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01 前言



便宜，相对易得，稳定，平面 高度官能团化，丰富三维立体结构，
构建桥环、并环，广泛存在于天然产物中

前言



02 活化苯环的去芳构化
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03 非活化苯环去芳构化



Asahi Chemical Co. chemoselective hydrogenation of benzene

Dearomative hydrogenations

R R1
R R1

[RuCl-(p-cymene)(S,S)-
(R,R)-PhTrap]Cl (2.0 mol%)

DBU or TMG (20 mol%)
H2 (50 atm), 40 or 100 oC
iPrOH, iBuOH or toluene

iBuO2C

CO2
iBu

CO2
iBuiBuO2C

Et

OEt

EtO

OEt
OMe

OMe

98%, 93:7 er 91%, 80.5:19.5 er

61%, 95.5:4.5 er 87%, 95:5 er 49%, 76:24 er

Kuwano, R.; Morioka, R.; Kashiwabara M.; Kameyama, N. Angew. Chem., Int. Ed., 2012, 51, 4136



Rh-NHC catalys
H2 (50 bar)

hexane, 25 oC
F F

R R

F BPin

F F

FNHBoc

Cy

F

F

F

F

F

F

F

FF

F

F

F
F

F
F

90% 88%, 9:1 dr 90%, 7:1 dr 91%, >20:1 dr

96%, 17:1 dr 91%, 6:1 dr 60%, >20:1 dr 34%, >20:1 dr

Dearomative hydrogenations

Wiesenfeldt, M. P.; Nairoukh, Z.; Li, W.; Glorius, F. Science, 2017, 357, 908

NDipp

Rh Cl



Liu, L.; Wang, Z.; Zhao, F.; Xi, Z. J. Org. Chem., 2007, 72, 3484

I

R
R

R

R

1) 2 eq. tBuLi

-78 oC, 1h in Et2O

Li

R
R

R

R

dearomatization
via ispo attack

-78 oC

R

R
R

R

2) E+ (1.2 eq.)
0 oC, Et2O

-78 oC, 1h

R

R
R

R

E
Li+

I

R
R

R

R

1) 2 eq. tBuLi
-78 oC to 0 oC, Et2O

RR

R R

E
or RR

R R

E

E+

Nucleophilic dearomatizing reactions



Clayden, J.; Parris, S.; Cabedo, N.; Payne, A.H. Angew. Chem.Int. Ed., 2008, 47, 5060

NO

R

Ph Ph
R1Li (3.0 eq.)
DMPU (6.0 eq.)
THF, -78 oC

then E+ (2.0 eq.)
THF, -78 oC to rt

NO

R

Ph Ph

E
R1

+
NO

R

Ph Ph

E

NO

Ph Ph

Me sBu

NO

Ph Ph

Me tBu

NO

Ph Ph

Me iPr
NO

Ph Ph

Me iPr

F
OMe

81% 17% 53%(7%) 54%

NO

Ph Ph

Me iPr

OMe

HO

HO OH

iPr
Me

HO

OH

HO

HO
OH

OH

iPr

HO
Me

Nucleophilic dearomatizing reactions



Ohno, H.; Okumura, M.; Maeda, S.; Iwasaki, H.; Wakayama, R.; Tanaka, T. J. Org. Chem., 2003, 68, 7722

Radical dearomatizations



Wefelscheid, U. K.; Berndt, M.; Reissig, H. Eur. J. Org. Chem., 2008, 3635

Radical dearomatizations



Crich, D.; Grant, D.; Wink, D. J. J. Org. Chem., 2006, 71, 4521

Radical dearomatizations



Wilson, K. B,; Harman, W. D. J. Am. Chem. Soc., 2017, 139,11401

Transition-metal-mediated dearomatizations



Myers, J. T.; Harman, W. D. Organometallics, 2015, 34, 3648

Shivokevich, P. J.; Harman, W. D. Organometallics, 2018, 37, 4446

Transition-metal-mediated dearomatizations



Schellhaas, K.; Schmalz, H.-G.; Bats, J. W. Chem. Eur. J.,1998, 4, 5

Transition-metal-mediated dearomatizations



Bao, M.; Nakamura, H.; Yamamoto, Y. J. Am. Chem. Soc., 2001, 123, 759

Me

iPr

80% 82%

79% 85%

Transition-metal-catalyzed dearomatizations

Pd0

SnBu3Bu3SnCl

Pd
Cl

L

Pd Cl
L

L

Pd



Lu, S.; Xu, Z.; Bao, M.; Yamamoto, Y. Angew. Chem., Int. Ed., 2008, 47, 4366

Me

Br OBz

84% 24%

89% 87%

Transition-metal-catalyzed dearomatizations



R

(1.2 eq.)

