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Abstract The flowers of Magnolia obovata were extracted with
aqueous MeOH and fractionated into EtOAc, n-BuOH, and H,O
fractination. Three alkyl glycosides were isolated from the EtOAc
fraction through repeated silica gel and ODS column chromatography.
The structures were identified to be 2-methylbutan-1-ol-£-D-
galacto-pyranoside (1), 2-methylbutan-1-ol-3D-glucopyranoside
(2), and 2-methylpropan-1-ol-3D-glucopyranoside (3) on the
basis of spectroscopic analyses such as fast atom bombardment
mass spectrometry, infrared spectroscopy, 1D nuclear magnetic
resonance (NMR) ('H and *C-NMR), and 2D NMR (gCOSY,
gHSQC, and gHMBC). These compounds were isolated for the
first time from the flower of M. obovata in this study.

Keywords 2-methylbutan-1-ol-SD-galactopyranoside - 2-
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H AA zlspAolaL FApgo] A2 HAA AFSC] HAsE=
FAol wet st oJokE, 1HAE el o] 715 A
AaAe] AF7E FsiA o] FoAAL Stk 715 Ao
A+te ATHLR ou] &Fo] Jrhar EERl HAE| g
S o513 QoP, 48O= Pt age] Arke
AL 7RI Utk (Wang &, 2013). 7154 2AE ARSsh=E
HB| oJuAES 4B By, o) I, A% F B
€ el EAlsket, ol 53] Felke ol flavonoid 3%
B, 79 olUARIER Qs Fush BA, v B4 5
ofe] B4< wolx o] 154 2AR HUsIThElzaawely 5,
2007). AR 22 HE 55 7Fsd 71kl vhg- dok o
£ 9l ulal 7154 2Ale] gl g AT gel o
oA A] L Utk

3= (Magnolia obovata)ye =H 3 (Magnoliacea)oll &3l=
YYgwEog JrozRE Utz =YEAT =] 20m
AEE Ay 22 x2o] ¢ 15emE Yo] A uS H3ket
ok gl Aol 10-15ecm®] Fetd ol FA7h 2704 S0
o] oo oA U-2Th(Lee, 2003). FEH] A,
%, 528 ¥ gue d2FE E AREsiTE 3EH
o] e FHlolgial B gk 23 w9 dEe wpEtst
ok A7IATR), SA ), Z2F0ER), P71(TR), SF86H
PoF)e] &5l o] BNt AslEd, HAE A8de
o AR-ETHKIm 5, 1999). 5d £ Fasie} &2 o]
713 FlRILRGE R BIfledl FEH@EE)] EuA Tisol '
ek dl 2 dufjel Taks ik B 7)o 8 =
Aatal AA(EHHE Aol E%°] AthKim 5, 1999). Al
7R FEd 925 sesquiterpene 3= eudesmol,
caryophyllene oxide (Matsuda 5, 2001)%} liriodenine, anonaine,
asimilobine®} 7+2 alkaloid 3}gHEo] £ RY YO H(Kim
7 Ryu, 1999), HOoZFE= Fg2 A4S 7= M-
acetylanonaine, N-acetylxylopine, N-formylanonaine, lanuginosine
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©] alkaloid S}gHEe] BHirEo] th(Pyo &, 2003). FEH &
" ZFE+= magnololZ} honokiol, isomagnolol, obovatal} 732
neolignan 3FHEE2] NO A4 A&l &/do] Hirwlo] th(Seo
5, 2013). EHe] Q3 3, A2 RE ookt =3
9 ke|Ehy g Art sl FaAEo] PATE hekAlRl
FaslE ARREE S5E 29 gig At olFefxl vt ¢l
th olo] & AFolMe FEH £ oxrRIES £, &
Al SRR, SHE 9 WIS ES A e ¢
Aoz FEY o gist A Pt FE5H £
9 RIEZHE A A2nEIHTE Bk AAsl 3%
alkyl glycoside 3Ht=< w2 S48t 23 e
FEH Foxe oH dAFdA A Ee =AU

g

flo 1o mg
i

Az By

Ag. 2 Al A3 FEHWM obovata) 22 2003 69
of A3kl s A3 AP, FEAF(KHU-NPCL-
130618y 7s|tista AR Es}ste] Has|oilo).

