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2 < Sorbaria sorbifolia®]l g3t & P AAdhHo] 93l protostaned triterpenoid)
cucurbitacin D, Fg #ejsld 18 #F %02 &« S sorbifoliad] ¥-4¥ cucurbitacin D, F& A &Fslg]c}.
EF% 0 24 cucurbitacin D, F= 'H-NMR, FAB-MS, UV 5 72 EZ233tHalgo ol 7z £33
9ony 782 YMC-Pack ODS-AQ (303)[250 X 4.6 mm I.D., S-5 um, 120A] & A3 o3 A}§3F mLolA|)
AzvtEad e} st )3t Cucurbitacin D, F&] AR Isvteizlsdl o3 AF ¥4 2
cucurbitacin F&] 7$- §. sorbifolia A| &l 10.73 mg/kg.e 2 Za)|8}3 o1} cucurbitacin Dy 7 &5 2] 93t
. £% 2% GAEFAA H3F EDsodko] 0.1 pug/mL o|3t2A 74 254 Boon o F Hfed
A7 9] Bt F4319 & ol LDsogh2 247t 47,25 mg/kg/day 24 A% F454E vehisict
Abstract: Cucurbitacin D and F, the protostane type triterpenoid of S. sorbifolia, were isolated with
chromatograpic methods and used as the standard substances for quantitative analysis. The compounds were
identified with 'H-NMR, FAB-MS and UV spectrophotometer. They were separated on YMC-Pack ODS-
AQ(303)[250 x 4.6 mm I.D., S-5 um, 120A] column by HPLC. Cucurbitacin F was detected at 10.73 mg/kg
in cortex of S. sorbifolia, but cucurbitacin D was not. The compounds were shown to exihibit significant
cytotoxicity (EDso< 0.1 ug/mL) against several tumor cell lines and acute toxicity (cucurbitacin D: 4.7
mg/kg/day, cucurbitacin F: 2.5 mg/kg/day) against BDF-1 mouse.
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o] A1&-2] glollx= sorbifolin, flavosorbin £ o&j&2]
flavonoid 8L 85l ¢lom!-? vta}(cucur-
bitaceae)2] Bl 9] §/-5IUE cucurbitacin 3y}
E-2] 9&9l cucurbitacin D, F7} 2] ¥_11¥ o=l u}
Att? Cucurbitacin AlG2] 23HE-2 9] F upapy
2o dufellM 2atg& e AR oz 1139 Ay
EEo] &3k Aoz ofeiA gkt 18 AR
cucurbitacin Bx= AJF 2] FA5A AYel sleiM 7
T FAYE S LDt SmekgRA AFHQ &
A& e gl B89 cucurbitacinA) HBE-L
A% ALSHH FARHE PR Aoz Yol
ks 7 Blo s ARl E Be] B
%] cucurbitacin D, F& §4-3F Sgrbie] Ajepga
s mp7go 24 Bizkel A 713, 7l 5§ Xa
&17] 3l T3] A, B-g=o|x= %] (Sorbus
Cortex, 7)o} 2 o] 58 AMslnz A3 717k
A2 248 do7|7] ot 53], YeHos ¥
AE3 et 33 fABPY A 4] Aga] v g
Fx=e] glojAa Agise] AMel A Y{P &
A 3dte] diEteld Flelct. oj2idt FHoz 4
wly Sglol] -5 )4 cucurbitacin D, F&] 344§
N azvte iy oz Aty FASAE §7}
shsich.

2.4H4y

2.1 WMxZ, M2k W 217)

F AYel Abgd AR 20009 7€ AR
Ab 2ol AlAlE g AAsIA 8 A5 A%
AR g Foll £7, MAd ] Ayl AMsRT o] 4
EollA AlgaEAg ¥e87] st column packing
£ silica gel > Kiesel gel 60 (230-400 mesh)Z} Sepha-
dex LH20 gel (Sigma)2- AH4-314c}. =&t 234YA &
#3bed YMC-Pack (ODS-AQ, 300 X 10 mm, S-5 um)
columng AM3lGe. =8 ¥ eedds
#18}ts] A28 TLC plate= Kiesel gel 60 Fys4 precoat-

ed plate |5}, B E 93t AMgS A 771

UV spectrophotometer (UV-260, Shimadzu), NMR
spectrometer (Unity Inova 400 & JEOL INM-EX90)&
AHE-EHdet. AFeAell AMg-g 7)71: HPLCEA L-
6000 (Hitachi)& A}8-3}5 2 L-4000 UV detector
(Hitachi), D-2500 chromato-integrator 24} 238 3

BEE

2, 715319 BAAAo) ARt &elle 3o]e8
j 8 ZF3le] AMESIH T AR AN SR
= methanol (Merck), water (Merck) & AR8-3} ).

