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1. Introduction benzaldehyde under the effect of MifOl,,” DDQ? PIDA,
, , _ o , o KMnO,,'® Cu(ll),** FeCk,*> DMSO" or using 2-aminobenzamide

Quinazolinone and its derivatives widely exist imarmis,  \yith penzyl alcohol under the influence of metal abyt
animals and microorganisms, s_howmg diverse rangmodlﬁgl_cal including zinc** iridium,"®  ruthenium™®  platnium® or
and_ pharmacolqg_lcal properties. F_or example, tha_jm_ba palladium®®
anticancer, anti-inflammatory, anticonvulsant, euatiarial,
antihypertensive, antituberculous and diuretic vates Herein, developing green oxidative methods have drawn
Futhermore, numerous clinical drugs consist ofghi@azolinone ~ extensive and enduring attention in the last fewades. There
core (Fig. 1), including Mecloqualohahich was famous for its are already some reports using, @r the synthesis of
useful insomnia resistant effect, Nolatrekeas a thymidylate —quinazolinones without catalysts under mild condiiti Here

synthase inhibitor for the treatment of cancer @toqualoné  we developed a four-step oxidative cyclization usigvithout
which was used for cancer as well. any other additives to generate a series of qulimme

compounds from 2-aminobenzamide with benzlcohol.
Furthermore, it is amazing for us to find threedsrof possibly

NZ
o Q\s o o ot i i
Q @\)kN distinct reaction mechanisms from the same sulestrat
N NH
N;\NHZ N/JW cl

Z Cl
N)\
previous work

Mecloqualone Nolatrexed Cloroqualone e —————
'

Figure 1. Representative quinazolinones in clinical drugs. 9

In view of the significant potential application,ete have
been various methods to build the quinazolinondette® via
oxidation in the past few years (Fig. 2However, the one-pot ourstrateay
and environment-friendly synthesis of quinazolinaoetinues to
be one of the major challenges in synthetic orgah&mistry. In
previous work, the 43)—quinazolinone could be prepared
through one pot reaction from 2-aminobenzamide an

Figure 2. Methods for the synthesis of Quinazolinones

(?. Results and discussion
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In the beginning, 2-aminobenzamide and benzyl aktoh entry 2). However, when DMF was used as the solventyidie

were used as the model reaction to test the pagsiilfour-step
oxidative cyclization under Oin DMSO. Not surprisingly3a
was detected as the main product after the reastiencomplete.
Table 1. Optimization of reaction conditiofs

o (o]

@NHZ . @AOH solvent, time dNH
NH, temperature N/J\©
la 2a 3a
Entry  Solvent Tem(gg)rature Ambient T(irr:w)e Y(i&l);ib
1 DMF 140 Q 8 10
2 NMP 140 Q 8 77
3 H,O Refluxing Q 8 Trace
4 DMSO 140 Q 4 82
5 DMSO 140 Air 4 72
6 DMSO 140 N 4 Trace
7 DMSO 120 Q 4 25
8 DMSO 160 Air 4 62
9 DMSO 160 Q 4 80

*Reaction condition: 2-aminobenzamide)((0.5mmol), benzyl alcohol
(2a) (2mmol), solvent (1ml);
®Yield of isolated product;

Table 2. Substrate scope for 2-substituted quinazolin@ies

was only 10 %. (Table 1, entry 1) and trace proshas obtained
in water. It also gave dissatisfactory results wherused the air
balloon instead of oxygen balloon. No desired prodwes
detected when the reaction was carried out undewNich also
demonstrated the importance of i@ this protocol. Besides, the
attempt to optimize the reaction was unsuccessfuhbseasing
or decreasing the temperature. Judging by the pietHe desired
product, the entry 4 in table 1 was concluded as libst
condition.

With an optimized procedure in hand, we next ingedéd the
reactions with various primary alcohols in the preseof Q.
The variation of alcohol derivatives did not affélee efficiency
of this protocol, and the corresponding results veenamarized
in Table 2. By treating 2-aminobenzamitia with substituted
benzyl alcohol Za-2k), bearing electron-donating groups, the
desired product8a-3j were conveniently obtained in moderate to
good yields (entries 2-5). The reactions with suttes of
electron-poor groups were carried out at a much dmigh
temperature 166C, but the yield was relatively low (entry 8).
The halogen substituents such as chloro and bromapg
afforded the corresponding products in acceptablgobd yields
(entries 6, 7and 10). The debrominated product wataired
when the reaction was run at high temperature (e9\tryThis
phenomenon was also observed with the 2-(hydroxyr)ethy
pyridine in 51% vyield (entry 11). However, furyl alm was not
applicable to this condition with a wide range ofmperature
from 100 to 160C (entry 12).

Table 3. Synthesis of 2,4-disubstituted quinazolinoags

o o o
R3 R® R®
Z N” OH 0, 140°C = N” ~ Ng
NH, DMSO N N
1 2a 4 4

Entry R R Time (h) Yield (%Y
1 H CHs (b) 8 67
2 H CHCHsc) 6 68

3 H CH,Ph(d) 9 13 (37%)
H Ph(e) 6 75
4-NQ, H (f) 4 29
4-F H(g) 10 80

4-F CHy(h) 10 73 (6%

g 4-F CHCHg(i) 9 40 (18%)
9 5-CH H () 6 76
10 5-CH CHs (k) 7 58

11° 5-CHs Ph(l) 4 15 (39%9
12 6-Cl H(m) 4 70

[e] o]
e
NH, DMSO N
1a 2 3

Entry R Time (h) Yield (%)
1 Ph &) 4 82
2 2-Me-GH, (b) 8 68
3 4-Me-GH, (0) 8 83
4 4-MeO-GH, (d) 8 65
5 2-OH-GH, (€) 8 50
6° 2-Cl-GH, (f) 4 59
™ 4-Cl-GeHa (9) 6 79
8 4-NO,-CH, (h) 7 14
o° 2-Br-GsHa (i) 5 27 (8%}
10 4-Br-GHa () 8 67
11° 2-Pyridyl ) 6 51
1 2-Furyl () 20 Ndf

*Reaction condition: 2-aminobenzamid&)((0.5mmol), alcoholZ)
(2mmol), DMSO (1mL);

The reaction temperature was P60

‘Isolated yield of producg;

disolated yield of debrominated prodet;

®*Temperature was attempted from Q0o 160°C.

