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Enantioselective Synthesis of E,E Diene Alcohols and Ethers. 
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Summary : Starting from the readily accessible organometallic complex I, the optically 
active dienes 6 and 7 have been prepared in high stereoisomeric (E,E > 95 %) and enantiomeric 
(e.e >95 %I purity. 

Functionnaked dienes are versatile intermediates in organic synthesis, for instance in 

Diels-Alder (I) or carbene (2) reactions. Dienes bearing a chiral allylic carbon atom are not always 

easily prepared ; the main approaches include olefination procedures with optically active compo- 

nents ; either the aldehyde (3) or the phosphorus reagent (4) may contain the chiral center. 

The use of chiral butadiene iron tricarbonyl complexes offers an interesting alternative to such 

methodologies : starting from a very few chiral complexes, a large variety of optically active 

dienes can in principle be obtained. 

The purpose of this letter is to describe our preliminary results in this area : using the 

readily accessible complexes (+) 1. or (-) _I_ (5) , the dienes 5 and 7 bearing alcohol or ether func- 

CH3C04 
a: R = H 

b:R=CH3 

tions have been prepared in an high stereoisomeric ( > 95 % E,E) and enantiomeric (> 95 % e-e) 

purity. 

3693 



3694 

The reaction of complex (-) 1 with CH3Mgl (THF, :15”, 80 % overall yield) gives a 2/l 

mixture of akohols(-) 2 and (-) 1 easily separated by chromatography (6) . Their stereochemistry 

is established as follows : 

- X-ray data on racemic (f) 1 (7) allows an unambiguous assignment of the relative con- 

figuration of the carbon atoms, as indicated. It is in agreement with literature data concerning 

this “1 endo” type complex (8). 
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- The absolute configuration (IR, 4s) of the starting complex (-) 1. has been previously 

established by X-ray analysis (9). (-) 2 is then the (lR, 45, 5s) derivative and (-) 3 the (IR, 4S, 5R). 

Protection of the alcohol function [HC(OCH3)) in CH2C12 with a catalytic amount of 

TsOH, 80 % yield] gives stereoselectivaly the corresponding ethers (-) 2 and (-) 2. This reaction 

occurs with retention of configuration as shown by comparison of X-ray data of racemic (+) 2 

with those of (t) A(::;. Decomplexation is best accomplished (yields > 90 %) by Ce(NH4)2(N03)6 

in CH30H at -15” : (-1 2 gives 6a and (-) 4 yields $& 
(12) . Their (R) enantiomers 7a and 2 - - 

713) 
are obtained starting from (-) 2 and (-) 2 . 
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(IO) (-) 2 : b]z = -230” (MeOH, c = 0,045) ; (-1 2 : [dg = -163’ (MeOH, c = 0,012). 

2 : IR (Nujol, cm-‘) : 2050 ; 1982 ; 1715 ; 1695. RMN ‘H (80 MHz, CDC13) ; 5,80 (d. 

d.d Jab = 7,9 ; Jbc = 4,s ; Jbd = I ; Hb) ; 5,41 (d.d ; Jcd = 8,3 ; Hc) ; 3,67 (s ; 3H ; 

C02CH3) ; 3,32 (s ; 3H ; 0CE3) ; 3,16 (d.q ; Jde =6,0; He) ; I,33 (d ; J = 5,9 ; cE3) ; 

I,23 (d.d ; Hd) ; 1,07 (d ; Ii,). 

2 : IR (Nujol, cm-‘) : 2050 ; 1992 ; 1705. RMN ‘H (80 MHz, CDC13) ; 5,78 (d.d.d ; Jab= 

7,6 ; Jbc = 4,s ; Jbd q 0,9 ; Hb) ; 5,35 (d.d.d ; Jcd = 8,5 ; J = 0,8 ; Hc) ; 3,67 (s ; 3H 

co,C~~) ; 3,34 (s ; 3H ; 0CE3) ; 3,3-3,60 (m, IH, He) ; I,30 (da:; Hd) ; I,29 (d ; J = 599 ; 

CE3) ; 0,92 (d.d ; Ha). 

(11) Other methods (Me3N0, FeC13 for instance) give lower yields or less pure materials. 

(12) 6a zd: k$~I;;:;miMi;~~ ; ;4;O;4i;08 (6b&~5 = -53” (MeOH, c = 0,087). 

- - ; 1644 ; 1615. RMN ‘H (80 MHz, CDC13): 

7,26 (d.d ; Jab = 15,4 ; Jbc = 9,0 ; Hb) ; 6,37 (d.d ; Jcd = 15,l ; Hc) ; 6,11 (d.d ; Jde = 4,2; 

Hd) ; 5,85 (d ; Ha) j 4,40 (d.q ; Jde = 4,2 ; He) ; 3,74 (s ; 3H ; C02CE3) ; 3,_5-2,50 (IH, 

broad, OH) ; I,30 (d ; J = 6,4 ; CE3). 

& and 7b : - IR (film, cm-‘) : 1717 ; 1643 ; 1612. RMN ‘H (80 MHz, CDC13) : 7,23 (d.d; 

J ab = 15,O ; Jbc = 9,s ; Hb) ; 6,29 (d.d ; Jcd = 14,s ; Hc) ; 5,95 (d.d ; Jde = 6,2 ; Hd); 

5,85 (d ; Ha) ; 3,83 (d.q; He) ; 3,75 (s ; 3H ; C02CE3) ; 3,29 (s ; 3H ; 0CE3) j 1,26 (d; 

J = 6,2 ; CE3): 

(13) Similar reactions have been performed starting from (+) _! ; they gave 6 and l with the same 

stereo and enantiomeric purity. 

(14) Racemic mixture & + & exhibits a strong splitting of Me signals in the presence of the 

Europium chiral shift reagent. Under the same conditions only one methyl doublet is observed 

for * ; the other being observed with 7a. - 

(15) Me2S04, under phase transfer catalysis conditions (80 % yield), slightly modified (OX TBAI 

2 % mol.) procedure from A. MERZ, Angew. Chem. Int. Ed., 12, 846 (1973). 
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