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Studies on the Diterpenes from Siegesbeckia pubescens (V).
Chemical Structure of Diterpenoid with Kaurane Skeleton
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A component F, CyoHz0s, MT (m/e) 334, mp 258~260°,

was isolated from Siegesbeckia pubescens Makino. This compound was identified as

(a)p=—133.25° (¢c=0.2, EtOH),
168-(—)~kau-

ran-17, 19-dioic acid, using spectroscopies and synthesizing various derivatives of the compound F.

TV olol FHEp R¥E= KA steroidE 7
WEslo] 589 stigmastane® steroid?l & Z2if Wty
oo WHEO AL Siegesbeckia pubescens Maxinool
A 2 KOS SHEstgomz o) B HE [
HE WIaA EBRHHNT HFR compound F(Dol #
T BERET QURAA o E #iEaA @

EHRWMA R M, S8, Bilkd K3td Ba
BHREE S (1D {CooHa0s, M* (m/e) 334, mp 258~260°
(alp=—133.25° IR wEBL em™!: 2680,1701(—COOH),
1470 (—CH,—), 1370 (—CHj3), NMR(z) :8.77 (C;—
*CHs), 9.06 (Cio0—CHs), Anal. Caled. for CyoHzeOs : Cs

71.86, H; 8.98, Found: C; 70.87, H; 9.13}& 9t

= Scheme I o] %73 8 BHEBEE SHFA
th. & AfPE (1)L diazomethane o 2 esterificationd}
o] methylester (JI) {CyHseOs, MT(m/e) 362, mp
110°, [alp=-—96.8°, IR vi¥ cm™ : 1735(—C00—),
1190 (—C—0), Anal. Calcd. for CyHs:0s: C5 72.93,
‘H; 9.39, Found : C; 73.45, H; 9.44}% ¢g%led =
(D% LiAlH.2 B3k diol (III) {CyoHa0z, M* (m
/e) 306, mp 179°, (alp=—49.1°, IR v32i cm™® :
'3320, 1010 (OH),1450 (—CH,—), 1380(—CHs), Anal.
«Caled. for CaoHaQO: : C; 78.43, H; 11.11, Found : C;
“78.90,H; 11.15}-% 9+t

&7 compound D9  monomethylester (IV)¥&
LiAlH 2 #Bieetd 4Rd diol (UDF BRI A
BT 7§18 ®9 obizh IR spectras —FK T o2
F—% HELS o5 At

w3 o] diterpene (D& =29 NMR FAiRelA §iE
3 upsk 7o) C4—CHa# Cyo—CHz9 chemical shift7b
8.77 9} 9.06 7= YEM =z Qo o] AL Jefferiesd
Table 95 722 FRERES EE o) —COOH radical
& Cyol #HEs A& BEL F Ut

Db 4% sBlmme] AR 458 BEEsne compound
D9 monomethylester2 ¥-5 LiAlH,2 &ExLds o
2 diolst FPBEMAA FEA diol (IDF H—3} %

Table I. Chemical Shifts of Methyl Groups in Kau-
rane Derivatives (¢ wvalues in CDClg)

Clo—MethyI

Axial Cy-group Cy4~Methyl
CH; 9.15, 9.19 8.99~9.00
CH,OH 9.04~9.05 9.01
CH;0Ac 9.06 8.96~8.98
CHO 9.01 9.14
COOMe 8.83 0.18~9.19
COOH 8.76~8.77 9.06~9.07
CH,OTs 9.10~9.11 9.14~9. 18
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Scheme II. Isolation and purification of compound F.

= #® 2 AYEDY NMR Figd fkstd —COOH
radicalo] Ciol EEH At FHEo 2 FHED
% 16f-(—)-kauran-17, 19 dioic acid%] & RES .

