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Abstract — Two new prenylflavones, artonins E (1) and F (2),

were isolated from the bark of Artocarpus communis Forst.

(Moraceae), along with a known compound, cycloartobiloxanthene
(3). The structures of artonins E and F were shown to be 1 and

2, respectively, on the basis of spectroscopic data.

In the previous papers, we reported the structure determination of the isoprencid-

substituted phenclic compounds isolated from the Indonesian moracecus plants,

2,3

Artocarpus heterophyllus Lamk. and Antiaris toxicaria Lesch.4 Artocarpus

communis Forst. is also Indonesian moraceocus plant, and its leaves are used for
hepatomegalis and febris, and its flowers are used against parulis and adontalgia.
Furthermore the dried flower of the plant has been used as a mosquito repellent.6
on the constitﬁents of the flower, Fujimoto et al. reported the five new iso-
prenoid-substituted phenols; two flavanones and three dihydrochalcones, all of
which exhibited the inhibitory effect on 5-lipoxygenase.6 This paper describes
the characterization of two new prenylflavones isolated from the bark of A. communis
Forst.

The dried bark of A. communis, collected in Indonesia, was extracted successively
with n-hexane, benzene and acetone. Artonins E {1), F (2}, and cycloartobiloxan-
thone (3)7 were isolated from the benzene extract as described in "EXPERIMENTAL".
Artonin E {l) is yellow needles, mp 244-248 °C, exhibited positive ferric chloride
reaction and magnesium-hydrochloric acid test, while negative Gibbs test. The
meclecular formula of 1 was determined by HR-ms to be C25H2407. Treatment of 1
with acetic anhydride in pyridine gave the tetraacetate (la). The uv spectrum

exhibited maxima at 211, 266, 300 ({(sh), and 349 nm, and was similar to that of
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Table 1 1

C-14-H
1 6.54
la 6.53
A +0.01

C~15-H

5.70
5.87
=-0.17

H Nmr chemical shifts (ppm}
of C-14-H and C~15-H in 1 and la

‘Table 2 13¢ Nmr chemical shifts (ppm} of 1, 2, 3, 4 and 7

1* Lk* 4* 2*% Tew kEX T 1* 1%* 4% LTI 'Y it
c-2 16i.6 1l62.2 162.0 16l.4 16l.6 161.5 1C-9 23.86 24.7 23.7 20.5 20.5 20.3
c-3 119.9 121,7 120.0 1i12.6 112,6 112.7 jC-10 121.4 122.5 121.6 47.6 47.6 47.5
C-4 181.8 183.3 181.8 18l.5 1B1.7 181.4 fc-11 131.2 132.3 131.3 93.7 93.7 93.7
C-4a 104.2 105.6 194.4 105.0 105.0 104.9 [{-12 25.4 25.8 25.4 28.2 28.4 28.4
c-5 160.9 162.8 161.1 159.6 154.5 162.6 [C-13 17.3 17.7 17.3 22.9 22.9 22.8
Cc-6 98.7 99.7 98.9 112.6 105.9 .99.9 (c-14 114.1 115.5 114.3 21.9 116.4 116.0
c-7 158.4 160.0 158.6 158.0¢ 157.0 15%9.5 |Cc-15 127.5 128.0 127.6 123.2 128.9 127.8
c-8 100.4 101.6 100.5 10l.6 1l08.3 10%.9 [C-l16 78.0 78.8 78.0 131.5 78.4 78.7
Cc-Ba 151.7 153.3 151.9 157.1 155.3 152.0 |c-17 27.6 28.3 27.7 25.9 28.4 28.3
c-i* 109.3 11i1.6 110.9 105.0 105.3 105.4 |c-18 27.6 28.3 27,7 18.0 28.4 28.3
c-2' 148.7 149.8 156.7 151.5 151L.5 151.5 jCc-19 116.3 22.0
c-3' 103.9 104.8 103.0 105.5 105.4 105.5 jc-20 127.7 123.7
Cc-4' 148.5 149.5 160.7 147.0 147.0 147.0 |Cc-21 78.6 131.7
c-5" 138.0 139.%1 107.0 137.9 138.0 137.9 [Cc-22 28.4 25.9
c-6" 116.1 117.1 13:.3 133.7 133,7 133.6 |C-23 28.3 8.2
Solvent: DMSO-d. **; acetone-dg # our data
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morusin (4).8 The uv spectrum of 1 showed a remarkable bathochromic shift upon
addition of aluminum chloride. The 1H nmr spectrum showed the signals of the
following protons; 1) protons in a 3,3-dimethylallyl (prenyl) group and a 2,2-di-
methylpyran ring, 5 1.42 (9H, s, one of the methyl signals in a prenyl group and
two methyl signals in a 2,2-dimethylpyran ring), 1.57 (3H, br s), 3.06 {(2H, br 4,
J=7.0 Hz), 5.06 (1H, m}, 5.70 (1lH, 4, J=10.0 Hz), 6.54 (1H, 44, J=0.5 and 10.0
Hz); 2) three aromatic protons, § 6.22 (1H, d, J=0.5 Hz), 6.48, 6.70 (each lH, s),
and 3) a proton in a hydrogen-bonded hydroxyl group, 5 13.21 (1lH, s). A SJ
long-range coupling was observed between the olefinic proton at & é.54 and the
aromatic proton at § 6.22 (J=0.5 Hz). The EI-ms spectrum of 1 showed the follow-
ing significant fragment ions; m/z 393 (M+—03H7, 5)9 and m/z 203 (G).8 This
result suggests that a 2,2-dimethylpyran ring is located in the A ring,8 and a
prenyl group at the C-3 position.9 The angular structure for the pyran ring was
confirmed by the acetylation shift values of the clefinic protons in a pyran ring.
The changes in chemical shift values of the tetraacetate (la) and 1 indicate the

