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Summary : a-Bromo j3-hydroqy ester 2 ~0s prepared in a preparative scale by a 96 : 4 enantioselective 

akiol reaction of t-bury1 bmmoacetate with isobutyraldehyde and converted @Zen& to either (2S,3S)- or 
(2R,3S)-3-hydro~leucine (7 or 11). 

In connection with the synthesis of neurologically active natural products, we required multigram 
quantities of (2S,3$)- and (2R,3S)-3-hyroxyleucines. l In this paper, we report the application of recently 
described methodology2to this problem and - lmpmvmcnts for larger scale mactions. 

The reaction of t-butyl bmmoacetate with (R,R)-bromoborane 1 &*BBr) and triethylamine in toluene at 
-78 T for 5 h pmduced the (aboron enolate (OBR2* and Br am hyuls to each other) stemoselectively.3 Addition 
of isobutyraklehyde (0.9 equiv) and reaction at -78 “C for 5 h followed by quenching with CH3OH at -78 T, 
exuactive isohuion, recovery of the his-sulfonamide pmxrsor of bxmm& l(85 %) and silica gel purification 
afforded a-bromo P-hydroxy ester 2 in excellent yield (90 %), ee (92 %), and diastereoselectivity (unti : syn = 98 
: 2)4 in a 13 mm01 scale reaction. 

The a-bromo p-hydroxy ester 2 was readily converted to the a&epoxy ester 3 (DBU, CH2CI2, rt, 
66 %). However, attempts to displace epoxide by azide at the a-position to produce the a&do bhydtoxy ester 
4 were unsuccessful under a variety of reaction conditions.5 
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The transformation of the a-bromo P-hydroxy ester 2 into the a&epoxy acid 5 (glycidic acid) was 

readily and quantitatively effected by reaction with 3 cquiv of K2CO3 in CHsOH-H20 (60 : 1) at rt for 9 h. 
Position-selective attach at the a-position of the epoxide 5 by bcnxylaminetc~ (BnNH2-H20, NaOH, mflux, 2 h) 

pmce&d smoothly to give the N-bcnxyl amino acid 6 (60 96); The NMR spectrum of the product showed it to 

be a single compound, free of the position isomer or the cpimcr at C-2. Hydmgenolysis of the N-bcnxyl group in 

6 using Pearlman’s catalyst’ (20 % Pd(OH)2 on C, 40 psi of H2, AcOH-MeOH, rt, 10 h) afforded 94 % of 
(X,X)-3-hydroxyleucine (7)a after filtration and precipitation of the product with MeOH. 
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The conversion of the a-bromo B-hydroxy ester 2 into (2R,35)-hydoxyleucine t-butyl ester (11) was 
accomplished in 4 steps. Protection of the b-hydroxy group in 2 as the t-butyldimethylsilyl ether (t- 

butyldimethylsilyl triflatc and 2,6-lutidine in CH2Cl2 at 0 Oc for 1 h, quantitative) and maction of 8 with 5 cquiv. 
of sodium axidc in dimethylformami de at 65 Y! for 15 h afforded 95 % of the a-axido bsilyloxy ester 9. The 
reaction of the bromide 2 and sodium axide without protection of the &hydroxy group gave not only the desired 
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a-axido P_hydroxy ester but also the diastemomer at C-2 and the epoxide 3. Reduction of 9 (Id/C, 40 psi of Hz, 

THF, rt, 85 %) and deprotection of 10 (TBAR, THF, rt, 1 hr) produced (2Z?,3S)-3-hydroxyleucine r-butyl ester 

(II), [alD20= - 11.6” (c 0.7, CHCl3), in 90 96 yield. Refluxing 11 in toluene with 1 equiv of methanesulfonic 

acid for 1 h afforded (2$3s)-3-hydroxyleucine 12 as its amine salt fotm. 
In conclusion, the a-bromo p-hydroxy ester 2 can be conveniently prepared in multigram quantities and 

serves as a common intermediate for the synthesis of (2S,3S)- and (2R,3S)-3-hydroxyleucine (7 and 11). A 
detailed experimental procedure, which includes key modificatlons~ of the original process, follows. 