22. BEE9 &2 % A

AAg AT 49 1kgE MeOH(GL)= 257t
AN F&3lq 4% F ¢t 2% F 19
$29E oA 119 354 dHAA hexaneo g
A 28BS AASEH. FA o ol FE FFS
et 2 o}A] methylene chloride2 40 2&3lv
Mbsase Qo) 22E 1558 et e
Hoz FFF¥-L ¥e] AA sl Methylene chloride
F2E-2 CHCl:/MeOH (50/1—10/1)-& 8&H o 23}
o] silica gel column chromatography=. w2}tz 7z}
28] b EFo) e ALSAHE mASRe] B4
HE YMC-Pack (ODS-AQ, 300 x 10 mm, S-5 um) &
e ANl AF2olA 75% MeOHE 3 mL/min9]
S4o2 sl ¥Hsle) pel HAsldon Aane
UV 210nm=. 1A 3be ARg-3lgc). o] A sled Qo]
A 3}FE 1 (20mg), 2(15mg)2] 'H-NMR, UV, mass
spectrum-> %] $°0] FY A BolA F2]F cucur-
bitacin D, F&} 2 *]8}g] ).

Compound 1 (cucurbitacin D): white needle in hex-
ane/ethyl acetate, mp. 153-159°C, UV (Anax): 229 nm
(MeOH), positive FABMS: m/z 539 [M+Na™], 1H-
NMR (CDCls, 8): 7.14 (1H, d, J = 15.2 Hz, 24-H), 6.57
(1H,d, J=15.2 Hz, 23-H), 5.78 (1H, m, 6-H), 432 (1H,
m, 2-H), 4.13 (1H, m, 16-H), 3.33 (1H, d, J = 14.7 Hz,
12a-H), 2.78 (1H, m, 10-H), 2.62 (1H, d, J = 14.7 Hz,
12p-H), 248 (1H, d, ) =6.8 Hz, 17-H), 1.31, 1.31, 1.15,
0.98 (each 3H, s, -CH3).

Compound 2 (cucurbitacin F): white needle in hexane
/ethyl acetate, mp. 247-249°C, UV(Amax): 230 nm
(MeGH), positive FABMS: m/z 541 [M+Na*], 1H-
NMR (CDCls, 8): 698 (1H, d, J=15.4 Hz, 24-H), 6 .85
(1H,d, J=15.2 Hz, 23-H), 5.74 (1H, m, 6-H), 4 45 (1H,
m, 2-H), 3.53 (1H, m, 16-H), 3.32 (1H, d, ] =14.7 Hz,
12a-H), 2.58 (1H, m, 10-H), 247 (IH, d, J = 14.6 Hz,
128-H), 2.35 (1H.d,J=6.8 Hz, 17-H), 1.38, 1.32, 1.29,
1.19,1.19,1.10,0.95,0.94 (each 3H, s, -CH3).
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2.3. Cucurbitacin D, F2| M| 25N

o] % 3Bl wisled NCI9| wiell Wt 5
o] stz Fol] 3 A EFAZALE AAEHS A
Fx 0] NCIA AFe 2e Ao =
E N EFE 10 passagetol|lA] ARE-stsi). vl ok 2
RPMI 16403} 10%2] $ot#] AL {73 7 A
F8l] ALgslgdch AESA #Hr7ke 94 NCI Y
o] u}stom SRB (sulforhodamin B)2 43k 19|
F4=E AU

2.4. Cucurbitacin D, F2| BDF-1 AFof] clj gt
45y

o] 33224 BDF-1 A3 (2 20g, HT 453, 4

) o] N in vivo B4 AYE Welgc) sAAxA)L
A 2} mjlt} 5,25, 125 mg/kg/day?] A2E Az
A 9342(1% Tween 80)oll 83A|A %74Fe] siieh.
a3 FAEHL Al8Fe] 2447 F AL A
424 W3} LDs -2 Behrens-Korbartj o 2
A gAatsigot

25 gEEME fit Al HXe

AHG AT S ATY F Yoz BE
I 13 5g& AU Do} vwkg 80 mLE 7}
50°C 4=8-23ll A 6417t B3t 32310} Ad-2ollA 4
3] o 100 mL $-Eetazel §7) ¥ ojshgd 7t
3] AR A} o] A& 02um HHIr)2 o3}
3ted Aoz dlgo. EFA|B2A cucurbitacin D, F
= z}+z} 0.2500, 0.1250, 0.0625 mg/mL 2. v 4=2]) &}
of HgAdE 2Ads7] flg 2oz Fgi.

