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Abstract - From the leaves of Magnolia sieboldii a new aporphine-type alkaloid named
magnoporphine was isolated. The structure of magnoporphine was all assigned by 'H-'H
COSY, 'H-"C COSY and 'H-"C long range NMR. In addition. costunolide. syringin, syringe-
nin 4-O-B-cellobioside and echinacoside was isolated.

Key words - Magnolia sieboldii: Magnoliaceae: magnoporphine: aporphine-type: alkaloid:
syringin: syringenin 4-O-cellobioside: echinacoside: costunolide.
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2%l CHCL ¥8(31g), EtOAc £8(19g) 2
mBuOH £ (18 g) & 747} Aict.

CHCl; ¥8 10 g2 silica gel column chro-
matographyollAl n-hexane-EtOAc(3: D& A
748t subfraction 12 9909 o Zalg
TLCAIA BAE & AdH s 338 1(1.2¢)S
AU E, EtOAc ¥38 10 g 94 silica gel
column chromatographyel~l CHCl,-MeOH-
H20(7:3:1)& 743l subfraction 2¢} 3& &
At o5& 2tz MeOHOIAM AAA sl 88E
2230 mg) ¥ 3(65mg< ZT AU n-
BuOH #3 10g& CHCl-MeOH-H,0(65:35:
109 #AAsREul2 silica gel column chro-
matography & #3ste] subfraction 49 5% &
21t} Subfraction 4 2 5% 747} sephadex LH-
20 chromatography2 A #)sla} s}FE 4(110
mg) ¥ 3138 5(88 mg) S #7+ ATt

Costunalide(1) —Colorless needles, mp.
105-106°, [a)p+117(0.200 in CHCly): UV:
end absorbance 210 nm, & log=4.05: IR
(CHCL): wvna 1765, 1667, 1285, 1136, 995
and 930 cm™: 'H-NMR(CDCIy)8: 1.40(3H, s,
14-CH,), 1.68(3H, s, 15-CH3), 1.96-2.21(2H,
m, H-8, 9), 2.21-2.31(1H, m. H-2), 2.41(1H.
m, H-3), 2.55(1H, m. H-7), 4.54((1H, t. J=8.
9 Hz, H-1), 4.71(1H, d, J=10.1 Hz), 4.83(1H.
dd. J=10.1 Hz), 4.83(1H. d. J=10.1, 4.3 Hz,
Hp-6). 5.52(1H, d. J=3.6 Hz, H,-13), 6.18(1H,
d, J=3.6 Hz. H;-13): MS: M" at m/z 232(56%).

Syringin(2) - Colorless needles from
MeOH, mp 193-194°C, UV, A, (MeOH) (log
e): 221.6(4.25), 266.2(3.96): IR v,,cm
3389(broad, OH), 2938(CH), 1635(olefin),
1588, 1510, 1461, 1420(aromatic C = (),
1350, 1325, 1339, 1100-100(glycoside): FAB-
MS m/z, 373(M"+1), 'H-NMR(DMSO) &: 3.
77(6H, s, 3. 5~OMe), 3.23(m, H-5"), 3.29(m,
H-2), 3.38(m, H-3"), 3.41(m, H-4"), 3.57(m,
H-6"), 4.45(1H, t, J=5.4 Hz, 6-OH). 4.
93(1H, d, J=7.3 Hz, H-1), 6.32(1H, dt. J=
16.1 Hz, 4.5 Hz, H-8), 6.48(1H., d, J=16.1
Hz, H-7), 6.73(2H, s, H-3. 5): “C-NMR
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(DMSO) §: 56.6(3.5-OMe), 61.1(C-6"), €1.
7(C-9), 70.2(C-4"), 74.4(C-2), 16 .8(C-5"), 77.
5(C-3"), 102.8(C-1"), 104.7(C-2,6), 128.7(C-
7)., 130.4(C-8), 132.9(C-1), 134.1(C4), 153.
0(C-3.5)

