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Abstract

New thiazolo[3',2":1,2]pyrimido[4,5-b]quinolines were synthesized in good yields using a three-component
Hantzsch reaction comprising the appropriate aldehyde and one mole each of 6-aminothiouracil and 5,5-
dimethyl-1,3-cyclohexanedione. The identical compounds might also be generated by alkylating the relevant
5-aryl-2-thioxopyrimido[4,5-b]quinoline-4,6-diones with the matching 2-chloro-N-arylacetamide. A feasible
mechanistic approach to the production of the target products was proposed.
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Introduction

Multicomponent reactions (MCRs) are an intriguing synthetic method because they provide atom economy,
selectivity, effectiveness, reliability, and quick access to synthetic organic molecules™!, One of the most
popular multi-component approaches for the synthesis of 1,4-dihydropyridines is the Hantzsch reaction, which
displays a variety of biological and pharmacological properties, including anticancer??, anti-inflammatory*3
antiviral'4, antituberculosis®®, anticonvulsant?®, and anti-Alzheimer activity®’.

Furthermore, nitrogen-containing heterocycles have emerged as important structural units for chemical
and medical scientists in recent years. Among them, quinolines were shown to have a broad spectrum of
biological actions, including antihypertensive, antibacterial, antituberculosis, anti-asthmatic, anticancer,
antimalarial, and anti-inflammatory characteristics'®23. Moreover, pyrimidines ?*?” and pyridines 22732 are
crucial heterocycles with noteworthy biological characteristics.

Furthermore, pyrimidoquinolines have been found to display substantial biological properties as
antimicrobial®3>3%, antioxidant3*, anticancer3®-3°, anti-inflammatory343>, analgesic3>*° and antimalarial®®
activities.

It has been demonstrated that thiazoles possess antifungal, antibacterial, analgesic, anti-inflammatory,
antiprotozoal, antiviral, antioxidant, anticancer, and antidiabetic properties 442,

Besides, to address the problem of drug resistance, the idea of hybrid pharmaceuticals has provided a new
drug design technique that combines two or more drugs with intrinsic action in one agent**~>2. Molecular
hybridization (MH) is regarded as a strong method for the synthesis of molecules with more than one
structural unit with enhanced bioactivities3.

In consideration of these improvements and our continuous endeavor to explore the synthesis of
heterocycles,05458  we  present the design and synthesis of  6-aryl-3-(arylamino)-5H-
thiazolo[3',2":1,2]pyrimido[4,5-b]quinolines as novel hybrid molecules.

Results and Discussion

Recently, we reported the synthesis of pyrimido[4,5-b]quinolines 4a-d in which phenoxy-N-arylacetamide is
linked to the position five of the pyrimido[4,5-b]quinoline system in 67-93% vyield via a three-component
reaction of aldehydes 1a-d with two moles of both 6-aminouracil 3 and 5,5-dimethyl-1,3-cyclohexanedione 2
in acetic acid at reflux (Scheme 1).3°
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1a-d

X =H, Me, MeO, ClI
Scheme 1. Synthesis of pyrimido[4,5-b]quinolines 4a-d.

In continuation of this work, we attempted to synthesize novel pyrimido[4,5-b]quinolines 5 in which N-
arylacetamide is linked to position two of the pyrimido[4,5-b]quinoline system via thioether linkage (Figure 1).
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Figure 1. Structure of pyrimido[4,5-b]quinolines 5 linked to N-arylacetamide via thioether linkage.

For this purpose, the 2-((4-amino-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-arylacetamides 9 have been
chosen as precursors to our target compounds. They are prepared through the direct S-alkylation reaction of
6-aminothiouracil 3 with the 2-chloro-N-arylacetamides 8 in the presence of anhydrous KOH (Scheme 2). NMR
spectroscopy and theoretical studies of related compounds rule out the other potential N-alkylated product
10%°. Furthermore, the methylene carbon was detected at & 34.5 ppm in the 3C NMR spectrum of 9b, implying
that the methylene carbons are bound to sulfur. Additionally, it showed that there was no C=S signal®?, which
is very strong evidence for the alkylation of sulfur.
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Scheme 2. Synthesis of 2-((4-amino-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-arylacetamides 5a-d.