angular structure to be preferable to the linear one (Table l).lo 13

In the C nmr
spectrum of 1, the chemical shift values of all the carbon atoms except the carbon
atoms at the C-2', -4', -5', and -6 positions were similar to those of the rele-
vant carbon atoms of 4 (Table 2). The angular structure for the pyran ring and
the location of the prenyl group were further confirmed on the following evidences.

13

In the C nmr spectrum of 1 (in acetone-g_6 at rocm temperature, gated decoupling

with NOE), the C-6 signal at § 99.7 was observed as a doublet of doublet (l£=163.6

Hz, 3

J=7.3 Hz}), and the C-4 signal at § 183.3 as a triplet (3g§4.4 Hz). When a
proton signal at § 13.25 (C-5~-0H} was irradiated, the signal at & 99.7 changed to
doublet (1g;163.6 Hz). When the proton signal at3d 3.16 (C-9-H x 2) was irradiated,
the signal at 5 183.3 changed to a singlet. From above results, the formula 1 was
confirmed as the structure of artonin E.

Artonin F (2) is yellow needles, mp 248 °C, [a']D 0°, exhibited positive ferric
chloride reaction and magneéium—hydrochloric acid test. The molecular formula of

2 was determined by HR-ms to be C3gH30%7. The uv spectrum exhibited maxima at 204,
229, 257, 278, 335, and 390 nm, and was similar to that of cycloaﬁtobiloxanthone

(3).7 The !

H nmr spectrum showed the signals of the following protons; 1) protons
in a 3,3-dimethylallyl group, & 1.66, 1.80 (each 3H, br s}, 3.31 (2H, br 4, J=7.0
Hz), 5.23 (1H, m); 2) protons in a 2,2-dimethylpyran ring, § 1.46, 1.49 (each 3H,

s}, 5.68, 6.95 (each lH, 4, J=10.0 Hz); 3} an aromatic proton, & 6.41 (1H, s);



4) protons of two methyl groups, § 1.33, 1.66 {each 3H, s); 5) ABX type protons,

§ 2.36 (iH, t, J=15.1 Hz), 3.22, 3.41 (each 1lH, dd4, J=7.1 and 15,1 Hz); and 6)

