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Synopsis. The syntheses of 4-ethoxycarbonyl-3-
methoxycarbonyl-5,5-pentamethylene-42-isoxazoline (2b) and
its 4-hydroxy and 4-acetoxy derivatives (3a and 3b) by the
base-catalyzed rearrangement of ethyl y,y-pentamethylene-a-
hydroxyaminoaconate (1) were described.

Several attempts have been made to find the synthetic
way in obtaining appropriate 42-isoxazoline-3-carboxyl-
ic acids by the reaction of hydroxamic acid with a-
ketosuccinic esters,) by 1,3-cycloaddition of «-carbo-
nitrile oxides? or nitrone esters® to olefins, by the con-
densation of nitroacetic esters,® and others.?) Such
compounds are of interest as potential intermediates
for the preparation of useful chemicals.2?:2d:5 We
wish to report here a base-catalyzed rearrangement of
ethyl y,y-pentamethylene-a-hydroxyaminoaconate (1)9)
giving the corresponding A%-isoxazolines (2b, 3a, and
3b).

The reaction of ethyl a-hydroxyaminoaconate (1) with
one equivalent of n-butyl lithium in THF at —78 °C
afforded the isoxazoline ester 2b in 849, yield after
treating the crude acid 2a with excess diazomethane and
a small amount of 3a (5.99,). On the other hand, the
reaction of two equivalents of n-butyl lithium with 1
resulted in 3a in 639, yield. The hydroxy isoxazoline
3a could be converted into the corresponding acetate 3b
by the treatment with a mixed solution of acetic an-
hydride and pyridine. The structures of 2b, 3a, and
3b after purifyng by column chromatography are eluci-
dated by PMR, 13C NMR, infrared, and mass spectral
analyses together with elemental analyses. The 13C
NMR spectra of 2b, 3a, and 3b (Fig. 1) provided
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effective evidences for their structural assignment. The
13C NMR spectrum of 2b displayed characteristic three
bands at § 149.5 (C=N), 160.7 (carbonyl attached to
methoxy group), and 167.0 (carbonyl attached to ethoxy
group) and, in addition, the peaks at 4 60.5 (or 61.6) and
93.1 are accounted for the C, and C; carbon atoms of 2b.
The 13C NMR spectrum of 3a was almost similar to that
of 2b except for a downfield shift of ca. 25 ppm for C,
of 2b. The structural relationship between 3a and 3b
could be assigned reasonably, since the 13C NMR
spectrum of 3b showed two new peaks at é 21.0 and
164.8 accounted for the acetyl group.

A tentative mechanism for the formation of the iso-
xazolines 2a and 3a is outlined in Scheme 1. The mode
of the base-catalyzed rearrangement of 1 is assumed to be
migration of the electron on nitrogen atom as shown in
(a) to produce (b), which would occur by abstraction of
the hydrogen atom attached to the imino group with the
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Fig. 1. The 3C NMR spectra of 2b, 3a, and 3b (CDCl,)
determined at 15.0 MHz under conditions of proton
noise decoupling; scale, parts per million relative to
carbons of TMS.
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base. The following recyclization of the oxime anion of
(b) would lead to a dianion (€), which is considered to
be stable thermodynamically. Thus, the final products
formed in this process seem to be similar to those produc-
ed in the acid-catalytic acyllactone rearrangement.”

Although the reason of the formation of 3b is not
certain, it seems likely that the formation of 3a takes
place when two equivalents of the base were used, sug-
gesting that the dianion (¢) may be oxidized with oxygen
dissolved in the solvent.®)

Experimental

Melting points and boiling points are uncorrected. PMR
spectra were recorded on a Hitachi R-24 instrument. 13C
NMR spectra were recorded on a JEOL FX-60 instrument.
IR spectra were determined with Hitachi EPI-S2, with only
major absorptions being cited. Mass spectral analysis was
carried out with a Hitachi RMS-4 spectrometer at 70 eV.
Wako gel C-200silica gel was used for elution chromatography.
Elemental analysis was performed by Mr. Tsutomu Okamoto
of our Laboratory.

