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Enantioselective O_rganocatalysis—Using
HOMO, LUMO and SOMO Activation

paroduction - .

0 /Me
; (—)\ N R?
f N~ “CO,H N
H N Rt
Ph H
L-proline B imidazolidinone
Benjamin List Professor D. W. C. MacMitlan
l!v 2000
L- W\*V\c

caﬂ).l‘ﬁ-t wo-S ?u/b !«\Slr\e,cl owt .

™ deoli & sone

5 oo e
L q | iminium catalysis enamine caislysis SGMO catalysis
N J LUMOQ activation HOMO activation . SOMO activation
aldehyde |
H:0 L +2e - < x
- ot -} - . -1 ‘o
({ ) m"" N /\ /== ‘t:" & _““e-" N’ :
T L N b
i f | b
amine i ] i R ]
catalyst ‘ i —
Iwne . m,dl‘oa.,( cokohn

. ewmne &

ke the Wk ond ywa," :
TR W, \ N

J

rNe)W C-OV\CQ/‘)-b r

« Covtents
The l\}stbw( of- Awine ca*v‘l‘(ﬁ'\s
Eanshe mm[f’t (HoMo peeivarion ). .. Us’\wa' L-proline | jwi dozo [id' none OWHSC
AN okt (LuMo acrivadtion )

TMAM Lnium ~ Eramine O’*’lxl‘(‘:"'(,
) R“A““" Owrui«ﬁt (5' OMO acrivation )




o The. H\‘s%(f\v‘ o5 Amino CMOJ‘\{S?S

First excw?le a’*""\‘l""\" Asxlme{—,h‘c Aldol React fon, (}g,\«}_ L~ ?I’vl“l’\ o

o]
o Sauer, Wiechert Angew. Chom. Int. Ed.
- j 1971, 10. 496.
[o Xt }
OH Hajos. Parrish J. Org. Chem.
93% ee 1974, 39,1615

Direct Catalytic Asymmetric Aldol Reactions of
o Aldehydes with Unmodified Ketones

o Yoichi M. A. Yamada, Naoki Yoshikawa,

1 0 Ab 38C2 OH O Hiroaki Sasa, and Masakatsu Shibasaki*
R'CHO + ) [, I/l\/[]\ »
- R R

Figwie ! The struciure of LuLs, s (R)-Sanaphtharadel ((Ri-Lal B)

(R)-LLB
{20mol%) OH O

0
R'CHO + 7 )!‘Rz — )\)LRZ

Shibasaki et al Angew. Chem. Int. Ed. Engl. 1997, 36, 1871.
J
\J/ n? o
I~ T i A 4
Proline-Catalyzed Direct Asymmetric Aldol NS A
Reactions v u
(»‘o-u
L-proline Soma
0 (30 mol%) OH O o g

)k + RICHO

List, Barbas, et al /. Am. Chem. Soc. 2000, 122, 2395.




ps
Enoaaine OL*“'HS“S ( HoMmo &ﬁ“VM“"“’) US""‘?» L~ probne /2

?V‘OL‘V\Q —CO‘-*‘I/HRA D- vect A{»!weth‘c Al({o( Fa)kt"-k . 'j':A. [eNRS Zoovl 122. 23°(¢

?}\vo.a-( amnoacd md s’ecou,clo-7 o-olcl'c oo o' d -Fo..l +o 7\@

Ao A 5::’" desive d product.
20 vol%, NO, DMSo /N\U;n P f,cl r? ) R F.
8% (76% oa) NFO ) R"g R‘lg/h"»‘&' .
— The reacron. Wb iso bwtylo»lcie}\rdc mechapisw °_p OO R7’Y
?Me uldo rw dk-(‘t ! "L q rl/ H(ﬁi DT IGI?— °
\L %/é ee. - 8 q HOTO \
J.A CS. 2000, 122, 9336 ~ RN *

&3]
OMSO
NO, OMe  5ou -1 NO,

OMeo
o e (L)-Proline ,©/
L &S A

§4% 06

wvello (04, l. ‘Ulf

TA<C-5. 2002, 24,4199

Enantioselective Direct Aldehyde Cross-Aldol Reaction
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Enantioselective Organocatalytic indole Alkylations.
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Table 1. Organocatalyzed Diels—Alder Reaction between
Cinnamaldehyde and Cyclopentadiene
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entry catalyst time (h) yield (%) exo:endo exo ee (%)
I (S)-Pro-OMe-HCH 27 81 2.7:1 48 (2R)
2 (S)-Abr-OMe-HCI 10 80 2.3:1 59 (25)
3 5 23 92 2.6:1 57 (2R}
4 6 84 82 3.6:1 74 (2R)
5 7 8 99 1.3:1 93 (28}

« Product ratios determined by GLC using a Bodman I-TA or f-PH
column. ¥ Absolute-and relative configurations assigned by chemical
correlation to a known compound (Supporting Information). < Using 5
mol % catalyst.
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Enantioselective Organocatalytic Hydride Reduction
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? R = COzEL ¢ Conversion determined by GLC analysis. © Enantiomeric
cxcess determined by chiral GLC analysis (Bodman I'-TA). < At =30 °C.
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The Importance of Iminium Geometry Control in
Enamine Catalysis: Identification of a New
Catalyst Architecture for Aldehyde-Aldehyde
Couplings**
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Direct Catalytic Intermolecular a-Allylic
Alkylation of Aldehydes by Combination of
Transition-Metal and Organocatalysis**
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Figure 1. Stereochemical model.



