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P JHAS 22 s 4% B Ak i oo ik 5

Rl AR, MEE, HLF, ReR, auE, R EE, aRe
(1 /lvﬁvd’r:zak%fuw’%% MEFHREEFEHET, &g 330004
2. ABmYEHXFHFR, g 330004)

=

[(WE] BH UKD BRI ER ST . & R EE  Diaion HP20 K AL W 44 iE \MCI gel CHP 20P # iig #
Ji& \Sephadex LH-20 @%E’x ODS %5 4F e 43 85 T Bt , 6 g N1 AR Uk 9 A 45 119 95% T4 B R AT Ak 24 43 1 43 8 4lifb , iR 4k &
Y ERA M B KOG EUE S e 5. R T 10 MMEB W, 235 % %E N diosgenin (1), prosapogenin of dioscin (2),
progenin I (3) ,%%ﬁf@ﬁ‘jﬁ-?ﬁ()-al-ﬂlﬁﬂﬁ S IE (1 —4) -a-L-TH T B 2505 5L (1—3) -B-D-ik i 4 245 4 (4) , 7-oxositosterol
acilglicosilado (5) ,MIHFAR Z B8 (6) , 48K —H I — T (7) ,#0M8K (8),(7S, 8S, 8'R)-5, 5'-" WA Ik mH AR IR S (9),
FHER (10) . Z5ig:BRIUEEY 6,10 Sb, HAAL & W35 T WA REBHE Y 2 B8 3] . a4 88 WULRAR =P IE X0
F Rk .
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[ Abstract] Objective: To study the chemical constituents of twigs of Artocarpus nanchuanensis. Method ;
The constituents were isolated from 95% ethanol extraction of twigs of A. nanchuanensis by column chromatography
over silica gel, Diaion HP20 macroreticular resin, MCI CHP 20P gel, Sephadex LH-20 gel, ODS gel, etc. Their
structures were elucidated by analysis of physical chemical properties and spectral data. Result: Ten compounds
were isolated and their structures were identified as diosgenin (1), prosapogenin of dioscin (2), progenin [I
(3), diosgenyl-3-0-a-L-rhamnopyranosyl (1—3) - [ a-L-rhamnopyranosyl (1—4)] -B-D-glucoside (4), 7-
oxositosterol acilglicosilado (5), ethyl caffeate (6), dibutylphthalate (7) , pinoresinol (8), (7S, 8S, 8'R) -5,
5'-dimethoxylariciresinol (9 ), palmitic acid (10). Conclusion: Except for compounds 6 and 10, the other
compounds are reported from the family Moraceae for the first time. This is the first time that 4 has been reported as
naturally occurring compound.

[ Key words | Moraceae; Artocarpus nanchuanensis; chemical constituent; spirostanol derivatives;

lignanoid derivatives
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R AR LA AL KK, RRHES
R 0 — o 2R T AR, BT S CRDH: W ECIR
W, AL A B 56, S R E A 2
H) 22— AL 5 A F T DT 9 LA X B, 2004
AR (R 20 0, 4 ) SE ST R ]
I, B )1 A 2 2 4Bk 50 A ik B % @ M W b 4y
A 45 B e AL RO Tl o 7 1 AR 2 B i R B R R S 8
ALAE, BT B R 0 T A%, DR 2 M R AR DR S
T, 0T i A5 58 P08 450 fi 3 0 B B R s A S P 97 30 o
HRTIZ M Rl T %06 © 2 3053 R A 3R
B — AR BT 1) BE B 2 Al IR T AT 3B SR AL, SR
H A A WL MR B2 147 5 25 B i .
B BRIT S AR 5 U, 28 35 %8 7 IR 2 i Ak 2 A
GYEAT T WRSE LR S5 B e A 4 B8 T 10
AR 28 AR ORI R 3 2 O 15, 23 0 M E
EH B oo (1), prosapogenin of dioscin (2),
progenin Il (3) , 2 #i 2 4F JT-3-0-a-L- M TR BR 2% 4 5L
(1) =L T L B3 (13 ) <3- D1, g 1 2
H (4),7-oxositosterol acilglicosilado (5) , Wil HEfE 2,
iz (6) %87 “ WM _THs (7),MIEFR (8),(78,
8S, 8'R)-5, 5'-Z HI A BL vk AR R IE B (9) , At
i (10) . BRA6S® 6,10 4b, HoAl i 43 24 0 B A
FRHEY DO ERR . B4 HERUKARTY)
D 2= WINISE/AS 72/ E
1

