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AMEXRHCERE 85209
_T'_—?LD}(Ipomoea batatas Lam.) n|Z2

A FEE

EFAH |
=1 '
FREE &2
WoiS - U
Sty 2 ARALeAT

% EtOAc, n- BuOH 3l E %UH—‘E'_,é}OﬂD}

MR, MS 5 9§ Sl ol #1415 ST, o151 5 o Ao & 8510, ) 33 imonin 1

Z3Hu B E 2 1 akedoh (1997 99 224 <, 19973 10€E 16
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o= 1o

T2

vl QI stebeE ARe] Fad ey, 4 &
23R 2 A F7HA] arelE e e shg
= furanosesquiterpenoid 3}3+E,” carotener 3}3E,
resin glycoside” 5°] B Eo] glou}, EAJ3} fexjo] o

TFRIE o o Ak aTTEYE 2YTAL L5
7] 913ke] mnh F=e MeOH #89102 5%, 55

F, SR, Aol EtOACE ¥ 225 E silica gel
column chromatographyE HHE3led 452 S3HES &

AA A 7 sHgHEel digte] NMR, MS dataé] H@‘er,
hrEaEinbs, WE@st 9 opAAsibg-& 83t resin
glycoside %] simonin I, oxy-%ﬁ?j} Al S x4tk

ester X f-sitosterolZ 3} EE 3T
e 3 gy
Alek

Column chromatography & silica gel = Kiesel gel 60
(70-230 mesh, Merck) £, TLCE Kiesel gel 60 FxZ, 18]
= BF SFA0k ALESST

717

'H-(400 MHz) ¥ “C-NMR (100 MHz) spectra:
ZEOL JNM-LA4002.2 ZA3}% 1, GC-MS = HP 5890
GC/JEOL JMS-AX505WA=, EI/MSE ZEOL JMS-AX
505WAE S4 3}t

Al E‘Al_ﬁ_
AePds spgel A AxE naetE £9

o4 st

A =
FEUE A

QA [e]

ENEZO 22|
Aagel 32 5kgE B2 A

& AEEA. 80%
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MeOH &9 5(& 7}3te] A-2ojx
HAZ oAFstATt FAE 22
< 3l A FEIch 5

EtOAc (1/x2) & &uj&F %0}913’_, £33 94 #-BuOH
(800 mIx2) & Bul, =234}

EtOAc #3282 silica gel (130g) column chromatography
e, 89 F49& 947F (n-hexane-EtOAc=5:1
—2:1—>1:2>CHCl-MeOH=15:1—10:1—7:1) £
3t 10 m¥ E3 3 FH HE TLCE &1t 187)
o] B&og it 23 1 £E& thA] silica gel (50 g)
column chromatography (s-hexane-EtOAc=30:1) d}od x4}
A EE ()8 1.72g IS0

294k 318H%E (1) : Pale yellow oil, GC/MS; Mass spec-
trometer - JEOL JMS- AX505WA, Gas chromatography-
HP 5890 GC, Column-DB-5 capillary column, Initial
temp.- 50°C, Increasing rate-10°C/min, Final temp. -
280°C (10 min), Injector temp. - 200°C, Separator temp. -
250°C, Ion source temp. -200°C, Carrier gas-He, Split
ratio-15:1, Rt (Molecular weight, %) -5' 29" (158,
methyl octancate, 2.5), 15 28" (270, methyl hex-
adecanoate, methyl palmitate, 96.8), 15' 50" (294, methyl-
3,6-octadecadiencate, 2.4), 17' 5" (294, methyl-9,12-oc-
tadeca- dienoate, methyl linoleate, 100), 17" 29" (298,
methyl octadecanoate, methyl stearate, 12.2), 18' 49" (326,
methyl arachidate, 6.1). ‘H-NMR (400 MHz, CDClL, &)
5.26 (3H, m, olefine), 3.58 (3H, s, methyl ester), 2.72
(2H, t-like, /=6.4 Hz), 2.22 (2H, dd, J=7.6, 7.6 Hz), 1.97
(2H, q, /= 6.8 Hz), 1.54 (2H, br. t, J=6.6 Hz), 1.23-1.18
(methylene), 0.81 (3H, t, /=6.8 Hz, terminal methyl). “C-
NMR (100MHz, CDCl, &) 173.97 (ester-carbonyl),
129.95, 129.79, 127.88, 127.75 (olefine), 51.17 (methyl
ester), 33.90, 31.81, 31.40, 29.59, 29.48, 29.15, 28.98,
28.96, 22.57, 22.45 (methylene), 13.95, 13.90 (terminal
methyl).