Al2F R 717]. Column chromatography (c.c)2 93+ &2A&=
silica gel = Kieselgel 60 (Merck, Germany)<, octadecyl silica
(ODS) gel LiChroprep RP-18 (Merck) & A3t} Thin
layer chromatography (TLC)E Kieselgel 60 Fys42} RP-18
F254S (Merck}% /\]“3‘3}‘}11, Q@QI O]%—‘{s‘l— E’—'E‘ }‘]O_]l:‘x% 'Ef—g‘
A kS AFE-3FA T Nuclear magnetic resonance (NMR)
spectrum-> Varian Inova AS 400 (Palo Alto, USA)S.2 =4
S} 3L, infrared spectroscopy (IR) spectrum<> Perkin Elmer
model 599B (Waltham, USA)Z =743} 3, fast atom
bombardment mass spectrometry= JEOL JMSAX-700 (JEOL,
Japan) & ARESle] S48t ¥ == polarimeter P-1020
(Jasco, Japan)2 ARE-3}] =3I AL, UV lampe= Spectroline
(Model ENF-240 C/F, Spectronics Corporation, USA)S Al
sk

& 92 BY. 3E2H 2 AE 35kgS 80% MeOH -89
(35 Lx4)0 2 Aol 24717 FE3HL 531 MeOH 55
E(255 g2 A}t Aoz MeOH FEE9| Z(0.8Lye 718t
o] HeAZ) 5 ethyl acetate (EtOAc, 0.8 Lx3)E FZ3}3,
Al H,0 =2 n-butyl alcohol (n-BuOH, 0.6 Lx3)E 33}
Atk Z+ =& 7AeFsEsle] EtOAc ¥3(MFE, 25 g), n-BuOH
3 (MFB, 20 g}t H,0 3 (MFW, 205 g)2 AUt
EtOAc B8O ZRE alkyl glycoside 33HE9] 2. EtOAc
3 (25 9)22HH SiO, cc. (¢ 13x15 cm, n-hexane-EtOAc=
10:157:154:1>1:1 CH,CL-MeOH=20:1-10:1->5:1-1:1, Z+
10 Ly AAlste] 12719] #8= (MFE-1-MFE-12)S A3t}
2 ZollX MFE-10 ¥2(7 g, elution volume/total volume (Ve/Vt)
0.666-0.947)° that] SiO, c.c. (¢ 6.5x16 cm, CHCl-MeOH-
H,0=33:3:1-30:3:1, 144 Ly AAIsl 14719] & E(MFE-
10-1-MFE-10-14)S 4t} 2 Fol/ MFE-10-7 £3(254 mg,
Ve/Vt 0.201-0.277)l ti3te] ODS c.c. (¢ 2x18 cm, MeOH-
H,0=1:1, 270 mL)E AAJsl 117]1¢] £&(MFE-10-7-1-MFE-
10-7-1H2 W, 2 5 34 23 33HE 1 (MFE-10-
7-3, 245 mg, Ve/Vt 0.371-0.462, ODS TLC R; 0.50, MeOH-H,0O
=2:1)S EZ 3Rt MFE-10-10 3 (847 mg, Ve/Vt 0.385-
0.611)° th3ld ODS cc. (¢ 4x6 cm, MeOH-H,0=1:4, 620 mL)

3 OH 1

2-methylbutan-1-ol-f-D-galactopyranoside (1)

OH
HO 0
HO o
OH

2-methylbutan-1-ol-f-D-glucopyranoside (2)

OH
HO 0 4
HO 0o
OHT  \—
3

2-methylpropan-1-ol-f-D-glucopyranoside (3)

Fig. 1 Chemical structures of alkyl glycosides from the flower of
Magnolia obovata.

£ A5k 6719 EE(MFE-10-10-1-MFE-10-10-6)2 43S
® 1 5 MFE-10-10-1 (212mg, Ve/Vt 0.000-0.241)° s}
ODS cc. (¢ 2x30 cm, MeOH-H,0=1:3, 210 mL)E AA]5}]
1771¢] ¥&/(MFE-10-10-1-1-MFE-10-10-1-17)2 4%, 27 3
44 B3 3FE 3 (MFE-10-10-1-4, 42mg, Ve/Vt 0.190-
0.238, ODS TLC R; 0.57, MeOH-H,0=1:1)3} 10 &FojA]
3}3HE  2(MFE-10-10-1-10, 20mg, Ve/Vt 0.533-0.561, ODS
TLC R¢ 0.49, MeOH-H,0=1:1)Z £ 3}5]t}.

