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A NEW EIFLAVANONE GLUCOSIDE FROM GARCI!YlA !!fL’i.TIFL.ORA 

In an earlier communication [l], we reported 
that apigenin, 1,3,6,7-tetrahydroxyxanthone, GB- 
la (3,8”-binaringenin) (1). GB-2a (2). volkensiflav- 
one (5) and morellollavone (6) were present in the 
heartwood-extractives of C;. IW[~~@LF. Further 
studies on Fraction 4, [l] yielded three known bi- 
flavanoid glucosides, spicataside (7). fukugiside (8) 
and xanthochymuside (4), and a new biflavanone 

glucoside 3,s”binaringenin-7”-0-fl-glucoside (3) 
were isolated and characterized by chemical and 
spectral evidence. 

The first natural flavanoylflavone glycosides. 
fLlkugiside [2] and spicataside 133 were isolated 
from the fresh bark of G. spicutu by Konoshima 
and Ikeshiro. The first biflavanone glycoside. xan- 
thochymuside 131. was found recently in the wood 
and fresh leaves of G. santho~/z~~~~ Hook f. by the 
same authors. The present paper reports GB-la- 
7”-0-glucoside (3) the second natural biilavanone 
glucoside from G. mcrltiflor.cr. 

Fraction 4 on further chromatography over 
polyamide, yielded Fractions 4a, 4b and 4~; the 
latter was separated by preparative TLC on SiO, 
yielding Fractions 4c, and 4~:. Recrystallization of 
each fraction from acetone-C,H, yielded pure 
compounds 3,4.7 and 8. 

( 1 I GB-lo: R = R’=H 13) R = Glucosyl 
R’= H 

(2) GE-20: R=H (4 I Xanthochymuside: R = Glucosyl 

R’= OH R’= OH 

Co~lpotrnu 3. Colourless crystals. mp 718 23 I ‘. 
[LX];” -31.68 (c 2.5. EtOH). Red with Mg-HCl. 
The UV spectra (Table 1) showed a bathochromic 
shift on addition of AICl, or NaOAc indicating the 
presence of a ilavanone with OH groups in 5 and 
7 positions. ~~,,,,,(KBr) 3350. 1080 (OH). 163X (conj. 
CO), 1600, 1520 cm ’ (arom.) NMR (MelCO-d,) 
was very similar to that of GB-la cxccpt eleven 
protons of a sugar residue appeared at rS 4.98 (!}I. 
I H)and 3.55 X 3% (171, 10 H). Hydrolysis with IO”,, 
HCl gave an aglyconc which was confirmed as 
GB-la (1) by comparison lvith an authentic sam- 
ples (TLC, IR and mmp). The sugar \vas identified 
as glucose by comparison M.ith authentic spcci- 
ment (PPC. Rr 038 phenol wt. with H,O). 

Acetylation gave a nonaacetatc. mp 14X 149 
(MeOH). I’,,,;,, (KBr) 1760. 1200 (ester CO). 1690 
(flavanone CO). 1607. 1590. 1511 cm ’ (arom.). 
NMR showed four acetoxyl groups of a glucose 
moiety at 6 1.97 _ 2.10 (I 2 H): tit-c acetoxyl 
groups of GB-la at ii 1.33 _ 2.37 (I 5 H): H-3 and 
H-2 of the I-C ring as doublets (J 12 HL) at ci 3.83 
(I H) and 6.03 (I H); H-3 of the II-C ring at ii 3.0 
(rn. 2 ff); seven protons of the glucose and H-2” of 
the II-C ring at 0 4.30 (k. 3 H) and 5.2 - 5.5 (HI. 6 H): 
eight protons (H-2’. 6’. 3’. 5’. II”‘. 6”‘. i’“. 5”‘) in two 

-_____ -___ 

HO 

R' 

( 5) Volkensiflovone: R : R’-: H (7) Spicotaside: R = Glucosyl 
R’ = H 

f 6 1 Morelloflavone: R = H (6) Fukugiside : R = Glucosyl 
R’=m OH R’= OH 
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Table I. UV spectra of compounds 3, 4, 7 and 8 from the heartwood of G. multif(ora 

Compound I,,,(log E) 

Solvent 

MeOH 

AICI,-MeOH 

AlCl,-HClLMeOH 

NaOAc-MeOH 

NaOAc-H,BO,-MeOH 

3 
GB- la-7"-O-glc 

229 (4.63) 
250 (4.25) 
28X (4.50) 
338 (sh, 3.85) 

227, 256 sh 
312, 392 
222,256 sh 
313, 392 
2 15, 250, 286, 
326, 335 sh 
212, 250, 288, 
333 sh 

4 
Xanthochymuside 

227 (3.46) 
250 (sh, 4.01) 
290 (4.40) 
337 (sh, 3.80) 

7 
Spicataside 

2 I 6 (4.60) 
280 (4.32) 
290 (4.33) 
330 (sh, 4.10) 

223,285 sh, 
310,350,395 
222. 285 sh, 311, 
352. 393 

220, 289, 
331 

8 
Fukugiside 

224 (4.7 1) 
256 (sh, 4.24) 
275 (4.45) 
289 (4.47) 
344 (4.39) 
223, 281, 
300 sh, 430 
225, 28 1, 299, 
350 sh, 395 
224, 275, 
291 sh, 330 
224, 270, 
287 sh, 380 

1,4_disubstituted benzene rings as two sets of A2B, 
doublets (J 9 Hz) at 6 7.43 (2 H), 7.27 (2 H) and 
6 7.38 (2H), 7.07 (2 H); H-8 at 6 6.88 (d, J 2 Hz, 
1 H); H-6 at 6 6.67 (d, J 2 Hz, 1 H); H-6” at 6 6.50 
(s, 1 H). From these data the compound H was 
suggested to be a GB- 1 a glucoside. 

