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Abstract

Enantio-enriched  -aminopropylcyanocuprates, generated from the chirall-protected -
aminopropylstannane (racemic at the Sn-bearing stereocenter) via Pearson’s Sn/Li transmetalation protocol
followed by treatment with copper cyanide, is shown to undergo an addition reactign-insaturated aldehydes
and ketones to give the-amino carbonyl compounds in higher stereoselective fashion. Of special interest is the
reaction with acrolein and 2-cyclohexenone which affords the adducts as a single stereoisomer. © 2000 Elsevier
Science Ltd. All rights reserved.
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The Michael reaction of organocopper reagents to-unsaturated carbonyl compounds is a useful
C-C bond-forming reaction, and hence the development of its asymmetric versions is a subject of current
extensive studiesWhile two types of asymmetric versions have been developed which employ either
a Michael acceptor having a chiral auxiliary or a copper reagent having a chiral but nontransferable
ligand, little is known about another type of asymmetric version which employs a copper reagent
having an enantio-enriched transferable ligand. Recently, Linderman et al. have shown the feasibility
of this approach in the Michael addition reactions of enantio-enrichatkoxy organocopper reagertts.
However, no example of the successful generation of enantio-enricla@aino alkylcuprates from chiral
organolithium precursors has been repoft@dnainly due to the considerable difficulty encountered
in the enantioselective generation ofamino organolithiums and their configurational instabflitjo
overcome these difficulties, we were interested in the use of Pearson’s ciNrptigtected chiral -
aminoalkyllithiums B) as cuprate precursors which can be generated diastereoselectively from the
chirally N-protected -aminoalkylstannanesAj in which the Sn-bearing stereocenter is racemic (Eq.
(1)).”8 Herein disclosed are the preliminary results on the generation of the chilgliptected chiral
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-aminoalkyl cyanocuprate€] and their Michael reactions to, -unsaturated aldehydes and ketones
to afford the -amino carbonyl compound®j in enantio-enriched form.

* *
G O Y O
N Transmetalation N ) " CN >
BN

R
- * (1)
R kSnBu3 M R
racemic B,M=Li R R"
A C,M=Cu D

The enantio-enriched -aminoalkyl cyanocuprate3 and 4 required for this study were generated
from the corresponding -aminopropylstannan& which was prepared as a racemic form at the Sn-
bearing stereocenter from the racemidiydroxy propylstannane according to our reported proceture.
Transmetalation ol with n-BuLi at 78°C occurred, to lead initially to an epimeric mixture of
amino alkyllithiums2, which quickly equilibrated to the thermodynamically more staBle2.”8 The
doubly chiral lithium species thus formed was then added to a suspension of CUCN (1.0 or 0.5 equiv.) in
THF to generate the chiral ‘lower-order’ cyanocupraes ‘higher-order’ cyanocuprates respectively,
as homogeneous solutions. The chiral cyanocupraiasd 4 thus generated were reacted with -
unsaturated aldehydes in the presence of TMSCIZ8°C (Scheme 19.In the reaction with acrolein,
both of the cuprate8 and 4 provided 1,4-adducba as a single diastereomer in 78 and 97% vyields,
respectively:®11 The reaction oB with trans-crotonaldehyde was found to afford the 1,4-add&ttss
a 71:29 mixture of the two epimers due to the C-1 chiral ceft&hese results reveal that the present
double transmetalation protocol permits ready access to enantio-enricagtdno alkylcyanocuprates
which are otherwise difficult to generate.
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Scheme 1.

We next examined the reaction of chiral cupra@eend4 to , -unsaturated ketones (Table 1). The
results reveal that the reactions with cyclic ketones (entry 2—4, 6) proceed with higher diastereoselectiv-
ities at the C-1 chiral center as compared with the reaction with 3-penten-2-one (entry 1). The highest
diastereoselectivity was obtained in the reaction of higher-order cupnaith 2-cyclohexenone (entry
4). Adduct8 was obtained in a stereochemically pure form (>95% de) in 95% Yyfekhe absolute
configuration oB was confirmed to beSS S) by X-ray analysis of a crystal obtained from a diethyl ether
solution (Fig. 1)!® Based on these results, it is safe to conclude that both tR&Litransmetalation
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concerned and the Michael addition reaction proceed with complete retention of configuration at the
carbanion centéf:1>

Table 1
Conjugate addition reaction of-amino alkylcyanocuprate with, -unsaturated ketones

(0]
o,B-Enone (1.0 eq), P"'—4_[\1):O
2: 4

TMSCI (5.0 eq)

3 or4 Etw
THF, 2 h, -78 — -40 °C

AR
Entry Substrate  Cuprate Product R R" Yield (%) 2@ dr.be
T G 6  CHyCHy 47 56 : 44

O

=
2 @zo 4 7 —(CH2)>— 66 77:23

3 8 —(CHz)3~ 71 83:17
4 8 —(CHa)3— 95 >98: <2

5 2i>___o 4 No Reaction ¢
6 @zo 4 9 —(CHa)4~ 78 75:25

3 No 1,2-adducts were detected in the crude reaction mixture by 'H NMR assay.
b Refers to the ratio of the C-1 epimers determined by TH NMR assay.
¢ All products were of >98% de at C-2. 9 The destannylated derivative of 1 was formed.

Fig. 1. X-Ray crystal structure of(S,$8

The oxazolidinone moiety o was successfully deprotected by using the Birch condfidhus,8
was treated with sodium in liquid ammonia followed by reprotection of the liberated primary amine
with benzyloxycarbonyl chloride (Cbz—Cl) to afford the Cbz-protected amino alcbbals a single
stereoisomer in good yield (Eq. (2016
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Cbz-Cl, NaHCO3 H

* OH
E‘/\_ij%) (80%) Et/\ij/ @

8 (>95% de) 10 (>95% de)

0]
Pl’p—[;)zo Na-NH;; then CbZ\NH

In conclusion, we have shown that the enantio-enricheaminoalkyl cyanocuprate generated from
Pearson’s doubly chiral -amino alkyllithium undergoes asymmetric Michael addition reactions with
overall retention of configuration at the carbanionic stereocenter. Of particular interest is the finding that
the reaction of the chiral higher-order cuprate with 2-cyclohexenone afforded the 1,4-adduct as a single
stereoisomer. Thus, the present type of asymmetric reaction provides an efficient method for asymmetric
synthesis of -amino carbonyl compounds. Further investigation to expand the scope of this approach is
in progress.
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