332 1 (2-methylbutan-1-ol-#D-galatopyranoside): amorphous
powder; [a]h= —474 (c=021, MeOH); IR (KBr, cm™): 3392,
2912, 1087, 1062, 1038 cm™; positive fast atom bombardment
mass spectrometry (FAB-MS) m/z: 251 (M+H)"; 'H-NMR
(400 MHz, CD;0OD, &) 4.56 (1H, d, J=7.6 Hz, H-1'), 4.01
(1H, m, H-2"), 3.80 (1H, m, H-6'a), 3.76 (1H, overlapped,
H-1 a), 3.64 (1H, m, H-6'b), 3.66 (1H, overlapped, H-5",
347 (1H, d, J=6.0, 3.2 Hz, H-4"), 329 (1H, overlapped,
H-3"), 3.25 (1H, overlapped, H-1b), 1.64 (1H, m, H-2), 1.50
(IH, m, H-3a), 1.14 (IH, m, H-3b), 091 (3H, d, J=6.8
Hz, H-5), 0.88 (3H, d, J=6.8Hz, H-4); BC-NMR (100
MHz, CD;0D, 8¢) 102.17 (C-1'), 75.95 (C-1), 75.35 (C-5"),
7297 (C-2), 7239 (C-3"), 68.97 (C-4"), 63.14 (C-6), 36.36
(C-2), 27.18 (C-3), 16.91 (C-5), 11.61 (C-4).

3}3HE 2 (2-methylbutan-1-ol-AD-glucopyranoside): amorphous
powder; [a]B= -24.7 (c=020, MeOH); IR (KBr, cm™):
3392, 2912, 1087, 1062, 1038 cm™; positive FAB-MS my/z:
251 (M+H)"; 'H-NMR (400 MHz, CD;OD, &) 4.22 (IH, d,
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J=8.0 Hz, H-1), 3.83 (IH, dd, J=12.0, 2.0 Hz, H-6"a),
3.77 (1H, dd, J=9.6, 2.0 Hz, H-la) 3.64 (1H, dd, J=12.0,
5.2 Hz, H-6'b), 3.33-3.17 (5H, overlapped, H-2', H-5', H-4,
H-3', H-1b), 1.65 (1H, m, H-2), 1.50 (IH, m, H-3a), 1.14
(1H, m, H-3b), 0.92 (3H, d, J=6.8 Hz, H-5), 0.88 (3H, d,
J=6.8 Hz, H-4); BC-NMR (100 MHz, CD;OD, §:) 104.71
(C-1), 78.15 (C-3'), 77.88 (C-5"), 76.01 (C-1), 75.18 (C-2"),
71.68 (C-4"), 62.77 (C-6'), 3634 (C-2), 27.15 (C-3), 16.87
(C-5), 11.61 (C-4).

3}3HE 3 (2-methylpropan-1-ol-3D-glucopyranoside): amorphous
powder; [a]¥= —39.1 (c=0.50, H,0); IR (KBr, cm™): 3392,
2912, 1087, 1062, 1038cm™; positive FAB-MS m/: 237 (M+H)";
'H.NMR (400 MHz, CD;OD, &y) 420 (1H, d, J=8.0Hz,
H-1), 3.83 (1H, dd, J=12.0, 2.0 Hz, H-6'a), 3.67 (IH, dd,
J=9.2, 2.0 Hz, H-la) 3.64 (1H, dd, J=12.0, 5.6 Hz, H-6'D),
3.33-3.22 (4H, overlapped, H-3', H-4', H-5', H-1b), 3.15
(1H, dd, J=8.8, 8.0Hz, H-2'), 1.87 (1H, m, H-2), 0.92
(3H, d, J=6.8 Hz, H-3), 0.89 (3H, d, J=6.8 Hz, H-4); 3C-
NMR (100 MHz, CD;OD, &¢) 104.59 (C-1'), 78.16 (C-3"),
7791 (C-5"), 77.54 (C-1), 75.18 (C-2), 71.68 (C-4"), 62.77
(C-6"), 29.71 (C-2), 19.69 (C-3), 19.69 (C-4).

