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Abstract—Two yellowish oily liquid compounds, CsHsO3(A) bp
189°, n2 1.3697 and C;HgOs(D) bp 164°, n® 1.5075, were isolated

from root of Codonopsis pilosula (Franch.) Nannfeldt (Campa-
nulaceae). Their structures were identified as 5-Chydroxymethyl)
-2-furaldehyde(A> and 5-(methoxymethyl)-2-furaidehyde(D).
The latter is a new compound among the known natural products.

B% Codonopsis pilosula (Franch.) Nannfeldt (Campanzlaceae)= —% ¥Pl 0o]z}ym -
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5-(Hydroxymethyl)-2-furaldehyde(compd. A) ——NHuE3-o] 2-4ie]m, THK I #E 2 mass
spec.d] M* 1260 ¢3dle] CeHsOsd & & <+ 9l giet. 2, 4-dinitrophenylhydrazine 3} % gdled
hydrazone & FfHslH, Tolleny el Btko] =2 —CHO groupo] dx, o] ir ¢ 2860,
1690 cm™18] EUg R  @,f-unsaturated —CHOW G 2] 2}gke}, 28olulzl uvol] 4] AMsQH
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& ZetE = benzene 2] {LE4-> ohvi=, Pb(OH)Ac Alfel]l @ikl 7=, Fikel vzl
acetylation 5l =2 —OH groupo] gt Edoe]n, irell A wvoy 3630, 3430cm~! %k, nmr &
A 82.41(1H, singlet), proton o] deuteration o] {£3&}e] jE4= 1, BEB(L(+35°—>+50%)4] =}
e} high field shift j=2 —OH group o] wFHArt. «{7]¢]4 —CHO ¢} —OH group & Fr4t
et ether BRLAHl =, TAE 3¢ HET o furanbEHdS ¢ 4 vk, =3 oA L
H% @Y + o= AL diazocoupling & =1, ir e A 1530, 1440, 1220, 1030 cm™! 1419
H, ,H
3} nmr 9] §6.51, 7.229] 342 doublet 1 H :1H //C-C\\ ) signal-&- BAIAGQ] furan
ring ¢ AB type coupling ¢]v}. §4.71(2 H, singlet, —CH;—)%] oxymethylene proton 3} §9.59
(1H, singlet, —CHO)$¢] proton-& —CH:OH ¢} —CHO functional group -% furan ring ¢i] %
% w2 AFEY S 55y, =3 furfural &) #EKFES aniline+ c.HCld] BE#Eo] 2 mass
spect.£| fragmentation peali(Scheme 1l 4 m/e 97(M+—CHO), m/e 95(M*—CH,OH)= =

o % gleh.

HC—CH

ROH,CJ\O/L CHO

Mt 126 (compd. A)
M* 140 (compd. D)

9
B
M*~CHO M*-CH,0OR M~ OR
P

).

HC‘ /(IIlH Hcl CH HC Clh
ROHZCL.O/' KQ/’L l\ l%

. ,. . CHO H‘C -0 CHO
Compd. A:R=H  nye97 m/e 95 m/e 109 -
Compd D! R=CH;s m/e 111 m/e 95 m/é 103

Scheme 1-—Mass fragmentation of compounds A and D612,

weh4) —CHO 9} —CH;OH 7} furanel] #&=e gl= THEMEE ®RsE Scheme 29 #
#ECID)~(V)s} 2},
28} §6.513F 67.228] coupling const. J=4.0cps = furan & C,, 3, 4, 5¢] proton coupling
(86.67)H H(67.34) const. 2] Js,4=3.58720(J5,35=1.8, J2,4=0.8, Jo,5=1.6)¢l 7}
W——W/ A%, me 241D A/B coupling & HzgE
A proton 2] chemical shift &) 3£ dyv=7lcps = BHIE = Cs~Cq
¢7.8DH &) CHO($9.66) 2l proton & 4y=67 cps(Ce~Cs®l A& 4v=114 cps)ell 7}7
th. wlelA Scheme 28] WHEEREEEC I )~(V)Foll A (1)9] #
Furfural!® # 5 compd. A7} 5-(bydroxymethyl)-2-furaldehyde = #|
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Scheme 2—Possible structures of compound A CsHgOs and compound D C;HgCs.

e grh, 2o o] HELS BEE A4S d 3430cm~! O—H stretching ¢] 3630 cm 13}
A A gl AE7F e R =5 A0 2 v]#¢ intermolecular hydregen bonding??
< ska gt

