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Abstract

A one-pot synthesis of 3-benzoylamino derivatives of 5- to 8-membered cycloalka[b]pyran-2-
ones S and 2H-pyran-2-ones 10, starting from the appropriate alkanones 1 and 8, respectively,
N,N-dimethylformamide dimethyl acetal (DMFDMA) and hippuric acid in the presence of a
large excess of acetic anhydride, is described. A comparison of conventional thermal activation
with microwave activation is given in the case of synthesis of 5¢. The benzoyl protective group
on amino moiety of the fused pyran-2-ones 5 and derivatives 11 was successfully removed by
gentle heating in sulfuric acid resulting in the formation of the corresponding 3-
aminocycloalka[b]pyran-2-ones 7 and 3-amino-2H-pyran-2-ones 12 in high yield.

Keywords: Heterocycles, 2H-pyran-2-ones, fused pyran-2-ones, benzamides, microwave
activation, o-enaminoketones

Introduction

The importance of pyran-2-one derivatives as building blocks in the field of synthetic and
medicinal chemistry has been well established and is a consequence of their interesting structural
features and diverse pharmacological properties." The pyran-2-one ring is highly susceptible to
nucleophilic attack at the electrophilic centers C-2, C-4 and C-6, and a variety of synthetic
approaches for preparation of arenes and heteroarenes starting from pyran-2-ones has been
developed.” Reactions of 2H-pyran-2-ones with different dienophiles, have been widely
investigated and utilized for the preparation of a multitude of heterocyclic or carbocyclic
products.’
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The presence of 3-amino group on 2H-pyran-2-ones or fused pyran-2-ones opens additional
possibilities for their utilization as building blocks in heterocyclic chemistry. Recently, we have
described transformations of 3-benzoylamino derivatives of 2H-pyran-2-ones and fused pyran-2-
ones with maleic anhydride*® and maleimides*! under the conditions of the Diels—Alder
reaction yielding different bicyclo[2.2.2]oct-7-enes and benz[e]isoindoles. We have also
transformed several 3-benzoylamino-2H-pyran-2-ones into highly substituted aniline, biphenyl
and terphenyl derivatives in reactions with a variety of alkynes under thermal reaction
conditions, using high pressures or under the influence of microwaves.** ¢ Similarly, 3-amino-
2H-pyran-2-ones and 3-amino derivatives of fused pyran-2-ones have been transformed into
pyridazine derivatives via a novel reaction.” Since many of the 3-benzoylamino and 3-amino
compounds we applied for some of the above-mentioned transformations have not yet been
properly described, but only short notes about their syntheses were given previously,**®®f&3<
we report here high-yield synthetic procedures for the preparation of these compounds and their
full characterization data.

2H-Pyran-2-ones and fused pyran-2-ones can be prepared by a variety of methods
depending on the substitution pattern of the desired compounds.' In the past we developed a one-
pot synthesis of 3-acylamino derivatives of a wider variety of pyran-2-one ring containing
systems.’ This synthetic procedure requires compounds with highly activated methylene or
methyl group (1,3-dicarbonyl compounds, methyl ketones, lactones, thiolactone or lactam) which
are reacted with a one-carbon building block (DMFDMA, triethyl orthoformate, diethoxymethyl
acetate, or N,N-dimethylacetamide dimethyl acetal) and an N-acylglycine in acetic anhydride.

Herein we describe a modification of this procedure which is applicable for the
transformation of less activated ketones, such as cycloalkanones and arylacetones, into the
corresponding 3-benzoylamino-substituted pyran-2-one derivatives in high yield. Some of these
compounds, as well as some of previously described 3-benzoylamino-2H-pyran-2-ones,’ can be
effectively de-benzoylated in sulfuric acid yielding a series of the corresponding 3-amino
compounds in high yield. The target products thus obtained have been used in a variety of the
above-mentioned transformations.

