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presence of a trace of radical polymerization inhibitor. The
yields in the equations are not optimized and are for purified
adducts.

Evans!4 has shown that 2 is capable of condensing with
methyl vinyl ketone and maleic anhydride and that its sulf-
oxide forms useful Diels—-Alder adducts with electron-rich
dienophiles. In order to demonstrate that the adducts in re-
action 4 do not include an allylic rearrangement product!® of
8 and/or 9, the C; proton of 1 was readily removed (CHzLi-
HMPA) and replaced by deuterium (Ds0); the resulting diene
(7) gave an adduct lacking NMR peaks for the protons labeled
Y in 8 and 9. The structures of 8 and 9 (Y = H) were confirmed
by 250-MHz 'H NMR decoupling experiments on the mix-
ture.

The structure of 11 was unequivocally established by the
same technique. The absorption at 3.83 ppm for the CHS
proton appeared as a broad doublet (J = 4.0 Hz) which col-
lapsed to a broad singlet upon irradiation at the frequency of
the methine hydrogen adjacent to the carbonyl. The signal for
the latter, an eight-line multiplet centered at 2.71 ppm, col-
lapsed to a clean doublet of doublets (Jax_ax = 13 Hz; Jax_eq
= 2.5 Hz) upon irradiation at 3.83 ppm. Thus, the acetyl group
is equatorial and adjacent to a quasiaxial phenylthio group.

The syntheses herein described of dienes substituted by
phenylthio groups are far superior in yield, simplicity, and
stereospecificity to any thus far reported.11.13.1416 The im-
portance of these dienes lies in their Diels—-Alder adducts
which bear synthetically manipulatable functionality in fixed
regiospecific relationships. Adduct 11 is a striking example
in that the potential ketone function is meta to the acetyl
group in contrast to the para orientation of the alkoxy groups
in adducts of other 2-alkoxybutadienes.!7'8 The exploitation
of these now accessible dienes and their adducts is receiving
considerable attention in our laboratory and will be described
in due course.
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Preparation and Alkylation
of a New Chiral Oxazoline from L-Serine

Summary: A new chiral oxazoline was prepared from L-serine,
and its alkylation leads to asymmetric induction which is the
reverse of that observed for other oxazolines.

Sir.: The use of chiral oxazolines in the preparation of optically
active a-substituted carboxylic acids has been demonstrated
by Meyers. For example, lithiation of 1 followed by treatment

Ph, _CH,0Me H
O N Bu—-’—-COzH
T Me

Et
1 2

with 1-iodobutane gives an alkylated oxazoline which may be
converted by acidic hydrolysis into (S)-(+)-2-methylhexanoic
acid, 2, with 78% optical purity.! We wish to report the prep-
aration of a new chiral oxazoline related to 1, along with some
unexpected results from preliminary studies of its alkylation
and hydrolysis.

The new chiral oxazoline was prepared from the methyl
ester hydrochloride, 3, of L-serine which was converted by
sequence 1 through 4 and 5a to 5b.2 Reaction of 3 with ethyl
propionimidate? in dichloromethane at room temperature for
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5a, R=H
48 h gave 4, bp 116-117 °C (24 Torr), [«]?6D +163.6° (¢ 6.7,
CHCly), in 90% yield. The ir spectrum of 4 included absorp-
tions at 1740 and 1660 cm~! (C=0 and C=N), while the
NMR spectrum showed signals at 3.74 (s, 3 H, OMe), 2.32 (q,
J =17,2H)and 1.15 (t,J = 7, 3 H) (CH;CH3), and overlapping
signals at 4.3-4.9 for the three ring protons.

Addition of 4 to 2.2 equiv of methylmagnesium iodide in
ether to maintain reflux gave 75% 5a which was isolated by
treatment of the reaction mixture with saturated NH,Cl and
repeated extraction of the slurry with dichloromethane.
Spinning band distillation gave a colorless liquid, bp 46 °C (0.1
Torr), [«]?5D +84.8° (¢ 8.4, CHCly). The ir spectrum included
the expected broad absorption for OH at 3380 cm~—! along with
the oxazoline absorption at 1665 cm~1. The NMR spectrum,
in addition to the overlapping signals at 3.8-4.3 for the three
ring protons and the ethyl quartet and triplet at 2.30 and 1.14,
included a broad singlet at 3.02 for OH and two three-proton
singlets for the diastereotopic geminal methyl groups at 1.20
and 1.12,

The methyl ether was formed when 5a in ether was treated
with NaH and then stirred with iodomethane at room tem-
perature for 5 days to give 87% 5b, bp 94 °C (25 Torr), [«]2D
+81.7° (c 8.8, CHCly). The ir spectrum included the usual
oxazoline absorption at 1665 cm™1, while signals in the NMR
appeared at 4.0-4.4 (overlapping, 8 H, ring protons), 3.18 (s,
3 H, OMe), 2.14 (g, J = 7,2 H) and 1.12 (t, J = 7, 3 H)
(CH,CHy3y), and 1.21 (s, 3 H) and 1.00 (s, 3 H) (CMey). The
mass spectrum included as the base peak a fragment of m/e
73.5

Alkylation of 5b was carried out under Ny by dropwise ad-
dition of 5b in tetrahydrofuran (THF) to a solution containing
a 10% excess of lithium diisopropylamide (LDA) (from di-
isopropylamine and butyllithium) in THF at —78 °C and
stirring for 45 min. The resulting solution was cooled to —98
°C (liquid No-MeOH), and a solution of 1-iodobutane (10%
excess) in THF was added over 2 h. The mixture was warmed
to room temperature, washed with saturated brine, and dis-
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tilled to give 61% 6 (eq 2), bp 60-61 °C (0.1 Torr), [«]2D
+72.3° (¢ 9.9, CHClg). It was found that 6 could be hydrolyzed
most conveniently by adding 6.2 g of the oxazoline to 100 ml
of 4 N HoSO, and carrying out a direct steam distillation, re-
moving the carboxylic acid as it was formed, and adding water
to the pot periodically to maintain relatively constant volume.
In this way 88% 2 was obtained after about 80 min, during
which 70 ml of distillate was collected. The product was iso-
lated in very pure form (99.4% by GC) after ether extraction
from the distillate and distillation as a colorless oil, bp 124-125
°C (30 Torr). The material was identical in the ir with au-
thentic 2-methylhexanoic acid.®

Measurement of the optical activity of 2 obtained as de-
scribed led, unexpectedly, to a rotation of [«]25D +14.1° (neat),
indicating (S)-(4)-2-methylhexanoic acid with an optical
purity of 756%. Meyers has presented evidence for the alkyla-
tion of 1 which indicates that the attack of the alkyl group on
the lithio derivative occurs so that the alkyl group approaches
from the side of the intermediate on which the ether substit-
uent is located. Since the configuration of the chiral center in
5b is opposite that of the corresponding center in 1, then one
might have predicted that the acid produced should have the
R configuration, and the observed results are the opposite of
what might have been predicted.

The above results suggest that with the new oxazoline,
factors not observed in Meyers’ cases, possibly steric influ-
ences of the bulky substituent, are operative. Further studies
are in progress in order to determine the nature of these ef-
fects.
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