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ABSTRACT
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N,N-Dialkyl- #-amino alcohols derived from  e-amino acids can be rearranged enantiospecifically by using TFAA/Et

alcohols with enantiomeric excess up to 99%.

63-99% yield
up to 99% ee

3N/NaOH to give 1,2-amino

B-Amino alcohol moieties are present in a large variety of KSCN!?). Recently we have shown that prolinols can be

naturally occurring and pharmacologically active molectiles.
The amino alcohol relative stereochemistry is highly impor-
tant for the biological activity of these molecules. These

rearranged enantiospecifically to give optically active pip-
eridin-3-ols, via an aziridinium intermediate, by using TFAA/
EtsN/NaOH?34In this Letter, we would like to report that

entities can also be used as chiral auxiliaries in asymmetricthese latter conditions can be applied to linear optically active

synthesig:?

LinearN,N-dialkyl-5-amino alcohols have been shown to
rearrange, via an aziridinium ion, infbhalogenoamines (on
treatment with SOGJ* MsCl.> TsCl> SOBK,% CBrJ/PPh,’
DAST 2 or DeoxofluoP), into 5-mesylamines (on treatment
with Ms,0'%1), and into thiocyanates (on treatment with

B-amino alcohols of typ@ to produce 1,2-amino alcohols
of type B in a very regio-, stereo-, and enantioselective
process (Scheme 1).

N,N-Dibenzyl-3-amino alcohola/'® 2c? 2el6 2,17 2g,
and 2h'® were prepared from the commercially available
amino alcohols by using benzyl bromide (2.2 equiv) in the

(1) Bergmeier, S. CTetrahedron2000,56, 2561—2576 and references
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(2) Ager, D. J.; Prakash, |.; Schaad, D. Ghem. Rev1996,96, 835—
875.
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Chem2004,5, 691—-706.
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(3) For recent examples of stereoselective synthesis of enantiopure6776.
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s bromide (KCOs, n-BusNI, CH;CN, microwaves irradiation,

o
Scheme 1 120°C, 3 h) (Scheme 2).
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98%

presence of KCO; (3 equiv) andn-tetrabutylammonium 3 4

iodide (0.3 equiv) in refluxing acetonitrile (Table 1y,N- 1. AllylBr (1.9 equiv)

Dibenzyl--amino alcohol®b and 2d are commercially n-BUNHSO, (0.1 equiv) |

available. CH,Cly, NaOH (10 M) °
2. HCI (1 N), Et,0

" i

. . . Lipase PLE HoN
Table 1. Synthesis olN,N-Dibenzylamino Alcohols o, OF KHZFF>)04 (0.05 M) z OEt
BnBr (2.2 equiv) \\
H,N  OH K,CO; (3 equiv) Bn,N  OH 45% A
>*_/ n-BugNl (0.3 equiv) *
R MeCN, reflux R ee 91 % (*)-5
1a-h 2a-h
1. LiAlH4 (1.5 equiv), THF
. 2. BnBr (2.2 equiv
entry R product (yield) 57% n Bud}\ll (0. g eq)u.v)
K,CO3 (3 equiv)
1 Ph 2a (79%) MeCN
2 BnOCH, 2 (76%) BN,
3 i-Pr 2e (81%) (j_/
4 t-Bu 2f (75%) (R)-2i
CH,

trifluoroacetic anhydride (TFAA, 1.5 equiv) and st (2

equiv) and heated at 100C under microwave (MW)
2h (96%) irradiation. After 2 h, the reaction mixture was treated with
NaOH (3.75 N) to provide th&l,N-dibenzyl-3-amino alco-
hols 6a—i in good yields and with excellent enantiomeric
excess (Table 2% The (S)-absolute configuration 6222

The optically active amino alcohdRJ-2i was synthesized =~ was determined by comparison of thegg of the (S)-N,N-

from the racemic phenylglycin Esterification with SOGI 2-dibenzylamino-1-phenylethanol synthesized from the com-
in ethanol followed by treatment with benzaldehyde furnished mercially available (S)-2-amino-1-phenylethanol. The (R)-
the corresponding imind. After alkylation under catalytic ~ absolute configuration was established for compougirfs'
phase transfer conditions (AllyIBm-BwNHSO,, NaOH, 6d,2* and 6€*> by comparison of thed]p reported in the
CH,Cl,) and hydrolysis of the imino group, the racemic literature. We have to point out that in the case of amino-
amino ester5 was obtained in 75% yield. The resulting 1,3-diol2hthe amino-1,2-dio6h was obtained in 66% yield
a-allylphenylglycine ethyl estef was subjected to a kinetic ~ indicating that the reaction is very regio- and diastereose-
enzymatic resolution by using lipase Pi2Eo provide the lective. Furthermore, almost no loss of chirality was observed
(R)-enantiomer of5 in 45% yield and 91% enantiomeric in the case of the amino alcoh6l, possessing a tertiary
exces$%2L This latter compound was then converted to the hydroxyl group, as it was obtained frogi with 63% yield
corresponding amino alcohdR}-2iin 57% yield by reduc-

; ; ; i ; ; (20) Betsbrugge, J. V.; Tourwé, D.; Kaptein, B.; Kierkels, H.; Broxter-
tion with LiAIH 4, followed by bisN-benzylation with benzyl an, R Tetrahedronl097 53, 9233—6240.

(21) Determined by chiral HPLC, using a Chiralpack AD-H column.

