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Abstract : (3R, 5R) and (3R, 55) N-protected 3-amino-5- ydroxymethyl—ylactones were obtained
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The 1,3-amino aicohol fragment is found in many naturai products in particular as a central moiety of
non proteinogenic amino acids. Important examples are (28, 4R)-4-hydroxyornithine 1 and (25, 45)-

~velonentides which

orvaline 2. 1 is a comnonent of the h:nhpnnmvmnc Aand B pepti

1 v 1IC &, 2 PP Lyvains S 3

o .
P
=

HO

0
COzH ! >
NN Y e P

i —_ \___L
OH NH;, . A
1 3 NH2 N\ CO,H
AN
HO NH»
5
HOA‘-/\I/CozH \/ =0 f
OH NH,
. 4 NH,
2 -4
Tha lartanac 2 and A ara bnnwuwn tAa ha tha bav intarmadiatac in tha cunthacic nf nf (7C ARY.A.
111V JAVIVIIVY J dliud ™ diyv DlIUWILHL IV Uw Ui l\\a) TG LIV ULALL D 1L LN J)’llLll\«olD Ul Ul (&Jdy TAYVTTE
hyd.mxyermthine and (28, 45)-4,5-dihydroxynorvaline 2 respectively. The obtention of the N-Boc
protected 3 was proposed in four steps starting from D-glyceraldehyde.”’” Two multistep preparations

of the laLtone 4 have been reported starting from D-xylose” and from D-ribonolactone.” In
continuation of our studies on the synthesis of non proteinogenic hydroxy amino acids of
pharmaceutical interest,®’ we investigated an alternative more efficient synthesis of 1 and 2 starting
from L-allylglycine 5.

The dlhydroxyldtlo of 78 unsaturated esters know to produce hydroxy v-lactones in one step.
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steps from L-allylglycine 5 by protccuon of the amine as t-butylcarbdmate and estcnﬁcauon of the
acid with diazomethane. Achiral and chiral oxidative systems have been used for the dihydroxylation
step. The results are reported in table 1.
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0s0,-TMNO 5% CH,COCH/H,0 20 2 96 7030
0s0,-TMNO 5% CH,COCH,/H,0 0 24 64 70130
AD-mix-a 1% t-BuOH/H,0 0 48 90 70/30
AD-mix-B 1% +-BuOH/H,0 0 48 41 70/30
Table 1

First, we carried out the dihydroxylation at room temperature using osmium tetroxide in presence of
trimethylamine N-oxide, the reaction proceeded smothly in good yield 96% and 70/30 diastereomeric
ratio. In order to improve the diastereoselectivity, the temperature was decreased to 0°C : the
diastereomeric ratio was not affected but a lower chemical yield was obtained (64%). The lactones 7
and 8 could be separated by recristallisation in methanol. To confirm the relative stereochemistry, the
-butvilcarbamate was removed and the amine was protected h\; a benzvilcarbamate under classical
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1 18, The cis and trans N-Boc-3-amino-5-hydroxymethyl-y-lactones were separable by flash
chromatography and correlated with the physical and spectrometric data of the hteratu,re.‘s’ The cis
relative stereochemistry was confirmed for the major stereomer 7.

Double diastereoselection was reported in asymmetric dihydroxylation of chiral allylic alcohol.”
However for the methyl-N-Boc-L-allylglycinate 6, any matched or mismatched effect was found
using dihydroxylating chiral reagents (AD-mix-o or AD-mix-) : the diastereoselectivity was identical
to that observed with achiral osmium tetroxide but a decrease of the chemical yield was noticed using
AD-mix-f. 1,3 Asymmetric induction of the S aminoacid center control the diastereoselection.

In conciusion, we proposed here a practical method for the syntheses of both N-protecied 3-amino-5-
hydroxymethyl-y-lactones from N-protected methy! L-allylglycinate via a single dihydroxylation step.
These lactones can be transformed into the corresponding opticaily pure y-hydroxy-a-amino acids.
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