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YCY Ww4 I&x.-&I~ wfg~is; Chmo@ieccre; rupr bce~; 5,2’dihydroxy-6,7-wthyknahoxyisotlavone; 6-0x0- 
2-(Chydroxy-3.MiwIhoxyphcnyl~3.7dioxsb~~[3.3.0]-oc~ne; 1ndobr3urboxylr ad. 

Aktntt-5,Y-Dihydrorya’l-mcthyknedioxyisoflavone was identified from the sad balls of sugar bat. A neolignan. 
boxo-2-(~hydroxy-3,~imethoxyphenyl)-3,7dioxabicyclo-[3.3.0]-octane, and indole-3-carboxylk acid were also 
isolated. 

INlRODUCllON 

In the previous paper, we reported the isolation and 
structure elucidation of eight phcnolic compounds [I, 2 
as gcrmination inhibitors and two pbcnolic amides [3 3 
from the sad balls of sugar but (&ro CU/@.S L. var. 
sacckvjrcrcl Akfekl). Two phytoakxins have also been 
isolated from the kavcs of sugar beet infected with 
Cercospofo bclicolu [4]. We have studied the constitutivc 
antifungal constituents in these plants. This paper is 
commai with the structure elucidation of a new iso- 
flavonc (1) biogenetically related to one of the 
phytoakxins. betavulgarin [4]. together with a neoligrum, 
boxo-2-(4-hydroxy-3,5dimethoxyphcnyl)-3,7-dioxabi- 
cycle-[3.3.0]-octane (2), and indole-3-carboxylk acid (3) 
from the seed balls of sugar beet. 

RESULTS AND DISCUSStON 

The molecular formula of 1 was estimated to be 
C,6H,,0,byekmencafyanalysisand~spcaromctry. 
The IR (I675 cm- ‘, C-O), UV (218, 243, 269, 340 run), 
and ‘H NMR (68.3, IH. s. C-2 proton) spectra indicated 
that 1 was an isoflavone. The prcscnct of two phenolic 
hydroxyl groups was indicated by &our rcactiom and by 
the ‘H NMR signals at dlL8 (IH, s) pnd 9.42 (IH, s), 
which disappeared on Addition of D*O. In addition, 
aa%ylation and wthyhtion of 1 gave a diacctatc and a 
dimethyl ether rqxctivcly. Also, the ‘H NMR signal at 
66.16 (ZH, s), IR absorption band at 92Ocm-‘, and 
Hansen teat [S] rcvcakd the prcscncz of a mcthyknadioxy 
group in 1. A bethochromic shift was observed in the UV 
of 1 on addition of AlCl,-HCl, loating a hydroxyl group 
at C-5. Tbc MSfragmcntation ion at m/s 180 (base peakA 
arisingfromtberttr~Diels_A~derdeovage.dis~ that 
the one bydroxyl group and the wthyknalioxy group 
wtrc in ring A. and the other hydroxyl group was in ring B. 
The prestncr of an [M-313* peak in tbc MS of the 
dimethyl ethtr of 1 suggested that the hydroxyl group in 
ring B of 1 was at C-2’ [6]. The position of the 
wthykncdioxy group on ring A was suggest& to be 

between C-6and C-7, bccaurca singlet at 66.64 (IH) in the 
diwthyl ether was asaignal to the C-8 proton by 
comparison with bctavulgarin [4]. Thus 1 must be S,2’- 

1 ad its diaatate against C. 
brricolo was lower than that of the dimcthyl ether, I may 
be a precursor of the phytoakxin. bctavulgarin. 

Compound 2 was obtained as colourkss nadles. 
mp l97- 198”, [M] l 28.0 and was shown to bc the 
ncolignan, 6-oxo-2-(4-hydroxy-3,Sdimcthoxyphcnyl-3.7- 
dioxabicyclo-[3.3.0]-octanc by means of UV. ‘H NMR 
and IR, and those of the acetate. Identity was confirmed 
by comparison of these spectral data with those of an 
authentic sampk obtainal from hydrolysis products of 
Quercu.~ mongolico (71. Also, compound 3 was identified 
as indok-3-carboxylic acid by means of mp and spectral 
comparison with publishui data (see Experimental) 181. 

EXPUIMRNTAL. 

Mparc uncom. UV spectra were rscordcd in EtOH. ‘H NMR 
spoztn were marural at IOOMHz using TMS as an inc. 
rundud. h&s spa*ra were worded by direct inlet PI 7OcV. 
!Glia gel (Wakogcl C-200) vu uxal for CC and sdica gel 
(Kiaclgd G Typ 60) for TLC. 

