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BACKGROUND

Scheme 1. Asymmetric allylation of aldehydes.
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Scheme 1. Allylation Reactions Promoted by N-O=xides 13
OH

20 mol 2 N-oxide
PhCHO F'h/l\/\
1.3 equiv ﬁ,SiEI:._
CICH.).Cl, 24 h, 22 °C

©
ph—\. O 1 R=CHOH  24% conv, 24% ee

N R 2 R=cO.H 38% conv, <10%
] - @ " — 2 =] II||"I 7o B
N-oxide: ,f 3 A=CONHBn  93% conv, <10% ee

ﬁCaHn

o o C‘lﬁ(m
HN%/‘VN\

[ + o O
cCgH14



FEATURE

Roskamp-Feng Reaction
Miscellaneous Reactions
Ring-Opening Reactions
Cascade Reaction
Homologation Reaction
Claisen Rearrangement
[2+2], [3+2], [4+2], [8+2] ]
Cycloaddition Reaction |
1.6-Conjugate addition
Cyclopropanation Reactionn
Reduction Reaction

Cyanation Reaction
Aldol Reaction
Mannich Reaction
Allylation Reaction
Henry-Type Reaction
a-Chlorination Reaction
Friedel-Crafts Reaction

Hetero-DA and
|IED-aza-DA Reaction

Oxa- and Sulfa-Michael,

Michael Reactions : : Haloamination Reactions
Amination Reaction Epoxidation and BV Oxidation
Ene and Hetero-Ene Hydroxylation Reaction

Reaction
Tandem 1,5-HydrideTransfer/Cyclization
Metal ions : Mg2+. Sck. T:4+‘ Fe3+. Fe2+, 11‘03+. C.‘CF*.NiH. {27112+. L’.‘11+~Z:12+‘ \j+

ks Ll I+ ¥+ 3+ 3+ + Yo 3+ . 3+ 3+ 3% I+
Nb L Ag.In .La .Ce ,Pr . Nd ,Sm .Er .Gd Dy .Yb .Lu ,etc.



MECHANISM

by LAf-Scilll) complex

Scheme 1 Substrate scope for the aza-ene-type reaction.

Si-face attacked
H. R
M
&= PR .
s2 Fo, st
I:.'_._.-I::""r\l 'r‘"\ f' \E'#\:.T{ =
¢ 4

; 4 oz, 1
_/J MH LSS = b
| product 51 (S)
N\l.::«..

Fig. 2 Proposed transition-staie and the X-ray crysiallographic
structure of the (SFproduct 51



APPLICATION

Enantioselective Tandem Michael Addition : M
a Q>
A v
HE
& 3 (—}-tubifoline
: i N
Sc(OTf,
H  chiral N,N-dioxide L1 - 2
up to 879% ee
M

_ | - (—)-dehydrotubifoline

Figure 1. Monoterpenoids incorporating a spiro[pyrrolidine-3,3 "-oxin-
dole scaffold and enantioselective tandem michael addition that
enables asymmetric synthesis of strychnos alkaloids.
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