A 3 A
Kor. J. Pharmacogn. 52(4): 208 ~ 211 (2021)
https://doi.org/10.22889/KJP.2021.52.4.208

o o

=

Ton

Chemical Constituents of Clematis heracleifolia Stem
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Abstract — Four compounds were isolated from 90% ethanol extract of the stem of Clematis heracleifolia. On the basis of spec-
tral data, the structure of isolated compounds were identified as sitosterone (1), B-sitosterol (2), scoparone (3) and octadecanoyl
caffeate (4), respectively. Sitosterone (1) and octadecanoyl caffeate (4) are isolated from this plant for the first time.
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AEME - 2 APl AR 2381E(C. heracleifolia)®]

71 20139 98 ARBAte] BAEe] fiX]shs o ¥
T Aol AR sted FAhsta oFsh st 84w
7t AEsA e & A5k AMg s e EE
(KNUPH-2013-09-S-01)2 7Fith gt oFstsl 3 E2of
B3I

7171 & Al2F —'"H-NMR % BC-NMR spectrax= Bruker
ARl AVANCE 6005 ©]-&ste] Z4ste] LAt} ESI mass=
AB Sciex A}2] API 3200 LC/MS/MS system2- ©]-&-3}¢]

T
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=

negative positive modeZ =73} EI mass= Jeol
AF] JMS-700 Mass spectrophotometerE ARE-3le] 273}
%t} Flash column chromatograhpy+ Teledyne IscoA}2]
CombiFlash*Retrieve™E ©]-8-5}13 column RediSep™-&
o] &3tk 7t #8¢] 587 % column chromatography-§-
Brle SFAIRS St ARSI TLC 708 2
7|ef Aok 5 9 A48 AJ2RS ARESISITE TLC plate=
MerckA}] precoated Kieselgel 60 F254s(layer thickness
0.25 mm, 20%20 cm, Merck Art. No. 5715), RP-18 F254s&
AHE-3F99 2™, column chromatography®] &%= Merck
AF] Kieselgel 60(63-200 pm 55 40-63 um) 2 YMC gel
ODS-A(150 ym)& AH&-3FA T TLC spot &A1 254 nm
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: 412[M, 93.1]%, 397 (11.8), 370 (29.1), 355
(7.5), 327 (86), 289 (27.3), 271(26.8), 245 (10.7), 229 (58.6),

MS (%) m/z
3}gHE 2 - White needle; 'TH-NMR (600 MHz, CDCl,)

11), 18.7 (C27), 174 (C-19), 12.0 (C-29), 11.9 (C-18); EL-
147 (27.5), 124 (100), 95 (33.6).
&: 535 (1H, d, J=5.1 Hz, H-6), 3.52 (1H, m, H-3), 1.01
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UV 2 20% iHe--s 2831t
F& 9 22| -AH F A8k AAg =3 EC
heracleifolia)?] €71 2.4 kg& 90% oEHE 15 Lol ¥ 4
204 397H 33] FET FEHL ARE 0]8s
oAZgk T oA S 40°C o] st Al AtsSetal A~
100 g& AUtk LojRl FE2E& 98 g2 SHFE T
% n-hexane, CHCL,;, n-BuOHFC.2 #3313 F2 E5S (3H, s, 19-CH;), 0.92 (3H, d, J=6.5 Hz, 21-CH,), 0.85 (3H,
A BT}, 2t BEYSS 79F5Edlo] nhexane B8 96 g, t J7.6 Hz 29-CH;), 0.83 (3H, d, /6.8 Hz, 27-CH,), 0.81
CHCL, #3) 8.1 g, n-BuOH £3 18.7 g& 717} 4t} & (GH, d, J=6.8 Hz, 26-CH;), 0.68 (3H, s, 18-CH,); "C-NMR
C BN S 23519 (150 MHz, CDCL,) &: 140.8 (C-5), 121.71 (C-6), 71.8 (C-3),
s Rg 56.8 (C-14), 56.0 (C-17), 50.1 (C-9), 45.8 (C-24), 42.3 (C-4,
siica gl C-13), 39.8 (C-12), 372 (C-1), 36.5 (C-10), 36.1 (C-20), 33.9
(C-22), 319 (C-7), 31.7 (C-2), 29.1 (C-25), 282 (C-16), 26.1
(C-23), 243 (C-15), 23.1 (C-28), 21.1 (C-11), 19.8 (C-26), 19.4
(C-19), 19.0 (C-27), 18.8 (C-21), 12.0 (C-18), 11.9 (C-29);
413 [M-HJ.

