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Cul/N,N-dimethylglycine catalyzed coupling of aryl bromides with substituted oxazolidinones took place
at 120 °C in DMF, affording the corresponding N-arylation products with good to excellent yields. A num-
ber of functional groups, such as ketone, nitrile, nitro, methoxy, and hydroxyl were tolerated under these
conditions, thereby allowing diversity synthesis of N-aryloxazolidinones.

© 2012 Elsevier Ltd. All rights reserved.

N-Aryloxazolidinone is an important structural motif for phar-
maceutical and medicinal utilization. Indeed, several clinically
used drugs bearing this moiety have been developed. For example,
Linezolid (1, Fig. 1)! and Eperezolid (2)? are two antibacterial drugs
that are effective against a number of gram-positive bacterial
pathogens including methicilin-resistant Staphylococcus aureas
(MRSA) and vancomycin-resistant Enterococci (VRE).> Toloxatone
(3), a selective and reversible inhibitor of monoamine oxidase A,
has been approved for the treatment of depression.*

Owing to the importance of N-aryloxazolidinones in the phar-
maceutical field, much attention has been directed to the elabora-
tion of this class of compounds. Formation of oxazolidinones from
N-aryl aminoalcoholes is the most classical approach for assem-
bling N-aryloxazolidinones.?® In recent years, metal-catalyzed
cross coupling reactions of oxazolidinones with aryl halides, aryl
tosylates, or aryl sulfamates open a new avenue to access these
compounds. In 2001, Cacchi et al., reported that coupling of aryl
halides (both bromides and chlorides) with oxazolidinones could
be catalyzed by the combination of Pd,(dba)s (or Pd(OAc),) and
Xantphos.® Soon after that, a Pfizer group described that a biaryl
phosphine ligand could more effectively affect the Pd,(dba)s-
catalyzed coupling of aryl chlorides with oxazolidinones.® Quite
recently, Ni-catalyzed amination of aryl sulfamates’ and Pd-cata-
lyzed coupling of hetero-aromatic tosylates® with oxazolidinones
were reported to be able to afford N-aryloxazolidinones with great
diversity.

In 2003, Trehan and co-workers® and Cacchi et al.,'° indepen-
dently described that Cul/trans-1,2-diaminocyclohexane could be
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Figure 1. Structures of bioactive N-aryloxazolidinones.

utilized as the catalyst to promote the N-arylation of oxazolidinon-
es. The usefulness of this catalytic system was further demon-
strated by the synthesis of Toloxatone and Linezolid. Although
the reaction conditions are compatible with simple and some
substituted oxazolidinones, reaction of aryl bromides with steri-
cally hindered and hydroxymethyl-substituted oxazolidinones
gave the coupling product in low yields.>!° Additionally, compar-
ing with other commonly used ligands, trans-1,2-diaminocyclo-
hexane is more expensive. To solve these problems, several
groups have explored alternative approaches by using different
copper sources and ligands.!! However, all these catalytic systems
were found to be effective only for aryl iodides.!!
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In the past decade, we have demonstrated that some amino Table 2
acids are useful ligands for promoting copper-catalyzed N-aryla- Cul/N,N-dimethylglycine-catalyzed synthesis of N-aryloxazolidinones?®