Our initial work focused on optimizing the reacticonditions.
As shown in Table 1, 2-aminobenzamide and benzyhalcoas
smoothly converted into 2-phenyl3H)-quinazolinone in 82%
yield under Q@ in DMSO at 140C after 4 h (Table 1, entry 4). A
lower yield was obtained when the solvent was NMP (Tdble

#Reaction condition: 2-aminobenzamid) (0.5mmol), alcoholZ) (2mmol),
DMSO (1mL);

"The reaction temperature was P60

‘Isolated yield of product;

Ysolated yield of product’;

To further investigate the substrate scope, a safe2-
aminobenzamide substrates were used in the regdtable
3), including electron-rich (Table 3, entries 1728 and 10)
and electron-deficient ones (Table 3, entry 5). yThere
useful substrates for this reaction and gave
corresponding products in low to good yield. Howeibe

the



substrates with a bulky group such as ethyl, pheamd

benzyl were more likely to form the byprodudis(Table 3,
entries 3, 8, 11 ) than the ones with a small greugh as
methyl (Table 3, entry 7). Notably, DMSO was dfictent

carbon source, which had been reported by ZhBased on
these related research, we hypothesized that rlileo
attack and a sequential C—S bond cleavage werdvano
Then the following redox process occurred similaolyhose
in Figure 4. The fluorine and chlorine substitugedbstrates
were also applied to the synthesis of quinazolisowith

good yields (Table 3, entries 6, 12). Moreover,¢bedition

was tolerated the dual substitution in phenyl gramm

nitrogen atom (Table 3, entries 7, 8, 10 and 11).

The intermediate 2-(benzylamino)benzami@e(9%) and
the desired product 2-phenyl-4{Bquinazolinone3a (63%)

were obtained at 16@C under the air after 2 h (Fig. 3, a).

Moreover,5a could be transformed into the final prodGet
if the reaction time was prolonged or the reactigas run
under the optimized condition. Since we knew thHae t
benzyl alcohol could be easily converted to beraajde,
it's confuseing to find the generation 5& in the reaction.
These experimental results prompted us to furtixpioee
the mechanism.

o o
NH
@ <j\)L @OH 1007, Ar dNHZ + ©\)L/
2h, DMSO N/\© N
N
5a (9%) 3a (63%)

(coverslon 62%) 140°C, 0, f

7h, DMSO, 65%

N eptionge
2h, DMSO

2a 2¢ (26%) 2d (3%)

O OO e ol

0, 46%
N, 0%

Figure 3. The blank and control experiments for the mectmanis

H,0 @A\o/\©

3a

Figure 4. The plausible mechanisms.

3

To elucidate the proposed mechanism, a seriesai- ba
ground experiments were firstly performed. By timgt
benzyl alcohoPRa under the established conditions (60
air, DMSO) without the addition of 2-aminobenzamide
26% of benzaldehyd@&c and 3% of benzyl ethezd were
formed (Fig. 3, b). Therefore we speculated that
intermediatesa was probably obtained from reaction Id
with benzyl alcohoRa or benzyl ethe2d. However,5a was
not detected either under the, ©r under air conditions
whenlareacted witl2d, which proved that intermediata
was not constructed from benzyl et@ek Delightfully, 46%
of 3a was generated wheba reacted with2d under the
optimized conditiongFig. 3, c). Besides, the substrate was
stable when the reaction was carried out undepitbiction
of nitrogen. Based on the above results, it waslcoled
that 2-(benzylamino)benzamidéa was generated from
reaction of 2-aminobenzamidea and benzyl alcohoRa
through nucleophilic substitution.

Based on the above results, we proposed three kifhds
possibly mechanisms in the reaction (Fig. 4, And8 &). In
the pathway A, the alcohol was first oxidized un@grto
form the corresponding aldehyde which reacted vidth
aminobenzamide to generate the imine. Then thegstr
atom of the amine attacked the imine to constrint t
dihydrogenated quinazolinone, which was oxidizecceon
again to build the quinazolinone under the effdaDgo(Fig.

4, A) At the same time, a slight amount of dibenzyl ether
was also obtained and transformed to the imingdsatinent
with 2-aminobenzamide (Fig. 4, B). Specificallye thenzyl
ether cation was generated under the effect ofvich
could be attacked by the amine to form the inteiated
Elimination of the intermediate gave the imine, ethiwas
converted to the final product on the same theWfg. also
detected the intermediatea formed through nucleophilic
substitution when the reaction was carried ouh@nair (Fig.

4, C). Then théba was oxidized to construct the imine and
the imine was transformed to the desired produiuih
two steps. The reason why we could not find the
intermediate5a in the Q was that5a might easily be
converted to the desired prod@etonce it was generated.

3. Conclusion

In summary, we have developed a tandem sequence
oxidation and cyclization to construct quinazolieen
skeleton using green oxidant Without any other additives.
The method has proved to apply to a broad scope of
substrates and to afford the finaB#{)-quinazolinones via a
novel one-pot, catalyst-free and environment-frignd
transformatiorirom 2-aminobenzamide and primary alcohol
in satisfactory to good yields.

4. Experimental section

4.1. General information

All reactions were performed under oxygen atmosplaert
stirred magnetically in standard glassware heat&® &€ for 3h
before use. Reagents and solvents were purchasedagent
grade and without further purificatiotH and**C NMR spectra
were recorded on a 600 or 400 MHz BRUKER AVANCE
spectrometer at 2&. Chemical shifts values are given in ppm
with TMS as the internal standard. The peak pattarasiefined
as follows: s, singlet; d, doublet; t, triplet; qiagtet; qui, quintet;
m, multiplet; dd, doublet of doublets; td, tripkeft doublets and
brs, broad singlet. The coupling constants J, eented in Hertz
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(Hz). Flash column chromatography was performed siliea
gel (200-300 mesh) using a mixture of petroleuner(RE) and
ethyl acetate (EtOAc) or a mixture of petroleum etla@d
tetrahydrofuran (THF) as the eluent. TLC platesli¢&i gel
GF254) were visualized by exposure to ultraviolghti Mass
spectrum was obtained on Agilent 6310 lon Trap and98BA
mass spectrometer. High resolution mass spectronidRS)

was obtained on a Q-TOF micro (BRUKER) spectrometer

Melting points were determined with a national Midvielting
point apparatus without corrections. Organic solgiomere
concentrated by rotary evaporation below 40 °C uuan.

