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Jae Hoon Kim: A new Diterpene Glycoside with Darutene Skeleton.

A new diterpene glycoside, CyHyOg+H,0, m.p. 225—6°, (a)B=—48°
(0.1% in LtOH) was isolated from methylalcohol extract of Siegesbeckia
pubescens Maxino which has been used as a folk remedy for hyper-

tensive in Korea and its chemical structure was established as (I1ID).

HESE RECA MG TAEZ @Rl U5 Siegesbeckia  pubescens Maxmo
(Compositae)V 9] FgrHFel le]4] Compound A 2 B9 2 BRE S HHEsh o}
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3330(0H), nmr(8); 5.2(bs.>C=HC—), 8.83, 1.05(CH3)} & ZrHstsict.

A5 (111 pyridine J¥go] A acetic anhydride2 acetylationd}e] hexaacetate CisH 5601
(IV) {m.p.128°, [@)®=—43.2°, ir »Xf cm™'; 1735, 1240(0=C-—0-—), nmr{®; 5.3.
(>C=HC—), 0.85, 1.035 (CH)} & <

w3 APE DS f-glucosidase 2 Ak EE=] 1 mole &) glucose (glucosazone
C,el,N,O, m.p. 208°)¢} aglycone CyH30; (V) {m.p. 163°, [a)¥=-10°, ir vXBrem—;
3280 (OH), nmr(8); 5.2(bs. >C=HC—), 0.83, 1.0(CHp} = 4= S},

HIO, = aglycone(V)2 Ei{hsh=l nor-aldehyde CiHyO, (VI {m.p. 114.5°, (a)B¥=~177",
ir VKB cm™;3280(0H) 1715(0 =C—H), 2720(—CHO : 6CH), nmr(d); 9. 45(C—CHO)}
i) i

Nor-aldehyde (VI)E Huang-Minlon reduction o #3}¢] 6-p-hydroy-nor-darutene C;:H3,0
(VID) {m.p.137.5°, (a@)®=—40°, ir X8 cm™; 3200(0H), nmr(8); 5.2(bs. >C=HC—),
0.80, 0.81, 0.92, 1.0(CHy)} & 4:Kst=, = o] A& Sarrett oxidation o {3}v] 6-keto-nor-
darutene CyoHyO(VID) {m.p.97—8°, [(a)¥=—43.5°, ir vier; 1695(C>C=0), nmr(d);
0.95, 0.97, 1.0, 1.08(—CHy), 5.27(bs.>C=HC—), 2.89, 2.66 (J=12.75¢/s, 1H, part
A of an AB system)}-& #4535l v

6-Keto-nor-darutene (VIID& Huang-Minlon reduction o #&3te] BRILKFE CioHa(IXD
(m.p. 42°, (Q)®=—28°} & &35l on] ol z-& Compound Ao+ FEiEgh authentic hydro-
carbon (nordarutene) C;oHgp(X) {m.p. 42°, (a)F=—28.72°} 3} HHlstd = m.p. & HET7}
919 = gas chromatography of A % retention time o] —3&} 4 =,

wpeba] kSRS (1)) aglycone -2 darutene skeleton & 2ZHQl diterpene 2 2.4} o] off #43}

o] t}&st 7+& partial structure & JHRES}HS o}

CHOH

CH.OI
OH

A4 (AID S triphenylchloromethane © 2 pEPEsle]  ditritylether CoHz,Og(XDm.p. 115
—6°, [)B=—01.85°% <3, = HIO, kol #k3ste] formaldehyde & Azl ot

FE DS @ik CuSO, fFZE Tl acetone & {EAAA 42 acetonide & HIO, 2 @1k
A7 the KOH 2 fiksr st A= ol ok Flgz AWEJIDS aglycone (V)& MK CuSO,
FFFET ol acctone & #EA A A2 acetonide (XID¢ Fl—3 HE Y-S TLC A RESS
A=t
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EF2& ditritylether 9} HCHO &) 4§ 2 TLC £ FiR-S fgfidhed Sal  glycol radical
o JKEREE = #ol FitEel A %o BET + A

6-Keto-nor-darutene(VIIL)$] nmr spectrum o] §lol4] 2.89 = 2.662) 2@ peak =
carbonyl function =} trisubstituted double bond £}2] REfllel Bi#is ol QlE allylic methylene
group ¢] proton o]l EFBAASG U= Ao o] nmr fiBe] #3te] secondary hydroxyl fun-
ction & Cyol fifrsle] 9lo-e ﬂ&ﬁ@* 10w ool o FFE Compound A acctonide
9] tosylate (XIV)E LiAlH, = 5@5t8te] 9- compound (XV)$} aglycone acetonide (XII)
7} thin layer chromatographyre] fk3ske] [Fl—3to 24 F4ps) 3lwrd =a Qo).

