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Isolation of So-reductase Inhibitors from Euphorbia jolkinii
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Abstract — Twenty eight compounds were isolated from the whole plant of Euphorbia jolkinii and evaluated for inhibitory
effect on So-reductase activity. Among the tested compounds, 1-desgalloyl eugeniin, hippomanin A, euphorbin D, exo-
coecarianin, rugosin E, and pentagalloyl glucose showed potent inhibitory effect on the enzyme activity. The inhibitory potency
of rugosin E and euphorbin D, which are dimeric ellagitannins on Sor-reductase activity, was 7- to 8-fold stronger than that of

Y-linolenic acid.
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Japan)E ARSI, A9 E3E 742 Pharmacia®)
Ultrospec IIFEE ARE-3F T, Fraction collectors Advantec®)
SF-160& A}¢3%th 'H 2 PC-NMR spectrum-E Unity
plus 500 spectrometer (Varian Inc.), Bruker ARX 250
(250 MHz) spectrometer, JEOL PS 100 NMR (Varian Inc.)
< AFEEoH, WHEFEAZE tetramethylsilane (TMS)
£ A3t 3L, chemical shift value: part per million
(ppm) T Z JERAATH EIMS spectrum-S Micromass
mass spectrometer (AUTOSPEC, UK)E A3t & 2
column chromatography-8& 8= Al2F8 152 AR-3IITH
TLC plate= Kiesel gel 60 E,;, (Merck) 2 RP-18 (Whatman)
& AH88ITE. Column chromatography& 742 silicagel
(70 - 230 mesh, Merck), Sephadex LH-20 (25— 100 p,
Sigma), MClI-gel CHP-20P (75 ~ 150 u, Mitsubishi Chem.
Co.), RP-18 (40 — 63 um, Merck), Toyopearl HW-40F
(Tosho), Cosmosil (Nacalai tesque) 52 AHE3I T LA
Al k2 vanillin-sulfuric acid A%, 10% sulfuric acid A] %4,
1% FeCly/ethanot8-Y, anisaldehyde sulfuric acid A]94-& A}
-3t

A2 FEH S#HEF9 &2 - AXe di= A4+
B 30kgS 80% 54 acetone 2.2 AL 1FY7F 23]
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= S F5HAT TF5EL JdHAEA AE AlAG
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S = water-acetone(1:1, v/v)E A& dlo] 4719 fraction
(Fr.l~Fr4Ho =2 23319
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2 23tk Frl.-12 tHA] Bondapak Cj, porasil Bl
loading®}32 H,0-MeOH (0 —40%)Z €27 compound
1 20 mg)¥ compound 3 (410 mg)yS AU} Fr.1-28 MCI
gel CHP 20Pl| loading3} H,0-MeOH (0 — 20%)E -8+
2 3o §&A1A compound 4 (55 mg)yS LA}

Fr.2= Prep Pak 500/C ;| loadingdl3Z H,0-MeOH (0 —
HR)E §EN7)Z 552 BT Tol Sephadex LH-20
column®]| loading 3131t} H,0-MeOH (10 - 50%)S- &rjj=
st §EAIA Fr2-13} Fr2-22 B3t 288 Fr2-1
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(0-30%)8 8= 492 3l U] Fr2-1-15% Fr2-128 &
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< cellulose (2% AcOH)$}+ MCI gel CHP 20P (H,0-MeOH,
20%)E A3} compound 2 (360 mg)$} compound 7
(108 mg)S& YAt} Fr.2-2-2%E Sephadex LH-20 (H,0-
MeOH, 30%)2.2 £33} Fr2-2-2-13} Fr2-2225 43
t}. Fr.2-2-2-12 Prep Pak 500/C,q (H,0-MeOH, 25%)2 73
A5ted compound 5 (420 mg)?} 6 (49 mgyS VU Fr.2-
2-2-2%= MCI gel CHP 20P (H,0-MeOH, 30%)2 ¥ 3}
Fr.2-2-2-2-13} Fr2-2-2-2-22 E839 9. Axl= oA
cellulose(2% AcOH)$} MCI gel CHP 20P (H,0-MeOH,
20%)2 F&H 0 F A5 compound 10 (29 mg)e A3
t}. FA= Prep Pak 500/C,; (H,0-MeOH, 20%)Z XA}
&} compound 11 (36 mg)S AU}