4.2.Synthesis of the N-substituted 2-aminobenzamide li-

To a solution of 2-amino-5-methylbenzamide (1.2@nmol)

o (ppm): 107.9,'110.1, 118.7, 130.2, 149.5, 15068.6; mass
spectrum (ESI)m/e (% relative intensity) 179.8 (100) (M-H)

4.2.6 2-amino-4-fluorobenzamidég): White solid; mp: 130-133
°C; R = 0.38 (40% ethyl acetate in petroleum eth&i);NMR
(600 MHz, DMSO¢dg) & (ppm): 6.28 (td, 1HJ = 2.6, 8.6 Hz),
6.44 (dd, 1HJ =2.6, 11.9 Hz), 6.90 (s, 2H), 7.08 (brs, 1H), 7.60
(dd, 1H,J = 6.7, 8.8 Hz), 7.73 (brs, 1H)Y*C NMR (150 MHz,
DMSO-dg) 6 (ppm): 101.3 (ddJ = 5.8, 20.8 Hz), 101.4 (dd,=
3.3, 19.1 Hz), 110.3, 131.3 (ddi= 3.2, 11.4 Hz), 152.6 (d,=
12.6 Hz), 164.46 (d) = 245.1 Hz), 170.4'*F NMR (376 MHz,
CDCI3) 3 (ppm): -106.9 — -107.0 (m, 1F); mass spectrum XESI
m/e (% relative intensity) 177.4 (100) (M+Na)

4.2.7 2-amino-4-fluoro-N-methylbenzamidgéh), White solid;

in THF (20 mL) was added triphosgene (0.99g , 3.3thmo mp: 72-74C; R = 0.46 (40% ethyl acetate in petroleum ether);

portionwise about 20 min. The mixture was cooled.towhen
the reaction was completed. Through filtration, ¢thede isatoic
anhydride was got. A stirred solution of isatoic aiige was
suspending in THF which was heated to 60°C, thersdihgtion
of amine was added dropwise. Progress of the reaetias
monitored using TLC. After completion of the reanticthe
resulting solution was cooled to room temperaturel dme

solvent was removed under high vacuum to give thelecr
product. Then recrystallization from Bt afforded the pure

product.

4.2.1 2-amino-N-methylbenzami@ib): Orange solid; mp: 79-80

°C; R = 0.22 (40% ethyl acetate in petroleum eth&f):NMR

(600 MHz, CDCY) & (ppm): 2.96 (d, 3HJ = 4.8 Hz), 5.50 (brs,

2H), 6.10 (brs, 1H), 6.63 (t, 1H,= 7.5 Hz), 6.67 (d, 1H] = 8.2
Hz), 7.19 (t, 1HJ = 7.7 Hz), 7.29 (d, 1H] = 7.8 Hz);"*C NMR

'H NMR (600 MHz, DMSOd,) & (ppm): 2.72 (d, 3HJ = 4.5
Hz), 6.31 (td, 1H,]) = 2.7, 8.6 Hz), 6.46 (dd, 1H,= 2.6, 11.9
Hz), 6.75 (brs, 2H), 7.51 (dd, 18~ 6.8, 8.6 Hz), 8.17 (d, 1H,
= 3.5 Hz);"*C NMR (150 MHz, DMSOd,) & (ppm): 25.9 (d)) =
7.5 Hz), 101.3 (dd) = 6.2, 22.4 Hz), 101.5 (dd, = 5.0, 22.6
Hz), 111.4, 130.4(dd] = 3.0, 11.3 Hz), 152.0 (d, = 12.6 Hz),
164.3 (d,J = 244.9 Hz), 168.5"%F NMR (376 MHz, CDCJ) &
(ppm): -108.3 — -108.4 (m, 1F); mass spectrum (E&le (%
relative intensity) 191.4 (100) (M+NAa)

4.2.8 2-amino-4-fluoro-N-ethylbenzami@i): White solid; mp:
78-82°C; R = 0.49 (40% ethyl acetate in petroleum eth&);
NMR (600 MHz, DMSO#dg) & (ppm): 1.11 (t, 3HJ = 7.2 Hz),
3.18-3.30 (m, 2H), 6.31 (td, 1K,= 2.7, 8.6 Hz), 6.46 (dd, 1H,
= 2.6, 11.9 Hz), 6.75 (brs, 2H), 7.52-7.56 (m, 1H}08brs, 1H);
¥C NMR (150 MHz, DMSOdg) & (ppm): 14.7 (dJ = 2.9 Hz),

(150 MHz, CDCY) & (ppm): 26.5, 116.3, 116.6, 117.2, 127.3,33.6, 101.3 (ddJ = 6.4, 20.9 Hz), 101.5 (dd,= 5.0, 19.2 Hz),

132.1, 148.5, 170.1; mass spectrum(ESHie (% relative
intensity) 173.4 (100) (M+N&)

4.2.2 2-amino-N-ethylbenzamidgc): White solid; mp: 97-100

oC; Rf = 0.52 (40% ethyl acetate in petroleum gthi NMR

111.6, 130.5 (ddj = 3.2, 11.1 Hz), 152.0 (d,= 12.4 Hz), 164.3
(d, J = 245.0 Hz), 167.9°F NMR (376 MHz, CDG)) 5 (ppm): -
108.3 — -108.5 (m, 1F); mass spectrum (E8lje (% relative
intensity) 205.6 (100) (M+N&)

(600 MHz, CDCI3)5 (ppm): 1.19 (t, 3H, J = 7.3 Hz), 3.35-3.43 4.2.9 2-amino-5-methylbenzami@dg): White solid; mp: 173-175

(m, 2H), 5.36 (brs, 2H), 6.45 (brs, 1H), 6.60 (t, 1H; 3.5 Hz),
6.65 (d, 1H, J = 8.1 Hz), 7.10-7.22 (m, 1H), 7.311¢d, J = 7.8

Hz); 13C NMR (150 MHz, CDCI3p (ppm): 14.8, 34.5, 116.5,

117.2, 127.3, 132.0, 148.5, 169.4; mass spectrust):(En/e (%
relative intensity) 187.7 (100) (M+Na)+.