Results and Discussion

We started our investigation with the application of a one-pot methodology toward the synthesis
of a series of cycloalka[h]pyran-2-ones Sa—d and 5-aryl-6-methyl-2H-pyran-2-one derivatives
10a,b. In the first step cycloalkanones 1 were heated with two equivalents of DMFDMA for 16 h
to prepare previously described a-enaminoketones 2.” Products 2 have not been isolated in the
pure state, only the remaining DMFDMA and eliminated methanol were evaporated in vacuo. To
the crude intermediate 2 hippuric acid and acetic anhydride were added and the reaction mixture
was heated at 90 °C for 4 h. Upon concentration, addition of ethanol to the oily residue and
cooling, the separated solid was filtered off to give a mixture of two products; namely, the
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expected fused pyran-2-one derivative 5 and the oxazolone derivative 6. For example, with the
starting 1a the ratio of 5a to 6a was 2.8 : 1 (as determined from the "H NMR spectrum of the
crude reaction mixture), and with 1b the ratio 5b : 6b was 1 : 1. We believe that unexpected
products 6a,b appeared in a competing reaction (to the formation of 5a,b) by the acetylation of
the intermediates 4 with acetic anhydride. Compounds 4 can exist in a series of tautomeric forms
also possessing different configurations around exocyclic double bonds and, as a consequence,
this opens up possibilities for a variety of reactions. The configuration of the exocyclic
oxazolone double bond in products 6a,b was determined on the basis of the coupled *C NMR
spectrum. Namely, the magnitude of the coupling constant between the oxazolone carbon 5-C
and vicinal proton of the exocyclic CH group was determined to be 4.6 Hz at 167.9 ppm for 6a
and 5.5 Hz at 168 ppm for 6b. These values are typical for the (Z)-isomers.*° The (Z)-structure
of 6a,b is also supported by the chemical shifts of 3-H atoms at the exocyclic double bond of the
compounds 6a,b (7.15 and 7.17 ppm for 6a and 6b, respectively), which is the same as that of
the related (42)-4-(3,4-dimethoxybenzylidene)-2-phenyloxazol-5(4H)-one (7.15 ppm).gc1

Next we investigated a possibility of transformation of oxazolone derivatives 6 into fused
pyran-2-ones 5. The oxazolone derivative 6b was transformed on heating for 10 h in boiling
pyridine into pyran-2-one 5b. Similarly, an equimolar mixture of compounds Sb and 6b was
heated for 6 h in a mixture of pyridine and triethylamine to give fused pyran-2-one Sb almost
quantitatively. We believe that during this process the acetyl moiety is removed from the
cyclohexene unit to give intermediate 4, and the latter cyclizes to the pyran-2-one derivative.
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Scheme 1
With the above results in hand, we have developed a new modification of the one-pot

methodology for the synthesis of Sa—d, which, in the first step, requires conversion of the
monoactivated cycloalkanones la—d into the corresponding a-enaminoketones 2a—d with a
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twofold excess of DMFDMA under reflux for 16 h (step 1). After evaporation of the volatile
components crude 2-[(dimethylamino)methylene]cycloalkanones were reacted with hippuric acid
(equimolar amount to starting alkanone) in acetic anhydride at 90 °C for 4 h (step 2). Further
evaporation of volatile components afforded tarry residues which were treated with a mixture of
pyridine and triethylamine under reflux for 9 h (step 3). Upon evaporation, ethanol was added to
the residue and the products 5a—d were isolated in 60—-73% yields in crystalline form (Scheme
2). These yields are generally significantly higher than those obtained by previously® published
modifications. It is of interest to note that the compound 5b was already prepared in a two-step
process from 4-ethoxymethylene-2-phenyloxazol-5(4H)-one and 1-piperidinocyclohexene.’
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Scheme 2

During recent years, the application of microwaves as a green source of heating is of
increasing importance in organic synthesis.'’ Therefore, on the basis of our previously reported
results*>*&!"*" and the results of others,''*™ we tested the synthesis of 5¢ also under microwave
irradiation conditions. With the use of a closed reaction vessel and higher reaction temperatures
(130 °C) we have been able to significantly reduce the reaction times in all three steps. We
managed to reduce the total time of heating from 29 h under conventional reaction condition to
10 h under microwave irradiation with a negligible change in the yield on 10 mmol scale (65%
versus 62% yield).

In addition to monoactivated cycloalkanones we have also applied the one-pot synthetic
procedure for the conversion of sterically hindered ketones, such as arylacetones 8, in order to
prepare 2H-pyran-2-ones 10a,b containing a large electron-donating substituent in position 5
(Scheme 3). Here, we started from aryl-substituted acetone derivatives 8, DMFDMA and
hippuric acid in acetic anhydride. For the successful preparation of the products 10a,b only
modified steps 1 and 2 from the above method were required and the target compounds were
isolated in high yields (78—81%). The intermediate a-enaminoketones 9'> have not been isolated
in the pure state during this process. Though the reactive site (the methylene group) of
arylacetones applied in this investigation is sterically much more hindered than the methyl group
of aryl methyl ketones,* here products 10 were isolated in higher yields than previously prepared
6-substituted 2H-pyran-2-ones. The products 10 thus obtained exhibit a novel pattern of
substituents (i. e. 3-amino-5-aryl-6-methyl-) of 2H-pyran-2-one system.
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The benzoylamino moiety of fused pyran-2-ones Sa—d was deprotected by gentle heating
in concentrated sulfuric acid,” followed by the aqueous work-up, thus giving rise to 3-amino
derivatives 7a—d in 79-92% yield (see Scheme 2). The same method is applicable for the
preparation of simple 3-amino-6-substituted- and 3-amino-4,6-disubstituted-2H-pyran-2-ones
12a—e from the appropriate 3-benzoylamino precursors 1la—e (Scheme 4). The starting
derivatives 11 were heated in concentrated sulfuric acid (as above) and after the work-up the
corresponding products 12 were successfully isolated in 78—97% yield. The product 12b was

previously prepared by the reduction of 3-nitro-6-phenyl-2H-pyran-2-one."*
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Scheme 4

