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Absbuct: The qvnme-tric di@imylativn of a-famesene was studied using the ligandr (DHQ&PHAL and 
(DHQLYz-PHAL. Xigh en#ios&aivity and prqkntkd a&Won lo tke 6,%olefin were obmved. 
The isomeric #!+amesene &owed apreferencefor reaction at the lO,ll-olefin. 

The osmium catalyzed asymmetric dihydroxylation (AD) of allcenes based mainly on the phthalazine 

class of ligands developed by Sharpless 1 has adopted a central role in the field of asymmetric synthesis. One 

important application of the AD reaction is the assembly of polyoxygenated carbon skeletons by selectively 

adding oxygen functionality onto polyunsaturated hydrocarbons. Towards this end. the regioselec tivity of this 

reaction is of particular importance and a reactivity hierarchy2 for the different categories of olefm has been 

established. Sharpless has effected regioselective monohydroxylation3 af simple dienes affording ene-diols of 

high optical purity, however the crucial test for mgioaeleetivity of this reaction lies in the hydroxylation of 

pdyenes. 

Asymmetric dihydroxylation of squaleae established that attack occurred preferentially at the terminal 

least congested sik4 Studies on related polyenes such as methyl Famesoate (1X5 nerolidol (Z>,6 and fauns, 

n-ans-famesyl acetate (3)’ indicate preference for the terminal trisubstituted double bond over the internal 

trisubstituted double bond, however, the degree of regioseleotivity varies markedly depending on the nature of 

the functionality at C- 1 to C-3. Nerolidola exhibits only a slight pmfemnce (1.2~1) for hydroxylation under 

Sharpless conditions at the lo,1 l-double bond over the 6,7double bond. This selectivity, however, increases 

to 2.2:1 for famesyl acetate (3)’ whilst a dramatic increase (20: 1) is observed for methyl farnesoate (1)s 

R 

(1) ; R=C02Me 
(3) : R=CH,OAc 

(2) 

Given the synthetic potential of chiral hydroxylated famesene derivatives as precursors to juvenile 

hormone anal~gue&~ and the implication that oxidation products of a-famesene play an important role in the 

production of the pome fruit storage disorder superficial scald,g we now wish to report our studies on the 

Sharpless asymmetric dihydroxylation of a- and Bfamesene (4) and (8). 

Asymmetric dihydroxylation of a-farnesene (4) with 10 mol% of 1.6bis (dihydroquininephthalaxine) 

[(DHQ&PHALJ and 2 mo196 0~04 using potassium fenicyanide (3 equiv.) as cooxidant in the presence of 

K2CO3 (3 equiv.) and methanesulfonamide (1 equiv.) at WC for 6h. afforded a 20: 1 ratio of t&e &T) -6,7&01” 

(5) to the 3,4-diol in 28% combined yield. as well as (a)-IO, 1 l-dial(6) (12B 1. (S. S. S&6,7: 10,l I-tetraol(7) 

(7%) and recovered starting material (25%). Under the same conditions but using 1,4-l& 

# Fw clarity the numberinn svstem for methyl fame (1) is used thrcu$$mut_ 



(dihydroquinidiiephthalazine) [(DHQD)2-PHAL] as l&and. selectivity for the 6,7-olefin dropped in that a 2O:l 

ratio of the (R) -6,7-dial(5) to 3Adiol was formed in 18% yield, with more of the (R)-10.1 1-dial(6) (15%) and 

(R,%R)-67: lO,ll-tetrol(7) 14% together with recovered starting material (29%). Enantiomeric excesses were 

determined by 1H NMR (270 MHz) upon conversion to the Mosher ester derivatives using (-)-MTPA-Cl. The 

absolute conflguratlon at the stereogenic carbon atoms C-6 and C-7 of the enantiomeric dials was assigned 

using the mnemonic device described by Sharpless et al.’ 

Asymmetric dihydroxylation of p-famesenc (8) using the ligand (DHQb-PHAL under the same 

conditions as described above, resulted in a 2:l preference for the IO, 1 l-olefIn over the 6,7-olefin affording 

dial (9) and diol(10) in 18% and 9% yield respectively along with recovered starting material. These results 

indicate that regioseleotiviry in the AD reaction of palyenes is extremely sensitive to tbc presence of additional 

functionality; with the presence of an appropriate dicne being sufficient to overcome the normal preferential 

reactivity of the terminal l&l 1 double bond. Differential s&c interactions with the osmium-l&and complex 

arc suggested to account far the observed differences in reaction rates, however a full explanation requires 

more detailed understanding of the topology of the osmium-ligand complex. 

(DH(&#HAL : [a]D20-2k5 (c. 1.91, CHCl3) [Alan-20.8 (c. 0.72. CHQ3) 
>95% ee RvIoaher ester). 28% 95% ee (Mosber~ter). 11% 

(DHQD)pPHAL : [al$k2.8 (c, 1.43, CJKI3) [a]~m+Zl.2(c, 1.19, CHCI3) 

>95% ee masher ea4er). 18% >95% &&her ester}, 15% 

JcJPJ-@ 
OH OH (‘1 

@HQh-PHAL ; [al&39.8 (c, 0.8, CHCl$ 
>95% ce (4l@bis-Mo5ber eatexj, 7% 

@HQD)2-PHAL : [a]Dm+42.0 (c. 1.09, CHCl3) 
~95% ee (6.1~his-Masher ester), 14% 
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181 OH (9) 18% (10) 9% OH 
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