5-(Methoxymethyl)-2-furaldehyde(compd. D) compd. D & o 87} =] {LE K K] compd.
Al 2 REESE 8le, spectrum HIfge] A furfural {LEEEEES] Hde] FLIR HES ng
vh. thuk (LR EEFL spectrum ol 4 compd. D= @rhA2] HEES JERNYEE. & compd.
A = Pb(OH) Acoll Ak} acetylation o] =& K9] compd. D& o]83t Kol &4l
t}l. nmrol4  3§3.42(83H,—CH,OCH,;, singlet)s} 64.52(2H, —CH,OCHj; singlet)= —CH,
OCHj3¢] oxymethylene 2] #42] proton signal 5¢] eyt o}l deuterium nmrd] 4  proton
signal o] k& & 4 gdslon, & iroll4 compd. D& vou 8 WkE el $hgtow,
vocns 2950 cm o] A 7Rl BUkE o] HES S1Aldtcl. compd. D¢ mass spect.?] Fa
fragmentation peak o] 4] (Scheme 1), M* 140, m/e 111(M™—CHO), m/e 95(M+—CH,QCHj3) =
furan ring o] #i& % &irEl functional group 4 ¢ <+ vk, & compd. A2 —CH,OH
radical  4l¢l] compd. D &= —CH;OCHj; functional group -2 7}3 # 0 & ur&d 2 t}(Scheme 2).
w}2}4] compd. D = 5-(methoxymethyl)-2-furaldehyde & £IB= ¢l 0w, o] 4L Kkl
A Agor HEEd sloz Esch

B 5

M —i &% 5keg & Scheme 33 Zro] MeOH 2 #ifHste] 29 Ext. 3 S50 24121
thg EtyO o] SEAA A EuO fHEHE5E 528 BET ob8, BuOH 2 #hilistd BuOH f§4&
VEN gl el & W 7bA] Al ER 4ol KES S BrEst T RE B#i4A BuOH
Ext. (115.22)% 23tk 2 F 57g-& v MeOHeoll Sola 7222 89| 5% HoS0.2 5HRY
reflux ko] BKZ8EAI RAeE. DRSS MRS EtO sl Et:O &4 Ext.(8.65g)%
9} (Scheme 3).

silica gel TLCo|4 AN A benzene: EtOAc=8 : 18} 10% H.S0.% Bfns]eko 2 A4 67}
YES (RE 0.093, 0.143, 0.193, 0.313, 0.373, 0.476) f&F 9o (Fig. 1), 31 TnzK oG
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Scheme 3—Extraction and isolation of compounds A and D from Codonopsis pilosulae Radiz.

3 EtO Ext.o} BuOH Ext.& TLC 3 #2 6712 #ES SEBRk R DY #E 2 4
it webA SEE HESL Ak ohve, kG fEel EET HEYE & = Aok

Compd. A2 D2 #y5f 2 #HFH - preparative TLC(silicagel G plate, 20X20
cmX0.25 mm)Z 67}x HEF R 0.093(compd. A)z} 0.313(compd. D)E 4@Estsict.

—B EEEE WHE-S hexane 02 o] dolgdl= BNE BFES ©h4) MeOH & washing 3}
of MeOH WHEHE S MERBEEMSI] FaEMke] = #HEes Mk wES £#4 At

PSS syl Y8l gle(carrier gas: Ng, column: OV-17, program. temp.: 175~250°C,
program. rate 10 cm/min., Flow rate: 40 m/min.)o] 4 compd. A &= Rt. 10.1min.&} compd.
D= Rt 7.9min.o] #HEEe] gl ot A2 BIESIT go, silica gel column(l.2X60 cm)el] 4]
chromatography £ 33 423t compd. A ¢} D2 Rt. 10.1 min.2} Rt. 7.9 min.-& #fixe3}Al
£% odgleb. o] kA WH 2 A v WA Wik WigE &, MeOH, EtOH o & 2+