4.2.3 2-amino-N-benzylbenzamidkd) Pale yellow solid; mp:

123-125 °C; R= 0.65 (40% ethyl acetate in petroleum ethéH);

°C:; R = 0.29 (40% ethyl acetate in petroleum eth&f):NMR
(600 MHz, DMSO€) & (ppm): 2.15 (s, 3H), 6.33 (brs, 2H), 6.60
(d, 1H,J = 8.3 Hz), 6.96 (d, 1H] = 8.1 Hz), 7.02 (brs, 1H), 7.36
(s, 1H), 7.68 (brs, 1H)’C NMR (150 MHz, DMSOdy) & (ppm):
20.0, 113.7, 116.5, 122.7, 128.6, 132.7, 147.8,.37Mnass
spectrum (ESIm/e (% relative intensity) 173.4 (100) (M+Na)

4.2.10 2-amino-N, 5-dimethylbenzami@de): White solid; mp:

NMR (600 MHz, CDCY)) & (ppm): 4.60 (dJ = 5.6 Hz, 2H), 5.59 122-124C; R = 0.34 (40% ethyl acetate in petroleum ethit);

(brs, 2H), 6.34 (brs, 1H), 6.62 (t, 181= 7.5 Hz), 6.69 (d, 1H]
= 8.2 Hz), 7.20 (t, 1H, J = 7.5 Hz), 7.27-7.38 (m, 6Q;NMR

NMR (600 MHz, DMSO#dg) & (ppm): 2.15 (s, 3H), 2.71 (d, 34,
= 3.8 Hz), 6.17 (brs, 2H), 6.60 (d, 18= 8.1 Hz), 6.95 (d, 1H]

(150 MHz, CDC)) & (ppm): 43.7, 115.9, 116.6, 117.3, 127.3,= 7.8 Hz), 7.27 (s, 1H), 8.12 (brs, 1HC NMR (150 MHz,
127.5, 127.8, 128.8, 132.4, 138.4, 148.9, 169.Fsmspectrum DMSO-dg) 5 (ppm): 20.0, 25.9, 114.8, 116.4, 122.9, 127.9,3,32
(ESI): m/e(% relative intensity) 249.8 (100) (M+Na) 147.1, 169.3. mass spectrum (ESHle (% relative intensity)

4.2.4 2-amino-N-phenylbenzamideg White solid; mp: 130- 187.4 (100) (M+Na)

131 °C; R= 0.56 (20% ethyl acetate in petroleum ethdd; 4.2.11 2-amino-5-methyl-N-phenylbenzam{d#®: White solid;
NMR (600 MHz, CDC}) & (ppm): 5.51 (brs, 2H), 6.69-6.72 (m, mp: 160-162C; R = 0.74 (20% ethyl acetate in petroleum ether);
2H), 7.14 (t, 1H,) = 7.4 Hz), 7.25(t, 1 H} = 8.0 Hz), 7.36 (t, 2H, 'H NMR (600 MHz, DMSO#dg) 5 (ppm): 2.22 (s, 3H), 6.11 (brs,

J = 7.9 Hz), 7.46 (d, 1H) = 7.2 Hz), 7.56 (d, 2H) = 7.8 Hz),
7.76 (brs, 1H);*C NMR (150 MHz, CDG) & (ppm): 116.4,
116.9, 117.6, 120.7, 124.5, 127.3, 129.0, 132.7,.9,3148.9,

167.6; mass spectrum (ESkn/e (% relative intensity) 235.7

(100) (M+Naj.

4.2.5 2-amino-4-nitrobenzamidéf): Yellow solid; mp: 218-220

°C; R = 0.31 (40% ethyl acetate in petroleum eth&d);NMR
(600 MHz, DMSO¢dg) 3 (ppm): 7.02 (s, 2H), 7.25 (dd, 1H,=

2.2, 8.6 Hz), 7.47 (brs, 1H), 7.57 (d, 1Hz 2.2 Hz) , 7.73 (d,

1H, J = 8.6 Hz), 8.04 (brs, 1H}*C NMR (150 MHz, DMSOds)

2H), 6.69 (d, 1HJ = 8.2 Hz), 7.03 (d, 1H] = 8.1 Hz), 7.07 (t,
1H,J = 7.2 Hz) , 7.33 (t, 2HJ = 7.6 Hz), 7.45 (s, 1H), 7.73 (d,
2H,J = 7.9 Hz), 10.0 (s, 1HJ?C NMR (150 MHz, DMSOd,) &
(ppm): 20.0, 115.4, 116.5, 120.4, 123.1, 123.3,.4,2828.5,
132.9, 139.3, 147.4, 167.9. mass spectrum (BSB{(% relative
intensity) 249.8 (100) (M+N&)

4.2.12 2-amino-6-chlorobenzamide&m). White solid; mp: 132-

134°C; R = 0.28 (40% ethyl acetate in petroleum ethé;
NMR (600 MHz, DMSO+dg) & (ppm): 5.22 (brs, 2H), 6.57 (d,
1H, J = 7.8 Hz), 6.63 (d, 1H] = 8.2 Hz), 7.01 (t, 1HJ = 8.0



Hz), 7.60 (brs, 1H), 7.82 (brs, 1HfC NMR (150 MHz; DMSO-
dg) & (ppm): 113.6, 116.1, 121.6, 129.8, 130.0, 1478)1.G;

mass spectrum (ESIm/e (% relative intensity) 193.6 (100)
(M+Nay)".

4.3.Synthesis of 2-substituted-&H)-quinazolinones: 3a—k
2-aminobenzamide (1a) (0.5 mmol) and alcohol (2)m(i@ol)

were added to an oven-dried glassware with DMSO (1 mL)

Then the system was degassed and filled with oxyJér.
reaction mixture was stirred and heated to 140 aGgress of
the reaction was monitored by TLC. After completioh tioe
reaction, the resulting solution was cooled to rdemperature,
and diluted with dichloromethane, washed with water lamuk,
dried over anhydrous Na2S0O4 and concentrated withithef a
rotary evaporator. The
chromatography on silica gel using
ether/tetrahydrofuran (5:1 to 2:1) as eluent tovjgl® the desired
product.

