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chart 1

Dried Bark (6. 4kg) of M. ranarius

| 70% aq. acetone

extract

| concd

ppt

filtrate

concd
S-c
r——-——————

Fr.1 (71g) Fr. 11 (445g)
M-b
F-b S-d
S.c F-b
' S-c
TB-1(1)  |>¢ S-d
(620 mg)  IB-9 (9) >4 g0 (10) | M-b
(20 mg) TB-2(2) TB-5(5 [S-c M-b B-b (280 mg) S-C
M-b
(390 mg) (110 mg) " TB8(8) TB-4(4) TB-3 (3)
[ | (250 mg) (70 mg) (1.8 g)
TB-7 (7)  TB-6 (6)
(20 mg) (800 mg)

S: Sephadex LH-20

M: MCl-gel CHP 20P b: H:O-MeOH
F: Fupi-gel ODS G-3 c: 80% MeOH
B: Bondapak C:s / Porasil B d: EtOH

TB-1: Corilagin (1)

1B AT ¥ R, [2]31-190.2° (¢=0.8, aceto-
ne). 'H-NMR (acetone-ds)d: 4.01-4.20 (2H, m, H
-2,6), 4.43-4.64(2H, m, H-4.5), 4.83-5.08 (2ZH, m,
H-3.6). 6.38(1H. s, H-1). 6.69, 6.84 [each 1H, s,
hexahydroxydiphenoyl (HHDP)-H], 7.12 (2H,s,
galloyl H).

TB-2: Mallotinic acid (2)

Wty AL B K, [¢]33-75.7° (¢=0.9,
MeOH). 'H-NMR (acetone-ds)d: 3.99 (IH,
broad [br] s, H-2), 4.08 (IH, dd, J=7, 10Hz, H-6
1,4.42 (1H, brs, H-4), 4.49 (IH, brt, J=— 10Hz, H
-5),4.71 (1H, t, J=10Hz, H-6), 4.75 (1H, br s \H
-3), 6.33 (IH, d, J=3Hz, H-1), 6.64, 6.72, 7.13
(each 1H, s, valoneayl H), 7.19 (2ZH, s, galloyl H).

TB-3: Geraniin (3)
# 58 K (H.0), mp 218-221°C (dec.), [«]3?-
147.8° (¢=0.9, MeOH). 'H-NMR (acetone-ds+
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a: H:O-MeOH-acetone

D:0)s: 4.28-4.50 (1H, m, H-6), 4.68-4.85 (2H in
total, H-5,6), 4.89 [1/4H, br s, dehydrohexahy-
droxydiphenoyl (DHHDP) H-1], 5.15 (3/4H, s,
DHHDP H-1), 5.35-5.46 (3H in total, H-2,3,4),
6.20 (1/4H, br s, DHHDP H-3), 6.48 (3/4H, s.
DHHDP H-3), 6.55 (1H. s, H-1), 6.63, 7.05 (each
IH, s, HHDP H), 7.17 (2H,s, galloyl H), 7.23 (1
H, s, DHHDP H-3").

TB-4: Macarinin A(4)

WOHE B G K, [¢]d%-42.0° (c= 1.1,
MeOH). "H-NMR (acetone-ds + D:0)0o: 4.25-4.50
(1H, m, H-6), 4.60-4.90 (2H, m, H-5,6), 4.94 (1/3
H, d, J=2Hz, DHHDP H-1), 5.17 (2/3H, s,
DHHDP H-1), 5.35-5.60 (3H, m, H-2,3,4), 6.25 (
1/3H, d, J=2Hz, DHHDP H-3 ),6.53 (2/3H, s,
DHHDP H-3), 6.54 (1H, br s, H-1), 6.73, 7.01,
7.11.7.19,7.20,7.26 (4H 1n total, each s, aromatic

H)., 7.21 (2H,s, galloyl H).
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T'B-5: Putranjivain B(5 )

T K (H20), mp 229-230°C. [«]23-68.6°(c
= 1.0, acetone). 1H-NMR (acetone-ds)d: 1.64 [IH
, d, J= 14Hz, putranpivainoyl (put.) H-3], 2.78 [1
H, br d, J=14Hz, put. H-3}, 4.29 (1H, s, put. H-
3'), 4.61 (IH, m, H-3), 4.84 (1H, s-like, put. H-1
), 498 (IH, m, H-4), 5.01 (1H, s, put. H-1"),
534 (IH, br d, J=3Hz, H-2), 6.37 (1H, d, J=3
Hz, H-1), 7.21 (2H, s, galloyl H), 7.35 (1H, s,
put. H-3").