J. Pharm. Soc. Korea



LA 4] B QT 5

=0, benzene, EtOAcd| X & ¥},
B e T B B EFESFERE compd. A: C 57.8%, H
4.81%, N 0% 24 C¢HeOzell ¥3F HiHf C
57.1%, 4.76%8F A —FFe}.
3k compd. D= C 56.1%, H 5.25%,
N 024 CoHgOsell #3F HiufEE= C 60.00
_ %, H 5.71%0]c}.
o ) o {3-- |- RE= 0ATBIF) Compd. A 2} D 8} spectrum——
4 o .| _RI=0.373(E) Compd. A
:’f) T (3o R=0301 yer 977,53, 271.5nmel¥, NaBH.2 3he)
o ) i oo |- -RI=01831C) Al Fl fEE,  A%9M-208.4nm I short wave
O C') d O O :;—22104933(\,?3 length shift 5 ¢l cl.
ir: CHClg-&m18) 592 10%2] Soi-8 =z &
X A skgl ot (reference: air, thickness: 0.1 mm).

~ \ 2690 ey 1 DAD o —1 R hY
Fig. 1. Thin layer chromatogram of samples (1), von 3630 cm™, 3430 cm™1(H-bonded)
(2, (3, (4 and (5. ven 3020 em™{eromatic), 2940 cm ! (aliph-

) . s X
Solvent system: Benzene: EtOA:c(S P2 atic), 2860 cm~(aldehydic), 760(furan v, 9]
Color reagent: 10% H.S0,{100°C)

Sample.: (1) : BuOH Ext. out of bending)
200 D+ ve-o-¢ FA0, 1920, 1020 cont(furan £} vinyl
(2) : Hydrolyzate of (1)
< ,ther) 920 em™I-Eo| ).
(1) : Compound A(Rf=0.092) ¢ E
By (D+E+W #4428 o (102,--5%  soln.)

S

3630 em™1e] voy = Tl gl o} 3420 cm12] H bonded O—H sirate!
K] azel 5ot

5 internsl standard 2 dbar CDClygel o] A lgsl<d o},

hing & 2ol ¥kl gt

02.41(1H, —CH:0H, singlet}, d4.71(2H, —CH20OH singlet), d6.5(1 H, C (

doublet), 47.22(1 H, \C~C , doublet), §9.59(1 H, —CHO, singlet). decoupling it

3 [N
il 4| 35,550 07,22 HITC coupling o] SLe]yk-a- Mk, Zelm deuterium I 52.41¢)
proton signal ¢] ¥ ‘fqir] o) o w, WREEEME(35°—30°) M 62.21 % highfield shift & &4 LF
ms: FEEE AL 2 @lwslgdet. MT 126(CelHeO3), m/e 109(M™—-OH), 97(M’“
(M+—CH,OH) pezk 7} 888kA] vReluvbe], kel m/e 853, 83, 81,71, 69, 57, 55, 43, 41, 3¢, 32, 28
=9l fragmentation peak 7} }FE}YETE.
Compd. D

uv, ir, nmr, mass ] spectrum {&{F2 compd. A2} 7ol shed HisEsEled o},

vis}

T o . 0 o I Lar
uv . AMeQH.-o7g 5 271 .5nm o]l o™, NaBHsz #4471 H8 AMeH.200.50m 4 short

wave length 2 shift st}
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ir : CHClz 2 8] 5%9F 10%¢] &8-S &% RIEsHS h(reference air, thickness 0.1 mm).
ven 3030(aromatic), 2990(aliphatic), 2860(aldehydic), 760(furan vcy ¢} out of bending)
LOGHs 2950(2k7 S5 El). vemo 1690, v-o- 1530, 1440, 1230, 1030(furan ¢] vinyl ether)

nmr: 63.42(3H, —CH.OCHs, singlet),  4.52(2H, —CH,OCHj, singlet), 86.54 (1H,
H. ~H H+ +H

- cc o doublet), §7.24(1 H, C-C . doublet), §9.57(1H, ~CHO, singlet)

V4
compd. DX compd. A%} Zo] decoupling A|&ell A 6.59F 97.222] #HE coupling o] oo}
yreg wolow, deuterium FEEEFE proton signal 8] yH&olelrl st WA #Mbel] wlE shift e
S B 4 ddd
ms: M+ 140(C/HgO3), m/e 111(M*—CHO), 109(M*—OCHj3), 95(M*—CH,OCHj3)5%] peak

7} £2 Jvelyko=, 28l m/e 81,57, 55, 45, 43, 41, 39, 36, 31, 295-28] fragmentation peak 7}
vheRyEEt.

o] @IS 17T EEBEMEAA kA FER G olw, A MM watel A% Este b
IR=
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