4.3.1 2-phenyl-4(3H)-quinazolinor(8a). White solid; mp: 239-
241°C; R = 0.52 (40% ethyl acetate in petroleum ethét)NMR
(600 MHz, CDC}) 3 (ppm): 7.52 (dt, 1HJ = 1.2 Hz, 7.8 Hz),
7.57-7.63 (m, 3H), 7.82 (dt, 1Q,= 1.2 Hz, 7.2 Hz), 7.87 (d, 1H,
J=8.1Hz), 8.25 (dd, 2Hl = 2.9, 6.7 Hz), 8.33 (dd, 1H,= 1.2,
7.8 Hz), 11.46 (brs, 1H)C NMR (100 MHz, CDCJ) & (ppm):
120.8, 126.4, 126.8, 127.5, 128.0, 129.1, 131.2.7,3134.9,
149.4, 151.8, 163.8; mass spectrum (ESiYe (% relative
intensity) 223.4 (100) (M+H)

4.3.2 2-(2-methylphenyl)-4(3H)-quinazolinorgb) White solid;

mp: 215-217C; R, = 0.56 (40% ethyl acetate in petroleum ether);

'"H NMR (400 MHz, DMSOds) & (ppm): 2.40 (s, 3H), 7.30-7.34

(m, 2H), 7.43 (t, 1H] = 6.8 Hz), 7.49-7.59 (m, 2H), 7.70 (d, 1H,

J=8.0 Hz), 7.85 (t, 1HJ = 7.6 Hz), 8.19 (d, 1H) = 7.1 Hz),
12.47 (brs, 1H)**C NMR (100 MHz, DMSOdg) & (ppm): 19.6,
121.0, 125.7, 125.8, 126.6, 127.4, 129.1, 129.9.513134.2,
134.5, 136.1, 148.7, 154.4, 161.8; mass spectrush):(E/e (%
relative intensity) 258.8 (100) (M+Na)

4.3.3 2-(4-methylphenyl)-4(3H)-quinazolino(8). White solid;

5
7.5 Hz), 7.55-7.60 (m, 2H), 7.63 (d, 18z 8.0 Hz) , 7.69 (dd,
1H,J=1.4, 7.5 Hz), 7.73 (d, 1H,= 8.1 Hz), 7.87 (td, 1H] =
1.6, 7.5 Hz), 8.20 (d, 1H) = 7.9 Hz), 12.64 (s, 1H); mass
spectrum (ESIm/e (% relative intensity) 278.8 (100) (M+Na)

4.3.7 2-(4-chlorolphenyl)-4(3H)-quinazolinorigg). Pale-yellow
solid; mp: 295-297C; R = 0.23 (40% ethyl acetate in petroleum
ether);'"H NMR (600 MHz, DMSO«d,) & (ppm): 7.54 (t, 1HJ =
7.5 Hz), 7.63 (d, 2H) = 8.5 Hz), 7.75 (d, 1H] = 8.0 Hz), 7.85 (t,
1H,J = 8.2 Hz), 8.16 (d, 1H] = 7.8 Hz), 8.21 (d, 2H) = 8.6
Hz), 12.59 (s, 1H)**C NMR (150 MHz, DMSQds) & (ppm):
121.5, 126.3, 127.2, 128.0, 129.1, 130.1, 132.(,.11,3136.8,
149.1, 151.8, 162.6; mass spectrum (ESiYe (% relative
intensity) 278.8 (100) (M+Na&)

residue was purified by caolum 4.3.8 2-(4-nitrophenyl)-4(3H)-quinazolinongh): Pale-yellow
petroleumsolid; mp >300°C; R = 0.43 (40% ethyl acetate in petroleum

ether);"H NMR (600 MHz, DMSOds) & (ppm): 7.59 (t, 1HJ =
7.9 Hz), 7.81 (d, 1H) = 7.9 Hz), 7.89 (t, 1H) = 7.6 Hz), 8.19
(d, 1H,J = 8.8 Hz), 8.41 (g, 4H] = 9.0 Hz), 12.86 (s, 1H); mass
spectrum (ESI)m/e (% relative intensity) 265.7 (100) (M-H)

4.3.9 2-(2-bromophenyl)-4(3H)-quinazolinor@){ White solid;
mp: 148-152°C; R, = 0.52 (40% ethyl acetate in petroleum
ether);"H NMR (600 MHz, CDCJ) & (ppm): 7.41 (t, 1H) = 7.4
Hz), 7.49 (t, 1HJ = 7.5 Hz), 7.54 (t, 1H) = 7.8 Hz), 7.68-7.76
(m, 2H), 7.80-7.88 (m, 2H), 8.27 (d, 1Bi= 8.0 Hz), 10.54 (brs,
1H); *C NMR (150 MHz, CDGCJ) & (ppm): 121.0, 121.1, 126.5,
127.4, 127.9, 128.0, 131.3, 132.0, 133.8, 134.%.01,3148.9,
152.1, 162.4; mass spectrum (EStie (% relative intensity)
322.7 (100) [M {°Br) + NaJ’, 324.7 (100) [M {Br) + NaT".

4.3.10 2-(4-bromophenyl)-4(3H)-quinazolinof3): Pale-Yellow
solid; mp >300°C; R = 0.23 (20% ethyl acetate in petroleum
ether);"H NMR (600 MHz, DMSO«d,) & (ppm): 7.54 (t, 1HJ =
7.5 Hz), 7.74-7.77 (m, 3H), 7.85 (dt, 18i= 1.3, 7.9 Hz), 8.13
(d, 2H,J = 8.6 Hz), 8.16 (dd, 1Hl = 1.2, 7.9 Hz), 12.60 (s, 1H);
mass spectrum (ESlin/e (% relative intensity) 322.7 (100) [M
("Br) + NaJ, 324.7 (100) [M {Br) + NaJ".

4.3.11 2-(2-pyridylphenyl)-4(3H)-quinazolinoné3k): White

mp: 236-239C; R = 0.71 (40% ethyl acetate in petroleum ether)solid; mp: 168-165C; R, = 0.37 (40% ethyl acetate in petroleum

'"H NMR (600 MHz, CDCJ) 5 (ppm): 2.46 (s, 3H), 7.38 (d, 2H,
=7.9 Hz), 7.50 (t, 1H) = 7.4 Hz), 7.80 (t, 1H) = 7.5 Hz), 7.84
(d, 1H,J=7.9 Hz), 8.16 (d, 2H] = 8.0 Hz), 8.32 (d, 1H] = 7.8
Hz), 11.71 (brs, 1H)C NMR (150 MHz, CDG)) 6 (ppm): 21.6,
120.7, 126.4, 126.6, 127.4, 127.8, 129.8, 134.2.3,4149.5,
151.9, 163.9; mass spectrum (ESHie (% relative intensity)
236.6 (100) (M+H).

