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Abstract: The reaction of 2,3-dimethyl-, -tri-, -tetra-, -pentamethylene-6,7,8,9-tetrahydropyrido[1,2-10 
a]thieno[2,3-d]pyrimidine-4-ones, containing active methylene groups in α-position, with aromatic aldehydes 11 
under acidic and alkaline conditions goes in depend on reaction condition and nature of aromatic aldehydes 12 
with formation of 9-(aryl-, -hydroxymethyl) - or 9-arylidene derivatives. If aldehydes with electron-acceptor 13 
(nitro) group are used, the reaction can be stopped at a stage where electrophilic additions products are formed, 14 
i.e. containing asymmetric α-carbon atom, and if aromatic aldehydes with electron-donating substituent are 15 
used α-arylidene derivatives are formed exclusively.  16 
 17 
Key words: condensed thieno[2,3-d]pyrimidin-4-ones, CH-acids, electrophilic addition, aldehydes, 9-18 
arylidene derivatives 19 
 20 
 Thiophene and pyrimidine derivatives have been shown to possess a variety of pharmacological 21 
activities like antibacterial,

2
 anti-microbial,

3
 antitumor,

4
 anti-inflammatory,

2a,5
 analgesics,

2a,5b,c 
ulcerogenic, 22 

2a,5b
 cytotoxic,

6
 and chemotherapeutic

7
 activities. 23 

Condensed thieno[2,3-d]pyrimidin-4-ones are of interest from the theoretical and practical points of 24 
view. However, the interaction of thienopyrimidinones, condensed with hydrogenated piperidine ring with 25 
electrophilic reagents is not investigated.  26 

Recently,
1
 we have investigated the condensation of 2,3-dimethyl-,-tri-,-tetra-,-pentamethylene-7,8-27 

dihydro-6Н-thieno[2,3-d]pyrrolo[1,2-a]pyrimidine-4-ones containing hydrogenated pyrrole ring (1a-d) with 28 
various aromatic and heterocyclic aldehydes under alkaline and acidic conditions, and have synthesized 29 
corresponding 8-arylidene derivatives 2:

 30 
 31 

 

N

N

S

O

R1

R

N

N

S

O

R1

R

N

N

S

O

R1

R

CH R2

i or ii iii

H

H

OH

NO2

1

3

4

6

8

1a-d2 3a,b
 32 

 33 
Scheme 1. Reagents and conditions: (i) R2-CHO, AcOH, 117

o
C, 0.5-6 h 34 

         (ii) R2-CHO, NaOH, EtOH, 78
o
C, 7-8 h 35 

         (iii) 4-O2N-C6H4-CHO, NaOH, EtOH, 78
o
C, 1-3 h 36 

 The boiling of equimolar quantities of reagents in glacial acetic acid for 0.5-3 h results in formation of 37 
8-arylidene derivatives in low yield (20-30%). The increase of reaction duration to 6 hours results in decrease 38 
in the yield of condensation products. 39 

The reaction of 1a-d with benzaldehyde and substituted benzaldehydes with electron-donating groups 40 
under alkaline conditions and at lower temperatures results in good yields (61-94%) for compound 2.

1
 41 

Compounds 1a-d react with 4-nitrobenzaldehyde in basic conditions (Scheme 1, iii), and form 2,3-tri-42 
,-tetramethylene-8-(4-nitrophenyl-, hydroxymethyl)-7,8-dihydropyrrolo[1,2-a]thieno[2,3-d]pyrimidine-4-ones, 43 
intermediate products of electrophilic additions (3a, b). 44 

In 
1
Н NMR (400 MHz, DMSO-d6) spectrum of compound 3a two protons of β-СН2 group give 45 

separate one-proton (1Н) multiplets at 1.77-1.86 ppm (β-СН2-а) and 2.06-2.14 ppm (β-СН2-b). Protons of γ-46 
СН2 give separate multiplets at 3.78-3.85 ppm (γ-СН2-а) and 3.93-4.0 (γ-СН2-b). The α-СН- proton gives 1H 47 
triplet of doublets at 3.63 ppm, the other hydrogen in (НО)-С-(Н) gives 1H doublet of doublets at 5.4 ppm, the 48 
proton of a hydroxyl group gives 1H doublet at 5.91 ppm. These results unequivocally prove the structure of 49 
3a. A single-crystal X-ray diffraction was used to determine the crystal structure of compound 3b (Figure. 1). 50 
 51 
__________ 52 
*Part 1. See literature

1 53 
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 54 

 55 
 56 

Figure 1. Single crystal structure of 2,3-tetramethylene-8-(4-nitrophenyl-, hydroxymethyl)-7,8-57 
dihydropyrrolo[1,2-a]thieno[2,3-d]pyrimidine-4-one (3b). 58 

  59 
The formation of products 3a, b can be explained by the presence of electrophilic nitro- group which 60 

strongly reduces the electronic density in the aromatic ring, and as a result of this no water withdrawal occurs 61 
from compounds 3a, b. 62 

