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Abstract: Stereoselective addition of ethylmetallic reagents to acrolein dimer 1 and the 
conversion of the threo alchol 4t to exo-brevicomin and the Mus musculus pheromone are - - 
reported. 

We wish to report the first use of uncatalysed addition of diethylzinc to an aldehyde 

or the use of a complexing agent in the addition of ethyllithium to an aldehyde to achieve a 

high degree of threo or erythro selectivity, respectively, and the application of these 

findings to brief, high yield syntheses of the exo and endo isomers of brevicomin (3) and 

of the Mus musculus pheromone (7). - 

Endo-3, which is an aggregation pheromone of a European bark beetle1 and an inhibitor 

of the aggregation behaviour of the Southern and Mountain Pine Beetles,2,3 has recently 

been prepared in our laboratory by a one-flask, high-yield synthesis from commercially 

available acrolein dimer (1, eq 1).4 In order to prepare exo-3, a component of the 

aggregation pheromone of the Western Pine Beetle,5 and the Mus musculus (house mouse) - 

pheromone (7),6 we required an efficient synthesis of the threo alcohol 4t and hence high 

stereochemical control in the addition of the ethylmetallic reagent to 1. Ethyllithium, 

in the presence of TMEDA (Table I), evidently adds mainly according to the Felkin-Anh model7 

(TS I, to give 4e), indicating that the degree of chelation of the metal ion by the 

carbonyl and ether oxygen atoms is minimal since such chelation should lead to the threo 

alcohol 4t by nucleophilic attack from the less hindered side as suggested by Cram's 

cyclic model (TS II).8 Experiments in the presence of the better complexing agent HMPA 

and in the absence of a complexing agent support this reasoning in that increased complexa- 

tion of lithium ion by external reagents leads to a higher ratio of erythro to threo alco- 

hol (Table I). 

We reasoned that a reversal of the stereochemical preference may be brought about by 

the use of a metal which is capable of stronger chelation with the oxygen atoms of 1 to 

favor TS II and produce 4tag Indeed, the use of ethyl magnesium bromide provided a 

substantially improved threo : erythro ratio (Table I). In order to utilize the still 

greater complexing ability of zinc, the use of diethylzinc was contemplated despite the 

apparent absence in the literature of examples of uncatalysed addition of alkylzinc 

reagents to aldehydes;lO it was hoped that the donation of electrons from the ether oxygen 

atom to the metal would facilitate the delivery of the ethyl anion. This strategy proved 
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particularly gratifying, delivering an alcohol 85% of which was the threo isomer.1L 

There appears to be very few, if any, other studies in which sharp reversals of 

diastereoselectivity are attained by proceeding from the use of highly complexing metal 

ions to the use of powerful complexing agents for metals. 

-qQ+QQ 
4t 4e 

( 2) 

Table I. Stereochemistry of Addition of Ethylmetallics to 1 

reagene yield product ratio 
threo(4t) : erythro(4e)b 

EtLi, BMF'AL -78 OC, 1 h 78% .14 

EtLi, TMBDAA-78 '=C, 1 h 81% .25z 

EtLi, -78 Oc f .39 

EtMgBr, 0 'C->RT 1 hr. 87% 2.38 

EtgZn, 0 'C->RT 5 hrs. 76% 5.7 

311 reactions were performed in ether. The ethyllithium contains LiBr.12 &The iso- 
mers were characterized by the method of Colonge. 13 The ratios were determined be GLC and 
NMR. 54 equiv per equiv of EtLi. 3.5 equiv per equiv of EtLi. 2ef 4. iThe alcohols 
were not isolated; the ratio was determined from the ratio of the brevicomins (3) !ZIhe 
ratio (52:48) reported earlier4 is in error. 

The threo 

converted14 to 

acid workup, 5 

1s I 1s II 

alcohol 4t, separated by flash chromatography or preparative BPLC, was 

5 in 79% yield based on consumed alcohol (21% of 4t was recovered). Upon 

gave exo-3 quantitatively.15 
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a.25 eq TMEDA, 2.5 eq BuLi (2.5 M in hexanes), over night, 0 to 25 'C, dilution with 
ether, addition of 2.5 eq TMEDA followed by 5 eq Me1 at 0 'C, stir at 25 'C for 1 h. 

have recently reported the isolation of a volatile component from the 

urine of male Mus musculus and identified it to be exo-3,4-dehydrobrevicomin (7). - 

Considering the difficult accessibility of this compound from natural sources and its 

important role as a potential multipurpose male mouse pheromone, 7 becomes an attractive 

target for synthesis which we achieved as follows: Treatment16 of 5 with 1.1 eq. of 

PhSeCl and 1.1 eq. of Et3N in CH2Cl2 at -78 OC gave the phenylseleno compound 617 in 91% 

yield after chromatographic purification. Upon treatment of 6 with 10 equiv. of hydrogen 

peroxide18 in THF at 0 to 25 "C over 14 h gave the desired Mus musculus pheromone 7 in - 

quantitative yield after flash chromatography using CH2C12 as eluant.L9 This synthesis of 

7 is shorter and proceeds in higher yield than other reported syntheses.6*15fs20p21 
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