Syringenin 4-O-celiobioside(3) — Colorless
needles from MeOH, mp 161-163°C, (a)p -
76.7°(c=0.3%, DMSO), IR, Vagulcm)):
3422(broad, OH), 2909(CH), 1635(olefin),
1584, 1508, 1419(aromatic C=C), 1339, 1243,
1133, 1100-1000(glycoside), 635: 'H-NMR
(DMSO) &' syringenin moiety-3.77(3.5-
OMe), 4.11(2H, t-like, H-9), 4.88(1H, d, J=4.
9 Hz, C~OH), 6.33(1H, dt, J=16.1 Hz, 44
Hz), 6.40(1H, d, J=16.1 Hz), 6.72(1H, s),
glucose moiety(inner)-3.22(1H, m, H-5"), 3.
29(1H, m, H-2), 3.40(1H, m, H-3"), 3.43(1H,
m, H-4"), 3.60(2H, m, H-6), 4.95(1H, d, J="1.
3 Hz). glucose moiety(terminal)-3.02(1H,
m, H-2""). 3.07(1H. m, H-4"), 3.17(1H, m, H-
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3’"), 3.20(1H, m, H-5""), 3.43(1H, m, Ha-6""),
3.71(1H, m, Hb-6""), 4.29(1H, d, J=7.9Hz), :
BC-NMR(DMSO) 8: syringenin moiety- 61.
6(C-9), 104.4(C-2,6), 128.5(C-7), 130.3(C-8),
132.9(C-1), 133.7(C-4), 152.8(C-3.5), glu-
cose moiety(inner)- 60.5(C-6"), 73.4(C-2),
74.9(C-3"), 75.1(C-5"), 80.3(C-4"), 102.3(C-
1). glucose moiety(terminal), 61.1(C-6").
70.1(C-4""), 73.9(C-2"). 76.5(C-3""), 76.9(C-
57, 103.2(C-1"), EI-MS m/z(rel. int., %)
210{aglycone)” (100), 182.2(23), 167.1[3, 5-
dimethoxy-4-hydroxy benzyll*(81),
149(35): Fab-MS m/z(rel. int., %): 557(M +
Nal”, 535(M+H)"

Acetylation of 3-318E < 30mge py-
ridine 1 mlel Xolx acetic anhydride 2 miZ
7¥eted Aol oF 12 A7 AT vkl of
Wrg 7hste Zheko] Alekg RaAl7lm Wh-g-H ol
A NEdte FHES B2 A8 £ AdEeAA
™} (3a, 36 mg)

3a(3 peracetate) ~Mp 228°C, [(at)p-60.0°.
IR, Vpolem™): 2938(CH), 1737(carbonyl),
1636(olefin), 1585, 1506, 1457(aromatic C=
C). 1420, 1372, 1338, 1223(acetyl),
1043(glycoside), 604: 'H-NMR(CDCly) &: 7.
06(2H, s, H-2, 6), 6.54 (1H, d, J=15.7 Hz, H-
7). 6.18(1H, dt, J=6.4 and 15.7 Hz, H-8), 5.
20(1H, d, J=7.9 Hz, H-1"), 4 50(1H, d, J=7.9
Hz. H-1", 3.79(6H, s, 3,5-OMe), 2.08, 2.07.
2.05, 2.01. 2.00, 1.99, 1.96(Ac of sugarx7), 1.
55(C-0Ac).

EE 39 AUk -5% #4+e] MeOH-H,0
(1:1) EYoAA SE 3& 3 AlEESE FRA A
SH3AY. edg NH,0H= Z3stm CHCI
= FET 3T AYEIFIAY. ARES
EtOAc-MeOH-H,0-AcOH(13:6:3:3)2.& TLC
A AMEEE W RF 2171 D-glucosest ¢33}
. CHCl; $& TLColA 370 o]/3e] kg & v}
23815648

ZgtE 39 &A% E&-EtOH(G mD, 0.2M
K:HPO,0.1 M citric acid buffer(pH 4.0)(10
mbe] e 3E 3 25 mgs ¥ 24 AT
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Qb 37°ColM 7PEA mwtsigdch. uwreEE E-
tOAcE FZ3I¥ 1 EtOAc £& NaCl €02
BT & FHFAT. JIFEE £ & TLCAAM
g 2% 3b7t Eoixt. 3be EF syringe-
nin® 54138 2 co-TLCAA LX) stgTh.