The mass spectrum of 2,3-trimethylene-8-(4-nitrophenyl-, hydroxymethyl)-7,8-dihydropyrrolo[1,2-63 
a]thieno[2,3-d]pyrimidine-4-one (3a) shows an ion m/z 365 which results from the lost of single water 64 
molecule from 3a, cleavage of Сα−СН(ОН) single bond results in an ion m/z 231. There are also fragments of 65 
thieno[2,3-d]pyrimidine-4-one (m/z 150) and thiophene ring (m/z 80). It shows, that the fragmentation of 66 
tricyclic thieno[2,3-d]pyrimidine-4-ones occurs on various directions: 67 

 68 
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 69 

It is expected that the condensation of 2,3-dimethyl-, -tri-, -tetra-, -pentamethylene-6,7,8,9-70 
tetrahydropyrido[1,2-a]thieno[2,3-d] pyrimidine-4-ones 4a-d with aromatic aldehydes results in the formation 71 
of products with arylidene or aryl, hydroxymethyl fragments, depending on the structure of aromatic 72 
aldehydes. The condensation reactions under acidic conditions, contrary to tricyclic quinazoline-4-ones

8
, takes 73 

place with more difficulty with the formation of a mixture of products. 74 
The reaction of 2,3-dimethyl-,-tri-,-tetra-,-pentamethylene-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-75 

d]pyrimidine-4-ones, 4a-d, with aldehydes using the method described in
1
 has shown that condensation goes 76 

more slowly compared to reactions with 1a-d and the corresponding arylidene derivatives are formed in 77 
relatively low yields. Using n-propanol (Scheme 2, iii) instead of ethanol and boiling compounds 4a-d with 78 
benzaldehyde, 4-dimethylamino-, 3,4-dimethoxy- and 3,4-methylenedioxybenzaldehydes and furfural in the 79 
presence of sodium hydroxide for 7-8 h at 97

o
С results in corresponding 9-arylidene derivatives (5a-e - 8a-e) 80 

(Table 1, Scheme 2) 81 
 82 
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 84 
Scheme 2. Reagents and conditions: (i) R2-CHO, AcOH, 117

o
C, 0.5-6 h 85 

         (ii) R2-CHO, NaOH, EtOH, 78
o
C, 2-16 h 86 

         (iii) R2-CHO, NaOH, n-PrOH, 97
o
C, 7-8 h 87 

 88 
 89 
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 90 
 Table 1. Yields and R, R1, R2 in compounds 1-9    91 

  92 
Entry Starting materials Product Yield, % 

Substrate R R1 R2 
1 1b (CH2)3 C6H4-NO2-4 3a 45 

2 1c (CH2)4 C6H4-NO2-4 3b 48 

3 4a CH3 CH3 C6H5 5a 66 

4 4a CH3 CH3 C6H4-N(CH3)2-4 5b 55 

5 4a CH3 CH3 C6H3-(CH3O)2-3,4 5c 65 

6 4a CH3 CH3 C6H3-(OCH2O)-3,4 5d 60 

7 4a CH3 CH3 Furyl-2 5e 84 

8 4b (CH2)3 C6H5 6a 65 

9 4b (CH2)3 C6H4-N(CH3)2-4 6b 58 

10 4b (CH2)3 C6H3-(CH3O)2-3,4 6c 63 

11 4b (CH2)3 C6H3-(OCH2O)-3,4 6d 60 

12 4b (CH2)3 Furyl-2 6e 81 

13 4c (CH2)4 C6H5 7a 72 

14 4c (CH2)4 C6H4-N(CH3)2-4 7b 62 

15 4c (CH2)4 C6H3-(CH3O)2-3,4 7c 68 

16 4c (CH2)4 C6H3-(OCH2O)-3,4 7d 70 

17 4c (CH2)4 Furyl-2 7e 86 

18 4d (CH2)5 C6H5 8a 77 

19 4d (CH2)5 C6H4-N(CH3)2-4 8b 71 

20 4d (CH2)5 C6H3-(CH3O)2-3,4 8c 76 

21 4d (CH2)5 C6H3-(OCH2O)-3,4 8d 65 

22 4d (CH2)5 Furyl-2 8e 90 

23 4c (CH2)4 C6H4-NO2-4 9 55 

 93 
It is necessary to emphasize that carrying out the reactions with 4a-d: aldehyde ratios of 1:2, 1:3, 1:4, 94 

increasing the duration of condensation to 8-16 hours, and increasing the ratio of 4a-d: NaOH up to 1:0.5 95 
results monoarylidene derivatives only 5 a-e - 8 a-e in 55-90 % yields. 96 

The IR spectrum of compounds 5 a-e - 8 a-e shows absorption bands between 2911-2952  сm 
-1

 for 97 
νСН3 and νСН2 -groups, 1651-1678 сm

-1
 for carbonyl groups νC=O, 1530-1591 сm

-1
 for νC=N, 1469-1494 сm

-1
 for 98 

νC-N.  99 
The chemical shift of an α-СН2 group protons of initial compound 4а is absent in 

1
Н NMR spectrum, 100 

a four-proton multiplet (β-, γ-CH2) at 1.83-1.92 ppm turns to a two-proton multiplet (γ-CH2) with chemical 101 
shift 1.91-1.96 ppm. Protons of β-CH2 group give a doublet of triplets, δ-CH2-groups give a triplet at 3.95-4.07 102 
ppm. Olefin protons =CHPh, (=CHAr, =CHHet) are displayed as a not split one-proton triplet (

m
J=1.7-2.2 Hz). 103 

For compounds 7a, 7b these protons are observed as a one-proton singlet. The analysis of 
1
Н NMR spectrum 104 

shows, that condensation goes only on the α-methylene group. Other methylene and methyl groups at positions 105 
2 and 3 of compound 4а do not participate in the reaction. 106 

The reaction through the α-methylene group is unambiguously confirmed by single-crystal X-Ray 107 
diffraction in the example of 2,3-dimethyl-9-(furfurilidene-2)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-108 
d]pyrimidine-4-one 5e (Figure. 2).

