Tetrahedron Letters, Vol. 35, No. 25, pp. 4397-4400, 1994
Pergamon Elsevier Science Ltd

Printed in Great Britain
0040-4039/94 $7.00+0.00

0040-4039(94)00810-8

New Chiral Anisotropic Reagents, NMR Tools to Elucidate the
Absolute Configurations of Long-chain Organic Compounds

Takenori Kusumi,* Haruko Takahashi, Ping Xu,! Toshiro Fukushima,!t
Yoshinori Asakawa,tt Toshihiro Hashimoto,’'t Yukiko Kan,'t and Yoshinobu Inouyetttt

Faculty of Pharmaceutical Scicnces, The Universily of Tokushima, Tokushima 770, Japan
TSchool of Pharmacewtical Sciences, Beijing Medical University, Beijing 100083, China
”’Applied Plant Rescarch Laboratory, Yokohama Center, Japan Tobacco Inc., Kanagawa 227, Japan
ﬁFaculty of Pharmaccutical Scicnces, Tokushima Bunri University, Tokushima 770, Japan

TTDcpanmcm of Chemistry, University of Tsukuba, Tsukuba 305, Japan

Abstract: Modified Mosher's method has been extended by use of 9-anthranylmethoxyacetic acid (JATMA) and 2-
naphthy!methoxynaphthylacetic acid (2NMA) instcad of MTPA of the conventional method. Anisotropic effects of
these reagents are much greater than that of MTPA, and the reagents have been shown 1o be useful especially to
determine the absolute configurations of the secondary alkeohols involved in long-chain compounds.

The NMR methods based on the Mosher's ideal! have become inevitable means to elucidate the
absolute configurations of secondary alcohols,12 and primary amines.!3 Recently we have reported? the
synthesis (Scheme I) as well as the comparison of the anisotropic effects of three Trost-type of compounds, 9-
anthranylmethoxyacetic acid (1; 9ATMA), l-naphthylmethoxyacetic acid (INMA), and 2-naphthyl-
methoxyacetic acid (2; 2NMA), with that of MTPA. We there demonstrated, using (-)-menthol and other
compounds, that the upfield shifts due to 9ATMA (1) are 6 to 10 times larger than those of MTPA, but the
anisotropic effects are short-range, while the shifts caused by 2NMA (2) are around 3 times larger than those
of MTPA, but the anisotropic effects are long-range, that is, the diamagnetic field of 2-naphthyl group reaches
farther than those of the other chiral anisotropic reagents do.® The examples are shown in Figure 1.

We herein report that 2NMA (2) is a useful NMR reagent to determine the absolute configuration of a
hydroxy group involved in a long-chain compound.

Racemic 2 was resolved into enantiomers by (i) esterification with (S)-phenethyl alcohol, (ii)
chromatographic separation of the resulting diastercomers, and (iii) acid hydrolysis (HCl/dioxane), giving
grams of each enantiomer.® The absolute configuration of (R)-2NMA was elucidated by X-ray
crystallography on its ester with (-)-menthol (3; X-ray structure 3a), in which the chiral group exists in the
conformation as demonstrated by Trost2® (carbinyl proton, carbonyl oxygen, and methoxy group on the same
plane), and 2-naphthy! group faces directly on the menthyl group, thus making the diamagnetic field from the
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aromatic ring effectively shower on the protons of the menthyl residue.

Versatility of 2NMA is demonstrated when it was applied to a diacetylenic long-chain compound (4a)
and methyl 9-hydroxystearate (6a).” 2NMA ester 4b exhibits larger A8 values than MTPA ester 5b, from
which (§)-configuration of the hydroxy group is established. In the latter case, Ad values of the terminal
vinyl protons are within experimental errors. Yet the modified Mosher's method is valid to determine the (S)-
configuration, because the substituents of both sides of the MTPA-oxy group are different, which eases the
assignment of the protons of Sb. However, in the case of 6a, the conventional MTPA method is no more
available, since the presence of seriously overlapping signals of methylenes makes it impossible to correlate
the proton signals at C-8 and 10 to those of C-18 methyl and C-2 methylene, respectively, even by use of
HOHAHA spectrum or other proton-relaying 2D techniques. On the contrary, the signals located on the same
side of 2-naphthyl group of each 2NMA diastereomer (6b) are separated beautifully as shown in Figure 2; the
signals of CH2-10 in (R)-2NMA diastereomer are easily correlated to those of CH3-18 by use of ordinary
COSY spectrum, and the signals of CHz-8 are correlated to those of CHz-2, giving Ad values indicated in 6b,
which led to the (S)-configuration of 9-hydroxy group. The distribution pattern of the signs of Ad in 6b
suggests the zigzag conformation of this lipid chain.

It should be emphasized here that A3 values of 9ATMA, INMA, and 2NMA esters8 are so large that
only one enantiomer of the reagents may be needed; by comparison of the proton chemical shifts of one
diastereomer with those of the original compound, the absolute configuration of the hydroxy group is
predictable.
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Figure. 2 Parts of the 600 MHz "H-NMR spectra (CDCly) of (R)-2NMA (above) and (5)-2NMA (befow) esters of
methyl 9-hydroxystearate (6a). The shadowed signals are those due 10 the methylene and methyl protons that are locat-
ed in the same side of the naphthyl group.
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