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The stereocontrolled synthesis @famino alcohols continues
to be the focus of numerous studiesThis highly versatile
functionality can be easily converted to many other molecules,
including amino acidsand amino sugars.It is also a common

subunit of a large variety of bioactive compounds, such as many

protease inhibitor$. 5-Amino alcohols are also useful as chiral
auxiliaries® and as transition metal ligarfefisfor asymmetric

synthesis and catalysis. The most common synthetic routes to

these moleculdsinvolve functional group interconversions,
including the reduction of amino acitler amino ketone§ the
hydroboration of enaminésthe aminohydroxylation of olefin,

and the nucleophilic substitution of epoxidésliol derivatives!?

or aziridines'* Many of these approaches, however, proceed with
low or mixed stereoselectivity, involve multiple steps, or allow
only limited types of substituents. Somewhat more versatile are
methods involving the simultaneous construction of-a@bond,
such as the addition of various C-nucleophiles to carbonyl
derivativest* to N-protecteda-amino aldehyde¥, or to N-
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derivatives of a-alkoxy aldehyded® Methods of this type,
however, often require highly reactive organometallics that involve
cumbersome experimental conditions and necessitate additional
protection-deprotection steps. Moreover, the stereoselectivity
in these cases is usually low or mixed, due to conflicting
stereoelectronic effects and chelation effééts.

Following our recently reported one-stepamino acid syn-
thesis from organoboronic acidswe describe herein a new,
practical, and highly diastereocontrolled approach to a variety of
anti-5-amino alcohols. This method involves the one-step three-
component reaction of an organoboronic adijj &n amine 2),

2 R3
R\N/ R2._ /R3
or 2 b 1
B )\/R‘
1-Px, —_— 1
R'”" OH ) R
1 L/RA 4 OH

and ano-hydroxy aldehyded) to give directly the corresponding
p-amino alcohol 4). The reaction proceeds with a very high
degree of diastereocontrol, forming exclusively #mi products

in greater than 99% de. Moreover, when optically puxieydroxy
aldehydes are used, no racemization occurs, and the products are
obtained as single enantiomers, with greater than 99% ee.

Table 1 shows a number of examples of this chemistry. A
variety of organoboronic acids, including alkengb( f, andg),
2-bromoalkenyl 1), aryl (Lc andd), and heteroarylie h, and
i) participate readily in this process. The experimental procétiure
is very simple and generally involves mixing and stirring the three
components together at ambient temperature for482h. A
typical solvent is ethanol although ethanol/dichloromethane or
ethanol/water mixtures can also be used. It is noteworthy that
the reaction does not require anhydrous or oxygen-free conditions
and is readily adaptable to parallel synthesis for the construction
of combinatorial libraries?

The use of glycolaldehyde dime34) in this process gives the
primary amino alcohol products in good yields (entries2).
Chiral a-hydroxy aldehydes3p andc), readily available by a
variety of method$? give the corresponding-amino alcohols
as single diastereomers (entriess. The relative configuration
of the products was established todi by 'H NMR spectros-
copy and other techniqués.
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Table 1.

Synthesis ofanti-3-Amino Alcohols @) by the Reaction

of Organoboronic Acids1) with Amines @) and a-Hydroxy

Aldehydes 8)?
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be easily obtain€dfrom the corresponding-hydroxy carboxylic
acids via initial ketalization followed by DIBALH reduction.

The tolerance of hydroxy groups and aqueous media in this
reaction prompted us to examine the use of glyceralde3d)e (

Boronicacid  Ami Aldehyde  Product (Yield)® - :
oronte & e chyde  Product (Yield) Although the addition of organometallics to protected glyceral-
Br j’\h OH B NHCHPh, dehyde and its imine derivatives is a well-known procés&2°

OH
Ph)\/ Beon
1a

O
HyN PhHo’J\/O Ph)\/K/OH
3a

these reactions generally require anhydrous conditions and proceed
with variable stereocontrol. In contrast, the direct reaction of

