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sampsoniones A and B, which are characterised by their unigque tetracyclo-nolvketonic core with benzovl 3-
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methyl-2-butenyl and geranyl substituents. Their structures were determined by detailed spectral analysis.
Sampsonione A exhibited moderate cytotoxicity to P388 cancer cell line. © 1998 Elsevier Science Ltd. All rights reserved.
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Hypericum sampsonii (Guttiferae) is a Chinese herbal medicine used in the treatment of
numerous disorders such as backache, burns, diarrthoea, snakebites,swellings etc.! In the course
of a search for biologically active compounds from medicinal plants, we have examined the
dichloromethane extract of the aerial parts of this plant and succeeded in isolating two novel
constituents named sampsoniones A and B. The UV, IR, MS, and NMR spectral data indicated
that they are penta-isoprenylated benzophenone derivatives with a novel 5-
oxatetracyclo[7.3.1 0*7.0* ”]tridecane-Z,lZ-dione skeleton.

Sampsonione A 1 (120 mg, 0.0024%) was isolated as an optically active colorless oil,
[alp*®—49.10 (c, 0.37, CHCly), with the following spectral characteristics: IR (film) vy
3591(OH), 3409, 1724(unconjugated carbonyl), 1688(conjugated carbonyl) cm’!; UV (MeOH)
Amax (l0g €) 322 (2.90), 274 (3.42), 240 (4.06), 214 (3.82) nm; 'H and °C NMR, Table 1.

The molecular formula, HRMS [M]" 586.36642, calcd. for C3sHsqOs, 586.36584, and
ev1dence from the IR, NMR (Table 1) and mass spectrum (m/z 77 C¢Hs", base peak at m/z 105
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other and to C,; on the main skeleton; (c) a geranyl side chain (Cy; to Cs) linked to the basic

skeleton at a quaternary position; (d) a 3-methyl-2-butenyl side chain (C,; to C,s) linked to the
basic skeleton at a quaternary position.
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The structure of tetracyclic core of the molecule was determined by tracing the
connectivities shown in the HMBC spectrum. Starting with the gem-dimethyl at C,s, cross
peaks were observed between protons of both methyls groups and: (i) the quaternary carbon
signal at 6 81.8 (C,;) which, from its deshielded position, had to be flanked by three carbonyl
groups (shown as C,, Cj,, and C,y); (ii) the methine carbon at 6 43.5 (Cy). Moreover, one of the
C,omethylene protons at 8 2.27 was correlated with the quaternary carbon signal at § 48.0 (C,3),
and the other of the C methylene protons at & 2.25 was correlated with the carbonyl carbon at

59_1 (C“), efnre carhons 1, 12 11, 10 9 d 13 _orm__e,d th_e, SiX- membered ring A

The seven-memb,.red ring B comprising carbons 1, 13, 9, 8, 7, 3 and 2 was established
from the HMBC cross peaks between: i) the quaternary carbon bearing the gem-d1methy1
group, C;3 (8 48.0), and one of the Cg methylene protons at § 1.98; ii) the C; methine proton at
& 2.59 and the quaternary carbon signal at 8 64.6 (C;), as well as the hemiketal carbon at 6
110.3 (C,), the methylene carbon at § 25.7 (Cg), and the methine carbon at 8 43.5 (Cy).

The protons of both methyls at Cg showed distinct correlations with C¢ (6 84.1) and C, (6
46.5), therefore the linkage Cy/Ca/C7/C¢ should be present. The chemical shift of Cq carbon (&
84.1) indicated it was an oxygen-bearing quaternary carbon. So the last ring of the tetracyclic
core is a Iuran rmg, comprising carbons 4, 3, 7, 6 and one oxygen 5.

The 'H-'"H COSY spectrum, which showed correlatlons between H-10 (8 2.27 and 2.25)
and H-9 (6 1.70); H-9 and H-8 (8 1.98 and 1.96); H-8 and H-7 (6 2.59), indicated that the four
protonated carbons in the core of sampsonione A are contiguous.

The C,s methylene protons showed heteronuclear correlation to Cy, (& 209.1), C, (6
59.1), C4 (& 110.3) and Cjy (8 33.5) and NOE interactions with Cs; methyls, while the Cy
olefinic proton correlated with Cs; and showed NOE enhancements with the Cj, methylene
protons. This allowed assignment of a geranyl moiety at C,; and revealed that the geometry of
the C,9-C3o olefin was E. HMBC correlations observed between the C,; methylene protons and
C, (8 110.3), C; (8 64.6), and C, (8 207.0) established that the 3-methyl-2-butenyl moiety was
located at C;.

