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Swmnary: !l%e PdCZZ(dppfl-catalyzed cross-coupling reaction between diastereoisomeric mix- 

tures of I-bromo-l-atkenes which contain n equiv. of LT)-stereoisomers and n equiv. of Gri- 

gnard reagents allows to obtain (El-aZkenes or fE)-I,@-dienes having 95.5-99X stereoisomeric 

purity in satisfactory yields.&ch compounds are useful precursors to several naturally oc- 

curring substances. 

The cross-coupling of alkenyl halides with primary alkyl Grignard reagents which possess 

p-hydrogen atoms can be efficiently performed using dichloro l,l'-bis(diphenylphosphino)fer- c 

rocene palladium, 
I 

[PdC12(dppf)], as catalyst.1'2 

Recently we employed this catalyzed cross-coupling reaction to prepare,stereospecifically 

and in satisfactory yields,starting from (Z)-l-bromo- and (E)-l-iodo-l-alkenes,(Z)- and (E)- 

alkenes,respectively3 ,some of which are precursors to naturally occurring substances. 

EorZ EorZ 
R,-CH=CH-X + R-CH,MgX ether or ,, R,-CH=CH-CH,R 

PdCl~(dp+$ 

25’, 12h 
Thus,(Z)-and (E)-1,5_undecadiene.(?) and (g),were obtained in 67% and 87% yields,respective- 

ly4.These dienes were then easily transformed into (Z)-5-undecen-2-one (2) and its (E)-stereo- 

isomer,(y),respectively (Scheme).Compound 4 is the principal volatile component of the pedal _ 

gland exudate of the bontebok,Damaliscus dorcas obrcas. 5.6 

During our studies on this palladium-catalyzed coupling reaction we also observed that the 

reactivity of (E)-1-bromo-1-alkenes was higher than that of the corresponding (Z)-stereo- 

isomers.7Thus,it appeared interesting to attempt a stereoselective synthesis of (E)-alkenes 

or (E)-l,cn-dienes by coupling easily available diastereoisomeric mixtures of l-bromo-l-al- 

kenes8 with molarly deficient Grignard reagents. 
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As expected,it was found that when a diastereoisomeric mixture of a 1-bromo-1-alkene which 

contained n equiv.of the (E)-stereoisomer was reacted at 30° with n equiv. of a Grignard rea- 

gent in ether or THF solution,in the presence of 2 mol% of PdCl (dppf),the reaction mixture 
2 

contained the desired (El-alkene having 95.5-98.5% stereoisomeric purity.gThe isolated yield 

of the reaction was also satisfactory (61-79.596). 

n Rw8’ + m *wBr + n R,MgBr 
E-8 Z-8 - - 

-n R- *I + m *wBr 
10 Z-8 - 
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The high diastereoselectivity of the reaction was also confirmed by the (E)/(Z) ratio of the 

unreacted 1-bromo-1-alkene which was present in the final reaction mixture.The results ob- 

tained for some diastereoselective coupling reactions affording (E)-alkenes or (El-1,Wdienes 

are summarized in Table. 

TABLE 

Palladium catalyzed reaction between Grignard reagents and diastereoisomeric mixtures of l- 

bromo-1-alkenes. 

30' 

Reagents 

w 

Et 62fq37.5 CH,=CH-(CH&- 

Et 1 Sl.S,3B.+=CH-(CH~,- 

1.49 98.3 61 

1.61 98.0 79 

3.54 95.5 65 

1.66 98.5 67 

1.58 99.0 57 

r Product 
stereoisomel 

purity 
x 

)-Ii2 
yield 

x 

com- l- pO”“t 

t 
10a - 

.5 lob - 

1oc - 

10d - 

101 - 

It must be noted that this method offers a convenient access to some natural products of 

predictzible stereochemistry.Thus,isosafrol (&),a naturally occurring phenyl-propanoid,was 

directly prepared in 95.5% stereoisomeric purity starting from a diastereoisomeric mixture 

of 1-bromo-1-propene which contained only 27% of the (E)-stereoisomer 
10 

(Table).On the other 

hand,treatment of (E)-1,74odecadiene (10d) with an equimolar amount of a THF solution of -- 

9-BBN,followed by oxidation with H202 in NaOH and acetylation of the so obtained alcohol, 

afforded a 75% yield of (IX)-7-dodecen-l-y1 acetate (L;),which is a pheromone component of 

ArqyropZoce teucotreta. 
11 

wBu , t SSBN,THFa-BU 
- 2 Hz02.HO- 

w AC 
lad - 3 AcCl,pyridinc E 

Obviousl,y,this procedure could be employed to prepare several other monounsaturated insect 

pheromone components,starting from the corresponding (El-l,U-dienes. 

Finally,it is worthy of mention that (El-1,6-nonadiene (1Oe) represents a suitable precursor 



pound 13 is an active component of the pheromone of the western pine beetle ,Dendroctonus 
14 

Erevimmis . 
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either to (+)-endo-brevicomin (12) or (+)-E-brevicomin (13) 
12 

.Compound 12 enhances the ag- 

gregation of female and male beetles of the scolytid beetle Dryocotes autographus 
13 

and com- 
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