9
 109 

 110 

 111 

Figure. 2. Single crystal structure of 2,3-dimethyl-9-(furfurilidene-2)-6,7,8,9-tetrahydropyrido[1,2-112 
a]thieno[2,3-d]pyrimidine-4-one (5e). 113 
 114 
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It is necessary to note that 2,3-disubstituted 4,6,7,8,9,10-hexahydroazepino[1,2-a]thieno[2,3-115 
d]pyrimidine-4-ones do not react with aldehydes. So, attempts to carry out condensation reactions of 2,3-116 
dimethyl-, -tri, -tetra-, -pentamethylene-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-ones (4a-d) 117 
with aromatic aldehydes in various conditions: at 4a-d:aldehydes:NaOH ratios of 1:1:0.1, 1:2:0.1, 1:2:0.5, 118 
1:4:0.1, 1:4:0.5 in ethanol (78

0
С), n-propanol (97

0
С), n-butanol (117

0
С) haven’t been successful. 119 

Condensation reaction of compound 4c with 4-nitrobenzaldehyde, similar to compounds 1b, c, results in 120 
the formation of 2,3-tetramethylene-9-(4-nitrophenyl-, hydroxymethyl)-6,7,8,9-tetrahydropyrido[1,2-121 
a]thieno[2,3-d]pyrimidine-4-one (9), and we managed to capture an intermediate product of electrophilic 122 
additions in 55 % yield (Table. 1, Scheme 3): 123 
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Scheme 3. Reagents and conditions: (iv) 4-O2N-C6H4-CHO, NaOH, n-C3H7OH, 97
o
C, 1 h 127 

 128 
The IR spectrum of compound 9 shows absorption bands for a hydroxyl group (νOH) at 3324 сm

-1
, νСН2 129 

groups between 2855-2932 сm 
-1

, carbonyl groups νC=O  at 1667 сm
-1

, νC=N at 1591 сm
-1

, nitrogroup (νNO2) at 130 
1519 сm

-1
, and 

 
νC-N at 1480 сm

-1
.  131 

Thus, the condensation reaction of 2,3-disubstituted 6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-132 
d]pyrimidine-4-ones with aldehydes under alkaline and acidic conditions goes exclusively through α-СН2 133 
groups, forming α-arylidene(furfurilidene-2)-(5 a-e - 8 a-e) or α-(aryl-, -hydroxymethyl) derivatives (3a,b; 9). 134 

 135 
Mass spectra were acquired on a high-res DFS spectrometer, 

1
Н (400 MHz) spectra were recorded on 136 

Unityplus 400 in CDCl3 and DMSO-d6 at room temperature. Chemical shifts of 
1
H were measured relative to 137 

HMDS as internal standard. Solvents were purified by standard procedures. Mps were measured on a Boetius 138 
and MEL-TEMP, and are not uncorrected. Reactions were monitored by TLC on Sorbfil and Whatman UV-139 
254 precoated aluminum plates (eluent: benzene-methanol, 3:1 and 5:1), which were visualized under UV 140 
radiation. 141 

 142 
2,3-Dimethyl- (1a), -tri- (1b), -tetra- (1c) and 2,3-pentamethylene-7,8-dihydropyrrolo[1,2-a]thieno[2,3-143 
d]pyrimidine-4-one (1d); 2,3-dimethyl- (4а), -tri- (4b), -tetra- (4c) and 2,3-pentamethylene-6,7,8,9-144 
tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-one (4d) were synthesized using a method as described 145 
in 

1
. 146 
 147 

2,3-Trimethylene-8-(4-nitrophenyl-, hydroxymethyl)-7,8-dihydropyrrolo[1,2-a]thieno[2,3-d]pyrimidine-148 
4-one (3a) 149 
In 10 mL ethanol was dissolved 0.024 g (0.6 mmol) of NaOH, after dissolution of alkali were added 0.464 g (2 150 
mmol) of 1b and 0.3 g (2 mmol) of 4-nitrobenzaldehyde and boiled in water bath for 0.5-4 h. The solvent was 151 
distilled off, and the residue was recrystallized from benzene to obtain compound 3а. 152 

 153 
Brown powder; yield: 0.34 g (45%); Mp 221-223

0
С (benzene), Rf=0.79 (benzene-methanol, 5:1). 154 

 155 
IR (KBr): 3378, 650, 1540,1519, 1475 cm

-1
 156 

 157 
1
Н NMR (400MHz, DMSO-d6): δδδδ= 1.77-1.86 (1H, m, 7-Hа), 2.06-2.14 (1H, m, 7-Hb), 2.30-2.37 (2H, m, 2-158 
СН2-СН2), 2.87 (4H, t, J=7.0, 2-СН2, 3-СН2), 3.63 (1H, td, J=7.0, J=2.6, 8-Н), 3.78-3.85 (1H, m, 6-Ha), 3.93-159 
4.0 (1H, m, 6-Hа), 5.4 (1Н, dd, J=4.8, J=2.6, СН(ОН)), 5.91 (1Н, d, J=4.8, ОН), 7.68 (2Н, d, J=8.4, НAr-2,6), 160 
8.18 (2Н, d, J=8.8, НAr-3,5) 161 