Conclusions

We have developed a one-pot synthesis for the preparation of 5- to 8-membered cycloalkene-
fused pyran-2-one derivatives 5 starting from the appropriate cycloalkanones, DMFDMA and
hippuric acid in the presence of a large excess of acetic anhydride. A modified one-pot
methodology was also used for the preparation of N-(5-aryl-6-methyl-2-ox0-2H-pyran-3-
yl)benzamides 10. The benzoylamino moiety of the compounds 5 was successfully deprotected
by gentle heating in sulfuric acid to give the corresponding 3-aminocycloalka[b]pyran-2-ones 7.
Similarly, a variety of 3-amino-6-substituted- and 3-amino-4,6-disubstituted-2 H-pyran-2-ones 12
was also obtained from 11 on heating with sulfuric acid. These two high yielding synthetic
procedures represent useful ways for the preparation of benzoylamino and amino derivatives of
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pyran-2-ones, often used building blocks in synthetic organic chemistry, as previously shown by
their fruitful application in a variety of transformations.*-¢-4"&><

Experimental Section

General Procedures. Melting points were determined on a Kofler micro hot stage, and are
uncorrected. 'H and C NMR spectra were recorded at 29 °C in DMSO-ds or CDCl; with a
Bruker Avance DPX 300 spectrometer, using TMS as an internal standard. The coupling
constants (J) are given in Hz. 2D NMR experiments (‘H-"H and 'H-"C) were performed in order
to fully assign the structures of the 3-benzoylamino compounds 5 and 10. IR spectra were
obtained with a Bio-Rad FTS 3000 MX spectrophotometer. Mass spectra were recorded with a
VG-Analytical AutoSpec Q instrument. Elemental analyses (C, H, N) were performed with a
Perkin-Elmer 2400 CHNS/O analyzer. TLC was carried out on Fluka silica-gel TLC sheets.
Microwave reactions were conducted in air using a focused microwave unit (Discover by CEM
Corporation, Matthews, NC). The machine consists of a continuous, focused microwave power
delivery system with an operator-selectable power output from 0 to 300 W. Reactions were
performed in a glass vessels (capacity 10 mL) sealed with a septum. The pressure was controlled
by a load cell connected to the vessel via septum. The temperature of the contents of the vessel
was monitored using a calibrated infrared temperature controller mounted under the reaction
vessel. The mixtures were stirred with a Teflon-coated magnetic stirring bar in the vessel.
Temperature, pressure and power profiles were recorded using commercially available software
provided by the manufacturer of the microwave unit. Starting 3-benzoylamino compounds 11
were prepared as described previously.® Other reagents and solvents were used as obtained from
the commercial sources.

General procedure for the synthesis of Sa—d

(a) Conventional heating. A mixture of a cycloalkanone 1a—d (50 mmol) and DMFDMA
(11.917 g, 100 mmol) was refluxed for 16 h. The volatile components were removed under
reduced pressure and the crude 2-[(dimethylamino)methylene]cycloalkanone 2a—d was reacted
with hippuric acid (8.959 g, 50 mmol) in acetic anhydride (65 mL) at 90 °C for 4 h. The volatile
components were removed under reduced pressure, a mixture of pyridine (50 mL) and
triethylamine (12.5 mL) was added, and the resulting solution refluxed for 9 h. After the removal
of the volatile components the residue was treated with ethanol (40 mL) and, after prolonged
cooling (3—5 days), the precipitate was filtered off and washed with a small amount of ethanol (4
mL) to afford the corresponding products Sa—d.

(b) Microwave heating. A mixture of cycloalkanone 1c¢ (1.122 g, 10 mmol) and DMFDMA
(2.383 g, 20 mmol) was irradiated with microwaves for 4 h (final temperature 130 °C, power 100
W, ramp time 5 min). The volatile components were removed under reduced pressure and to the
crude 2-[(dimethylamino)methylene]cycloheptanone (2¢), hippuric acid (1.792 g, 10 mmol) and
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acetic anhydride (2.5 mL) were added and irradiated with microwaves for 2 h (final temperature
130 °C, power 60 W, ramp time 5 min). The volatile components were removed under reduced
pressure and a mixture of pyridine and triethylamine (4 : 1, 2.5 mL) was added. The reaction
mixture was irradiated for 4 h (final temperature 130 °C, power 60 W, ramp time 5 min), then it
was evaporated to dryness under reduced pressure and ethanol (8 mL) was added. Upon
prolonged cooling (3—5 days), the precipitate was filtered off and washed with a small amount of
ethanol (1 mL) to afford the product Se¢ (1.585 g, 62%).

