and OCH); 3.66-3.82 m (4 H,
O(CH,),); 459 d (1 H, J=14.7) and 4.74 d (1 H, J = 14.3, OCH,); 5.96 s (2 H,
NH,).

1-Amino-8,8-dimethyl-5-piperidin-1-yl-8,9-dihydro-6H-pyrano[4,3-
d]thieno-[2,3-b]pyridine-2-carbonitrile (2f). Yield 2.5 g (74.9%), mp 238-
239°C, R 0.58. Found, %: C 63.38; H 6.61; N 16.48; S 9.49. CysH»,N,0S.
Calculated, %: C 63.13; H 6.47; N 16.36; S 9.36. '"H NMR spectrum, 6, ppm,
MHz: 1.30 s (6 H, 2CHjy); 1.67-1.71 m (6 H, 3CH,); 3.08 s (2 H, CH,); 3.11-
3.18 m (4 H, N(CH,),); 4.57 s (2 H, OCHy); 5.91 s (2 H, NH,).

1-Amino-8,8-dimethyl-5-morpholin-4-yl-8,9-dihydro-6H-thieno[2,3-
b]thiopy-rano[4,3-d]pyridine-2-carbonitrile (2g). Yield 2.9 g (80.0%), mp
241-242°C, R;0.67. Found, %: C 56.73; H 6.06; N 15.46; S 17.64. C;;H,0N40S,.
Calculated, %: C 56.64; H 5.59; N 15.54; S 17.79. IR spectrum, v, cm™: 3490-
3400 (NH,); 2220 (CN); 1630 (C=0), 1600-1580 (C=Ca,). ‘H NMR spectrum,
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5, ppm, MHz: 1.37 s (6 H, 2CH5); 3.04-3.38 m (6 H, 3CH,); 3.65-3.97 m (6 H,

The preparation of compound 2D, e is given in [4].

General method for the synthesis of compounds 3b, c, e, g. A mixture of
0.01 mol of compound 2, 9 ml of carbon disulfide and 15 ml of absolute pyridine
was refluxed for 10 h. After cooling, the crystals were filtered, washed with
water and dried. Recrystallized from DMF.

8-Imino-5-morpholin-4-yl-1,2,3,4,8,11-hexahydro-10H-[1,3]thiazino-
[4',5":4,5] thieno[2,3-c]isoquinoline-10-thione (3b). Yield 3.7 g (95.2%), mp
>360 °C, Rf0.62. Found, %: C 52.41; H 4.56; N 14.26; S 24.81. C;;H:gN,0Ss.
Calculated, %: C 52.28;H 4.65; N 14.35; S 24.63. IR spectrum, v, cm™: 3450,
3130 (NH); 1650 (C=N), 1580 (C=Ca), 1150 (C=S). Mass spectrum, m/z (I,
%): 390 [M™] (100), 359 (33), 345 (34), 333 (40), 305 (10).

8-Imino-2,2,3-trimethyl-5-morpholin-4-yl-1,2,3,4,8,11-hexahydro-10H-
[1,3]-thiazino[4',5":4,5]thieno[2,3-c]-2,7-naphthyridine-10-thione (3c). Yield
3.4 g (78.9%), mp 315-316°C, R;0.59. Found, %: C 52.51; H 5.47; N 16.06; S
22.30. CygHx3Ns0S;. Calculated, %: C 52.63; H 5.35; N 16.15; S 22.19. IR
spectrum, v, cm™: 3450, 3120 (NH); 1630 (C=N), 1580 (C=C,,), 1180 (C=S).'H
NMR spectrum, 8, ppm, MHz: 1.16 s (6H, 2CH,); 2.12 s (3H, CH3); 2.33 s (2H,
9-CH,); 3.10-3.28 m (4H, (CHy),); 3.52 s (2 H, 6-CH,); 3.61-3.80 m (4H,
O(CHy,),); 10.33 br (1H, NH). 13.18 br (1H, NH).