23 2 33
FEH £& MeOH 78902 FE3I0h dojl F2ES

= M

HolA ke F 8vie] SAe wet EtOAc, n-BuOH B H,0
2 A FEsia 7 w88 S S5t dofxl EtOAc
20 ZRE silica gel @ ODS column chromatographyS Ht
B sl 3% 3R 138 s

3}%HE 1 (amorphous powder) positive FAB-MSOIA m/z
251 (M+H)Y*] #Ajo]2 peak’} TS5T|o] B4 25002 Z
Aatgdet. REZFE $£4E71(3392em™)et sp* C-H alkane
2912ecm™ME zte Ao® #eldtt. 'H-NMR (400 MHz,
CD;0D) spectrum®] H|ZF G4 germinal coupling SH=
170 2] oxygenated-methylene proton signal [&y 3.76 (1H,
overlapped, H-1a), 3.25 (1H, overlapped, H-1b)]Z} germinal
coupling 3F= 1702] methylene proton signal [8y 1.50 (1H,
m, H-3a), 1.14 (1H, m, H-3b)], 17]2] methine proton signal
[6y 1.64 (1H, m, H-2)], 22]3 27l2] methyl proton signal
[6y 091 (BH, d, J=6.8 Hz, H-5), 0.88 (3H, d, J=6.8 Hz,
H-4)lo] #=5Jc}. webA alkyl alcohol2] )71 ElEATh
FH G 9= hemiacetal proton signal [§y 4.56 (1H, d,
J=7.6 Hz, H-1")], oxygenated-methine proton signal [dy 4.01
(IH, m, H-2), 3.66 (1H, overlapped, H-5'), 3.47 (IH, d, J=60,
2.8Hz, H-4"), 329 (1H, overlapped, H-3")] % oxygenated-
methylene proton signal [3.80 (1H, m, H-6'a), 3.64 (1H, m,
H-6'b)]°] #==UAth. Hemiacetal proton2] Jgto] 7.6 Hz=
Zgo) wal Fe] 19 protonZt 29 proton®] A Z  axial-
axial $1x°] YS5E & F AUtk & T FFE 12
alkyl monoglycosideZ <l’3=] ST

BC-NMR (100 MHz, CD;0D, &¢) spectrum©] A& Tl A
FHE signalS Fasle] F 11709 signale] FSHAT B

oA oxygenated-methylene carbon signal [3c 75.95

(C-1)] # methine carbon signal [8¢ 36.36 (C-2)], methylene
carbon signal [6c 27.18 (C-3)] ¥ 2712 methyl carbon
signal [8c 1691 (C-5), 11.61 (C-4)] ©] #=HAUdh 'H L
BCNMR dataZ4E ©] g9 HPE= 2-methylbutan-1-ol
AL & 4 AT FH FHolA= anomeric carbon signal
[c 102.17 (C-1"]3 oxygenated-methine carbon signal [8¢
7535 (C-5), 72.97 (C-2), 7239 (C-3), 6897 (C-4)
oxygenated-methylene signal [§¢ 63.14 (C-6)]°] &=t
2] chemical shift FteZHE o FF/7} Sgalactopyranose
A Y. T AFAXE 157 ke gradient
hetero-nuclear multiple bond connectivity (gHMBC)E &7 3}
St} gHMBC dataZ S35t &y 4.56 (H-1'9] anomer proton
signal®] &¢ 75.95 (C-1)9] oxygenated methylene carbon
signal?} cross peakE Hof BTG-S ¥ F4b7]o] wo] gt
S &S EIsTh Eg oxygenated-methylene proton
signal (8y 3.76, H-la; &y 3.25, H-1b)°] Z}ZF methine
carbon signal (6¢ 36.36, C-2), methylene carbon signal (8¢
27.18, C-3), methyl carbon signal (8c 16.91, C-5)3} cross
peakE 1 ©] 3L, methylene proton signal (8 1.50, H-3a; Sy
1.14, H-3b)?} methine proton signal (8y 1.64, H-2)°] methyl
carbon signal (8¢ 1691, C-5; 8¢ 11.61, C-4)Z} cross peakZE
Holo] we} 7o) ARLIXE RIS ol& FHat 3%
E 12 2-methylbutan-1-ol-AD-galatopyranoside® 8574 3}
Ath(Fig. 1).