1

a proton in a hydrogen-bonded hydroxyl group, § 13.70 (lH, s). In the ~H nmr

spectrum of 2, the chemical shift values of an aromatic proton, the two methyl

groups' protons ( § 1.33 and 1.66), and ABX type protons were similar to those of

13

the relevant protons of artonin A (7);2 In the C nmr spectrum of 2, the chemical

shift values of all the carbon atoms except the values of C-5, C-6, C~-8, and C-8a
were similar to those of the relevant carbon atoms of 37 and 72 (Table 2). From
the above results, compound 2 was suggested to be a structural isomer of 7, and

the formula 2 was proposed for the structure of artonin F.

EXPERIMENTAL
Abbreviations: s=singlet, d=doublet, dd=double doublet, t=triplet, m=multiplet, br=broad, sh=

3,11 The instruments

shouldar. The general procedures followed as descrihbed in our previcus. papers.
used are described in our previous paper.3
Plant Materials

The bark of Artocarpus commuhis Forst. (Morazceae) was collected in Botanical Garden of Bogor,

Indonesia in February 1988, and identified by the members of the botanical garden. The sample
was deposited in the Herbarium of Tohoe University.

Isolation of Artonins E (1) and F {2) from the Bark of A. communis Forst.

The dried bark of A. communis Porst. (I Kg) was extracted with n-hexane {8 1) at room temperature
for 3 days and such was repeated two more times. The residue was extracted successively with
benzene (8 1 x 3} and acetone (8 1 x 3) as described above. Evaporation of the p-hexane, benzene,
and acetone solutions to dryness yielded 15 g, 7 g, and 45 g of the residue, respectively. The
benzene extract (7 g) was chromatographed on silica gel (200 g) with n-hexane containing increasing
amount of acetone as an eluent, each fraction b'eing monitered by tlc. A part of the fraction
eluted with n-hexane containing 25% acetone was evaporated to give a residue (200 mg), which was
purified by recrystallization from benzene-acetone to give yellow needles, artonin E (1,, B0 mg).
Ancther part of the fraction eluted with n-hexane containing 25% acetone was evaporated to give a
residue (1 g), which was rechromatographed on silica gel (50 g) with chloroform as an eluent, each
fraction {(eluted volume 50 ml} being monitored by tlc. The fractions 2-4 (0.1 g of residue) were
purified by preparative tle (solvent system, benzene:ethyl acetate=3:1, silica gel), followed by
recrystallization from benzene-acetone to give yellow needles, artonin F (2, 10 mg). The fractions
5-12 {0.05 g} were purified by recrystallization from benzene-acetone to give yellow needles, mp
294-296 °C, cycloartobiloxanthone (3, 35 mg). The physical data of 3 were identified with the
Pablished data.

Artonin E (1}

Compound 1 was cbtained as yellow needles, mp 244-248 °C. FeCl tes-t: pos-itive (green). Mg-HCL

test: positive (orange). Gibbs test: negative. Uv ai::n m (log £): 211 {4.21), 266 (4.34), 300
KBr
{sh 3.63), 349 (3.51). Uv 1::;"”“‘:13 m (log £): 226 (4.17), 277 (4.38), 410 (3.55). Ir v

em™! 3440, 3390, 1662, 1650 (sh), 1645, 1605, 1585, 1560, 1525, 1483, 1462. EI-Ms: m/z 436 [M*],

421. (base peak), 393 (5), 203 (6). High-resolution Ms (HR-Ms): m/z 436.1530 {C requires:

2582497
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436.1522), 421.1274 (C24H2107 requires: 421.1288), 393,0983 (C22H1707 requires: 3%3.0974), 203,0388