Bruker AX-400 %I F Bruker AX-600 %Y A% 7 47
P EAL (Fig 1A & 32 22 7)), LC3000 2 i S0k AH {4
TEAX (b QBT 15 B A IR A W) ) |, Sephadex LH-
20 #E % (Hi - Pharmacia 23 ] ) , HP20 JCFL % Bt A4 i
1 MCI GEL CHP20P (75 ~150 wmol-L™") ki 4143
B ( H A~ Mitsubishi 23 7] ) , Agilent 1200 =5 %% % AH
5 (£ Agilent 22 ] ) , YMC-Pack ODS 2 £
(250 mm x 10 mm, 5 pm) ( HA YMC A #]) , i
FEEigaE i (F BT ,200 ~300 H), B H
TR 2 S T B A A Al

MRS B & T 2011 4E 3 A R T H KT
DX R U A B8 2 A 5 i, 6 7 1A D 8 A0 5 T
W — FF K 28 %€ SN Artocarpus nanchuanensis S. S.
Chang, $E3IF #7 4 (TCM 2011-03-21) {4 7F T A K 7
ZNE A
2 BREBS5aH

FNIARPE S THRESE 1.2 ke, By w230 T A
RO E R 100 11 95% BV VR 12 2 HL 3 Ik, U8
R SR, T 4 5 B HLIR B 116 g inid 7K IR

B, 4 HP20 K AL W BE A% i A €03, DL & lE-7K (0,
50% , 70% , 100% ) >y % JIi 700 i 47 6 B2 vk I, 45 31
Fr. 1 ~4 204y, Fr. 2 2 MCI #: (5 3% , LL I BE-/K B
BEGEE 53] Fr. 2-1 ~ Fr. 29 3£ 9 N4 45 Fr. 2-3
2¢ Sephadex LH-20 #F 8,43, DL 2l HY st 3k 0, 74 28 I
AR A 3, DA FH 2K B R G, 49 0 15 2 4L &
Y8 (8 mg) MALGH9 (14 mg) , Fr. 2-7 4k kE
3%, At - MR O Mg (500 1 ~2: 1) #4706 2 Uk
it A58 G 5 (19.8 mg) ,fLk&5H 7 (400 mg),
WEY 10 (12.6 mg), Fr. 3 £ Sephadex LH-20 f+
gk, Lhafi PRy B, 74 3 Fr. 3-1 ~ Fr. 3-6 3£ 6 4>
Hor; Fr. 32 2 ik AT B35, DL S - B (81 1-
4: 1) SEATHR BEVE G, T 28 B2 AR RE AT €335, DL HH -
IKEBEEVEIR , 73 s Bk 54 3 (58.6 mg) . fb& W)
4 (127.7 mg) . Fr. 3-6 28 O ARGE A (03, DL F -
K(2:3) SFFEVEN, S BEY 6 (9.9 mg), Fr. 4
2 Sephadex LH-20 A% {445% , LL &l W B2 8 0, 75 2] Fr.
4-1 ~Fr. 4-5 35 N4y Fr. 42 AL 3, L
ANF-HEE(30: 1 ~20: 1) FEATRE BE VR, 1 2L & 9
1 (52.5 mg) ,Fr. 4-3 % Sephadex LH-20 ¥ {44 , X
aafy YR 0, 28 B ) ik JE AT 53, DL PR 7K (90 1)
LRV, A BME S 2 (50.3 mg) .
3 #£HMEE