 162 
MS (EI): m/z (%)= 384 ([M+1]

+
, 2.1), 383 ([M]

+
, 11.2), 365 ([M-H2O]

+
, 3.5), 336 (4.1), 335 (11.9), 233 163 

(29.3), 232 (88.9), 231 ([M-CH(OH)-C6H4-NO2]
+
, 100), 230 ([M-CH2(OH)-C6H4-NO2]

+
, 20), 204 (4.2), 150 164 

(14), 122 (5), 121 (6), 92 (13.2), 80 (4.8), 43 (52), 42 (7.5) 165 
 166 
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2,3-Tetramethylene-8-(4-nitrophenyl-, hydroxymethyl)-7,8-dihydropyrrolo[1,2-a]thieno[2,3-167 
d]pyrimidine-4-one (3b) 168 
 169 
Compound 3b was prepared by the same method as that described above for 3a. 170 

 171 
Brown powder; yield: 0.38 g (48%); Mp 210-212

0
С (benzene), Rf=0.52 (benzene-methanol, 5:1). 172 

 173 
IR (KBr): 3320, 1671, 1557, 1517, 1481 cm

-1
 174 

 175 
1
Н NMR (400MHz, DMSO): δδδδ= 1.70-1.77 (4H, m, 3-СН2-(СН)2), 1.78-1.85 (1H, m, 7-Hа), 2.05-2.11 (1H, 176 

m, 7-Hb), 2.69 (2H, t, J=5.9, 2-Н), 2.83 (2H, t, J=6.1, 3-Н), 3.62 (1H, td, J=6.9, J=2.3, 8-Н), 3.77-3.83 (1H, m, 177 
6-Ha), 3.91-3.98 (1H, m, 6-Hb), 5.37 (1Н, dd, J=4.6, J=2.3, СН(ОН)), 5.90 (1Н, d, J=4.6, ОН), 7.68 (2Н, d, 178 
J=8.6, НAr-2,6), 8.18 (2Н, d, J=8.9, НAr-3,5) 179 
 180 
MS (EI): m/z (%)= 397 ([M]

+
, 42), 380 (3.1), 247 (62.2), 246 ([M-C(OH)-C6H4-NO2]

+
, 82.5), 245 ([M-181 

CH(OH)-C6H4-NO2]
+
, 100), 232 (4.9), 218 (40), 205 (4.9), 151 (35), 92 (6.3), 82 (7.7) 182 

 183 
2,3-Dimethyl-9-benzylidene-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-one (5а) 184 
In 10 mL n-propanol was dissolved 0.024 g (0.6 mmol) NaOH. After the complete dissolution were added 185 
0.492 g (2 mmol) compounds of 4а and 0.212 g (0.2 mL) (2 mmol) (d =1.0498 g/mL) of benzaldehyde and 186 
boiled for 7-8 h. The dropped out precipitate have filtered, washed out with cyclohexane and dried. After 187 
recrystallization from benzene was obtained the substance 5а. 188 
 189 
White powder; yield: 0.425 g (66%); Mp 180-182

0
С (benzene), Rf=0.88 (benzene-methanol, 5:1). 190 

 191 
IR (KBr): 1671, 1551, 1490 cm

-1
 192 

 193 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.92-1.94 (2Н, m, 7-Н), 2.30 (3H, s, 2-CH3),  2.43 (3H, s, 3-CH3), 2.89 (2H, 194 

t, J=6.7, 8-Н), 3.95 (2Н, t, J=6.0, 6-Н), 7.20-7.40 (5Н, m, НPh-2,3,4,5,6), 8.08 (1Н, s, CНPh) 195 
 196 
2,3-Dimethyl-9-(4-dimethylaminobenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-197 
4-one (5b) 198 
 199 
Compound 5b was prepared by the same method as that described above for 5a. 200 
 201 
Orange powder; yield: 0.4 g (55%); Mp 201-203

0
С (benzene), Rf=0.87 (benzene-methanol, 5:1). 202 

 203 
IR (KBr): 1652, 1591, 1497 cm

-1
 204 

 205 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.91-1.96 (2Н, m, 7-Н), 2.32 (3H, s, 2-CH3),  2.42 (3H, s, 3-CH3), 2.88 (2H, 206 

t, J=5.0, 8-Н), 2.96 (6H, s, N(CН3)2), 4.04 (2Н, t, J=5.7, 6-Н), 6.65 (2Н, d, J=8.8, НAr-3’,5’), 7.36 (2Н, d, 207 
J=8.8, НAr-2’,6’), 7.97 (1Н, s, CНAr) 208 
 209 
2,3-Dimethyl-9-(3,4-dimethoxybenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-210 
one (5c) 211 
 212 
Compound 5с was prepared by the same method as that described above for 5a. 213 
 214 
Yellow powder; yield: 0.5 g (65%); Mp 205-207