Pd(PPh3)4 (5.0 mol%)

CH2Cl2, rt

Cl

R1

• SnBu3
R1

R or

R1

R

R

4-Cl-C6H4

O
O

Me tBu Me

Ph Me

nBu

•

• •

CO2Me

65% 89% 96% 71% (fromOC(O)CF3)

71% 92% 25% 63% (62:38)

Peng, B.; Feng, X.; Zhang, X.; Bao, M. J. Org. Chem., 2010, 75, 2619

Transition-metal-catalyzed dearomatizations



Zhang, S.; Ullah, A.; Yamamoto, Y.; Bao, M. Adv. Synth. Catal., 2017, 359, 2723

Transition-metal-catalyzed dearomatizations

LnPd(0)

oxidative 
addition

reductive
elimination

Cl

R

R
Pd

L

Cl

B(Pin)

CsF

F B(Pin)

Pd
L

Pd

R

R H

H
R=H

H+



Yang, Z.; Jiang, R.; Wu, Q.; Zheng, C.; You, S. Angew. Chem. Int. Ed. 2018, 57, 16190

Transition-metal-catalyzed dearomatizations



Dearomative cycloadditions

OH

SO2Ph

+

R1

R2

PIB (1.6 eq.)

HFIP/CH2Cl2, -4 oC

SO2Ph

O
R1

H R2

SO2Ph

O
H

H

SO2Ph

O
H

H

SO2Ph

O
I

H
iPr

40% 72% 40%

O

SO2Ph

H
R2

SO2Ph

O R1

SO2Ph

O
R1

H R2

Jacquemot, G.; Me´nard, M.-A.;  L’Homme, C.; Canesi, S. Chem. Sci., 2013, 4, 1287



Ling, J.; Lam, S.; Low, K.-H.; Chiu, P. Angew. Chem., Int. Ed., 2017, 56, 8879

Dearomative cycloadditions



Arenophile-mediated dearomatizations



Southgate, E. H.; Pospech, J.; Fu, J.; Holycross, D. R.; Sarlah, D. Nat. Chem., 2016, 8, 922

Arenophile-mediated dearomatizations



Southgate, E. H.; Pospech, J.; Fu, J.; Holycross, D. R.; Sarlah, D. Nat. Chem., 2016, 8, 922

X
O

O

O

O

N2H4 or KOH, 100 oC

then CuCl2

O

O

O

O

O

O

Br O

O

OH Me
Me

Cl

3 steps 3 steps

HO
OH

OH

OH

HO

MK7607

HO
OH

OH

OH

3-O-desmethyl phomentrioloxin

R R

Arenophile-mediated dearomatizations



Okumura, M.; Nakamata Huynh, S. M.; Pospech, J.; Sarlah, D. Angew. Chem., Int. Ed., 2016, 55, 15910

Arenophile-mediated dearomatizations



Okumura, M.; Nakamata Huynh, S. M.; Pospech, J.; Sarlah, D. Angew. Chem., Int. Ed., 2016, 55, 15910

Arenophile-mediated dearomatizations



Okumura, M.; Shved, A. S.; Sarlah, D. J. Am. Chem. Soc., 2017, 139, 17787

Arenophile-mediated dearomatizations



Okumura, M.; Shved, A. S.; Sarlah, D. J. Am. Chem. Soc., 2017, 139, 17787

Arenophile-mediated dearomatizations



Hernandez, L. W.; Klockner, U.; Pospech, J.; Hauss, L.; Sarlah, D. , J. Am. Chem. Soc., 2018, 140, 4503

Arenophile-mediated dearomatizations

MTAD
visible light

N
N

NMe

O

O

[Ni0] cat.
ArMgBr

NRu
Ar

N
N

NMe

O

O

Ni0

LnNi0

N

NMe

N O

O

LnNi

N

NMe

Mg
N O

O

LnNi
Ar +

N

NMe

Mg
N O

O

Ln
0Ni

Ar

ArMgBr



Hernandez, L. W.; Klockner, U.; Pospech, J.; Hauss, L.; Sarlah, D. , J. Am. Chem. Soc., 2018, 140, 4503

Arenophile-mediated dearomatizations



Wertjes, W. C.; Okumura, M.; Sarlah, D. J. Am. Chem. Soc., 2019, 141, 163

Arenophile-mediated dearomatizations



Wertjes, W. C.; Okumura, M.; Sarlah, D. J. Am. Chem. Soc., 2019, 141, 163

Arenophile-mediated dearomatizations

Fe
PPh2

N
O

tBu

(S,Sp)-tBu-Phosferrox



04 总结



苯环去芳构化

从苯环出发，原料来源广泛，成本低

构建季碳中心

简便地构建螺环、桥环等复杂多环体系

天然产物及药物分子合成

总结
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