5 N % : , , .
©:\,g 29 (67%) N,N-Dibenzylamino alcohol2a—i were treated with
H
OH
o

(15) Cepanec, |.; Litvic, M.; Mikuldas, H.; Bartoliit A.; Vinkovic, (22) Similar yield and ee were obtained when heatfgin a sealed
V. Tetrahedron2003,59, 2435—2439. tube at 100°C for 2 h.

(16) Ma, D.; Xie, W.; Zou, B.; Lei, Q.; Pei, Dletrahedron Lett2004, (23) Shibata, T.; Takahashi, T.; Konishi, T.; Soai, Kngew. Chem.,
45, 8103—8105. Int. Ed. Engl.1997,36, 2458—2460.

(17) Brunin, T.; Cabou, J.; Bastin, S.; Brocard, J.; PélinskiT étrahe- (24) Schwerdtfeger, J.; Kolczewski, S.; Weber, B.; Frohlich, R.; Hoppe,
dron: Asymmetn2002,13, 1241—-1243. D. Synthesi€1999,9, 1573—1592.

(18) Rozwadowska, M. DTetrahedron1997,53, 10615—10622. (25) Koppenhoefer, B.; Trettin, U.; Wéachtler, Synthesisl994, 12,

(19) Lipase PLE was purchased from Sigma. 1141-1142.



Table 2. Rearrangement dfl,N-Dibenzylamino Alcohols

1) TFAA (1.5 equiv)

OH EtsN (2 equiv) BN OH
> THF, 2.h, 100 °C, MW S
R3 R2 R2R3
2a-i 2) NaOH
entry substrates products yield(ee)
BN OH BN OH
1 93%(99%)?
2a 6a
BN OH BN OH
~ —/
2 2 J 97%(95%)°
2b 6b
BnyN OH Bn,N OH
3 N — 76%(95%)?
\ /
OBn BnO
2c 6c
BmN  OH Bn,N  OH
4 "N AN 99%°(99%)?
2d 6d
anN OH anN OH
5 R —, 88%
— —
2e 6e
Bn,N OH Bn,N OH
6 R — 99%
N N
2f 6f
anN. OH anN 'OH
7 97%
/ \
N N
H H
2g 69
OH OH OH NBn,
8 . 66%°
NBn, OH
2h 6h
BnoN OH BnzN OH
asy K
9 N N 63%/(88%)°
2i (ee = 91%) 6i

aDetermined by chiral HPLC (see the Supporting Information for details).
b Determined by application of the modified Mosher metRbd: TFAA
(4,5 equiv), E4N (9 equiv), reflux, 37 hd TFAA (3 equiv), EtN (4 equiv).
eTFAA (1,1 equiv), E4N (1,5 equiv).f TFAA (2 equiv), EsN (3 equiv),
rt, 48 h.

and 88% ee [starting from e&if 91%]. Even for amino
alcohols of typeA possessing a quaternary center, the
rearrangement is enantiospecific as compounds of B/pe
were obtained with good enantiomeric excess.

N-Alkyl groups have almost no influence on the rear-
rangement, as thé,N-diallylamino alcohol7a?” and theN,N-

(26) Seco, J. M.; QUiva, E.; Riguera, RTetrahedron Asymmetr2001,
12, 2915—2925.

(27) Fiaux, H.; Popowycz, F.; Favre, S.; Schutz, C.; Vogel, P.; Gerber-
Lemaire, S.; Juillerat-Jeanneret, L. Med. Chem2005,48, 4237—4246.

dimethylamino alcohoVb?8 led to the amino alcohol8a?°
and 8b% in 85% and 72% vyield, and in 99% and 95%
enantiomeric excess, respectively (Table 3). T®HecoOnfig-
uration of8a and8b were established by comparison with
the [a]o reported in the literature®:*0

Table 3. Rearrangement of Diallyl- and Dimethylamino
Alcohols

RoN OH 1) TFAA (1.5 equiv) RoN OH
Et3N (2 equiv)
MW irradiation
THF, 2 h, 100 °C
2) NaOH
7a-b 8a-b
ee,” %
entry R yield, % (configuration)

1 allyl (8a) 85 99 (S)
2 Me (8b) 72 95 (S)

aDetermined by chiral HPLC (see the Supporting Information for details).

The stereospecificity of this reaction can be rationalized
by the intermediacy of an aziridinium ion of tye!® This
aziridinium is formed from the ammonium trifluoroacetate
esterC, which is transformed to the aziridiniui, via the
amino esteD, after treatment with BN. As a trifluoroacetate
anion is liberated into the reaction media, this anion can
attack the more substituted carbon atom of the aziridinium
E, producing the aminoesté&r. By analogy with the work
of Gmeineri® we assume that compoun@sandF are in
equilibrium, and that the secondary trifluoroacetate eiSter
is the thermodynamic product. After saponification Fgf
amino alcohols of typ® are liberated (Scheme 3). Due to
the high ee observed in the rearrangement it is unlikely that
the reaction proceeds via a planar carbocation intermediate.

Scheme 3
o
RN OH| 1pan %:3C02 0
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R R CF3
R2
A c
EQN\
' .
R",N
RN OH RN )
(R ‘ }_\ o
2 R (0«
B b CFs
NaOH
®
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JAN
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The treatment of 1,2-amino alcohols with TFAAJEL studies with amino alcohols of tyf as chiral auxiliaries,
NaOH is a very powerful procedure that allows the synthesis as well as in the synthesis of natural products, are currently
of f-amino alcohols of typ® with high yield and enantio-  underway.
meric excess. Furthermore, thieN-dibenzyl$-amino alco-
hols of typeB can be used to provide chiral 2-amino-1-alkyl-
ethanols by hydrogenolysis of benzyl grodpsturther
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