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Compound At MESRAES (CaoHaOsimp 192~3°

o kaurane

TLE 7 E3y

;mass(m/e);M* 338;{a)p=—22° IRVEBIcm™1:3325(0H),

. 1654(double bond); NMR(CsD;sN 6):1.26 s., 1.14s., 0.8 s.

(CHs), 5.15 b.s.(>C—(‘3:gl—H——CH2——)}.°_£A1 acetic
anhydrideZ pyridine§¥ef A Lo 4 acetylationd} o}
tetraacetate(II) {CysHaz0s: IR vEBiem™:1725, 1250, 1660
(double bond);NMR(CDCl36); 0.95s., 0.91s., 1.04s.
(CHs), 4.10d., 3.94d.(J=10.8¢/s, Cis-Hp), 5.15b.s.
(Cu-H)}E d9goew == acetoned} cupric sulfate
anhydrousE EZ (Do) 2L AA mono acetonide(II)
{Cs3Hss04;mp 164~5°; [alp=—44°;NMR(CDCl; 8): 0. 92
s., 0.78 s., 1.04s.(CH3), 3.73 d.,3.34 d.(J=12¢/s, Cis-Hy),
5.08b.s.(Ci-H)} & 29 =8 EAME MeOHEY
o A HIQ 2 At3lele] formaldehydes} aldehyde(IV)
{Cio HagOs:mp 127~9°: (aJp=—118°;IR vEBZem™1:3400
(OH), 2700(CHO), 1718(CHO), 1660(double bond);
NMR(CDCl; 8): 1.04s., 0.70 s.(CHs), 3.69 d., 3.34

d.(J=11 c¢/s, Cis~Hz), 5.22 b.s.(Cii-H), 9.0(CHO)}
Z A9 o selenium dehydrogenations] & ¥}<
pimanthrene(V)E 29 . oA 7z §=d, mass,

IR, NMR spectrume] FrR3 HIO; oxidation 2
selenium dehydrogenation®) 2 3}el] & &he]
Aell 93] Fig.13 7o} partial structure®

monoacetonide (IIT) &

compound
FA 8.
Sarett reagent® AF3}sle]  keto-
aldehyde acetonide(VI){CyHzOs;mp 116~7°; (alp=
~46°; IR vEBr em=1; 1720(C=0), 1658(double bond);
NMR(CDCls5); 0.93s., 0.68s., 1.24s.(CHs), 9.7s.
(CHO), 5.22 b.s.(C1a-H), 3.064d., 2.86d. (J=13.7c/s,
IH part A of an AB system)}S <9t} (Fig. 2).
3.065} 2.869] % peakdl dimethylester(X1)¢] alkaliz
3ol 9ste] o)A & ketodiacid(XIL Fig. 4)e) 4 1}
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Table I. Compounds isolated from Siegesbeckia pubescens Maxino

Compound : Formula mp (ado
~ ?H OH
CHZOH ° -
C20H3404. 192~3 -22
(A) 4
Ca2oHx04 260 ~2° -88
~CHOH
-] o
(lH H CasH4 408-H20 225 ~ 6 -48.
)
&
° (-3
C2oH3203 207.5 ~105.8
° o
compound £ Cz2oH3204 239~42 -~ 104.2
COCH
*H o e
258~ 60 -133,25

:g © CaH3004

“COOH

B}E Amax 240mps] UV-spectrumol 814 #% 5

peak® carbonyl function¥t double bondwi o] A =

o] Q= 494 allylic methylene group®] protons}i}e] -

A4 ¢ g Agnz o] NMRAZo] o8 se-
condaryhydroxyl function® Ceo] ZAFH 9 Ao
2 AR44. :

Monoacetonide$] pyridine-8-9 o] 4 p-toluene sulfonyF
chloride® @247 tosylation®te] -2 reaction mix-
tureZ silicagel colummsol] ¢]8le] monetoluene~p~sul-:
fonate(VII) CaHauOeSE& Aglom o] A& LiAlH2 3
A#e] cyclic ether(XIT) CasHse035 s}, (Fig. 2).
Cyclic ether®] NMR spectrumof A tertiary oxymethyl--
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&}« chair conformationg 7}AEH compound A
9 9] $xH (tetraacetate(1l), acetonide(1I), alde-
hyde(IV), Lketoaldehyde acetonide(VI), cyclic ether-
acetonide( VD), ketodiacid(IX), ketodiaciddimethylester
(X), epimeric monacetonide(XI)]J¢] methyl groups)
chemical shift¥ pimarane skeleton® & 713 &
diterpenoids] =zAI A AR ?}7] W £l tertiary

hydroxy methyl group® Coll Asle] 9A &odd
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Oxidation, reduction and tosylation of III
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ohs s vhela] CHs groupe Cooll sl o] glof ok
' Aol ch. : ' ;