2.6. M| A 2olEamol o3t HEEM
YMC-Pack ODS-AQ (303) [250 X 4.6 mm LD., 8-5

um, 120A18 ZF o=z ANy, 2R 2= A

2024 oA 57% MeOHE 0.8mL/min®| -§-<
o2 dgch Age F9YL 10uLlely FHEH: UV
210nm& 1A 3}l HEslado).

3o A @

3.1.Invivo % invitro 54 H7}

Cucurbitacin D, F= Table 1914 EA)E u}g} 7o)
vl e ALSAE o7 3ok 2 Hhape) o
Aot AZAM 22 adriamycineh e $HE
wol T ick 2eh} BIGEIO)FH e 43 42 <
A 2Fd e a2 1ot o8t 5448 el gloh
Invivo Aol Sleix 8] YA o]E AjHE 5
mgkgd B} B S o 7 AYE F3] £ 24
Al ¥ 100%2) |AHE Helx glet o]8fdt A
t o] 3jHEEL dAM M2 FAe] FaA et
2 4 USE FE3 gk 53], R steroid
A AzsBAEe) VAol FU= Az 47
24& SR AAAl] B4 228 g
£ uhlsle Zlo] YubHal Aot aeba] o) 33t

R: =0,

cucurbitacin D
i OH, cucurbitacin F

Fig. 1. Chemical structure of cucurbitacin D and F.

Table 1. In vitro cytotoxicity and in vivo acute toxicity of cucurbitacin D and F

HT1080 HT29 BI16(F-10) 3LL

MCF7 PC-3 LOX-IMVI AS549

BDF-1 (mouse)

EDso (ug/mL) LDso (mg/kg)
Cucurbitacin D 0.031 0.034 0.609 0.466 0.386 0.64 0.025 0.034 4.7
Cucurbitacin F 0.023 0.082 0932 0.245 0.237 0.747 0.033 0.098 2.5

Adriamycin 0.049 0.616 0038 0051

0215 0.482 0.219 0.388

HT1080: human acetabulum fibrosarcoma, HT-26: colon adenocarcinoma, B16 (F-10); mouse melanoma, 3LL; human lung sarcoma, MCF7;
humonary gland adenocarcinoma, PC-3; human prostate adenocarcinoma, LOX-IMVI; human skin cencer, A 549 human lung carcinoma
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Fig. 2. Chromatogram of preparative sample (A) and
standard sample (B). Curcurbitacin F (0.25 mg/mL) appears
at 21.26 min and cucurbitacin D (0.25 mg/mL) appears at
27.50 min in standard sample chromatogram.

3.2. Cucurbitacin D, F2| #2584

Aguie] 2xoz AszHE ohE B39 v
§ x| 931 cucurbitacin D¢} cucurbitacin F& ¢bd
3 ¥2¥ 4 A Fig. 2% AA A 20tz e o
oz #FEAF Aael AZvlEIP|T Fig 3
]3¢ WA o2 HE] oA cucurbitacin F&) A3
o2 Jzxd HHAIE Bgch A A2 y=0.15
% 107x~-0.47 X 10* (r = 0.99846)¢]%{=}. Curcurbitacin
D 4] 249 HFAE vgvh A A22rte T:)9)
oj&3t 4wtz cucurbitacin F&} DRSS cucur-
bitacin F9] 73-¢- 10.73 mg/kge]¢l.2™ cucurbitacin D
9] 7 =27} BAHA ket wElA - cucurbitacin
= AEAelM 2 Agubgel 93t &3 o3
Y =z EAsAY B8 3 A 3 F it
Bl ©J& cucurbitacin FO) WA EAQ Aoz gk
4.

4. 3 1=

4] }52] methylene chrolide ¥3& % proto-
staneA] triterpenoid A1-#<] cucurbitacin D, F& 2]
sl 19} 728 FAAS. o HEE SHNY
ol 2leIA in vitrool|A] EDsp 0.1 ug/mlL o}3}9] Al Z=
Aol A=A inviveo FAEAAALHAME S my/
kge) FEE 274%el shged 2447 F 100% A
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Fig. 3. Calibration curve of cucurbitacin F by HPLC.
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ABRe A7 54 o] AU webA el FAL
g cucurbitacin F-E=AEo] FFH} e 2F U
A B2 54 = ofge] xAlsojol & Aot} £, o]
Ay Aol ojshd Huhpiel Aoz g
Al cucurbitacin D2] A% o]2] ko) ol AAHY
2] F cucurbitacin F&] Z}3 Alz}=hgol 2)3)
o RhEe]zl HFEU hee] 2 Aoz HxtEe
A}
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