A% % B
BIRRIRS 2 2% % 42 kge EtOH= H@AA B
@k o BHWl # 4.5 kg o Ca(OH), & mstel &
RE B WED WKS RETIA B B
& Wk
olsholste] AL extract® 10% NaOH wke] =
o WHHS e WRIWE 10% HCl Bitos 3

BEiEe HHTez oAie SWMed T2 2 i
@ o2 EtOH= 2~3[E FiH, B dazd XK
CHCL,E mdtd 4R= & WS MWl
chromatography (silicagel, solvent system; CHCI;:
MeOH=38 : 1)o] fk3}e] AL $HHE-& EtOH= HikHs-
o pEgtiREES (D {CoHaO, M*(m/e) 334, mp 258
~260° [a)p=—133.25° (¢=0.2%, EtOH), IR yXB:
cm™1: 2680,1701 (—COOH), 1470 (—CH,—), 1370
(—CH,), NMR (z) : 8.77 (C4—CHa),9.06 (C1o—CH3)}
& A9 . Found: C; 70.87, H; 9.13, Caled. for
CooH3004: C; 71.86, H; 8.98

Methylester. (I »

compound F(I) 50mgE Et,0—MeOH EEK %o
diazomethane & 2 methylations}s] AtE Wxd #%
RS column chromatography . (silicagel, solvent:
system; CHCls : MeOH=9": 1)d] {k3}o] FigsEtsls
EtOHe} A Bt ks AD  (CepHa04 M*
(m/e) 362, mp 110°, [alp=-—96.8°, (c= 0.2, CH
Clg), IR vias em™: 1735 (—C00—), 1190 (—C—0)}
& Qg

Found: C; 73.45, H; 9.44, Caled. for CpHaO,: Cs
72.43, H; 9.39

Methylester 2| #t&l (III)

methylester (II) 40mgg Et,00] ol B TFIA
LiAlH,2 2.5 Bl BxA2 o 399 LiAIHE ethyl
acetate® FBA 7 B BHEE BH3 T BiEE MeOHo
BRAA ERT. BEK 2~359 H:0% gtz #7
H8HE inorganic material® BEEET &, BEE B
F3 BEYWS column chromatograpliy (silicagel,
solvent system; CHCl3 : MeOH=7 : 1)} &3}l Hiigs
SRSt EtOHA A T &Ee BRER JID
{C2oH3402, M* (m/e) 306, mp 179°, [alp=-49.1%

column
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(c=0.1, EtOH), TR KB cm™t: 3320, 1010(OH), 1450
(—CH,—), 1380 (—CHy)} ¢ 24ith

Found: C; 78.90, H; 11.15, Caled. for CgoHaOs :
C; 78.43, H; 11.11

168-(—)-Kauran-17, 19 diole] & (IV)

compound D methyl ester mp 113.5°, 50mg-% Et,0
o Folxm BTl A LiAlH,2 2.5 B BILAA o}
4] o) LiAIH,E ethylacetate® SMAZ # BEES ¥
H£3t 2 BEE MeOHol BMAA EAZCH EBER 2
~3f5e] H,0% fnstz #iHslE inorganic material&
BRT F, BEE WET % BEYE column chro-
matography (silicagel, solvent system; CHClz: MeOH
=7: e ket HBSRESI S EtOHO A B &stod
GRS I {CyHs0; M*(m/e) 306, mp

179°, [a)p=—49.3° (c=0.1%, EtOH) IR vXBf cm~1:

3320, 1010 (OH), 1450 (—CH,—), 1380 (—CH3)}&
A=t ‘

Found: C; 78.62, H; 11.13, Caled. for CyHz.0;:
C; 78.43, H; 11.11

ol (I \Eakslol FhBLe KT} figles IR
spectrak® —% &9 F(Fig. 1).

EoE KARE Yol AYHEA Mass ¥ NMRE #ll
T E HA AR BER LBHE FHEES
2 FEEHS] Mass spectrum$ HIEIAE HRABHE
BEAE &L REtsls vlold.

Fig. 1. IR Spectra of 168-(—)-Kauran-17,19 diol
[QIINIIED)
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