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Tmuo IWAGAWA and TSUNAO HASE 

Department of Chemistry. Fsculry of Sate. Kagoshima University. Korunoto l-21-35. Kagoshima 890. Japan 

(Rcrrd rectiwd 2 Scprcmhrr 1985) 

Yty Wtd Idtx ..-Viburnum joponicwn; Caprifolixeae; iridod ~lcrytalloside; 2’,3’-0dircetylfurcamsuie 
funatosidc A; adoxosibe; bitter principle. 

C; 

Abetract-A new iridoid acetylalloside, 2’.3’-0diacetylfurcatosidc C along with two known iridoid glucosidcs, 
furcatoside A and adoxosidc, have been isolated from Viburnum japonicw and their structures elucidated. The two 
former compounds are bitter to the taste. 

INTRODL’CTION 

viburnum japonicum L. is a small evergreen tree found in 
the Honshu, Kyushu and Ryukyus islands of Japan. Its 
kavcs arc very bitter. Earlier studies on the constituents of 
the plant rwcakd the presence of chavicol as a Drosophib 
larva-growth inhibitor [I]. However, there has been no 
previous work on the bitter components. We have 
examined the leaves of the plant and isolated a new iridoid 
acetylalloside (1) and furcatosidc A (2) [2] as bitter 
principks and adoxoside (3) [3-J 

REsL;LlS AND DISCUSSlON 

Compound I was obtained as a bitter amorphous 

powder. [aI0 -60.8”, with a molecular formula 
Cs,H.oO,.. H,O. It emitted isovalcric acid on standing 
and turned black with hydrochloric acid. It showed UV 
and IR abuorptions indicative ofa non+zonjugatcd iridoid 
enolcthcr system at 209 nm and at 1655 cm- ‘, respaa- 
ively. Its ‘HNMR spectrum showai a doublet at 66.14 
(I H. J = 4 Hz) assignable to an acylatcd aoctal proton at 
C-I and a broad singlet at 66.40 due to an okfinic proton 
at C-3 along with signals of an isovakroyl group at 60.95 
(6H, d. J = 6 Hz), suggesting that compound 1 was a 
vakria~ iridoid [S]. In addition, signals due to three 
acctoxyl groups at d2.03.2.16 and 2.20 (3H each, s) were 
observed. On acid hydrolysis, compound I gave a black 
polymer and aRose which was determined by paper 
chromatography. Treatment of 1 with acetic anhydride 
and pyridine afforded a penta-acetate (4), CJIHU0t6, 
whose IR and ‘H NMR spbara were identical with those 
of furcatoside C acetate [2]. Thus, the position of the 
isovalcroyl group is located at C-l. The presence of the 
two acetoxyl groups in the allose moiety was continned by 
the ‘HNMR spectrum of 1. The signal at 65.60 (lH, m) 
was characteristic of an acylatcd proton at C-3 in alk16~. 
Irradiation at 65.6ocauscd changes in the multipkts at co 
64.2 and 3.88 which were assigned to protons at C-2’ and 
C-4’, respectively. These fti showed that the hydroxyl 
groups at C-2’ and C-3’ were acetylatcd because of their 
low field chemical shifts. The acetylatcd positions in the 
ahose were further supported by comparison of the 

“CNMR spaztrum of the sugar parts in 1 with that of 
2’.3’-Odiacctylallos in opulus iridoid I [4] (XX 
Expcrimcntal). The remaining acctoxyl group was placed 
at C-10. The structure of 1 is therefore furcatoside C in 
which the two hydroxyl groups at C-2’ and C-3’ are 
arrtylatai. 

To establish the absolute structure of 1. it was 
submitted to acid methanolysis, yielding the methyl 
acetate (S), CllHldOl and the corresponding mono- 
acetate (Sk C,,H,sOs. demonstrating the position of the 
remaining acetate group at C-IO. The ‘H NMR spaztrum 
of 5 indicated the presence of an acetoxyl group at 62.1 I 
(3H, s) and a mcthoxyl group at 63.47 (3H. s). An AB 
system at 64.20 and 4.45 (I = I2 Hz) was due to 
atethyknc protons attached to the carbon bearing the 
acetoxyl group. Signals at 64.94 and 5.01 (br s each), and a 
doubkt at bS.09 (IH. J = 3 Hz) were attributabk to 
terminal mcthyknc protons and a C-3 proton, 
respectively. T?rc above data were in agreement with those 

3-acetoxymcthyl-8-mcthoxy-I~mahylenc-2,9di- 
~~tricyck$4.3.I.O’~‘]&cane which had been prepared 
by mcthanolysis of furcatosidcs AC [2]. The spazihc 
rotations and magnitudes of 5 ( + 77.8”)and 6 ( + IS“) (lit. 
+ 37.5” [2]) were the same as those of other compounds 
having dioxatricyclo(4.3.1.0’~‘Jdacane skeletons [2,4, 51. 

Therefore, the bitter aoetylalloside, which we have 
named 2’,3’-0diacetylfurcatoshic C, is shown to have the 
absolute structure 1. This is the fourth cxampk of iridoid 
allosidcs isolated from Viburnum spacits [& 4, 51. 