8-Imino-2,2-dimethyl-5-morpholin-4-yl-1,4,8,11-tetrahydro-2H,10H-
pyrano-[4",3":4' 5']pyrido[3',2":4,5]thieno[3,2-d][1,3]thiazine-10-thione
(3e). Yield 2.9 g (70.0%), mp >360°C, R;0.68. Found, %: C 51.29; H 4.86; N
13.43; S 23.00. CigH»oN,4O,S;. Calculated, %: C 51.40; H 4.79; N 13.32; S
22.87. IR spectrum, v, cm™: 3405, 3100 (NH); 1650 (C=N), 1590 (C=Cx,), 1150
(C=S). Mass spectrum, m/z (l,¢;, %): 423 [M™] (43), 405 (5), 389 (7), 363 (8), 344
(100), 329 (7), 313 (20). 'H NMR spectrum, &, ppm, MHz: 1.31 s (6 H, 2CH,):
3.08t (4 H,J =15, N(CH,),); 3.65 ddd (2H, J = 13.2, 4.5, 1.0) and 3.70 ddd (2
H, J =13.2, 45, 0.9, O(CH,),); 3.80 s (2 H, CH,); 5.23-5.32 m (2 H, OCHy);
10.18 br (2 H, NH, C=NH).

8-Imino-2,2-dimethyl-5-morpholin-4-yl-1,4,8,11-tetrahydro-2H,10H-
thiopyra-no[4",3"":4",5"]pyrido[3",2":4,5]thieno[3,2-d][1,3]thiazine-10-thione
(3g). Yield 3.6 g (82.7%), mp >360 °C, R;0.70. Found, %: C 49.39; H 4.71; N
12.97; S 29.25. C1gH»N40S,. Calculated, %: C 49.51; H 4.62; N 12.83; S 29.38.
IR spectrum, v, cm™: 3420, 3130 (NH); 1630 (C=N), 1570 (C=Cp), 1140 (C=S).
'H NMR spectrum, o, ppm, MHz: 1.26 s (6 H, 2CHj3); 3.35-3.38 m (6 H,
N(CH,),); 3.65-3.80 m (6 H, O(CH,),); 5.18-5.32 m (2 H, OCH,); 3.89t (2 H, J
= 2.1, SCH,); 10.18 br.s (1 H, NH); 13.55 br (1H, NH).

Preparation of compounds 4a, d, f (General method). A mixture of
0.01 mol of compound 2 and 7.6 g (0.1 mol) of carbon disulfide in 15 ml of
absolute pyridine was boiled for 10 h. The product formed after cooling was
collected, crystals were filtered off and washed with alcohol.
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5-Pyrrolidin-1-yl-1,2,3,4-tetrahydropyrimido[4',5':4,5]thieno[2,3-
clisoquino-line-8,10(9H,11H)-dithione (4a).Yield 1.8 g (47.8%), mp >360°C,
R;0.48. Found, %: C 54.72; H 4.71; N 14.77; S 25.42. C,;HgN,Ss. Calculated,
%: C 54.52; H 4.84; N 14.96; S 25.68. IR spectrum, v, cm™: 3400, 3360 (NH);
1560 (C=C,,), 1170 (C=S). 'H NMR spectrum, &, ppm, MHz: 1.72 m (2 H, 2-
CHy); 1.84 m (6 H, 3-CH,, 2CH,); 2.79 m (2 H, 4-CH,); 3.39 m (2 H, 1-CH,);
3.68t(4 H,J=3.1, N(CH,)); 11.98 br.s (1 H, NH); 12.52 s (1 H, NH).

2-1sopropyl-5-morpholin-4-yl-1,4-dihydro-2H-
pyrano[4",3":4' 5']pyrido-[3',2":4,5]thieno[3,2-d]pyrimidine-8,10(9H,11H)-
dithione (4d). Yield 3.5 g (80.7%), mp >360°C, R;0.55. Found, %: C 52.38; H
5.16; N 12.69; S 22.32. C14H2,N,0,S;. Calculated, %: C 52.51; H 5.10; N 12.89;
S 22.13. IR spectrum, v, cm™: 3330, 3410 (NH); 1580 (C=Cap), 1150 (C=S).
Mass spectrum, m/z (1., o5): 434 [M™] (5), 326 (20), 283 (5), 124 (20), 78 (15),
43 (29), 34 (56). 'H NMR spectrum, &, ppm, MHz: 1.03d (3 H, J = 6.7, CHs);
1.07d (3H,J=6.7, CHs); 1.84 ok (1L H, J = 6.7, CH); 3.12 dd (J = 7.3, 10.2)
and 3.63 ddd (2 H, J =17.3, 4.0, 1.3, CH,); 3.17-3.44 m (5 H, OCH, N(CH,),);
3.70 ddd (2 H, J = 11.4, 6.5, 3.0) and 3.81 ddd (2 H, J = 11.4, 6.3, 3.0,
O(CHy,),); 4.72 s (2 H, OCH,); 11.20 br.s (1 H, NH); 12.59 br.s (1 H, NH).

