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Triterpenoids from Codonopsis pilosula
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Abstract—In the previous paper the isolation of a-spinasterol and its glucoside from ether fraction of
‘Codonopsis pilosula was reported. In continuation of earlier work, further component was investigated and
led to isolation three triterpenoids. Repeated column chromatography on silica gel of the ether extract
resulted in the isolation of taraxeryl acetate, mp 298, ~301°, friedelin, mp 263~265°, and taraxerol, mp
.287~8°. All the compounds were identified on the basis of spectral data and chemical reactions.

Rigkt ol 4 E3E Codonopsis pilosula(Franch.) Nannfeldt (Campanulaceae)e] 4> it sterolst
2.9] glycosides Zrpfstal A 259 fuBB#ES WA o 3ok

ASel A EBEESS G oulstE Rl A 371 HES BBkl ki 1, L&D 2, 1k
&% ) TEALEBRY 2 spectral datao] {k3}e] {L&W 1-& taraxeryl dcetate, {4 &4y 2% friedelin,
fufs®y 3+ taraxerol24 [WE 3¢ v

R 8 5 &

M X OBm—E3o Y& MUstd oetER MlEdA Q& drlxd B8 stz Et,0R
fhH st Et;O ext.E odgiv}. o] Et,O ext.E silicagel columne] o} hexane-CHCI;(1: 1),
hexane-CHCl;(1 : 2), CHCl; @ CHCl,-EtOH=Z gradient elutiond]# 10f9] fractiond <1¢1ch,
o] i1 fraction 4% silicagel columno 4] hexane-acetone(40:1)Z elution A|HA fL&4y 1,
fraction 5% hexane-acetone(20 : 1) & elutionA|# &% 2 2 3¢ Al

{b &% 1—mp 298~301°, [alis®=-+10.5° (¢=0.8, CHCly)

Liebermann-Burchard test : Positive (pink)

UV 252" nm (log €) 206 (3.80)

IR of25 em™ : 1729, 1252 (acetate), 1645, 814 (trisubstituted double bond)

NMR (CDCl;,, TMS) :4 0.83 (3H, s, CHy), 0.87 (3H, s, CHy), 0.91 (9H, s, 3xCHy),
0.95 (6H, s, 2xCHy), 1.10 (3H, s, CH3), 2.03 (3H, s, CH,CO), 4.45 (1H, dd, J=7
and 9Hz, H—3), 5.51 (1H, dd, J=4 and 8 Hz, H—15)

MS m/e(%) : 468(M™*}, 344 (A/B/C ring, 8.3), 329 (344—CH,, 5.2), 284 (344—CH,COOH,
4.7), 269 (284—CH,, 13.0) 204 (D/E ring, 66.1), 189 (204—CH,, 20.8)
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fef4 2-—mp 263~5°, [alp®=—25.5° (c=0.5, CHCly)

Liebermann-Burchard test : Positive (red)

Zimmermann test : Positive

IR v¥Brem~!: 1717 (C=0)

NMR(CDCL, TMS) :4 0.72 (3H, s, CHy), 0.87 (3H, s, CHy), 0.88 (3H, d, J=6.7 Hz,
CH,), 0.95 (3H, s, CHjy), 1.00 (6H, s, 2xCHj), 1.05 (3H, s, CHj, 1.18 (3H, s,
CH,), 2.20—2.40 (3H, m, CH,-CO—CH)

MS m/e(%) 426 (M*, 26), 411 (M*-CH,;, 5.5), 341 (1.0), 302 (17.3), 273 (39.0), 205
(37.9)

fe &% 3—mp 287~8°, [(aliP=- 0 (c=0.81, CHCI)

Licbermann-Burchard test : Positive (pink)

UV 9" nm (log ¢) 1206 (3.76)

IR »XBr cm!: 3480 (OH), 1642, 813 (trisubstituted double bond)

NMR (CDCl;, TMS) :6 0.81 (3H, s, CHs), 0.83 (3H, s, CH;), 0.93 (3H, s, CHy), 0.94
(3H, s, CHy), 0.95 (3H, s, CHsy), 0.98 (3H, s, CHy), 1.10 (3H, s, CHy), 3.15 (1H,
m, 3a-H), 5.52 (1H, dd, J=4 and 8 Hz)