EXPERIYENfAL 

Extrorfion cvd isolorioa Phnl uuttrd wt.5 coUectaJ in 
Ragoshirnn dry and idcmificd by Dr. S. Sake (Herbarium sampk 
No. 7j Frah kavc~ of V.loporthrm (25 kg) were extracted with 
McOH (18 L x 2). ‘The cxt~ were cs~~~~~~tmtcd, diluted with 
H,Oaoctcxtmat with Ec,Oand~ben EtOAc.Tbc E~,Ocxl~t 
(25 g) vu rubp*cd lo CC on dica gel Elution with 
CHCt,-McOH (97:3) gave 2’3’-0di~tyUuna1os1& C (1. 
I.5 gj Furatoridc A(2 226 mgj was obulnsd from rhc frsctions 
chnal with CHCt,-McOH (19: Ij TIK EtOAc emact (23.4 g) 
was cbromrmgmpbat on silica gel with CHCl,-MtOH (9: I) IO 
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atrord xioxoside (3) ( 120 m& Furcatoside A and adoxoside were 
identified by coatpuinp their spectral data with those of 

authentic samples. 

2’$‘-0-Dmrrryljwcarostie C (I 1 A biua amorphous powda, 
\;],Y~60.8i (MeOH; c 0.185k UViEH nm (8): 209 (3700k 

_ an- ‘: 34S0, 1740, 1665, 1145. lC#O, 104Q ‘HNMR 

(100MHz. CDCI,): 60.95 (6H. d, J - 6H& isovakroyl Me 

groups), 2.03,t 16 and 2.20 (3H each, s, OAc), 3.88 (JH, m, H4 

and H-6’). 4.16 (2H. f. H-l I), 4.W.36 (2H. m, H-l’ and H-2’). 

4.83(2H,~,H-lO~S.~(IH,~H-3’~6.l8(lH,d,~ -4Hz_H-I), 

6.40 (IH. r(br). H-3); “C NMR (25.05 Hz CD&t 620.8 

(MeCOO x 3). 223,257 and 43.4 (Me~CHCH@O), 28.4 (C- 

61 35. I (C-S). 37.S (C-7). 4S.8 (C-91 624 (C-6’). 66.6 (C-4’). 68.9 

(C-l I). 70.0 (C-IOL 70.8 (C-2). 71.3 (C-3’). 74.0 (C-S’), 80.3 (C-8). 

89.8(C-lA9?.4(C-I’). 113.3(C-4). 140.1 (C-3A 169.6, 171 0, 171.3 

and l7l.S (COO x 4); MS m;z (tel. int.): no [Ml’. 331 (0.9). 247 

(0.7). 222 (41 180 (25). 134 (IO@ 85 (WI. (Found: C, 53.20 H. 
6.72 Oo. Cak. for C~~H.oOr.‘H1O: C. S3.4& H. 6.93:,.) 

Compound 1 (f mg) was hydrolyscd by rcftuxmg with 2 M HCI 

f0.S ml) for 4 hr. The rcsultmg black prccip~iatc was fil~crcd off 

and the aq. soln was neutralized with Amkrlrfe IRA-QS (10 8). 

The presence of allosc in the raiudt was confirmed by co-PC 
(solvent system: EtOAc-pyrtdmc-HIO, HOAc. S:S:3: I). 

Accrylarbn o/l. A soln of 1 (41 mg) in AC20 and C,H,N w= 
allowed 10 stand al room temp. The crude producl was chro- 

malogaphed on silica gel with CHCl,- MeOH (99: I) to give an 

amorphous powder 4 (41 rngk IR vzcm- ‘: 3SOO. 1745, 1665. 

1225, IloO, IWO. ‘HNMR (100MHzCDCl,f: 60.95,(6H,d.J 
= 6 HrA tsovaleroyl Me groups), 1.99 (6H. J, OAcX 2.06.2.1 I and 
2.16 (3H eacks. OAcA4.03and 4.82 (2H each, s, H-1 I nnd H-IOL 
S.b2(1H.m.H-3’).6.20(lH.d.J -4HtH-lA6.38(1H,s(bf),H- 

J).~FO~~~:C.SS.?S;H.~.~S”,.C~~.~~~C,,H,,O,,:C,S~.~S;H. 

6.59”,.) 

!i R=Ac 

6 R=Il 

Merbanoiysis of 1. To a soln of 1 (SO mg) in dry MeOH ( I ml), 
was added a atiytic amount of cont. HCl and the mixture vu 
stirred at SO’ for 3Omin under N1. The reaction rmx~ure was 

diluted u?ih HrO, cxtrocted with EtO, and washed with H(,O 
and brine. CC of the crude product on silica gel with 