ka5 1 @ H AR (MEEE ), Liebermann-
Burchard JZ )i 5 FH 1, $8 0 § K K16 & 9. H-
NMR (600 MHz, C;D,;N) §,:5.45 (1H, brs, H-6) ,
4.60 (1H, m, H-16), 3.90 (1H, m, H-3), 3.63
(1H, m, H26a), 3.55 (1H, m, H-26b), 1.20
(3H, d, J=6.9 Hz, H-21), 1.09 (3H, s, H-19),
0.91 (3H, s, H-18), 0.75 (3H, d, J=5.6 Hz, H-
27),”C-NMR (150 MHz, C,D,N) §.:39.1 (C-1),
33.6 (C-2),72.5 (C3), 44.7 (C4), 143.2 (C-
5),122.2 (C-6), 33.8 (C-7), 33.1 (C-8), 51.7
(C9), 38.3 (C-10), 22.5 (C-11), 41.2 (C-12),
41.7 (C-13), 58.0 (C-14), 33.5 (C-15), 82.3
(C-16), 64.2 (C-17), 17.6 (C-18), 20.8 (C-
19), 43.2 (C20), 16.22 (C-21), 110.5 (C-22),
33.0 (C-23), 30.5 (C-24), 31.8 (C-25), 68.1
(C-26),18.5 (C-27), FiR%dE 5 Sk [ 4 ] xf i Ak
A, MEETZALEY N HE B ST T
(diosgenin) ,

ka2 HEam K (HBEE), Liebermann-
Burchard JZ i 5 FH M, Molish Jiz it 52 BH: , 3827 R
AL E Y . H-NMR (600 MHz, CD,0D) §,,:
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5.39 (1H, brs, H-6), 5.20 (1H, brs, H-1") , 4. 49
(1H, d, J=7.8 Hz, H-1"), 3.90 (1H, m, H3),
3.65 (1H, m, H26a), 3.63 (1H, m, H-26b),
1.25 (3H, d, J=6.2 Hz, H21), 1.05 (3H, s, H-
19),0.97 (3H, d, J=7.0 Hz, H-6"), 0.81 (3H,
s, H-18), 0.80 (3H, d, J=6.1 Hz, H27),"C-
NMR (150 MHz, CD,0D) §.:38.5 (C-1), 31.3
(C2), 79.3 (C3), 39.5 (C4), 141.9 (C5),
122.5 (C-6), 32.7 (C-7), 32.7 (C8), 51.7 (C-
9), 38.0 (C-10), 21.9 (C-11), 41.9 (C-12),
41.3 (C-13), 57.7 (C-14), 33.1 (C-15), 82.1
(C-16), 63.7 (C-17), 16.6 (C-18), 19.7 (C-
19), 42.8 (C20), 14.7 (C-21), 110.5 (C=22),
33.7 (C-23), 29.8 (C-24), 32.4 (C-25), 67.8
(C26), 17.3 (C27), 102.1 (C-1"), 79.2 (C-
2'), 79.0 (C3"), 71.9 (C4'), 77.6 (C-5'),
62.7 (C-6"), 100.5 (C-1"), 72.2 (C=2"), 72.4
(C3"),73.9 (C4"), 69.7 (C-5"), 17.9 (C-6").
it ERBR IS SCIR[S I X k& 2 B8
prosapogenin of dioscin,

