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Abstract

Both diastereomers of $-homothreonine derivatives and other precursors of 3-amino substituted carbohydrates together with stereo-
selectively in position 2 deuterated analogues have been synthesized by 1,4-addition of homochiral nitrogen nucleophiles to y-alkoxy
enoates. The product distribution of the 1,4-addition of lithium amides strongly depends on the nature of the substrate. The configu-
ration can in one casc be controlled by the reagent irrespective of the substrate stereochemistry, in other cases the topicity of the
addition is complementary to published results. © 1998 Elsevier Science Ltd. All rights reserved.
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We investigated the influence cf the chiral centre in y-alkoxy substituted enoates 2 on the stereoselectivity of
the addition of chiral nitrogen nucleophiles [1]. The diastereomeric ratio of the products strongly depends on the
solvent, with ether being by far superior to THF. The topicity of the addition of 1a to 2a is predetermined by the
reagent configuration: anti-3a is formed from (S)-1a + R0

. . . Li RO
S)-2a (Table, #1), while the B-homothreonine deri- 3
(S)-2a (Table, #1), w P RYN'SiM93+ R‘/‘\/‘coz‘su—* R‘)\/\cogsu

vative syn-3b dominates for (R)-1a/(S)-2a (#2). In Ph R N
contrast, the addition of the achiral nitrogen nucleo- 1a R®=Me 2 \Pfh 3.5
phile 1b to 2a is only slightly syn sclective (#3). 1b R*=H
Table:
anti/syn Selectivity of the reactions under investigation (solvent: ether) [2]
# R' R? Main product [a]if (c=1, CHCL) Yield [%] anti [%] syn[%]
I (S-la (S)2a Me  MOM (aS,3R 45)-3a -36 95 9 4
2 (R)-1la (S)-2a Me MOM (aR,35,45)-3b +47 74 14 86
3 1b  (S)»2a Me  MOM (35,45)-3¢ +8 89 32 68
4 (S)-1a (R)-2b Ph MOM (aS,35,45)-4a +46 27 I 99
5 (R-1a (R-2b Ph MOM (R, 35,45)-4b +36 39 12 88
6 (S)»-la (S)2c CH;0C(CH3), (S, 3R,45)-5a -32 75 5 95
7 (R}-la (S)}2c CH,OC(CH), (aR,3R,45)-5b +24 82 10 90
Very similar reactions of 1b have been re- 'outside” A ‘inside" B ¢
syn synﬁ OR? syn\ Me
ported only recently by Yamamoto et al. to be % Me CO,R’ (COR' JCOR'
highly syn selective [3]. Upon addition of 1b to H L H H'@"H:\H "LT‘@?‘H
O-silyl or O-trityl analogues of a, symanti anti# O anti? anti R?

selectivities up to 100:0 for R* = OTrt have “perpendicular

been observed in THF as solvent. This is explained by close analogy to the Felkin-Anh [4a] model A, where the
C=0 moiety has been replaced by the E-configured C=CHCO-R' group [4b]. This model explains syn selectivity
in non-chelated reactions, but can not account for the reagent control observed by us. A modified Felkin-Anh
model B has been suggested [4b]. Divergent results for organocuprate 1,4-additions led to the development of
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model C [4b,c]. The pronounced solvent dependence of the selectivity [except for (S)-1a + (S)-2a] found by us
suggests that lithium amide delivery in ether is controlled by lithium ,.chelation* between reagent and substrate.
Consequently, the reagent control observed leads to the assumption that the reaction proceeds through different
transition state geometries depending on the configuration of the reagent used, e.g. A for the anti selective
reaction (S)-1a + (S)-2a (#1), B for the syn selective reaction (R)-1a + (S)-2a (#2).

Substrate configuration governs the topicity of the addition to 2b.
Compounds syn-4a (#4) or sym-db (#5) are obtained stereoselectively RO D
from 2b irrespective of the reagent configuration (1a), if ether is used as . 1)\(L

A ) )ta R CO,R

solvent. Presumably, this addition is also controlled by intermolecular 2 —> NH
»Chelation“, as the corresponding anti-products have exclusively been W00
observed by Yamamoto et al. on addition of 1b to the y-(trialkylsilyloxy)
analogues of 2b (,non-chelation) [3]. Rotamer B (with Ph instead of R R
Me) should be a good transition state model. The 1,3-dioxolan-4-yl
residue in 2¢ has been reported to favour syn attack of achiral nucleo-
philes [5]. This result also holds both for additions of (S)-1a and (R)-1a,
resp., where syn adducts are formed (#6,7).

Trapping of the intermediate ester enolate with D,O affords a-deuterated derivatives with high 2,3-anti
selectivity [6] (dr > 95.5) and high deuterium incorporation (6a,b: 90-95 %, 6¢: >80 %)

The relative configuration of the y-lactones 7

obtained from 3 or 6, resp., has been established MOMO R k;\ Sl
by NOE difference spectra Lactols 8 are /Y\CO 'Bu TRAL R B“‘.NH R

Ph 6

Configuration
6a Me MOM aS2S3R4S
6b Me MOM aR2R354S
6c CH,OC(CH:;). «S,25,3R4S

obtained after reduction of the corresponding Crs ' Tou “omNH
lactones 7 with DIBALH [7]. Ph anti-3a R =H Ph TaR=H Ph 8aR=H
6aR=D 7TbR=D 8bR=D
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