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Abstract-Reductive cleavage of (5,s)-1,2-3,4-diepoxybutane with l i thium - 

triethylhorohydride, followed by protection gave 0-protected (25,3S)-1,2- 

epoxy-3-butanals, which were employed in  c h i d  syntheses o f  (-1-rhodinose 

and (+)-epimurcarine iodide. 

I n  connection with a project directed toward the synthesis of biologically active natural products 

possessing 1,2-did functionalities, an eff icient method was sought for preparing (2S,3S)-1,2-epoxy-3-butanol 

1 
derivatives. Very recently, Abushanab and co-workers have developed the synthetic routes for 

(2S,3S)-3-benzyloxy-1,2-epoxyb~tane (4) - starting wi th L-(+)-ascorbic acid, L-(+)-tartaric acid, and 

Z-butene-1,4-did. However, a l l  of these three methods are not ef f ic ient  enough when a large quantity of - 

4 is required as a chiral building block. We now wish to  report an effective preparation of 0-protected - 

(2S,3S)-1,2-epoxy-3-butanois and their transformations into (-1-rhodinoze (K) and (+I-epimuscaiine iodide (E l .  

Our approach t o  (2S,3S)-I,2.epoxy-3-butanol derivatives relied on reductive cleavage o f  the C2 symmetry 

diepoxide 3' easily accessible from L-(+)-tartaric acid (1). 

Treatment of the diepoxide i wi th  one equivalent of lithium triethylborohydride (THF, -30 'CI, followed by 

oxidative work up with methanolic trimethylamine N-oxide at room temperature and f i l t rat ion of the 

reaction mixture through a silica gel short column without usual extractive work up gave 

(2S,3S)-l,Z-epaxy-3-butanol ( 1 ~ ~  Without purification, 2 was then benryiated (NaH, PhCHpr ,  cat. " € 5 ~ ~ ~ 1 ,  

4 5.6 
THF, r t l  to afford (2S,3S)-3-benzyloxy-1,2-epaxybutane (!I, bpO,>> 100 'C (Kugeirohrl, b$-13.7' (c 

1.082, EtOH) (l i t .  -10.66') in 45.60% averall yield.7 Similarly, the 2,6-dichlorobenzyl ether 2, [ag+7.6' 

(C 1.240, CHCI3), the benzyloxymethyl ether 4 [a1i5-25.1' (c 1.092, CHCI3), the benzoate 1, [*?2+31.3~ 

(C 1.221, CHCI3), and the g -bu ty ld ime thy l s i i y l  ether 8, [ug+1.8'  (c 1.115, CHCI3) were prepared by the 

standard methods, respectively. Moreover, we examined reductive cleavage o f  i using other hydride 

reagents such as diisobutylaluminum hydride, lithium t r i -E-butoxya luminum hydride, and sodium 

bis(2-methoxyethoxy)aluminum hydride. But the results were not encouraging. 



The (utility of (2S,3S)-I,Z-epoxy-3-butanol derivatives as a chiral building block was a t  first demonstrated 

in the synthesis of (-1-rhodinose ( g ) ,  a sugar component of the antibiotics such as rhodomycin and 

~ t r e ~ t o l y d i ~ i n . 8 ' ~  The reaction of - 4 with allylmagnesium chloride in the presence of cuprouz iodide (THF, 

10 -60 OC) gave the alcohol 9, bp0,15 120 OC (Kugelrohr), [ ~ % ~ + 3 6 . 4 ~  (c 1.006, CHCI3), which, upon 

I1  debenzylation (Li, liq. NH3, -33 OC), afforded the d i d  10, bp0,3 50 OC (Kugelrohr), [d~5-19.20 (c 1.104, 

CHCi3), in 73% overall yield. Ozonolysis (CH2Ci2, -78 OC and then Me S), followed by treatment with 2 

10% hydrochloric acid (acetone, 55  OC) furnished (-)-rhodinore ( g ) ,  bpO,) 80 OC (Kugeliohr), [a1~'-11.8~ (c 

0.660, acetone) (lit.9b -11°), in  53% overll yield. 

Furthermore, we examined the  synthesis1' of (+)-epimuscarine iodide (IS), which is one of the  natural 

stereoisomeric muzcarines so far  utilizing (25,3S)-1,2-epoxy-3-bufanol derivative 2 as a chiial 

precursor. Thus, the reaction of - 5 with vinylmagnesium bromide in t he  presence of cuprous iodide (THF, 

-60 'c) afforded the alcohol 4 1 4  [a%8+45.00 (c 1.130, CHC13), in 96% yield. 

~ p p l i c a t i o n l ~  of the stereoselective iodoetherification methodology developed by Bartlett and co-worker 16 

to 2 allowed formation of 4 1 7  [ c i 1 ~ ~ + 3 9 . 0 ~  (c 0.508, CHC13), and E,18 mp 62 'C ("hexme), [ a 1 ~ ~ - 0 . 3 4 ~  

(c 1.164, CHCI3), in a ratio of 5:95 in 59% yield, after  separation by column chromatography (Si02, 

~ t ~ o - ~ h e x a n e  1:5). Finally, the iodide fi was treated with ethanolic trimethylamine a t  refluxing 

temperature12 t o  yield (+I-epimuscarine iodide (g), mp 175 OC (acetone), [ a 1 $ ~ + 3 2 . 0 ~  (c 0.550, H 2 0 )  (lit. 
10 

-38.9' for the antipode), in 73% yield. 

The study outlined above demonstrates an effective chiral construction of 1,2-did functionalities using 

(ZS,35)-1,2-epoxy-3-butanol derivatives and further investigations for the  synthesis of other natural 

products using these chiral precursors are underway. 
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