0
С (methanol), Rf=0.83 (benzene-methanol, 5:1). 215 

 216 
IR (KBr): 1672, 1573, 1490 cm

-1
 217 

 218 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.92-1.97 (2Н, m, 7-Н), 2.33 (3H, s, 2-CH3),  2.43 (3H, s, 3-CH3), 2.88 (2H, 219 

td, J=6.5, J=2.0, 8-Н), 3.85 (3H, s, 3’-ОСН3), 3.87 (3H, s, 4’-ОСН3), 4.06 (2Н, t, J=5.8, 6-Н), 6.84 (1Н, d, 220 
J=8.4, НAr-5’), 6.93 (1Н, d, J=2.0, НAr-2’), 7.02 (1Н, dd, J=8.5, J=2.0, НAr-6’), 8.00 (1Н, t, J=2.0, CНAr) 221 
 222 
 223 
 224 
 225 



 

 6

2,3-Dimethyl-9-(3,4-methylenedioxybenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-226 
d]pyrimidine-4-one (5d) 227 
 228 
Compound 5d was prepared by the same method as that described above for 5a. 229 
 230 
Yellow powder; yield: 0.44 g (60%); Mp 167-169

0
С (methanol), Rf=0.90 (benzene-methanol, 5:1). 231 

 232 
IR (KBr): 1668, 1558, 1490 cm

-1
 233 

 234 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.92-1.96 (2Н, m, 7-Н), 2.33 (3H, s, 2-CH3),  2.43 (3H, s, 3-CH3), 2.84 (2H, 235 

td, J=6.7, J=2.2, 8-Н), 4.05 (2Н, t, J=6.0, 6-Н), 5.95 (2Н, s, О-СН2), 6.79 (1Н, d, J=6.7, НAr-5’), 6.92 (2Н, dd, 236 
J=6.7, J=1.8, НAr-2’,6’), 7.95 (1Н, t, J=2.2, CНAr) 237 
 238 
2,3-Dimethyl-9-(furfurylidene-2)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-one (5e) 239 
 240 
Compound 5e was prepared by the same method as that described above for 5a. 241 
 242 
Yellow powder; yield: 0.52 g (84%); Mp 176-178

0
С (benzene), Rf=0.82 (benzene-methanol, 3:1). 243 

 244 
IR (KBr): 1669, 1557, 1488 cm

-1
 245 

 246 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.94-1.99 (2Н, m, 7-Н), 2.32 (3H, s, 2-CH3),  2.42 (3H, s, 3-CH3), 2.97 (2H, 247 

td, J=6.7, J=2.2, 8-Н), 4.07 (2Н, t, J=6.0, 6-Н), 6.45 (1Н, tt, J=3.5,  J=2.0, НHet-4’), 6.56 (1Н, d, J=3.5, НHet-248 
3’), 7.48 (1Н, d, J=2.0, НHet-5’), 7.83 (1Н, t, J=2.2, CНHet) 249 
 250 
2,3-Trimethylene-9-benzylidene-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-one (6a) 251 
 252 
Compound 6a was prepared by the same method as that described above for 5a. 253 
 254 
White powder; yield: 0.43 g (65%); Mp 196-198

0
С (methanol), Rf=0.80 (benzene-methanol, 3:1). 255 

 256 
IR (KBr): 1678, 1591, 1492 cm

-1
 257 

 258 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.92-1.97 (2H, m, 3-СH2-СH2), 2.38-2.43 (2H, m, 7-H), 2.87 (2H, t, J=6.7, 259 

2-СH2), 2.90 (2H, t, J=7.3, 3-СН2), 3.03 (2Н, td, J=7.0, J=2.0, 8-H), 4.08 (2Н, t, J=6.0, 6-H), 7.27-7.40 (5Н, 260 
m, НPh-2’,3’,4’,5’,6’), 8.08 (1Н, t, J=2.0, CНPh) 261 
 262 
2,3-Trimethylene-9-(4-dimethylaminobenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-263 
d]pyrimidine-4-one (6b) 264 
 265 
Compound 6b was prepared by the same method as that described above for 5a. 266 
 267 
Brown powder; yield: 0.44 g (58%); Mp 216-218

0
С (benzene), Rf=0.85 (benzene-methanol, 5:1). 268 

 269 
IR (KBr): 1658, 1591, 1469 cm

-1
  270 

 271 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.91-1.96 (2H, m, 3-СH2-СH2), 2.36-2.42 (2H, m, 7-H), 2.87 (2H, t, J=7.3, 272 

2-СН2), 2.90 (2Н, t, J=6.3, 3-СН2), 2.96 (6H, s, N(CН3)2), 3.01 (2Н, td, J=7.3, J=2.0, 8-H), 4.07 (2Н, t, J=6.0, 273 
6-H), 6.66 (2Н, d, J=9.0, НAr-3’,5’), 7.37 (2Н, d, J=9.0, НAr-2’,6’), 7.98 (1Н, t, J=2.0, CНAr)  274 
 275 
2,3-Trimethylene-9-(3,4-dimethoxybenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-276 
4-one (6c) 277 
 278 
Compound 6c was prepared by the same method as that described above for 5a. 279 
 280 
Yellow powder; yield: 0.5 g (63%); Mp 204-206