Caol 911 A’ configuration®] assignmenti= ketoalde-
hyde(VI) (singlet at 9.7 8)9] aldehyde proton®] che-
mical shift$} multiplicitys] 7128 Fg .

Cyo] aldehyde radicale] Aol 9= Cgoll axial
protong 7}A 2 ¢ ¥ diterpenoid®] NMR-spectrum® o
Fol 9lol A equatorial aldehyde proton% 9.12~8.29 &
o) 4] singletE v ellw, axial aldehyde proton® 9.7
~9.9891 4 doublet(J<{3c/s) 2 el et (Fig. 3)

E Cpel axial aldéhyde group, Cegoll ketogroupe] 9’
E diterpenoide] Lol & 10.1~10.4 3%l A Fm -2
Yozl #AEo] (Fig. 3) WiF ketoaldehyde(VI)el'
sle] A 9] aldehyde proton®] chemicdl shift 9.7 3% Cs.
ol 913 carbonyl function®] Hof {EAF o8 o] T3 A

olztx H A"t wWEA ketoaldehyde(VDol Sl

aldehyde function& equatoriald & F3% + .

= aldehyde(IV) & acetone-f-H o A Jone’s reagent® .
Astsel  ketodiacid(X) CoHuOs® AR olR &
diazomethane & & methylation3}¢] dimethy! ester(XI).
CuHz05%. ﬁ{b*ﬁl # o] dimethylester(XI) & ethyle--
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hoxy groupell 9 & strandard condition$) Fig. 4)4 3}3}-
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A Amax 240mpe] UV-spectrum$-
ketodiacid(XII)-¢ 9 =c} (Fig. 4) )

w2t Cy9] tertiary hydroxy methyl groupd] stere-
equatorial2 ¥4 314 o).

Tetrahydrofurang-<f o A} ketoaldehyde(VI) S NaBH,
2 3R89 Sarett oxidationo] 2)dte] A} ketoalde-
hyde(VD)2 EH% 4 g&
(XID) CysHgOiE A4t}

Cy8} Ciool =& 1, 3-axial substituent control#] & o
ketoaldehyde(VI) 2 ¥ complex hydride@ o] 2]
o A4 =%+ monoacetonide(XID) o] ¢loI A ¢ Ce-hydr-
oxyl groupg ¥T A axial configuration'¥-g 8] of =
i A compound A¢] Cehydroxyl groupe equa-
torial configuration& # 3z Yot AL =AF 4 9
}.

C139] stereoconfiguration compound A9l -F= 4l

SN

COOH

el & isomeric

oconfiguration&

epimeric monoacetonide

hydroxy aldehyde(IV)e] M[DJ$} nor-alcohol(XIV)<f
M[D)ste] el & Fz2ELe] pimaricacid(XV)Z 55
=8 aldhyde(XVI)9] M[D]¢F nor-acid(XVIDS M
[D)s}e] Hpole} uwlzmAEd A (Table II, Fig. 5
C13-CH39] stereo configuration® pimaric abidﬂ A,
& epimer@A o] gl¥E B-configurationy & F4 3 o).

Table II. Molar rotatory power of compound A and
pimaric acid.

Compound Derivatives l M(D3} ' ARM
Compd. A  Hydroxy-aldehyde (IV) —361 —286
Nor-alcohol (XIV) --75 —
Pimaric acid Aldehyde acid (XVI) +359  +307
Nor-acid (XVII) +52 —

o) A & Siegesbeckia oriemtalis2 H¥ R F diter-

H OH
Hog
RED.

