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Abstit: A highly stereoselective procedure for the preparation of a variety of syn 2- 

amino alcohol derivatives from enantiopure E-phydroxy-a&unsaturated phenyl 
sUrfones is described The method is based on an intramolecular carbamate cyc&ation, 
followed by&nctionalization at a-position by reaction of the sUrfony1 carbanion with 
electrophiies, and subsequent elimination of the sulfonyl group. 

The 2-amino alcohol unit1 shows a widespread occurrence as a sub-structure in many biologically 

important natural products such as aminosugars, peptidic enzyme inhibitors, B-hydroxy-a-amino acids, 

glycosphingolipids and alkaloids. Furthermore, this kind of functionality has an increasing interest as 

peptidomimetics in pharmaceutical drug design. For instance, some C-2 symmetrical 2-amino alcohol derivatives 

are potent inhibitors of the protease of the human inmunodeficiency virus type 1 (HIV-l).2 Thus, the 

development of general methods for the stereoselcctive and enantiosekctive synthesis of 2-amino alcohols is a 

matter of importance.3 In this communication we report that a wide variety of optically pure syn 2-amino 

alcohols derivatives can be effkiently prepared in few steps starting from the readily available enantiopure T- 

hydroxyvinyl sulfones 1.4 

To introduce stereoselectively the nitrogen moiety at B-position in substrates 1, we applied the 

intramolecular carbamate cyclixation of unsaturated alcohols reported by Hirama et a2 .5 Alcohols (S)-1 (et > 

96%) were converted to the trichloroacetykubamates (Q-2 by treatment with a slight excess of CC13CONCO 

and K2CO3 in THF at r-t. After isolation and chromatographic purification (8992% yield)6, compounds (S)-2 

underwent mild cyclixation under weakly basic conditions (K2CQ3 in MeOH/CH@2 at rt) to give the mixture of 

oxazolidinones 3 almost quantitatively.~ As in the case of related S-exe-trig carbamate cyclizations~ the process 

was highly stereoselective affording trans-3 as the major steroisomer regardless of the nature of R substituent 

(de= 82-928, table 1). A significant increase in the stemosekctivity was observed with the increasing size of the 

R chain (R= Et de=82%, R= n-Bu de= 84%, R= i-Fr de=92%). The mixture of isomers 3 was readily separated 

by chromatography affording pure truns-3 in excellent yields (80-94%, ee > 96%).a The stereochemical 

assignment of cis-3 and trarts-3 was confirmed by IH-Nh4R.9 
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This procedure has also ken applied to more complex optically pure y-hydroxyvinyl sulfones4c+j 

(scheme 1). The reaction of Id and le with CClQCONCO afforded the crude trichloroacetylcarbamates, which 

were directly treated under basic conditions. In both cases the reaction was highly stereoselective affording the 

corresponding truns oxazolidinones 36 and 3e in 85% and 70% yield, respectively, after silica gel 

chromatography. 

Table 1: Stereoselective preparation of cc-sulfonyloxazolidinones 3 from vinyl sulfones (S)-1. 

m-1 
e-e. 2 96% 

(S)-1 R 3 trrms:~is a de (95) Yield m-3 (%)b [aID’ 

la Et 3~ 10: 1 82 80 -67.2 
lb n-Bu 3b 11:l 84 81 -70.3 
lc i-Pr 3c 26: 1 92 94 -77.3 

a Determined by III-RMN on the. crude mixtures. b In pure product after silica gel chromatography. c (c=l CHC13) 

Scheme 1 
tm&Id. 85%. [a]F+S0.4c 

18 
tmns3e4 7096 [a]p30.2c 

i: K2CO3 (1.2 eq). CC13CONCO (1.2 eq), TI-IF. r.t.; ii: K2CO3 (1.1 eq). CH2C12:MeOH (l:l), r.t. 