Upon establishing the chemical structure of 9, their reactivity towards the activated double bond in the
Michael addition process has been examined. Consequently, the intermediate Michael addition product, 2-((5-
phenyl-octahydropyrimido[4,5-b]quinolin-2-yl)thio)-N-phenylacetamide 12a was produced by reacting one
equivalent of 9a with the mole equivalents of both benzaldehyde 11 and dimedone 2. Under the effect of
reaction conditions, compound 12a cyclized directly to give 6-phenyl-3-(phenylamino)-5H-
thiazolo[3',2":1,2]pyrimido[4,5-b]quinoline 13a in 86% yield (Method A, Scheme 3). The formation of 13a
rather than 12a is strongly evidenced based on mass spectrometry that indicated the loss of a water molecule
(m/z 468). In addition, *H NMR of 13a indicated the absence of -SCH>- group at & 3.0-4.0 ppm and the
appearance of singlet at 7.98 ppm for H-2.
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Scheme 3. A three-component synthesis of 6-phenyl-3-(phenylamino)-5H-thiazolo[3',2":1,2]pyrimido[4,5-
b]quinoline 13a.

The same product 13a could be alternatively produced in 84% yield via the alkylation of the initially
formed 5-phenyl-2-thioxopyrimido[4,5-b]quinoline-4,6-dione 14a%>%3 with the mole equivalent of 2-chloro-N-
phenylacetamide 8a in the presence of KOH (Method B, Scheme 4). Compound 14a was produced via the

interaction of 6-amino-2-thioxopyrimidin-4-one 3 with benzaldehyde 11 and dimedone 2 in refluxing acetic
acid56'62'63.
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Scheme 4. Synthesis of 13a via the alkylation of 2-thioxopyrimido[4,5-b]quinoline 14a.5%53
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Motivated by these results, the synthetic scope of this reaction has been broadened to prepare some 6-
aryl-3-(arylamino)-5H-thiazolo[3',2":1,2]pyrimido[4,5-b]quinolines 13b-e with different substituents at
positions 3 and 6 via either the reaction of 2-((4-amino-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-
arylacetamides 9b-d with one equivalent of both substituted arylaldehydes 11b-d and dimedone 2 (Method A)
or the direct alkylation reaction of 5-aryl-2-thioxohexahydropyrimido[4,5-b]quinoline-4,6-diones 14b-d>® with
2-chloro-N-arylacetamides 8a-d (Method B) (Scheme 5, Table 1).

H
o
R ©

8a, R'=H
8b, R" = Me
8c, R' = OMe
)j\ Acetlc acid 8d,R"=Cl
Reﬂux N N KOH / EtOH
H H
Method B)
3 11b, R2 = Me 14b, R? = Me
11¢c, R2 = MeO 14¢, R? = MeO
11d, R2 = CI 14d, R2 = CI

9b, R' = Me
gc. R' = OMe (Method A)
9d, R"=ClI

CHO

11b-d

Scheme 5. Synthesis of 5H-thiazolo[3',2":1,2]pyrimido[4,5-b]quinolines 13b-e.

Table 1. % yield of compounds 13b-e

Yield (%)
Compound R! R? Method A Method B
13b H OCH3 84 80
13c CH3 CH3 89 83
13d OCH3 OCH3 83 80
13e cl H 82 78

The constitutions of compounds 13 were approved based on spectral data. The mass spectrometry of
compound 13c as a representative example showed a molecular ion peak at m/z 498 as a base peak
corresponding to the removal of a water molecule. 'H NMR of 13c indicated the presence of three singlets at
0.93, 1.03, and 2.20 for three methyl groups. Besides it featured two singlets at 4.91 and 7.94 for the
respective H6 and H2. Moreover, H8 and H10 appeared as multiplets in the region 2.01-2.25 and 2.45-2.54
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ppm. 'H NMR indicated the aromatic protons as four doublets at 7.00, 7.11, 7.37, and 7.56 ppm. The two
broad singlets at 10.24 and 11.09 ppm were assigned to two NH groups.

It is worth mentioning that octahydropyrimido[4,5-b]quinolin-2-ylthio-N-(p-tolyl)acetamide 12b could be
obtained as the sole product in 85% yield when 9b reacted with aldehyde 11d and dimedone 2 in acetic acid at
reflux. The same product was obtained in 86% vyield by the alkylation reaction of 5-aryl-2-
thioxohexahydropyrimido[4,5-b]quinoline-4,6-dione 14d°® with 2-chloro-N-arylacetamide 8b in ethanolic KOH
(Scheme 6).
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H
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cl
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HsC
8b

Method A
85%
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Scheme 6. Synthesis of 5-aryl-octahydropyrimido[4,5-b]quinoline 12b.

