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Structures of Fraxinellone Derivatives by Hydrogenation
with PtO, in HOAc

Ju Sun Kim and Sam Sik Kang*
Natural Products Research Institute and College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract — Two fraxinellone-based hydrogenated derivatives were prepared from fraxinellone, a well-known degraded limonin,
via catalytic hydrogenation in the presence of PtO, in HOAc. Their structures were confirmed as (3S5,3aR,3'R)-3a,7-dimethyl-
3-(tetrahydrofuran-3-yl)-3a,4,5,6-tetrahydroisobenzofuran-1(3H)-one and (3S5,3aR,2'R)-3-((R)-1-hydroxybutan-2-yl)-3a,7-dim-
ethyl-3a,4,5,6-tetrahydroisobenzofuran-1(3H)-one on the basis of 2D NMR assignments. The ’C NMR assignments of two
quaternary carbons in the o,B-unsaturated carbonyl moiety of y-butyrolactone core of fraxinellone should be revised.
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Table 1. 'H-NMR data for 1 — 3 in CDCl,4

la) Zb) 3a)
No.
Oy Oy Oy
3 4.86 (1H, s) 3.66 (1H, d, 10.2) 3.85 (1H, d, 9.8)
4 1.42 (ddd, 4.1, 12.8, 13.1) 1.29 (1H, ddd, 4.1, 12.7, 12.9) 1.41 (1H, ddd, 5.4, 12.3, 12.3)
1.78 (1H, m) 1.65 (1H, dt, 3.5, 12.4) 1.87 (1H, dt, 3.4, 12.3)
5 1.73 — 1.89 (2H, m) 1.68 — 1.81 (2H, m) 1.66 — 1.83 (2H, m)
6 2.26 (1H, dd, 6.6, 19.3) 2.10 (1H, dd, 7.3, 10.1) 2.19 (H, dd, 5.4, 19.0)
2.15 (1H, dd, 10.0, 17.6) 2.22 (1H, ddd, 2.4, 8.0, 20.8) 2.02 — 2.12 (1H, overlapping)
8 2.11 (3H, s) 2.07 (3H, s) 2.06 (3H, s)
9 0.84 (3H, s) 1.05 (3H, s) 1.07 (3H, s)
2' 7.45 (1H, br s) 3.40 (1H, t, 8.3) 3.66 (1H, dd, 4.0, 11.2)
3.88 (1H, t, 8.3) 3.77 (1H, dd, 3.2, 11.2)
3 - 2.58 (1H, tdd, 8.0, 10.2, 10.2) 1.78 — 1.82 (1H, overlapping)
4 6.32 (1H, br s) 1.87 (1H, ddd, 8.2, 12.7, 12.7) 1.53 (1H, dq, 7.3, 21.1)
222 — 2.28 (1H, m) 1.77 — 1.89 (1H, overlapping)
5 7.42 (1H, br s) 3.75 (1H, ddd, 7.0, 8.3, 8.3) 0.95 3H, t, 7.3)

3.85 (1H, ddd, 4.3, 8.3, 8.3)

9400 MHz, “500 MHz.

Table 2. "C-NMR data for 1 — 3 in CDCI,

1 2 3

No. 5 5 5
1 169.8 169.8 170.2
3 83.4 89.8 87.7
3a 43.0 41.9 41.9
4 31.7 322 324
5 18.2 18.1 18.3
6 32.1 31.9 31.9
7 148.5 148.2 147.4
Ta 127.4 127.8 128.7
8 18.4 18.5 18.5
9 20.3 19.8 19.0
2' 139.8 68.4 60.3
3 120.6 39.9 42.1
4 108.5 31.2 20.3
5 1434 67.8 10.7
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Fraxinellone [3o~(3'-furanyl)-3aa,7-dimethyl-3a,4,5,6-
tetrahydroisobenzofuranone, 1]-mp 117-8°, IR, v,
1745, 1735, 1674, 1505, 1375, 1204, 1161, 1135, 1021,
975, 948, 870, 811 cm™”; 'H- and "C-NMR (CDCL,) &:
Tables 1 and 2; EIMS m/ (rel. int, %) 232 (7.3), 136

Fig. 2. Key HMBC correlations of 1 — 3.

(100), 108 (68.8), 93 (88.9), 91 (10.6), 79 (10.5).

Tetrahydrofraxinellone [(3S,3aR,3'R)-3a,7-dimethyl-3-
(tetrahydrofuran-3-yl)-3a,4,5,6-tetrahydroisobenzofuran-1
(3H)-one, 2] - "H- and "C-NMR (CDCl,) &: Tables 1 and
2; EIMS m/z (rel. int, %) 236 (13.0), 136 (100), 108
(64.8), 93 (58.1), 91 (83), 79 (8.2).



Fig. 4. Important NOESY correlations of 3.

Hexahydrofraxinellone [(3S,3aR,2'R)-3-((R)-1-hydro-
xybutan-2-yl)-3a,7-dimethyl-3a,4,5,6-tetrahydroisobenzo-
furan-1(3H)-one, 3] - 'H- and "C-NMR (CDCl,) &: Tables
1 and 2; CIMS m/z (rel. int., %) 239 [(M+H)", 74.2], 221
[(M+H-H,0)", 100], 203 [(M+H-2H,0)", 10.5], 193 [(M-+H-
H,0-CO)’, 9.3], 175 [(M+H-2H,0-CO)’, 134], 153 (7.7),
136 (33.5).
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