TB-6: Putranjivain A(6 )

A0 AR Bl (H0), mp 252-253°C(dec.). [o]3?
62.0° (¢=1.0, MeOH). 'H-NMR (270 MHz,
acetone-ds)o: 1.64 (1H, d, J=14Hz, put. H-3),
2.72 (1H, dd, J=1.5,14Hz, put. H-3), 3.94(1H, m
. put. H-5"), 4.17 (1H, s-like, put. H-4"), 4.19 (1
H, m, put. H-5"), 4.25(1H, s, put. H-3"), 4.45 (1
H, dd, J=8, 11Hz, H-6), 4.72 (1H, dd, J=9, 11
Hz, H-6), 4.75 (1H, d, J=1.5Hz, put. H-1), 4.92
(1H, dd, =8, 9Hz, H-5), 5.05 (1H. s, put. H-1")
, 5.35 (1H, d, J=4Hz, H-3), 5.61 (1H, s, H-2), 5.
66 (IH, d, J=4Hz, H-4), 6.53 (1H, s, H-1), 6.66,
7.08 (each 1H, s, HHDPIH), 7.19 (2H, s, galloyl
H), 7.32 (1H, s, put. H-3").

TB-7: Mallommn (7)

o E I S B K, [o]83-48.3° (¢=0.5,
MeOH).'H-NMR (acetone-ds+ D:0)d: 1.62 (1H,
d, J=14Hz, put. H-3), 2.72 (1H, br d, J= 14Hz,
put. H-3), 4.73 (1H, s-like, put. H-1), 5.03 (1H. s,
put. H-l ), 5.33 (1H, br d, J=4Hz, H-3), 5.41(l
H, brd, J=2Hz, H-2), 5.57 (1H, br, H-4), 6.46(]
H, d, J=2Hz, H-1), 6.67, 6.85, 7.14 (each 1H, s,
valoneayl H), 7.25 (ZH, s,galloyl H), 7.26 (1H, s,
put. H-3").

TB-8: M&llﬁpkzlmm (&)
oy A B B K L [2]d7.3° (e=1.0,
MﬁGH) 1H-NMR(?7UMH? ;zcet'(}ne“dajf Dz()){i'

ot

Hz, put, H«B)3 4.,17(1H, S- _zke, pul.. H-4" )3 4.23(_]
H, s, put. H-3"), 4.51 (1H, dd, J=8,10Hz, H-6),
4.74 (1H, s-like, put. H-1), 5.04 (1H, s, put. H-1"

), 5.32 (1H, br d, J=4Hz, H-3), 5.62 (1H. br s,
H-2). 5.71 (1H. br s, H-4), 6.54 (1H, s, H-1), 6.69

1-a {HHDP)-
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, 6.85,7.01 (each 1H, s, tergalloyl H), 7.21 (2H, s,
galloyl H), 7.32 (1H, s, put. H-3")

TB-9: Repandusinic acid A (9)

R BB R L [o]d3-54.3° (¢=0.9,
MeOH). '"H-NMR (270 MHz, acetone-deé)d: 4.23
(1H, d, J=4Hz, H-2), 4.29 (1H, dd, J=7, 10Hz,
H-6), 4.60 (1H, t, J=7Hz, H-5), 4.69 (1H , dd, J
— 7, 10Hz, H-6), 4.88 (1H, d, J=—4Hz, H-3), 5.31
[1H, d, J=2Hz, dehydrochebuloyl(DCHE) H-2),
5.56 (1H, d, J=2Hz, DCHE H-3), 5.60(1H, d, J
—=4Hz, H-4), 6.23 (I1H, d, J=4Hz, H-1), 6.70,
6.85 (each 1H, s, HHDP H), 7.13 (2H, s, DCHE
H-3".5), 7.15 (2H, s, galloyl H).

I'B-10: Phyllanthusiin C(10)
W’ E P B R L [0]d%-80.3° (¢c=0.8,
MeOH). negative FAB-MS m/z: 633, 925[M-H]"
. "H-NMR (270 MHz, acetone-ds)d:2.24(1H, t,
J=11Hz, 2,4-acyl H-3), 2.44 (1H, dd, J=7, 11Hz
, 2,4-acyl H-3), 4.37 (II—L dd, J= 12, 14Hz, H-6),
4.61 (IH, dd, J=7, 11Hz, 2.4-acyl H-4), 4.63 (1H
s, 2,4-acyl H-1), 4.84~4.93 (2H, m, H-5.6), 5.39
(IH, d, J=2Hz, H-4), 5.58 (2H, br s, H-2.3),

ey

CH

e

1. RT;PQ: 1-3

2. R} ,Qz: 2-a

2-a(valoneayl):