%.L‘—‘

OCO(CH,),CH,

H,C o H
CHS(C Hz)eCOO 7 Iii
decanay! ﬁ_C‘C_Q
cinnamoyl
H

16

2 CH 1 itate (1a
NN N

HiCO é 3 methyl palmitate (1a)

simonin 1 (4)

18
z Z CH, methyl linoleate (1by

9 12

HeCO—G

Some compounds isolated from the tuber of Ipomoea batatas

SollA P& 7HEZE A silica gel (50g) column
chromatography (n-hexane-EtOAc=7:2) 3} A44t
3}3H2(2, 33 mg) L B-sitosterol (3, 150 mg)S #2]3}
At

A 9Hat 313HE (2) @ White powder (CHCL-EtOH), mp
83-84°C, 'H-NMR (400 MHz, CDCl;, 8) 5.23-5.34 (4H,
m, olefine), 4.08 (1H, dd, /=4.4, 11.9 Hz), 4.03 (1H, dd,
J=5.8, 11.9 Hz, oxy-methine), 2.70 (2H, br. t, /=6.5 Hz),
2.28 (2H, dd, /=7.6, 7.6 Hz), 1.97 (2H, br. q, /=6.8 Hz),
1.56 (2H, m), 1.24-1.18 (methylene), 0.81 (3H, t, /=6.8
Hz, terminal methyl). *C-NMR(100 MHz, CDCl, &)
173.90 (carboxyl), 130.19, 129.98, 127.86, 127.72
(olefine), 68.34, 65.02 (oxy-methine), 34.08, 31.90,
31.49, 29.49, 29.25, 27.39, 25.85, 22.63 (methylene),
14.09 (terminal methyl).

B-sitosterol (3, 150 mg) : White powder (EtOH), mp
140-141°C, [ol, -33° (c=1.2, CHCl), 'H-NMR (400
MHz, CDCL, 8) 5.27 (1H, br. 4, /=5.1 Hz, H-6), 3.45
(1H, m, H-3), 0.94 (3H, s), 0.84 (3H, d, /=6.6 Hz), 0.77
(3H, t, J=6.8 Hz), 0.76 (3H, d, J=6.7 Hz), 0.73 (3H, d,
=6.8 Hz), 0.61 (3H, s, methyl). “C-NMR (100 MHz,
CDCl, &) 140.72 (C-5), 121.67 (C-6), 71.74 (C-3),
56.73 (C-14), 56.03 (C-17), 50.10 (C-9), 45.79 (C-24),
42.29 (C-4), 42.25 (C-13), 39.74 (C-12), 37.23 (C-1),
36.47 (C-10), 36.12 (C-22), 33.91 (C-20), 31.88 (C-8),
31.87 (C-7), 31.60 (C-2), 29.11 (C-25), 28.22 (C-16),
26.04 (C-23), 24.27 (C-15), 23.03 (C-28), 21.06 (C-11),
19.80 (C-26), 19.37 (C-19), 19.01 (C-27), 18.75 (C-21),
11.95 (C-29), 11.83 (C-18).

11 ¥-8& o)A silica gel (100g) column chroma-
tography (CHCL-EtOH=7:1—13:2—11:2—4:1) 3}
o 1119 AR EE Ao, 17 6HA LT st
thA] silica gel (50g) column chromatography (CHCl:-
MeOH=6:1) &}o] x| A<) simonin I (4, 41 mg)-S
e, BAIsAt.

