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Diels—-Alder RN —LE=iR

Alder endo rule

HH H H Me
Me \‘\/>—\I\£Ie H Me Me G : «CO,Me
Seo g s . — —
B = O
CO,Me CO,Me Y~ “CO,Me
CO,Me CO,Me Me
endo transition state endo product

Dienophile reactivity
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EWDiels—Alder iR

d) Er(fod)s,
neat, 120 °C

37: R' = CH,OH, R? = Me; 21% ¢) DMP 36: R' = CH,OH, R? = Me; 52% e)
39: R' = CHO, R? = Me; 95% o Lil. 80 °C: 38: R' = CHO, R? = Me; 93% % ;
6: R'=CHO, R?=H, ) L1l, 80 °C; 2: R'=CHO, R? = H, )

-BuOK/DM
taiwaniadduct C; 83% t-BuOK/DMSO taiwaniadduct B; 77%

Li, et al. J. Am. Chem. Soc. 2014, 136, 8185.
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/ CHO > 7
Br Mechanism? O
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Am. Chem. Soc. 1969, 91, 5675.
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o PhB(OH),, Me Me HO oH
Me (o) X 80 °C EtOZCA&ﬁ Et02C Me Me Me (o )
OEt !
| t o > /% o > Q2 o > HO )
OH = Oé\ 0,'3\ 61% Eto,C OH
OH o~ Ph o~ Ph
Me OTBS TBDPSO” "
Me
"M OHC
82% _
Li
BulLi
Me OAc
1) KOH, t-BuOH
2) TBSCI, imidazole N—me
Me OTBS 3) HoNNHSOAr  Me OTBS neat, 130 °C M¢e
Me - Me —-— +
- ‘v ‘v
/H : Me cme 85% cl
HO . &AcO N-NHSO,Ar Cl
taxol CN

Nicolaou, Yang, et al. Nature 1994, 367, 630.



JEEMDiels-Alder RR : ZEMSTTIABIIEE

TIPSO =
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‘ OH
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-« ““Me

1) Se0,, t-BuO,H

2) TBAF
-
H
hG
OTIPS

miroestrol

Corey, et al. J. Am. Chem. Soc. 1993, 115, 9327.
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Me OMe Me
>—< N/%/OMe
Ny © Q \ O TMS
+ TBSO A - H _
A =z
NH TMS
[N /o
7 OTBS
2:1dr
mesitylene, hetero-DA
reflux
OMe
retro-DA
TMS

H OTBS

norsecurinine 50%

Jacobi, et al. J. Am. Chem. Soc. 1991, 113, 5384.



JEEMDiels—-Alder M : DA/retro-DA

250 °C
(microwave)

—CO,; then
K,CO;/MeOH

21%

haouamine A

Baran, and Burns, J. Am. Chem. Soc. 2006, 128, 3908.
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Boger, et al. Tetrahedron 1983, 34, 2869; Chem. Rev. 1989, 86, 781.



JEEMDiels—Alder RM : tetrazine ligation

R2
N
| N)QN N“| R?
+ I | - N
" 4
0R1 RZ R1O R2
Y

Fox, et al. J. Am. Chem. Soc. 2008, 130, 3760.
Wu and Devaraj, Acc. Chem. Res. 2018, 51, 1249.



JEENDiels-Alder RN : RV BRIEER

UV light, -50 °C

95%

Corey, et al. J. Am. Chem. Soc. 1965, 87, 2051.
Eaton, et al. J. Am. Chem. Soc. 1965, 87, 2051.
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grandirubrine

Boger, et al. J. Am. Chem. Soc. 1995, 117, 12452.



JEEMDiels-Alder RR : FHIMEH—IE
O Me "
PPh, c|)l\/"’Ie QHJ/ 170 °C, 10 h AW °
> N > Me—N_ |
Me”
0

|
M /N -
e EtNl-Pr2

Himbert, et al. Angew. Chem. Int. Ed. 1982, 21, 620.
Vanderwal, Houk, et al. J. Am. Chem. Soc. 2013, 135, 7339.

17%
o

0 visible light
—60 °C / o
+ N/[( A’N\(
N\\(N—Me N N.
)f Me
(o) O

Sheridan, et al. 3. Am. Chem. Soc. 1989, 111, 9247.
Sarlah, et al. Nature Chem. 2016, 8, 922.




JEEMDiels-Alder R : SREXR

transannular
Diels—Alder

PyBroP, Et;N

51%

OMe L OMe -

OH O OH dynemicin A

Schreiber, et al. J. Am. Chem. Soc. 1992, 114, 5898.



JEEMDiels-Alder R : SERBHKGREAEE

AcO \Me
Pb(OAc),, AcOH o) X
then toluene, 145 °C
>
36% Me

maoecrystal V

Yang, et al. J. Am. Chem. Soc. 2010, 132, 16745.



JEEMDiels-Alder R : SERBHKGREAEE

a) pyrrolidine,

MeOH, 80 °C
(o)
Ny~ NP
MOMO MOMO

96% | b) TESOTF, Et;N

c) 150 °C

OTES
MOMO MOMO
LiHMDS, 0 °C
MOMO MOMO

77%

ORTEP of 21

Li, et al. J. Am. Chem. Soc. 2018, 140, 9025.
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OBn
H (cocl),, DMSO, 1) NH; O
HO Et;N 2) AcOH, 70 °C
> >
HO
Me
Me = y
Me Me
BnO
“Vollhart ammonia” - Me\fb !.
77°A) H N~ X'71/

Heathcock, et al. 3. Am. Chem. Soc. 1988, 110, 8734.
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[x-ray]

Baran, et al. Nature 2018, 560, 350:; Ye and Li, Nature 2018, 560, 314.
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