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Abstract: Treatment of 2-methyl-3-oxo amides or 2-methyl-3-oxo esters with trialkylaluminium or 
alkylmanganese halide provided the corresponding erythro (or threo) 3-hydroxy-2-methyl amides or 3- 
hydroxy-2-methyl esters with high scereoselectivity. 

Recently we have reported that erythro-3-hydroxy-Z-methyl amides or erythro-3-hydroxy-2-methyl esters 

were prepared with high stereoselectivity by NaBHa reduction of the corresponding 3-0~0 amides or 3-0~0 

esters in the presence of a catalytic amount of MnC12.l Here we wish to report an extension of the method 

for the stereoselective addition of organometallic reagent to 3-0~0 amides or 3-0~0 esters. 

The methine proton of 3-0~0 amides 1 or 3-0~0 esters 2 is appreciably acidic and 1 or 2 yield highly 

stabilized enolate ions upon treatment with a base. In fact, MeLi mainly attacked methine proton of la to 

generate the lithium enolate which gave the starring 3-0~0 amide la (51 %) upon workup and the desired 

hydroxy amide was obtained as a stereoisomeric mixture (3a:4a = 22:78) in only 37% combined yield along 

with unidentified complex products. The use of MeMgl resulted in a formation of 3a (3a:4a = 99: 1) in poor 

yield (51%). We expected that an addition of less basic organomanganese reagent2 such as MeMnCl or n- 

BuMnCl to la would provide the corresponding erythro-3-methyl (or 3-butyl)-3-hydroxy-2-methyl amide 3a 

(or 3~) stereoselectively in good yield. This was indeed the case and treatment of la with MeMnCl (or n- 

BuMnCl) gave erythro-3-phenyl-3-hydroxy-2-methylbutanamide 3a3 (or erythro-3-phenyl-3-hydroxy-2- 

methylheptanamide 3c) exclusively. The selective formation of erythro product 3a or 3c can be attributed to 

the selective attack of methyl group or butyl group from the opposite side of the 2-methyl group of la in a 

six-membered metal chelate4 in a similar fashion as shown in the reduction of la with MnC12-NaBH4 

system, * Meantime, the reaction of 1 b with PhMnCl provided the opposite stereoisomer, threo-3-phenyl-3- 

hydroxy-2-methylbutanamide 4a5 stereoselectively (Table 1, Entry 10). Thus, both stereoisomers 3a and 4a 

could be obtained with high selectivity.h 

As shown in Table 1, the stereoselectivities are high for all of the substrates la-ld with an exception of 

the reaction of 1 b with n-BuMnCl. Organoaluminium reagents proved to be as effective as organo- 
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Table 1. Addition of Organometallic RmgentS to 2-Methyl-3-oxo Amidesa 

R*Mtl 
NMe, - NMe, l NMe2 

Me Me Me 
1 z! 9 

Entry Keto Amide R*Mtl Solvent Yield (%) Ratio of 3 : 4 

MeMnCl 

Me3Al 

MeTiC 

NMe2 Et2AlCl 

Me la n-BuMnCl 

(n-BUG&)3Alb 

CH2=CHMnl 

11 Me lb CH*=CHMnI 

THF 

CH2Cl2 

ether 

CH2Cl2 

THF 

ether 

ether 

CH2C12 76 >99 (30 : <1(4f) 

THF 74 83 (3g) : 17 (4g) 

THF 83 >99 (4a) : <l (3a) 

ether 66 !X(3h) : lO(4h) 

CH2Cl2 81 >99 (40 : <l (39 

ether 52 93 (4b) : 7 (3b) 

CH2C12 87 >99 (3i) : <l (4i) 

ether 58 >99 (3i) : -zl (4i) 

93 99 (3a) : <l (4a) 

90 >99 (3a) : <l Ma) 

80 z-99 (3a) : cl @aI 

88 >9!2 (3b) : ~1 (4b) 

98 >99 (3c) : 4 (4c) 

84 >99 (3d) : ~1 (4dl 

83 >99 (Je) : cl (4e) 

tie Id 

a) 3-0~0 amide (1.0 mmol) and organometallic reagent (2.0 mmol)7 were employed. The reactions were 

performed at 0 ‘C. b) Prepared from AlCl3 and three equivalents of lithium acetylide. 

manganese reagents for the stereoselective formation of 3-hydroxy-*-methyl amides. Not only alkyl group 

but also alkynyl group could be introduced stereoselectively. Organotitanium reagent (MeTiC13) gave the 

same stereoisomeric products as trimethylaluminium. 

An addition of organometallic reagents to 3-0~0 ester 2a or 2b instead of 3-0~0 amides 1 was examined. 

In this case, organoaluminium reagents proved to be superior to the corresponding organomanganese 

reagents. For instance, treatment of 2a with Me3Al gave the desired hydroxy ester Sa selectively in 90% 

yield. On the other hand, an addition of MeMnCl to 2a gave a complex mixture* and no trace of 5a was 

observed in the reaction mixture. 
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RSAI 

OEt - Ph 

Me z&t 

CH,CI, OEt OEt 

Iwe !& Me &l 

MesAl 90% B90 : cl 
EtBAI 54% >99 : cl 

0 

Et+ 

MesAI 
Me OH 0 HO Me 0 

OEt - Et 

k2tr 

CH,CI, v 
OEt + Et 

XT 
OEt 

62% MeskI Me 5k 
80 : 20 

The assignment of stereochemistry of the products 3 or 5 was performed as follows. Reduction of 

erythro-amide 3a with n-BuLi-i-Bu2AIH followed by NaBHqg gave erythro dial 7 log1 ’ which was 

identical with a sample derived from epoxy alcohol 8 upon treatment with Me2CuLi.12 Reduction of 

hydroxy ester Sa with i-Bu2AlH afforded the same dio17. 

Me OH 0 

Ph 
YT 

NMe2 

Me %I 

OEt 

Me 

z B 
( a ) i) f-BuMe,SiOTf /2,6-lutidlne ii) CBu,AIH / rrBuLi 

iii) NaBH, iv) rrBu,NF 
( b ) kBu*AIH 

A typical experiment is as follows. A THF solution of 3-0x0 amide la (0.21 g, 1.0 mmol) was added to 

a solution of MeMnCl2 (2.0 mmol) prepared from MnCl2 and MeLi in THF at 0 “C under argon atmosphere. 

After stirring for 1 h at 0 ‘C, the resulting mixture was poured into water and extracted with ethyl acetate (20 

ml x 3). The combined organic layer was dried over Na2S04 and concentratd in vacua. Purification by 

silica gel column chromatography gave erythro-3-hydroxy-2-methyl amide 3a (0.21 g) in 93% yield.13 
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