Simonin 1 (4) : White powder (MeOH-H0), mp 118-
119°C, [al, -19° (c=1.1, MeOH), 'H-NMR (400 MHz, ds-
Py., 8) 7.75 (1H, d, /=16.1 Hz, cinnamoyl-7), 7.64 (2H,
m), 7.55 (1H, m), 7.34 (2H, m, cinnamoyl-2,3,4,5,6), 6.46
(1H, d, /=16.1 Hz, cinnamoyl-8), 6.24 (1H, dd, /=1.5, 3.1
Hz, H-2", rhamnosyl-2), 6.19 (1H, d, J=1.5 Hz, H-1"),
6.04 (1H, dd, /=1.7, 3.6 Hz, H-2""), 6.03 (1H, d, J=1.7 Hz,
H-1""), 5.95 (1H, dd, /=1.8, 3.0 Hz, H-2"), 5.85 (1H, dd, J
=10.5, 10.5 Hz, H-4™), 5.50 (1H, d, /=1.8 Hz, H-1"), 4.73
(1H, d, /=6.8 Hz, H-1', fucosyl-1), 3.80 (1H, m, H-11,
jalapinoloyl-11), 2.44 (2H, ddd, /=3.5, 7.5, 7.5 Hz,
decanoyl-2,), 2.30 (2H, ddd, /=3.0, 7.5, 7.5 Hz, decanoyl-
2., 1.73 (3H, d, /=5.9 Hz, H-6"), 1.68 (3H, d, /=6.1 Hz,
H-6"), 1.57 (3H, d, /=5.8 Hz, H-6"), 1.50 (3H, d, /=6.5
Hz, H-6"), 0.86 (3H, t, /=6.9 Hz, H-16).
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xebit sighE (2) of otMlElE}

IRLE 2 Bmg)S 1ml 9 pyridineol ¢ &, 233}

ol 4] acetic anhydride 1 mlE #3}slith 220 104)
b wukA}7isL wkg-le EtOAc (10 mIx3) & W4 (15
m) E 9 &3} 5715 S 4% HC 789, 238 F
Z 9 452 AT §, T MgSO, B 2538k A3, 5
39Tt ¥FES silica gel (20g) column 22 chro-
matography (n-hexane-EtOAc=9:1) 3} 3= 29 o}
AR BE (2a, 2.3 mg) S AAHT

3}3H2- 2a; White powder, 'H-NMR (400 MHz, CDCl,)
5.35-5.23 (4H, m, olefine), 4.25 (1H, dd, /=4.4, 12.0 Hz),
4.07 (1H, dd, /=5.9, 12.0 Hz, oxy-methine), 2.70 (2H,
br. t, J=6.6 Hz), 2.25 (2H, dd, /=7.4, 7.4 Hz), 2.01 (3H,
s), 1.97 (CH, br. q, J/=7.2 Hz), 1.54 (2H, m), 1.32-1.19
(methylene), 0.82 (3H, t, /=7.2 Hz, terminal methyl).

Xiat 3lEtE (2) 2f oA ol A3

S 2 GmgE T+ MeOH (1ml) o =%
Dowex 50W (H' form)E 4% 7}sta 2087F wwkstdct
AR o Tg § ool CHzNz/EtzO A 7heta A
oA sk whx)stgieh vhg-l e 7"°””‘7L°P°4 Aozl
HAsE (2b)E A=A G AI52 ¥ th EVMS (m/z,
%) ; 298 (M', 2.2), 270 (16.9), 223 (10.2), 149 (100), 83
(39.4).

Simonin | (4) o| &Ze| 7i2a

Simonin I (4, 10 mg)< 3mi MeOH o Fol1 10%
KOH &9 03 miE 718 F, 2412k E-F31 ), whe-of
o Dowex 50w (H' form)E& A3 7fete] F3Arzl &
Astn AYEEHstEct. HEE silica gel (15g)
column chromatography (CHCl,-MeOH-H,0=9:3:1, ©}
=) 3] glycosidic acid (4a, 3.2mg)E AAsRAG.
4a : White powder, 'H-NMR (400 MHz, CD,0OD, 3) 5.60
(1H, br. s, H-1"), 5.24 (1H, br. s, H-1""), 5.21 (1H, br.
s, H-1"), 4.32 (1H, d, j=7.7 Hz, H-1"), 3.99 (1H, m, C-
11), 2.34 (2H, t, J=7.3 Hz, C-2), 1.24 (3H, d, /=6.1 Hz,
H-6""), 1.21 (3H, d, J=6.1 Hz, H-6"), 1.16 (3H, d, /=6.4
Hz, H-6"), 1.13 (3H, d, /=6.4 Hz, H-6'), 0.89 (3H, t, J=
7.1 Hz, H-16).