4.3.4 2-(4-methoxyphenyl)-4(3H)-quinazolinongd). Pale-
yellow solid; mp: 245-248C; R = 0.36 (40% ethyl acetate in
petroleum ether)!H NMR (600 MHz, DMSOdg) & (ppm): 3.86
(s, 3H), 7.09 (d, 2H] = 8.9 Hz), 7.49 (t, 1H) = 8.0 Hz), 7.71 (d,
1H, J = 8.0 Hz), 7.82 (t, 1HJ = 7.6 Hz), 8.14 (d, 1H] = 8.9
Hz), 8.20 (d, 2H,J = 8.9 Hz), 12.39 (s, 1H)nass spectrum
(ESI): m/e(% relative intensity) 274.5 (100) (M+Na)

4.3.5 2-(2-hydroxyphenyl)-4(3H)-quinazolinofge) White solid;
mp > 306C; R = 0.56 (40% ethyl acetate in petroleum ethé);
NMR (600 MHz, DMSO#dg) & (ppm): 6.97 (t, 1HJ = 7.5 Hz),
7.02 (d, 1HJ = 8.2 Hz), 7.46 (t, 1H]) = 7.6 Hz), 7.56 (t, 1H] =
7.4 Hz,), 7.78 (d, 1HJ = 8.1 Hz), 7.87 (t, 1H) = 7.6 Hz), 8.17
(d, 1H,J=7.8 Hz), 8.24 (d, 1H] = 8.0 Hz), 12.50 (s, 1H), 13.81
(s, 1H); mass spectrum (ESt/e (% relative intensity) 261.7
(100) (M+Naj.

4.3.6 2-(2-chlorolphenyl)-4(3H)-quinazolinoig@f): White solid;

ether);"H NMR (600 MHz, CDCJ), 7.44-7.48 (m, 1H), 7.51 (t,
1H,J = 7.4 Hz), 7.75-7.84 (m, 2H), 7.90 (t, 1= 7.7 H), 8.35
(d, 1H,J = 7.9 Hz), 8.56 (d, 1H] = 7.9 Hz), 8.65 (d, 1H] = 4.3
Hz), 10.95 (s, 1H)**C NMR (150 MHz, CDCJ) § (ppm): 122.1,
122.6, 126.3, 126.9, 127.4, 128.1, 134.6, 137.@.614148.8,
149.1, 149.2, 161.5; mass spectrum (ESiYe (% relative
intensity) 224.4 (100) (M+H)

4.4, Synthesis of 2,3-disubstituted-4H)-quinazolinones: 4b—
m

4.4.1 3-methyl-2-phenyl-4(3H)-quinazolinof#h). White solid;
mp: 135-139C; R = 0.27 (20% ethyl acetate in petroleum ether);
'"H NMR (600 MHz, DMSOd) 5 (ppm): 3.37 (s, 3H), 7.53-5.58
(m, 4H), 7.65-7.71 (m, 3H), 7.84 (t, 1Bi= 7.6 Hz), 8.19 (d, 1H,

J = 7.9 Hz);*C NMR (150 MHz, DMSOds) & (ppm): 33.8,
120.1, 126.1, 126.8, 127.1, 128.2, 128.4, 129.74.3,3135.4,
147.0, 156.1, 161.6; mass spectrum (ESi)Ye (% relative
intensity) 237.3 (100) (M+H)

4.4.2 3-ethyl-2-phenyl-4(3H)-quinazolinor(dc). White solid;
mp: 124-127C; R = 0.74 (40% ethyl acetate in petroleum ether);
'H NMR (600 MHz, CDCJ) 5 (ppm): 1.22 (t, 3H, = 7.0 Hz),
4.05 (g, 2HJ = 7.0 Hz), 7.45-7.60 (m, 6H), 7.70-7.82 (m, 2H),
8.34 (d, 1H,J = 8.2 Hz);"*C NMR (150 MHz, CDG)) & (ppm):
14.1, 41.2,120.9, 126.7, 127.0, 127.4, 127.7,8,289.8, 134.3,

mp: 160-165°C; R = 0.38 (40% ethyl acetate in petroleum 135.5, 147.1, 156.2, 162.0; mass spectrum (BESB(% relative

ether);'"H NMR (600 MHz, DMSO«d,) & (ppm): 7.52 (t, 1H) =

intensity) 273.8 (100) (M+N&)
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4.4.3 3-benzyl-2-phenyl-4(3H)-quinazolino@el). White solid;
mp: 135-139C; R = 0.38 (20% ethyl acetate in petroleum ether);
'H NMR (600 MHz, CDCJ) & (ppm): 5.28 (s, 2H), 6.86-6.99(m,
2H), 7.16-7.23 (m, 3H), 7.35 (d, 2Bl= 7.4 Hz), 7.41 (t, 2H] =
7.5 Hz), 7.48 (t, 1H) = 7.4 Hz), 7.54 (t, 1H) = 7.9 Hz), 7.75-
7.85 (m, 2H), 8.38 (d, 1H) = 7.9 Hz);**C NMR (100 MHz,
CDCL) & (ppm): 48.8, 120.8, 127.0 , 127.1 , 127.2, 12T 4,5,
128.0, 128.5, 128.6, 129.9, 134.6, 135.1, 136.5,114156.4,
162.4; mass spectrum (ESin/e (% relative intensity) 334.9
(100) (M+Naj.

4.4.4 3-benzyl-4(3H)-quinazolinoifé’d): White solid; mp: 118-
120°C; R = 0.18 (40% ethyl acetate in petroleum eth&H):
NMR (600 MHz, CDCY)) & (ppm): 5.21 (s, 2H), 7.28-7.40 (m,
5H), 7.51 (t, 1HJ = 7.3 Hz), 7.71 (d, 1H] = 8.0 Hz), 7.79-7.73
(t, 1H,J = 7.8 Hz), 8.12 (s, 1H), 8.33 (d, 1B,= 7.9 Hz);"*C
NMR (150 MHz, CDC}) & (ppm):49.6, 122.2, 126.9, 127.4,
127.5, 128.0, 128.3, 129.1, 134.4, 135.7, 146.48.014161.1;
mass spectrum (ESIm/e (% relative intensity) 259.7 (100)
(M+Na)".