0
С (methanol), Rf=0.82 (benzene-methanol, 5:1). 281 

 282 
IR (KBr): 1666, 1576, 1469 cm

-1
 283 

 284 
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1
Н NMR (400MHz, CDCl3): δδδδ= 1.93-1.98 (2H, m, 3-СH2-СH2), 2.38-2.43 (2H, m, 7-H), 2.88 (2H, t, J=6.7, 285 

2-СН2), 2.91 (2H, t, J=6.0, 3-СН2), 3.02 (2H, td, J=7.3, J=2.0, 8-H),  3.85, 3.87 (3H, s; 3H, s, ОСН3), 4.08 286 
(2Н, t, J=6.0, 6-H), 6.85 (1Н, d, J=8.3, НAr-5’), 6.94 (1Н, d, J=2.0, НAr-2’), 7.03 (1Н, dd, J=8.3, J=2.0, НAr-287 
6’), 8.02 (1Н, t, J=2.0, CНAr) 288 
 289 
2,3-Trimethylene-9-(3,4-methylenedioxybenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-290 
d]pyrimidine-4-one (6d) 291 
 292 
Compound 6d was prepared by the same method as that described above for 5a. 293 
 294 
Brown powder; yield: 0.45 g (60%); Mp 203-205

0
С (methanol), Rf=0.81 (benzene-methanol, 5:1). 295 

 296 
IR (KBr): 1669, 1558, 1487 cm

-1
  297 

 298 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.92-1.97 (2H, m, 3-СH2-СH2), 2.37-2.43 (2H, m, 7-H), 2.85 (2H, t, J=7.0, 299 

2-СН2), 2.90 (2H, t, J=5.6, 3-СН2), 3.02 (2H, td, J=7.0, J=1.7, 8-H), 4.07 (2Н, t, J=5.7, 6-H), 5.95 (2Н, s, О-300 
СН2), 6.80 (2Н, dd, J=7.0, J=1.7, НAr-2’,6’), 6.92 (1Н, d, J=7.0, НAr-5’), 7.97 (1Н, t, J=1.7, CНAr) 301 
 302 
2,3-Trimethylene-9-(furfurylidene-2)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-one (6e) 303 
 304 
Compound 6e was prepared by the same method as that described above for 5a. 305 
 306 
Brown powder; yield: 0.52 g (81%); Mp 190-191

0
С (benzene), Rf=0.88 (benzene-methanol, 5:1). 307 

 308 
IR (KBr): 1663, 1542, 1470 cm

-1
 309 

 310 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.95-2.00 (2H, m, 3-СH2-СH2), 2.38-2.43 (2H, m, 7-H), 2.86 (2H, t, J=6.9, 311 

2-СН2), 2.96 (2H, t, J=6.7, 3-СН2), 3.01 (2H, td, J=7.1, J=2.2, 8-H), 4.09 (2H, t, J=5.9, 6-H), 6.46 (1Н, dd, 312 
J=3.5,  J=1.7, НHet-4’), 6.57 (1Н, d, J=3.5, НHet-3’), 7.45 (1Н, d, J=1.7, НHet-5’) 7.84 (1Н, t, J=2.2, CНHet) 313 

 314 
2,3-Tetramethylene-9-benzylidene-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-one (7a) 315 
 316 
Compound 7a was prepared by the same method as that described above for 5a. 317 
 318 
White powder; yield: 0.5 g (72%); Mp 189-190

0
С (methanol), Rf=0.90 (benzene-methanol, 5:1). 319 

 320 
IR (KBr): 1662, 1556, 1492 cm

-1
 321 

 322 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.78-1.83 (4H, m, 3-СH2-(СH2)2), 1.91-1.96 (2H, m, 7-H), 2.72 (2H, t, J=6.0, 323 

2-СН2), 2.87 (2Н, td, J=6.6, J=2.0, 8-H), 2.97 (2H, t, J=6.0, 3-СН2), 4.05 (2Н, t, J=5.9, 6-H), 7.27-7.40 (5Н, 324 
m, HPh-2’,3’,4’,5’,6’), 8.06 (1Н, t, J=2.0, CНPh) 325 

 326 
2,3-Tetramethylene-9-(4-dimethylaminobenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-327 
d]pyrimidine-4-one (7b) 328 
 329 
Compound 7b was prepared by the same method as that described above for 5a. 330 
 331 
Orange powder; yield: 0.48 g (62%); Mp 198-200

0
С (benzene), Rf=0.86 (benzene-methanol, 5:1). 332 

 333 
IR (KBr): 1662, 1557, 1487 cm

-1
 334 

 335 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.79-1.84 (4H, m, 3-СH2-(СH2)2), 1.90-1.95 (2H, m, 7-H), 2.70 (2H, t, J=5.9, 336 

2-СН2), 2.88 (2Н, td, J=6.6, J=2.0, 8-H), 2.96 (6H, s, N(CН3)2), 2.97 (2Н, t, J=6.0, 3-СН2), 4.04 (2Н, t, J=5.8, 337 
6-H), 6.65 (2Н, d, J=9.0, НAr-3’,5’), 7.37 (2Н, d, J=9.0, НAr-2’,6’), 7.97 (1Н, t, J=2.0, CНAr) 338 
 339 
 340 
 341 
 342 
 343 
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2,3-Tetramethylene-9-(3,4-dimethoxybenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-344 
d]pyrimidine-4-one (7с) 345 
 346 
Compound 7с was prepared by the same method as that described above for 5a. 347 
 348 
Yellow powder; yield: 0.55 g (68%); Mp 194-196