The constitution of compound 12b was confirmed based on spectral data. The mass spectrometry showed
a molecular ion peak at m/z 536 as a base peak. *H NMR indicated the presence of three singlets at 0.89, 1.01,
and 2.27 for three methyl groups. Besides it featured two singlets at 3.98 and 4.86 for the respective -SCH,-
and H5. Moreover, H7 and H9 appeared as multiplets in the region 1.96-2.25 and 2.33-2.47 ppm. *H NMR
indicated the aromatic protons as a multiplet at 6 7.16—7.25 in addition to two doublets at 7.56, and 7.94. The
two broad singlets at 9.80 and 12.57 ppm were assigned to three NH groups.

Scheme 7 depicts a hypothesized reaction pathway for producing 13. In the presence of acid catalyst, 2-
((4-amino-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-arylacetamide 9 condensed with dimedone 2, resulting in
the formation of the cyclic enaminones 15, that undergo nucleophilic addition to the corresponding aldehydes
11 to give the intermediates 16. Subsequent water elimination produces triene 17. Intermediate 17 undergoes
61 electrocyclization to afford 18 which tautomerizes to create product 12. Nucleophilic addition of ring-NH of
12 to the carbonyl group of arylacetamide side-chain affords intermediate 19. Elimination of water leads to
the final isolable products 13.

Page 7 of 16 ©AUTHOR(S)



Arkivoc 2024 (8) 202412221 Omar, R. S. et al.

o)
N\ﬂ/\s)\\N NH, i
" 0 AcOH H |
H

G N ;
R1©/H\g/\s)\\N \N/@ ©/ \ﬂ/\s /@T

67n
electrocyclization

Scheme 7. Mechanistic pathway for the formation of 6-aryl-3-(arylamino)-5H-thiazolo[3',2":1,2]pyrimido[4,5-
b]quinolines 13.

The effective isolation of 12b provides evidence for the process mentioned above. Furthermore, in
support of this approach, we isolated the cyclic enaminones 15a and 15b by reacting 9a and 9b directly with
dimedone 2 in acetic acid at reflux for two hours. The reaction of 15 with aldehydes 11a and 11c in acetic acid
produced 13a, 13b, and 13d in 81-83% vyield (Scheme 8).
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Scheme 8. Stepwise synthesis of compounds 13.

Conclusions

We developed efficient methods for producing new thiazolo[3',2":1,2]pyrimido[4,5-b]quinolines via a multi-
component reaction or an S-alkylation reaction. The products' structures were validated using spectrum data
and elemental studies. This reaction has several benefits, including gentle reaction conditions, high yields, and
easy access to starting materials. This technique gives beneficial access to new compounds with expected
biological activity.

Experimental Section

General. Melting points were measured with a Stuart melting point apparatus and are uncorrected. The IR
spectra were recorded using a FTIR Bruker—vector 22 spectrophotometer as KBr pellets. The *H and 3C NMR
spectra were recorded in DMSO—-ds as solvent on Varian Gemini NMR spectrometer at 300 MHz and 75 MHz,
respectively, using TMS as internal standard. Chemical shifts are reported as 6 values in ppm. Mass spectra
were recorded with a Shimadzu GCMS—QP-1000 EX mass spectrometer in El (70 eV) model. The elemental
analyses were performed at the Micro analytical center, Cairo University.

