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VIKYL-COPPER DERIVATIVES XII : STEREOSPECIFIC SYNTHESIS OF
ALLYLIC AMINES BY AMINOMETHYLATION OF ORGANOCOPPER REAGENTS

L. Germon, A. Alexakis, J.F. Normant

Laboratoire de Chimie des Organo-Eléments, Tour 44-45
4, place Jussieu 75230 Paris Cédex 05 France

The carnbocupration on hydricalimination of alhynes {oflowed by amino-
methylation yiebds allylic amines. The sterecchemical Lategrnity of the
alkenyl moiety is completely netained in both cases.

The reaction of various organometallic derivatives {(Li, Mg, Zn) with
Mannich reagents )(—CHZ-NR2 (X=0R, SR, halcgen) is known to afford the
aminomethylation productl. Ae wish to report in this communication that
erganocuprate reagents behave similarly

Hept,Culi + 2 nBu-0-CH,-NEt, —EFI8Cy 2 hept-CH,-NEt, 72 %
1

Hept,Culi + 2 Pn=S=CH,-NEt, -—HE—s 2 Hept-CH,-NEt, 92 %
2

In this reaction, both alkyl groups of the cuprate reagent react as well.
We have applied this reaction to alkenyl-copper2 and cupr‘ates3 reagents,
obtained stefeospecificaT]y by the carbometallation of alkynes. This
reaction should lead to stereospecifically substituted tertiary allylic
amines

- - /-——‘9 . X«CH,-dR' SN
RoCuli + 2 HC=CH —rp 5Cut 2 2 o R CH,-NR ',

3
RS R
R Cu, MgX, + R'-CSCH —» R;===\ K R, =
Cu,MgX
4 e

R CHz-NRE

Indeed, with cuprates 3, this one-pot procedure gave the expected product
either with the o-aminoether lla or with the ¢-aminothigether glc.
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L oo _ THF e
,_.._)éCuLi + n Ph-S-CH,-NEt, — MCHZ-NEtZ
Entry Cuprate n 5 Y Eb
equiv. Preduct Yield °C/mm Hg
1 —_— < 2 P W ,
Hept >12CuL1' Hept CH,-NEt, 783" | 125%/15
2 u 1’5 " 95%
CH,mst
CH(OEL)
3 /—_—=§ ~0Et 2 — 2 g9y 739/0.01
Et SCuli d Et’ “CH,-NEt,
ELO0 Et0
4 e e 1,65 N 74% 70¢70.05
Bu < }2Cuu ’ By~ “CH,-NET,

a/ Isolated yield based on the a~aminothioether added ; b/ In Et,0 solvent
the yield s 70% ; ¢/ Prepared in'situ according ref.3a,b ; d/ Prepared in
situ according ref.3c, modified by the addition of 2 eq. of HC§C~CH{DEt)2

to 1 eq. of Et,Culi, under the same experimental conditions ; e/ Prepared

in situ according ref, 2b, modified as above.

2 eqd. nBUO"Cﬁz"NEtz ;l_ Etzo t 52%
= - 7 o —== THF @ 31%

Hept 2CuLi Hept CHZ—NEt2
THF : 78%

The best yields are obtained with a-aminothioether 2 and both alkenyl graups
of the cuprate react as well. On the other hand, vinyl-cepper 4 reacts very
sluggishly4 with 1 but more easily with 2. Since 2 is easily prepared and in
quantitative yie]dlc, we have used this Mannich reagent for the synthesis of
various allylic amines.

As seen form the tables, functionnalized alkenyl-copper and cuprates
derivatives can be used (see entry 3, 4 and 9). This reaction gives an easy
and straithforward access to various functionnalized allylic amines ;
moreover the stereaisomeric purity of the [=C double bond is at Jeast 39.%
as determined by capillary gas chromatography {0V 101 column, 50 m). In
order to compare our adis allylic amines with their trans counterparts, we
have synthetized the Jatter via an analogous new reaction : we have found
that alkenyl alane 5 and alanates’ also react with a-aminoethers :

&
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Table 11 < , THF ~——
B + n Ph-S-CH,-NEt
Cu.MgX2 2 2 ‘CHZ-NEt2
Entry Vinyl-copper n Product ° Yield 2 Eb
equiv. °C/mm Hg
Bu Bu
b
5 S ¢ 1 e 53¢ 104°/15
Et” Cu Y’ CH,=NEt,
6 " ¢ 0,75 . 71¢%
N ¢ P 79 104°/15
7 0,70 8
Bu” “Cu Bu”  ~TH,-NEt,
Ph 4 Ph ,
8 N 0,80 N 66% 102°/0.01
Bu” Cu " Bu” CH,-NER,
CH,-OMe © CH.,-0Me
? = 1 = 70% 70°/0.01
Bu Cu Bu ¥ CH,-NEE,

a/ IsoTated yield based on the a-aminothioether ; b/ In Et20 scivent the

yield is 42% ; ¢/ Prepared in situ according ref.,2a ; d/ Prepared in situ
according ref.2c ; e/ Prepared in situ according ref.2d, modified by the

use of 2 eq. MeZS under the same experimental conditions.

{ > 8
CeH C H 68%
oy p-cach _DIBAL " 3 1Bu-0GH, "6l
n N i » _~

Hexane 5 Al iBuy 5590 ,2h 6t CH N

The reaction of the organometallic (Al or Cu) occurs with retention of

configuration. Amine 6t and its cis analog 6¢c display on ct3 NMR the

following signalis : & ppm (CDCI3) 6t : 134.2 and 126.8 (C=C), 61.8 (CHZ-N)
" " 6c : 132.8 and 126.5 (C=C), 56.0 (CHQ-M)

which are in complete agreement with the known values ?

We are presently extending this method to various other Mannich reagents

and we are applying it to the synthesis of some natural products.

Typical procedure

A solution of alkenyl-copper (50 mmol) or cuprate reagent {25 mmol) is
cooled to -40°C at which temperature 50 ml of THF are added (if the carbo-
metallaticn had been performed in Et20). The appropriate amount of 2 is
added and the mixture is allowed to warm to room temperature, stirred 3-4h,
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then hydrolysed, at =-10°C, with 60 ml NH4C1 sat. sol. and 20 nl NH4DH cong,
sol. After filtration and extraction with ether, the organic phases are

dried on K2C03. Evaporation cf the solvents afforded the crude product which

is distiiied through a 10 cm Vigreux column.
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Comparable yield s obtained with the alanate of 5 in Et,0

We have observed the unusual transfer of the iBu rest to an extent

of 6% affording the product ﬁBu—CHZ-N Et2
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