3}3HE 2 (amorphous powder)y= positive FAB-MS 4 237}
251 (M+H)™e] #Alo]2 peak’} AZHl| we} BAFES 2502
2 A3 Y IRZFE 21713392 em ™9}t sp* C-H alkane
(2912em™E ZH= o Z FRIFIL SIFHE 29| dataE HHW
HF = s9HE 13 Yshvt 25 727 & Zo= gl
Gtk FE FgolA 17019 hemiacetal proton signal [3y
422 (1H, d, J=8.0 Hz, H-1"]3 471€] oxygenated-methine
proton signal [dy 3.33-3.17 (4H, overlapped, H-2', H-5', H-4',
H-3)] ¥ 1709] oxygenated-methylene proton signal [oy 3.83
(1H, dd, J=12.0, 2.0 Hz, H-6'a), 3.64 (1H, dd, J=12.0, 5.2
Hz, H-6b)]°] &=l w2} hexose ¢ w2} EAITS &
A%tk BC-NMR (100 MHz, CD;0D, §¢) spectrumol|A+= 3}
= 19 FH fF2Hll FGolA anomeric carbon signal [8¢
104.71 (C-1"]3} 471¢] oxygenated-methine carbon signal [8¢
78.15 (C-3), 77.88 (C-5"), 75.18 (C-2), 71.68 (C-4] 2 17}
9] oxygenated-methylene carbon signal [§c 62.77 (C-6")]°]
#==]) 9] chemical shift 7t vlwsl] Fe] /7T B
glucopyranose 4& & F AUk o1& FHslA sFE 28
2-methylbutan-1-ol- #D-glucopyranoside® %2574 3FAtHFig. 1).

3132 3 (amorphous powder) positive FAB-MS =4 2
7} 237 M+H)'e] Ex}o]l2 peak’} #=Hol| ule}l EAFS
23622 ARSIt sigte 29 Hlaste] 14 amwt xpe]
= 282 Hol methylene 3 A7} FE55He & F IUTH
IR %€ 441713392 cm™)¢} sp® C-H alkane (2912 cm™)&
b= Aoz Felg9itl. NMR spectrumol e G4 99 <]
signalo] 3IgHE 29} TS WIS HolAT G FHA
tia ZelE RS Th Germinal couplingd= oxygenated-methine
proton signal 171 [3.67 (1H, dd, J=9.2, 2.0 Hz, H-la) 3.22
(1H, overlapped, H-1b)]$} methine proton signal 17] [1.87
(1H, m, H-2)], 270 9] doublet methyl signal [0.92 (3H, d,
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J=6.8 Hz, H-3), 0.89 (3H, d, J=6.8 Hz, H-4)|]o] #=Hol| w}
g} ¥ FHEE 2-methylpropan-1-ol & ZA% =t} BC-NMR
(100 MHz, CD;0D, §&¢) spectrum®]*1:= oxygenated-methylene
carbon signal [0c 77.54 (C-1)], methine carbon signal [dc¢
29.71 (C-2)] ¥ methyl carbon signal [§c 19.69 (C-3), 19.69
(C-4)] o] #ASHl wet vgFe] 27 ERIFQH. ol F
3t 33ME 32 2-methylpropan-1-ol-BD-glucopyranoside =
TZ2E7% SHAThFig. 1).

o] AylM EEE 359 alkyl glycoside = 35 ZojlA]
© As v, 4 HoAth s 12 HdoA £, Bad
ul glom g4l 93t transglycosylation?] AHEE B Eo] Q)
CH(Trincone 5, 1991). SIIE 2= Al (Malus sybvestris Mill
cult. Jonathan) ¥AofA] E2], B 7= ATH(Schwab®} Schreier,
1990). FE 32 ALZT Fujolld Aoz FHEHIJX
(Ishikawa 5, 2001) 33}+% 1-30] gt &4 BvH u} gick

zx =
gy o g HE 37)9 alkyl glycoside 3+ 2], 54

e
St FEA 28 80% MeOHol FE3149 ©]E EtOAc, n-
BuOH, 2|3 H,0 Fo= ASEES AAsdtt oF
EtOAc #8ol| tislq silica gel?} ODS column chromatography
£ W drjste] 339 sites Eel, BASIT Nuclear
magnetic resonance, infrared spectroscopy % mass spectrometry
] spectroscopic dataE 3143l o] FPEES 2-methylbutan-
1-ol-#D-galactopyranoside (1), 2-methylbutan-1-ol-4D-glucopyranoside
(2), 2-methylpropan-1-ol-AD-glucopyranoside (3)Z 2tz} &4
st $9E s BT 25d Eolre ol AelA A
o2 2, FHEHAUT

Keywords 2-methylbutan-1-ol-/#D-galactopyranoside -+ 2-
methylburan-1-ol-#D-glucopyranoside + 2-methylpropan-1-ol-/
D-glucopyranoside - flower + Magnolia obovata

A 2 2 AT s EANTA M Ashs erb dule At 7154
£ Fel 9 54 ATEHANE: 201505712 578 = Q719 ZAEH YT
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