Transformation of enaminoketones 2a,b to fused pyran-2-ones Sa,b and oxazolones 6a,b

A mixture of crude 2-[(dimethylamino)methylene]cyclopentanone (2a, 2.79 g, 20.0 mmol) or 2-
[(dimethylamino)methylene]cyclohexanone (2b, 2.64 g, 17.2 mmol), hippuric acid (for 2a: 3.60
g, 20.0 mmol or for 2b: 3.10 g, 17.2 mmol) and acetic anhydride (for 2a: 25 mL or for 2b: 14
mL) was heated at 90 °C for 4 h. The volatile components were removed in vacuo, EtOH (for 2a:
10 mL or for 2b: 9 mL) was added and the resulting mixture was cooled. The precipitated solid
was filtered off and washed with EtOH.

For 2a. A mixture (2.54 g) of fused pyran-2-one 5a and oxazolone 6a was obtained (molar ratio
2.8 : 1, from 'H NMR spectrum). Products separation by column chromatography on silicagel
(light petroleum / ethyl acetate = 5 : 1) yielded oxazolone 6a (248 mg, 0.8 mmol), fused pyran-2-
one 5a (650 mg, 2.5 mmol) and a residual mixture of both (1.24 g).

For 2b. A mixture (1.87 g) of fused pyran-2-one Sb and oxazolone 6b was obtained (molar ratio
1 : 1, from '"H NMR spectrum). Products separation by column chromatography on silicagel
(light petroleum / ethyl acetate = 5 : 1) yielded oxazolone 6b (217 mg, 0.7 mmol), fused pyran-2-
one 5b (383 mg, 1.4 mmol) and a residual mixture of both (940 mg).

Conversion of oxazolone 6b into fused pyran-2-one 5b

A mixture of oxazolone 6b (118 mg, 0.38 mmol) and pyridine (2 mL) was refluxed for 10 h.
Thereafter, the volatile components were removed in vacuo and the residue was separated by
radial chromatography on silicagel (light petroleum / ethyl acetate = 5 : 1) yielding 43 mg (42%)
of fused pyran-2-one Sb.

Conversion of a mixture of fused pyran-2-one Sb and oxazolone 6b into Sb

A previously obtained mixture (182 mg) of oxazolone 6b and fused pyran-2-one 5b
(approximate molar ratio 1 : 1) in pyridine (4 mL) and triethylamine (0.5 mL) was refluxed for 6
h. Thereafter, the volatile components were removed in vacuo, MeOH was added and the
precipitated solid was filtered off yielding 125 mg (0.46 mmol) of fused pyran-2-one Sb.
General procedure for the synthesis of 10a,b

A mixture of (4-methoxyphenyl)acetone or (3,4-dimethoxyphenyl)acetone (86 mmol) and
DMFDMA (21.45 g, 180 mmol) was refluxed for 4 h. The volatile components were removed in
vacuo, hippuric acid (15.41 g, 86 mmol) and acetic anhydride (110 mL) were added and the
mixture was heated at 90 °C for 4 h. Thereafter, the volatile components were removed in vacuo,
EtOH (55 mL) was added and cooled to —18 °C. The precipitated solid was filtered off and
washed with EtOH.
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General procedure for the synthesis of 7a—d and 12a—e. A mixture of a 3-benzoylamino-
pyran-2-one derivative Sa—d or 11a—e (5 mmol) and 5 mL of concentrated H,SO4 was heated at
60—65 °C for 2 h. Upon cooling and adding 50 g of water-ice mixture, the precipitated benzoic
acid was filtered off. The filtrate was neutralized with NaHCO; and the precipitated product was
filtered off. For the isolation of the products 12a,c extraction with CH,Cl, was used. For the
isolation of the product 12b the precipitated material, formed after the addition of water-ice
mixture, is filtered off, dispersed in water and neutralized with Na,COj. Precipitated product 12b
is then filtered off.