Echinacoside(4) - Amorphous powder, (o]
p —69.9°%(c=1.42, MeOH). IR, v, ,.nm(KBr):
3400, 1690, 1625, 1600, 1518. UV A, nim(log
€): 205(4.51), 217(4.36), 239.8(4.20), 292(4.
21). 334(4.35), "H-NMR(CD30D) 8: 2.79((2H.
t, J=7.3 Hz. H-b), 3.73 and 4.03(each 1H,
m, H-a). 6.58((1H. dd. J=7.9, 1.8 Hz, H-6).
6.69(1H. d, J=7.9 Hz, H-5), 6.71(1H. d, J=1.
8 Hz, H-2), caffeoyl moiety-6.28(1H, d, J=
15.9 Hz. H-a), 6.79(1H. d, J=8.0 Hz, H-5),
6.96(1H, dd, J=8.9, 2.0 Hz, H-6), 7.06(1H, d.
J=2.0 Hz, H-2), 7.60(1H, d, J=15.9 Hz, H-
b), glucose moiety (inner)-3.40(1H, m, H-2),
3.55(1H, m, H-4), 3.64(1H, m, Ha-6), 3.77
(1H, m. H-5), 3.81(1H. m, H-3), 3.95(1H. m,
Hb-6). 4.39(1H, m, H-1). rhamnose moiety-
528(1H, br s, H-1), 3.96(1H., m. H-2), 3.29
(IH, m, H-3), 3.29(1H. m, H-4), 3.55(1H, m.
H-5), 1.08(3H, d, J=6.0 Hz, H-6). glucose
moiety(terminal)-3.23(1H, m, H-2), 3.23(1H.
m, H-3), 3.35(1H, m, H-5), 3.58(1H. m, H-4).
3.67(1H, m, Ha-6), 3.83(1H, m, Hb-6), 4.30
(1H. d, J=17.6 Hz, H-1). "C-NMR(CD30D) 3:
aglycone moiety- 37.2(C-b), 73.1(C-a).
117.2(c-5), 117.3(C-2), 122.1(C-6), 132.2(C-
1), 145.3(C-4), 146.8(C-3), caffeoyl moiety-
115.4(C-a), 116.0(C-2), 117.9(C-5), 124.1(C-6),
128.2(C-1), 147.5(C-3). 149.0(C-b), 150.3(C-
4),169.3(CO), glucose moiety(inner)- 70.1
(C-6), 71.2(C-4), 75.4(C-5), 76.8(C-2), 824
(C-3), 104.9(C-1), rhamnose moiety
(terminal)- 19.2(C-6), 72.1(C-5), 73.0(C-3),
73.1(C-2), 74.5(C-4), 103.8(C-1), glucose
moiety (terminal) - 63.3(C-6), 72.8(C-4), 75.8
(C-2), 78.6(C-3), 105.3(C-1).

slelE 49| OlMIEst - 313HE 4(T0 mg) & py-
ridine 1 ml & acetic anhydride 1 mlo] ol
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A A 7 HRSHH . Wl & WGl 7iskn
d ¥ EtOAcFE3I9er olg #AdeFAIZT
whg-#Z silica gel column chromatography
4 benzene-acetone(5:1)2 ®elsle] 4a
(echinacoside peracetate)E 4AUct.: Color-
less needles from MeOH, mp 130-131°C, IR
vmax KBr em™: 1775, 1660. 1523, 1450. UV
Amax(MeOH) nm(log €): 283(4.25). 'H-NMR
(CDCly) 8: 1.05(3H. d, J=6 Hz, CH; of rham-
nose), 1.89, 1.96, 1.97, 2.01, 2.11(each 3H, s,
OAc), 2.03(9H, s, OAcx3), 2.29(3H, s, Ar-
OAc), 2.31(9H, s, Ar-OAcx3), 2.88(2H, t, J=
7 Hz, Ar-CH,CHy), 6.35(1H, d. J=16 Hz,
Ar-CH=CH-), 17.0-7.4(6H, aromatic H), 7.
66(1H. d, J=16 Hz, Ar-CH=CH-).

B2 42 methanolysis - 3% 4% MeOH
4 5%-CH,COCI 2 mIZ &3 F AAsSH5AA
A A tE AAREY. BFE 2 methyl
caffeate ¥ 3, 4-dihydroxyphenethyl al-
cohol®] ZAEZ TLCICHCIMeOH(20:1)) 2
HPLClcolumn, TSK GEL LS-410AK(4 mm
i.d.x300 mm): solvent, H;O-MeOH(4:6);
flow rate, 1.5ml/min). 3, 4-dihyhydroxy
phenethyl alcohol: Ry 0.06. tzy(min) 2.8
Methyl caffeate: Ry 0.20, tx(min) 10.8

Magnoporphine(5) - Amorphous powder,
205-207 °C(dec). UV(MeOH) A (log €):
227(3.93). 271(3.93), 310(3.80): 'H-NMR(CD,
OD): see Table I, ®C-NMR (CD,OD): see
Table I: MS m/z(%): 386(M"1(100), 368(M~-
H,0]"(98). 353(M-H,0-CH,)"(83%), 301(67),
275(73%).