PRl BE Cooll fiTE ol A& ¢ dor weha] RYEAIDS) (hBlEs e
7ol HExEDIH glycoside 7! aglycone o] #FEFEMASE Chart 1 o] ZIRsle o},

CHOH

¢u,0H
:
., CH.OH
Q
i
(IID)
T B&

Gas chromatography o] = Yanagimoto GCG-5DH #U-¢- {#ifgshs] o.v], ir-& Japan Spectro-
scopic Co., Ltd, IR-S & (EFI3)le] KBr-disk 2 #lsEsd e, nmr-& Jeol, JNM-C-60HL %i
< sl CDCly #ikiol A JsEsl =, fiEeE Y Shimazu Spectrophotometer QV-50 ZUF
Polarization Apparatus& ##f5te] EtOH ytitel A #lEstglcl. == @¥iE: =5E o
sivh,

Extraction and Isolation of Glycoside (III)—j/%! 5kg & 18/ 2] MeOH =z Bigstel —iF
RGBS = BIRS M, MeOH & 52238 #Ea el MeOH extract & Fof WfgAl 7=z
Et,0 2 #hHist= kJ@-& butanol & JilfH5+e] butanol & 3 BrEdtm Fol oA B
AlA kel o A=A g w72 NaOH K& /filﬂf}@] ¥ 20 B AdESt = o1&
SrEfstel LEYe B2 et oS column chromatography (ALO, neut. 11 solvent
EtOH)o] {&k3le] HE DY #5< 29+ (Chart 2)

m.p.225—6°, (al¥=—48°(c, 0.1), ir vhix cm™'; 3330(OH), nmr(8); 0.83, 1. 05(—CHs),

5.2(bs.>C=CH—),
Anal. Caled. for CyHyyOq « H;0: C; 62.15, H; 9.16, Found: C; 62.06, H; 9.21.

Hexaacetate (IV)—#% JII)¢- pyridine 5ml o) A7) = acetic anhydride 3ml & ¥
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Chart 1 Derivatives of glycoside and aglycone.
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Material

extracted with MeOH

(at room temp. for onc week)

filt.
} |
Residue MeOIH soln.
evaporated to dryness
and dissolved into H;O
extracted with Et,O
| — e
Et,O layer Aq. layer
i
extracted with BuQH
| 7 i S O
Ag. layer BuOH layer
evaporated to
dryness in vacuum,
" diszolved into
. conc- NaOH soln. allowed to
stand for 20 hrs.
{ filt.
i T
PPT. Filtrate

washed with Hy0, recryst. with hot HyO, separated by aluminum oxide (II},

solvent system EtOH, m.p. 225~226°

Chart 2 Extraction and isolation of glycoside (III).

fnetel SHIE Bl BuEAIL % KBRS 28] kokel Hiisted ARd K-S ME
2 EtOH ol A FfEimstd vk, m.p. 128°, (a)B=—43.2° (c,0.2,) ir vmex em™'; 1735, 1240
(0=C—0—), nmr(8): 5.3(bs.>C=HC—) 0.85, 1.03(CHp} & g}

Anal. Caled. for CgHg04, 1 C361.96, 1;7.61, Found : C;62.36 H;7.69.

Hydrolysis of Glycoside—#yE (II) 5g& Cl' o] [ad:el #Muk 10l %#ste] p-gluco-
sidase (Worthington Biochemical Corporation New Jersey) 500mg-2 fnshed 36°o] 4] GORERY
incubation A] 71 vh& I} kol 4] 258 e A2 silica gel column chromatography (solvent
system CHCl; : MeOH : H,0=75:25:1.5)] {&sle] aglycone (V)& 43RSt EtOll
2 AgRSg . mop. 163°, [adP=-10(c, 1.0), ir vpfl criv1;3280(0H). nmr(8); 5.2
(bs.>C=HC—), 0.83, 1.0 (CHy).
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Anal. Calcd. for C,H3,05: C; 74.53, H; 10.56, Found: C; 74.54, H; 10.69.

Glucosazone — /@ ik (R 22 MI/K - #2) ol E&f% phenylhydrazine =+ NaAc-¢- alcohol AR o 2
Shod JKHY kol A £ 2 RS ob WAk Hrii® RS EtOH 2 FigResl o

m.p. 208°.

Anal. Caled. for ClI, N0y C; 60.32, H; 6.19, N;15.63, Found: C; 60.31 H; 6.20 N;
15.00.