To prepare a variety of 2-amino alcohol derivatives by employing the nucleophilic character of the 01- 

sulfonyl carbanion derived from sulfones tram-3, it was necessary to protect the acidic NH group.10 Initially 3e 

was protected as its BOGderivative ((BOC)20, K2CO3, THF, rt; 93% yield). However, its c+sulfonyl 

carbanion, obtained by deprotonation with n-BuLi at -78”C, was rather unstable rapidly evolving by elimination 

of the B-nitrogen functionality with subsequent double bond formationtl. In order to decmase the ability as a 

leaving group of the nitrogen functionality, truns-3c was protected as its benzyl derivative 4e (benzyl bromide, 

KzCO3, THF, reflux; 85% yield). Really, alter deprotonation of frmw4c with n-BuLi (1.1 equiv) in THF at - 

78°C and further reaction with several electrophiles (MeI, BrCH2C02Et, PhCHO, LPrCHO, ClCOzEt and 

MeSO$Me)tz the substituted products 5-10 were achieved in high yields, usually as mixtures of epimers at cc 

position (59 - 98% after chromatography, table 2). 
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To show the synthetic interest of sulfones S-10 in the preparation of differently functionalyzed 

oxaz&iinones of qz 2-amino alcohols, four diffe=ut metbods for the elimination of the sulfonyl group were 

used (scheme 2). The reductive eli~n~ti~ fo the sulfonyl pup in sulfone 9 (E= C02EQ by treatment with 

SmI~ in THF-HMPA at -78°C afforded the ester 11 in 63% yield. 13 Additionally, the @-hydroxy aulfones 7 and 

8 (Ez FhCHOH and i-PrCH0H) rapidly IWCWI with Na(Hg) in methanol at rt to give the corresponding olefins 

12 (E&+1:1) and 13 (FKZ=~8:c2) in 39% and 60% yield respectively, In the case of sulfone 9, which hears 

an acid hydrogen at B-position, the eiimiuation of the sulfony1 group was carried out under basic conditions 

(DBU, CH$& rt) to give tbe ~~~unsa~r~ ester 14 in 70% overall yield (from 4e). FinaIly, substrate 10 

was converted into the tbioester 1s (synthetic equivalent of a fi-hydroxy-a-amino acid) in 84% yield by 

applying the oxiclative eknination strategy based on a Pummemr reaction reported for related 00mpOudda 

Table 2: Reaction of trans-4~ with electrophiles. 

BnBr, Kfi 
w 

5nN 0 
w 

a) rk8uti, THF, -7W=C BnN 0 * 
THF, d. b) Electraphile Phso, 

E%ntry Electrophile (equiv, temp time) Product E Isomer rat& YieId(%)b 

1 Me1 (5, -78” to r:t, 15 min) 5 Me. >98:<2 79 

2 BrC!H$&Et (2,-78O to r.t, 30 min) 6 m2cwt 4:l 59 

3 PhCHO (2, -78’C, 1 h) 7 CH(OH)Ph 1:lC 98 
4 i-PrCHo (2, -78V, 1 h) 8 CH(OH)CR 3: l= 82 
5 CIC~Et (5, -78” to r.t, 30 min) 9 CQ@t 2:l 7s’ 

6 MeSaSMe (2, -78*C, 15min) 10 SMe 1:l 71 
a Iktezminbd by *H-NMR on dre crude mixhues. b In pm product a&r cbr~nu~tography. C Only two imm wem &&ted 
by *H-NMR. d 23% of fruns-4~ was also rec~v~ (97% yield in converted product). 

14, 70% (from So) 
uL:dXik2 

E=G-lpCO~Et 
BnN 0 

E=COzEt 11,63% 

EaSMe E=RCH(OH) R=Ph,ll. 39%, W&f:? 
Sebeme2 R=‘Pr,lS. 60%. tXG.-&?8:<2 

In summary a wide variety of oxazolidinones of syn 2-amino alcohols have been readily prepared in a 

highly stereoselective manner from enantiomericalIy pure E-phydroxy-tx,&unsaturated phenyl sulfoues. The 

application of this methodology to the synthesis of natural am&sugars is underway. 
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lo.- For instance, the reaction of the dianion derived from 3e (prepared by reaction with 2 equiv of n-BuLi) 
with 1 equiv of ClCQEt gave a mixture of C-substituted, N-substituted and disubstituted products. 
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simultaneous cleavage of the C-N bond and subsequent double bond formation. 

(Received in UK 17 March 1994, revised 26 April 1994, accepted 29 April 1994) 