CHCls-beune (I : I) gave a mono-atxtate (5, 27 mg) and an 

akohol (6 2 aql Compound 5. an oil; [aID + 77.8” (CHCl,; c 

0.139 IRv&cm-‘: 1740, 1660, 1220, 1070, 9% ‘HNMR 

(100 MHz, CDCl,k 621 I (3H, s, OAc), 3.47 (3H, s, OMeX 4.20 

and4.451AB.I - 12HzH-ll~4.P4udS.Ol(lH.~s(br~H- 

lOAS.O9(lH,d,J - ~~H-~AS.I~(IHS(~~AH-I~(F~~~:~/~ 
2S4.1169. C&c. for C,,H,sOs: m/z 251.1 lS4.) Compound 6, an 

o~l;[z]~ +IS+ (CHCl,;cO.lkIRv~cm-‘: 34S0, 1660, 1120, 

l~.WO;‘HNNR(lOOMHz.CDCl,t:63.44(3H,s.OMe),4.94 
and S.02 (IHach.s(br). H-II), S.2O(IH.s.H-3).5.2?(lH.d.J 

- 2 Hz. H-8). (Found: m/r 212.1008. Cak. for C,,HIeO.: m/x 

212.1048.) 

Fwraosde A (2). A b&r amorphous powder. IR v=an- I: 
UOO,16Ut,1600.1580,1S10,8Uf;‘HNHR(100M~Mc~CO- 

d,Z 60.93 (6H. d. J - 6 Hz isovaleroyl MC groupr). 200 f3H. s, 

OAc),S.l0flH,d,J-8~H-l~).6.1?(lH,dI-6HzH-l~6.46 
(IH, J (br). H-3). 6.42 and 7.80 (AB, I - I6 Hz. CH-CH-), 6.98 

and 7.62 (AA, BE. I - 8 Hz, AI-H). 

Adoxoside (3). An amorphous powda; [I]~ -49.3” (MeOH; 

c0.~?kUV1~Hnm(r~2M(8500kIRv~::cm-’:~1690, 
16M’H NMR (200 MHzCD,OD~63.?0(3H.s.COOMc).4.66 

(IH.d,J-8~H-l’~S.l?(lH,d,f~6HtH-lA?.46(IH,d- 
like J = I & H-31 (Found: C, 51.32; H, 6.867;. elk. for 
ft,H~~O,o~l.2H~O:C,S1.12;H,6.8l9,.)Aoetytrlionof3~ve 

needles from EtOH,mp 14O.S-.141.S’: IRv$$cm-‘: l?SQ 1710. 
1630; ‘H NMR (100 MHz_ CDCl,b 6 1.94, 2.00. 2.04. 2.07 and 

2.09 (3H each. s. OAC), 3.72 (3H. s, COOMe). 4.05 (2H. d$ 
- 6 Hz H-10). 7.40 (IH. s (br). H-3). 
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KCy Woc( I&X- Ancfllro prrcini; Compositaq scsquitqcnc ktoncl; gamrrrcmdida. 

Ahtract-The aerial parts of Anoilfea gur&i atforded three gcmacra nolidcs. IWO of which had not being isolated 
previously. The structures were elucidataJ by ‘H NMR spectroscopy. The con6guration of9-acetoxy parthcnolide at 
c-9 has been revised. 

IFiTRODUCTION 

The small genus Ant&o (tribe Inukac. subtribe Inulinae) 
is placed in the lnula group [I]. From A. gmcini (Burm.) 
DC &ones [2 ] and 9x-hydroxyparthenolide (I) [3] were 
reported. A reinvestigation of a sample colkctcd in the 
South of Iran gave in addition IO 9a-hydroxyparthenolidc 
(l), two further lactona, 2 (the cpimer of 1) and 3 (the 
epoxide of 2). The structures were elucidated by high field 
‘H NMR spectroscopy. 

RESULT5 AND DLSCUSSION 

The spectrum of 2 (Table I) was in part close to that of 
1. apart from the H-9 signal which showed a very different 
splitting pattern. Spin decoupling allowed the assignment 
of all signals. Irradiation of the five-fold doubkt at ~52.86 
collapsed the H- I3 doublets to singlets and therefore were 
due to H-7. The latter was further coupled with thra-fold 
doublets at 6 2. I I and 2.01. As the corresponding protons 
were further coupled with the double doublet at ~54.27 (H- 
9)and H-7alsowascoupkd with thetripkt at J3.86(H-6), 
which itself collapsed IO a doubkt on irradiation of the 
doublet at 62.69 (H-S) the whole sequence H-S-H-9 was 
settled. The signals of H-I -H-3 were nearly identical with 
those of 1. accordingly. the structure and the stneochcm- 
istry of 2 were setrkd and the structure of a lactone from 

Marricaria sufliricosa which was crrously given as the 
acetate of 2 [4] has to be revisal lo A-aatoxy- 
parthenolide, the acetate of 1 as the couplings of H-9 are 
small. 

The ‘H NMR spectrum of 3 (Table I) indicated that 
this lactonc had no okfinic double bonds. Spin dccouphng 
allowed the assignment of all signals though a few were 
overlapping multiplets. A multipkt at 62.83 (H-7) was 
coupkd with the doubkts at 66.38 and 57Oas well as with 
the tripkt at 63.94 (H-6), the threefold doublet at 61.89 
(H-8)and the multipkt at 62.28 (H-8). A double doublet at 
6 3.28 was coupled with H-8 and thercforc was due IO H-9. 
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