Fr.3-2 MCI gel CHP 20P°] loading3}lx H,0-MeOH
(10-40%ys &&&M=E atq EEA1A M &9 (Fr3-
1-Fr3-3) 2.2 B33 th Fr.3-12 Sephadex LH-209]
loading3}32 H,0-MeOH (10 — 40%)2 £&A1# Fr3-1-13%
Fr.3-1-22 283193t}. AZR= Fujigel ODS G3 (H,0-MeOH,
20%)Z A3t compound 15 (16 mg)S AL, FA=
MCI gel CHP 20P (H,0-MeOH, 20%)= #1511 compound
14 (1.2 2% 43It} Fr3-25 Sephadex LH 20(20% EtOH)
2 B85l Fr.3-2-13% Fr.3-2-28 49t Fr3-2-12
Bondapak C,g/porasil B (H,0-MeOH, 20%)Z 33}
Fr.3-2-2-13} Fr.3-2225 A3t} Axles SRS d8r%
F WA HE3e BLEE 9H3 compound 21 (80 mg)
< AT} Fr.3-2-2-2& Fujigel ODS G3 (H,0-MeOH,
20%)% A8 compound 24 (128 mg)S AT}, Fr.3-3
2 Sephadex LH 20 (H,0-MeOH, 30%)Z £33t Fr3-
3-13% Fr.3-3228 Adth A= Fujigel ODS G3 (H,0-
MeOH, 20%)E A 5td compound 17 (1.5 g)& LAt
A= Bondapak Cfporasil B (H,0-MeOH, 20%)2 £3)
3t Fr3-3-2-13% Fr.3-3-22& A3tk AxE MCT gel
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(28 mg)S AUtk A= Fujigel ODS G3 (H,0-MeOH,
20%)=Z “JA5td compound 22 (23 mgye AT
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Bste Frd-158 Fra-3704] 3708 £3& AUt} Fra-1
< Fujigel ODS G3 (H,0-MeOH, 20%)Z #93l Fr4-1-
1% Fr4-1-28 At AA= thA] MCI gel CHP 20P
(H,0-MeOH, 15%)2 A A3t} compound 25 (230 mg)2
A O™, F21= Sephadex LH 20 (H,0-MeOH, 25%)=Z £
g3l Frd-1-2-15} fr4-1-2-28 A3}, A= Sephadex LH
20 (H,0-MeOH, 20%)Z 7 #3+] compound 23 (17 mg)S
Ao, $2= Bondapak Cg/porasil B(H,0-MeOH,
20%)2 A5k compound 26 (158 mg)S AN}, Fr4-2
¥ Sephadex LH 20 (H,0-MeOH, 30%)3 Fujigel ODS
G3 (H,0-MeOH, 20%)Z 143} column chromato-
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graphyE HA)8}e] fr4-2-13} 14228 AU} zbzbe] B
2 FH7 #ENT T yzalo) AZ 3= powders
o33k} compound 18 (2.4 g)# compound 19 (1.1 g)&
ATt Fr4-32 Sephadex LH 20 (H,0-MeOH, 20 — 40%)
2 F33elo} Fra-3-13% Fra-328 2900, Axe &9
HEAA W% X E8)= powderS 9138k compound
28 (1.1 9= 3}3A5L, F2+= Bondapak Cg/porasil B(H,O-
MeOH, 20%)= “3A3k4 compound 27 (120 mg)S- ATt
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rat liver homogenate®} HFE-A1A | So-reductased] ©]3F tA}
RS ke Wolt) 4.5 mMS] testosterone/ethanol®l
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& ksl 37°Collx] 1087F incubation AlX1T). 3719 1
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20 A7 3 M) NaOH 8988 7hsto] w83 AR
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Inhibition ratio (%) = (1 - B/A)x 100

A: DHT in control / Cholesterol acetate in control
B: DHT in sample / Cholesterol in sample

E48-M(microsome)?] FA= SDA AHF rate] 7HES
A&, B3 medium A(0.32M sucrose, 1 mM<] DTT,
20 mM#] Sod. phosphate, pH 6.5)% homogenate 3+ 3
10,000 g2 1087+ 42l atal dojd AAe WA
medium A% THA] FERIFITL, 10,000 g2 1057+ 9415
Stoict. 2819 YAlEEE ol AREele oF 110,000 g2
A7 AR star Fojdl g W7hsh medium Aol 3
o7& thA] oF 110,000 g2 147} QAR sl
Z8F medium Al FEAT]A, oJojA] 18G
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Gallic acid (1) - 4348 (H,0), mp 270 - 272°C,
IR; vEB cm™: 1650 (COO).

Ellagic acid (2)” - ©34 244 (pyridine), mp > 300
°C, IR; vEBr cm™: 1725 (CO).

1-O-Galloyl-B-D-glucose (3)'¥ — 74130448 (H,0), mp
205°C, [olg —21.5° (¢ 0.6, acetone). "H-NMR (270 MHz,
acetone-dy) 8 5.68 (1H, d, J=8 Hz, glc-1), 7.16 (2H, s,
galloyl H).