2,2-Dimethyl-5-piperidin-1-yl-1,4-dihydro-2H-

pyrano[4",3":4' 5" pyrido-[3',2":4,5]thieno[3,2-d]pyrimidine-8,10(9H,11H)-
dithione (4f). Yield 3.5 g (83.7%), mp >360°C, R;0.62. Found, %: C 54.34; H
5.16; N 13.71; S 22.72. C19H»,N,0S;. Calculated, %: C 54.52; H 5.30; N 13.38;
S 22.98. IR spectrum, v, cm™: 3580, 3410 (NH); 1570 (C=Cp/), 1180 (C=S).
Mass spectrum, m/z (1 %): 418 [M'] (5), 385 (13), 187 (20), 186 (7), 80 (25),
46 (45), 32 (15). 'H NMR spectrum, &, ppm, MHz: 1.38 s (6 H, 2CH3): 1.79 s (6
H, 3CH,); 3.21t (4 H, J = 3.6, N(CHy),); 3.38 s (2 H, CH,); 4.68 s (2 H, OCH,);
11.62 br.s (1 H, NH); 12.21 s (1 H, NH).

Preparation of compounds 4b, c, e, g (General method). A mixture of
0.01 mol of compound 2, 30 ml of a 5% potassium hydroxide solution was
heated on a boiling water bath for 1 h. After cooling, the resulting solution was
acidified with acetic acid, the precipitated crystals were filtered off, washed with
water and dried. Recrystallized from nitromethane.

5-Morpholin-4-yl-1,2,3,4-tetrahydropyrimido[4',5':4,5]thieno[2,3-
c]isoquino-line-8,10(9H,11H)-dithione (4b). Yield 76.9%, mp >360°C, R;0.59.
Found, %: C 52.12; H 4.78; N 14.47; S 24.52. C1;HgN,0S;. Calculated, %: C
54.28; H 4.65; N 14.35; S 24.63. IR spectrum, v, cm™: 3400, 3310 (NH); 1560
(C=C,), 1130 (C=S). 'H NMR spectrum, 3, ppm, MHz: 1.63-1.81 m (4H,
2CH,); 2.58-2.72 m (4H, 2CH,); 3.25-3.79 m (8H, 4CH,); 11.67 br.s (1 H, NH);
12.10 br (1H, NH).

2,2,3-Trimethyl-5-morpholin-4-yl-1,2,3,4-tetrahydropyrimi-
do[4',5":4,5]thieno-[2,3-c]-2,7-naphthyridine-8,10(9H,11H)-dithione (4c).
Yield 80.8%, mp 285-286°C, R;0.74. Found, %: C 52.79; H 5.23; N 16.32; S
22.04. CygHx3Ns0S;. Calculated, %: C 52.63; H 5.35; N 16.15; S 22.19. IR
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spectrum, v, cm™: 3380, 3290 (NH); 1590 (C=Cp,), 1120 (C=S). ‘H NMR
spectrum, 8, ppm, MHz: 1.16 s (6H, 2CH,); 2.09 s (3H, CHjy); 2.30 s (2H, 9-
CHy); 3.12-3.23 m (4H, N(CHy,),); 3.53 s (2 H, 6-CH,); 3.60-3.80 m (4H,
O(CHy,),); 11.28 br (1H, NH); 12.25 br (1H, NH).

2,2-Dimethyl-5-morpholin-4-yl-1,4-dihydro-2H-pyrano[4',3'":4',5']
pyrido-[3',2":4,5]thieno[3,2-d]pyrimidine-8,10(9H,11H)-dithione (4e). Yield
(85.7%), mp >360 °C, R;0.71. Found, %: C 51.32; H 4.86; N 13.23; S 23.01
C1gH,0N40,S;. Calculated, %: C 51.40; H 4.79; N 13.32; S 22.87. IR spectrum,
v, cm™: 3330, 3410 (NH), 1580 (C=C,,), 1150 (C=S). Mass spectrum, m/z (I
%): 420 [M*] (100), 405 (10), 389 (16), 377 (8), 363 (25), 362 (33), 350 (35). 'H
NMR spectrum, 8, ppm, MHz: 1.30 s (6 H, 2CH,); 3.08 t (4H, J = 1.5,
N(CH,),); 3.71 ddd (2 H, J = 13.2, 3.5, 0.8) and 3.80 ddd (2 H, J = 13.2, 3.5,
0.9, O(CHy,),); 3.80-3.89 m (2 H, CH,); 5.18-5.32 m (2 H, OCH,); 11.67 br.s
(1H, NH); 12.23 s (1 H, NH).

