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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 stereoselectivity.

Recently we have reported that erythro-3-hydroxy-2-methyl amides or erythro-3-hydroxy-2-methyl esters
were prepared with high stereoselectivity by NaBHy reduction of the corresponding 3-oxo amides or 3-oxo

esters in the presence of a catalytic amount of MnC12.1

Here we wish to report an extension of the method
for the stereoselective addition of organometallic reagent to 3-oxo amides or 3-oxo esters.

The methine proton of 3-oxo amides I or 3-o0xo 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 starting 3-oxo amide 1a (51 %) upon workup and the desired
hydroxy amide was obtained as a sterecisomeric 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 reagent? such as MeMnCl or n-
BuMnCl to 1a 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 1a 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 seleciive formation of erythro product 3a or 3¢ can be attributed to
the selective attack of methyl group or butyl group from the opposite side of the 2-methy! group of 1a in a
4

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

six-membered metal chelate™ in a similar fashion as shown in the reduction of 1a with MnCl,-NaBH4

hydroxy-2-methylbutanamide 4a’ stereoselectively (Table 1, Entry 10). Thus, both stereoisomers 3a and 4a
could be obtained with high selectivity.6
As shown in Table 1, the stercoselectivities are high for all of the substrates 1a-1d with an exception of

the reaction of 1b with n-BuMnCl. Organoaluminium reagents proved to be as effective as organo-
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Table 1. Addition of Organometallic Reagents 1o 2—Methyl-3-oxo Amides?

o O RZ OH o HO R?Z o
RZMt % ‘
R! NMe, — R NMe, ¥ R’ NMe,
Me Me  Me
1 3 4
Entry Keto Amide R2Zmu Solvent  Yield (%) Ratio of 3: 4
1 MeMnCl THF 93 >99 (3a) : <1 (4a)
2 Me3Al CH,Cl 90 >99 (3a) : <I (4a)
3 o 9 MeTiCl3 ether 80 >99 (32) : <l (4a)
4 PHM NMe, EtpAICI CH,Cly 88 >99 (3b) <1 (4b)
s Me 4,  #-BuMnCl THF 98 >99 (3¢) : <l (4c)
6 (n-BuCzC)3Alb ether 84 >99 (3d) : <l (4d)
7 CH;=CHMnl ether 83 >99 (3e) : <1 (de)
o o Et,AIC] CH,Cly 76 >00 (3f) : <I(4f)
)J\/l\ n-BuMnCl THF 74 83 (3g) 17 (4g)
10 Me T NMe: phMnc THF 83 599 (42) : <l (3a)
11 1 cHy=CHMnI ether 66 90 (3h) 10 (4h)
0 (o]
12 Me3Al CH,Cl, 81 >99 (4f) : <1 (3
13 EtMNMez PhMnl ether 52 93@b) : 7(3b)
Me 1¢
14 o © Me3Al CH,Cl, 87 >99 (3i) <1 (4i)
13 t-BuMNMeg MeTiCl3 ether 58 >99 (3i) <1 (di)
Me 1d

a) 3-Oxo amide (1.0 mmol) and organometallic reagent (2.0 mmol)? were employed. The reactions were

performed at 0 °C. b) Prepared from AICl3 and three equivalents of lithium acetylide.

manganese reagents for the stereoselective formation of 3-hydroxy-2-methyl amides. Not only alkyl group
but also alkynyl group could be introduced stereoselectively. Organotitanium reagent (MeTiCl3) gave the

same stereoisomeric products as trimethylaluminium.

An addition of organometallic reagents to 3-oxo ester 2a or 2b instead of 3-oxo amides 1 was examined.
In this case, organoaluminium reagents proved to be superior to the corresponding organomanganese
reagents. For instance, treatment of 2a with MeqAl gave the desired hydroxy ester 5a selectively in 90%

yield. On the other hand, an addition of MeMnCi to 2a gave a complex mixture8 and no trace of 5a was

observed in the reaction mixture.
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o] 0 R OH @ HOR O
AN e )H)\ }Q‘/L
— +
Ph OEt ~cnl, . Ph OEt Ph OEt

Me o Me 59 Me g
MeAl 90% 99 <
Et,Al 54% >99 : <l
Me, OH HO Me
o o Mool H o 0
Et)l\)\oa Toncn, . E OEt * Et OEt
Me 2p 62% Me s5b Me &b

80 : 20
The assignment of stercochemistry of the products 3 or 5 was performed as follows. Reduction of
erythro-amide 3a with n-BuLi-i-BuyAlH followed by NaBH49 gave erythro diol 710,11 which was
identical with a sample derived from epoxy alcohol 8 upon treatment with Me2CuLi.12 Reduction of
hydroxy ester 5a with i-BuyAlH afforded the same diol 7.