[DJ s +359° M (D) =+52
{%V) (XVD {xvi)
< OoH ~CHO
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N Mtol =- 361 M(DJ"?"’
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Fig. 5. Syntheses of XVI, XVII, IV and XIV

penoid¢l darutigenol(XVII)12:183 51 %59 gl Cis—configura-
tiong }El#  darutigenole]l el A& Cio-methyl
group®] stereoconfigurationS Ci3-CHOol W 3}o] cis®
Al 9171 @Eol compound Aol 1ol A4 E Ci-methyl
group?] configurationg alo] $% = .

Compound C¥

Compound C(I) (Cz6Hy40sH20:mp 225~6°):[a)p=—
48°:IR vE&Brem™1: 3330(0H), NMR(CDCl33) : 5.2 b.s.
(C1-H), 0.83 s.(CHs), 1.05 s.(CH3)3% pyridine&-<f ol
A acetic anhydride® acetylation®s}® hexaacetate(II)

{CasHseO1a ¢ mp 128° : [a)¥=—43.2° ; IR vKBrem¥
1735, 1240(ester) : NMR(CDCl; 8) : 5.3 b.s.(Cy-H),.
0.83s.(CHa), 1.03s.(CH3)}E 4+

w3 REA ()L g-glucosidases 7F8 3 3tel Imol
9] glucose(glucoosazone CisHgoNsO4imp 208°) 8} agly-
cone (I11) {CyoHaOs:mp 163°: ()P =—10°: IR vEBfem*
:3280(0H) + NMR(CDCl; §): 5.2 b.s.(Cii~H), 0.83 s.
(CH) 1.1s.(CHa)} o2 F3l g

aglycone(1l1)-& HIO & 4F3}3l=l  nor-aldehyde(IV)
{C1oHseO2: mp 114.5°: [a)¥=—77: IR E&Brem=t; 3280

—_21 —
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{OH), 1715(CHQ), 2720(CHO);NMR(CDCl; 8): 9.45
{CHO)} & 44 %

nor-aldehyde(IV)+ Huang-Minlon reductione] &3}
] 6p~hydroxy-nor-darutene(V) {CioHa0 ; mp 137.5° ;
{e)¥=—40°:IR vEBrem™: 3200(OH), : NMR(CDCl; 3)
:5.2 b.s.(Cyu-H), 0.8 s.(CHs), 0.81 s.(CHs),0.92 s.
(CHs) 1.0s. (CHp)} & BA8g =, = oA Sareit
oxidationo] ]3] 6-keto-nor-darutene(VI) {CipHgO:
mp 97.8°: [a)¥=—43.5°:IR wuEbfem™:1695(C=0);
NMR(CDCl, 8):0.95s. 0.97 8., 1.0 8.(CHg), 1.08 s.
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5.27 b.s.(Ciy~H), 2.89 d, 2.66d. (J=12.75 c¢/s IH
part A of an AB sys.)} & 448t
6-keto-nor-darutene(VI)& Huang-Minlon reduction
o} ©ste] el (VI) {CroHaimp 42°:(a)P=—28")
2 JAsg e olAL compound Aoj4  FEF aut-
hentic hydrocarbon(nordarutene) (VIIE) {CioHse:mp 42°
[a)®=—28.72°1 5 EF S E mps 27} AN gas
chromatographyel 4 £ retention timeo} 4 X g o},
wehA 2l 33 (D9 aglyconed  darutene skeleton
2 -z Qe diterpeneo B4 ole] W3 Fig. 7%
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7+ & partial structure® 73 3} vt

2] 34 (D& triphenylchlormethanee 2 A & 3
<] ditritylether (IX) {CosHr:05:mp 115~6° : [a)P =~
01.85°1 % dQ =z, = HIOAES] &3te] formalde-
hyde!® & A3t )

2o A (DE F4CuS0y &A] 3ol acetoned g4
#A 92 acetonided HIO 2 A31A7 & KOHE= 7}
Guy sl 9 EFe £ ERY aglycone(lIDoZE
RE 4922 F9¢ o 9 9 acetonide(X)
S B29E EAY9E TLC 93t QA& (Fig.
8)

s

~CHO

0.Gl

Derivatives of compound C with partial structure.

o) 4Fe] ditritylether- 2 HCHOS A A3 TLCAS 4

AL g3t Eul glycol radical®] ~OHolt= o] A
g 9 ¢ AT + A

6-keto-nor-darutene(VI)$] NMR-spectrumel’ $lo§ 4
2.89 d. ® 2.66d. 5749 peaki carbonyl function?}
trisubstituted double bond$} o} <k&e} ¢l = P&
allylic methylene group?] protone} AHEAA ¢ Y= A
22 o] NMR&A] ¢8o secondary hydroxyl func-
tion Cool A=lof L8 & 4 Jon ] o
42 compound A acetonide(XD 9] tosylate(XII) &
LiAlLz 29389 @& compound(XIID$} aglycone



Kor. J. Pharmacog..