MS m/e(%) : 426 (M*, 7.1), 411 (M*-CH,, 2.9), 302 (45.5), 287 (302-CHs;, 38.8), 269
(287-H,0, 15.1), 204 (D/E ring, 100), 189 (204-CH,, 22.0)

{t&% 19] Saponification—{b &4y 1 20mgs 5% %¢FA KOH £of 20mlE jmste] 7KLkl
A 4R mEetadch RIEBS BMT % 5& st ether® e #% NaSO= kst
Estz ol es 2 FHiESA A mp 288~290°9] fuEipe 2 A

o] fhiiye TLC LA fh&aty 33 —¥3te] Bk A wERET 7 glsl=, IR Spectrum
T —FEln2 iy 3o FEFRSA

k&t 12 BRE—(L&% 1 20mgd] HOAC 5ml R c—HCl 0.5mlE fnste] Kif kel A 1045
B m#hel % HEEWe % stz Hilste AAE e F H0=2 fEmsiA e 5 -
B2 FERTe Ef RR &S el 7 L

mp 239~41°, [ad1g°=+79.3° (c=0.25, CHCly)

IR X3z em™! 1737, 1242 (acetate), 1660, 822, 815, 800 (trisubstituted double bond)

fetry 39) acetylation—fb &4y 3 20mge] FF24 W FeldlE A7 smld st Fifle] A
U fES %, KiE#e 5% A Fibehe e AFstz ARl 2 gt mp
296~300°9] fLEHs dd+h

o] fLEme LAY 17 BB A MRET dgles, TLC IREA —Estd .

&t 32| BRE—{Lady 3 50mge] HOAC 5ml 3 c—HCL 0.5mlE jnste K LelA 10
SR mEEt % KRRl §¢ metel HHishE ke o Fstx, HO=Z Wt % kst o
Bz EiERE RES BES) LaY 62 Lt

mp : 194~6°, [alf=-+86.7° (c=0.2, CHCly)

KBr
IR voor cm™t 3300 (OH), 1657, 825 (trisubstituted double bond)
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NMR (CDCl;, TMS) : 4 0.80 (9H, s, 3xCHj), 0.88(3H, s, CHy), 0.95 (3H, s, CHy), 1.01
(6H, s, 2xCHy), 1.08 (3H, s, CHy), 3.20 (1H, t, J=8 Hz, H—3), 5.10 (1H, m, H—
12)

MS m/e(%) : 426 (M*, 6.9), 411 (M*-CH,, 1.5), 218 (D/E ring, 100), 207 (A/B ring,
12.4), 203 (218-CH,, 25.3), 189 (207-H,O, 16.0).

L&Y 62| Acetylation—{t&4 6 25mgg L4y 33+ 7+ ko = acetylationa] 7] 2, o

e 2 FfifRshel &M BURS acetate 78 At
mp 239~41°, [a)i#=+79.3° (c=0.25, CHCIy)

IR KB em=1: 1737, 1242 (acetate), 1660, 822, 815, 800 (trisubstituted double bond)