Figure 1. Structures of 1, 2 and la, 2a, 2b, 2¢
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6.40 (IH, s, H-1), 6.68, 7.05 (each 1H, s,
HHDP H),7.10 (2.4-acyl H-3"), 7.15 (2H, s, ga-
lloyl H). '°*C-NMR(acetone-ds+ D.0)5: 46.3 (1),
65.8 (glc C-4), 63.2(d), 62.5(glc C-3), 63.9 (glc C-
6), 68.1 (gle C-2), 72.8 (glc C-5), 74.8(d), 78.3 (s),
92.0(glc C-1), 107.6 (HHDP C-3,3"), 110.6(galloyl
C-2, 6), 1169, 117.2 (HHDP C-1, 17), 119.9(ga-
oyl C-1), 124.3, 125.4 (HHDP (C-2.2%), 1364,
137.8 (HHDP C-3,5"), 140.0 (galloyl C-4), 144.7,
144.9, 145.2, 145.5 (HHDP C-4,4°,6,6’), 1459
(galloyl C-3.57), 119.2(2,4-acyl C-17), 1154 (2,4-
acyl C-27), 111.3 (2,4-acyl C-3°), 147.0(2,4-acyl C-
4’), 135.8 (2.4-acyl C-57), 149.7 (2,4-acyl C-67),
164.8, 165.3, 166.5, 168.9, 173.6 (-COO-).

Z. 5t

QE Bl 4y Aral , B IINR  1 B 80 o7 BfE 1S 2l 2
10 = L&Y (TB-1~TB-10), HE 2 1 IE
anr

TB-15s H B AL % K, [«]p-190.2°, H TH-
NMREFERE R Z galloylZE[§ 7.12 (2H, )], HHDP
&[0 6.69, 6.84 (each 1H, s)] X ¥E[S 6.38 (1H, s),
anomeric H]<Z W I B corilagin (1)12 #E 5 L
2 — 2, ST HERE TB-1F5corilagin.(?

fgz 91 H
-0 O- C OH
Q O H

3. R‘],Rz - 1‘“&
4.R1,Rp=2-¢

Figure 2. Structures of 3 and 4
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TB-2B R BB R, [0]o75.7°, H 1H-
NM R 55 B8 = B8 o TR I IEE B corilaginFHAE L, IR

Blglucosexz 1,3,6{7 2 OHZE IR FAL, B3, 611
P 288 2 BE R fFaromaticrE P R EHHI1E2HZ
singlet[é 7.19 (2H, s)] 2 318 1H Z singlet[s 6.64,
6.72, 7 13 (each 1H s)] Al I #E # TB- 2%1&%%&
' -a)( Hll
mallotinic am_d)(“,tergalloylﬁé (2-b)( Bl mallorepa-
nin)®Bmacaranoyl&(2-c)(Blmacarinin C)*¥Z B8
ZHEEY REZMNEYEE LB E 'TH-NMR
¢ 0 HE B2 TB-248 & B, 3,6 {i7 # valoneayl & 2
mallotinic acid(2) (ZIE—),

TB3IG E B e K, [«]p147.8°, E 1 H-
NMRFE FEHRDHHDPEZSEE M6EE T

AREEZ R ERIKIE[54.89 (1/4H, br s), 5.15 (3/4H,

s), 6.20 (1/4H, br s), 6.48 (3/4H,s)] & ¥ .Z anom-
eric H[d 6.59 (1H, )] I IE , £ aromatics8 8k ,
TB-3Z2 H galloylz[6 7.17 (2H,s)], DHHDPZ:H-3]
5 7.23 (1H, )| W IEH, BB £ 6.63, 7.05
(each 1H, s)Z W, BHHDPEZ R, L F 2
¥ BH R TB-35% 1-0-galloyl-2,4-(R)-DHHDP-3,6-
(R)-HHDP-f-D-glucopyranose(geraniin)(3) (&
), BB geraniinfE ¥E L E RN MR < .Y

TB-4f = B G B B oK, [o]p-42.0°, H 1H-
NM R EEF aliphaticiH 3 & anomeric H[é 6.54 (]

H, )| W & DHHDPH 4 i gk f8 2 W K EF =[5
4.94 (1/3H, d, J=2H2z), 5.17 (2/3H.s), 6.25 (1/3H
. d, J=2Hz), 6.53 (2/3H, s)|¥7 H TB-3#R & 381/,
1M 7F aromatic i 8% 2 B K BR galloylZ£[6 7.21 (2H,
)] W W 7+, R EH S 6.73, 7.01, 7.11, 7.19, 7.20,
7.26 (4H in total, each s)H:4{fHaromatic HZ I