2,2-Dimethyl-5-morpholin-4-yl-1,4-dihydro-2H-thiopyrano[4',3":4",
5'1-pyrido[3',2":4,5]thieno[3,2-d]pyrimidine-8,10(9H,11H)-dithione (49).
Yield 1.8 g (74.6%), mp >360°C, R;0.69. Found, %: C 49.42; H 4.53; N 12.72;
S 29.29. CygHN40S,. Calculated, %: C 49.51; H 4.62; N 12.83; S 29.38. IR
spectrum, v, cm™ 3400, 3320 (NH), 1590 (C=C,,), 1140 (C=S). 'H NMR
spectrum, &, ppm, MHz: 1.24 s (6 H, 2CHjy); 3.21-3.38 m (4H, N(CH,),); 3.59-
3.75 m (4H, O(CH,),); 3.82-3.98 m (2 H, CH,); 5.81-5.93 m (2 H, SCH,); 11.35
br (1H, NH); 12.27 br (1H, 1NH).

General procedure for alkylation of compounds 5a-g: To a sodium
methylate solution prepared from 0.46 g (0.02 mol) of sodium and 15 ml of
methanol, 0.01 mol of pyridinethione 4 was added. Then, 2.84 g (0.02 mol) of
methyl iodide (or Etl) was added dropwise with stirring. The mixture was stirred
at 60°C for 5 h, cooled and diluted with 50 ml of water. The precipitated crystals
were filtered off, washed with water, dried, and recrystallized from methanol.

8,10-Bis(methylthio)-5-pyrrolidin-1-yl-1,2,3,4-tetrahydropyrimido-
[4',5':4,5]-thieno[2,3-c]isoquinoline (5a). Yield 3.5 g (87.0%), mp 215-217°C,
R¢0.45. Found, %: C 56.38; H 5.64; N 13.77; S 23.74. C19H»,N,S;. Calculated,
%: C 56.69; H 5.51; N 13.92; S 23.89. 'H NMR spectrum, d, ppm, MHz: 1.78 m
(2 H, 2-CH,); 1.82 m (2 H, 3-CH,); 1.98 m (4 H, 2CH,); 2.61-2.79 m (8 H, 4-
CH,, 2SCHj,); 3.48t (4 H, J = 3.0, N(CH,),); 3.78 m (2H, 1-CH,).

8,10-Bis(methylthio)-5-morpholin-4-yl-1,2,3,4-tetrahydropyrimi-
do[4',5":4,5]-thieno[2,3-c]isoquinoline (5b). Yield 3.8 g (89.5%), mp 204-
205°C, R 0.65. Found, %: C 54.60; H 5.46; N 13.45; S 23.09. CigH»,N40Ss.
Calculated, %: C 54.52; H 5.30; N 13.38; S 22.98. 'H NMR spectrum, 9, ppm,
MHz: 1.65-2.05 m (4H, 2CH,); 2.55-2.82 m (8H, 2SCHjs, CH,); 3.18-4.01 m
(10H, 5CH,).