1,6-Di-O-galloyl-B-D-glucose (4)'% — F4 A=
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(H,0), mp 203 —205°C, [a]¥ —23.0° (¢ 0.6, acetone). 'H-
NMR (270 MHz, acetone-d,+D,0): 6 4.36 (1H, dd, J=4,
12 Hz, glc-6), 4.60 (1H, dd, J=2, 12 Hz, glc-6), 5.72 (1H,
d, /=8 Hz, glc-1), 7.12, 7.16 (each 2H, s, galloyl H).

2,3-Di-O-galioyl-D-glucose (5)'® - 2 FAAH PR
[o]g +133.3° (c 0.5, acetone). 'H-NMR (100 MHz, acetone-
dg+D,0): 84.96 (dd, J=4, 8 Hz, a-glc-2), 5.10 (t, J=8 Hz,
B-glc-2), 5.40 (d, J=8 Hz, B-glc-1), 550 (d, J=4 Hz, or-glc-
1), 5.80 (t, J=8 Hz, a-glc-3), 7.04, 7.06, 7.08 (4H in total,
each s, galloyl-H).

2,6-Di-O-galloyl-D-glucose (6)'" — 7242 43 (H,0),
mp 184 - 186°C, [a]F +18.5° (¢ 0.6, acetone). 'H-NMR
(100 MHz, acetone-dg+D,0): 6 3.56-3.88 (3H, -m, glc-
3,4,5), 4.36 (1H, dd, J=4, 12 Hz, glc-6), 4.61 (1H, br 4,
J=12 Hz, glc-6), 488 —4.96 (2H, m, glc-1,2), 7.10 (4H, s,
galloyl-H).

1,2,3-Tri-O-galloyl-p-D-glucose (7)'% - By sn
2 [o}F +32.0° (¢ 0.6, acetone). 'H-NMR (100 MHz,
acetone-d+D,0): 6544 (1H, t, /=8 Hz, glc-2), 5.64 (1H,
t, /=8 Hz, glc-3), 6.10 (1H, d, J=8 Hz, glc-1), 7.02, 7.10,
7.12 (each 2H, s, galloyl H).

1,2,3,6-Tetra-O-galloyl-B-D-glucose (8)'% — =124}
A, mp 198 — 200°C, [a]¥ +32.8° (¢ 0.9, acetone). 'H-
NMR (270 MHz, acetone-d,): 8 4.61 (1H, br s, glc-6),
549 (1H, t, /=8 Hz, glc-2), 5.68 (1H, t, J=8 Hz, glc-3),
6.18 (1H, d, /=8 Hz, glc-1), 7.00, 7.07, 7.08, 7.18 (each
2H, s, galloyl H).

1,2,3,4,6-Penta-O-galioyl-B-D-glucose (9)"™ — wah4l
FAGREY (o] +18.0° (c 0.8, acetone). 'H-NMR (100
MHz, acetone-d,): 635.66 (1H, t, /=8 Hz, glc-2), 5.69 (1H,
t, /=8 Hz, glc-4), 6.05 (1H, t, J=8Hz, glc-3), 6.32 (IH, d,
J=8Hz, glc-1), 7.00, 7.03, 7.08, 7.10, 7.16 (each 2H, s,
galloyl H).

3-O-Galloyl shikimic acid (10)'? — 541344 (H,0),
mp 255°C (dec.), [o]§ —110.0° (c 0.6, acetone). 'H-NMR
(100 MHz, acetone-dg): 62.42 (1H, dd, J=6, 18 Hz, H-2),
2.88 (1H, dd, J=6, 18 Hz, H-2), 4.07 (1H, dd, /=4, 7 Hz,
H-4), 456 (1H, t, J=4 Hz, H-5), 538 (1H, m, H-3), 6.94
(1H, d, J=4 Hz, H-6), 7.12 (2H, s, galloyl H).

4-O-Galloyl shikimic acid (11)'% — 232353 & 2 a),
(o] ~138.9° (c 0.9, MeOH). 'H-NMR (100 MHz, acetone-
dg): 82.36 (1H, dd, J=6, 18 Hz, H-2), 2.74 (1H, dd, J=6,
18 Hz, H-2), 4.30 (1H, m, H-3), 4.72 (1H, t, J=4 Hz, H-
5), 5.16 (1H, dd, J=4, 7 Hz, H-4), 6.88 (1H, d, J=4 Hz.
H-6), 7.10 (2H, s, galloyl-H).

Corilagin (12)" — w21 2-2KH,0), mp 221 — 212°C
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[o] —23.2° (c 0.9, MeOH). 'H-NMR (100 MHz, acetone-
dgs+D,0): 6 6.38 (1H, d, J=2 Hz, glc-1), 6.71, 6.84 each
1H, s, hexahydroxydiphenoy I(HHDP)-H, 7.13 (2H, s,
galloyl H).