Molecular models disclosed that, by its formation, the tetracyclic system itself sets up the
relative configurations at the chiral centres C,, Cs, C4, C;, Co and Cyy, which were confirmed by
the 2 D NOESY spectrum.



Table 1: NMR data for sampsoniones A (1) and B (2).

sampsonione A (1) saimpsonione B {2)
Position 'H? bC HMBC* NOESY 'y Pc®
1 81.8 81.8
2 207.0 206.9
3 64.6 64.5
4 110.3 110.3
6 84.1 84.1
7 @ 2.59dd (64, 2.5) 465 3,4,8,9,21,26 8a, 22, 26, 27 w2.59dd(62,26) 466
8 al.98 m 25.7 6,7,9,10, 13 7o, 9, 38 a1.98 m 258
B1.96m 3,6,7,9,13 70, 9, 27 B196m
9 1.70 m 435 8,10, 13,38,39 8a., 8P, 10a, 10b, 38, 39 1.70m 435
10 a225m 335  4,8,9,11,12,13 9,39 a2.27dd (16.1,2.9) 135
b2.27 m 9,27,28 b2.29 dd (16.0, 6.1)
11 59.1 59.0
12 209.1 209.0
13 48.0 48.0
14 194.2 194.2
15 136.0 136.0
16 7.61d(73) 1280  14,18,20 4-OH, 17,21 7.60d(7.2) 1289
17 7.31 t(7. 7) 1279 15,18, 19 16, 18 7.33 t(7.6) 1279
18 7.39 t(1.3) 131.8  16,119,20 17,19 7.39 1(7.2) 131.8
19 731 t(2.7) 1279 15,17,18 18,20 7.33 t(7.6) 1279
20 7.61d(7.3) 1289  14,16,18 4-OH, 19, 21 7.60d (7.2) 128.9
21 22.84 dd (168, 8.0) 337 2,3,4,22,23 21b, 22, 25 a2.84 dd (16.7,7.4) 33.6
b 2.50 dd (i6.7,7.7) 3,22,23 21a,22,25 b 2.50 dd (i6.7, 6.8)
22 553m 1212 21,24,25 Ta, 21, 24, 26 5.50 m 1211
23 133.0 133.1
24 1.68 s 261  22,23,25 22,25 1.67 s 26.0
25 144 s 178 22,23, 24 21,24 145s 17.8
26 144 320  6,7,27 Ta, 21, 27 1.46 s 32.1
27 147 s 280 6,7,26 8pB, 10b, 26 1.45s 28.0
28 a2.69dd(14.2,7.4) 28.7 10,11, 12,29, 30 4-OH, 10, 28b, 29, 32 22.68dd (14.7,7.9) 28.8
h’)dddd(ld,l 7R\ 4, m 11‘|7 29 30 10, 28a, 29,32 h743dd(14R Rm
29 5.54m 1203 28,30,31, 32 4-OH, 10, 28b, 28b, 31 5.52m 1203
30 139.0 135.5
31 205m 399  29,30,33 29,32, 33 1.74 s 26.0
32 1.69 s 160  29,30,31 28, 31 1.70's 17.8
33 207m 264  31,34,35 31, 34,36
34 507 1(6.8) 1235 35,36,37 33,37
35 131.6
36 1.59s 17.6  34,35,37 33, 37
37 1.68s 258  34,35,36 34, 36
38 1.22 s 223 1,9,13,39 6a, 9, 39 1.22s 22.3
39 1.39s 249 1,9,13,38 9, 10a, 38 1.39 s 24.9
4-OH 3.84s 16, 20, 21, 28, 29, 36 3.84s
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C-alkylation of 2 by geranyl pyrophosphate and 3,3-dimethylallyl pyrophosphate yields the
intermediate 3, which in turn could react with one more prenyl group as indicated leading to a
bicyclo[3.3.1]nonanetrione 4, that subsequently epoxidizes and intramolecularly cyclizes to
form a tricyclo[4.3.1.1]undecanetrione 5. In this ring system the carbonyl carbon on the bridge

and the hydroxyl group are close to each other, thereby leading to a favourable relationship for
hemiketal formation to the oxatetracyclo-system (Figure 1).
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5 sampsoniones A and B

sampsonione A (1) R;=3-methyl-2-butenyl, R,=geranyl
sampsonione B (2) R;=3-methyl-2-butenyl, R,=3-methyl-2-butenyl

Figure 1. Possible biosynthesis pathway of sampsoniones A and B

Sampsonione A has been tested for its cytotoxicity on P388 cell line, where it was found
to be active with an EDsp of 13 ug/mL.
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