, BN TB-482 TB-3.2 glucose BF ¥ B H F 5] & con-
formaton, & #£ 1 if % B galloyl £ , 2,4 £ B

DHHDP & |, 111 3,6 {if 2 H galloyl substituted &
HHDPX - It 0] 82 & valoneayl E (2-a), tergalloyl
H(2-b)Emcaranoyl& (2-¢), L EL = 3% 7 'H-NMR
j”l’i LY, B3, 67 ¥ tergalloyl3 & macarinin A(4
YO (A E ) s a2, A BAE HE 5 1 B PR T A
Ao B S 114
TB-55 H B K, [0],-68.6°, H 'H-NMRJE
L TE S5 1.64, 2.78 (each . 1H, d, J=14Hz) &
geminal protonZ WINIE, LI AES 4.29, 4.84, 5.01
5 7.35 (each 1H,s)<Z Qﬁ”ﬁﬂ@ d putranjivainoyl
Z R E S AL FEEE F Y 2 Fanomeric HZ
KIS 6.37 (1H, d, J““3H?)]E&gd loyl&E 2 TR I
&[5 7.21 2H,s )], BB A F BB HE E TB-55 putra-
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5. Ri=Rg=H

6. R] =R2 =1-a
7.R1.R2 =2-2a
8.R1.,Ro=2-Db

Figure 3. Structures of 5,6,7 and &

njivain B(5) iz[n% = LRSS E T H-NMR Y 3t

VBRI RE
TB-65 8 ‘%ﬁiﬂkm [0]o=62.0°; TB-75 % &

BEMTB R, [1]n-48.3° TB-8 5 1k % £ 48 5,
MR [o]o7.3% =& Z 'H-NMR L 2L 415 B 16 43
Firik , 2 B B putranjivainoy £ i 28 2 08 U I &

glucoseZ LI, H glucoseZ OH £E 15 #% B 211
:%ﬁdromdtzcbﬁﬁﬁz[ﬁ%{@ﬂ%ﬁfrm £ TB-61
= bR galloyl & W Y K putranjivainoyl £ &2 H-3
IO B S 6.66, 7.08 (each 1H.s)i% 8 5
HHDP < I, L F B8R R B putranjivain A
HEBET — B A X TB-6 5 putranjivain A(6).9TB-
7R TB-8H B® galloyl % & putranjivainoyl & 2 H-3
IR, 1 =18 THZ singlet UL [TB-7: 8 6.67.
6.85, 7.14 (each 1H, s); TB-8: 6 6.69, 6.85, 7.01 (
cach 1H, s)], #8755 TB-7 & TB-839 £5 glucose & 1{i7
Healloyl, 2, 478 putranjivainoyl &, 13, 6{7
A8 valoneayl 3 (2-a), tergalloyl & (2-b)B{ ma-
caranoyl® (2-0)Z HEH L &4, B EH B B mallo-
tunin{7)'®’ X mallophilinin(8) ' FL 8 ' H-NM R ¢ 2
REDHEEE MEFETR-753, G‘U,}%vcil{meayl -
< mallotunin; TB-8£5 3,6 {i # tergalloyl & & ma-
Hophilinin (A& =),

TB-9OB R & B8 K, [o],-54.3°, H H-NMR

Jt &% # neochebulagic acid FbL 8 , glucose Z pattern
BB 6.23 (1H, d, J=4Hz, H-1), 5.60 (1H.
d, J=4Hz, H-4), 4.88 (1H, J=4HZ, H-3), 4.69 (1
H,dd, J=7, 10Hz, H-6), 4.60 (1H, t, J=7Hz, H-

J.

\.«.i
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Figure 4. Structures of 9

5), 4.29 (lH dd, J=7,10Hz, H-6), 4.27 (IH, d, J
=4Hz, H-2)],#8mglucose2 1,3,4,607 2 OHE: Y
W EEEAL, LA T H-NMREEE IR 23 galloyl £ [6
7.15 (2H, s)] X HHDPZ[5 6.70 6.85 (each 1H, s)]
, BCR] HE £ 1-0-galloyl-3,6-HHDP-4-acyl-glucopyr-
anose. B /2 neochebulagic acidZ chebuloyl® & &
WAETB-9AREB, 25 7.13[2H, s, dehydro-
chebuloyl(DCHE) H-3, 5], 5.56, 5.31 (each 1H, d
, J=2Hz, DCHE H-2,3)5 3 W g , BA b HE 1 5
glucoseZ 41\ 5% 2 4-dehydrochebuloyl & & repan-
dusinic acid A,OE EELCH H Y 88 & ' H-
NMRIEEE YT 58 @ — UM E FE TB-9 45 repandusinic
acid A(9) (& PY),