An 9 nE

S8 FRA A goZ N3] o] &HI U= HE
2RYH S4EAS S gt auke] 84
Bastua} stk nyvks AAU FA 1 ’%‘%
© A folle AgoRAMY Fa7t AT, /‘}
AAZE 82 o] &5 V= 3t i gho] &
ZEoly 9 Fo] 11§25 diAsta Yo, 87 P QEH
A o5 ok sHA Y awbR RE QA #-83 &4
o] 7= EASL Felstn EArxE H 84 & :r“jéOP

N 12 tle |o

4
JPF Pﬁ o Ma

oo ool

Tule) HgozAMe £RF HHORZ FY
111 TARIIANAE 2t 2L FEOE Ay

>i_°4H

?”}L ﬁEC’] F2 AEolm? o) thrEEAE
sesquiterpenoid,” TR ZA” T F=2 v)54 EHo]
ol gJi= Ao Huxo] gov, IR HAAE T
317] ¢l3le] 80% MeOH & 9& & &ulg AME3HA
‘:P o] £ulE A3l 5T AL AR, dH¥d T4 2

ole

& AdEA Bl AHE A gl ole4 24 ol
o) 7l FRgeol FEso) UR Be 2ol
A7 Qﬂi 5228 349 Aolo] et Hstun

%UH 7""%52 ]’MD}. EtOAC, n-BuOH ‘;’4 Han ] ] 7'-5]'0:‘
B 2o, zZF £8-L silica gel TLC (Thin Lay-
er Chromatography)E ©|-&3te] &{458-& FAsAch
35 TLC Aol A dankg-o oste] A& Ho] &-fo]
A& Aoz F4H EtOAc £ o2 RH EHELE A%
3ttt EtOAc ¥-8 silica gel columng ©]-83}o] chro-
matography 3t%1+Etl, #n-hexane-EtOAc (5:1) 5
CHCI-MeOH (7:1) 744 guje] 34§ Eorhy 853

U} g TLCE 31ste] FAg A7l KobA

Fbgste] 2% 18719 £&& Ak ohA] 19, 749,
ll‘ﬂd B8 tiste] &uiE uproirlH silica gel column
chromatogrphy 2 ¥HE-3le] 43-9] S ES F2)3k

B1EHE 18 u)3HA oil Ae) 2R R A, 'H-NMRe| 2loiA
olefine 212} methine (8 5.26) ¥ methyl ester (8 3.58,
3H, s) signalo] #=E o, B2 methylene signal ©]
8 2.72-1.1890 4 #=HA 1, A FEQ T methyl
signal (8 0.81, 3H, t, ]=68 Hz)°) #&5o) BEX3} ik
9] methyl ester 2 FAHAT. “C-NMR o] UAAE,
carbonyl (8c 173.97), 474€] olefine methine (8c 129.95,
129.79, 127.88, 127.75), methyl ester 2 methyl (&
51.17), 270¢) ¥t methyl (8 13.95, 13.90) 2 W2
methylene (8 33.90-22.45) signal £°] F2 peak Z =
H93, 2E peak ET Thah BZEH A wabA sdte
12 = %4F methyl ester 9] E3HEQ Ao = AHEATH
XA FF 2 2AuE ZFAE] fste] GC/MS
2 22138 A7}, methyl linoleate (45.5%) <} methyl pal-
mitate (44.0%) 7} -8 A8+ 1L, methyl octanoate
(1.2%), methyl 3,6-octadecadienoate (1.1%), methyl
stearate (5.5%) 2 methyl arachidate (2.8%) 7} &% T
Ho gl Aoz ek