4.45 2,3-diphenyl-4(3H)-quinazolinonde} White solid; mp:
150-152C; R = 0.43 (40% ethyl acetate in petroleum ethé);
NMR (600 MHz, DMSOdg) & (ppm): 7.19-7.28 (m, 4H), 7.28-
7.34 (m, 4H), 7.38 (d, 2H] = 7.2 Hz), 7.61 (t, 1H) = 7.2 Hz)
7.78 (d, 1HJ = 8.1 Hz), 7.91 (t, 1H] = 7.6 Hz), 8.21 (d, 1H] =
8.0 Hz);"°*C NMR (150 MHz, DMSQds) 5 (ppm): 120.7, 126.4,
127.2, 127.4, 127.5, 128.1, 128.5, 128.8, 128.9.4,2134.8,
135.5, 137.7, 147.2, 155.1, 161.4; mass spectrush):(B/e (%
relative intensity) 299.4 (100) (M+H)

4.4.6 7-nitro-2-phenyl-4(3H)-quinazolinond@f): Yellow solid;
mp >300°C; R = 0.62 (40% ethyl acetate in petroleum ethief):
NMR (600 MHz, DMSO#dg) & (ppm): 7.59 (t, 2HJ = 7.2 Hz),
7.61-7.67 (m, 1H), 8.18-8.27 (m, 3H), 8.37 (d, IH; 8.6 Hz),
8.44 (s, 1H), 12.93 (brs, 1H); mass spectrum (EBle (%
relative intensity) 265.7 (100) (M-H)

4.4.7 7-fluror-2-phenyl-4(3H)-quinazolinon@g). White solid;
mp: 120-126C; R, = 0.56 (40% ethyl acetate in petroleum ether);
'H NMR (600 MHz, DMSOdg) & (ppm): 7.39 (t, 1HJ = 8.6
Hz), 7.52 (d, 1H,) = 8.6 Hz), 7.57 (t, 2H) = 7.4 Hz), 7.59-7.64
(m, 1H), 8.14-8.26 (m, 3H), 12.64 (brs, 1HJC NMR (150
MHz, DMSOdg) & (ppm):112.4 (d,J = 22.9 Hz), 115.1 (d) =
23.3 Hz), 118.0, 127.9, 128.6, 128.9 (d= 11.2 Hz), 131.6,
132.4, 150.9 (dJ = 13.5 Hz), 153.7, 161.5, 165.8 (d,=
246.5Hz);°F NMR (376 MHz, CDGCJ) &(ppm): -102.0 (s, 1F);
mass spectrum (ESln/e (% relative intensity) 239.0 (100) (M-
H)".

4.4.8 7-fluoro-3-methyl-2-phenyl-4(3H)-quinazolinong4h):
White solid; mp: 151-154C; R = 0.65 (40% ethyl acetate in
petroleum ether)*H NMR (600 MHz, CDC}) & (ppm): 3.51 (s,
3H), 7.24 (td, 1HJ = 2.5, 8.7 Hz), 7.46 (d, 1H,= 8.0 Hz), 7.52-
7.62 (m, 5H), 8.35 (dd, 1H] = 6.1, 8.8 Hz);*C NMR (150
MHz, CDCL) & (ppm):34.3, 112.7 (d] = 21.9 Hz), 115.9 (d] =
23.6 Hz), 117.3, 127.9, 128.9, 129.5 (d= 10.6 Hz), 130.3,
135.1, 149.5, 157.4, 162.0, 166.5 (d= 254.1 Hz)]F NMR
(376 MHz, CDC}) & (ppm): -103.3 (q, 1FJ = 8.6 Hz); mass
spectrum (ESI)m/e (% relative intensity) 277.9 (100) (M+Na)
HRMS (ESI) m/z calcd for GgH,;FN,ON& 277.0748, found
277.0735.

4.4.9 7-fluoro-3-methyl-4(3H)-quinazolinorié’h): White solid;
mp: 127-130C; R = 0.23 (40% ethyl acetate in petroleum ether);
'"H NMR (600 MHz, CDCJ) 5 (ppm): 3.60 (s, 3H), 7.22 (t, 1H,
= 8.1 Hz), 7.34 (d, 1H] = 9.3 Hz), 8.07 (s, 1H), 8.31 (t, 1BI=
6.8 Hz); ®C NMR (150 MHz, CDGCJ) & (ppm): 34.1, 112.8 (d]
=21.8 Hz), 116.1 (d] = 23.5 Hz), 118.7, 129.2 (d,= 10.5 Hz),
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148.0, 150.4 (dJ = 12.9 Hz), 160.8, 166.2 (d,= 254.3 Hz);"°F
NMR (564 MHz, CDC}) & (ppm): -103.5 (q, 1FJ = 8.0 Hz);
mass spectrum (ESIm/e (% relative intensity) 179.4 (100)
(M+H)™.

4.410  7-fluoro-3-ethyl-2-phenyl-4(3H)-quinazolinone(4i):
White solid; mp: 120-124C; R = 0.64 (20% ethyl acetate in
petroleum ether)*H NMR (600 MHz, CDCJ) & (ppm): 1.22 (t,
3H,J = 7.1 Hz), 4.03 (q, 2H) = 7.0 Hz), 7.22 (td, 1H] = 2.5,
8.6 Hz), 7.38 (dd, 1H] = 2.5, 9.6 Hz), 7.49-7.57 (m, 5H), 8.35
(dd, 1H,J = 6.1, 8.8 Hz)*C NMR (150 MHz, CDGCJ) & (ppm):
14.1, 41.3, 112.6 (dl = 21.8 Hz), 115.9 (d] = 23.6 Hz), 117.7,
127.5, 128.9, 129.5 (d,= 10.6 Hz), 130.0, 135.2, 149.2 @®=
12.9 Hz), 157.5, 161.3, 166.5 (@~ 254.1 Hz)!*F NMR (376
MHz, CDCk) & (ppm): -102.9 (s, 1F); mass spectrum (E8lje
(% relative intensity) 291.3 (100) (M+Na)HRMS (ESI)m/z
calcd for GgH1sFN,ONa" 291.0904, found 291.0885.

4.4.11 7-fluoro-3-ethyl-4(3H)-quinazolinon@'i): Pale-yellow
solid; mp: 90-93°C; R = 0.14 (20% ethyl acetate in petroleum
ether);"H NMR (600 MHz, CDC)) & (ppm): 1.43 (t, 3H) = 7.2
Hz), 4.07 (q, 2H,) = 7.2 Hz), 7.22 (td, 1H] = 2.5, 8.5 Hz), 7.35
(dd, 1H,J = 2.5, 9.5 Hz), 8.06 (s, 1H), 8.33 (dd, 1H5 6.1, 8.9
Hz); *C NMR (150 MHz, CDG)) § (ppm):14.9, 42.2, 112.7 (d,
=21.9 Hz), 116.0 (d) = 23.5 Hz), 118.9 (d] = 1.9 Hz), 129.4
(d,J = 10.5 Hz), 147.5, 150.3 (d,= 13.0 Hz), 160.2, 166.3 (d,
= 254.4 Hz) ;*F NMR (376 MHz, CDCJ) & (ppm): -102.5 (s,
1F); mass spectrum (ESh/e (% relative intensity) 193.6 (100)
(M+H)"; HRMS (ESI) m/z calcd for GgHoFN,OH™ 193.0772,
found 193.0757.