Geraniin (13)"® — 42 9(H,0), mp 218 - 221°C
(dec.), [o]g —147.8° (c 0.9, MeOH). 'H-NMR (100 MHz,
acetone-dg): 04.28 —4.54 (1H, m, glc-5), 4.68 —5.00 (2H
in total, m, glc-3,6), 5.17 (1H, s, DHHDP-H), 5.40 — 5.60
(3H in total glc-2,4,6), 6.53 [1H, s, dehydrohexahydroxy
(DHHDP)-31, 6.59 (1H, s, glc-1), 6.67, 7.11 (each 1H, s,
HHDP-H), 7.19 (2H, s, galloyl H), 7.28 (1H, s, DHHDP-
3).

Putranjivain A (14)'® — %2343 (H,0), mp 252 —
253°C (dec.), [a]g -62.0° (c 1.0, MeOH). '"H-NMR (100
MHz, acetone-d,): 8 1.64 (1H, d, J=14 Hz, put-3), 2.72
(1H, dd, J=1.5, 14 Hz, put-3), 3.94 (1H, m, put-5"), 4.17
(1H, br s, put-4"), 4.19 (1H, m, put-5"), 4.25 (1H, s, put-
3"), 445 (1H, dd, J=8, 11 Hz, glc-6), 4.72 (1H, dd, J=9,
12 Hz, glc-6), 475 (14, d, J=1.5 Hz, put-1), 4.92 (1H, dd,
J=8, 9 Hz, glec-5), 5.05 (1H, s, put-1"), 5.35 (1H, d,
J=4 Hz, glc-3), 5.61 (1H, s, glc-2), 5.66 (1H, d, J=4 Hz,
gle-4), 6.53 (1H, s, glc-1), 6.66, 7.08 (each 1H, s, HHDP-
H), 7.19 (2H, s, galloyl H), 7.32 (1H, s, putranjivainoly-
3%

Bischofinin (15)'¥ — gralalZ 8 Bat (o3 —152° (c
1.6, MeOH). 'H-NMR (100 MHz, acetone-d,+D,0): &
1.66 (1H, d, J=14 Hz, bis-3), 3.02 [1H, dd, J=2, 14 Hz,
bishofinoyl(bis)-31, 3.78 (1H, d, J=9 Hz, bis-6"), 4.07 (1H,
dd, J=7, 9 Hz, bis-6"), 423 (1H, dd, J=7, 13 Hz, bis-5",
4.30 (1H, d, J=6 Hz, H-4), 449 (1H, d, J=7, 12 Hz, glc-
6), 4.59 (1H, dd, J=7, 12 Hz, glc-6), 4.85 (1H, d, J=2 Hz,
bis-1), 4.96 (1H, t, J=7 Hz, bis-5), 5.32 (1H, dd, J=1.5,
4 Hz, glc-3), 5.38 (1H, d, J=4 Hz, glc-4), 5.52 (1H, dd,
J=1.5, 3 Hz, glc-2), 6.50 (1H, d, J=3 Hz, glc-1), 6.68,
7.05 (each 1H, s, HHDP-H), 7.20 (2H, s, galloyl H), 7.34
(1H, bis-3").

Repandusinic acid A monopotassium salt (16)'% —
AR HED, [0)F +19.8° (¢ 1.6, MeOH). 'H-NMR
(100 MHz, acetone-dg+D,0): 8 4.64-4.73 (2H in total, m,
glc-5,6), 4.85 (1H, br d, J=3 Hz, glc-3), 4.91 (1H, br s,
H-2Y), 5.49 (1H, br s, H-3'), 5.56 (1H, br d, /=3 Hz, glc-
4), 6.27 (1H, d, J=4 Hz, glc-1), 6.74, 6.85 (each 1H, s,
HHDP-H), 6.96 (1H, s, H-5", 7.13 (1H, s, H-3"), 7.17
(2H, s, galloyl-H).

Carpinusin (17)" - S2I22HH,0), mp 238 - 239°C,
(0] +34.4° (c 1.0, MeOH). 'H-NMR (270 MHz, acetone-
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dg): 64.06, 4.12 (1H in total, each d, J=12 Hz, glc-6),
4.50 —4.80 (1H, m, glc-5), 5.01 (d, J=2 Hz), 5.24 (s),
DHHDP-1, 5.30-5.60 (2H in total, m, glc-2,4), 6.08 (1H,
m, glc-3), 6.26 (1H, br s, glc-1), [6.27(d, J=2 Hz), 6.57(s),
DHHDP-3], 6.89, 6.91 (each 1H, s, HHDP-H), 7.18 (2H,
s, galloyl H), 7.29 (1H, s, DHHDP-3").