Analytical and spectroscopic data of the products.
N-(2-0Ox0-2,5,6,7-tetrahydrocyclopenta[b]pyran-3-yl)benzamide (5a). This compound (9.308
g, 73%) was obtained as long brown needles (EtOH), mp 177-179 °C; Anal. Calcd. CsH;3NOs:
C, 70.58; H, 5.13; N, 5.49. Found: C, 70.41; H, 5.09; N, 5.42; IR (KBr, cm™) 3356, 1705, 1663,
1638, 1525; '"H-NMR (300 MHz, CDCl3) & 2.15 (2H, m, 6'-CH,), 2.73 (2H, m, 5'-CH,), 2.82
(2H, m, 7'-CHy), 7.53 (3H, m, Ph), 7.89 (2H, m, Ph), 8.45 (1H, s, 4'-H), 8.65 (1H, br. s, NH);
BC-NMR (75.5 MHz, CDCls) & 20.8, 28.6, 30.6, 116.7, 122.9, 123.9, 127.1, 128.9, 132.3, 133.9,
156.2, 161.1, 166.0; MS m/z: 255 (M", 57%), 105 (100%).

(o] o]
I T
NHCOPhA

N-(2-0Ox0-5,6,7,8-tetrahydro-2 H-chromen-3-yl)benzamide (Sb). This compound (8.340 g,
62%) was obtained as off-white cubiform crystals (MeOH/CHCls), mp 124-125 °C (mp’ 123
°C); Anal. Caled. Ci6H;sNOs: C, 71.36; H, 5.61; N, 5.20. Found: C, 71.18; H, 5.59; N, 5.24; IR
(KBr, cm™) 3358, 2941, 1705, 1661, 1645, 1523; '"H-NMR (300 MHz, CDCl5) 8 1.79 (4H, m, 6'-
CH,, 7-CH,), 2.47 (2H, m, 5'-CH,), 2.54 (2H, m, 8'-CH,), 7.51 (3H, m, Ph), 7.88 (2H, m Ph),
8.24 (1H, s, 4-H), 8.64 (1H, br. s, NH); "C-NMR (75.5 MHz, CDCl3) & 21.8, 22.1, 26.1, 26.9,
113.3, 123.1, 127.08, 127.12, 128.9, 132.3, 133.8, 152.6, 160.3, 166.0; MS m/z: 269 (M, 41%),

105 (100%).
(0] O
S
NHCOPh

N-(2-Ox0-2,5,6,7,8,9-hexahydrocyclohepta[b]pyran-3-yl)benzamide (5c¢). This compound
(9.200 g, 65%) was obtained as pinkish orange platelike crystals (MeOH/CHCI3), mp 138-140
°C; Anal. Caled. C7H;7;NOs: C, 72.07; H, 6.05; N, 4.94. Found: C, 71.99; H, 6.25; N, 4.82; IR
(KBr, cm™) 3354, 2918, 1699, 1661, 1636, 1560, 1528; '"H-NMR (300 MHz, CDCl5) 8 1.67 (4H,
m) and 1.82 (2H, m) (6'-CH,, 7'-CH,, 8'-CH), 2.55 (2H, m, 5'-CH,), 2.73 (2H, m, 9'-CH,), 7.53
(3H, m, Ph), 7.89 (2H, m, Ph), 8.34 (1H, s, 4'-H), 8.61 (1H, br. s, NH); >C-NMR (75.5 MHz,
CDCl3) ¢ 25.0, 26.7, 31.5, 31.7, 33.7, 118.6, 122.4, 127.1, 128.9, 129.3, 132.3, 133.8, 157.8,
160.2, 166.0; MS m/z: 283 (M, 50%), 105 (100%).
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N-(2-Ox0-5,6,7,8,9,10-hexahydro-2H-cycloocta|b|pyran-3-yl)benzamide (5d). This
compound (8.910 g, 60%) was obtained as pale orange crystals (MeOH/CHCls), mp 127-130
°C; Anal. Calcd. Ci;sHjoNO;3: C, 72.71; H, 6.44; N, 4.71. Found: C, 72.55; H, 6.61; N, 4.77; IR
(KBr, cm™) 3353, 2915, 1699, 1666, 1639, 1570, 1532; '"H-NMR (300 MHz, CDCls) & 1.48 (4H,
m, 7'-CH,, 8'-CH,), 1.73 (4H, m, 6'-CH,, 9'-CH,), 2.51 (2H, m, 5'-CH;), 2.66 (2H, m, 10'-CH,),
7.53 (3H, m, Ph), 7.89 (2H, m, Ph), 8.32 (1H, s, 4'-H), 8.65 (1H, br. s, NH); *C-NMR (75.5
MHz, CDCls) & 25.6, 26.0, 29.0, 29.1, 30.2, 30.3, 116.1, 123.4, 127.1, 127.7, 128.9, 132.3,
133.8, 155.2, 160.7, 166.0; MS m/z: 297 (M, 100%), 241 (32%), 105 (84%).

