K F F R

W@ n

ACTA CHIMICA SINICA

Communication

DOI: 10.6023/A19050193

BB RERKIMUE AR 4-EIEER LS
wEfE R fREE

(EITREFA = TR T 361005)

WE  A-EREN ZEAET RS T, A TSGR N-753E-0- R FIRE N EEL co A
WIEIR, KRR T —FhER. B A R 4-MEERR S R TR, I P RRERR I 2- LR 0K R R (IBX) AL P AE B R
B AL, HE A B S R A S N1 3 4- i T 4 .

RERIE H A ML 4-rETERR; EAk

Modular Synthesis of Functionalized 4—Quinolones via a Radical Cyclization
Cascade Reaction
Qian, Xiangyang Xiong, Peng Xu, Hai-Chao*
(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005)

Abstract 4-Quinolones are structural motifs prevalent in natural products and biologically active compounds. However, it
remains challenging to synthesize 4-quinolones that bears diverse substituents at 2- and 3-positions. Herein we report an effi-
cient and modular method for the synthesis of 4-quinolones from easily available N-aryl-O-propargyl carbamates and CO.
The reactions employ 2-iodoxybenzoic acid (IBX) as an oxidant to oxidize the N-H group of the carbamate to generate an
amide radical, which undergoes radical cyclization cascade with CO to afford the 4-quinolone product. The reactions provide
speedy access to a series of 2,3-disubstituted 4-quinolones by varying the substituents of the carbamate substrate. Late stage
functionalization employing Ni-catalysis allows the conversion of an OMe group on the 4-quinonone benzene ring to alkyl
substituents, further increasing the diversity of the 4-quinone product. The synthetic potential is further demonstrated by run-
ning the synthesis on gram scale and by preparation of an enantiomerically enriched 4-quinolone product. The typical proce-
dure is detailed as follows: A magnetic stirring bar, the carbamate substrate (0.25 mmol), IBX (1.0 mmol), and anhydrous
dimethyl sulfoxide (DMSO, 10 mL) were placed in a 50 mL stainless steel autoclave. The autoclave was sealed, vacuumed
and purged five times with CO, and finally pressurized with 10 MPa of CO. The reaction vessel was heated at 90 ‘C for 12 h
and then cooled to r.t.. Excess CO was released in a fume hood. The reaction mixture was diluted with ethyl acetate (20 mL)
and 5% NaHCO; (15 mL). The phases were separated. The aqueous phase was extracted with ethyl acetate (20 mL X2). The
combined organic solution was washed with 5% NaHCO; (20 mL) and brine (20 mL). The organic solution was dried over
anhydrous MgSQ,, filtered and concentrated under reduced pressure. The residue was chromatographed through silica gel
eluting with ethyl acetate/hexanes to give the desired product.
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Figure 1 Selected bioactive 4-quinolones
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(b) Our previous work [Ref. 8a]
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2a X-ray
Entry Deviation from the standard conditions Yield %/%
1 none 96
2 PhI(OAc), as oxidant 0(79)
3 1,05 as oxidant 0
4  DMP as oxidant 17 (28)
5 MeCN as solvent 20 (63)
6 DMF as solvent 0 (88)
7 DMSO/THF (1 : 10) as solvent 51(25)
8 CO (balloon) 0(39)
9 1.0 gramof 1la 80

© 2019 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

“ Reaction conditions: 1a (0.25 mmol), IBX (0.1 mmol), DMSO (10 mL),
90 ‘C, 12 h. *Isolated yield, recovered 1a in parenthesis.
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Table 2 Substrate scope
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“Reaction conditions: 1 (0.25 mmol), IBX (1.0 mmol), DMSO (10 mL), 90 ‘C, 12 h. *Isolated yield. “More IBX (1.0 mmol) was added after 12 h and reaction was

continued for another 6 h.
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(a) Enantioselective synthesis 0
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Reaction conditions: (a) Ru[(S,S)-TsDPEN(mesitylene)]; (b) 4-MeOPhNCO, Et;N, CH,Cl,; (c) IBX (4 equiv.), DMSO, 90 C; (d) K.COs3, EtOH;
(e) Ni(OAc),, TMSCH,MgClI, toluene, 80 °C; (f) Ni(OAC),, ‘BuCH,MgBr, toluene, 80 C; (g) Pd/C, Hy; (h) Tf,O.
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Figure 3 Enantioselective synthesis of 4-quinolone (+)-2a and product transformations
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Figure 4 Proposed mechanism
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