ESI-MS (negative mode) m/z
8. 7.62 (1H, d, J=9.4 Hz, H-4), 6.86 (I1H, s, H-5), 6.85
(1H, s, H-8), 629 (1H, d, /94 Hz, H-3), 3.95 (3H, s, OCH,),

o] %1 n-hexane %3} CHCL, 82 TL

H| ek A3} v FARBIROER o] F £9&
e

3.94 (3H, s, OCH,); ESI-MS (negative mode) m/z : 205 [M-

Stz 3t n-Hexane #2]3} CHCL, -8
column(63-200 um, 500 g, 10x50 cm)ol] Z o] CHCL:MeOH
UK CH-1 — CH-

(19:1)% 8= 8=AIA o7le] &
6). 8 CH-2(1.9 g)& thA] silica gel column(63-200 um,

100 g, 3.5 x50 cm)°ll A3l benzene:EtOAc(9:1)S S = :
THCH-2-1 — CH-2-5). 8182 3 - White powder; 'H-NMR (600 MHz, CDCL)

g2

H.3] 0
g A

H].
S}8HE 4 - Brown powder; 'H-NMR (600 MHz, CD,0D)
6: 7.52 (1H, d, J=15.9 Hz, H-7), 7.03 (1H, d, J=2.0 Hz,
H-2), 693 (IH, dd, /=82, 2.0 Hz, H-6), 677 (1H, d, /=82
Hz, H-5), 628 (1H, d, J=159 Hz, H-8), 412 (H, t, /6.6
Hz, H-1), 1.58 (2H, m, H-2), 127 [br s, (CH,),], 0.89
GH, t, /68 Hz, CH,); "C:NMR (150 MHz, CDCL,) &: 169.4
(C9), 1487 (C4), 146.8 (C-7), 1439 (C-3), 127.7 (C-1), 122.9

(C-6), 1165 (C-5), 1152 (C-2), 115.1 (C-8), 65.6 (C-1"),
35.1 (C-16), 33.1 (C-2), 30.8~30.3 (C-4~C-15"), 26.1 (C-3",
: 432 M, 907,

S=A1715L Tl i
28 CH-2-2(0.9 g)& /o= silica gel column(40-63
pum, 100 g, 3.5 x50 cm)?ll A n-hexane:EtOAc(9:1)S &
2 EEAA Y] 7he] Ao R T WrRItH(CH-2-2-
2EE 5 2R3 CH-2-2-2(65 mg)e
d

[e)
AL b

1-CH-2-2-4). o] &
silica gel column(40-63 pm, 100 g, 3.5x 50 cm)°ll 2L
CHCLE &= AAS 3= 109 mgye IATh &%
Heslo] 1A

3 CH-1-3(0.5 gy& MeOHZ A2
Fee] sFHE 2(150 mg)E AAth &AEE CH-2-2-3(47
mg)S %22 ODS flash column(Redisep™ ODS 43 g)ll
A3 MeOH:H,0(60:40y 812 “gA512L SI3HE 3(6 me)S
AAT} 8 CH-3(3.5 g9= ODS column(YMC ODS A,
150 pm, 200 g, 5x50cm)ell A3 MeOH:H,0(80:20) -84

2 &EAIA AM e 902 FATHCH-3-1 — CH-
23.7 (C-17'), 144 (C-18)); EI-MS (%) m/z

284 (10.5), 256 (27.9), 213 (13.3), 180 (11.6), 111 (41.9), 97
(78.7), 83 (97.6), 69 (91.6), 57 (100).
Zdn o nE

3-6). % CH-3-6 (1.2 g)= THAl silica gel column(40-
63 um, 100 g, 3.5 x 50 cm)°ll AL benzene:EtOAc(5:1)S

SR SEAITIAL oFF TR AT YO R HFATHCH-3-

6-1 — CH3-69). o|5 253 Z 2535 CH3-63(62 mg)
sIghE 12 WAl Bk gyl 7 Aglon, o] 313HEe] 'H-

NMR spectrum< E™ § 1.18, 0.71914 18H =} 193 2]
metyl7]oll 2]3F singlet, § 0.91914 J=6.6 Hz2] doublet® =
o -

YER = 219 mehtyl7]9] signal, § 0.833} 0.81914 J=6.8
Hz2] doublet® 2 Y= 26W 54 2731 2] methyl7]o] <] g
signals, 0.84°114] J=7.4 Hz9] triplet> = YEG= 299 2]
°om, BC-NMR spectrum

Ao BZ

silica gel column(40-63 um, 40 g, 1.5 x 50 cm)°ll A2 CHCL,:
b4

MeOH(49:1)yS 8ul = A5l slghE 4(12 mg)E ATh.

S o) 2~
I 4= A3
o s
=55 IR
=
&

methyl7|¢] A&
sitgmastaneZ| B 9] sterol 3}3HE= FH 5T

8}8tE 1 - White powder; '"H-NMR (600 MHz, CDCl,)
oA 2971¢] g2l €3 signal

8:5.72 (1H, s, H4), 1.18 (3H, s, 19-CH,), 091 3H, d, J=6.6

Hz, 21-CH,), 0.84 (3H, t, 7.4 Hz, 29-CH,), 0.83 (3H, d,
J=6.8 Hz, 27-CH,), 0.81 (3H, d, /=6.8 Hz, 26-CH,), 0.71
(H, s, 18-CH,); “C-NMR (150 MHz, CDCly) &: 199.7 (C-
3), 171.7 (C-5), 123.7 (C-4), 56.0 (C-17), 559 (C-14), 53.8
(C-9), 45.8 (C-24), 42.4 (C-13), 39.6 (C-12), 38.6 (C-10),
36.1 (C-20), 35.7 (C-1), 35.6 (C-8), 34.0 (C-2), 33.9 (C-22),
329 (C-6), 32.0 (C-7), 29.1 (C-25), 282 (C-16), 26.0 (C-23),
242 (C-15), 23.0 (C-28), 21.0 (C-26), 19.8 (C-21), 19.0 (C-