&Butyl (2S,3S)-(-)-2-Bromo-3-hydroxy-4-methylpentanoate (2). To a 500 ml flame-dried 
and nitrogen-filled round bottomed flask was added (R,@-bis( 3,5-di(trifluoromethyl)benxenesulfonyl]-1.2- 
diamino1,2-diphenylethane (pmcursor of 1; 10 g, 13.1 mmol) and the flask was closed with dry septum. The 
ligand was dried further at 65 “C! for 1 h under high vacuum (ca. 1 mm Hg; vacuum pump) and the flask was filled 
with nitrogen and then cooled to 23 “C!. Freshly distilled dry methylene chloride (150 ml) was added and the 
homogeneous solution was treated with boron tribromide (2.0 M solution in methylene chloride, 10 ml, 20 mmol) 
at -78 “C. The reaction mixture was warmed slowly and stirred at ambient temperature for 18 h. Solvent was 

evaporated under mduced pressure (ca. 30 mm Hg) at 40 Y! using calcium chloride and sodium hydroxide tubes 
in the line in order to prevent flow of moisture into the reaction flask. The vacuum was applied at 40 OC for 
additional 5 mitt after all the solvent was evaporated. Dry methylene chloride (30 ml) was added and evaporated 
as above. Low vacuum (ca. 30 mm Hg) and high vacuum (ca. 1 mm Hg) were applied to the resulting 
bromoborane 1 at 40 “C for 10 mitt each to remove any trace of HBr and especially boron tribromide (bp 90 “C) 
and then the reaction flask was flushed with nitrogen. Evacuation to. 1 mm Hg and flushing with nitrogen were 
repeated 5 times. Toluene (300 ml) was added and the resulting mixture was warmed to effect complete solution. 
The homogeneous solution of bromoborane 1 was cooled to -78 “C, triethylamine (2.007 ml, 14.4 mmol) was 
added dropwise at - 78 “C and the mixture was stirred at -78 OC for 5 min. r-Butyl bmmoacetate (2.008 ml, 12.4 
mmol) was added dmpwise at -78 “C and the mixture was stirred at -78 “C for 5 h. Isobutyraldehyde (1.070 ml, 
11.8 mmol) in toluene (10 ml, additional 3 ml for washing) was added at -78 OC down along the wall of the flask. 
The mixture was allowed to proceed at -78 Y! for 5 h and then quenched with methanol (5 ml) at -78 Y!. The 
mixture was diluted with ether (300 ml) and the organic layer was washed with brine (150 ml), dried over 
MgS04, filtered, and concentrated under reduced pressure at 38 OC. The crude product was treated with 
methylene chloride (5 ml) and petroleum ether (100 ml), the resulting white suspension was stirmd’at rt for 1 h, 
and the white solid was filtered and washed with petroleum ether (100 ml) to afford the starting his-sulfonamide 
(8.9 g, 89 %I recovery). The filtrate was evaporated and the residue was separated by sgc (hexane in the first few 
tubes and then hexane : ether = 5 : 1) to yield pure bromo alcohol 2 (2.83 g, 90 46; Mn’ : syn = 98 : 2; 92 % ee). 
[a]Dzo = - 10.9“ (c 2.62, CHC13) lH NMR (500 MI-Ix, CDC13) 8 4.12 (d, 5=7.9 Hz, IH), 3.78 (ddd, lH), 

2.66 (d, 5=6.6 Hz, H-I), 2.13-2.07 (m, lH), 1.50 (s, 9H). l.Ol( d, J=6.8 Hz, 3H). 0.92 (d, J=6.8 Hz, 3H). 
I3C NMR (100 MHz, CDCl3) 8 83.2, 76.7, 47.2, 29.9, 27.8, 19.9, 15.5. IR (neat, cm-*) : 3513, 2968, 2933, 

1723. Rf : 0.49 (17% ethyl acetate in hexane).Iu 
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