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Abstract: a-Amino acids can be doubly benzylated at nitrogen, formng N,N-
di benzyl anmino acids which can be converted into a-amno ketones 4 without
appreciable racemzation. The latter undergo stereoselective reduction
with NaBH, under non-chelation control to form anmino alkohols 5.

We have previously shown that o-N,N-dibenzylamino al dehydes, prepared in
optically active formfromthe corresponding anino acids 1, undergo
Gignard reactions and other nucleophilic additions with a high degree of
non-chel ati on control to form adducts of the type & which can be depro-
tected Using Pd-black/Hzl). The source of this surprising stereoselecti-
vity was traced to the presence of two protective groups at nitrogen (pro-
tective group tuning)2). In order to reverse the sense of diastereoselec-
tivity, Lewis acidic reagent systems such as Ticl,/(CH;),2n and
SnCl,/allylsilanes were appliedls3), but the degree of chelation con-
trol was not consistently > 90% An alternative strategy for the synthesis
of diastereomers 5 would be the stereosel ective reduction of the corres-

pondi ng ketones 4, provided hydride delivery occurs with non-chelation

control and no racenization sets in along the sequence4). In this communi-
cation we report that this is indeed possible.
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The protected acids 2 were prepared in 70-72% yield by treatment of anino

acids 1 with benzyl brom de and K,co; to formthe benzyl esters of 2l
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followed by hydrolysis of the crude products with KOH in CH;0H/dioxane or
by chenosel ective 0-debenzylation using Pd/H,. The anides 3 were then
prepared according to the Winreb nethod®) and reacted with al kyllithium
or Grignard reagents to form ketones 4 (Table 1). In the case of 2a (R =
benzyl) a one-step conversion to the ketone 4a was tested using the Gilman
ket one synthesis®): Treatment of 2a with 2.2 equivalents of methyllithium
at 0°c/2h in THF afforded ketone 4a in 75%yield. Aternatively, the
Mikai yama one-vot ketone synthesis?) from acids was al so successful (4a:
76% 4b: 77% 4g: 79% 4h: 79%)%):

i Bn N 0
+001 \ ( o R'MgX
22— — Rg“ o — = 48)R =PhCH, : R = Me
EtoN ‘§< ~ec b) R =PhcH, ; R = Et

g) R = Me,CHCH; ; R = Me
h) R = Me,CHCH, ; R = Et

The crucial reduction was perfornmed with NaBH,/cH;0H®). | ndeed, the
desired diastereoners 5 were obtained with a high degree of non-chelation
control') (Table 1). In order to check whether any racenization occurs
along the sequence, several of the products 4 were O-acylated using the
Mosher-Chloride"): As in the case of the Grignard additions to the
correspondi ng aldehydesl), the ee-values turned out to be 98.5-100%,
showi ng that essentially no racem zation occurs, provided the conversion
of the amdes 3 to the ketones 4 is perforned in the tenperature range of
-300c to -40° (at -looc to ooc 5% - 10% racem zation may occur). Reduc-
tion using LiAlH,/THF at -78° is generally nore diastereoselective (5: §
= 98 : 2), but racemzation may occur (2-15%)and i s therefore not general -

'y recomended.

In the case of ketone 4a obtained directly fromthe acid 2 (R = benzyl) by
the Gl man-Reaction, the reduction product 5a is also essentially enantio-
merically pure (ee = 99% . The same applies to the reduction of 4a pre-
pared by the Mikai yama one-pot ketone synthesis. The adducts can be depro-
tected at nitrogen using Pd-black/H,1), Pd(0H),/H,11) or pda/c/H,; the
yiel ds range from 75-95%, depending upon the substrate and catal yst used.
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Table 1. Weinreb-Synthesis and stereoselective reduction of ketones 4

Ami de R’-metal?)  Ketone Yield of Ratio
(% yield) 5/6 5: 6
(%

3a Me- Li 4a (94) 88 a 94 : 6
3a Me- Myl 4a (92) 88 a 94 : 6
3a Et-Li 4b (89) 93 by 95 : 5
3a n- Bu- Li 4c (72) 94 ) 95 : 5
3a Ph- Li 4d (89) 86 d 95 : 5
3a 2- Thi enyl - Li de (74) 90 e) 95 : 5
3a Undecyl - MyBr 4f (52) 87 f) 95 : 5
3b Me- Li 49 (96) 90 g) 90 : 10
3b Et - Li 4h (89) 92 hy 92 : 8
3b n- Bu- Li 4 (57) 98 i) 94 : 6
3b Ph- Li 4i (87) 95 j) 95 : 5
3b 2- Thi enyl - Li 4k (75) 84 k) 95 ¢ 5
3¢ Me- Li 41 (83) 81 1) 94 : 6
3c Et - Li 4m (66) 93 m 92 : 8
3c n- Bu- Li 4n (67) 90 n 91 : 9
3c Ph- Li 40 (96) 86 0) 95 : 5
3d 2- Thi enyl - Li 4p (78) 92 p) 95 : 5

Addi tional functionality in the R-substituent of ketones 4 does not inter-
fere with non-chelation control, e.g., in the case of the serinel?)
derived ketone 10 prepared from comercially available 7 (ee of 11 is »
99%:

Bn,N
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(78% w @ 1 n
97 3

In summary. this is the first svstematic studv of a non-raceni zi na svnthe-
is O €] - X - o ..
controlled reduction to am no al cohol s.

—
a a-amind Kefone: from amino —acids—ard—tthat—non-chelatiomn
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