General procedure for the synthesis of compounds 9a-d. To a mixture of 2-chloro-N-arylacetamide
derivatives 8a-d (10 mmol), 6-amino-2-thioxo-2,3-dihydropyrimidin-4(1H)-one (3) (1.43 g, 10 mmol), and
potassium hydroxide (0.56 g, 10 mmol) in absolute EtOH (20 mL). The solution is heated at reflux for 3 h. The
excess solvent was removed under reduced pressure and the collected residue was recrystallized from
EtOH/dioxane (5:1, v/v).
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2-((4-Amino-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-phenylacetamide (9a). Colorless crystals (2.54 g, 92%).
Mp 264 °C. IR (KBr) u 3475, 3336, 3255, 3194 (2NH and NH3), 1675 (C=0), 1650 (C=0) cm™’. 'H NMR (300 MHz,
DMSO-ds): 6 3.94 (s, 2H, S-CH,), 5.03 (s, 1H, =C-H), 6.53 (s, 2H, NH2), 7.01 — 7.61 (m, 5H, Ar-H), 10.26 (s, 1H,
NH), 11.20 (s, 1H, NH) ppm. MS (El, 70 eV): m/z (%) 276 [M]*. Anal. Calcd for C12H12N40S: C, 52.16; H, 4.38; N,
20.28. Found: C, 52.14; H, 4.35; N, 20.22.
2-((4-Amino-6-ox0-1,6-dihydropyrimidin-2-yl)thio)-N-(p-tolyl)acetamide (9b). Colorless crystals (2.73 g, 94%).
Mp 258-260 °C; IR (KBr) u 3487, 3339, 3278, 3194 (2NH and NH3), 1674 (C=0), 1654 (C=0) cm™. *H NMR (300
MHz, DMSO-ds): & 2.24 (s, 3H, CHs), 3.94 (s, 2H, S-CH,), 5.04 (s, 1H, =C-H), 6.55 (s, 2H, NH,), 7.09 (d, J 8.1 Hz,
2H, Ar-H), 7.48 (d, J 8.1 Hz, 2H, Ar-H), 10.16 (s, 1H, NH), 11.54 (s, 1H, NH) ppm. 13C NMR (75 MHz, DMSO-d): &
20.4, 34.5, 81.4, 119.3, 129.1, 132.4, 136.4, 163.0, 163.8, 165.2, 166.4 ppm. MS (El, 70 eV): m/z (%) 290 [M]*.
Anal. Calcd for C13H14N40,S: C, 53.78; H, 4.86; N, 19.30. Found: C, 53.74; H, 4.80; N, 19.31.
2-((4-Amino-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-(4-methoxyphenyl)acetamide (9c). Gray crystals (2.78
g, 91%). Mp 242-244 °C. IR (KBr) v 3481, 3398, 3270, 3188 (2NH and NH3), 1672 (C=0), 1653 (C=0) cm™. H
NMR (300 MHz, DMSO-ds): & 3.70 (s, 3H, OCHs), 3.90 (s, 2H, S-CH,), 5.03 (s, 1H, =C-H), 6.50 (s, 2H, NH.), 6.86
(d, J9.0 Hz, 2H, Ar-H), 7.49 (d, J 9.0 Hz, 2H, Ar-H), 10.16 (s, 1H, NH), 11.04 (s, 1H, NH) ppm. MS (El, 70 eV): m/z
(%) 306 [M]*. Anal. Calcd for C13H1aN403S: C, 50.97; H, 4.61; N, 18.29 Found: C, 50.90; H, 4.55; N, 18.21.
2-((4-Amino-6-ox0-1,6-dihydropyrimidin-2-yl)thio)-N-(4-chlorophenyl)acetamide (9d). Colorless crystals
(2.95 g, 95%). Mp 254 — 256 °C. IR (KBr) u 3480, 3394, 3248, 3165 (2NH and NH;), 1673 (C=0), 1660 (C=0) cm"
1. I1H NMR (300 MHz, DMSO-ds): & 3.89 (s, 2H, S-CH>), 5.03 (s, 1H, =C-H), 6.37 (s, 2H, NH>), 7.32 (d, J 8.9 Hz, 2H,
Ar-H), 7.63 (d, J 8.9 Hz, 2H, Ar-H), 10.74 (s, 1H, NH), 11.70 (s, 1H, NH) ppm. MS (El, 70 eV): m/z (%) 312 [M+2]",
310 [M]*. Anal. Calcd for C12H11CIN4O3S: C, 46.38; H, 3.57; N, 18.03 Found: C, 46.35; H, 3.50; N, 18.02.

General procedure for synthesis of compounds 12b and 13a-e

Method A. A mixture of 2-((4-amino-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-arylacetamide 9a-d (1 mmol),
dimedone (2) (0.14 g, 1 mmol), and aromatic aldehyde 11a-d (1 mmol) was heated at reflux for 3 h in glacial
acetic acid (20 mL). The solvent was removed under reduced pressure and the collected residue was
recrystallized from EtOH/dioxane (5:1, v/v).

