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Abstract - Incorporation of the chiral center of (R_)-4-methyl- 
5-hexenyl tosylate gives the title compound. The synthesis estab- 

lishes the absolute configuration of the natural product. The 

title compound is also obtained from (4)-1,2-dehydromuscopyridine 

by asymnetric reduction with chiral alkylboranes. 

Synthesis of muscopyridine with definite configuration is significant for the de- 

termination of the configuration of the natural product. This paper describes 

the preparation of (R)-muscopyridine (L), which has been found to be identical with 
the natural (+)-isomer. An asymmetric synthesis of (+)-muscopyridine with chiral 

alkylboranes is added lastly. 

The chiral starting material chosen was (R)-3,7-dimethyl-1.6-octadiene El5, whose 
selective ozonolysis at -7S0C followed by reduction gave (5)-4-methyl-5-hexen-1-01 

(2). The corresponding tosylate Lwas coupled with 4-(oxacyclohex-2-y1oxy)butyl- 
magnesium bromide under the catalytic action of dilithium tetrachlorocuprate. 

6 

The resulting unsaturated compound ?was transformed into an aldehyde d b y  hydro- 

boration with bis(3-methyl-2-buty1)borane followed by usual oxidation. Treatment 

of bwith 1-pentynylmagnesium bromide gave the diol7in 89% yield after hydrolysis 

of the reaction mixture. The terminal acetylenic diol~wasobtained in 80% yield 

by treatment with potassium 3-aminopropylamide.' During the migration of triple 

bond, the chiral center is postulated to be conserved untouched.' Acyl chloride 9 
was prepared from8 in almost quantitative yield by a sequence of reactions:' (1) 

replacement of ethynyl hydrogen with trimethylsilyl by successive treatment with 

ethylmagnesium bromide, chlorotrimethylsilane, and dil. HC1, (2) oxidation of both 

hydroxy groups with chromic acid (Jones reagent) affording keto acid, and (3) 



treatment with oxalyl chloride. The subsequent aluminium chloride-catalyzed cycli- 
7 zation gave (~~-9-methyl-2-cyclopentadecyne-l,7-dione (10) in 82% yield. Trans- 

9 annular insertion of one nitrogen by means of aqueous a m n i a  followed by ther- 

molysislo gave 2-oxomuscopyridine (11) in 72% overall yield. Wolff-Kishner reduc- 

tion afforded (R)-muscopyridine (1) in 85% yield. As the chiral center is not 

touched throughout the sequence of transformation, the resulting product, (R ) -  
muscopyridine, is anticipated to have high optical purity1' and the observed opti- 

cal rotation could be used for the determination of configuration. Comparison of 

1 the rotational sign of the product with those of the reported ones establishes 

that natural muscopyridine has g configuration. 
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a. 03; b. Me 5 ;  c. LiAlH ; d. TsC1-pyridine ( 2  ' 4 ) ;  e. BrMg(CH2)40THP/Li2CuC14; 2 4 
f. (Me2CHCmle)2BH; g. H202-aq. NaOH; h. pyridium chlorochromate; i. n-PrCECMgBr; 

j. as. MeOH/TsOH; k. KNH(CH213NH2; 1. EtMgBr; In. Me3SiC1; n. dil. HC1; 0. Cr03- 

H2S04 (Jones reagent); p. (COC1)2; q. A1CI3/high dilution method; r. aq. NH3; 

s. A (prep. glc); t. H~NNH~.H~O/KOH 
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Analogous cyclization of 15-trimethylsilyl-10-0x0-14-pentadecynoyl chloride (t_2) 

gave 2-cyclopentadecyne-l,7-dione (L3) in 80% yield. Treatment with aqueous ammo- 

nia afforded the bicyclic ketone in 96% yield.12 Preparative glc gave an aroma- 

tized pyridine derivative g in 82% yield. Alternatively, g was also obtained in 
76% yield by treatment of L4 with 1 eq. of tetrachloro-g-benzoquinone in benzene 

solution at reflux for 2.5 h. Reaction of the ketone t_5 with excess methyllithium 

in THF at room temperature gave a (?)-olefin in 90% glc yield.13 The ketone 2 
was recovered quantitatively when 1 eq. of MeLi was applied. This fact is ex- 

plained by assuming that the ketone g is readily enolized by the first eq. of 

MeLi and then the methyl group is introduced with simultaneous loss of Li20 . 
Reaction in ether, on the other hand, afforded the methylated alcohol14 with con- 

tamination of the starting material g.  This observation shows that in ether 

solution MeLi does not react with lithium enolate under the applied reaction con- 

ditions. Reduction of the olefin 2 with monoisopin~campheylborane~~ obtained 

from 1-)-a-pinene afforded I+)-muscopyridine. 16.17 

a. AlCl /high dilution method; b. aq. NH3; c. A (prep. ylc) ;. d. tetrachloro-o- 3 
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