Iwlarion. scad MLs of sqpr bbet (BeI0 LW~ON L. vxr. 
uwchcv+ra Al&M) (26.5 kg) uerz ground finely and cxIractai 
withMcOH(l3.5L).TheawhanoliccxIrwwasconalIoI.5Lin 
oavo~IJO”~MclCO(4L)wuddadIoI~wconcn.ThcfilI~Ic 
wumporrtedIn~toginrradd~hbrownsyfup(l32g). 
‘Ibe syrup wax cbroawograpbal on a silia gel column (4.4 
x72-j tig C,H, io EtOAc (Fl--F6. 20’/, s~cpwue] The 
ration F, (I.Wgl was rcchroautographal on a uba gel 
column with CHCI, IO give l(9. I mg)u p& yellow uysti. Tbt 
fraction F, (3.Wg) was submad IO l siba gel column wnh 
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CHCl,-EtOH (99: l)ro yield 2 (8 mg)and 3(l7 mg)ascolourkss 
nccdkq nqxctively. 

52’-Dlydroxy-6.7-mn~y~ioxy~~ (11 Mp 238-239 

(EIOAck (Found: C. 64.M H. 3.28. C,,HrOOI rcquira: C, 64.43; 
H. 3.38 73; UV iz” nm (loge): 217 (4.51). 243 (424). 269 (4.27). 

2901 (4.17). 34Orh (3.59k +AICl,; 220, 242s4 282 317. 

IR v=cm- ‘: 3360 (OH), 1675 (C-G) 1620. 1550, 920 

(OCHsG) ElMSm/r &cl. ml.): 298 [Ml’ (37.8). 281 (1.2). 280 

(1.3). 181 (3.OA 180(100) ‘H NMR (DM!3O-d&bl2.8(IH.s.OH 

PI C-5. dtsapparcd by DsO additton). 9.42 (I H. J. OH 11 C-2. 

disappeared by DsO xidition). 8.31 (IH. J, H-2I 6.8- 7.3 (5H. m, 
H-3’. 4’. 5’. 6’. 8). 6.16 (2H. s. MHz 0) Colour tar: diaxorired 

sulphank rid: orange. FolinCiocalIeu; grcyish blue, Hansen 

I&; viokr. 

Mrihyhrion cf 1. Compound I (IOmg) was rdluxcd with 

McsSO. (0.02 ml), KxCO, (100 mg)and McsCO (2 ml) lor 42 hr. 

The -ion mixture was poured In ammoniacal waler and 

ex~rrctal with CHCl,. After mpn of the solvent. the syrup was 

chromatographad on a stltca gel column wtth CHCl, EIOH 

(19: I) logive ~hedimcthyl ether (4 mg)ascolourkss nealks. mp 

l48-Iso”. UV1~Hntxu 216, 244. 2808 318. IRvzcm-I: 

1650 (C-G), 1615. 920 ((ICHr-0) ElMS m/r (tel. inc.): 326 

[M]’ (IOOA 325 (15.3). 308 (17.0). 298 (4.3). 297 (8.71 2% (9.3). 

295 [M - 311’ (69.1). 280(25.4), 267(35.1A 265 (13.9A 195(29.9), 
194 (14.6). I66 (33.9). I31 (34.4) Hugh rcsolutron MS mjz: 

326.0781. C,*H,,O, rcquircs: 326.0772 ‘H NMR (CDCI,) 

67.77 (1H.s. H-2). 7.35 (2H.dr.J - 1.5.8 Hz_ H-3’. 5’),6.99 (2H. 

dt, J - 1.5, 8 Ht H4’. 61. 6.64 (IH. s. H-8). 6.06 (2H. s. 

O-CH*XlA 4.06 (3H. I. McO). 3.79 (3H. s. McO) 

AceIyLation o/ 1. Cold AcsO (0.5 ml) was added IO 1 (5 mg) In 

pyndinc (0.5 ml) at 0‘ and the mixture kft at room temp. for 

24 hr. The product was ulrrtcd with CHCl, ad subjected IO 

silica gel CC. Elution with CHCl,-EIOH (19: I) gave the 

dmcctate (5mg) as colourkss twcdks. mp 165167‘. 

uv i= nm: 242.26Osh. 316. IR v=m ‘: 1760 (AC C-OX 

l75O(AcC-O), 165O(C-G). 1620.1590.910(0-CHs 0). EIMS 

m/z (rcl int.): 382 [Ml’ (2.1). 340 (60.0). 298 (71.8), 280 (8.0). I80 

(100). Hugh resolutton MS m/z: 382.0638. C,,H,,O, rcqurrcs: 

382.0689. ‘H NMR (CDCl,)67.75(lH.s.H-2).7.15-7.4 (4H.m. 

H-3’.4’.5’.6’).6.82(lH.s.H-8).6.14(2H.r.O CH,G)).240(3H. 