tion of aryl and vinyl halides.!? In particular, we found that the o . o)
combination of Cul and N,N-dimethylglycine could catalyze cou- \>\o 15 mol 0/° cul >\\o
. . ; ) o 13 . . 7 N\ 0 mol % DMG 7 N\
pling of vinyl halides with oxazolidinones. ~ As an extension of this ¢ Br + HNW)\ K.CO. DMF 120 °C v NW)\ .
work, we recently discovered that N,N-dimethylglycine is an excel- X A= R T2rEe ' X R
lent ligand for copper-catalyzed coupling of aryl bromides with 4 R'5  DMG = N,N-dimethylglycine 6 R
oxazolidinones. Under the action of this catalytic system, both ste-
rically hindered and hydroxymethyl-substituted oxazolidinones Entry Time (h) Product” (yield)
could be used as the coupling partners, providing the correspond-
ing arylation products with good to excellent yields. Herein, we
wish to disclose our results. 1 24 Q \J
We started our studies by conducting a coupling reaction of 4- 6b (90%)
bromoanisole with oxazolidin-2-one using K,CO3 as a base. It was
found that under the catalysis of 5 mol % Cul and 10 mol % N,N-
dimethylglycine, this reaction completed at 120 °C after 24 h in 5 18 Meoc@
DMF to afford the desired product 6a in 88% yield (Table 1, entry \J
1). Changing solvent to dioxane gave a similar result (entry 2), 6¢c (95%
however, in DMSO only 68% yield was observed (entry 3). The
decreasing yields were also found when switching base to K3PO,4
and Cs,COs5 (entries 4 and 5). Further attempts by changing the 3 18 @ \J
copper salts to CuCl, CuBr, and Cu,0 failed to give improved results 6d (gg%
(entries 6-8). However, increasing the catalytic loading could give
the best yield even at 110 °C (entry 9). These results give alterna-
tive choices when prices of catalytic system and substrates are 4 18 @ \J
considered. Without addition of N,N-dimethylglycine only 9% cou-
. . c e . 6e (88%)
pling yield was observed (entry 10), indicating that the presence of
the ligand is essential for complete conversion. MeOC &
Based on the above investigations, we further examined the 5 18 N ©
reaction scope by changing aryl bromides and substituted oxazo- A
lidinones (Table 2). We were pleased to observe that a wide range 6f (91%)
of N-aryloxazolidinones could be prepared with good to excellent NO,O
yields by using our catalytic system. Electron-rich aryl bromides )\
generally required longer reaction time than electron-deficient 6 18
ones (comparing entries 6 and 10, and 11 and 15). The coupling
. . 9%
reaction between 3-methylphenyl bromide and 5-(hydroxy- o
methyl)oxazolidin-2-one also worked well, affording Toloxatone }\
(3) directly (entry 16). In contrast with Cul/trans-1,2-diamino- 7 24 MeSQN 9]
cyclohexane catalyzed reaction,®!° no O-arylation product was ob- -
served under our reaction conditions. Similarly, 6q was obtained in (96%)
Table 1 8 24 @ \J
Coupling of 4-bromoanisole with oxazolidin-2-one under different conditions® 6i (68%
e} 0}
yO N,N- dlm[e(t:h)]llglycme %O
Me O@Br+ HN\)WMeO‘@*N\) 9 24 @ >\\
4a 6a 6j (72%)
Entry [Cu] Solvent Base Temp (°C) Yield® (%) OMe Q
1 Cul DMF K>CO3 120 88 10 30 N9
2 Cul Dioxane K,COs3 120 83 \J
3 Cul DMSO K2CO3 120 68 6k (84%)
4 Cul DMF KsPO, 120 44 o
5 Cul DMF Cs,C03 120 21 )\
6 cucl DMF K2CO5 120 81 MeOG @N 0
7 CuBr DMF K,CO5 120 75 11 24
s S @ omo g o
10 Cul DMF K2CO5 120 9d 0
¢ Reaction conditions: 4-bromoanisole (1 mmol), oxazolidin-2-one (1.2 mmol), )\O
copper salt (0.05 mmol), N,N-dimethylglycine (0.1 mmol), base (2 mmol), solvent 12 24 MeOC @N
(0.5mL), 24 h, >J

b Isolated yield.
€ 0.1 mmol of Cul and 0.2 mmol of N,N-dimethylglycine were used.
4 N,N-dimethyl-glycine was not added.

6m (93%) ph
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Table 2 (continued)

Entry Time (h) Product (yield)
j
13 24 NC@%j
6n (97%) PH
I
14 50 MeO@%j
60 (92%) Ph
N
o]
15 50 MeO@N
6p (65%)
Me (3\
16 24 @N %
OH
(72%)
17 30 %E :%
6q (72%
‘i\
18 18
\J
6r (82%)
3’\
19 24 @N 0
S -
6s (53%)

2 Reaction conditions: aryl bromide (1 mmol), substituted oxazolidin-2-one
(1.2 mmol), Cul (0.05 mmol), N,N-dimethylglycine (0.1 mmol), K»CO5; (2 mmol),
DMEF (0.5 mL).

b Isolated yield.

72% yield, which could be used for assembling racemic Linezolid
(1). Additionally, two heteroaryl bromides were found to be appli-
cable, producing 6r and 6s, respectively (entries 18 and 19).

In conclusion, we have developed an efficient method for
assembling N-aryloxazolidinones, which relied on a Cul/N,N-dim-
ethylglycine-catalyzed coupling reaction of aryl bromides with
substituted oxazolidinones. The economical catalytic system used
here, together with good coupling yields and compatibility for a
variety of substrates will make this method very competitive in
the preparation of bioactive N-aryloxazolidinones.
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