k&% 3 A AR (H ), Lebermann-
Burchard 2 i 2 FHYE , Molish JZ Bt 52 BH 2, 42 78 o §55
AR AL E % . H-NMR (400 MHz, CD,0D) §,,:
5.39 (1H, brs, H6), 4.38 (1H, m, H-1"), 4.85
(1H, brs, H-1"), 3.93 (1H, m, H-3), 3.66 (1H,
m, H-26a), 3.63 (1H, m, H26b), 1.26 (3H, d,
J=6.2 Hz, H21), 1.05 (3H, s, H-19), 0.97
(3H, d, J=6.9 Hz, H-6"), 0.81 (3H, s, H-18),
0.80 (3H, d, J =6.3 Hz, H27).," C-NMR (100
MHz, CD,0D) §.:38.4 (C-1), 32.6 (C-2), 79.7
(C3),39.6 (C4), 141.9 (C-5), 122.5 (C-6),
33.1 (C-7), 32.4 (C-8), 51.6 (C9), 37.9 (C-
10), 21.9 (C-11), 40.9 (C-12), 41.4 (C-13),
57.7 (C-14), 32.7 (C-15), 82.1 (C-16), 63.6
(C-17), 16.7 (C-18), 19.7 (C-19), 41.9 (C-
20), 14.8 (C-21), 110.5 (C-22), 31.4 (C-23),
29.8 (C-24), 30.7 (C25), 67.7 (C-26), 17.4
(C27), 102.7 (C-1"), 75.2 (C-2"), 76.7 (C-
3'), 79.7 (C4'), 76.8 (C-5'), 61.9 (C-6"),
102.2 (C-1"), 72.2 (C-2"), 72.5 (C3"), 73.8
(C4"),70.6 (C-5"),17.7 (C-6"), I EEIREX
BRL6 ] Xy FREA —F, € LG9 3 24 progenin 11

E4 AEEIRE S (HFEE), Liebermann-
Burchard JZ i 5 FH M, Molish Jiz it 52 BHM: | 387 h

.94 .

KRR ALE Y . H-NMR (600 MHz, CD,0D) §,,:
5.39 (1H, brs, H-6), 5.21 (1H, brs, H-1") , 4. 84
(1H, brs, H-1"), 4.51 (1H, d, J =7.8 Hz, H-
1'),3.93 (1H, m, H-3), 3.66 (1H, m, H-26a) ,
3.63 (1H, m, H26b), 1.27 (3H, d, J=6.2 Hz,
H-6"), 1.25 (3H, d, J =6.2 Hz, H21), 1.06
(3H, s, H-19), 0.97 (3H, d, J=7.0 Hz, H-6"),
0.82 (3H, s, H-18), 0.80 (3H, d, J=6.4 Hz, H-
27),”C-NMR (150 MHz, CD,0D) §.:38.5 (C-1),
31.3 (C-2),80.1 (C-3), 39.5 (C4), 141.9 (C-
5),122.5 (C-6), 32.7 (C-7), 32.6 (C-8), 51.7
(€C9),38.0 (C-10),21.9 (C-11), 40.9 (C-12),
41.3 (C-13), 57.7 (C-14), 32.1 (C-15), 82.1
(C-16), 63.7 (C-17), 16.6 (C-18), 19.7 (C-
19), 42.8 (C-20), 14.7 (C-21), 110.5 (C-22),
30.7 (C23), 29.8 (C-24), 32.4 (C-25), 67.8
(C-26), 17.4 (C27), 100.4 (C-1"), 77.5 (C-
2'), 79.3 (C-3"), 79.2 (C4"), 78.0 (C-5"),
61.9 (C-6"), 102.1 (C-1"), 72.1 (C=2"), 72.3
(C-3"),73.7 (C4"), 69.7 (C-5"), 17.8 (C-6"),
102.2 (C-1"), 72.1 (C-2"), 72.4 (C-3"), 73.9
(C4"),70.6 (C-5"), 17.9 (C-6"), FREIRES
SCHRL7 IR R BEAR — 30, o e b W h B B
1 IC-3-0-a-L-Mt Weg L 25 4 55 (1 —4) -a-L-Nit TR B 2%
W (13 ) -B-D-Ni g ] 25 5 1 o