Dehydrogenation of the nonaacetate in Ccl, 
with 1 mol of NBS-KOAc under irradiation gave 
a colorless flavanoflavone acetate, mp 153-155”, 
which was identified as spicataside acetate by com- 
parison with the authentic sample (TLC, IR and 
mmp). As the structure of spicataside was con- 
firmed as volkensiflavone 7”-O-b-glucoside by 
Konoshima et al. [3] hence 3 must be assigned as 
GB-la 7”-O-P-glucoside. This is the second in- 
stance of the isolation of a new natural biflavanone 
glucoside. 

Compound 4 (xanthochymuside). Colorless crys- 
tals, mp 223-225” (lit. [3] 219”). UV (Table 1). v,,, 
(KBr) 3400, 1090 (OH), 1635 (conj. CO), 1603, 
1510cm-’ (arom.). Hydrolysis with 10% HCl gave 
GB-2a (2) and glucose. Acetylation gave a decaace- 
tate, mp 149-l 50” (EtOH). NMR showed four ace- 
toxyl groups of a glucose moiety at 6 1.95 _ 2.08 
(12 H); six acetoxyl groups of GB-2a at 6 2.30 (hs, 
18 H); seven protons of the glucose at 6 4.30 (br, 
2 H) and 5.25 (hr, 5 H). From these data the com- 
pound 4 was obviously xanthochymuside (4). 

Compound 7 (Spicataside). Yellow crystals, mp 
23S-238” (lit. [3] 232 b 233). The UV spectra 
(Table 1) was very similar to that of volkensifla- 
vone. v,,,(KBr) 3350, 1070, 1040 (OH), 1643 (conj. 

CO), 1605, 1580, 1520 cm- 1 (arom.). NMR 
(Me,CO-d,) was very similar to that of volkensi- 
flavone except the signal of eleven protons of the 
sugar residue at 6 3.7-5.49. Hydrolysis with 10% 
HCl gave a yellow aglycone which was identified 
as volkensiflavone (5) by comparison with an auth- 
entic sample (TLC, PPC, IR and mmp). The sugar 
from the mother liquor was identified as D-glucose 
by PPC as above. 

Acetylation gave a nonaacetate, mp 156158” 
(EtOH), rmax (KBr) 1760, 1200 (ester CO), 1680 (fla- 
vanone CO), 1650 (flavone CO). NMR showed 
four acetoxyl groups of glucose at 6 1.98-2.13 
(12 H); five acetoxyl groups of volkensiflavone at 
S 2.23-2.42 (15 H); seven protons of the glucose at 
6 5.57 (m, 5 H) and 4.25 (m, 2 H); eleven aromatic 
protons at 6 7.88-6.55; H-2 and H-3 protons of the 
flavanone C-ring at 6 6.12 (b, 1 H) and 4.95 (b, 1 H). 
From the above data the compound J was sug- 
gested to be a volkensiflavone-glucoside, which 
was confirmed as spicataside (7) by comparison 
with an authentic sample (IR and mmp) by the 
courtesy of Professor Y. Ikeshiro. 

Compound 8 (Fukugiside). Yellow crystals, 
mp 24G-242” (lit. [Z] 242 - 243) [a];’ + 2468, 
UV (Table 1). vmax (KBr) 3300, 1070 (OH), 1645 
(conj. CO), 1603, 1520 cm- 1 (arom.). NMR 
(Me,CO-d,) was very similar to that of morellofla- 
vone except the eleven protons of a glucose at 
6 3.57-5.0 (m, 11 H). Hydrolysis with 10% HCl 
gave morelloflavone (6) (i.e. fukugetin) and glucose. 
Hence the compound is fukugiside (8). 
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PENTACYCLIC TRITERPENIC ACIDS: MIC’ROMERIC ACID 
FROM SALVIA HORMI.VUM 

A. ULIIBELtN 

Facult) of Phal-mat). II nivct-sit? of Istanbul. Turkc) 

and 

C. H. ~IIIESKORN 

Ke! word Index- Srrlrk hormi~~~~m: Lahiatae: micromeric acid; sitosterol: four other Iriterpenic and stcroidal alcohols 

The presence of triterpenes in some Salvia spe- 
cies has long been known. Ursolic and oleanolic 
acids were isolated from S. c7fici77ulis [ 1 51, S. hi- 
lohir /6~8] and S. upiaru [9]. other triterpenes were 
obtained from S. ojficirwlis [IO 121 and S. 
LI~ILIIIN 193 and a new triterpcne, anagadiol. was 
found in .s. /~r.o7rsso7rc~tti [ 13~1. 

S. /7orn7i77~777* which grows in Turkey, has not 
been investigated until now. From the upper 

ground parts of the plant ursolic, oleanolic and 
micromcric acids were isolated. Although micro- 
merit. ursolic and oleanolic acids have been found 
together in other plants of the Labiatae, micro- 
merit acid is reported for the first time in Solria. 

The acid was tirst isolated from Mk~o77writr hn- 

fluuni [ 141 and later. was found in the leaves of 
Ros771tr7~i77us ofiici77alis [ 1 C]. 


