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Abstract-The underground and aerial organs of TrGum tschonosku afforded two new compounds m addltlon to 
dloscm, methyl protodloscin and four 1%norsplrostanol ohgosides previously reported. These were identified as 3-0- 
[2”‘-O-acetyl-a-L- arabmopyranosyl-(1 -+ 6)-p-D-galactopyranosyl]kaempferol and 7,l l-dimethyl-3-methylen-1,6-d@ 
decadlen-lO,ll-dlol l0-~-~-D-glUCOpyranOSyl-(l + 4)-/I-D-glucopyranoside 

INTRODUCTION 

Previously, we reported the isolation and characterization 
of Ts-a (dioscm) and Ts-b (methylprotodioscin) [l] as 
major components and the 18-norsplrostanol ohgosides. 
Ts-c [2], Ts-d, Ts-e and Ts-g [3] as minor ones from the 
underground parts of Trtllmm tschonoskit Max. We have 
now isolated two additional compounds, Ts-f (1) and Ts-x 
(3) from this plant and performed their structural 
elucldatlon 

I R=Ac 

2 R-H 

3 R = Celioblose 
4 R=Celloblose (acetate) 

5 R=H 
6 R=Ac 

8 R = CeNoblose (methyl ether) 

RESULTS AND blSCUSSlON 

Ts-f (1) showed IR absorptlons due to an acetoxyl 
group (1725 cm- ‘), a hydroxyl group (3400 cm- ‘), an 
a&?-unsaturated ketone (1650, 1601 cm-l) and, an aro- 
matic rmg (900, 850, 770cm-‘) On acid hydrolysis 1 
yielded kaempferol, galactose and arabmose A compara- 

tive study of the 13CNMR spectra of the desacetyl 
compound (2) of 1, kaempferol, methyl 8-D-galacto- 
pyranoslde and methyl a-L-arabmopyranoslde suggested 
that the L-arabmopyranosyl residue was linked to the 
hydroxyl at C-6 of the D-gahCtOpyrallOSy~ residue and its 
diglycosyl moiety combined with the hydroxyl at C-3 of 
kaempferol [4]. As regards the location of the acetyl 
linkage, the ‘H NMR spectrum of 1 revealed that it was 
attached to the hydroxyl at C-2 of the terminal arabmosyl 
residue. That is, a double doublet signal (J = 7,8 Hz) at 
6 5.70 m the chemical shift region of the methme adjacent 
to the acetoxyl was coupled with an arabmosyl anomerlc 
proton signal at 6 4.72 (d, J = 7 Hz) (by spin decouplmg 
experiment) Consequently, Ts-f (1) 1s 3-0-L2”‘-O-acetyl-a- 
L-arabmopyranosyl-( 1 + 6)-P-Dgalactopyranosyl] kaemp- 
ferol. 

Ts-x (3) showed 27 carbons due to three methyls (S 16.1, 
25.2, 26.7), four methylenes (6 27 0, 31 0, 31.7, 36.3), three 
double bonds [trlsubstltuted 6 135.9 (s), 124.8 (d), dl- 
substituted 113.5 (t), 146.4 (s), monosubstltuted, 116.2 (t), 
139.4 (d)] and two oxygen-bearing carbons, H-q-O- and 
?C-O- [6899 (d), 71 9 (s)] together with two hexosyl 
sugar residues (6 62 0,62 4,71 5,74 7,74.9,76 5,76.7,78 1, 
78.4, 81 1, 104.9, 1056) m the 13CNMR spectrum The 
hepta-acetate (4) of 3, colorless needles, mp 132, [m]o 
- 17.6” (CHCI,), exhibited a terminal peracetylated 
hexosyl-hexosyl catlon at m/z 619 and a terminal per- 
acetylated hexosyl cation at m/z 331 Therefore, Ts-x (3) 
must be a sesqulterpene dlglycoside. Enzymlc hydrolysis 
of 3 afforded an aglycone (5), colorless 011 (no 1.491), [a]n 
+ 15.4” and D-glucose. The aglycone (5) showed absorp- 
tlons due to the diene m the IR and UV spectra 
(vt,“: cm- ‘. 1630, 1590, 987, 895; J.$\yH nrn. 225) The 
‘H NMR spectrum of 5 showed two methyls, 6 1.15 and 
1.20 (each s), a vinyl methyl, 1.62 (br s), a carbmol methme, 