2-1sopropyl-8,10-bis(methylthio)-5-morpholin-4-yl-1,4-dihydro-2H-
pyrano-[4",3":4" 5" pyrido[3',2":4,5]thieno[3,2-d]pyrimidine  (5¢). Yield
4.5 g (97.2%), mp 220-223°C, R;0.52. Found, %: C 54.74; H 5.82; N 12.34; S
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20.56. C»HxN,0,Ss. Calculated, %: C 54.52; H 5.66; N 12.11; S 20.79. 'H
NMR spectrum, 8, ppm, MHz: 1.03d (3 H, J=6.7, CH3); 1.06 d (3 H, J =6.0,
CHy); 1.83 ok (1 H, J = 6.7, CH); 2.60 s (3 H, SCH3); 2.74 s (3 H, SCH,); 3.12-
3.42 m (6 H, CH,, N(CH,),); 3.71-3.95 m (5 H, OCH, O(CH,),); 468 d (1 H, J
=14.7)and 4.71d (1 H, J = 14.0, OCH,).
8,10-Bis(ethylthio)-2-isopropyl-5-morpholin-4-yl-1,4-dihydro-2H-
pyrano-[4",3":4" 5"]pyrido[3',2":4,5]thieno[3,2-d]pyrimidine  (5d). Yield
3.7 g (75.2%), mp 190-192°C, R;0.46. Found, %: C 56.48; H 6.34; N 11.34; S
19.26. C,3HoN,0O,S;. Calculated, %: C 56.30; H 6.16; N 11.42; S 19.60. 'H
NMR spectrum, 6, ppm, MHz: 1.03-1.07 m (6 H, 2CHz3); 1.42-1.46 m (6 H,
2SCH,CHj3); 1.84 ok (1 H, J = 6.0, CH); 3.15-3.41 m (10 H, CH,, 2SCH,CHj,
N(CH,),); 3.69-3.86 m (5 H, OCH, O(CH,),); 469 d (1 H, J = 14.6) and 4.72 d
(1H,J=13.7, OCH,).
2,2-Dimethyl-8,10-bis(methylthio)-5-morpholin-4-yl-1,4-dihydro-2H-
pyrano-[4",3":4" 5"]pyrido[3’,2":4,5]thieno[3,2-d]pyrimidine (5e). Yield 3.6
g (94.1%), mp 256-257 °C, R 0.58. Found, %: C 53.67; H 5.30; N 12.57; S
21.35. CyoH2N40,S;. Calculated, %: C 53.54; H 5.39; N 12.49; S 21.44. IR
spectrum, v, cm™: 1570 (C=Ca,). '"H NMR spectrum, 3, ppm, MHz: 1.28 s (6 H,
2CHj3); 2.60 s (3 H, SCHj3); 2.76 s (3 H, SCH3); 3.23 m (4 H, N(CHy),); 3.22-
3.40 m (6 H, CH,, N(CHy),); 3.71-3.95 m (5 H, O(CH,),); 4.65 s (2 H, OCH,).
2,2-Dimethyl-8,10-bis(methylthio)-5-piperidin-1-yl-1,4-dihydro-2H-
pyrano-[4",3":4" 5"]pyrido[3',2":4,5]thieno[3,2-d]pyrimidine (5f). Yield 3.3 ¢
(74.7%), mp 200-203 °C, R;0.54. Found, %: C 56.38; H 5.74; N 12.69; S 21.33.
Ca1H26N4OS;. Calculated, %: C 56.47; H 5.87; N 12.54; S 21.53. 'H NMR
spectrum, 8, ppm, MHz: 1.29 s (6 H, 2CHs); 1.83-1.85 m (6 H, 3CH,); 2.61 s (3
H, SCHy); 2.78 s (3 H, SCH3); 3.20-3.23 m (4 H, N(CH,),); 3.42 s (2 H, CH,);
4.62 s (2 H, OCH,).
8,10-Bis(ethylthio)-2,2-dimethyl-5-piperidin-1-yl-1,4-dihydro-2H-
pyrano-[4",3":4" 5"]pyrido[3',2":4,5]thieno[3,2-d]pyrimidine  (5g). Yield
2.9 g (62.5%), mp 172-175°C, R;0.62. Found, %: C 58.41; H 6.54; N 11.67; S
20.35. Cy3H3N,0S;. Calculated, %: C 58.20; H 6.37; N 11.80; S 20.26. 'H
NMR spectrum, 3, ppm, MHz: 1.28 s (6 H, 2CHj3); 1.43 m (6 H, 2SCH,CH;);
1.83 m (6 H, 3CH,); 3.17-3.22 m (6 H, CH,, 2SCH,CH3); 3.42 m (4 H,
N(CH,),); 4.62 s (2 H, OCH,).

