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A STEREOSELECTIVE SYNTHESIS OF (3S,4S) STATINE AND RELATED COMPOUNDS
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Abstract: (3S,4S)Statine and (3S,4S)AHPPA were synthesized efficiently using a highly
stereoselective iodocyclocarbamation of the chiral Z-olefins 6a and 6b derived from the
correspondent o-aminoacids.

The 1,2-aminohydroxy system has gained particular interest due to his presence in

natural products] 2

or in peptidomimetic chemistry as target of pharmacological researches.
In this context, the (3S,45)4-amino-3-hydroxy-6-methyl heptanoic acid (statine) la, and
the (35,4S)4-amino-3-hydroxy-5-phenyl pentanoic acid (AHPPA) 1b are the key constituents

of microbially produced aspartic peptidase inhibitors, pepstatin3 and related peptides.4
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Since it has been shown that only the natural (35,4S) isomer exhibits inhibitory

5 several syntheses6 of statine and related compounds have been reported, most of

activity,
them leading to a mixture of the two diastereoisomers (35,4S) and (3R,4S), but their
stereoselective synthesis is the subject of interest.7

We wish to report8 here our synthesis to these compounds based on the highly
stereoselective iodocyc]ocarbamation9 of suitable mono-protected N-Cbz allylamines, 5 and
6, in order to introduce the desired 3S hydroxy group.

The required allylamines 5 and 6 have been prepared by conventional methods via
conversion of the N-benzyloxycarbonyl a-aminoacid ethyl esters 3a and 3b in the a-amino
aldehydes 4a and 2210 (DIBAH, toluene, -78°C) followed by conversion into the known E-y-
-amino-o,B-unsaturated esters 5a and 5b!1 [(Me0),POCH,COOMe/NaH, THF, 0°C, E/Z 15:1] in
75% yield!2 (Scheme). The Z isomers 6a and 6b, instead, were prepared by treatment of the
above a-amino aldehydes with the Still's \reagent]3 [(CF3CH0), POCH 5CO0Me/ (Me3S1 )5 NK,
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18-crown-6.MeCN, THF, -78°C; Z/E ratio 25/1) in 75% yield.

When the pure E-olefins were treated with I (3 eq) in MeCN at room temperature, a
mixture

of diastereoisomers 7 and 8 was obtained in ~80/20 ratiol2 in favour of the
(2R,3R,4S) stereoisomer.
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On the other hand, when the Z-allyl amines 6a and 6b were treated under the same
conditions, the desired cyclic trans-carbamates 9a and 9b were obtained in 85% yield (9/10
ratio '\:98/2).”’16

The trans stereochemistry of the oxazolidin-2-ones 7 and 9 has been confirmed by
conversion into the known 1la and llg4b (n-Bu3SnH, toluene, reflux, 85%) which show a
'H-NMR coupling constant J3_4 of 5.0 Hz in agreement with the reported value 40

The synthesis was completed by alkaline hydrolysis of 1la and 11b to give the desired
products 1317 and 1917 in 45% and 47% overall yield, respectively.

The high stereoselection observed in the cyclocarbamation of allylic carbamates 5 and
6 can be rationalized on the basis of consideration of the transition state which can be
visualized in Figure.

Preferential reaction of the conformer 12 is consistent with the allylic hydrogen in

the same plane of the double bond. This conformation results particularly favourable in

the case of Z-allyl amines 6a and _9318
OR™
;>==() R =H
HN H R R' = COOMe
J( R® = CHp-CHMe?
- H E" R R" = CHyPh
12

Further studies are in progress in our Jlaboratory to explore other synthetic

applications.
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