((_:111'1704 requires: 203.0344), H Nmr (IMSD—QG): & 1.42 (9H, s, C-lG—CBB.x 2 apd C—ll—CHa), 1.57
(3", br s, C—ll—CH3), 3.06 (2, br d, J=7.0 Hz, C-9-H x 2), 5.06 (1H, m, C-10-H), 5.70 (1H, 4, J=
10.0 Hz, C-15-H), 6.22 (1H, 4, J=0.5 Hz, C-6-H), 6.48 (1H, s, C-3'-H), 6.54 (1H, dd, J=0.5 and 10.0
Hz, C-14-H), 6.7¢ (lH, s, C=-6'-H), 13.21 (lH, s, C-5-QH); (acetone-ge): & 1.44 (6H, s, C—16-0H3 X
2), 1.47, 1.58 (each 3H, br s, C—ll—CH3), 3.16 (24, br 4, J=7.0 Hz, C=9-H x 2}, 5.14 (1H, m, C=10-
H), 5.66 {lH, d, J=10.1 Hz, C-15-H), 6.15 (1H, 4, J=Q.7 Hz, C-6~H)}, &.60 {1H, s, C-3'-H}, 6.6l

(131, dd, J=0,7 and 10.1 Hz, C-14-H), &.88 (lH, s, C-6'-H), i3.25 (lH, s, C-5-OH).

Artonin E Tetraacetate (la)

A mixture of 1 (9.5 mg}, acetic amhydride (0.3 ml), and pyridine (0.1 ml) was kept at room tempera-
ture for 3 days and treated as usual. Artonin E tetraacetate (la} was crys.tallized from n-hexane-
ether to give colorless needles, mp 185-188 °C.  EI-My: m/z 604 [M+], 562, 547, 519, 505, 503,

1y Nmx (DMSO—EI_GJ: § 1.28 (3H, br s, C-—J.l—CH3), 1.45 (6H, s, (1‘-16--{:1-[3 % 2), 1.53 (3H, br s, C-11-~
CHSJ, 2.10 (3H, s, COCH3), 2.32 (6H, s, COCH3 x 2), 2.33 (3H, s, COCHBJ, 3.32 (2H, br, overlapping
with H.,0 signal, C-9-H x 2), 4.92 (1H, m, C-10-H), 5.87 (lH, 4, J=10.0 Hz, C-15-H), 6.53 (lH, ad,
J=0.6 and 10.0 Hz, C-14-H}, 6.65 (1H, &, J=0.6 Hz, C-6-H), 7.45 (lH, s, C-3'-H), 7.61 (1H, s,
c=6'-H).

Artonin F (2}

Compournd 2 was obtained as yellow needles, mp 248 °C, [x-.:]D 0°. FeC13 test: positive (green).

Mg-HCL test: positive {orange). Uv 2 ;E;H om (log &): 204 (4.62), 229 {4.45), 257 {4.38), 278
(4.40), 335 (3.95), 390 (4.04). Uv zmaxH“MCls nm (log €}: 233 (4.44), 250 (sh 4.38), 287 (4.41),

322 (4.10), 354 (3.99), 428 (4.0l). 1Ir vmm::‘ru en™ . 3400 (br), 1650, 1550, 1470. EI-Ms: m/z

502 '], 487 (base peak), 453, 447. HR-Ms: m/z 502,1982 (C
(CgHy,0, requires 487.1757), 459.1422 (C

30}13007 requires 502,.1992), 487.1726

27H2307 requires 459.1444), 447.1455 (C26H23D7 requires

447.1444). H Numr (acetone-ge): & 1.33 (3H, s, C—ll-CHaj, 1.46, 1.49% {each 3H, s, C—21-CH3), 1.66
(3H, &, C-11-CH,}, 1.66 (3H, br s, C-16~CH;}, 1.80 (3H, br s, C-16-CH,), 2.36 (lH, ¢, J=15.1 Hz,
C-9-H), 3.22 (lH, 4d, J=7.1 and 15,1 Hz, C-10-H), 3.31 (2H, br 4, J=7.0 Hz, C-14-H x 2), 3.41 (1H,
dd, J=7.1 and 15.1 Hz, C-9-H), 5.23 {(lH, m, C-15-H), 5.68 (lH, 4, J=10.C Hz, C-20-H}, 6.41 (1lH, s,
Cc-3'-H), 6.95 (1H, 4, J=10.0 Hz, C-19-H}, 13.70 (1H, s, C-5-OH).
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