H H, 3 36 (dd, .I = 3,9 Hz), H>=;R [H, 5.06 (d, J = 11 Hz), Hb 

5.24 (d, J = 18 Hz), k, 6 40 (dd, J = 11, 18 Hz)], a 
vinyhdene 5.02 (s) and a vinyl proton 5.22 (m) Since the 
methyl signal at 6 1 62 changed mto a sharp singlet when 
the vinyl proton at 6 5.22 was irradiated, the methyl and 
vinyl protons are vlcmal to a double bond. 
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2 12), IRv$,~xc13 cm-‘: 3580 (OH), 1725,1245 (OAc), 1630,1590, 

990, 895 (CH2=CH-C=CHZ) MS m/z 280 [C1,H2sOJ]+, 

[Ml+> 262 CGd-b@J+> 220 [C,d-b@l+, 202 [‘G&J+> 
187 [‘&,H,s]+, 159 [Cr2Hr5]+, 149 [C,rH,,]+, 134 
[C,,H,,]+, 120 [C,H,,]+ ‘HNMR (CDCI,): 61.18 (6H, s, 

Me,-11), 1.59 (3H, s, vmylmethyl), 2.08 (3H, s, OAc), 2 18-2 20 

(4H,s, H,-4and H,-5),4.75 (lH,dd,J = 5, lOHz, H-10),498 (2H, 
s, vmyhdene-3), 5.02 (lH, d, .I = llHz, H-l), 520 (lH, d, J 
= 18Hz, H’-l), 6.34 (lH, dd, J = 11, 18Hz, H-2). 

NaIO, oxldarton of 5 To a soln of 5 (10 mg) m 90% MeOH 

(3 ml), NaIO, (15 mg) was added and strrred for 3 hr at room 
temp. The reactron mrxture was coned under red. pres., dduted 

wrth H,O and extracted wrth Et,0 The resrdue reacted 

wrth 2,4-dmitrophenylhydrazme (12 ml) in the presence 

of EtOH (2 ml) and one drop cont. HCl for 10 mm on the 
hot bath After neutrahzatron wrth 3 % KOH-MeOH, the resrdue 

was subJected to SI gel CC (a-hexane_EtOAc, 5: 1) to afford the 

hydrazone, orange crystals (6 mg), mp 6465”, MS m/z 358 

L%N~QJ+~ CM1 +, ‘H NMR (CDCl,) 6 1.67 (3H, s, vmyl- 
methyl), 2 2c2.25 (4H, s, HZ-4 and Hz-5), 5 00 (2H, s, vmyhdene- 

3), 5.06 (lH, d,J = 11 Hz, H-l), 5 20 (lH,d,J = 18 Hz, H’-1), 6.26 
(IH, dd, J = 11, 18Hz, H-2), 6 165 (lH, m, H-lo), 751 (lH,dd, 

NH),7.92(1H,d,J = lOHz,arom H),8.30(1H,dd,J = 3,10Hz, 

arom. H), 9.12 (lH, d, J = 3 Hz, arom H). 

Methylatron of3. After 3 (50 mg), DMF (2 ml), Ag,O (2 g) and 
Me1 (15 ml) were stured for 19 hr at room temp., the reactron 

mrxture was filtered and washed with CHCl, The filtrate was 

evaporated to grve a resrdue, whrch was purrfied by B gel CC (n- 

hexane-EtOAc, 1.1) to afford a permethylate (8) of 3, a colorless 
011. R, 0.39 (n-hexane_EtOAc, 1 1). MS m/z 660 [Ml+, 423 

(termmal permethylated hexosylhexose), 219 (terminal per- 

methylated hexose). ‘H NMR (CDCl,) 6 1 12 (6H, s, Me,-1 l), 

1.60 (3H, s, vmylmethyl), 2.18-2.21 (4H, HZ-4 and HZ-5), 

3.34-3.59 (OMe), 4.27, 4 28 (each lH, d, J = 8 Hz, 2 x glucosyl 

anomerrc proton), 4 98 (2H, s, vmyhdene-3), 5 04 (lH, d, J 
= 11 Hz, H-l), 5.21 (lH, br s, H-6), 5 20 (lH, d, J = 18 Hz, H-l), 
6.36 (lH, dd, J = 11, 18 Hz, H-2) 

Methanolysrs of 8. Compound 8 (20 mg) was methanohzed 

wrth 1 N HCl-MeOH (4 ml) for 2 hr. The reaction mixture was 
neutralized with 3% KOH-MeOH and passed through a 

Sephadex LH-20 column elutmg wrtb MeOH to gave methyl- 

2,3,4,6-tetra-@methyl-a- and /I-glucopyranosrde and methyl- 

2,3,6-tn-0-methyl-/I-o-glucopyranosrde. 
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