Zn 2 I

3138 5% TLCAIA UVE #&atd #3-2
W3 Dragendorff Ale}S 73R E o HETF
A2 ES 1R & Jfenz ARl
TER F2I99%. 'H-NMRANE 479
methoxyl717} & 3.80(6H, s) £ 3 3.84(6H, s)ll
A Yehda N-dimethylel 242} 8 3.29(3H, s) %

3 2.80(3H. s)olA 338 VeMIATE. Magnolia

©
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& AZdHE magnoflorine 5 47 2428 %
&£ aporphinele] g#2e|=rt FEA jlom
2 'H-'H COSY, 'H-®C COSY 2 'H-"C long
range COSY NMRE %49t &4 Fig. 10]4 8
o] correlation@ 4= 2UUTh %, Table [o4 1
ehdivte} Zo] C-4(8,, 25.4 ppm)ell= T 79 &
A(H,, Hy)7t A8t C-5(8,, 63.0 ppm)oll= 3t
we] $hagre]l EAshy Ho-4 % Hy-47F H-59%
correlation®gtl. ¥, H-7 2 Hy,7& C-6a, C-
7a. C-8 2 C-11a 53 'H-"C long range cou-
pling3tt. H-8% H-9= A2 ortho-coupling
(J=8.8 Hz)3l¥ H-3& C-3a(s., 122.2 ppm),
C-2(5,, 152.7 ppm), C-1(3,, 147.1 ppm) 3}
'H-C long range coupling@tt. wtetAl, 4 719
methoxyl& C-1, C-2, C-10 & C-119) &7} A
#F¥o] g2S & & AU HFE 59 A 29
EYL ¥y Fxle]2o] m/z 386904 UHERGRE
F2717% st 244 aporphine AS €@ R0l
ol Aog FZ=HArt 33E 5ol g NMRY £
A Ast FANE AT ZE 749 ©ae as-
signment7} 71587] Wi FAviE shuel
2t #AZgE 5-9Ro) ZAgol gt Table
1). o] 3§%2] Mass fragmentationg #2443}
< gof} @5y guE s fgel dojuke A
AE w8 BoAE s A & F YeER oF
Fig. 21 Jehisich. wetA 33E 5% 5-hy-
droxymagnoflorine 1. 11-dimethylether® &

Fig. 1. Long range 'H-*C COSY NMR corre:
lations of magnoporphine(5).
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Table I. '"H and '"C-NMR assignment of

magnoporphine(5)*
position  “C 'H
1 1471 4.010H. m)®
la 230 -
1b 1199 -
2 1527 -
3 1113 6.65(1H. s)
3a 1222 -
4 254  2.74(1H. dd, J=17Hz, 3Hz, Ha)

3.20(1H. dd. J=6Hz. 12Hz, Hb)

5 63.0 3.60(1H, dd. J=6Hz, 12Hz, Hb)
6 — -
6a 715 401(1H, d, J=12Hz. Hz)
7 32.3 248(1H. t, J=13Hz, Ha)
3.80(1H, dd. J=10Hz, 2Hz. Hb)
Ta 1272 -~
8 120.1 6.77(1H, d, J=9Hz)
9 112.3  6.69(1H, d. J=9Hz)
10 1516 -
11 1470 -
lla 1225 -~
N-CH; 549 3.29(3H. s)
N-CH, 445 2.85(3H. s)
OCH; 572 3.80(6H. s)
OCH,; 573 3.84(6H. s)

*Recorded at 400 MHz for 'H and 100 MHz for
“C: Chemical shifts are reported in ppm(d)
from TMS in CD;0OD.

“Signal nultiplicity and coupling constants
are in parentheses.

FHH ole Aol Mo g Beld MR 35
EolB.2 0|2 magnoporphine. & H &5t}
SHHE 45 743 BUE o o8 AWk
Faet D-glucose9t LrhamnoseE A4 &),
a8z, dels SuidlA  acetyl chloride®
methanolysisét%& W methyl caffeates}t 3,
4-dihydroxyphenethyl alcohole] TLC %
HPLCIA #e1sltt. 'H-HMR spectrum®lAl
7} ¥ anomeric protong #Z5HE w 3 A
9 2ol ZARE ¢ F Uk =, caffeoyl
moietyel] 711% 93ZES § 7.06(1H, d, J=2.0
Hz, H-2), 6.79(1H, d, J=8.0 Hz, H-5), 6.
96(1H, dd, J=8.0, 2.0 Hz, H-6), § 6.28(1H. d,
J=15.9 Hz, H-B), 8 7.60(1H, d, J=15.9 Hz,
H-y)dlxd & + I} =, 3, 4-dihy-
droxyphenethyl moiety®l 5342 a5
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CH30~F 3 H CH30 O X CHaON |
| | - o
CHyO™ EH;b-H?o CH30 ‘ "‘gCh‘s “Cry MO NCay
CHsony CHyO O BT e
CHy0" N~ CH50 ' CHy
m/z 386 miz 368 m’z 353
OO 1 [ CHaONZ I 1
| al I H . i
| CHEINN i | S0 ’
bew| | “H
? CHO 7 ) ‘ ; CHg e I
LCH]O)\/' j‘ IR 41

