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Regio- and Stereoselective Allylation of Organometallic Reagents

Eiichi Nakamura*

Regio- and stereoselective allylation reactions of organocopper and organozinc reagents have been developed,
investigated by NMR for the reagent composition, and examined for their synthetic potential with respect to
1,2-asymmetric induction, The Sy2’-selective reaction of organocopper and organozinc reagents with allylic
chlorides having a chiral center at the §-position proceeds with up to 100% diastereoselectivity. The observed
1,2-asymmetric induction conforms to pure steric control (Cram-Felkin-Anh model) even in cases where con-
ventional chelation control may seem to operate, and the level of the selectivity was found to be much higher
than those found for the additions of organometallics to structurally comparable a-substituted carbonyl com-
pounds, Some examples of 1,4-asymmetric induction are also described,

Key words : Allylation ; Regioselectivity ; Stereoselectivity ; Organocopper reagent; Organozinc reagent ;

Asymmetric induction ; Sy 2’-Selectivity .
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Table 1 Copper-catalyzed allylation of titanium reagents with cinnamyl derivatives (eq 7).
RTi catalyst X 9% yield 9% SN 2
BuTi (0-i-Pr)s CuBr. SMe, Cl 57 97
BuTi (0O-i-Pr)s Cul. 2 LiCl Cl 66 99.7
BugTi (O-i-Pr)sLi Cul. 2 LiCl Cl 88 99.8
BuTi (O-i-Pr)4Li Cul. 2 LiCl Cl 74 99.5
Bu,Ti (0O-i-Pr)sLi Cul. 2 LiCl Br 85 54
BuyTi (O-1-Pr)sLi Cul. 2 LiCl OP (0)(OEt), 91 99.2
BuTi (O-i-Pr)s Cul. 2 LiCl OP (0)(Oet)s 70 99.7
BuTi (O-i-Pr)4Li Cul. 2 LiCl OP (0)(OEt), 96 99.0
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Table 2 Reaction of organozinc reagents with cynnamyl derivatives (eq9).

“RZn” additive X 9% yield 9% SN 2

BuZuCl. LiCl none Cl no reaction

BuyZn. 2 LiCl none Cl no reaction

BusZnLi. 2 LiCl none Cl no reaction

BuZnCl. LiCl' HMPA Cl 20 98
BuyZn. 2 LiCl HMPA Cl 93 98
BusZnLi. 2 LiCl HMPA Cl 91 4

BugZn. 2 LiCl HMPA Br 88 72
BuyZn. 2LiCl HMPA OP (0)(OEt)s 45 98
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Table 3 Felkin-Anh stereoselectivity of allylation reaction.

BuCu(l)Zn(ll)  BupZn
G

Me3SiCu

run halide (room temp) (-70 °C)

Me

1 ph)\/\/m -

product

Me

NN 9% 89 99
1 A
Me Me
O)\/\/m — ; 100 95 100
2 . R
Hg Cl %
o .
— | 100
TBMDSO 3

3

N

w

H
R
Me
e : Ph
4 h —_— "R 100
B 4
X
R

Me
5 PPN OCO-HB —= Ph
6

92

cl Me
Me
¢ o~ e
Ph R

78
5
7
Ph/k)\/m — MY 70
Me ol Me
8 N JE— Ph 72

55 51 %45 11 5 (1993) (37) 989



HHAR SR,

PEDEIIZIT v ZF LT 4 2 TIEEGEIRVEDR
SNAS, WEHWZ &IZrun6, 7, 8IZ/R L&) &R
FHLDHLRFIF LT, ¥ AMICEREICHEOERY
TR CBRIREIZIET 3 %,

VAKE I AR EDFEIIDOWT, &L, A
F a4 KD 22 (L RFENDIEAIT b FEROKE R AR
BEINTWB(RF—L4)", ZOWE, #FEO1,4-1F

(o]
N\,
OMOM
MeOOCC')

MeOOCO

{more reactive)

MO TR S 2D b T o~ ZRICE AL
LTOLRIBTA7DIZY A, Ty Z2nTho iz
B LTHEUAMAERESZ 5, ZORORILD
BIREIX 7 VLD E(FS, run3) LR LETH S,
MHWZ &1, HEf Iz Me,SiICL DFEETTITH & &
2K S DT ARBEAEITE SN D, T MeSiCl
DFAET TS AEANOIZ MDA O SR FIR M2
BHLI-HESINTWA, F7/25F3, run3 OFERK

N (93:2 py—

Me,CuLi, 0 °C

or
Me,CulLi, Me;SiCl i
-78°C

[e]

Me,Culi

*,
MeOOCO Me,CuLi, Me3SiCI
i " TSomom Y
-78°C
MeOOCO
(much less reactive)
Scheme 4

Table 4 Stereoselective allylation reaction with y-alkoxy allylic chlorides.
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