(0] O
| =
NHCOPh

2-[(£)-(5-0x0-2-phenyloxazol-4(SH)-ylidene)methyl]cyclopent-1-en-1-yl acetate (6a). Mp
172-175 °C (AcOEt); Anal. Caled. Ci7H sNOg4: C, 68.68; H, 5.09; N, 4.71. Found: C, 68.81; H,
4.93; N, 4.67; IR (KBr, cm™) 1775, 1755, 1640, 1610; "H-NMR (300 MHz, CDCls) & 2.08 (2H,
m, 4-CH,), 2.27 (3H, s, Ac), 2.79 (2H, m, 3'-CH,), 3.07 (2H, m, 5'-CH,), 7.15 (1H, s, -CH=),
7.53 (3H, m, Ph), 8.07 (2H, m, Ph); >C-NMR (75.5 MHz, CDCl;) & 20.7, 21.0, 30.0, 32.2,
123.3, 124.0, 125.9, 128.0, 128.9, 132.6, 132.9, 160.5, 161.7, 167.6, 168.0; MS m/z: 297 (M",
5%), 105 (100%).

o O

77/Ph

N

H—

OAc

2-[(£)-(5-0x0-2-phenyloxazol-4(SH)-ylidene)methyl]cyclohex-1-en-1-yl acetate (6b). Mp
164-166 °C (AcOEt); Anal. Caled. C1sH7NO4: C, 69.44; H, 5.50; N, 4.50. Found: C, 69.06; H,
5.32; N, 4.59; IR (KBr, cm™) 1780, 1745, 1640, 1610; "H-NMR (300 MHz, CDCl;) & 1.79 (4H,
m, 4-CH,, 5'-CH,), 2.27 (3H, s, Ac), 2.42 (2H, m, 3'-CH,), 2.95 (2H, m, 6'-CH,), 7.17 (1H, s,
-CH=), 7.52 (3H, m, Ph), 8.08 (2H, m, Ph); C-NMR (75.5 MHz, CDCl;) & 21.0, 22.05, 22.09,
26.6, 29.0, 123.4, 125.9, 126.4, 128.1, 128.9, 132.6, 133.0, 156.6, 161.9, 168.1, 168.6; MS m/z:
311 (M7, 6%), 105 (100%).
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3-Amino-6,7-dihydrocyclopenta[b]pyran-2(5H)-one (7a). This compound (0.600 g, 79%) was
obtained as a brown solid (EtOH/H,0), mp 175-178 °C; Anal. Calcd. CgH9NO;: C, 63.56; H,
6.00; N, 9.27. Found: C, 63.70; H, 6.12; N, 9.16; IR (KBr, cm™") 3451, 3349, 2928, 2860, 1691,
1634, 1611, 1551; 'H-NMR (300 MHz, DMSO-dq) 8 1.98 (2H, m, CH,), 2.51 (2H, m, CH,), 2.64
(2H, m, CH,), 5.12 (2H, br. s, NH>), 6.35 (1H, s, 4-H); *C-NMR (75.5 MHz, DMSO-ds) & 20.3,
28.0,29.4,109.6, 116.2, 131.8, 148.2, 160.7; MS m/z: 151 (M", 100%), 122 (93%).

3-Amino-5,6,7,8-tetrahydro-2H-chromen-2-one (7b). This compound (0.760 g, 92%) was
obtained as brown crystals (EtOH/H,0), mp 148-151 °C; Anal. Calcd. CoH ;| NO,: C, 65.44; H,
6.71; N, 8.48. Found: C, 65.54; H, 6.65; N, 8.36; IR (KBr, cm™) 3458, 3356, 2944, 1686, 1632,
1549; "H-NMR (300 MHz, DMSO-d;) 6 1.55—1.74 (4H, m, 2 x CHy), 2.27 (2H, m, CH,), 2.37
(2H, m, CH,), 5.07 (2H, br. s, NH,), 6.11 (1H, br. s, 4-H); BC-NMR (75.5 MHz, DMSO-d;) o
21.65,21.71,25.3,25.8, 112.5, 112.9, 132.0, 145.2, 159.9; MS m/z: 165 (M", 83%), 109 (100%).

O. (0]
ILX
NH

3-Amino-6,7,8,9-tetrahydrocyclohepta|b]pyran-2(SH)-one (7c¢). This compound (0.752 g,
84%) was obtained as pale yellow crystals (AcOEt/light petroleum), mp 118-121 °C; Anal.
Caled. C1oH3NOy: C, 67.02; H, 7.31; N, 7.82. Found: C, 67.24; H, 7.20; N, 7.97; IR (KBr, cm™)
3460, 3345, 2930, 1690, 1634, 1556; 'H-NMR (300 MHz, CDCl3) & 1.61 (4H, m, 2xCH,), 1.77
(2H, m, CH,), 2.39 (2H, m, CH,), 2.65 (2H, m, CH,), 3.88 (2H, br. s, NH,), 6.25 (1H, s, 4-H);
BC-NMR (75.5 MHz, CDCls) & 25.2, 26.9, 31.55, 31.62, 33.2, 118.1, 118.6, 130.2, 152.9, 160.8;
MS m/z: 179 (M", 100%), 122 (65%).

