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Domino reactions are greener reactions that allow for complex molecules to be
constructed from a simple substrate in one operation in a straightforward, efficient, and elegant way
without isolation of intermediates. The domino reaction of O-phenyl-conjugated oxime ether with an alkyl
radical allows the construction of two heterocycles with three stereogenic centers as a result of the
formation of two C-C bonds, a C-0 bond, and a C-N bond in a single operation, leading to
benzofuro[2,3-b]pyrroles, which are not easily accessible by existing synthetic methods. In addition, we

also_developed that a new method for the synthesis of isoquinolinones involving the palladium-catalyzed
cyclization reaction.



TEMPO

[33]

Weinreb

[33]

(Table 1)

exo:endo=1:1
(entry 3)

[2,3-b] 3

(entry 5)

Table 1. domino reaction of conjugated oxime ether

Et
0 Et;B A
-~ NOPh —2=_»
ROJ\N benzene  HN
H O
1,2 3
entry  substrate additive  temp. vyield (%)
1 1 (R =Et) - r.t -
2 1 (R =Et) MesAl r.t. 50
3 1 (R =Et) MesAl reflux 64
4 2 (R=CgF5) MesAl refux 88
5 2 (R = Cg4F5) - r.t. 95
[a] Ratio of stereoisomer: exo/endo = 1:1
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Scheme 1. Proposed reaction pathway
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Table 2. Domino reaction with various alkyl iodides

R
i RI, Et;B © H
CSFSOJWNOPh Tzesne> N
2 reflux H o
4a-e
1 EtO,CCH,l  4a 67 11
2 iPrl 4b 81 2:1
3 ¢-CsHgl 4c 62 3:2
4 c-CegHyil ad 71 2:1
5 tBul 4e 66 >10:1
6@ tBul 4e 08 e

[a] In the presence of 3.5 equiv of Na,S,03

Table 3. Substrate scope

{Bul, Et;B fBu
_ N828203 R
CeFs0 Ar benzene HN
reflux
5a-f
6a-f
tBu
0 H
HN
H O H O
6a (76%) 6b (60%)
{Bu {Bu
o H 0 H
Br
HN HN
H O H O
9 3
6c (83%) 6d (50%)
fBu Bu
0 H o Ho .
A
HN HN | g
H O H O 6
6e (60%) " 6f: R = 4-CF3 (22%)
6f": R = 6-CF5 (48%)
tert—
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Scheme 2. Asymmetric domino reaction
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Table 4. Domino reaction of conjugated hydrazone
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CO,Et
OMe Et3B (5eq.) Et
Et0,C AN /©/ ——addive, g
D Y solvent
H t N
emp. H
9 10
entry solvent  additive temp. yield (%)
1 benzene - reflux 40
2 benzene MesAl (2.4 eq.) reflux -
3 MeCN - reflux 43
4 MeCN Znl, (3 eq.) reflux 73
5 MeCN Znl, (0.5 eq.) reflux 89
N Fischer
9
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Table 6. Regioselective cyclization of N-alkoxybenzamide

Ph H
gz
Z Ph
'Yle PdClQ(PPh;:,)Z AN
N-oMe DCE, reflux Nyte
o o]
13 14
Pd cat. additive ]
entry (equiv) (equiv) yield (%)
1 0.2 benzoquinone (5) 66
2 - benzoquinone (5) -
3 0.2 benzoquinone (5), PrOH (3) 81
4 0.2 benzoquinone (5), PrOH (3), 0, 85
6-endo-dig B

PdCI,(PPh3),
—_—

Scheme 3. Possible reaction pathway
Table 7. Substrate scope
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