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3,4-Disubstituted 2(1H)-quinolinones were synthesized starting from the Baylis-Hillman adducts via the
following sequential processes: (i) hydrolysis of the Baylis-Hillman adduct to acid, (ii) EDC coupling with
anilines, (iii) H,SO4-assisted intramolecular Friedel-Crafts cyclization, and the final (iv) DBU-mediated

© 2009 Elsevier Ltd. All rights reserved.

Recently, Baylis-Hillman adducts have been used for the syn-
thesis of many heterocyclic compounds.!~> Among them, the syn-
thesis of quinolone derivatives has received much attention due
to the importance of these compounds.?>® Most of the reported
syntheses of quinolone and its derivatives used the Baylis—Hillman
adducts of 2-nitrobenzaldehydes as starting materials.?>-¢ The con-
struction of quinolone ring was finally carried out by the conden-
sation reaction between the carbonyl group and amino group,
made by in situ reduction of the nitro group.?®®
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Modified Baylis-Hillman adducts with anilines, aza-Baylis-Hill-
man adducts, have also been used for the synthesis of quinolone
derivatives.?*33-¢ As an example, N-phenyl aza-Baylis-Hillman ad-
duct (I) produced 2(1H)-quinolinone (II) via the first aza-Claisen
rearrangement and the following cyclization with PPA (polyphos-
phoric acid)®® or TFA (Scheme 1).2* We and others did not observe
the formation of 4(1H)-quinolinone (III), which could be formed
via the Friedel-Crafts type cyclization of (I) and the following dou-
ble bond isomerization process (Scheme 1).
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Based on the importance of quinolone derivatives®>™ and the
synthetic potential of the Friedel-Crafts reaction in Baylis-Hill-
man chemistry,” we decided to develop a new methodology for
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this class of compounds. Aza-Claisen rearrangement of (I) oc-
curred more preferentially than the intramolecular Friedel-Crafts
cyclization,?*3* thus we changed our protocol as in Scheme 2:
first amide C-N bond formation via EDC [N-ethyl-N-(3-dimethyl-
aminopropyl)carbodiimide] coupling between the Baylis-Hillman
acid 1a and aniline (path i), and the following H,SO,4-catalyzed
intramolecular Friedel-Crafts reaction (path ii). We expected that
the intramolecular Friedel-Crafts type cyclization could be suc-

Table 1
Synthesis of 3-methylene dihydroquinolones 4 and 3-methylquinolones 5
Entry Acid 1 Amine 2 B-H amide 32 (%) Product 4° (%) Product 5¢ (%)
™D Ph Ph
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¢ Conditions: acid 1 (1.5 mmol), amine 2 (1.8 mmol), EDC-HCI (1.8 mmol), DMF, rt, 12 h.

b Conditions: amine 3 (1.0 mmol), H,S04 (3.0 equiv), CH,Cl,, reflux, 20 min.
¢ Conditions: compound 4 (0.5 mmol), DBU (1.0 equiv), CH3CN, rt, 30 min.
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cessful due to the formation of stable benzylic carbocation
although the aryl group of amide is not an electron-rich aryl
moiety. Fortunately, intramolecular Friedel-Crafts reaction of
amide 3a produced expected methylene compound 4a in moder-
ate yield (58%) as shown in Scheme 2 in short time (20 min).6 In
the reaction, we did not observe the formation of compound (II),
which could be formed via the Friedel-Crafts reaction of rela-
tively unstable primary carbocation intermediate as demon-
strated in Figure 1.

N-Arylamides of Baylis-Hillman adducts 3a-h were synthe-
sized from the reaction of acid 1a-c and aniline derivatives 2a-f
by using EDC in good to moderate yields (59-75%).%7 The next Fri-
edel-Crafts reaction was carried out in the presence of H,SO4
(3.0 equiv) in CH,Cl, at refluxing temperature in short time (20
min). The yields of methylene compounds 4a-h were moderate
to good (43-91%).° This is the first successful result on the Fri-
edel-Crafts cyclization involving the aryl moiety of N-arylamides
of Baylis-Hillman adducts. Conversion of these exo-methylene
compounds 4a-h into their endo-isomers 5a-h was carried out un-
der the influence of DBU in CH5CN in high yields (80-99%).° The re-
sults are summarized in Table 1.

As shown in entry 5, the yield of product 4e was low (43%), pre-
sumably due to the presence of an electron-withdrawing chloro
substituent as compared with entries 1-4. The reaction was influ-
enced also by the steric crowdedness around the benzylic carbo-
cation. When the aryl group of Baylis-Hillman adduct was para-
chloro (entry 7), the yield of 4 g was moderate (69%), while it
was low (44%) with ortho-chloro derivative (entry 8).

In summary, we disclosed the synthesis of 3,4-disubstituted
2(1H)-quinolinones starting from the Baylis-Hillman adducts via
the H,SOg4-assisted intramolecular Friedel-Crafts cyclization as
the key step. Friedel-Crafts cyclization involving the aryl moiety
of N-arylamides of Baylis-Hillman adducts is unprecedented in
Baylis-Hillman chemistry, and further studies are currently
underway.
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