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Potassium clavulanate was degraded in Na2HPO4 solution to yield 3-
ethyl—2,S—di—(2-hydroxyethyy)—pyrazine, whose structure was elucidated
by mass and NMR spectra.
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In the previous paper,l) we described the degradation of clavulanic acid, z-
(2R,5R)—3—(2—hydroxyethylidene)—7—oxo—4—oxa—l~azabicyclo—[3.2.0]—heptane-Z—carboxylic
acid, in aqueous solutions over a pH range of 3.15 to 10.10 at 35°C with ionic
strength of 0.5. This communication reports the structure of the degradation prod-
uct of potassium clavulante in weakly alkaline solution(pH 9.21).

potassium clavulanate was degraded in 0.1 M—Na2HPO4 solution at 100°C for 1 h
to yield product(s) having UV-absorption maximum around 280 nm. The HPLC analysis
of the solution shows one major and four minor peaks detected at 280 nm on a chroma-

togram(Fig. 1). We isolated the major peak substance by HPLC, and submitted it to

mass and NMR spectral measurements.
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Fig. 1. Chromatogram of Degradation Product(s) of Clavulanic Acid

Potassium clavulanate(125 mg) was degraded in 0.1 M—NaZHPO4
solution(50 ml) at 100°C for 1 h. A 5 ul portion was introduced to
HPLC under the following conditions: stationary phase; Develosil
ODS-10(25 cm x 4.6 mm i.d4.), mobile phase; H20/Me0H=3/l(v/v), sen-
sitivity; 0.16 aufs, detection; UV-280 nm. 1; 3-ethyl-2,5-di-(2-
hydroxyethyl)-pyrazine.
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Fig. 2. The Structure and Numbering of the Atom of the Isolated Product

The spectral data were reasonably elucidated as follows in accordance with the
molecular structure of I(Fig. 2). Mass spectraz): m/z; 196(M+, base peak) (obs.
196.1219, calc. 196.1212), 179(M' - OH), 178(M’ - H,0), 167(M" - CH,CH,), 166(M" -

),
1 2 3

CHOH), 165(M" - CH,OH), 135(M" - cHoH - CH,OH). “H-NMR(in co3c1)3 §: 1.30(3H, t, J

= 7.1Hz, 10C-H), 2.86(2H, g, J = 7.1Hz, 9C-H), 3.04(4H, m, 7C-H and 11C-H), 3.8 -
4.1(2H, broad, OH), 4.11(4H, m, 8C-H and 12C-H), 8.21(1lH, s, 6C-H). 13C-NMR(in
cojop)?) s 13.3(q, 100), 28.4(¢, 9C), 37.5(t, 11c’), 38.8(t, 7¢7), 62.0(¢, 12¢77),
* % * Kk Kk * %k k * %k %
62.2(t, 8C ), 142.3(4, 6C), 151.4(s, 5C ), 153.2(s, 2C ), 157.9(s, 3C ),
where (*), (**), and (***) indicate that the assignments are interchangeable. Xmax:
279 nm(in MeOH). Thus, the structure of the isolated product is determined as 3-
ethyl-2,5-di-(2-hydroxyethyl)-pyrazine.
The degradation mechanism and the formation of other pyrazine derivatives will

be discussed elsewhere.
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