Nor-Aldehyde (VI)--Aglycone(V) 1g< EtOH 70mlo] ¥f@sls NalO, 1.8g-& 10ml
o Foll yaMEstel st iRl A MiBTel # 16 KR BR(bA A h. KEEYE 8% NaHCO,
500ml o] etz Et,0 2 fiiste] sk, Bk @k @b EtO g #E3ta EtO
2 EERSd T mp. 114.5°, [@B=-77° (c,1.0), ir via cm™; 3280(0H), 1715
{(0O=C—H), 2720(-CHO : 6CH), nmr(8); 9.45 (—CHO).

Anal. Caled. for ClH300, : C; 78.62, H; 10.34, Found: C; 78.67, H; 10.32.

6-8-Hydroxy-nor-Darutene (VII)—nor aldehyde (VI) 500mg-2- diethyleneglycol o &
A 71 24%-NH,NH, 15ml 3! 4.5g 2] KOH & jpste] 124°¢1 4 2 B s@mirl 7= &
B9l & Wokete] 205°7F @ obg ohA] SRSk & 4 BSHE B REA] 7 o)

of KIEYE £&ES Fol EAstz HCl & i % Et0 = fitsld Et,OR/e 7K
BokEEES o2 EtOH = BiE&EeH o

m.p. 137.5°, (a)¥=—40, ir vhil em™1; 3200(—OH), nmr(8); 5.2(bs.>>C=HC—) 0.80,
0.81, 0.92, 1.0(-—CHj).

Anal. Caled. for C,H;,0 1 C; 82.61. H; 11.59, Found: C; 82.82, H; 11.56.

Nor-6-Keto-nor-Darutene (VII)—6-3-hydroxy-nor-darutene (VII) 350mg2 /o]
pyridine of) 7£ff82] 7] = Sarrett-reagent 10ml & #Hnsted Et,0 & stz Et,0 @2 5%
HCl # 300 ml & pi:ifshed pyridine & BFrZedt of-g- NaHCO, JKigH o2 FUF, 7K¥E, BRIK
alm Et0 & Mk EtOH 2 Figselsloh.

m.p. 97—8°, (@)B=-43.5° (c.1.0), ir vh% em1;1695 (>C=0), nmr(8); 0.95, 0.97,
1.0, 1.08(C—CHy), 5.27 (bs.>C=HC—),2.89, 2.66 (J=12.75 ¢/s 1H, part A of an AB
system).

Anal. Caled. for CigHgO 1 C; 83.21, H; 10.95, Found: C; 83.19, H; 10.87.

Hydrocarbon (IX)—6-keto-nor-darutene (VIII) 150mg S diethyleneglycol off ¥5f#A]
712 24% NH,-NH, 7ml 51 2g o] KOH & fnat #% 124° ol Al 2 B§fH] St 2 oh& AAgs
ol E& Bkt 205°2 ERAA Al & 4 EHE BN A SRS S HEAG o2
HCl = rafnstel EtOH 2 fintisl = ELO fge 4B #tie, Mk, ®WEetd ELO 2 HER
3%

7 144
m.p. 42°, (a)§’=—28° (c,1.0), ir vhif em™; 1680, 865, 860 (§,>C=C<ﬁ )

Anal. Caled. for CgH;, : C; 87.69, H; 12.31, Found: C; 87.67, H; 12.20.
o] hydrocarbon (IX)& jifiiEas}t GLC (stainlesssteal column, 4mm X 1.5mm 3% SE-30
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on celite, programming temp. 216—250° (8°/min), carrier gas Ny(2.5ml/min); tz 3.6
‘hydrocarbon; tp 3.6 nor-darutene)o] f&&}e] Compound A 2 F-¥] 3E#E3 authentic
nordarutene (X)® =} [6—a-& e .

Ditritylether (XI)—%%5 (1) 500mg-& pyridineof #4273  triphenylchloromethane
lg-& 5mle] pyridine off ol 4] fipst= 5HE Bl A KBt KEEAZ . KRS
Okokel HASEa CHCL = fiislod wF.

CHCL B<& 4Hl, mEste] el wE-S d9vh. o PHE silica gel column chrom-
.atography (solvent system; CHCl; : EtOH=1: I)Oﬂ festol SEbRgistel o,

m. p.115—6°, [(a)¥=—91.85°(c,0.2), ir vmex cm™*; 3340(—OH), 3000, 1590, 1490,
750, 700 (benzene CH streching)

Anal. Caled. for CgH,,05: C; 79.34, H; 7.44, Found: C; 79.50, H; 7.70.