&Y 5 AR K (kiE) ' H-NMR (600
MHz, C,D,N) &,:5.75 (1H, brs, H-6), 5.06
(1H, d, J=7.7 Hz, H-1"), 2.54 (2H, m, H2"),
1.68 (2H, m, H-3"), 1.21 (24H, %k F1ip i
), 0.99 (3H, s, H-19), 0.90 (3H, s, H29),
0.89 (3H, s, H-27), 0.89 (3H, t, J=6.2 Hz, H-
16"), 0.88 (3H, d, J=6.3 Hz, H-21),0.87 (3H,
d, J=6.6 Hz, H26), 0.67 (3H, s, H-18)."”C-
NMR (150 MHz, C,D,N) §.:37.6 (C-1), 31.2 (C-
2),78.4 (C-3),40.3 (C4),166.4 (C-5), 127.7
(C-6), 202.5 (C-7), 47.4 (C-8), 51.4 (C9),
39.9 (C-10), 24.2 (C-11), 36.2 (C-12), 44.6
(C-13), 51.8 (C-14), 27.8 (C-15), 30.1 (C-
16), 56.3 (C-17), 13.3 (C-18), 21.3 (C-19),
37.8 (C20), 18.4 (C-21), 35.6 (C-22), 28.1
(C23), 46.8 (C=24), 30.9 (C-25), 20.5 (C-
26), 20.5 (C27), 26.9 (C-28), 13.4 (C-=29),
104.1 (C-1"), 76.6 (C-=2"), 79.8 (C-3"), 73.0
(C-4"),79.9 (C-5"),64.2 (C-6"),177.3 (C-1"),
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33.4 (C-2"), 24.7 (C-3"), 30.8-30.9 (C4" ~ C-
13"), 31.2 (C-14"), 22.6 (C-15"), 15.52 (C-
16") o LA BHHE 5 SCHR [ 8 ] X OB A — B, il %
&Y 5 i T-oxositosterol acilglicosilado,

kEwe HEHK(HNE) ., 5% = FAEKHE
T 105 B 0 B N 2K A 4Y . H-NMR (600
MHz, CD,COCD,) 8,:7.53 (1H, d, J =15.8 Hz,
H-7), 7.16 (1H, brs, H2),7.05 (1H, d, J=7.6
Hz, H6), 6.87 (1H, d, J=7.6 Hz, H-5), 6.27
(1H, d, J=15.8 Hz, H-8), 4.18 (2H, q, J=7.1
Hz, H-10), 1.27 (3H, t, J=7.1 Hz, H-11) ,”C-
NMR (150 MHz, CD,COCD,) §.:167.4 (C-1),
115.9 (C2), 145.3 (C-3), 127.8 (C4), 115.2
(C-5), 147.7 (C-6), 147.7 (C-7), 116.4 (C-8),
122.5 (C9), 60.5 (C-10), 14.7 (C-11), iRk
P55 SCHRTO T X IR, FEAC — 350, o % 8 iz Ak & 1 i
MERR £ TR (ethyl caffeate)

G 7 TRy (& 05) . WU BB
f4,,'H-NMR (600 MHz, CDCl,) §,:7.65 (2H, m,
H4,5), 7.45 (2H, m, H3, 6), 4.26 (4H, t,
J=6.7 Hz, H-1", 1"), 1.67 (4H, m, H2', 2"),
1.39 (4H, m, H-3",3"),0.91 (6H, t, J=7.4 Hz,
H-4', 4") " C-NMR (150 MHz, CDCl,) §,:132.2
(C-1,2),130.8 (C-3,6),128.7 (C4,5),167.6
(C-7,8),65.6 (C-1",1"),30.6 (C2",2"),19.2
(C-3",3"), 13.7 (C4', 4"), bR %45 3Cmk
(10 ] X HE, BEAC — 30, il 45 2 b & W R 4B R —
B2 — T HE (dibutylphthalate) ,

k&Y 8 MK AR (HEE), H-NMR (600
MHz, CD,0D) §,:6.94 (2H, d, J=1.9 Hz, H-2,
2'), 6.79 (2H, dd, J=8.2, 1.9 Hz, H-6, 6'),
6.75 (2H, d, J=8.2 Hz H-5, 5"), 4.69 (2H, d,
J=4.4 Hz, H7, 7'), 3.12 (2H, m, H-8, 8'),
4.21 (2H, m, H9a, 9'a), 3.82 (2H, dd, J=9.2,
3.7 Hz, H9b, 9'b), 3.83 (6H, s, CH,0-10,
10") ,""C-NMR (150 MHz, CD,0D) §,:133.8 (C-1,
1'),111.0 (C-2,2"),149.1 (C-3,3"), 147.3 (C-
4,4')y,116.1 (C-5,5"), 120.0 (C-6, 6'), 87.5
(C7,7'),55.3(C-8,8"),72.6 (C9,9"), 56.4
(CH,0-10, 10") o DA F%dls 5 3CHR[ 11 ] 0 i — 3,
Y ZAE Y AR R (pinoresinol ) .

