Homoorientin

OH OH
HO. o O OH HO o O oH
H%%Jlrﬁ-—+ eenY
OH O OH 0  Luteolin (4)
HO o OH Minor metabolite
Homoorientin (1) ¢+2H

OH

OH OH
o] 4]
O e OO e A ey
HO 1o OH OH O OH O OH

6-C-Glucosyleriodictyol (2) (H-Eriodictyol (3) COOH Phloroglucinol (6)

Minor metabolite 3 4-Dihydroxy-
propionic acid (5)

Metabolic processes of homoorientin by human intestinal microflora

(VI ES A
ERAIEARE & MERME 7 2 —2

Incubation of homoorientin (1) with an intestinal bacterial mixture

Homoorientin (1, 400 mg) dissolved in DMSO (3 ml) was added to an intestinal
bacterial mixture from human feces (420 ml). The mixture was incubated for 36 h at 37°
in an anaerobic jar, in which the air had been replaced with oxygen-free CO, in the
presence of activated steel wool (steel wool method). The mixture was adjusted to pH
ca. 3 with 3 N HC1 in an ice bath and extracted three times with EtOAc (700 ml each).
The EtOAc phase was washed with H,O, then concentrated in vacuo to give a residue
(ca. 1 g). The residue was applied to a column of Si gel (90 g, 2.6 cm i.d. x 45 cm). The
column was washed with C¢Hg and eluted with C¢Hs-Et,O (5:1 and 3:1) to afford
fractions of metabolite 3 (ca. 50 mg) and metabolite 5 (5 mg), respectively. Elution with
CHCIl3-MeOH (100:1 to 10:1) gave a fraction of metabolite 6 (13 mg). The crude
metabolites 3 and 6 were further purified by repeated crystallization from C¢Hs/MeOH
and MeOH/CHCI3, respectively. The crude metabolite 5 was purified by preparative tic.
[Hattori et al., J. Nat. Prod., 51, 874-878 (1988)]

Metabolite 3 [(+)-eriodictyol]



Yield 38 mg (14.8%); colorless needles, mp 281-282° (decomp.); [a]*p - 1.6° (¢ = 0.7,
EtOH); uv Amax (MeOH) nm 230, 289, Ag, 334; ir Vimax (KBr) cm™ 3360 (OH), 1640
(conjugated C = 0), 1605 (Ar ring); 'H nmr (270 MHz, acetone-ds) 6 2.73 (1H, dd, J =
17.2,3.0 Hz, 3-H,;), 3.15 (1H, dd, J=17.2, 12.7 Hz, 3-Hy4ns, J = 5.41 (1H, dd, J = 12.7,
3.0 Hz, H-2), 5.94 (1H, d, J=2.1 Hz, H-6), 5.96 (1H, d, J=2.1 Hz, H-8), 6.85 and 6.88
(each 1H, ABq, J= 7.0 Hz, H-5',6"), 7.04 (1H, br s, H-2"), 8.50 (1H, br s, OH), 12.20
(1H, s, 5-OH); *C nmr (acetone-ds) & 43.0 (t, C-3), 79.3 (d, C-2), 95.2 (d, C-8), 96.2 (d,
C-6), 102.7 (s, C-4a), 114.1 (d, C-2"), 115.4 (d, C-5"), 118.6 (d, C-6"), 131.0 (s, C-I"),
145.3(s, C-3"), 145.7 (s, C-4"), 163.7 (s, C-8a), 164.7 (s, C-5), 166.7 (s, C-7), 196.5 (s,
C-4); hrms found 288.0676, calcd for [M]", C15sH 205, 288.0635; ms m/z [M]" 288,
[M-H,0]" 270, 179, 166, 153 (base peak), 136, 124, 110.

Metabolite 5 (3,4-dihydroxyphenylpropionic acid)

Yield 2 mg (1.2%); uv Amax (EtOH) nm 224, 283, 340; ir vimax (KBr) cm™ 3350 (OH),
1705 (COOH), 1600 (Ar ring), 1520 (Ar ring); 'H nmr (90 MHz, CD;0D) & 2.30-2.90
(4H, m, H,-2 and H»-3), 6.48 (1H, dd J=7.0, 1.5 Hz, H-6"), 6.60 (1H, d, /= 1.5 Hz,
H-2"), 6.64 (1H, d, J= 7.0 Hz, H-5"); ms m/z [M]+ 182, 136, 123 (base peak), 77.

Metabolite 6 (phloroglucinol)

Yield 7 mg (7%); white powder, mp 192-194°; uv A (EtOH) nm 226, 267, 273, Ag,
278; ir Vimax (KBr) cm™ 3180 (OH), 1615 (Ar ring), 1495 (Ar ring); 'H nmr (90 MHz,
CD;0D) & 5.82 (3H, br s, H-2,4,6); ">C nmr (CD;0D) & 86.1 (d, C-2,4,6), 150.4 (s,
C-1,3,5); ms m/z [M]" 126 (base peak).
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Fig. 1. Metabolic time course of homoorientin (1) by human intestinal bacteria.

(@), homoorientin (1); (O), 6-C-glucosyleriodictyol (2); (A\), (+)-eriodictyol (3); (V),
luteolin (4); (x), 3,4-dihydroxyphenylpropoinic acid (5); (l), phloroglucinol (6).

Time course of the metabolism of homoorientin (1)

Tubes containing homoorientin (1) (5 mg) and an intestinal bacterial mixture (5 ml)
were incubated at intervals at 37° in an anaerobic jar. The mixture was adjusted to pH
ca. 3 and extracted successively with EtOAc and fert-BuOH (5 ml each). The products
were then roughly separated by preparative tic with solvent system A, and the bands
corresponding to the metabolites were extracted with MeOH (2 ml, twice). After
filtration through a Millex-SR filter unit (0.5 pm, Millipore Corp.), the metabolites were
quantitatively analyzed by hplc under the following conditions: mobile phase,
MeOH-H,0-HOAc-5%H3P0O4 (33:67:2:0.2) for compounds 1 and 2, and
MeOH-H,0-HOACc -5% H3PO4 (48:52:2:0.2) for compounds 3-6; flow rate, 1.0 ml/min;
detection, 280 nm. The calibration lines of the metabolites were prepared with authentic

samples. [Hattori et al., J. Nat. Prod., 51, 874-878 (1988)]
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Fig. 2. Metabolic time course of eriodictyol (3) by human intestinal bacteria.

(O), (¥)-eriodictyol (3); (A), 3,4-dihydroxyphenylpropoinic acid (5); (¥),
phloroglucinol (6).

Time course of the metabolism of eriodictyol (3)

Tubes containing eriodictyol (3) (1.5 mg) and an intestinal bacterial mixture (3 ml) were
anaerobically incubated at intervals at 37°. The mixture was adjusted to pH ca. 3 and
extracted twice with EtOAc (3 ml each). The products were loaded onto a Si gel tic
plate, which was then developed with solvent system A. The metabolites were separated
on the plate and quantitatively analyzed with a tic scanner at 240 nm to a reference
wavelength of 550 nm by using calibration lines of authentic samples. The calibration

lines were linear in a range of 1—40 pg/spot. [Hattori et al., J. Nat. Prod., 51, 874-878
(1988)]
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