Glycoside(1ID) o] E{b(HIO) — AP () 80mge- Fi EtOH 60mlo] stz NalO,
A (2lamg & E 40mle AR Z20)-& iEiusted 20400 WipTel AR 0.1V NaOH =
HEIEE TS 0.02N As,O, 200ml & pfnsbe] 1 HERT =l AuEstel k. 2N HAc & iEfnst
o] pH4 2 o}z, o KpEk =t HiEe buffer solution (2N NaAc: N HCl=1: 1% mg o
o HEEO 3159 0.4% dimedone & fndte] — W B, 4K" methylene-bis-me-
:thone & J&7I5}e MeOH-H,0 255 #5&:3slch. m.p.188°. o] methylene-bis-methone -
.authentlc sample 2¢] #pitERs TLCo| {&ste] [A—o}2 2 formaldehyde o A& FERD
kol et

Aglycone Acetonide(XID)—Aglycone (V) 70mg$ [fJK acetone 30ml 9} 4k CuSO,
100mg & 20 BEREIZKIA Lol A S@pEste] FMEA 7 vHg acetone & #FEsta =4l EL,O 2 filth
shed YIS MRS BMPS- silica gel column chromatography (solvent system; CHCI; :
MeOH=9: Dol fk3te] Fe <%k m.p. 98.5°.

Anal. Caled. for CuHagOs: Cs 76.24, H; 10.50, Found: C376.22, H; 10.45.

Glycoside Acetonide 2| HIO, B0l k&t feE AP (I 100mgst Jfi7K acetone 100ml,
ﬂWK CuSO, 1g-& fnate] 20 BER 7kins kol A B KA 21 =& acetone ¢ 3 3 Et,O &

Aiste] IS pRIEd TP silica gel column chromatography (solvent system; CHCl,
.MeO}Lg.l) 1 Hkstel B WP (m.p.152-37)< gt

o] M 50mge alcohcl 70ml o] ¥AfFst M/20 NalO, 20ml & jngt =F3- 18 B Jird
w4 NaHCO, o) s mmetz ELO 2 fliistol ok

Et,O B¢ ZrEste] vhits, KSR LS prkdt BEYe EtOHH B 4% 5%
KOH & fpata KB Lol A 2 BFegmke ok, 5% HCl2 fista Et,O 2 ffifigte}. Et,O

o SEEbe] PRME, BIKE B2 BILE %Asd BEywe TLC (solvent system; CHCl,:
MeOH=9: 1)d| 4&3}o] aglycone 2] acetonide $} [F{—32 B3] .

Compound A Acetonide (XIII)—Compound A (II) 370mg& 7K acetone 150ml &t 4%

7k CuSO, 5g-& nshed pk Fol 20 B SAEA 2=
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BRI acetone & B3 BWEE Et,03 #iiistx Et,0 extract & silica gel column:
chromatography (solvent system; CHCl; : McOH=9: 1)o} {&3}o3 3@st WES EtOH =

TH ERAA FEFIREESR mp. 164—5°, (@)P—44°(c. 1.0} & A givh.
Anal. Caled. for Cy3Hg0, 1 C; 73.02, H; 10.05. Found: C;72.90, H;10.33.

Tosylate of Compound A Acetonide (XIV)—Compcund A acetonide (XIII) 370mge}-
p-toluene sulfonyl chloride 200mg & dry pyridineof =3 w2 BHI(0°)3 A p-toluene--
sulfonyl chloride & jnstel KA 7ot REEHS HHE Wik Az EL0 2 Hi
s},

Et,Og& #HEEe] &, 8% NaHCO; ik, &9 JEFE & vk, Jksts, solvent &
33t B2 silica gel column chromatography (solvent system; benzene : Et,O=5: 4)
o fkete] Mol EMER WES Ak m.p. 100°(dec.), ir vEE em=1; 3300(0H), 1650°
(iso-propyridene ether), 1175,1185(S=0). nmr(8); 1.00, 0.90 (CH,), 4.1, 3.89 (J=9 c/s.
—CH,—O-Ts).

Anal. Caled. for C3oHuO6S @ C; 67.67, H; 8.27, S5 6.01, Found: C; 67.57, 1; 8.25,
S; 6.25.

Compound (XV)—Compound A acetonide ¢] tosylate (XIV) 60mg2 benzene-ether (I

11D 7.5mlo] Efgsts LiAlH, 50mg & fnstel 18BERG =) % BT % &R LiAlH, &
N H,S0, 2 #7#3t 2 benzene-cther f§-& Hsle] E2 7Lk, Bkstel #E Shad 5
B8 silica gel column chromatography (solvent system; CHCly: MeOH =9 : 1)¢] %3}l
e 49 m.p. 98.5°.

ol E XV)& EmaE; 3! TLC (solvent system; CHCl, : MeOH=9: 1)o] f&a}ce
aglycone acetonide (XII)¢} [Fl— B&EU S Fe®alod of,

AEE BWITEN el A B —H Rlshe] T4 A & XBBARARN BEFHIT T B8
REGZA FHse KL BhIshel & Bi5RLol A M= o
w3 WERS —#fe XBBFIRURBZA ARAQS S B2 BES 2

X W
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