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Recent Progress in Beckmann Rearrangement
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Abstract Amide motifs are prevalent structures found in natural products, pharmaceuticals, and bioactive compounds.
Amide bond formations are the most important transformations in organic chemistry. Beckmann rearrangement is a significant
method for the synthesis of primary and secondary amides. Recently, diversified new catalytic protocols were developed,
including one-pot reaction from the corresponding aldehydes and ketones, or even from alcohols. The progress and
applications of Beckmann rearrangement in recent five years are reviewed.
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S E AR T X — RBRIECL SI4h, A el L
FEIE A — 4 S B R AN TR, S M AR A5 5
AL MR T FHER RN = A5 T
AMERR 7 5 4 5w 8 HHERHTE .

1 EREHNNIESEH

B 5 AE 2 i i 4@ Rul™. REPL, pdPl
Cul, col". Fel™ ) AL N Ak N AAmERL, B
MU S5EGREANEPEEARD, &E25 7 kK
32 AR, DA AR BN R AE = M ) 4 A
1.1 §TERR N =S EHE

TAESR, ETHEAL T | 5 1) DL ve 2 B HE ORI T2 I 34
M4 Cadierno WA T RGEHIRF T TAE. 2013 4F
1% /N FH 545 10 A BT A0 R S S S — Bk A R AA
T flz 1 DL v 2 B, 1 OROBLE RE ML S 1t 0, DAAKAE I
A, BAT IR s 0 H4E, i e iR s
T RSB AT R E R S, S S B R R A
KA B R N B, B0, Cadierno VRN SR
T 7 —ME S BES LA Ru BC &9, il X $
e TSR . AL B RS i R AR i ) DL e 2
A B, R BAEARM AT, BB SRR REC N
Z T (Eq. 3).

OH Cl,, W
N~ 5 mol% [Ru] 0 - UQPPhZ
| — ca | ~PPh; (3)
R H H20, 100 °C R NH2 HO-N N
o 0 F (0]
F
NH, NH, NH;
. O,N . F F
83% 86% F 90%
o) o o
X
® NH, O)\NHQ ©/\)LNH2
N
86% 79% 80%

2015 4E, Garcia-Garrido -RZH MU FH 7 S Ak A Y
W ETVE AL TR S T B S 1 DL 2 s HE IR B, % VAR
KR, RS, JRYIEE, &5
758 B LA o, B-ANUL RN fis 05 ] LA e 245 B04H Bt e
AL, £ AT LA R (Scheme 1).
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Scheme 1 Ru-catalyzed Beckmann rearrangement

(Scheme 2).
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FEAEM-TEMPO [ T IEAL AN, 855 IR
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2015 4, Kapoor MEZH> g F FeCly-6H,O ML
A, K ERTE SRR NATAE N H A U w2 F R A Ik
. %07 K ST R TR R [ A & RL(Eq. 5). [RIAE,
Cook PRMIHPNE R T — Rk b U v 2 HEA A%
W 715 (Bq. 6). 755 R IR AN, G T A A BRI,
HATEGESRORY, AR G50 1 5 35 mT = HE 15 32 ik
Ji.
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Scheme 2 Ru-catalyzed Beckmann rearrangemen
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Scheme 3 Zn-catalyzed Beckmann rearrangement
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2016 £E, Jacob R POHRIE T —Fh A B m RUA R
A WU AR 5 () v, 2RSS BB U KPR
HeiEtE, RSB IRAL T B s dE — 0 A2 Dl v 2 FLF
133 o WHABER(Eq. 7).
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(Eq. 8).
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A, e s, o BRI, e A &
A[ 18 24 5 (Eq. 9).
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(6] Me
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NH
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1.5 BRI N SEH

2013 4F, Pantos MR PYK & T —F M 4E1EMHEAL
NG B 5 A N R 8T 742, 1% 7 1 AT A R K M
Hh 8. B¢ilT, Cadierno MREERZHB3H — AL S
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Scheme 4 Pd-catalyzed Beckmann rearrangement
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Scheme 5 Ca-catalyzed Beckmann rearrangement
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PLERERAE LR W, SN2 7S EAHE. F5iE
AT R IR A

Shia WA R R T SRR AR B F A5
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Fe,0;@Si0, #%5e 45 M AL A 1 e 1 i i — 4 L2
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SR (Eq. 14).
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Singh IR B T RO S AE T = P R
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Scheme 15 Beckmann rearrangement under basic conditions
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e- LN BRI 7775, 27 R AL IR 100%, 723K
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71, DBU {EB A R T 2L 5- 30 S 5 W R A A= 4
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