YN LAEELULRo B-hELN[3,2-d|NPPU B YDL-8,10-+PE-PALLELD
LvAL TLS3ULLELP UPLEEAL U ULUPLUSAFUL

6. & MULrNLPE3WL, W. U. NULAFE-3AFL3UTL U &. &. NUuNe3UL

Yt lbiboufusd 1-widlfpbon-2-gfutenfdfiliin[2,3-b ] wpppofbibbpf amugdul Sudup jpan-
fby & Sopuy-Spaybph nbulgputi: 5-Sputinufpfypbfdpeiibpp Sfpdgph dpQufwypnd
glpg by By O-npppned wlpnfu] dbofy byl foncdp wpupnciling Qugngbipqlibpf S
Uinuagfms [flmyfpfopitbpp puguwpdul ypppefbf dpfuwypnd $8dpwsfumdif $hn
l[lﬂ[lllllqll.bgnLﬁ‘/llliI WFII_JHLiI#HLLr l.un_luzlugpbl bil 8'[llfl1ilﬂlllﬁpllll.ﬂ[3',2,:4,5][;[lbilﬂ[3,2'
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d[1,3]@ugpi-10-Fpnisbp:  dbpdpitbpn, nbwlhgpnh  dppuuypd  Eafduplbpng
Mpubpranfs ofbipusfuslpass]mpibuasss, Qusbigghigpley b Sinp rionpleusfusd hanbpmglyply Sussfusluspueg -
b [Phliin] 3,2-a]-upppdpypi-8,10-ghpniibpf  wnwugdws: UylpySaygngbisfoblpng
10-npfFfprisibipp unp hriighufms Shnbpnghlyply Sundulupgbpp wplpyugdudp opif@hg]k
bl Quudwisgunmusfuts S-ulifymduiigyubbpp :

CHUHTE3 1 AJIKHWJINPOBAHUWE HOBBIX ITPOU3BO/IHBIX
KOHAEHCUPOBAHHBIX TUEHO[3,2-d]MIUPUMUINH-8,10- TMTHOHOB

E.T. HAPOHUKSIHY, A. C. APYTIOHSIH u I1I. ®. AKOIISIH?

! Hay4Ho-TeXHOIOrHUeCK it LIEHTp OPTaHHIECKOH 1 (hapMAIIEBTHIECKON XHMHH
HAH Pecny6muxu ApmeHust
26, np. AsaryrsaH, Epesan, 0014, Apmenus
2 Jlonponckuit yHEBEpCHTET KOpoIeBsl Mapuu, Maitn Dua-Poyx, Jlomxon, E1 4NS
E-mail: harutyunyan_arpi@mail.ru

OcymiectBieHa peakuus Topma—Llurnepa. M3 nuanupuaAvHTHOHOB U TaJlOTEHCO-
JiepKaIX COSAMHEHUN MOJ JeHCTBUEM alIKOTOJIATOB IIETOYHBIX METAJUIOB IOJIyYEHBI
KOHJICHCHPOBaHHbIC |-aMUHO-2-3aMelieHHbIe THeHO[2,3-b|mupuanael. CHHTE3HPOBAHBI
npou3BoHbIE 8-uMuHO-THpHa0[3',2":4,5]treno[3,2-d][1,3]trua3un-10-THOHOB ¢ cepoyr-
JIEPOJIOM B IPUCYTCTBUH aOCOIIOTHOTO MUPUANHA, KOTOPBIE Aajee MOJABEPrHYThI PEIHK-
JU3AIMK ¢ HeperpynnupoBkoi JIuMpoTa, 4TO NPUBOAUT K 0OPa30BaHHUIO HOBBIX MPO3-
BOJIHBIX KOH/ICHCHUPOBaHHBIX THEHO[3,2-d|mupumunnn-8,10-qutronoB. Pazpaboran Ho-
BBIIf METOJI, KOTOPBIH MO3BOJIMII UCKIIIOUUTh U3 PEAKIIMOHHOMN Cpeabl MUPUAMH U yBEIH-
YUTh CKOPOCTh HUKJIM3AIMA. ANKunupoBanueM TueHo[3,2-d]-mupumuaun-8,10-gutno-
HOB Pa3JIMYHBIMHU AJKUITAIOTEHUIaMH CHHTE3UPOBAHBI S-aJIKWIITPOU3BOHBIE.

REFERENCES

[1] Shah R., Verma P.K. // Chem. Cent. J., 2018, v. 12, p. 137. https://doi.org/10.1186/513065-
018-0511-5

[2] Vanlaar M., Volerts E., Verbaten M. // Psychopharmacology, 2001, v. 154, p. 189.
doi: 10.1007/s002130000633.