4.4.12 6-methy-2-phenyl-4(3H)-quinazolinof®): White solid;
mp: 259-262C; R, = 0.74 (40% ethyl acetate in petroleum ether);
"H NMR (400 MHz, DMSOd) 5 (ppm): 2.47 (s, 3H), 7.50-7.60
(m, 3H), 7.73-7.70 (m, 2H), 7.96 (s, 1H), 8.18 (d, 2H 7.1
Hz), 12.47 (brs, 1H)*C NMR (150 MHz, DMSOdg) & (ppm):
20.8, 120.6, 125.1, 127.3, 127.5, 128.5, 131.1,.7,3235.8,
136.2, 146.6, 151.3, 162.0; mass spectrum (EBSB(% relative
intensity) 258.9 (100) (M+Na)

4.4.13 3,6-dimethyl-2-phenyl-4(3H)-quinazolinofék): White
solid; mp: 135-138C; R = 0.77 (40% ethyl acetate in petroleum
ether);"H NMR (600 MHz, CDC}) & (ppm): 2.51 (s, 3H) , 3.49
(s, 3H), 7.50-7.54 (m, 3H), 7.55-7.59 (m, 3H), 7.651H, J =
8.3 Hz), 8.12 (s, 1H);*C NMR (150 MHz, CDCJ) 5 (ppm):21.4,
34.3, 120.2, 126.0, 127.3, 128.0, 128.9, 130.0,.4,3%35.8,
137.2, 145.3, 155.3, 162.7; mass spectrum (ESB(% relative
intensity) 273.9 (100) (M+N&) HRMS (ESI) m/z calcd for
C,/H1sNONa' 273.0998, found 273.0995.

4.4.14 6-methyl-2,3-diphenyl-4(3H)-quinazolinoii4l): White
solid; mp: 175-176C; R = 0.54 (20% ethyl acetate in petroleum
ether);"H NMR (600 MHz, CDCJ) & (ppm): 2.54 (s, 3H), 7.15
(d, 2H,J = 7.1 Hz), 7.22 (t, 2H) = 7.3 Hz), 7.23-7.36 (m, 6H),
7.65 (d, 1HJ = 9.6 Hz), 7.83 (d, 1H] = 5.4 Hz), 8.15 (s, 1H);
mass spectrum (ESIm/e (% relative intensity) 334.8 (100)
(M+Nay)".

4.4.15 6-methyl-3-phenyl-4(3H)-quinazolinddd) : White solid;
mp: 105-109C; R = 0.23 (20% ethyl acetate in petroleum ether);
'"H NMR (600 MHz, CDCJ) 5 (ppm): 2.51 (s, 3H), 7.42 (d, 2H,

= 7.6 Hz), 7.49 (t, 1H) = 7.3 Hz), 7.55 (t, 2H] = 7.5 Hz), 7.61
(d, 1H,J = 8.2 Hz), 7.67 (d, 1H] = 8.3 Hz), 8.08 (s, 1H), 8.15
(s, 1H);**C NMR (150 MHz, CDCJ) & (ppm):21.4, 122.1, 126.6,
127.0, 127.4, 129.1, 129.6, 136.0, 137.6, 138.(.4,4145.8,
160.8; mass spectrum (ESkn/e (% relative intensity) 237.9
(100) (M+HY..



4.4.16 5-chloro-2-phenyl-4(3H)-quinazolinong4dm).  White
solid; mp: 280-282C; R = 0.71 (40% ethyl acetate in petroleum
ether);"H NMR (600 MHz, DMSOds) & (ppm): 7.52 (d, 1HJ =
7.4 Hz), 7.56 (t, 2H) = 7.5 Hz) ,7.61 (t, 1H) = 7.2 Hz), 7.68 (d,
1H,J = 7.8 Hz), 7.75 (t, 1H) = 7.9 Hz), 8.18 (d, 2H) = 7.4
Hz), 12.57 (brs, 1H)*C NMR (150 MHz, DMSOdg) & (ppm):
117.9, 127.0, 127.8, 128.6, 128.9, 131.7, 132.2.5,3134.3,
151.2, 153.0, 160.4; mass spectrum (ESiYe (% relative
intensity) 257.5 (100) (M+H) HRMS (ESI) m/z calcd for
CysH1CINOH' 257.0476, found 257.0463.

4.4.17 benzyl etheRl): R = 0.50 (5% ethyl acetate in petroleum
ether);"H NMR (600 MHz, CDCJ) & (ppm): 4.56 (s, 4H), 7.26-
7.31 (m, 2H), 7.32-7.38 (m, 8HYC NMR (150 MHz, CDG)) 5
(ppm): 72.3, 127.8, 127.9, 128.5, 138.5; masstapec(ESI):
m/e (% relative intensity) 220.9 (100) (M+Na)

4.4.18 benzylaldehyde2d): Ry = 0.50 (5% ethyl acetate in
petroleum ether)*H NMR (600 MHz, CDCJ) & (ppm): 7.46 (t,

2H,J = 7.8 Hz), 7.53-7.59 (m, 1H), 7.83 (d, 2Hs 9.0 Hz), 9.97

(s, 1H); ®°C NMR (150 MHz, CDG)) & (ppm): 128.7, 129.4,
134.1, 136.1, 192.1; mass spectrum (ESiYe (% relative

intensity) 128.9 (100) (M+N&)

4.4.19 2-(benzylamino)benzami@ea): White solid; mp: 165-
167 °C; R= 0.33 (40% EtOAc in PE)*H NMR (600 MHz,

CDCly) 3 (ppm): 4.43 (s, 2H), 5.72 (brs, 2H), 6.60 (t, TH; 7.5

Hz), 6.65 (d, 1H,) = 8.4 Hz), 7.23-7.28 (m, 2H), 7.32 (t, 2Kz

7.6 Hz), 7.36 (d, 2H) = 7.3 Hz), 7.40 (dd, 1H] = 1.3, 7.9 Hz),
8.40 (brs, 1H); mass spectrum(ESt)/e (% relative intensity)
248.9 (100) (M+Na)
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