2

3-Amino-5,6,7,8,9,10-hexahydro-2 H-cycloocta[b]pyran-2-one (7d). This compound (0.860 g,
89%) was obtained as pale yellow crystals (AcOEt/light petroleum), mp 71-74 °C; Anal. Calcd.
C11HsNO»: C, 68.37; H, 7.82; N, 7.25. Found: C, 68.28; H, 7.78; N, 7.34; IR (KBr, cm™) 3435,
3331, 2924, 2852, 1686, 1636, 1611, 1546; '"H-NMR (300 MHz, CDCl3) & 1.37-1.50 (4H, m,
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2xCH,), 1.57-1.73 (4H, m, 2xCH,), 2.36 (2H, m, CH,), 2.57 (2H, m, CH,), 3.90 (2H, br. s,
NH,), 6.22 (1H, s, 4-H); C-NMR (75.5 MHz, CDCls) & 25.3, 25.7, 28.6, 28.9, 29.4, 30.0,
115.5,116.8, 131.0, 149.9, 161.2; MS m/z: 193 (M", 100%), 122 (77%).

N-[6-Methyl-5-(4-methoxyphenyl)-2-oxo-2 H-pyran-3-yl|benzamide (10a). The compound
(23.34 g, 81%) was obtained as pale brown needles (EtOH/CH,Cl,), mp 151-155 °C; A4nal.
Caled. C0H7NOy: C, 71.63; H, 5.11; N, 4.18. Found: C, 71.40; H, 4.95; N, 4.17; IR (KBr, cm™)
3386, 1711, 1666, 1607, 1511; "H-NMR (300 MHz, CDCl;) & 2.29 (3H, s, 6-Me), 3.85 (3H, s,
OMe), 6.96 (2H, AA'XX") and 7.24 (2H, AA'XX") (2"-H, 3"-H, 5"-H, 6"-H), 7.53 (3H, m, Ph),
7.89 (2H, m, Ph), 8.49 (1H, s, 4'-H), 8.66 (1H, br. s, NH); >C-NMR (75.5 MHz, CDCl3) & 17.9,
55.4,114.2, 118.4, 123.0, 127.1, 127.9, 128.3, 128.9, 130.2, 132.4, 133.8, 151.6, 159.3, 160.1,
166.0; MS m/z: 335 (M, 55%), 105 (100%).

Me O O

NHCOPh

MeO

N-[5-(3,4-Dimethoxyphenyl)-6-methyl-2-oxo-2 H-pyran-3-yl|benzamide (10b). The
compound (24.48 g, 78%) was obtained as brown needles (EtOH), mp 161-162 °C; Anal. Calcd.
C21H19NOs: C, 69.03; H, 5.24; N, 3.83. Found: C, 68.82; H, 5.29; N, 4.09; IR (KBr, cm™) 3405,
1709, 1665, 1510br; 'H-NMR (300 MHz, CDCl;) & 2.30 (3H, s, 6-Me), 3.91 (3H, s, OMe), 3.93
(3H, s, OMe), 6.84 (3H, m), 7.53 (3H, m), 7.89 (2H, m) (Ph, 2"-H, 5"-H, 6"-H), 8.49 (1H, s, 4'-
H), 8.67 (1H, br. s, NH); ?C-NMR (75.5 MHz, CDCl;) § 17.8, 55.80, 55.88, 111.1, 112.0, 118.3,
121.4, 122.7, 126.9, 127.5, 128.4, 128.7, 132.2, 133.5, 148.7, 148.9, 151.5, 159.8, 165.8; MS
m/z: 365 (M, 40%), 105 (100%).

Me o (0]

NHCOPh

MeO
OMe

3-Amino-6-methyl-2 H-pyran-2-one (12a). This compound (0.562 g, 90%) was obtained as pale
orange cyrstals (H,O), mp 123-124 °C; Anal. Caled. C¢H7NO;: C, 57.59; H, 5.64; N, 11.19.
Found: C, 57.52; H, 5.59; N, 10.96; IR (KBr, cm'l) 3424, 3337, 1697, 1639, 1558; "H-NMR (300
MHz, DMSO-d;) 6 2.10 (3H, deg. d, Me), 5.08 (2H, br. s, NH>), 5.96 (1H, deg. dq, 5-H), 6.25
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(1H, d, J = 7.0 Hz, 4-H); >C-NMR (75.5 MHz, DMSO-ds) & 18.3, 104.0, 110.6, 131.8, 147.8,
160.2; MS m/z: 125 (M, 100%), 96 (98%).

