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Present reaction

new annulation of enals and di(enone)s that generates Genzotricyclic products

X. Fang, K. Jiang, C. Xing, L. Hao, and Y. R. Chi*  Angew. Chem. Int. Ed. 2011,




Three stereogenic centers in arow:

The unconventional activation of enal compounds mediated by an N-
heterocyclic carbene (NHC) has generated three consecutive reactive carbon
centers that undergo highly regio- and stereoselective annulations with
di(enone)s to generate benzotricyclic products containing multiple

stereog enic centers
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Catalyst and conditions screened in the intitial st udy:

Ph
o o)
S O
Ph AP - H o
1a 2a (@) L
Condition H'l\_ o
3a
Ph
E G H |
A B c Entry Cat. Conditions 1solated vicld drf eef
I A DBU, THF, r.t. 76 12:1 -
2¢ A DBU. toluene, r.t. 20 20:1 -
3¢ A DIEA. THF. rt. 0 - -
47 B DBU. THF. rt. 40 20:1 -
5t C DBU, THE, r.t. 0 - -
D E 6° D DBU. THF, rt. G5 20:1 -
7 E DBU. THE, rt. 0 - -
87 F DBU. THE. 0°C 30 20:1 0
(g F DBU, THE. r.t. 51 10:1 99
10 F DBU. THE. rt. 70 14:1 99
F DBU, THF, MgSO, r.t. 84 13:0 93—
1 G DBUTHE T 20 201 n.d.
i3 H DBU, THE. 1t. 0 -
147 I DBU, THE, r.t. 38 20:1 9
F
G ¢ 1a (0.225 muol), 2a (0.15 mmol).  Two equivalents of 1a was used. © Determined by 'H NMR
analysis of unpurified reaction mixtures. ¢ Major diasteromer. determined by chiral-phase HPLC:
absolute stereochemistry of 3a was determined by X-ray crystallography of its derivative.
H
|

X. Fang, K. Jiang, C. Xing, L. Hao, and Y. R. Chi* Angew. Chem. Int. Ed. 2011,



0 o)
ﬁH N @ (20mol%) O -
R / R' H
DBU (30mol%) 0

1 2 o)
THF (0.05m),MgSO, RT, 12h H

® Mes
CI‘N \'Tl
—N
e F

X. Fang, K. Jiang, C. Xing, L. Hao, and Y. R. Chi*  Angew. Chem. Int. Ed. 2011,



) 0

1 4

RI#R?

1a 4a (0]

® (20mol%)

sl s ee:
/Rz[
(@)

DBU (30mol%)
THF (0.05m),MgSQO4 RT, 12h

~

Me

R': electron "poor"
R2: electron "rich"

high regioselectivity

discribed as above

100% r.s.

74% yield

10:3:1 d.r.
87% ee




Stereochemistry determination via X-Ray Crystallographic analysis.
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Mechanism.......
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»Developed a new annulation of di(enone) and enal substrates mediated by NHCs to generate
substituted multicyclic compounds with high regio- and stereoselectivities.

» The observed regioselectivity is consistent with a Michael-type addition of the enal B-carbon atom
to the enone to form the first new C-C bond of the cascade product.

»The method provides a rapid entry to relatively complex structures from simple starting materials
in a highly selective manner.

X. Fang, K. Jiang, C. Xing, L. Hao, and Y. R. Chi*  Angew. Chem. Int. Ed. 2011,



Organocatalytic Functionalization of Carboxylic Acids:
Isothiourea-Catalyzed Asymmetric Intra- and Intermolecul ar
Michael Addition-Lactonizations
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