Helioscopinin A (18) — SH4E2H(H,0), mp 245 —247°C,
[a]y +1014° (c 0.5, acetone). 'H-NMR (270 MHz, acetone-
dg+D,0): 8§4.20 (1H, m, glc-6), 470 (1H, m, glc-5), 4.99
(d, J=2 Hz, DHHDP-1), 5.08 - 5.30 (3H in total, m, glc-
2,4.6), 5.24 (s, DHHDP-1), 5.80, 5.92 (1H in total, each br
s, glc-3), 6.27 (d, J/=2 Hz, DHHDP-3), 6.59 (s, DHHDP-3),
6.56, 6.70, 6.89, 6.91 (2H in total each s, HHDP-H), 7.16
(2H, s, galloyl H), 7.26 (1H, s, DHHDP-3").

Helioscopinin B (19) — ¥A122HH,0), mp 219 —220°C,
[o]gs +74.0° (c 0.5, acetone). 'H-NMR (270 MHz, acetone-
d+D,0): 83.99 (1H, dd, J=3, 6 Hz, glc-2), 4.70 (1H, t,
J=10 Hz, glc-6), 5.25 (1H, t, J=6 Hz, glc-3), 5.87 (1H, d,
J=3 Hz, glc-1), 6.76, 6.87 (each 1H, s, HHDP-H), 7.15
(2H, s, galloyl H).

Jolkianin (20)"? - FZAFZYIEL [zt —0.8° (c 0.,
acetone). Negative FAB-MS m/z: 1887 [M-HJ.

Phenazine of jolkianin — A& (100 mg)yg 10% AcOH-
EtOH®) 83 A]7] 3L, o-phenylenediamine (9 mg)S 7}k
0°CollA] 24X]7F WES-AIZ] phenazine F=XE ATt A1
2 2(H,0), mp > 300°C, [a]y -68.3° (¢ 0.6, acetone).
positive FAB-MS m/z: 1941 [M+H]", '"H-NMR (100 MHz,
acetone-d,+D,0): 6 4.03 (1H, dd, J=5, 11 Hz, glc-0-5),
4.44 (1H, dd, J=5, 11 Hz, glc-a-6), 4.54 (1H, dd, J=4,
11 Hz, glc-B-6), 4.56 (1H, m, glc-B-5), 4.76 (1H, t,
J=11Hz, glc-B-6), 4.97 (1H, br s, glc-0-4), 525 (1H, dd,
J=3, 7Hz, glc-B-4), 533 (1H, t, J=11 Hz, glc-0-6), 5.49
(1H, br s, gle-a-3), 5.53 (1H, dd, J=3, 7 Hz, glc-B-2),
5.71 (1H, br s, glc-0-3), 5.86 (1H, t, J=7 Hz, glc-B-3),
6.15 (1H, d, J=3 Hz, glc-B-1), 6.23 (1H, br s, glc-a-1),
6.68, 6.74, 6.83, 6.84 [each 1H, s, phenazine(phe)-3], 7.11,
7.12 [each 1H, d, J=2 Hz, dehydrodigalloyl(DHDG)-H],
6.85, 7.32 (each 1H, d, J=2 Hz, DHDG-H), 7.01 (1H, s,
phe-3"), 7.11, 7.12 (each 2H, s, galloyl-H), 7.17 (1H, s,
DHDG-H), 8.04 (1H, s, phe-3), 7.99 — 8.04, 8.28 — 8.33

-(each 2H, m, phe-2", 3", 4", 53").

Furosin (21)"? — 422H,0), mp 197 — 198°C (dec.),
[w]® —142.1° (¢ 1.0, MeOH). 'H-NMR (100 MHz, acetone-
daD,0): 8534 (1H, s, DHHDP-1), 646 (1H, d, J=2 Hz,
gle-1), 6.53 (1H, s, DHHDP-3), 7.23 (2H, s, galloyl H),
7.28 (1H, s, DHHDP-3).
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2,5-(S)-HHDP-3,6-anhydromannofuranose (22)" —
A 5 9k(H,0), 'H-NMR (270 MHz, acetone-d,+D,0): 8
3.53 (1H, d, J=11 Hz, man-6), 3.85 (1H, dd, J=2.5, 11 Hz,
man-6), 4.82 (4H in total, m, man-1,2,3.4), 5.12 (1H, dd,
J=2.5, 4Hz, man-5), 7,23, 7.24 (each 1H, s, HHDP-H).