&9 KA (HFE), H-NMR (600
MHz, CD,0D) §,:6.62 (2H, s, H2, 6), 6.51
(2H, s, H2",6'), 4.77 (1H, d, J =6.8 Hz, H-

7),4.01 (1H, dd, J=8.1, 6.6 Hz, H9'b), 3.85
(1H, dd, J=8.2, 6.2 Hz, H9b), 3.82 (12H, s,
CH,0-10, 10", 11, 11'), 3.76 (1H, dd, J=8.2,
5.9 Hz, H9a), 3.66 (1H, dd, J=8.1, 6.4 Hz,
H9'a), 2.94 (1H, dd, J=13.4, 4.7 Hz, H-7'b) ,
2.74 (1H, m, H-8'),2.49 (1H, m, H-7'a), 2. 41
(1H, m, H-8),”C-NMR (150 MHz, CD,0D) §,:
131.5 (C-1), 103.1 (C2), 147.9 (C-3), 133.7
(C4), 147.9 (C-5), 103.1 (C-6), 82.8 (C-7),
52.7 (C-8), 59.2 (C9), 55.5 (CH,0-10, 10,
11, 11'), 131.4 (C-1"), 105.8 (C-2"), 147.9 (C-
3'),133.6 (C-4'), 147.9 (C-5"), 105.8 (C-6"),
32.8 (C-7'), 42.4 (C-8'), 72.2 (C9"), LFkR¥
P 5 SCER 12 6 I — 3, e B 9 Ty (78, 88,
8'R)-5,5"- " A FLyx MM B it [ (7S, 8S, 8'R)-
5,5’-dimethoxylariciresinol | ,

&Y 10 [k K (& 45) . H-NMR (600
MHz, CDCl,) 8,:2.34 (2H, t, J=7.5 Hz, H2),
1.63 (2H, m, H-3), 1.26-1.33 (24H, K4EMFIT
F3L), 0.88 (3H, t, J=6.8 Hz, H-16) ., C-NMR
(150 MHz, CDCl,) 8.:180.2 (C-1), 34.1 (C-2),
24.7 (C-3),29.1~29.6 (C4 ~C-13), 32.0 (C-
14),22.7 (C-15), 14.1 (C-16), &5 CHk[13]
BE TR S AR R (palmitic acid) o

[ &% 3Tk ]
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CESS A A Wk (AR ) BB 8 A v 2o FHY IR AL T 1k B 9T 5

HwOME FIER®T M AR
REVPEHRFPHFR, RiE 300193;
2. REXIAZHFHLAFAMRAE , X ZE  300410)

[(FE] B W0 £ TRk (o) B85 08 B 3 43 1) e A P B AR O 8 o 7"?°£'/\”'J>Téfﬁl%ﬁﬁﬁ-ﬁ:‘@?ﬁﬂmlﬁl‘iﬁ@b
bk, 10% i iR - Pﬁ'?ﬁ?ﬂﬂa‘i\l_lm@uﬂc& 25 % Tt IR - HY B o 4 (] 3 1 vk T 2% S0 AL B - HY B A T R A 1 X 3 4 ) SR
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Study of Methyl Esterification Method in Alkali Alcohol Eluent of
Yiqi Fumai Lyophilized Injection
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[ Abstract | Objective: To study the optimal methyl esterification method in alkali alcohol eluent from
Yiqi Fumai lyophilized injection. Method: Some esterification methods were adopted as follows: 1% sulfuric
acid-methanol refluxed esterification method, 10% sulfuric acid-methanol refluxed esterification method, 25%

sulfuric acid-methanol refluxed esterification method and 2% potassium hydroxide-methanol refluxed esterification
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