Reaction of Ethyl y,y-Pentamethylene-o-hydroxyaminoaconate (1)
with One Equivalent of n-Butyl Lithium. To astirred solution
of 1 (66.0 mg, 0.25 mmol) in THF (0.5 ml), 0.2 ml (0.25 mmol)
of 1.3 M n-BuLi in ether was added at —78 °C. The reaction
mixture was allowed to warm slowly to room temperature
during 2 hr and the stirring was continued for additional
2.5 hr. The mixture was poured into ice-cold diluted HCI
(0.5ml) and extracted with CHCI;. The extracts were
washed with water, dried (Na,SO,), and concentrated in vacuo
to give 94.5 mg of a yellow o0il. Treatment of this oil with an
excess amount of diazomethane and subsequent chromato-
graphy using n-hexane-CICH,CH,Cl gave 56.5 mg (849%,)
of 2b: bp 105—107 °C/1.0 mmHg; IR (neat) 1726 (ester
C=0), 1590 (C=N) cm-'; PMR (CCl,) ¢ 1.28 (t, /=7.0 Hz,
3H, CHj), 1.20—2.10 (broad s, 10H), 3.69 (s, 1H, H,), 3.81
(s, 3H, CH,;0), 4.16 (q, /J=7.0Hz, 2H, CH,0); Mass m/e
(%) 269 (M, 2), 253 (9), 196 (83), 154 (62), 59 (100). Found:
C, 57.74; H, 7.06%,. Calcd for C;3H;(NO;: C, 57.98; H,
7.01%.

From the following elution with CICH,CH,Cl 4.0 mg
(5.9%) of 3a was obtained: bp 117—120 °G/1.0 mmHg; IR
(neat) 3475 (OH), 1740 (ester C=0), 1589 (C=N) cm-1;
PMR (CCl,) ¢ 1.30 (t, /J=7.0 Hz, 3H, CHj;), 1.00—2.20 (m,
10H), 3.59 (s, 1H, HO), 3.82 (s, 3H, CH,0), 4.26 (q, J=
7.0 Hz, 2H, CH,0); Mass mfe (%) 212 (28), 127 (52), 99
(100), 81 (97). Found: C, 54.99; H, 7.03%. Calcd for
C,3H,,NOg: G, 54.73; H, 6.71%,.

Reaction of 1 with Two Equivalents of n-Butyl Lithium. To
a stirred solution of 1 (66.0 mg, 0.25 mmol) in THF (1.0 ml),
0.62 ml (0.56 mmol) of 0.9 M n-BuLi in ether was added at
—78 °C under nitrogen. The reaction mixture was allowed
to warm slowly to room temperature for 2 hr and the stirring
was continued for additional 2 hr. The reaction mixture
was worked up as the standard manner to afford an oil
Treatment of the oil with excess diazomethane gave a yellow
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oil, whose tlc showed the presence of 2 spots at R; 0.30 and
0.12 (Merck PF,;,, benzene-EtOAc: 15/1). The column
chromatography using benzene-EtOAc gave 44.8 mg (63.0%)
of 3a and 3.7 mg (3.45%) of an unknown crystal.

Preparation of the Acetate 3b from 3a. A solution of the
alcohol 3a (14.5 mg, 0.051 mmol) in Ac,O (0.5 ml) and dry
pyridine (0.5 ml) was stirred at 65 °C under nitrogen for 12 hr.
The solvent was roto-evaporated to give 28.5 mg of a dull
reddish material. The crude product was chromatographed
using benzene and benzene-EtOAc to give 12.3 mg (74.1%)
of 3b; bp 119.5—122.5 °C/1.0 mmHg; IR (neat) 1756 (ester
C=0), 1595 (C=N) cm-'; PMR (CDCl;) 6 1.30 (t, /=7.0 Hz,
3H, CH,), 0.70—2.30 (broad s, 10H), 2.13 (s, 3H, CH,;CO),
3.85 (s, 3H, CH,0), 4.28 (q, /=7.0 Hz, 2H, CH,0); Mass
mfe (%) 327 (M, 0.4), 212 (75), 127 (53), 99 (100), 81 (69).
Found: C, 55.04; H, 6.54%,. Calcd for C;;H,,NO;: C, 55.04;
H, 6.479%,.

From the second elution 3.3 mg (22.8%) of 3a was re-
covered.
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