1-Desgalioyl eugenin (23)'? — F3ATAF R o]
+100.8° (¢ 1.3, acetone). 'H-NMR (100 MHz, acetone-d.): &
3.38, 3.87 (each d, J=13 Hz, glc-6), 5.14 (d, J=8 Hz, §-
gle-1), 5.57 (d, J=4 Hz, o-glc-1), 5.60 (t, J=9 Hz, B-glc-3),
5.89 (d, J=10 Hz, a-glc-3), 6.51, 6.52, 6.67 (2H in total,
each s, HHDP-H), 6.97, 7.02, 7.08, 7.09 (4H in total,
each s, galloyl H).

Excoecarianin (24)' — M2 A PR [ +122°
(c 0.9, acetone). '"H-NMR (270 MHz, acetone-d,+D,0): &
[4.16, 4.34 (each 1H, dd, J=7, 10 Hz), 4.53, 4.60 (3H in
total, m), 4.72 (1H, dd, J=9, 10 Hz), glc-5,5,6,6', 4.92 (d,
J=2 Hz, DHHDP-1), 5.12 (1H, br s, glc-3"), 5.15 (s,
DHHDP-1), 5.28 (1H, d, J=3 Hz, glc-2"), [5.35 (d,
J=4 Hz), 545 (s), 5.54—-5.57 (m), 3H in total, glc-2,3,4],
575 (1H, d, J=3 Hz, gc-4'), 6.24 (d, J=2 Hz, DHHDP-3),
6.40 (1H, d, J=4 Hz, glc-1', 6.53 (s, DHHDP-3), 6.54
(1H, d, J=6 Hz, glc-1), 6.40, 6.79, 7.00, 7.07, 7.12 (each
1H, s, HHDP and valenoy! H), 7.02, 7.15, 7.16 (each 2H,
s, galloyl H), 7.20, 7.26 (each s, DHHDP-3").

Euphorbin D (25)"® — @& (o] +27.3° (¢ 1.0,
MeOH). 'H-NMR (270 MHz, acetone-d+D,0): 8[4.92 (d,
J=2Hz), 5.22 (s), DHHDP-1], [6.23 (d, J=2 Hz), 6.32 (s),
DHHDP-3], 6.55, 6.56, 6.96, 6.98 (each s, HHDP-H),
6.93, 6.94, 7.23, 724 (each s, galloyl H).

Euphorbin D2| phenazine — 34 34 & & Z4(H,0),
mp > 300°C, 'H-NMR (270 MHz, acetone-d+D,0): 84.09
(1H, dd, J=4, 12 Hz, glc-6), 4.31 (1H, dd, J=4, 13 Hz,
gle-6), 4.58 (1H, dd, J=4, 13 Hz, glc-6"), 4.73 (1H, dd,
J=8, 12 Hz, glc-6), 4.90 (1H, d, J=8 Hz, glc-1", 5.03 (1H,
dd, J=4, 8 Hz, glc-5), 5.36 (1H, d, J=8 Hz, glc-2"), 5.44
(1H, d, J=9 Hz, glc-3", 5.49 (1H, d, J=4 Hz, glc-4), 5.57
(1H, d, J=4 Hz), 5.63 (1H, t, J=9 Hz, gic-4"), 5.76 (1H, d,
J=6 Hz, glc-2), 6.18 (1H, d, J=6 Hz, glc-1), 6.54, 6.55,
6.98, 7.24 (each 1H, s, aromatic H), 6.98, 6.99, 7.14
(each 2H, s, galloyl H), [7.54 (s), 8.31 (s), 7.95 —8.07,
8.26 —8.36 (each 2H, m), phe-H].

Rugosin E (26)'"® — 92 AREL (0] +136.0°
(c 0.9, MeOH). 'H-NMR (270 MHz, acetone-d,): 6 6.17
(d, /=8 Hz, glc-1), 6.25, 6.47, 6.49, 6.67, 7.16 (each s,
HHDP and valoneoyl H), 6.99, 7.03,7.08, 7.09 (8H in
total, each s, galloyl H).

13

Hippomanin A (27)"¥ — SZ2AFARED (o] +62.1°
(c 0.6, H,0). 'H-NMR (100 MHz, acetone-d,+D,0): § 4.91
(dd, J=4, 9 Hz, o-glc-2), 5.46 (d, J=4 Hz, o-glc-1), 6.62,
6.64, 6.72, 6.75 (each s, HHDP-H), 7.16, 7.17, (2H in
total, s, galloyl H).

