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(a) Benzoylation of quinoxalin-2(1H)-one with a-oxo-carboxylic acids:
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(b) Benzoylation of quinoxalin-2(1H)-one with aldehydes:
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(c) Photo-induced benzoylation of quinoxalin-2(1H)-one with aryl chlorides:
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Figure 1 (Color online) Benzoylation of quinoxalin-2(1H)-one. (a) Benzoylation of quinoxalin-2(1H)-one with a-oxo-carboxylic acids; (b)
benzoylation of quinoxalin-2(1H)-one with aldehydes; (c) photo-induced benzoylation of quinoxalin-2(1H)-one with aryl chlorides
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Visible light promoted benzoylation of quinoxalinone-2(1H)-
ones

. e 1 . 1* .o -2 2 2 2
Binjie Zhou ', Jingchao Chen , Hongjiang Li", Deyu Bao”, Yunyan Meng", Yao Deng",
L. 2 . 1,2%
Weiqing Sun” & Baomin Fan
: Key Laboratory of Chemistry in Ethnic Medicinal Resources, State Ethnic Affairs Commission & Ministry of Education, Yunnan Minzu University,
Kunming 650500, China;

* School of Chemistry and Environment, Yunnan Minzu University, Kunming 650500, China
* Corresponding authors, E-mail: chenjingchao84@]163.com; fanbaomin1979@163.com

Quinoxalinone-2(1H)-ones is an important class of benzodiazine heterocyclic compounds. Many quinoxalinone derivatives exhibit good
biological activities, such as anticoagulant, antitumor, and can serve as pteridine reductase inhibitors. 3-Acylquinoxaline-2(1H)-ones are
a special class of pharmacophores in the field of medicinal chemistry and have received considerable attention. In general, the synthetic
methods for 3-acylquinoxaline-2(1H)-ones are divided into two categories. The traditional oxidation methods include direct oxidation of
benzyl quinoxaline, Kornblum oxidation and the oxidation ring contraction of benzodiazepines. This type of oxidation reaction requires
the preparation of the corresponding benzylation products of quinoxalinones in advance, and they are associated with less functional
groups tolerance under the strong oxidation conditions. The second method for the synthesis of 3-acylquinoxaline-2(1H)-ones is the
radical reactions between a-keto acids and benzaldehyde as acyl radical sources to synthesize 3-acylquinoxaline-2(1H)-ones. Besides, a-
keto acids and aldehydes have also been employed as radical sources in the preparation of 3-acylquinoxaline-2(1H)-ones.

Aryl chlorides are widely used as important raw material in the field of organic synthesis because of its low price, easily accessible and
high reactivity. Therefore, aryl chlorides are often regarded as a simple, direct and efficient aryl radical source. In recent years, our group
has been committed to the development of visible light promoted green synthesis reactions. Due to the special biological activity of 3-
acylquinoxaline-2(1H)-ketones and its great potential in drug development, we herein report our studies on the visible light promoted
benzoylation of quinoxalin-2(1H)-ones. The reaction conditions were studied by using 1-benzylquinoxaline-2(1H)-one and benzoyl
chloride as reaction substrates under the irradiation with blue light. Screening of various photocatalysts revealed that fac-Ir(ppy); was the
most effective photocatalyst and furnished the acylation product in 78% yield. By investigating different solvents, acetonitrile was found
to be optimal solvent. To further improve the yield of this reaction, different bases were screened and found N,N-diisopropylethylamine to
be optimal and gave the desired product in 84% yield.

Under optimal reaction conditions, we investigated the substrate scope of current reaction. It was found that quinoxalinone containing
N-methyl substitution was more favorable in the present reaction condition, and the products were obtained in up to 95% yield. When
quinoxalinone with methyl substitutions was used, the reaction yield decreased slightly. Quinoxalinones containing different halogen
groups successfully participated in the current reaction, gave the desired benzoylation products in high yields, and the halogen atoms
remained unaffected. On the other hand, we investigated the applicability of benzoyl chloride derivatives containing different substituents
from the perspective of electronic and steric hindrance effects. The results showed that the yields of substrates with electron-withdrawing
substituents on para-position are generally higher than that with electron-donating groups. In addition, benzoyl chlorides containing
methyl and chlorine atoms in the ortho and meta-positions were investigated, and it was found that the current reaction is slightly affected
by steric hindrance.

In order to further verify the mechanism of the present reaction, we added TEMPO as a free radical scavenger to the reaction system
under standard conditions. A completele inhibition was observedindicating that the current benzoylation reaction proceeds with radical
reaction process, and the benzoyl radical is an intermediate in the current reaction.

In conclusion, a photo induced aryl acylation reactions using aryl chlorides as acyl radical source was developed. The photocatalytic
system could be applied to the acylation of quinoxaline-2(1H)-ones containing a variety of substituents, and a series of 3-
arylacylquinoxaline-2(1H)-one derivatives have been successfully prepared. The current reaction not only provides a photochemical
reaction with aryl chlorides as acyl radical source, but also provides a green, efficient and convenient method for the preparation of 3-
arylacylquinoxaline-2(1H)-one derivatives.

quinoxaline-2(1H)-one, photo reduced reaction, benzoyl chloride, benzoylation
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