Me (0] o
L
NH

3-Amino-6-phenyl-2H-pyran-2-one (12b). This compound (0.832 g, 89%) was obtained as
orange needles (EtOH/H,0), mp 95-98 °C (mp'* 102-103 °C, from benzene/light petroleum);
Anal. Caled. C; HoNO;: C, 70.58; H, 4.85; N, 7.48. Found: C, 70.86; H, 4.94; N, 7.49; IR (KBr,
cm™') 3440, 3408, 3348, 1699, 1636; '"H-NMR (300 MHz, DMSO-ds) & 5.60 (2H, br. s, NH,),
6.43 (1H, d, J="7.5 Hz), 6.91 (1H, d, J=7.5 Hz) (4-H, 5-H), 7.32 (1H, m, Ph), 7.43 (2H, m, Ph),
7.68 (2H, m, Ph); "C-NMR (75.5 MHz, DMSO-ds) & 103.7, 110.0, 123.1, 128.0, 128.8, 132.0,
133.7, 146.4, 159.2; MS m/z: 187 (M, 100%), 159 (75%).

Ph (0] (0}
X
NH

3-Amino-6-tert-butyl-2H-pyran-2-one (12c¢). This compound (0.810 g, 97%) was obtained as
pale yellow fine cyrstals (Et;O), mp 55-57.5 °C; IR (KBr, cm'l) 3462, 3355, 2966, 1692, 1636,
1557; "TH-NMR (300 MHz, DMSO-de) & 1.17 (s, 9H, #-Bu), 5.13 (2H, br. s, NH>), 5.99 (1H, d, J
= 7.3 Hz), 6.29 (1H, d, J = 7.3 Hz) (4-H, 5-H); >C-NMR (75.5 MHz, DMSO-d) & 27.9, 34.5,
100.1, 110.3, 132.0, 158.1, 160.0; MS m/z: 167 (M, 48%), 152 (100%). HRMS Calcd.
CyoH3NO;: 167.0946. Found: 167.0950.

2

2

3-Amino-6-(2-pyridyl)-2H-pyran-2-one (12d). This compound (0.884 g, 94%) was obtained as
pale brown solid (H,O), mp 144—-146 °C; Anal. Calcd. C1o0HgN,O,: C, 63.83; H, 4.28; N, 14.89.
Found: C, 63.76; H, 4.39; N, 14.94; IR (KBr, cm’") 3444, 3345, 1682, 1635, 1605, 1581, 1567;
'H-NMR (300 MHz, DMSO-ds) & 5.85 (2H, br. s, NH»), 6.47 (1H, d, J= 7.5 Hz, 4-H), 7.23 (1H,
d,J=7.5Hz, 5-H), 7.30 (1H, ddd, J=1.2,4.7, 7.5 Hz, 5'-H), 7.68 (1H, ddd, /= 1.0, 1.2, 8.1 Hz,
3'-H), 7.86 (1H, ddd, J = 1.7, 7.5, 8.1 Hz, 4'-H), 8.56 (1H, ddd, J = 1.0, 1.9, 4.7 Hz, 6'-H); °C-
NMR (75.5 MHz, DMSO-d;) & 105.8, 109.2, 117.4, 122.6, 135.2, 137.3, 145.6, 149.3, 149.6,
158.7; MS m/z: 188 (M, 100%).
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3-Amino-4-methyl-6-(2-pyridyl)-2H-pyran-2-one (12e). This compound (0.788 g, 78%) was
obtained as pale brown solid (EtOH), mp 186.5-187 °C; 4Anal. Calcd. C;;H;oN,O,: C, 65.34; H,
4.98; N, 13.85. Found: C, 65.55; H, 5.02; N, 13.86; IR (KBr, cm™) 3379, 3281, 3213, 1686,
1632; "H-NMR (300 MHz, DMSO-de) & 2.10 (3H, s, Me), 5.49 (2H, br. s, NH,), 7.20 (1H, s, 5-
H), 7.31 (1H, ddd, J=1.1, 4.7, 7.5 Hz, 5"-H), 7.70 (1H, ddd, /= 1.0, 1.1, 8.0 Hz, 3'-H), 7.87 (1H,
ddd, J=2.0, 7.5, 8.0 Hz, 4-H), 8.59 (1H, ddd, J = 1.0, 2.0, 4.7 Hz, 6'-H); "C-NMR (75.5 MHz,
DMSO-ds) 6 16.3, 109.0, 117.6, 120.1, 122.7, 131.6, 137.2, 144.6, 149.1, 149.5, 158.5; MS m/z:
202 (M, 100%), 79 (47%).
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