Me,Culi Ph,

OH o
XH‘\NMG \
2 Me, OH
% ™ OH

Me OH o / A(\ou"_ Me/To7\H

(a)i) t-BuMe28|OTf / 2,6-lutidine ii) FBu,AlH / n-BulLi
iii) NaBH, iv) n-Bu,NF
{b) #BusAlH
A typical experiment is as follows. A THF solution of 3-oxo amide 1a (0.21 g, 1.0 mmol) was added to
a solution of MeMnCl12 (2.0 mmol) prepared from MnCl3 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 Na3804 and concentrated in vacuo. 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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35.53, 37.67,43.81, 74.69, 1249, 126.4, 128.0, 146.0, 177.7. Found: C, 70.49; H, 8.85%. Calcd for
C]3H19N022 C, 70.56; H, 8.65%.

We are tempted to assume that the first step in the reaction must be the coordination of the 3-oxo amide
1a to form a six-membered metal chelate which is followed by the attack of second organomanganese
reagent on the carbonyl carbon from the opposite side of the methyl group of 1a. Chelation control in
addition reaction of a- and B-alkoxy carbonyl compound or o-keto amide has been reported. Reetz,
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1990, 63, 1894-1897.

. 4a: Mp 72.0-73.0 °C; IR (nujol) 3356, 2926, 2852, 1615, 1459, 1378, 1365, 1316, 1258, 1231, 1138,

1087, 1064, 935, 770, 711, 657, 627 cm™}; 1H NMR (CDCl3) 8 1.35(d, J = 7.0 Hz, 3H), 147 (s,
3H), 2.65 (s, 3H), 2.80 (s, 3H), 3.19 (q, J = 7.0 Hz, 1H), 7.2-7.6 (m, 5H); 13c NMR (CDClq) 8 12.14,
27.11, 35.01, 37.15, 43.16, 72.65, 124.4, 127.9, 148.7, 177.0. Found: C, 70.58; H, 8.84%. Calcd for
C13H19N0'2: C,70.56: H, 8.65%.

The reaction of lithium enolate (CH3CH(Li)CONMe,) with acetophenone gave a mixture of 3a and 4a
(3a/4a = 72/28),

. An addition of equimolar amount of MeMnCl 1o 1a resulted in the formation of 3a in <50% yield along

with the recovered starting material. Two equivalents of organomanganese reagent was necessary for
the completion of the reaction.

. The reaction mixture contained acetophenone which might be generated by retro aldol reaction from

the adduct, PhnCMe(OMnC1)YCH(Me)COOQEt,

. Kim, §.; Ahn, K. H. J. Org. Chem. 1984, 49, 1717-1724,
10.

7: Bp 90-93 °C (0.3 Torr, bath temp); IR (neat) 3324, 2970, 2926, 2884, 1495, 1459, 1447, 1375,
1140, 1105, 1069, 1057, 1026, 927, 763, 701 em™l; TH NMR (CDCl3) 8 0.81(d,/ = 7.1 Hz, 3H),
1.66 (s, 3H), 1.98-2.15 (m, 1H), 2.98 (bs, 2H), 3.55 (dd, J = 11.0, 6.0 Hz, 1H), 3.84 (dd, J = 11.0, 3.5
Hz, 1H), 7.2-7.6 (m, 5H); 13c NMR (CDCl3) 8 12.70, 29.21, 44.22, 65.70, 78.13, 125.3, 126.6, 127.9,
146.0. Found: C,73.13; H, 9.00%. Calcd for Cy1H 505! C, 73.30; H, 8.95%.

Treatment of an epoxy alcohol derived (E)-3-phenyl-2-buten-1-ol with Me,CulLi afforded threo diol 9
(PhC(OH)MeCH(Me)CH,OH) which was identical with a sample derived from d4a. 9: Mp 68.2-68.7
°C; IR (nujol) 3340, 3084, 2852, 1457, 1377, 1354, 1314, 1221, 1083, 1018, 1005, 908, 760, 722, 695,
665, 616 cm1; 1H NMR (CDCl3) 8 0.98 (d, J = 7.1 Hz, 3H), 1.55 (s, 3H), 1.95-2.18 (m, 1H), 2.82
(bs, 2H), 3.53 (dd, J = 10.9, 3.6 Hz, 1H), 3.62 (dd, J = 109, 5.6 Hz, 1H), 7.2-7.6 (m, SH); 13C NMR
(CDCI3) 8 12.29, 25.69, 43.99, 66.24, 78.16, 125.0, 126.7, 128.1, 148.2. Found: C, 73.34; H, 8.96%.
Caled for Cj | H 609 C,73.30; H, 8.95%. :
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