~C'HOH 3
CH,OH *
- (n
oGl
Acetone
CUSO4
{ 3
~ CHO CHO \_
l I X
CH,0 Hy
T od - OGl 3 C(CHz)y
{ X
HIO,
KOH

OH

: ‘CHO><
I
CH2 )
‘ (X)

Acetone
Cc uSO4

OH

()

N FHOH
‘CHZOH

Fig. 8. Syntheses of X from IX andZllI

acetonide(X) 3} TLCel 93te] FYLFL AAE 4 9
L2224 F83 JAPAE sz . FA 2E& Ceol
A7EH & ¢ F dod B AHENY shet
F2E %3 o] 24595 (Fig. 9,10)

Compound B!® )

Compound B(I) {CyHs04:mp 260~2°: mass(m/e):
(M*) 336, 318, 305, 287, 259, 241;(a)p=—88°;IR vEB:
cm™1: 3170(0H), 1700(COOH); NMR(z): 8.7, 8. 55(CHa)}

O

$- selenium dehydrogenationo} ¢]3l¢} pimanthrene
(ID 9 retene(Il)< A}

= AEA(DE diazomethaneo & methylation3t<¥
methylester (IV) {C1HgOs: mp 153~4°: IR vEBfcm™
3620(0H), 3570(0H), 1730(COOCHj3) : NMR(z) 6.36.s.
(CO:Me), 6.3 s.(—CH,0H)} & 4= = o methyl-
esterE acetylation3}e] ‘monoacetate(VI) {CysHszsOs:mp-
121~2° : NMR(z) : 5. 75(-CHz-0Ac)} € diacetate(V)
{C24H3505:mp 198~200°:NMR(z):5.27 q. J=12.4 ¢/s
(-CH,-0Ac)} & #A7F 99l o methylester® HIO = A
3131 o] ketone(VII){CooHz03:mp 142~3°:IR ugf;cm‘l-"_
1740, 1725(-C0-0-CH3)} & ¢ 3l vk. IR spectrumo] ¢
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Fig. 10. Chemical structure of compound C

oA vmaz 1740cm™iE £93 3] 5-Bfk ketoned] EAE
A48 F 9. =T methylester& LiAlH,2 3gist
o triol(VIID) {CooHa0s : mp 222~223°} & < 3oH
pinacolic rearrangemento] &34 2, A~dinitrophenylhy-
drazone (IX) {CoHeeOsNsimp 183~5°}-% %ot (Fig.
11). ,

ol 43} 7ol compound Bt 29 # fEAE ol
19643 o Jerreries'™ 9 Payne % ©] Beyeria speciese 4]
228 16, 17-dihydroxy~168-(—)-kauran-19-oicacid
1 2 29 & 3% =499y E§d4 mpd Z
e wolx g B ohizk 254 mass, NMR %
IR spectrums] FiEol =% A= compound
BE ®7Ed 16, 17-dihydroxy—16ﬁ—(——)~kaurah—19-oic-
acid(D 9 & a3y o

LiAl Hg

~CHO
o

Ts OHZC' > OH

///;;:YL

Synthesis of X from XI

Compound D

Compound D(1) {C20H3,05: mp 207. 5°: (a)p=—105.8°*
IR »EBfcm~1;3440(0H), 1700(COOH) : NMR(2) 5 8.75
5.(Ce-CHz), 9.05 s.(Cro-CH} < acetic anhydridest
anhydrous sodium acetate® acetylation®}o] acetate
(I1) {C2,HasOs i mp 170° : IR viSicm™ ; 1745, 1695 (ester
carbonyl), 1236(acetoxy)} ¥ dg e, methylester
(111) & acetylations} e methylesteracetate(IV) {CpsH3:04
:mp 105°:IR »EBrem™; 1738(ester), 1236(acetoxy)}
% 4.