Jolkinin (28)" - [a]g —55.4° (c 0.7, acetone), IR n,,,
(neat): 3448, 1719, 1614, 1526, 1446 1316, 1213 and
1036 cm_l, FABMS m/z 1143 [M-H] Anal. Calcd for
C,H,0,, H,0: C, 48.55 H, 3.29. Found: C, 48.31; H,
3.19. '"H NMR (500 MHz, CDCl,): glucose §6.41 (1H, br
s, H-1), 527 (1H, br s, H-2), 621 (1H, br t, J=3.0Hz, B-
3), 5.18 (1H, br d, /=3.0 Hz, H-4), 478 (2H, m, H-5, 6),
438 (1H, m, H-6), galloyl 8: 7.15 (2H, s, H-2, 6), HHDP
§7.06 (1H, s, H-3), 6.63 (1H, s, H-3%, 2,4-acyl group 6:
4.86 (1H, s, H-1), 2.64 (1H, s, H-3), 4.31 (1H, dd, J=3.9,
42 Hz, H-5", 3.79 (1H, dd, J=4.2, 11.6 Hz, H-6'), 3.67
(1H, dd, J=3.9, 11.6 Hz, H-6", 7.01(1H, s, H-3"), Be-
NMR (125 MHz, CDCl,): glucose 692.1 (C-1), 70.6 (C-
2), 60.8 (C-3), 68.6 (C-4), 72.4 (C-5), 64.0 (C-6), galloyl
$120.0 (C-1), 110.5 (C-2, 6), 145.9 (C-3, 5), 139.8 (C-4),
165.3 (C-7), HHDP $ 117.0 (C-1), 115.0 (C-1%), 124.2 (C-
2), 125.7 (C-2Y, 110.5 (C-3), 107.5 (C-37), 144.6 (C-4),
145.3 (C-4), 137.7 (C-5), 136.2 (C-5), 145.1 (C-6), 1449
(C-6), 166.4 (C-7), 168.7 (C-7), 2.4-acyl group & 53.2
(C-1), 54.9 (C-2), 56.5 (C-3), 102.4 (C-4), 96.2 (C-5),
106.0 (C-6), 169.2 (C-7), 173.2 (C-1'), 86.6 (C-2'), 104.8
(C-3", 86.9 (C4), 81.5 (C-5), 62.7 (C-6), 118.5 (C-1"),
115.3 (C-2"), 112.9 (C-3"), 147.3 (C-4"), 134.8 (C-5"),
1499 (C-6"), 1654 (C-7").

27 % &

Aujag el A3 dul=9] MeOH 27} rat®] liver
homogenateZ5-E] ZA| ¢+ Sor-reductase 72 ZaHA A3l
Srhe AR Yo 2148 dulse] HERERY S=E
o BB A%, 2850 SIFES il 728 A4St
3 RAEA IAEAE SAEIGIY ddi=el EeE 3}
S-S 2% phenold SIRHER phenol carboxylic acid’} 2
% (1, 2), gallotannin®] 9% (3-11), ellagitannin®] 17
(12-28)°]120t}. So-reductased] T S48 A& = in
vitroo A 5e] Aol 2lated AAdo] AAEE= S dihy-
drotestosterone (DHT)®] %= GC-MSE =431, o] Y-
linoleic acidE UFEAZE 3t JqA&E %= IS
(Table I).

288 385 94 1,2,3,4,6-penta-0-galloyl-B-D-
glcose (9)Z #9821+ gallotannin XU} ellagitannin®] 73
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Fig. 1. Chemical structures of compounds isolated from E. jolkinii
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Table 1. Inhibitory effects of some natural compounds on So-reductase activity of rat liver

Inhibition ratio(%) of So-reductase

Tested compounds

Concentration of tested compounds (UM)

2.5 5.0 10 20 40 80 100 200
Gallic acid(1) NA NA NA NA NA NA NA 26
Ellagic acid(2) NA NA NA NA NA NA NA NA
1-O-G-B-D-gle(3) NA NA NA NA 15 18 38 40
1,6-Di-O-G-B-D-glc(4) NA NA NA NA NA 27 30 31
2,3-Di-0-G-D-gle(5) NA NA NA NA NA NA NA NA
2,6-D-0-G-D-glc(6) NA NA NA NA NA NA NA 24
1,2,3-Tri-O-G-B-D-gle(7) NA NA NA NA NA 28 40 42
1,2,3,6-Tetra-O-G-B-D-glc(8) NA NA NA NA 16 49 52 59
1,2,3.4,6-Penta-O-G-B-D-glc(9) 30 36 41 65 72 83 100 100
3-O-G-Shikimic acid(10) NA NA 13 18 29 48 52 65
4-O-G-Shikimic acid(11) NA NA NA NA 23 27 49 56
Corilargin(12) NA NA NA NA NA NA NA 23
Geraniin(13) NA NA NA NA 16 35 38 52
Putranjivain A(14) NA NA NA NA NA NA NA NA
Bischofinin(15) NA NA NA NA NA NA NA NA
Repandusinic acid(16) NA NA NA NA NA NA NA NA
Carpinusin(17) NA NA NA NA 28 37 39 48
Helioscopinin A(18) NA NA 14 19 37 39 51 55
Helioscopinin B(19) NA NA NA NA . NA NA NA 26
Jolkianin(20) NA NA NA NA NA NA 26 38
Furosin(21) NA NA NA NA NA 34 39 51
2;1511)(123‘01:1}:311:)&1211086(22) NA NA NA NA NA NA NA NA
1-Desgalloyl eugeniin(23) 24 24 26 30 46 83 100 100
Excoecarianin(24) 25 37 50 80 100 100 100 100
Euphorbin D(25) 48 62 93 100 100 100 100 100
Rugosin E(26) 32 80 100 100 100 100 100 100
Hippomanin A(27) 14 15 26 41 93 100 100 100
Jolkinin(28) NA NA NA NA NA 24 29 31
Y-linoleic acid NA NA 12 35 48 74 100 100