3}ete 2 {MAE 2 (CHCL,-EtOH), mp 83-84°C}= 'H-
NMR ©l 1o1A 4719 olefine (8 5.23-5.34), 2709] oxy-
methine (8 4.08, 4.03), 1719 A4 +x 2t methyl
(5 0.81) ¥ 371¢] allyl methylene (8 2.70, 2.28, 1.97)&
233 @S methylene (8 1.56-1.18) signale] #Zx o]
2ol 2% A3 9 2709 oxy-methineS 7[R 23+ A
A FEEQ AL 4 5 YAk “C-NMR A= 174¢]
carboxyl (8¢ 173.90), 47§¢] olefine methine (3c 130.19,
129.98, 127.86, 127.72), 27§19 oxy-methine (8 68.34,
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65.02), 1719 2ot methyl (8 14.09) 2 87§ methyl-
ene (8; 34.08-22.63) signals°] #&5o], 16719 &4 2
o] Fojx| 3 25%9] 25 A 279 FAE JH At
EE AYHUY. SIFE 28 diazomethane o=
‘methyl 33l 243 EI/MS ol A% EA}o]2 peak (M)
7} 29894 BEE O] 99f AMES EUF & YA A-
cetic anhydride/pyridine 2.2 acetyl 33l doiz 33}
£ 2a ¢] 'H-NMR spectrumoil A 3}3H&E 29} th2 A g}
3 28 1709] acetyl signal (8 2.01, 3H, s)°] A Zo] A=
H AT} 1719] oxy-methine signal (8 4.25)°] acetylation
F 3ol 23} 0.17 ppm AAF LR o]FHo| #3E Aol
t}. 2 secondary alcohol o2} $]¢] 27 S = acetyl
5} 31 27) 5 acetyl 717} =Q1HE Aol BEo o¥
o) A% 1hE GAAEY] Fofl dlifol] TYUHA B o=

Lo

ZARUch kA 38E 2= 249 252 2709 &
A7VE 7HR e A E R 234 2 A9 2R
A2l 5 A 22 gk

332 3 {WAE2 (EtOH) mp 140-141°C} & 'H-
NMR o} 21oJ A olefine (8 5.27) 2 oxy-methine (3 3.45)

signal ©] 178 #Z== A3, 6719 methyl signal F sin-
glet o] 270 (8 0.94, 0.61), doublet ©] 371 (3 0.84, 0.76, 0.
73) triplet ©] 17} (8 0.77) #5-5 o] sterol JFEZ F4
HArk “C-NMR © lelA= 2709 olefine (3 140.72,
121.67)% 1709 oxy-methine signal® X33l 55
297} 9] signal ©] ==}k T3 DEPT SA A%} “C-
NMR dataE 3”3 vlugozx 3FE 32 B-si-
tosterol & AL}

waEng dojx FH3tE 4 {(HA4EZ (MeOH-H.0)
mp 118-119°C}= 'H-NMR °ll QJojA 87.75-7.34°014 &
29 9] signal ZHE HEE 12 E 73 o] E<l
= Ak E3F §6.24-3.80°14] TH+4] signal o] #5FH T
o] AL & F UM 53] 1% 870+ oxy-methine
ouME vEZy AREA 8 6.24-4.739A4 BSHAET,
47)= doublet 22 #Z5o] 29| anomer T4 A
g AL 4 F dgiem, ZH7he] coupling constant ZH-E]
370 'C, conformation (J=1.5, 1.7, 1.8 Hz)S zt:= Zo
2, 171 *C, conformation (J=6.8 Hz)& Zte= Joz2 &
) 9ith e 4709 signal&S I coupling pattern .2
BE 2] 44 signal ¢ Ao g FAHE = ddeH, MR
Fo 2 olgHo BAEH FOoRHE Fol= 419 ester 2
o] &A3E <& 4= ¢Juct %3l allyl methylened H)E
3l @2 methylene signal ¥ triplet &2 #IAZHETTD
methyl signal2 %€ AWAte] g2 EAe FAH
2t} Doublet ©2 #29 4702 methyl signal2 478¢]
Zo] 6-deoxy @ A& AAHATE o)) AREEEH FH
HE e AR AFEAJA F2Z, oxy- A
hydroxyl ]9l rhamnose Y} fucose ¢} 22 6-deoxy Z°I
Agstn a1, 2 e {714 2 X4ke] carboxyl 717t
Fo] 719 ester A3 Y= TFZEolth “C-NMRel
A% 4709] ester-carbonyl (8c 173.72-167.24), 871¢] ole-

