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An Efficient Access to a-Dibromosubstituted Arylamides from
B-Keto Arylamides
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Abstract A remarkably simple, mild and efficient approach for carbon-carbon bond cleavage of f-keto amides using
N-bromobutanimide (NBS) as the bromine source and acetic acid as the catalyst to construct a-dibromosubstituted arylamides
is achieved. Moreover, tandem carbon-bromine bond formation, followed by protonation of carbonyl and cleavage of C—C
bond in one pot has also been demonstrated. All the reactions were carried out under extremely mild conditions and provided
almost quantitative yields of the products.
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1, Entries 1~4). # T RIATH G 1A 12K 5 K2 RV ¢

E‘JE‘]?}HH(%I Entries 5~9), Hy 5206 4 TR, SRS Table 2 Scope of the substrates

A 20 T B BURR, AR AR VA AN R T 12 S S e 3 HoBr
17, WPV I S 7 BT . 014 325 7 BASR L (j/m/W/N%Zhwn W+\NT*E
RIS, RN A KA (R 1, Entry 5); H2 4 PO, AcOH, r.t,, 30 min Z 20

BEBR AN N,N-—F 3 FR B M AR, 12 B AT e LAR =
I A5 3] H b3t &3 1, Entries 7~~9). Entry 1 Yield®/%
F1 P

Table 1 Optimization of reaction conditions ©/ \ﬂ/\ﬂ/ Q

90
NBS (2.3 equiv.) H 2a

©/ \"/\"/ AcOH (0 1 equiv.) ©/N\”)\Br
Sol rt. o H yoBr
2a N N\”)\
Br
6] \ﬂ/\ﬂ/ 92
O O 0
NBS = N—Br 1b 2b

o

[\S}

H H Br
. . . . N
Ent Solvent Reaction time/min Yield®/% N\ﬂ)\
ry 0 ; /@/ \[O]/\[O]/ /©/ Br 9
1 Dioxane 20 53 o
2 Dioxane 30 66 Te 2c
3 Dioxane 40 66
4 Dioxane 60 66 § g Br
N
5 Cyclohexane 30 None \”)\
y A T B
6 DCE 30 61 o O o]
7 AcOH 30 94 1d 2d
8 DMF 30 88
9 Acetonitrile 30 92 Cl H Cl H Br
“ All reactions were carried out on 0.25 mmol of 1a and 2.0 mL of solvent; N N\”)\
? GC yield. 5 A E Br 87
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“ All the reactions are carried out using 1.0 mmol of 1, 2.3 mmol of NBS in
AcOH (2.0 mL) at room temperature for 30 min; ® isolated yield; ‘ reaction
conditions: 2.3 mmol of NCS in AcOH (2.0 mL) at room temperature for 30
min.
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KA 2, Entry 17).
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GF254(H S 74k TA BR A 7)) i 208 2 2 B i B
S2I6 AT ARG 8% 32T Aldrich Chemicals 8% J & K
Scientific Ltd.

3.2 22-ZRIEAFEBRITENERMN—RIE

76 10 mL MZIERE F A 2.3 mmol NBS. 1.0
mmol SR 1. BEER 2.0 mL, 75 % 5 M54 N 3tk )
30 min. MR, KT R BIRE I ) 25 PR E AR
aifh 32879 2.

22- IR L BEA (2a)P": 'TH NMR (CDCls, 400
MHz) 6: 8.06 (s, 1H), 7.53 (d, J=8.0 Hz, 2H), 7.37 (t, J=
8.0 Hz, 2H), 7.18 (t, J=8.0 Hz, 1H), 5.90 (s, 1H); "*C
NMR (CDCls, 100 MHz) o: 168.2, 137.1, 129.2, 125.6,
120.0, 37.1.

2,2- T RAR 3L 2B 2R (2b)PY: "TH NMR (CDCls,
400 MHz) 6: 8.04 (s, 1H), 7.76 (d, J=8.0 Hz, 2H), 7.23 (q,
J=8.0 Hz, 2H), 7.14 (t, J=8.0 Hz, 1H), 5.93 (s, 1H); *C
NMR (CDCLs, 100 MHz) §: 170.9, 132.1, 130.2, 128.8,
128.6 124.9, 119.8, 36.9, 17.8.

2,2- RS R Z K (200 'H NMR (CDCL,
400 MHz) 6: 8.12 (s, 1H), 7.40 (d, J=8.0 Hz, 2H), 7.15 (d,
J=8.0 Hz, 2H), 5.92 (s, 1H), 2.32 (s, 3H); *C NMR
(CDCls, 100 MHz) d: 162.0, 135.8, 135.3, 129.6, 120.2,
36.8,20.9.

22- TR-2' A TR 2R B 2d)BY: 'TH NMR
(CDCls, 400 MHz) &: 7.99 (s, 1H), 7.54 (d, J=8.0 Hz,
1H), 7.02 (d, J=8.0 Hz, 1H), 7.01 (s, 1H), 6.03 (s, 1H),
2.29 (s, 3H), 2.25 (s, 3H); °C NMR (CDCl;, 100 MHz) ¢:
163.2, 136.8, 136.3, 131.4, 127.4, 123.2, 123.0, 52.4, 20.9,
17.3.

22- TR LB KRR (2e)P: 'H NMR (CDCls,
400 MHz) 6: 8.78 (s, 1H), 8.25 (d, J=8.0 Hz, 1H), 7.41 (q,
J=8.0 Hz, 1H), 7.30 (t, J=8.0 Hz, 1H), 7.10 (d, J=8.0
Hz, 1H), 5.93 (s, 1H); *C NMR (CDCl;, 100 MHz) o:
161.9, 133.4,129.2, 127.8, 125.8, 123.8, 121.3, 36.4.