Method B. A mixture of 5-arylhexahydropyrimido[4,5-b]quinoline-4,6(1H,7H)-dione derivatives 14a-d (1
mmol), 2-chloro-N-arylacetamide derivatives 8a-d (1 mmol), potassium hydroxide (0.06 g, 1 mmol) was heated
at reflux in absolute ethanol (30 mL) for 3 h. The excess solvent was removed under reduced pressure. The
obtained residue was treated with aq. HCl (1 N, 20 mL) and washed thoroughly with distilled water. After
being dried in air, the crude solid was purified by recrystallization from EtOH/dioxane (5:1, v/v).

Method C. (for compounds 13a, 13b, and 13e): A mixture of enamine 15a,d (1 mmol) and aromatic aldehydes
11a,b (1 mmol) was heated at reflux in glacial AcOH for 3 h. The solvent was removed under reduced pressure
and the collected residue was recrystallized from EtOH/dioxane (5:1, v/v).
2-((5-(4-Chlorophenyl)-8,8-dimethyl-4,6-dioxo-3,4,5,6,7,8,9,10-octahydropyrimido[4,5-b]quinolin-2-yl)thio)-
N-(p-tolyl)acetamide (12b). Colorless crystals (method A: 0.45 g, 85%; method B: 0.46 g, 86%). Mp 194-196 2C;
IR (KBr) u 3478, 3392, 3302 (3NH), 1772, 1681, 1676 (3C=0) cm™. *H NMR (300 MHz, DMSO-ds): 6 0.89 (s, 3H,
CHs), 1.01 (s, 3H, CHs), 1.96 — 2.25 (m, 2H, CHa), 2.27 (s, 3H, CHs), 2.33 — 2.47 (m, 2H, CH2), 3.98 (s, 2H, S-CH.),
4.86 (s, 1H, H-5), 7.16 — 7.25 (m, 4H, Ar-H), 7.56 (d, J 8.5 Hz, 2H, Ar-H), 7.94 (d, J 8.5 Hz, 2H, 2H, Ar-H), 9.80 (s,
1H, NH), 12.57 (br, 2H, 2NH) ppm. MS (El, 70 eV): m/z (%) 536 [M+2]*, 534 [M]*. Anal. Calcd for CasH27CIN4O3S:
C, 62.85; H, 5.09; N, 10.47. Found: C, 62.78; H, 5.03; N, 10.44.
9,9-Dimethyl-6-phenyl-3-(phenylamino)-6,9,10,11-tetrahydro-5H-thiazolo[3',2":1,2]pyrimido[4,5-
blquinoline-5,7(8H)-dione (13a). Colorless crystals (method A: 0.40 g, 86%; method B: 0.39 g, 84%; method C:
0.38 g, 81%). Mp >300 2C. IR (KBr) u 3478, 3362 (2NH), 1715, 1671 (2C=0) cm-L. *H NMR (300 MHz, DMSO-ds):
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6 0.93 (s, 3H, CH3), 1.03 (s, 3H, CHs), 2.02 — 2.24 (m, 2H, CH>), 2.42 — 2.55 (m, 2H, CH), 4.97 (s, 1H, H-6), 7.18 —
7.26 (m, 5H, Ar-H), 7.48 — 7.59 (m, 3H, Ar-H), 7.67 (d, J 7.7 Hz, 2H, Ar-H), 7.98 (s, 1H, H-2), 10.32 (s, 1H, NH),
11.45 (br, 1H, NH) ppm. MS (El, 70 eV): m/z (%) 468 [M]*. Anal. Calcd for C27H2aN405S: C, 69.21; H, 5.16; N,
11.96. Found: C, 69.16; H, 5.06; N, 11.88.
6-(4-Methoxyphenyl)-9,9-dimethyl-3-(phenylamino)-6,9,10,11-tetrahydro-5H-thiazolo[3',2':1,2]pyrimido
[4,5-b]quinoline-5,7(8H)-dione (13b). Colorless crystals (method A: 0.42 g, 84%; method B: 0.40 g, 80%;
method C: 0.41 g, 83%). Mp >300 °C. IR (KBr) v 3478, 3362 (2NH), 1715, 1671 (2C=0) cmL. 1H NMR (300 MHz,
DMSO-de): 6 0.92 (s, 3H, CHs), 1.02 (s, 3H, CHs), 2.00 — 2.23 (m, 2H, CH;), 2.45 — 2.53 (m, 2H, CH>), 3.83 (s, 3H,