Fig. 2. Mass fragmentation pathway of mag-
noporphine(5).

3 6.71(H-2), & 6.69(H-5), & 6.58(H-6), & 4.
03(H-), & 2.79(H-B)olA vehdct. mtaka, o]
31352 phenylethanoid glycoside® FZx]
=2 28] “C-NMR data$} ¥lmated 2-(3, 4-
dihydroxy)phenylethyl O-a-L-rhamno-
pyranosyl~(1-23)-0-(B8-D-glucopyranosyl-
(1-)6))-4-O-caffeoyl-B-D-glucopyranoside?!
echinacoside 2 1=t} ®at olz} AR
of 1jebd wte} 2ol 'H-'H COSY, 'H-C COSY
% 'H-"C long range COSY NMRZ all as-
signment3tAct.

E 2 2 32 EtOAc BN dojxieny 7}
7t syringin 2 syringenin 4-O-cellobioside®)
EA Al s1eta] g F3TA HolEE A& & gl
Aok, =, AL 2= FHXY g4 L HB: 3
< vehiigien Ay 289 £4A18 2 co-TLC
3 & of AAFIFLBER o] HIES syringine
2 B389t IAFE 32 UV spectrumolA]
syringinosidest #4138t UV spectrum® “ERY
' o] slgrEel R spectrumelAs §A7)
(3422 cm™), aromatic double bond(1584,
1508, 1458 cm™) 2w 2 (1100-1000 cm™)
< yegich £, °] #3489 'H-NMR spec-
trume A& 8 6.40914 doublet(J=16.1 Hz)2
Uelde 9329 8 6.33914 doublet triplet(J=
16.1. 44 Hz)E JEptes A2 R¥ trans
configuration< 33 h& o524 EAE &
& YAtk o] #FE PC-NMR spectral data
£ cellobiosed) 2R3} vlmald o] sHgEe] 74
Fo] o]FF< cellobiosed & 28 = ot 3
H, 3% R 39S 9 D-glucoseE &<l
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g & Jo™ B-glucosidase® EA4A 715Re)
£ 39S W EF syringenin® dX sl vdR
£ HAsE T} o] AL oMLt E W oc-
ta-O-acetyl compound® 439 F 71<
anomeric protone} 8 5.20(1H, d, J=7.8 Hz)®
4.50(1H, d. J=8.2 Hz)olA vepd 21 J 3
2 ®E B-configurations stz v} welA | o
HPEL Az Tl o L I R
syringenin 4-O-cellobioside®t T4 & I ER
FzEeong Y FEHN EFAIE % coTLC
39S u AP eng o] HFAEL syringe-
nin 4-O-cellobioside® EA&5th o] 83129
DEPT, 'H-'H COSY ¥ 'H-"C COSY NMR& &
A39-& 9 syringenin 4-O-cellobioside®l
3t} all assignment® 4= IAcH

RNE 1L F22FE BN F2 dolx|e
sesquiterpene lactone FHEZ Tada 5ol ©}
289 FooM oln] EF vb & costuno-
lide"st €3, A%= 2 NMR data’} DAL

ol

22 o] 31522 costunolide® A3 .oH o]

Heel dor B8 Bod 22 ool HFein}

z2 B
AAe o] 28 32 B8 AR SFEQ
syringenin 4-O-cellobioside®t NO synthase
inhibitorel tisle] ® g up Lo’ of 4g9
Qo R 4ol Eud Hol gt} wahA,| o]
259 Yo vEls F2EZ FE A4S sty
M2 quaternary nitrogen® 7MAE apor-
phineAl 9] alkaloid B2} 2% 28% F U
th o9t tjEe 1Al #3HE?l costunolide,
syringin, syringenin 4-O-cellobioside %
echinacoside 4 £ 3t}
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