0
С (methanol), Rf=0.84 (benzene-methanol, 5:1). 349 

 350 
IR (KBr): 1663, 1557, 1488 cm

-1
 351 

 352 
1
Н NMR (400MHz, CDCl3): δδδδ=1.77-1.84 (4H, m, 3-СH2-(СH2)2), 1.93-1.95 (2H, m, 7-H), 2.72 (2H, t, J=5.9, 353 

2-СН2), 2.88 (2H, td, J=6.4, J=2.0, 8-H), 2.96 (2H, t, J=5.9, 3-СН2), 3.85, 3.87 (3H, s; 3H, s, ОСН3), 4.05 (2Н, 354 
t, J=5.8, 6-H), 6.85 (1Н, d, J=8.5, НAr-5’), 6.94 (1Н, d, J=2.0, НAr-2’), 7.03 (1Н, dd, J=8.5, J=2.0, НAr-6’), 355 
8.01 (1Н, t, J=2.0, CНAr)  356 

 357 
2,3-Tetramethylene-9-(3,4-methylenedioxybenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-358 
d]pyrimidine-4-one (7d) 359 
 360 
Compound 7d was prepared by the same method as that described above for 5a. 361 
 362 
Yellow powder; yield: 0.55 g (70%); Mp 190-192

0
С (methanol), Rf=0.87 (benzene-methanol, 5:1). 363 

 364 
IR (KBr): 1666, 1541, 1488 cm

-1
 365 

 366 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.78-1.83 (4H, m, 3-СH2-(СH2)2), 1.91-1.95 (2H, m, 7-H), 2.72 (2H, t, J=6.0, 367 

2-СН2), 2.84 (2H, td, J=6.4, J=2.0, 8-H), 2.96 (2H, t, J=6.0, 3-СН2), 4.04 (2Н, t, J=5.7, 6-H), 5.95 (2Н, s, О-368 
СН2), 6.8 (1Н, d, J=8.6, НAr-5’), 6.92 (2Н, dd, J=8.6, J=1.7, НAr-2’,6’), 7.96 (1Н, t, J=2.0, CНAr) 369 

 370 
2,3-Tetramethylene-9-(furfurylidene-2)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-one 371 
(7e) 372 
 373 
Compound 7е was prepared by the same method as that described above for 5a. 374 
 375 
Yellow powder; yield: 0.58 g (86%); Mp 210-212

0
С (benzene), Rf=0.87 (benzene-methanol, 5:1). 376 

 377 
IR (KBr): 1651, 1557, 1472 cm

-1
 378 

 379 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.77-1.83 (4H, m, 3-СH2-(СH2)2), 1.94-1.99 (2H, m, 7-H), 2.71 (2H, t, J=6.0, 380 

2-СН2), 2.90 (2H, td, J=5.9, J=2.0, 8-H), 2.97 (2H, t, J=6.3, 3-СН2), 4.07 (2H, t, J=5.8, 6-CH2), 6.45 (1Н, dd, 381 
J=3.5, J=1.8, НHet-4’), 6.56 (1Н, d, J=3.5, НHet-3’), 7.48 (1Н, d, J=1.8, НHet-5’) 7.83 (1Н, t, J=2.0, CНHet) 382 

 383 
2,3-Pentamethylene-9-benzylidene-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-one (8a) 384 
 385 
Compound 8a was prepared by the same method as that described above for 5a. 386 
 387 
Yellow powder; yield: 0.556 g (77%); Mp 188-190

0
С (methanol), Rf=0.83 (benzene-methanol, 5:1). 388 

 389 
IR (KBr): 1667, 1546, 1484 cm

-1
 390 

 391 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.60-1.68 (4H, м, 2-СH2-(СH2)2), 1.82-1.86 (2H, m, γ-CH2), 1.91-1.95 (2H, 392 

m, 3-СH2-СH2), 2.79 (2H, t, J=5.4, 2-СН2), 2.86 (2Н, td, J=6.6, J=1.9, 8-H), 3.30 (2H, t, J=5.7, 3-СН2), 4.05 393 
(2Н, t, J=5.9, 6-H), 7.26-7.40 (5Н, m, HPh-2’,3’,4’,5’,6’), 8.04 (1Н, t, J=1.9, CНPh) 394 

 395 
2,3-Pentamethylene-9-(4-dimethylaminobenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-396 
d]pyrimidine-4-one (8b) 397 
 398 
Compound 8b was prepared by the same method as that described above for 5a. 399 
 400 
Yellow powder; yield: 0.575 g (71%); Mp 186-188

0
С (benzene), Rf=0.87 (benzene-methanol, 5:1). 401 

 402 
IR (KBr): 1674, 1548, 1479 cm

-1
 403 
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 404 
1
Н NMR (400MHz, CDCl3): δδδδ=1.59-1.67 (4H, m, 2-СH2-(СH2)2), 1.81-1.84 (2H, m, 7-H), 1.90-1.95 (2H, m, 405 

