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Abstract: Asymmetric dihydroxylation of N-diBoc protected allylic and homoallylic amines with in situ 
cyclisation affords the corresponding oxazolidinones in good yields. The enantioselectivity is dependent on 
the substitution pattern of the olefin and ranges from 34 - 98%. This methodology allows selective 
differentiation of the hydroxyl groups formed in the AD and increases the potential applications of the 
resulting products. 

We have been interested in applying the asymmetric dihydroxylation (AD) to nitrogen 

bearing olefins such as amides and azidesl and report here results on the catalytic AD of N-diBoc 

allylic and homoallylic amines. Our initial attempt to asymmetrically dihydroxylate monoacylated 

allylic amines (Table I, entry 1) resulted in a surprisingly low enantiomeric excess of 75 % (typically 

the ee of trans disubstituted olefins fall in the range of 95 f 3 %).* It is possible that the presence of 

the N-H is responsible for the erosion in enantioselectivity through a hydrogen bonding interaction 

with the osmium tetroxide during the dihydroxylation. 3 To circumvent thii problem the nitrogen 

was protected as the N-diBoc derivative 1. This had the added advantage that the initial diol 

product cycllzes spontaneously to the Boc-protected carbamate 2, thereby differentiating the newly 

introduced hydroxyl groups (equation 1).4 
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The allylic and homoallylic N-diBoc amines were easily prepared from BoeNH (or 

Cbz2NH)5 and the alcohol by Mitsunobu coupling (entries 3,4,8 and 9),6 from the allylic halide 

using a modified Gabriel synthesis (entry 5 and 6)’ or from the allylic acetate and a catalytic amount 

of Pdg(dba)g (entries 2 and 7).8 We favored the Mitsunobu methodology due to its generality, 
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Table 1 

Entry Substrate’ FroducP Yi&Jb % ee’ ConfigP 
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8. All substrates and products gave satisfactory ‘H and 13C NMR, IR and HRMS spectroscopic data b. Yields 

of isolated products. e. The ce was determined by ‘H NMR (entries 2.5 end 7) analysis of the Masher ester or 

by HPLC analysis of the underivitiu?d product using a Cbiralcel column (entries 1,3,4, 6.8 and 9). d. All the 

~n~~~~ions are temtively assigned based cm our mnemonic (for which then have ken no exceptions to date 

for pmchiral 01&w)? e. Bottm conversion was observed at 25T with 5 mol% ligmd. 
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experimental simplicity, and the commercial availability of the allylic and homoallylic alcohol 

starting materials. 

The procedure for the asymmetric dihydroxyla~on is similar to that previously published.2#9 

AD of trans disubstituted N-diBoc allylic amines (Table I, entries 2 - 5) resulted in the in situ 

cyclization of the diols to provide oxazolidinones in good yields. The regiochemistry of the ring 
closure was determined by *H NMR after KC oxidation of the hydroxyl group to the ketone. 
Strong coupling was observed between the protons a to the nitrogen and those on the oxygen 
bearing carbon, a to the ketone, indicating formation of the 5membered ring. 

The t&substituted allylic amine derivative (entry 6) gave only 44% ee. This poor result can 

not be explained at present since the phthalazine ligands are generally excellent for trisubstituted 

olefins. Enantioselective dihydroxylation of terminal olefin substrates was also disappointing as 

illustrated in entry 7. We found that diBoc homoallylic amines are excellent substrates for this 

AD/cyclization procedure, however, the cyclization must be carried out in a separate step.9 Thus, 

after isolation of the crude N-diBoc amino diol from the AD, it was subjected to treatment with 

NaH in THF at 0 OC. This resulted in rapid conversion to the cyclic 6-membered carbamate (entries 
8 and 9). 

AD of the tmns-4amino-l-chlorobutene N-diBoc derivative (entry 5) provided the 
chlorohydrin 3 in excellent yield and ee. Treatment of this product with &CO3 in methanol at RT 

led to quantitative epoxide formation with concomitant deprotection of the cyclic carbamate group 

(equation 2). The chlorohydrin (3) and epoxide (4) are potentially valuable building blocks for 
asymmetric synthesis. 

W4, RI 
Cl * Boc’ 

OH MeOH, quant. 
3 4 

eq. 2 

An important challenge in the application of vicinal diols in organic synthesis is the selective 

differentiation of the two hydroxyl groups. Several approaches to achieving this goal have already 

appeared.4Jo This AD/cyclization procedure of N-diBoc protected allylic and homoallylic amines 

represents another solution. 
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