[3] Amr A.E., Hegab M.I., Ibrahim A.A., Abdalah M.M. // Monatsh. Chem., 2003, v. 134,
p. 1395. doi:10.1007/s00706-003-0051z.

[4] Paronikyan E.G., Mirzoyan G.V., Noravyan A.S., Arzanunts E.M., Sukiasyan R.S., Sarkisyan
I.S., Nazaryan I.M., Dzhagatspanyan I.A. // Pharm. Chem. J., 1997, v. 31, Is. 10, p. 540.
[Xum.-bapm.x., 1997, 31, Ne 10, cc.34-36.] doi: 10.1007/BF02464262.

[5] Fayed A.A., Hosni H.M., Flefel E.M., Amr A.E. // World J. Chem., 2009, v. 4, p. 58.

[6] Hafez H.N., Abbas H.A., EI-Gazzar A.R. // Acta Pharm., 2008, v. 58, p. 359.

[7] Bahashwan S.A. // Afr. J. Pharm. Pharmaco, 2011, v. 5, p. 527.

[8] Singh N., Nargund S.L., Rashmi P., Nargund L.V.G. // Chem. Sin., 2012, v. 3, p. 198.

[9] Sirakanyan S.N., Spinelli D., Geronikaki A., Kartsev V.G., Hakobyan E.K., Hovakimyan A.A.
/I Synth. Comm., 2019, v. 49, Is 10, p. 1262. doi: 10.1080/00397911.2019.1595659.

[10] Hassan N.A., Hegab M.1., Rashad A.E., Fahmy A.A., Abdel-Megeid F.M. // Nucleos. Nucleot.
Nucleic Acids. 2007, v. 26, p. 379. doi: 10.1080/15257770701296994.

[11] Prachayasittikul S., Worachartcheewan A., Nantasenamat C., Chinworrungsee M.,
Sornsongkhram N., Ruchirawat S., Prachayasittikul V. // Eur. J. Med. Chem., 2011, v. 46,
p. 738. doi: 10.1016/j.ejmech.2010.12.009.

443


mailto:harutyunyan_arpi@mail.ru
https://doi.org/10.1186/s13065-018-0511-5
https://doi.org/10.1186/s13065-018-0511-5

[12] Mosharef M.D., Khandker M.D., Rahman M., Kamrul H.M.D., Hossain M.I., Abu Naser M. //
Acta Pharm., 2006, v. 5, p. 441.

[13] Shetty N.S., Lamani R.S., Khazi ILAM. // J. Chem. Sci., 2009, v. 121, p. 301. doi:
10.1007/s12039-009-0034-7.

[14] Flefel E.M., Abdel-Mageid R.E., Tantawy W.A., Ali M.A., Amr A.E. // Acta Pharm., 2012,
v. 62, p. 593.

[15] Ramakrishna V.S., Kambhampati R.S., Kothmirkar P., Arepalli S., Reddy G.N. // Reaction.
Synth. Commun., 2011, v. 41, p. 2835. doi: 10.1080/00397911.2010.515357.

[16] Abdel-Hafez N.A., Mohamed A.M., Amr A.E., Abdalla M.M. // Sci. Pharm., 2009, v. 77,
p. 539. doi: 10.3797/scipharm.0905-06.

[17] Mojahidi S., Rakib E., Sekkak H., Abouricha S., Benchat N., Mousse H.A., Zyad A. // Chem.
Life Sci., 2010, v. 343, p. 310.

[18] Butnariu R.M., Mangalagiu I.I. // Bioorg. Med. Chem., 2009, v. 17, p. 2823. doi:
10.1016/j.bmc.2009.02.028.

[19] Guan L., Sui X., Deng X.Q., Quan Y.C., Quan Z.S. // Eur. J. Med. Chem., 2010, v. 45,
p. 1746. doi: 10.1016/j.ejmech.2009.12.077.

[20] Nagawade R.R., Khanna V.V., Bhagwat S.S., Shinde D.B. // Eur. J. Med. Chem., 2005, v. 40,
p. 1325. doi: 10.1016/j.ejmech.2005.05.012.

[21] Rao A., Balzarini J., Cafbone A., Chimirri A. // Antivir. Res., 2004, v. 63, p. 79. doi:
10.1016/j.antiviral.2004.03.004.

444