3-СH2-СH2), 2.77 (2H, t, J=5.4, 2-СН2), 2.88 (2Н, td, J=5.4, J=2.0, 8-H), 2.96 (6H, s, N(CН3)2), 3.29 (2Н, t, 406 
J=5.7, 3-СН2), 4.04 (2Н, t, J=5.7, 6-H), 6.65 (2Н, d, J=8.9, НAr-3’,5’), 7.36 (2Н, d, J=8.9, НAr-2’,6’), 7.94 407 
(1Н, t, J=2.0, CНAr)  408 
 409 
 410 
 411 
2,3-Pentamethylene-9-(3,4-dimethoxybenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-412 
d]pyrimidine-4-one (8с) 413 
 414 
Compound 8с was prepared by the same method as that described above for 5a. 415 
 416 
Yellow powder; yield: 0.641 g (76%); Mp 167-168

0
С (methanol), Rf=0.85 (benzene-methanol, 5:1). 417 

 418 
IR (KBr): 1660, 1545, 1485 cm

-1
 419 

 420 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.61-1.68 (4H, m, 2-СH2-(СH2)2), 1.83-1.85 (2H, m, 7-H), 1.93-1.95 (2H, m, 421 

3-СH2-СH2), 2.78 (2H, t, J=5.7, 2-СН2), 2.87 (2H, td, J=6.4, J=2.0, 8-H), 3.30 (2H, t, J=5.7, 3-СН2), 3.85, 422 
3.86 (3H, s; 3H, s, ОСН3), 4.06 (2Н, t, J=5.9, 6-H), 6.85 (1Н, d, J=8.4, НAr-5’), 6.94 (1Н, d, J=2.0, НAr-2’), 423 
7.02 (1Н, dd, J=8.4, J=2.0, НAr-6’), 7.98 (1Н, t, J=2.0, CНAr) 424 

 425 
2,3-Pentamethylene-9-(3,4-methylenedioxybenzylidene)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-426 
d]pyrimidine-4-one (8d) 427 
 428 
Compound 8d was prepared by the same method as that described above for 5a. 429 
 430 
Yellow powder; yield: 0.53 g (65%); Mp 178-180

0
С (methanol), Rf=0.84 (benzene-methanol, 5:1). 431 

 432 
IR (KBr): 1663, 1548, 1491 cm

-1
 433 

 434 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.61-1.66 (4H, m, 2-СH2-(СH2)2), 1.82-1.84 (2H, m, 7-H), 1.91-1.94 (2H, m, 435 

3-СH2-СH2), 2.78 (2H, t, J=5.4, 2-СН2), 2.83 (2H, td, J=6.9, J=2.0, 8-H), 3.29 (2H, t, J=5.7, 3-СН2), 4.04 (2Н, 436 
t, J=5.7, 6-H), 5.95 (2Н, s, О-СН2), 6.79 (1Н, d, J=8.5, НAr-5’), 6.90 (2Н, dd, J=8.5, J=1.9, НAr-2’,6’), 7.93 437 
(1Н, t, J=2.0, CНAr) 438 

 439 
2,3-Pentamethylene-9-(furfurylidene-2)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-d]pyrimidine-4-one 440 
(8e) 441 
 442 
Compound 8е was prepared by the same method as that described above for 5a. 443 
 444 
Yellow powder; yield: 0.633 g (90%); Mp 170-171

0
С (benzene), Rf=0.88 (benzene-methanol, 5:1). 445 

 446 
IR (KBr): 1651, 1542, 1478 cm

-1
 447 

 448 
1
Н NMR (400MHz, CDCl3): δδδδ= 1.61-1.67 (4H, m, 2-СH2-(СH2)2), 1.81-1.84 (2H, m, 7-H), 1.95-1.97 (2H, m, 449 

3-СH2-СH2), 2.78 (2H, t, J=5.7, 2-СН2), 2.96 (2H, td, J=6.7, J=2.2, 8-H), 3.29 (2H, t, J=5.4, 3-СН2), 4.07 (2H, 450 
t, J=5.7, 6-H), 6.45 (1Н, dd, J=3.5, J=1.7, НHet-4’), 6.56 (1Н, d, J=3.5, НHet-3’), 7.48 (1Н, d, J=1.7, НHet-5’), 451 
7.82 (1Н, t, J=2.2, CНHet) 452 
 453 
2,3-Tetramethylene-9-(4-nitrophenyl-, -hydroxymethyl)-6,7,8,9-tetrahydropyrido[1,2-a]thieno[2,3-454 
d]pyrimidine-4-one (9) 455 
 456 
Compound 9 was prepared by the same method as that described above for 5a. 457 
 458 
Violet powder; yield: 0.452 g (55%); Mp 160-162

0
С (benzene), Rf=0.68 (benzene-methanol, 5:1). 459 

 460 
IR (KBr): 3324, 1667, 1591, 1519, 1480 cm

-1 461 
 462 
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MS (EI): m/z (%)= 411 ([M]
+
, 0.5), 393 ([M-H2O]

+
, 100), 365 ([M-NO2]

+
, 19.7), 260 ([M-(HO)CC6H4NO2]

+
, 463 

98.4), 259 ([M-(HO)CHC6H4NO2]
+
, 38), 232 (69), 150 (15.5), 120 (23). 464 

 465 
 466 
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