424 ()& diazomethane2 2 methylationd}&] met-
hylester (I1T) {CxnHa,Os: mp 113.5°} & 44+t

t}-& methylester (III) & Sarett oxidation3}o] A A=
aldehyde(V)o} o7} NH,NHCH;(NO»)o % ZLAA 2,4
~dinitrophenyl hydrazone(VD)< $1R %S & (mp 183~4%)
oz 4+ '

§5 compound BE methylester (VII)o) o} 8o} pin-
acolic rearrangementd EHEshd A= aldehydeel
NH,NHCH;(NO) 2 A& A#A 2, 4-dinitrophenyl hiyd-
razone(VD)& dglrl. & phenylhydrazone& EIEAs
2, 4-dinitrophenylhydrazone(VI) 3 A4 4
A87 glerz 54% E39¢ ¢ F A =3,

X2 (DL 29 NMRaAGA #Ed sk 2ol Gy
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Table III. Chemical shifts of methyl groups in

kaurane derivatives(z values in CDClp)

Axial C, group

Cs—CHs C1o—CHs
CH: . 9.15, 9.19 8.99—9. 00
CH:0H 9.04—9.05 9.01
CH,0Ac 9.06 8.96—8. 98
CHO 9.01 9.14
COOMe 8.83 9.18—9.19
COOH 8.76—8.77 9.06—9.07
CH.OTs 9.10—9.11 9.14—9.18
Sample 8.75 9.05

CHs$} Cyo-CH39) chemical shift7]- Z+ 7 8.75(2) 3 9.05
(®F vebliz des o]AL P.R. Jerrese 4T3

% (Table IIDE Fx28# COOH radicalg Cyof A -

T dgE AT 4 A

Cold A fEAS 44 53 F2EEHS compound B
methylester® ¥ ¥ pinacolic rearrangemente] 2} 3¢
$ =3 2,4-dinitrophenylhydrazoned X EJ (M2 2§
=" 270 43 A4 # k&2 NMR4A
o} 93 COOH radicale] Ciof Aol gde A4
o2 REAY sSA¥F2E) 17-hydroxy-168-(—)-

" Kor. J. Pharmadcog.

o o5

w {an

cuzoac'
ol

“COOH (v)

Derivatives of compound B

kauran-19 oic acid$} o] A4 3qlt}. (Fig. 12)

Compound F#

Compound F(I) {CooHgoOs:mp 258~260°,mass(m/e)
M* 334: [alp=—133.25°:IR »KBrem™1;2650, 1701, 1245
(-COOH) ;NMR(z) ;8.77; 9.05}] NMR-spectrum BfE.
% 291 B33t compound D9} A -4 =}AsMA = 8.77,
9.05% methyl group®] chemical shift24] -COOH7]
7F Cooll AEH ] Y& & 5 Ak

B E34 diazomethane . 2 methylations}o methy—
lester(1I) {CHsO4:mp 110°, (alp=—96.8"}& AN
i o] AL LiAlHE 34938te diol(ID) {CosHay02; mp

79°, {alp=—149.1°}& A3}

@4 FaEmelcompound DE FYE Wyoz #
3] & diolst uvl 2 ¥ mp, IR, (eloFe] YA}
B2 2EAY F24& 168-(—)-kauran-16, 19-dioic
acidg & A A &g . (Fig. 13)

Compound B2} Do| M| & g16,22

1) LDgp—HE 15~60g ¥ = moused] XFHE tween

800 MFaEste] MRSt Lircarets R Wincoxon

CE®e) fkshe] BT LDsofEiE 1274mg/kg(93% Bl
RAE 1179~1376mg) ] c}.
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C§7mzm
“COOH

{n
el °”2°“+ 055‘
. 7 c00CHy CO0CH3

V)

{1

2) ¥ 4AstE & —compound B 44 ¥ ¢ o
q&8 FEA8d 9ate 50mg/kg/dayF gl st
108 o] Wtol & 23 mmHg A33e <1459t
(Fig. 14) wetA £ FAL 2443 93d 29
HEH 55 dAdt AL ¢4 FE FELE
9 AFAE Fzgd B AL I3 g9 43
Fgo]l ALS FHYL F Az AAR FWdA=R F
N E4¥ezd 2 2%E veplE ZleR HAY