OCHs3), 4.89 (s, 1H, H-6), 6.76 (d, J 8.3 Hz, 2H, Ar-H), 7.10 — 7.14 (m, 5H, Ar-H), 7.63 (d, J 8.5 Hz, 2H, Ar-H), 7.92
(s, 1H, H-2), 10.23 (s, 1H, NH), 11.07 (br, 1H, NH) ppm. MS (El, 70 eV): m/z (%) 498 [M]*. Anal. Calcd for
CasH26N403S: C, 67.45; H, 5.26; N, 11.24. Found: C, 67.40; H, 5.16; N, 11.17.
9,9-Dimethyl-6-(p-tolyl)-3-(p-tolylamino)-6,9,10,11-tetrahydro-5H-thiazolo[3',2":1,2]pyrimido[4,5-
b]quinoline-5,7(8H)-dione (13c). Colorless crystals (method A: 0.44 g, 89%; method B: 0.41 g, 83%). Mp >300
oC. IR (KBr) u 3476, 3361 (2NH), 1722, 1676 (2C=0) cm™*. *H NMR (300 MHz, DMSO-ds): 6 0.93 (s, 3H, CHs),
1.03 (s, 3H, CHs), 2.01 — 2.25 (m, 2H, CH,), 2.20 (s, 3H, CHs), 2.37 (s, 3H), 2.45 — 2.54 (m, 2H, CH,), 4.91 (s, 1H,
H-6), 7.00 (d, J 7.8 Hz, 2H, Ar-H), 7.11 (d, J 7.7 Hz, 2H, Ar-H), 7.37 (d, J 7.9 Hz, 2H, Ar-H), 7.56 (d, J 7.9 Hz, 2H,
Ar-H), 7.94 (s, 1H, H-2), 10.24 (s, 1H, NH), 11.09 (br, 1H, NH).ppm. 133C NMR (75 MHz, DMSO-ds): & 20.6, 21.2,
26.7, 29.0, 32.2, 33.6, 38.8, 50.2, 98.0, 110.4, 118.1, 127.7, 128.4, 130.1, 130.5, 134.9, 135.1, 141.5, 143.1,
149.9, 150.6, 157.4, 158.5, 162.5, 194.3 ppm. MS (El, 70 eV): m/z (%) 496 [M]*. Anal. Calcd for C2sH2sN405S: C,
70.14; H, 5.68; N, 11.28. Found: C, 70.05; H, 5.60; N, 11.24.
6-(4-Methoxyphenyl)-3-((4-Methoxyphenyl)amino)-9,9-dimethyl-6,9,10,11-tetrahydro-5H-
thiazolo[3',2":1,2]pyrimido[4,5-b]quinoline-5,7(8H)-dione (13d). Colorless crystals (method A: 0.44 g, 83%;
method B: 0.42 g, 80%). Mp >300 oC. IR (KBr) u 3483, 3355 (2NH), 1724, 1677 (2C=0) cm™%. *H NMR (300 MHz,
DMSO-ds): & 0.93 (s, 3H, CHs), 1.02 (s, 3H, CHs), 2.01 — 2.23 (m, 2H, CHa), 2.46 — 2.53 (m, 2H, CH,), 3.66 (s, 3H,
OCHs), 3.84 (s, 3H, OCHs), 4.90 (s, 1H, H-6), 6.74 — 6.76 (m, 2H, Ar-H), 7.09 — 7.15 (m, 4H, Ar-H), 7.63 (d, J 9.2
Hz, 2H, Ar-H), 7.93 (s, 1H, H-2), 10.25 (s, 1H, NH), 12.25 (br, 1H, NH) ppm. MS (El, 70 eV): m/z (%) 528 [M]".
Anal. Calcd for CagH28N404S: C, 65.89; H, 5.34; N, 10.60. Found: C, 65.83; H, 5.30; N, 10.53.
3-((4-Chlorophenyl)amino)-9,9-dimethyl-6-phenyl-6,9,10,11-tetrahydro-5H-thiazolo[3',2':1,2]pyrimido[4,5-
b]quinoline-5,7(8H)-dione (13e). Colorless crystals (method A: 0.41 g, 82%; method B: 0.39 g, 78%; method C:
0.41 g, 82%). Mp >300 ©C. IR (KBr) u 3481, 3360 (2NH), 1721, 1680 (2C=0) cm™. *H NMR (300 MHz, DMSO-db):
8 0.93 (s, 3H, CHs), 1.03 (s, 3H, CHs), 2.02 — 2.24 (m, 2H, CH,), 2.42 — 2.55 (m, 2H, CH=), 4.96 (s, 1H, H-6), 7.18 —
7.26 (m, 4H, Ar-H), 7.51 — 7.59 (m, 3H, Ar-H), 7.67 (d, J 8.2 Hz, 2H, Ar-H), 7.97 (s, 1H, H-2), 10.32 (s, 1H, NH),
11.03 (br, 1H, NH) ppm. MS (El, 70 eV): m/z (%) 504 [M+2]*, 502 [M]". Anal. Calcd for C,7H23CIN4O,S: C, 64.47;
H, 4.61; N, 11.14. Found: C, 64.36; H, 4.52; N, 11.07.