fine (8¢ 149.54-118.54), 471¢] anomer (8. 104.71-98.41),
o] PR &9 oxy-methine (8 81.27-68.25), throl
methylene (8 41.89-22.86) & 571} methyl (3¢ 19.29-
14.34) &2 signal o] #3550l A9 AHES AT &
AT

33 E 49] ester 2L E3517]) $iste] KOH 2 A2
AT ZE ester Ao] 7R WHA 4277t A
ojzich. 4ae] 'H-NMR o %114, 'C, conformations 2%
= 3709] %2] anomer signal (8 5.60, 5.24, 5.21)°] broad
singlet ©2 #2511, ‘C, conformationd Zte 179 3
9] anomer signal (8 4.32)°] doublet (J=7.7 Hz) 2= &
Z5)9th. 3 allyl methylene (8 2.34), 470¢] doublet
methyl (8 1.24, 1.21, 1.16, 1.13) & 17§¢] triplet methyl
(8 0.89) signale] #=5o}, 31EE 4a & oxy-ALAitl
4719] 6-deoxydo] Z2Es T2 FRIHAT

ol4te] AnE EFY3 wm FI AW, IH3E 4
jalapinoic acid ] 111 5=4t7]ol] 1228} D-fucose 7+ B 2
&3} 31, D-fucose ¢ 2 FA7]9)] 38219 L-rhamnose 7+
77} o-1—4 23t 9o, 1842] cinnamic acid 2
28-z}2] decanoic acid 7} C-2", C-2"" % C-4™ F2b7]9k
Z}z} ester A%t ¢l.o™, jalapinolic acid ¢ carboxyl
7)= C-2" 41719} ester Z233e] 189 9] lactone #& 3
Asla Q& T2 simonin I &2 AU

#n-BuOH 232 TLC Aol A Fglo] EI= & 4 &
252 k3, £ A$olE A9 UlREe] F AL
2 Bt wkeba] opHo) Balgh 439 HAES T
o} 7o) gi50] e olx tAEF T a7 A
olgtx & = qlth. Azte] B tiste] A9 74

g

o M

e

P e Ay oty ddE S48 HAT Aot
A FAZ = FHNZEY &4Y 2 ionophore

Vo] & Ao| t BarH o] Qlo], nyute] FA|uF A
BN E FAE S & HAFA Pt

Al

g
—_—

£ ox

#Ael =

2 A7E Aggetn 1097d% AdT5 X478
o4 38 Ao olo] A=Y

Zn2s
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Development of Biologically Active Compounds from Edible Plant Sources-l. Isolation of Major

Components from the Tuber of Jpomoea batatas Lam.

Nam-In Baek™, Eun-Mi Ahn, Myun-Ho Bang, Hae-Yeong Kim(Kyung Hee University, College of Industry,
Department of Life Sciences & Resources, Institute of Life Sciences & Resources, Yongin 449-701, Korea)

Abstract : The MeOH extracts obtained from the tuber of Ipomoea batatas Lam. were solvent-fractionated
with EtOAc, #»-BuOH, and H.O, respectively. From EtOAc fraction four different compounds were isolated
through the repeated silica gel column chromatographies. From not only the results of NMR and MS data but
also the adaptation of hydrolysis, methylation, and acetylation, the chemical structures of compounds were
elucidated as resin glycoside, simonin I, B-sitosterol, and two kinds of unsaturated fatty acids.

Key words : sweet potato, Ipomoea batatas, resin glycoside, unsaturated fatty acid, f-sitosterol, NMR
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