Q CHaON 05 ol 27t9] £4¢ Falz YA Lot A5 £ wholdh
‘ 3) 29 %% —compound B8t D¥E heat coagulation
“CooH
Table IV. Inhibitory effect of compound B and D
on heat coagulation of bovine serum
o . rHO albumin.
: (" L) Turbidity on Inhibition(%)
"Co0EH3, the conc. on the conc
“CoOCHs () . Drug (Mole) of (Mole) of
vy |NHHCeH5 NN, 1x Bx [Ix 1x 1B3x [1x -
| 104 1074 10~% 1074 1074 10
Control 0.52 — 0.70 — _ -
CH=NNHCeH3{NOZ)
l Capaihog C&7 Compound B 0.27 — 0.30 48.0 — 57.1
ot p-Methoxycinnamic o 43— 042 7.5 — 40.0
o Control 0.66 .43 — ~— — —
Jig. 12. Derivatives of compound D_(I) Conpound D 045077 — 318 462 —
CooH COOCHz
; CHoN,
7coon (1) (1)
Lial H 4
CHOH )
L:Al H 4
CHZOH
: CHaNa
“COOH
Fig. 13. Derivatives of compound F (I)
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Fig. 14.

Antihypertensive effects of compound B,

The drug was administered on O day.

method(Table. 4)e} ©idtel Bst D 2 Rate] RBEE
(Table 5)f &% Bl Astel 24 #¢9 §5& A2
§ As}: Table 4, 591 ZAF s}k Fo] B, D 33
AAE F30 J8€ ¥ ¢ A%

Table V. Inhibitory effects of compound B on
rat-paw edema.
1 o gepers
phlogistic ;Ifl e:(riler‘r,lgl ?111?13 mh",? ition p value
agents control | Exp.
10% yeast-  g.972 0.806 171 p<0.001
35% forma
3% lorma 0.603 0.3z 38.3 p<0.01
10% egg :
10 o8 o 0.587 0.273 535 p<0.01
x 13

1) e B8R PRERFERR) (1970)

2) B : BB ZH%E (1972) ‘

3) BBk EEEBSEG®E, 508 TR (1951

4) Hax, K.D. and Kw, J.H.: Tetrahedron Letters

54, 4801 (1969)

5) Cooxson, R.C. and Crass, T.A., et al.: Tetrahed-
ron supp., 7, 355 (1966)

6) WiLivm, D.H. and Baccua, N.S.: Application of
nmr spectroscopy in organic chemistry (1964)

7) Wenkert E. and Aronso A. et al.: J. Org. Chem.
30, 713 (1965)

8) Frerizow, M. and Morravu, G.
Chim. Franc, 3295 (1968)

9) Furks, J.W.B. et al.: Chem. Ind. 647 (1965)

10) Cawonica, L. and Scovasrico, C.: Gazz Chim. L.
99, 260 (1969)

11D AFONso, A.: J. Amer. Chem. Soc., 90, 7375 (1968)

12) Diara A. e al.: Bull. Soc. Chzm Franc., 2171
(1960)

13) Diara. A,: Theses. Universite de Paris, Nod’ordre,
4720 (1962)

14) K, J.H.: J. Pharm. Soc. Korea 16, 65(1972)

15) Funsavasui, S.: H:9pb28 KBk, XI (1968)

16) Han, K. D.: Sixtieth Birthday Commemorative
Commemorative Issue 53(1969)

17) Hensick,

et al.: Bull. Soc.

C.A. and Jsrreries, P.R.: Aast. J.



Vol. 5, No. 1, 1974

Chem., 17, 915 (1964) Pharmacog. 4, 205(1973)
18) Jerrerigs, P. R.: Aust. J. Chem., 18, 1441 (1965) 22) Haw, K. D., Kim, J. H. and Om, S. J.: J. National
19) Haw, K. D, Ky, J. H. and O, S. J.: Kor. J. Academy of Sciences, Korea, Natural Sciences
Pharmacog. 4, 63(1973) Series, 12, 171(1973)
20) Jerrerizs, P. R.: Aust. J. Chem., 18, 1449 (1965) 23) Lircmiriern, J. T. and Wircoxow, F.: J. Pharmacol.
21) Han, K. D, Ky, J. H. and On, S. J.: Kor. J. Ezxptle, Ther., 96, 99 (1949)