22- R-A-R L BEEIE 2HP"Y: 'H NMR (CDCl;,
400 MHz) : 8.07 (s, 1H), 7.48 (d, J=8.0 Hz, 2H), 7.31 (t,
J=8.0 Hz, 1H), 5.90 (s, 1H); >C NMR (CDCl;, 100 MHz)
5:162.3,133.7,129.2, 121.4, 121.3, 36.7.

2,2- R - A KR 2 K R 2g)PY: TH NMR
(CDCls, 400 MHz) §: 8.85 (s, 1H), 8.25 (d, J=8.0 Hz,
1H), 7.10 (t, J=8.0 Hz, 1H), 6.98 (t, J=8.0 Hz, 1H), 6.91
(d, J=8.0 Hz, 1H), 5.92 (s, 1H), 3.92 (s, 3H); *C NMR
(CDCls, 100 MHz) d: 161.6, 148.4, 126.4, 125.0, 121.1,
119.6, 110.2, 56.0, 36.9.

2,2- R -4 FUA B 2B K % (2h)PY: TH NMR
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(CDCls, 400 MHz) ¢: 8.06 (s, 1H), 7.43 (d, J=8.0 Hz,
2H), 6.89 (d, J=8.0 Hz, 2H), 5.91 (s, 1H), 3.79 (s, 3H);
C NMR (CDCl;, 100 MHz) d: 162.0, 156.3, 129.4, 122.0,
114.3, 55.5, 36.8.

2,2- R -4- 2R ZBE R B 2DPY: 'TH NMR
(CDCls, 400 MHz) ¢: 8.04 (s, 1H), 7.41 (d, J=8.0 Hz,
2H), 6.87 (d, J=8.0 Hz, 2H), 5.92 (s, 1H), 4.01 (d, J=8.0
Hz, 2H), 1.39 (t, J=8.0 Hz, 2H); °C NMR (CDCl;, 100
MHz) §: 162.01, 156.7, 130.1, 128.4, 121.9, 114.9, 63.7,
14.7.

2,2- R4 T A 2B R (2R TH NMR
(CDCls, 400 MHz) ¢: 8.65 (s, 1H), 8.12 (d, J=8.0 Hz,
2H), 6.47 (d, J=8.0 Hz, 2H), 5.91 (s, 1H), 3.88 (s, 3H),
3.78 (s, 3H); *C NMR (CDCls, 100 MHz) 6: 161.3, 157.4,
149.8, 120.4, 120.4, 103.9, 98.7, 56.0, 55.5, 37.0.

2,2- TR-4-5-2,5- T A IR Z B R e 2k)PY: TH
NMR (CDCls, 400 MHz) 8: 8.81 (s, 1H), 8.07 (s, 1H), 6.93
(s, 1H), 5.92 (s, 1H), 3.88 (s, 3H), 3.87 (s, 3H); °C NMR
(CDCls, 100 MHz) &: 161.7, 149.2, 142.5, 125.6, 117.4,
112.6, 104.7, 56.8, 56.7, 36.6.

2,2- 25 TR LR 2R g 2P 'H NMR
(CDCls, 400 MHz) 6: 8.76 (s, 1H), 8.35 (s, 1H), 7.33 (d,
J=8.0 Hz, 1H), 7.09 (d, J=8.0 Hz, 1H), 5.93 (s, 1H); *C
NMR (CDCls, 100 MHz) d: 162.0, 134.2, 133.7, 129.8,
125.8,121.8, 121.1, 36.1.

2,2- VR Z B (2m)PY: "TH NMR (CDCls, 400
MHz) §: 8.27 (s, 1H), 7.53 (d, J=8.0 Hz, 2H), 7.34 (t, J=
8.0 Hz, 2H), 7.17 (t, J=7.6 Hz, 1H), 6.04 (s, 1H); "°C
NMR (CDCL;, 100 MHz) §: 161.9, 136.2, 129.3, 125.7,
120.3, 66.9.

2,2- ZR- 2R R BE(2n)"Y: 'H NMR (CDCL,
400 MHz) d: 7.82 (d, J=7.6 Hz, 4H), 7.44 (t, J=7.6 Hz,
2H), 7.32 (q, J=7.6 Hz, 4H); *C NMR (CDCl;, 100 MHz)
5:189.1, 134.2, 134.1, 130.5, 128.6, 69.8.

2,2- TR 7K W 75 W (20): CAS: 97467-19-1; 'H
NMR (CDCls, 400 MHz) d: 7.97 (d, J=7.6 Hz, 2H), 7.51
(t, J=7.6 Hz, 1H), 7.37 (q, J=7.6 Hz, 2H), 2.44 (s, 3H);
3C NMR (CDCls, 100 MHz) 8: 191.7, 185.4, 134.4, 134.2,
130.6, 128.6, 68.7, 24.8.

2'4- TR Z LR (2p)PY: 'TH NMR (CDCls, 400
MHz) 6: 8.21 (d, J=8.0 Hz, 1H), 7.64 (s, 1H), 7.54 (s,
1H), 7.36 (d, J=8.0 Hz, 1H), 2.20 (s, 3H); *C NMR
(CDCls, 100 MHz) §: 168.2, 134.9, 134.3, 131.3, 122.8,
116.6, 113.5, 24.8.
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