o] sigt=
T3 'TH-NMR spectrum®] § 5.7204 =4 17]9] <] 3k
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singleto] VFERIAL 3H 91Xl OH717} *18k=]o] U= sterol
shgrEolA dutE o BofxlE § 3.5 2A]9] 3 i
©] gt multiplet®] A5 gl & gllem, BC-NMR
spectrumel| A1 = 39 $]X]o] OH7]7} X]3= RS wf e}
£ 5 70~80 -2 €A signalS Bl 4= @13 § 199.7
o|A] carbonyl signal ER1 = QYo BZ o] 5}9HE]
32 OH717}F EAIsh= Zlo] obd carbonyl”]7F EAIEHS:
o AT B § 1717914 5H €49 signal YERY
=4 ol dubg 2l AlsterolAl 3H3HE2] 51 BATF S
140~150 720l Vb= 213t vlasie] & off F 30 ppm
A ol s E o] YEPES & < U ol olF Aol
43} SHRIA] ol A8k 38 9] carbonyl”]€} conjugate™] o]
Ueh= 029 A8 %l A*-3-ketosteroid FENL] 315
e & = AATE? o= mass spectrum®] fragmentation=
FIAME AT 5 A= Aol miz 41290 B39
A%} BEo] A HA A E fragmentation©] m/z 95
(CH,0)0M ¥lwA 73351A(33.6%) YERT 919] ARde 3
A = AATEY FlellA ERlgh AP 39S vl st
SI3kE 12 sitosterone© 2 1 1325 IS 5= 29}
3S ¥FFEF] TLC Bl 2 E3A9195} gpectral dataZS H]
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Wale] 1 FFE B-sitosterolZ} scoparone® 2§ 3T
3}3HE 49 '"H-NMR spectrum2 HH § 7.529} 6.281 4]
UERE =159 Hze) doublet, § 7.03914 YERR= J=2.0
Hz2] doublet, § 6.93°4 YEl}= J=8.2, 2.0 Hz2| double
doublet ¥ § 6.77°14 UEh}E J=8.2 Hz2] doubleto ZH-
g o] sletEolle & 709 caffeic acid’t AT A
o ARe™, § 412904 YERtE & 7HS] methylene”]
o 7]1918k= J=6.6 Hz] triplet, & 0.89°1X] YER}= methyl
719l 71918k J=6.8 Hz8] triplet 22|32 § 127 24 1}
ERB= 16709] metylene ol 71Q18H= signales RIS 4=
UARTE o] AHAZHFH SPg=E 4= caffeic acidell
octadecanoyl”] 7} ester 232 st Atk AL & 5 9l
AT} Mass spectrumelX = EAFFO] m/z 4320014 LFERYAL o
71614 octadecanoyl”|7} o] E=HAA &/JE fragmentation
ion®| m/z 180(caffeic acid)ollA] YEh}= & geldd &
AJTE BC-NMR spectrumol| A %= caffeic acid®] C=07} §
1694914 YEPAL octadecanoly”]12] 191 BT} § 65.690
A YehgE AoZHEE o] 33ELS caffeic aicddll
octadecanoyl”]7} esterd 3 HaL A2 & 5 AUTE. o]
ANES wAWH vwdte] s3HE 4% octadecanoyl

29

H;CO

H3CO o) ° 5

Fig. 1. Structures of 1-4.



Vol. 52, No. 4, 2021

caffeate® SZ 5kt & A5 Tl &2 =2
Aol Az A5 FolHH sitosterone(1> DPPH radical
2AARgo] HarEo] IS ¥ 7E 24S FotRA] Xat
ATE'? Besitosterol(2) w1l ThEF &g ] A7t 119YH
of Akl e wE 7+ &4 AaAE 2, 39
SEEY e AU 22810 Fol BAE
t}. Scoparone(3)y S, I AZH T g Fo]
R ESTE A, octadecanoyl caffeate(4)2] /dol &3t
AT FokE 5 gl

oy T

2

g B

2312 (Clematis heracleifolia) %71°] /43S Welal &
A9 Aot HBRREH 1ZBAZA ST S
e gob 17 9)5te] Aol At 45 HFTL
Jotn 7 Tx2E FAW AT SPR) Tx2E 7
sitosterone(1), B-sitosterol(2), scoparone(3) ¥ octadecanoyl
caffeate(d)°]1 At} ©15 3= 5 sitosterone(1)2} octadecanoyl
caffeate(d)= ©] A=A = A2 FE Ao, A
e A& ALEooF & Aow Azber
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