TB-10 5 % 85 8 5 55 2 ¥ 2K |, [«]o-80. 3"JH-
NMRIJ% 3% 2 HgalloylZ[6 7.15 (2H, s)], HHDPA:
[0 6.68, 7.05 (each 1H, s)| & ihmﬁﬁaiézé‘ﬂ%’é' ‘
MR AR E RS 4.37-6. 400, BAE RSB E
SRR IS < OHE S MR B, LA TES 2. 24(1H
t, J=11Hz), 2.44 (1H, dd, J=7,11Hz) X é 4.61 (I
H, dd, J=7,11Hz) £ 3 ABX B IR Wl , 7F 64.83 (1
H, s)% K —{& benzylmethine HZsmg et: F£57.10
(1H, s)Al 2 —{# aromatic HZsmglet[ﬁlﬁl

TB-10Z negative FAB-MSE FE £ m/z 9258 -
RIM-H] 2 RIE, XFEm/z 633 H B A E P co-
rilagin (1)Z[M-H] 2R,

FLTB-10:Z 3SC-NMR X 328 51, B T galloyl
=, HHDPZ: K& glucoseZ IRIGEATR 2, 1£546.3(1) £
fﬁ methylene; 7£ 563.2(d) & 74.8(d)E methine: £ 578
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Figure 5. 'H-13C Long-Range COSY Specturm of 10 (in acetone-ds, Jch—8Hz)

3(s) Bl £ H R R 2 RS 5 LAY FE0116.9(s, C-]
"), 119.2 (s, C-2"), 116.9 (d, C-3"), 144.9 (s, C-4’
), 1358 (S C-5"), 149.7 (s, C-6") =2 A #HF
DHHDPE & 58 B hemiacetal it 2 7/ TR AL 77
o 2 e R B A, 8118.6 Z A FE MK ' H-12C long-
range COSY Y3k (4N@ F1) PR, 8264.61,54.63.
methine HE cross peak, BJ &15 WA kB, #7 & LA L
"H-NMR B 3, 13C-NMR & #& & negative FAB-
MSHERITB-10:2 B 3E 1010, & £ B EC & phylla-
nthusiin CZ 8%,V & T 22, d T ER L B
phyllamhuszm C(10) (HIE )
Al 1 R 1 B & B S X 43 B ZE B[R] 4K Ll gera-
niin(3)5 £ K57, @B%ﬂﬂﬁﬁﬁ}%uz.i;%%ugm
cose BRI Z A BRI BE 2 | H glucose con-
| formation& 5 'Cs—(Siskew boat)ﬁ_’ m2, 447 k3,
6 i ft & %t < BE B (valoneayl 2 |, tergalloyl %,
DHHDP#: X putranjivainoyl® )ﬁ f?—Ff%i H#H,
Figure 6. Structures of 10 B & 2 % 1 gallotannin 76 4 K 5 55 R 453 8
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G 5], B R A 2 5 BB (T & 2 B 5 0 A
N

M &
AR T A& H A LN K B 5 B A B IR
AR RS L BB B — AR R B

T BEHLEE, L E AR REHES O
| AT BEE— A B, ERH M.

E£2 3

L HER. 1965 2 B 5 H Y2
R B AR RR.
2.Lin, J. H., Nonaka, G., Nishioka, I. 1990. Ta-

nnins and Related Compounds. XCIV. Isolati-

on and Characterization of Seven New Hydro-
lyzable Tannins from the Leaves of Macaranga
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Studies on Tannins of the Bark of

Macaranga tanarius (L.) Muell. et Arg.

JER-HUEI LIN

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

ABSTRACT

Chemical examination of the bark of Maca-
(L.) Muell Arg. (Eu-
phorbiaceae) has led to the isolation of 10
known tannins(1-10). These tannins are corilagin
(1), mallotinic acid(2), geraniin(3), marcarinin A

ranga  tanarius et

(4), putranjivain B(5), putranjivain A(6), mallo-
tunin(7), mallophilinin (8), repandusinic acid A(9
) and phyllanthusiin C(10). These structures
were identified on the basis of their physical
properties and spectroscopic evidences.

Key words : Macaranga tanarius, Euphorbiaceae, Hydrolyzable tannin.
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