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Summary: Assignments were made for diastereofopic methylene protons on C-2 and C-3 of
1-phenyl-3-alkylpropanols in Eu(fod)g—enhanced H-NMR spectra to develope a generally appli-
cable method to determine enantioméric composition and absolute configuration of 2 and/or
3-deuterated 3-alkylpropanols.

Determination of enantiomeric purity and absolute configuration of deuterium labeled
chiral methylenes have great value for the study of mechanisms of chemical and biochemical
reactions. It is known that enantiomeric purity and absolute configuration of l-deuterated
primary alcohols can be determined by the 1H—NMR method using chiral lanthanide shift
reagentl, more generally, by the measurement of lH—NMR spectrum of (-)-camphanic esters of the
alcohols in the presence of achiral shift reagentz. As for alcohols of the type 1 in
which €-2 or C-3 methylene is stereospecifically substituted by deuterium, thus far no
systematic research on determination of enantiomeric purity and absolute configuration by NMR
method was reported.

In this report, we would like to describe a generally applicable method to determine absolute
configurations of C-2 and C-3 position of 3-alkylpropanols 1 which are chiral due to deuterium
substitution.

To defferentiate enantiotopic methylene protons of 3-alkylpropanocl 1 in 1H—NMR, the
alcohol 1 was derivatized into l-phenyl-3-alkylpropanol gda as shown in SCHEME 1. Because
of the newly introduced chirality on C-1, methylene protons of 2 became diastereotopically
non-equivalent. Indeed, diastereotopic methylene protons on C-2 and C-3 of 2 gave four

X .1
multiplets in “H-NMR spectrum, but the separation of signals of H2a5’ H H and H were

2b’ 3a 3
small and the signals were partially overlapped with other signals even by 400 MHz HH-NMR

spectrometer. To enhance the diastereotopic non-equivalence and to avoid the overlap with
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other signals, lanthanide shift reagent Eu(fod)3 was added to the chloroform solution of 2 and

. 1
400 MHz 1H—NMR spectra were taken at room temperature. In the Eu(fod)a-shlfted H-NMR, the
diastereotopic methylene protons on C-2 and C-3 of 2, i.e. H2a' H2b’ H38 and H3b in the SCHEME
1, were clearly separated into four signals. Although many examples were reported of this

type of chemical shift non-equivalences among protons many bonds away from a site of asymmetry

with or without lanthanide shift reagent, the separation of signals of H3a and H3b as well as
1

H2a and H2b of 2 in Eu(fod)3-shifted H-NMR was not reported previously. Under the condition
we employed in which equimolar amount of Eu(fod)3 was added to 10 umol solution of
l-phenyl-3-alkylpropanols 2 in CDClS, chemical shift differences between diastereotopic

methylene protons on C-2 and C-3 were found to be 0.6-0.7 ppm and 0.2-0.3 ppm respectively.
And these diastereotopic differences exceeded 1.0 ppm for methylene protons on C-2 and 0.5 ppm
for methylene protons on C-3 by a further addition of the lanthanide shift reagent.

To assign these signals unambiguously, stereospecifically deuterium labeled substrates4
were prepared as follows. Chiral deuterium labeled alcohols mixture, 1§,2§,3E-[2,3—2H2]g§
and 15,2§,3E—[2,3—2H2]§§, were prepared via optically active epoxide 28,35-4a, as indicated in
SCHEME 2. After the separation of isomeric alcchols via their (+)-MTPA esters, coupling
constants between H1 and H2 of these alcohols were compared with those of Ebzgg—[Z—zH]gg and
erythro—[Z—zH]gg which were prepared by LAD reduction of trans and cis epoxides,5a and 6a to
make clear which isomer had which configuration about C—17, i.e., 1§,2§,33—[2,3—2H2]§g and
EEESS‘[2‘2HJ2§ had the same coupling constant,J

’

1,2

2 2
[2,3- H2]gg and erythro-[2-"H]2a showed smaller coupling constant,J, ,=5.5 Hz.

For the same purpose to make assignments of the diastereotopic methylene protons on C-2 and

=7.4 Hz, on the other hand, 1R,2S,3R-

C-3 of l-phenyl-3-alkylpropanol 2, 2,3-deuterated l-phenyl-3-alkylpropanols 2b, 2c and 2d with
known relative configuration were also prepared as shown in SCHEME 4, These 2,3-deuterated
compounds prepared above were racemic mixtures of 18,28,3R and 1R,2R,3S isomers and these were
used for the following NMR measurement without optical resolution.

1H—NMR spectra of the stereospecifically deuterated alcohols prepared above, 15,28,3R~
[2,3—2H2]2_a, 15,2_8_,33-[2,3-2H2]2_a, M—[Z—ZHH_&\, erythro-[z—zﬁ]@, 18,2s,3R/1R,2R,38-[2,3-
2H2]§9, 1§,2§,3§/1B,23,3§—[2,3—2H2]gg and 1§,2§,3§/15,2E,3B—[2,3—2H

presence of Eu(fod)

2

]2d, were measured in the
3" The assignments for diastereotopic protons, H H and H of

2a’ H2b’ 3a 3b

the substrates (10 mM) shifted by Eu{fod). (10 mM) in CDCl3 were shown in TABLE 1. And

3

TABLE 1: Chemical shifts of diastereotopic protons of the 1-phenyl-3-alkylpropanol,2(10 mM) in
the presence of Eu(fod)s(lO mM) in CDCl3 at room temperature.

H2a H2b H3a H3b
2a: R;E—CIZHZB 5.1 ppm 5.7 3.4 3.6
2b: R=n-Bu 5.2 5.8 3.4 3.6
2c: R=Me 5.2 5.8 3.4 3.7
2d: R=i-Pr 5.2 5.9 3.4 3.7
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these protons were found to keep their order in the spectra at every concentration of

Eu(fod)3, i.e. from higher to lower field, H

33’ H3b’ H2a and H2b resonated in this order.

This assignment of diastereotopic protons of l-phenyl-3-alkylpropanol 2 will provide a

new generally applicable method for determination of enantiomeric composition and/or absolute

configuration of deuterium enriched chiral alkyl groups in a molecule when this part of the

molecule can be derivatized to l-phenyl-3-alkylpropanol 2. In this connection, it should

be emphasized here that no loss of deuterium on C-2 was observed by GC-MS analysis in the

2
derivatization of [2,3—2H ]lg to [2,3- Hz]gé, and in the reverse process in SCHEME 1 from

2

[2,3—2H2]§g to the corresponding alkanol,[2,3—2H2]l§. The application of this method to a

biosynthetic work on prochiral methylene protons of alkyl chain of a polyketide was investi-

gated and was succesful. The result is in the following paper of this volume.
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