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Summary: The reaction of MeLi or MeMgBr with chiral aromatic imines
-and 2-aryl-1,3-oxazolidines derived from (R)-phenylglycinol afforded
with good diastereoselectivity (R, R)-amines from imines, but the

(R, S) -amines from 1,3-oxazolidines, respectively.

Diastereoselective addition of organometallic reagents to the C=
bond of imines and their derivatives offers an attractive approach for
asymmetric synthesis of amines.l'2 Recent studies have shown that the
diastereoselective addition of chiral imines and 1,3-oxazolidines derived
from (S)-valinol with various organometallic reagents proceeds in highly
diastereoselective manner, ultimately providing a route for generating
chiral amines in high chemical and optical yields.3
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As part of a program aimed at expanding the generality of this
reaction we now report on the results of the diastereoselective addition
of chiral imines and 1,3-oxazolidines derived from (R)-phenylglycinol with
MeLi or MeMgBr.

The preparation of the requisite chiral imines and 1,3-oxazolidines
followed the path described in Schem 1.

Condensation of aromatic aldehydes with (R)-phenylglycinol by heating
in benzene with azeotropic removal of water gave chiral imines in good
yield. However, these products were confirmed to be equilibrium mixture
of imines(3a-e) and 2-aryl-1,3-oxazolidines(3’'a-e) by lH-NMR spectra
analysis.4 The ratios of the mixture were determined to be 83:17-93:7 by
peak-area measurement at 8.44-8.17pPm (N=CH) and 5.98-5.61ppm (NCHO).

235



236

Schem 1 Ph fh Eh
= _ArCHO_ L HNTN
OH CoHe  p Nal
1 3a-o S’a-e
fon en 4
oS RO ey e
H OH  CeHe At 0 0
2 4a-0 4’a-0
Table 1. Condensation of (R )-phenyiglycinol and (R }-N-methyiphenyigiycinol with aromatic aidshydes
a e b a 4ae b
Compd. Ar yield © ratio b yield © ratio lob
% 33 % 44
a phemyl 78 83:17 488 82 913 519
b 4-Methoxyphenyl 72 o3 7 1107 96 >99: 1 -31.8
c 2Furyl 88 94: 6 960 85 90:10 -65.6
d 2-Thienyl 98 94: 6 150.5 98 96 4 -27.0
° 3-Thienyl 92 93 7 515 89 921 -47.7

a. Isolated yield. b. Specific rotations (c 0.9—1.3,, CHCly)

In a similar manner, chiral 1,3-oxazolidines(4a-e) were synthesized
by the condensation of (R)-N-methylphenylglycinol with aromatic aldehydes
in quantitative yield. These products were confirmed to consist of
thermodynamic mixtures,5 depending on the asymmetric center at the 2-
position of the 1,3-oxazolidine ring; the minor component amounted to less
than 10% as judged from the lH-NMR(270MHz) spectra.

The reaction of chiral imines(3a-e) with MeLi(3equiv) in THF at low
temperature(-55°C to room temp. over 15h) afforded pairs of the
diastereomeric adducts(Sa-e) in very high diastereoselectivities.6 The
isomer ratios were determined by analysis of their 1H-NMR (270Muiz) .

The R, R-configuration of the major diastereomer (Sa-e) have been
determined by different method. The stereochemistry of 5a was
established by 1H-NMR(270MHz) spectral comparisons with an authentic
sample.” On the other hand, since 5b was unknown, the major diastereomer
was submitted to oxidative cleavage with lead tetraacetate, so affording
known optically active (R)- (+)- (4-methoxyphenyl)ethylamine.”:8 1In the case
of 5c and 5d, the structures were established by X-ray cristal structure
analysis. The high degree of stereocontrol in this reaction may be
attributed to a highly ordered transition state resulting from significant
chelation of the alkoxy substituent and imino nitrogen to the lithium atom
and then delivery of the other MeLi from the least hinderd face of the
carbon-nitrogen double bond.32
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Table 2. Diastsreossiective Reaction of 3a-e and 4a-e with MeLl or MeMgBr

b
of
Reactant  Reagent  Product  Yield%" R‘:’R - RS
Sa Meli Sa 82 97: 3
3b . 5b 73 a7: 3
3¢ . Sc 62 95: 5
3d . 5d 68 94: 6
3e . Se 62 >99: 1¢
42 MeMgBr 6a 86 34:66
4b . 8b 93 18:82
4c . 6¢c 684 9:9
4d . 6d 69 9:91
40 . Ge 68 9:91

a. Isolated yield. b.Euwnmndby'HJ!HRGﬂUMH&)qxxmiuandea
¢. The configuration of the tow diastersomers has not been dstermined.

Futher, these products were treated with Mel in DMF in the presence of
anhydrous K,CO; to give N-methyl compounds(6a-e) in quantitative yield.?

On the other hand, the reactions of chiral 1,3-oxazolidines(4a-e) with
MeMgBr (2equiv) were curried out as described for the reaction of chiral
imines(3a-e) to yield also the diastereomeric mixture(6a-e).

However, the major products(6a-e) of these reaction were identified
with the minor products obtained from the reaction of chiral imines(3a-e).

These experimental results are summarized in Table 2.

Thus, the proposed method seems to be of wide interest in the
alkylation of imines since it can be applied to selective preparation of
both asymmetric carbon atom from the single enantiomeric source. Further
studies on the mechanistic and synthetic aspects of this stereoselective
addition reaction are in progress.
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