General procedure for the synthesis of compounds 15a,b. A mixture of 2-((4-amino-6-oxo-1,6-
dihydropyrimidin-2-yl)thio)-N-arylacetamide 9a,d (1 mmol), dimedone (2) (0.14 g, 1 mmol) was heated at
reflux in glacial AcOH (20 mL) for 3 h. The solvent was removed under reduced pressure and the remaining
residue was recrystallized from EtOH/dioxane (5:1, v/v).
2-((4-((5,5-Dimethyl-3-oxocyclohex-1-en-1-yl)amino)-6-oxo-1,6-dihydropyrimidin-2-yl)thio)-N-
phenylacetamide (15a). Colorless crystals (0.34 g, 86%). Mp >300 2C. IR (KBr) u 3481, 3360, 3291 (3NH), 1721,
1680, 1665 (3C=0) cmL. 'H NMR (300 MHz, DMSO-ds): & 0.89 (s, 3H, CHs), 1.00 (s, 3H, CHs), 1.97 —2.20 (m, 2H,
CHa), 2.44 — 2.48 (m, 2H, CHa), 3.87 (s, 2H, S-CH.), 4.87 (s, 1H, H-2’), 6.43 (s, 1H, H-5), 7.16 — 7.25 (m, 5H, Ar-H),
9.79 (s, 1H, NH), 10.78 (br, 1H, 1NH), 11.28 (br, 1H, INH) ppm. MS (El, 70 eV): m/z (%) 398 [M]*. Anal. Calcd for
Ca0H22N403S: C, 60.28; H, 5.57; N, 14.06. Found: C, 60.21; H, 5.55; N, 14.09.
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N-(4-Chlorophenyl)-2-((4-((5,5-dimethyl-3-oxocyclohex-1-en-1-yl)Jamino)-6-oxo-1,6-dihydropyrimidin-2-
yl)thio)acetamide (15b). Colorless crystals (0.38 g, 88%). Mp >300 2C. IR (KBr) u 3475, 3365, 3298 (3NH), 1724,
1681, 1666 (3C=0) cm™. 'H NMR (300 MHz, DMSO-ds): 6§ 0.93 (s, 3H, CHs), 1.03 (s, 3H, CHs), 2.02 — 2.24 (m, 2H,
CH,), 2.42 — 2.55 (m, 2H, CH,), 4.96 (s, 1H, H-6), 7.18 — 7.26 (m, 4H, Ar-H), 7.51 — 7.59 (m, 3H, Ar-H), 7.67 (d, J
8.2 Hz, 2H, Ar-H), 7.97 (s, 1H, H-2), 10.32 (s, 1H, NH), 11.03 (br, 1H, NH) ppm. MS (El, 70 eV): m/z (%) 434
[M+2]%, 432 [M]*. Anal. Calcd for C0H21CIN4O3S: C, 55.49; H, 4.89; N, 12.94. Found: C, 55.44; H, 4.81; N, 12.90.

Supplementary Material

Spectral data including copies of *H and 3C NMR spectra of new compounds are given in the supplementary
material associated with this manuscript.
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