Microsome were prepared from the liver of adult Sprague-Dawley female rats. NA: less than 10% inhibition

anomeric ¥47} free?l 73-9-(5-6) EtR= galloyl groupl 2
AgH o 9 34, 717t HlwA ek A o
A EAE YERASITE. B3 galloyl group®] S2zlell €3k 2}
ol Tl YehRlE kA1t galloyl group?] $7F
S7F Ers 2SS vwE e AAlskE EEe U
EF 91 TH7-9). Polyalcohol®] shikimic acid$l 7 %ol &=

galloyl group®] A Ao wepx a48Ado] gk Aol
E BIAR 194 U= Zol= ofATka0, 11). b4
gallotannin®] 74-¢-oll §484 A EAE Jepl7] $8iA
£ R30] glucose®] 2, anomeric center’} galloyl group2-
2 23] FHolow galloyl group® 7t BS54t
o] 7IHE 4 Ut
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Ellagitannin®] 7 -$-= &2} W ol hexahydroxydiphenoyl
(HHDP) group 2]¢l| 22} 4F3}&E<2] dehydrohexahydroxy-
diphenoyl(DHHDP) groupe] ZAg =] e shgEo] vlw
A 7kt @48 Rvh129) 13, 185 19). X ellagitannin
©] monomer Er= dimer®] 7971 73t 848 B3len
(24-26), 1-desgalloyl eugeniin(23)¢] 7-2-oll& glucose2]
anomeric center’} freeQlH| % B3l 73 AAEA oA
BIE VeI 310 o] gallotannin®] 7-$- i<
4 E4o] anomeric center’} galloyl group® Z X3k A
Soll s E45 v Ade vE 44 € & ok
Glucose2] 1, 6919l HHDP groupS 712 1+ ellagitannin
(17-19)2] A9} glucose?] 3, 631l HHDP group2 714]
I & ellagitannin (12, 13)9] H$olle E484 JAE
Foll= EH o7} gilont, 2, 499 A8k 2= DHHDP
group®] conformation®]| (S)-conformationS Z++= ellagitannin
(19)°] (R)-conformationrs Z}+= ellagitannin (17)2] 7-$- 2
otk 24 24 JAEFHTE St

4 =

AAEETE 2R oA ¢ 2= X 2345 UYepille
B8 /Esl] 93819 Soreductased] 842 Ak &
A& g2 R e Refsly thed 22 4ES 9tk

L 9= &2 F2EZHH 2859 siRtES 28t
gor, ¥ SRtE2 =5 phenold SIFEZ gallotannin
2 A#AFGHE) 115, ellagitannin®] 175 o]t

2. 50-Reductase®] 84 JA| &= ellagitannin®]| ¥ 23
Zret 2Ag JAlgAE JERJISH, euphorbin D (25)
7} 7V 73ek 248 AAEIE Jelih

3. Gallotannin®] 7-$- glucoseE ZH O Z = A9-oll=
glucose®] anomeric B47} freedl 73-$-Eth= galloyl group
o7 AgE] Je A9t vy A 2484 dAR
= JehliloH, galloyl group?] 71 271 242 G4
39S Bl s JAlshe e eI

4. Ellagitannine {2} W}l hexahydroxydiphenoyl group
2ol dehydrohexa-hydroxydiphenoyl group®] Z@=o] =
3hgHEo] HwA et E4S EH2™, monomer R
dimer®] 73-¢7F 748 24 2t
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5. Glucose?] 2, 4%]9 ZE3l2 U= dehydrohexahy-
droxydiphenoyl group®] conformation®] (S)-conformation=
ZF= ellagitannin®] (R)-conformation ZHe ellagitannin®]
AS7t B4 4 A &I} Wkt
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