XRERER I £8

&Y 1, mp 298~301°, & Liebermann-Burchard testo] [Etko]z, =9 IR spectrumL- 1729,
1252cm™!o 4] Acetate, 1645, 8l4cm~lo] A] trisubstituted double bondz #iE=s]E peakSo] L}eh
wot thEY 12 Bio = FEEslwl B-Amyrin Acetate, mp 239~41°7} =}, Pentacyclic triter-
penoid Al Gl A ZEEAC Cros, Coog, Css, Ciaopsoll 2l Bholl k3] isomerizations]o] —
E#Ao] Cro-32 &Efm 22,29 b4 12 f-Amyrin Acetated} “EIEAMNES Tt E BEE
qdE ¢ 3 | f£& 42 NMR spectrumo] A} = & 0.8301 4] 1.10ppm A}o]of 4] 87] ) angular
methyl7]4 smglet7]— e}z, 6 2.03ppme] 4] Eihe) acetoxylr] o] singlet signale] 1}Eliie],
4 4.45ppmof 4] secondary acetoxyls] & 7zt BlAo] &&= 3] protono] doublets of doublet
(J=7 3 9Hz), 85.51ppmol A trisubstituted double bonde] olefinic protono] doublets of doublet
(J=4 9 8Hz) & Jedc}. wakA k&Y 12 3142 acetoxyl groupd- zti pentacyclic triter-
penoidA] o] fh&4e] iz, acetoxylr] & C—3ol -4 RO Z #EH ] olefinic proton?] splitting
patterno] doublets of doublet® }efvli= Zlo 2 ¥4, olean-12-ened| 9 o] o}v]x, Taraxer-14
-ene A G {LEWE HEA G 4T o422 HiFEE Mass spectrum S Ed A o]-% 43 =5
%lvh. m/e 4680] 4 molecular ion peaks} 1}lelvtz, ring Dol A retro Diels Alder 247} <o)
YA A, B, Cring 3% %3%4% fragment ion peak m/e 3447} e}z Q). o] fragment
iono]l 4 C—89] angular methyls] 7} allylic #4385 ¢] Hojxz, & C—39] acetoxylr] s} &
o]H Al A7l ion peakE-o] Z+7F m/e 329 B m/e 269014 YR Z k. olSjelE Ciyopp B
Cs-14 bonde] F-def SJalA &K=l fragment iono] m/e 20464 Ypebrtz §low, o] ionef Al
methyl7] 7} &4} Hoix A m/e 189914 vehvte HAoZ RAE “EHHEEGC Cuasel B
Taraxer-14-eneo] ™ 8-V acetoxyls] & A/B/C ringe)| rEE ¢ 4 gk

ulebA] fhady 1& Taraxeryl Acetatez [FEEs- 4o},

o] {t.&4¥ 1% saponificationA] 711 fh&4y 301 =z, &4 3& acetylation A|71w] {Lé&dy 1
o] fluz, {Lédy 3% Taraxerolz REHh

L&Y 39l IR, NMR, Mass spectrum 9 RIEE #EHRT TA7A L —stg o o

&4 2, mp 263~5°, £ Liebermann-Burchard %@ Zimmermann testo] positivee]z, IR
spectrum-2- 2= 1717cm™of 4] carbonyl peak® :ES] = peako] ol & K4l peakrs} glon,
NMR spectrumel] A = 8 0. 72ppme]] 4] 1. 18ppmA}e] el 77 2] tertiary methyl singlet signal=} 6 0, 88
ppmo A J=6,7 Hz2] doubletZ }el}E 3}1}8) secondary methyl group, § 2.20~2.40ppm A}

Vol. 28, No. 8, 1984



182 3 - old =

o]ol 1 multiplet® 1}elibe 37]9] proton-& cyclohexanoned] a $|x|o| FHFEd - protono =
EH B2, 2 o] (A& LA 1 2 33 2El, OH groupo] gl ketoneo] YU triter-
penoidZ  HEEH oF. 1819 o] {L&49 Mass spectrum-g molecular ion peakrl m/e 42604 )
e, ol9o] = friedeling] #5#%ioql fragment ionE-o]1°~2Y m/e 341, 302, 273 E 205%4] A
YehtE Aoz xol friedelin-3-one & friedelin 9 FET 4+ At
#% i

3k Codonopsis pilosula (Franch.) Nannfeldt (Campanulaceae) ] 2] o) A 37}<] ¢} triterpenoid
T RSt A o estA ML) KB P spectral analysisE Eiist A 2ES BEES W
=
EZiol A SpBEs) 37}x| 9] triterpenoid: £ & taraxeryl acetate, mp 298~301°, [alif=
+10.5° (c=0.8, CHCl3), f{riedelin, mp 263~5°, [(a)i¥=-—25.5° (c==0.5, CHCl;), taraxerol,
mp 287~8°, (alf== 0 (c=0.81, CHCL) <& <¢stch
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