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ISOLATION AND STEREOSTRUCTURES OF NEOCITREOVIRIDINOL AND EPINEOCITREOVIRIDINOL
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Summary : Both neocitreoviridinol and epineocitreoviridinol with a 2,5-dioxabicyclo[2.2.1]-
heptane ring have been isolated as new metabolites of Penicillium citreo-viride B., and their
stereostructures have also been elucidated on the basis of their spectral data coupled with
molecular mechanics calculations. In addition, a promising synthetic intermediate for neo-
citreoviridinol has been made.

0f mycotoxins, citreoviridin] and verrucosidin2 have a polysubstituted tetrahydrofuran
ring in addition to a conjugated pyrone system, while aurovertin B3 and citreoviridinol4
contain a 2,6-dioxabicyclo[3.2.1]Joctane ring in their structures. 1In the present paper, we
wish to describe the stereostructures of neocitreoviridinol (J) and epineocitreoviridinol {Z)
which have a new 2,5-dioxabicyclo[2.2.1]heptane ring. Furthermore, the 2,5-dioxabicyclo[2.2.1]-
heptane has been made as a promising synthetic intermediate of 1.

According to essentially the same procedure as described in the previous paper,4 the
AcOEt extract of the yellow rice was chromatographed on silica gel (Mallinckrodt, 100 mesh)
using AcOEt and then further separated by repeating preparative TLC [Kieselgel PFogq; benzene
- AcOEt (1 : 10)] to give both citreoviridinol and isocitreoviridinol from the relatively
nonpolar fractions. From one of the more polar fractions, an inseparable mixture of neo-
citreoviridinol (1) and epineocitreoviridinol Qg) was obtained in ca. 0.1% (relative ratio:
172 = 3/4). Thegg two metabolites were characterized as the corresponding acetates (E’andjth
in pure state, which were quantitatively produced on acetylation with Acy0 - pyridine (room
temp., overnight) [3 as a syrup: CpgH3p0g (m/z 460.2105(M+)); [«IF0 +49° (c 0.11, CHCI3); IR
(film) 3450, 1730, 1700, 1620, 1575, and 1535 cm~1; §(CDCI3) 1.18(3H, s), 1.20(3H, s), 1.22(3H,
d, J= 6Hz), 1.33(3H, s), 1.95(3H, s), 2.12(3H, s), 3.70(1H, s), 3.80(3H, s}, 4.07(1H, g, J= 6Hz),
5.20(1H, s), 5.47(1H, s), and 5.8 - 6.6(6H, complex). 4 as a syrup: CpgH330g (m/z 460.2096
(M*)); E‘]SO -57.4° (c 0.41, CHC13); IR (film) 3430, 1740, 1695, 1615, 1570, and 1535 em™1;
8(CDC13) 1.23(3H, d, J= 6Hz), 1.25(3H, s), 1.30(3H, s), 1.38(3H, s), 1.98(3H, s), 2.15(3H, s),
3.75(1H, s), 3.83(3H, s), 4.07(1H, g, J= 6Hz), 5.07(1H, s), 5.48(1H, s), and 5.9 - 6.6(6H,
complex)]. On hydrolysis with K»CO3 in MeOH (0 °C, 2 h), the two acetates Qg_and 4) were
quantitatively reconverted to neocitreoviridinol (1) and epineocitreoviridinol {g) Ll as a
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syrup: Cp3H3gOy (m/z 418.1988(M+)); IR (film) 3430, 1690br., 1615, 1600sh., 1570, and 1530
em 1. 2 as a syrup: CogHap0q (m/z 418.2018(M)); IR (film) 3430, 1690, 1615, 1600sh., 1570,
and 1530 cm~11,% respectively. The IR spectra of these metabolites Ql and‘g) are almost
identical to each other. Furthermore, the spectral data of the acetates (3 and ﬁ) are quite
similar to those of citreoviridinol diacetate £§)4 except for some points.av Particularly,
all of them have the same conjugated pyrone system. In addition, the NMR signals assignable
to the remaining moiety correspond to one another. However, as judged from the acetylation
experiments, both 1 and g}have two OH groups, one of which must be a tertiary one, while
citreoviridinol Q§)4 has two secondary OH groups. In the light of the above facts together
with co-occurrence of‘g, some NOE experiments of the acetates (see 3 and 5)6 indicate that
the two newly isolated metabolites have such a structure as 1 except for their stereo-
chemistry at C]Z-position. Finally, the stereochemistry at Cyp-position was determined by a
combination of TH NMR spectral data with molecular mechanics calculations, as follows.

In comparison of the NMR spectra of the two acetates leand ﬁ), the signal due to HA in
the former is observed in lower magnetic field as compared with that h1fL(§; §5.20; 4: 5
5.07),7 whereas the singlet due to HB in 3 is found in slightly higher magnetic field Qi:
$3.70; 4: $3.75). Presumably, these differences are attributable to the stereochemistry at
Cio-position. Thus, molecular mechanics calculations® of model compounds QZE and Zg) have
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Fig. 1. The main stable conformations of 7a and 7b.
The relative ratio at 25 °C: 51/52/others =62.7 : 26.1 : 11.2 in 7a.
R1/R2/R3/R4/others = 50,5 : 13.0 : 20.4 : 9.5 : 6.6 in 7b.
been carried out, and the results are shown in Fig. 1. In the case of S configuration, 7a
adopts two main conformations (S] and 52), in which the the tertiary OH group is close to HA.
On the other hand, four conformers (R1 - R4) are mainly present in 7b with R configuration.
Among them, The R1 conformer occupies a half of total population. As judged from these data,
neocitreoviridinol gl) and its epimer {g) adopt S and R configurations at Cy,-position, re-
spectively. This is also supported by the following chemical evidence: the epoxide (8),
which was produced in 72% y1e1d from the known synthetic intermediate of c1treov1r1d16~bn
mCPBA oxidation in CH2C12, was readily converted into the corresponding 2,5 dioxabicyclo-
[2.2.1]heptane (9),2 in 3 steps [1) 0.5M NaDEt/EtOH (70 °C, 3 h); 2) excess Mel - KoCO3 (room
temp., 2 h); 3)’E220 - pyridine (room temp., overnight) (71% overall yield)], which showed
the same $-value (5.20) due to HA as observed in ;i(SS.ZO). The bicyclic compound {9) is
regarded as a synthetic intermediate for neocitreoviridinol (1). ~
The authors wish to thank Dr. S. Mihashi and Mr. S. Kosemd;; (Tobishi Pharmaceutical
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5. On acetylation with Ac20 - pyridine, both l’and Z’were converted again to g_and ﬁf respec-
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6. Any nuclear Overhauser effect was not observed between HA and HB.

7. The same differences are observed in the case of CGDB as solvent.

8. Program MM2: N. L. Allinger, J. Am. Chem. Soc., 99, 8127 (1977); QCPE #395.

9. 9 as a colourless oil: Ci6H2407 [m/z 328.1518(M*)]; IR (film) 3500, 1730, 1720, and
1650 cm~1; § (CDC13) 1.17(3H, s), 1.22(3H, s), 1.23(3H, d, J= 6Hz), 1.36(3H, s), 2.13
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* The signal due to HB is overlapped with Me0 signal.
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