1 2a 4a (87%) . . . -
OH . Me organoboronic acids and amines with the unprotected aldehyde,
B Ph/\llxl’Me P“\ N o including its aqueous solutions, gave cleanly the corresponding
Pr OH H Ph anti-3-amino 1,2-diol products (entries 416), as single dia-
2 b »o 4b (8“%)Me stereomersX99% de). Compounds of this type can be easily
U cey, PPN transformed to numerous other functionalized am#iesnino
I Ph/\)\_/csHﬂ acids!?016e.0.25d2mino epoxidesd!® and peptidomimeticélie
, o » » de 54%) OH The_ use of enantiomerical_ly pure glyceraldehyd)aléads_ to
OH o BN Ph enantiomerically pure 3-amino 1,2-diols (e.®). By using
Beon PPN (_me Me ammodmhenylmethané’ng the amine component, followed by
P N PR Y hydrogenolysis, conversion to thd-Boc derivative 9), and
MeO H OH o OH
4 1c 2 3c 44 (63%) o
PR N7 Ph )R )P\h
HoN Ph
pr e oH = HN"Ph
5 1Y 2¢ 3¢ de (84%) OH ph-Boy o7 OH pn/VY\OH
HO R Ph" N Ph 6 OH OH
L 1b EtOH, H0, 24 h 8
X R , H20,
0><0 Ph H,, Pd/C
Me” “Me b OH o (Boc),0, Et;N
6 1b 2c 5a, R=Me 4f (85%) (€]
Cl
7 b 2 sb,R=Ph®  4g(88%) WM cat. RuCls, NalO, WHBoc
NH Ph”>""COOH Ph OH
,\/kiph MeCN, CCly, HpO /\/ﬁ(;\
Ph 10 then HCI, H,0 9
8 1 NHg b0 4h (39%) OH (49%, >99%ee) (70%, >99%de, >99%ee)
Ph™\_  _~_
OH N "Ph ) ) . . .
O B. Ph oxidation}®9-?72we obtained $-homophenylalanine1Q)*’2 in
O OH éH enantiomerically pure form>99% ee). Comparison df0 with
b ) authentic material confirmed the very high degree of diastereo-
> u % s HE%) trol and the anti selectivity of thi
PPN control and the anti selectivity of this process. _ _
OH Ph™ "N "Ph Overall, this new synthesis of amino alcohols is practical,
G(B\OH @&P“ experimentally convenient, and highly versatile, and it proceeds
\-s b \_s OH with very high diastereoselectivity. Further studies on mechanistic
0 1e 2 5b 4 (86%) and synthetic aspects as well as combinatorial applications of this
OH 0 P N Me chemistry are currently underway.
By K/\OH /W
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1 0
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conditions, enantiomerically pure-09% ee¥? amino alcohols
can be obtained by using enantiomerically purenydroxy
aldehydeg® We have also found (entries-.0) that this process
works very well with 4-hydroxy-1,3-dioxolane§)(>® which can

(26) (a) Poch, M.; Verdaguer, X.; Moyano, A.; Pericas, M. A.; Riera, A.
Tetrahedron Lett1991 32, 6935. (b) Vidal-Ferran, A.; Moyano, A.; Pericas,
M. A.; Riera, A.J. Org. Chem1997, 62, 4970.

(27) (a) Poch, M.; Alcon, M.; Moyano, A.; Pericas, M. A.; Riera, A.
Tetrahedron Lett1993 34, 7781. (b) Castejon, P.; Moyano, A.; Pericas, M.

(21) For example, catalytic hydrogenation4sffollowed by treatment of A.; Riera, A. Tetrahedron1996 52, 7063. (c) Kokotos, G.; Padron, J. M.;
the resulting free amino alcohol with triphosgene and Hunig's base, gave an Noula, C.; Gibbons, W. A.; Martin, V. STetrahedron: Asymmetr}Q9§ 7,
oxazolidinone with a couPIing constant of 8.0 Hz, corresponding to the 857. (d) Alcon, M.; Poch, M.; Moyano, A.; Pericas, M. A.; Riera, A.
expecteccis-isomert4c.150i.16 Tetrahedron: Asymmetry997, 8, 2967.