J. AC), 2.16 (3H, s. AC) 
Synthesic d5.Ydlmlhoxyd.7-mIhylnudioxyuqRoLwu. (1) 2- 

Hydroxy-bwIhoxy4.5-meIhyknalioxyphcnyl-2-mIhoxyben- 

zylkctonc. After 3-mcthoxy4.5-mcthyknedioxypbenol (I .4 8). o- 

wrhoxypbmylaaroniIrik (I.5 g) and fused ZnCIl (I g) were 

suassivcly dissolved In dry El,0 (30 ml), the soln was satd with 

dry HCI gas at O- and allowal IO keep overnight. The El,0 soln 
was daanrcd ofTand the brownish oily kctiminc hydrocbloridc 

VU washed twice with dry EI,O. The 011 was then rdluxcd for 

I hr with HsO (30 ml) After coohng. the r&Ion mixture was 

extracted with CHCI,. The CHCl, atrrl was chromrtographed 

on a sib gel column and dutal with CbHe monitoting with UV 

lamp (365 nm). The yellow Ouorcaant fraction was & to g+e 
tbcketonc(l68mp)rrycllownead~mpll8 119’(ln.[9-ll] 

115 116’). Found: C.64.62; H.4.95. C, ,H,.Ob requires: C, 64.55; 

H 5.107,. UV iEH nm (logc~ 242 (4.68). 282 (4.74). 348 (4.30) 
lR KLcm- 1: 1625 (C-0). 928 (O.CHrG) EIMS m/r (ml. 

inI.;3;6 [Ml’ (4.6A 195 (1001 I80 (87.1). 121 (1.3). ‘H NMR 

(McrCOd,). 613.51 (1H.s). 6.77-7.35 (JH. m). 6.13 (1H.s). 5.97 

(2H. J). 4.25 (2H. J,, 4.01 (3H. J) 
(2) 5,2’-~wIhoxy~7-~IhyknedioxyadlPvone. To a soln of 

the drketonc (I I 1 mg) in dry pyridinc (3 ml) were added ethyl 
onhofmte (3 ml) and pipcridim (5.6 drops). The soln was 
rdhxd for 4 hr and set mule at 0” ovcrmght. The reactron 

mixture was added IO H,O (20 ml) and cxI& with CHClr. 
After removal of the solven1. the CHCl, exrrrt wos chromate 

grapbcd on a silica gel column and clu~cd with CHCl, monttoring 

wtth UV lamp (365 nm) The Muc lluorcaccn~ fraction was coned 
Iogtvc Ilatlancuayin (63 mg)ascolourkss noedks. Mp 15&151 

(147-148’[10,12].145147”[I3])Found:C.66.2&H.4.39.Gk. 

for C,sHr,O,:C.66.26; H.4.320/,. l~sspcc~raldaIa were iden~ial 

with tbosc of I dimetbyl ether. 

bOxo-24hydroxy-3,5dinurhoxyphcnyl-3,7dbxabicyclo- 

[3.3.0]-oman (2). Mp 197-198”. UV 12” nm 237,270.280 rh. 
IR v=cm- ‘: 1760 (C-G). 1610. 1515. EIMS m/x (ml. in1.h 280 

(Ml’ (la)), 249 (2.6). 1% (24A 195 (20.0~ 182 (323). I81 (18.4). 
167(621).FDMSm/r(rel.InI.~2gl [M+H]‘(l6.9).28O[M]’ 

(100) High resolution MS m/z: 280.0939 (Ml’. C,,H,,06 

requires: #u).o9J5. ‘H NMR (CDCls): 66.57 (2H. s), 5.55 (IH. s. 

diupptuad with DsO). 4.59 (IH. d. J - 7 Hz). 4.51 (IH. dd, 

J-7.10Hz).4.39(1H.1.J-9Hz).4.34(IH.dd.J=210Hx). 

4.20 (1H. dd. J - 4. 9Hz). 3.91 (6H. s). 3.40 354 (IH. m), 

3.05-3.18 (IH. m). 

Arnylmkm ofZ Acetylation of2 (2 mg) In dry pyridntc (1.5 ml) 

and AcsO (0.5 ml) gave a cw noaoctalc (2 mg) as colourkrs 
needles. Mp 146147”. UV i= nm 206. 225 sh. 266. 277 sh 

IR I+” _ cm - ‘: 1770. I760 (C-0). FDMS m/z (rd. intt 323 [M 

+ H]’ (18.7). 322 [Ml’ (100). 280 (6.9), 279 (17.6) ‘H NMR 
(CDCl,):66.58(2H.s),464(IH.d.J w 7Hx),4.56(lH.dd.J = 7. 

lOHx).4.39(IH,r.J-9Hz),4.36(lH,dd.J-210Hx),4.21 

(lH,dd.J-4.9Hx).3.83(6H,s).3.5(IH.m).3.14(IH.m),234 

(3H. s). 
Indole-3-cmboxylic cwid (3). Mp 220” (222” [El). UV i= nm 

(log t): 212 (4.11). 225 sh (3.82). 246 s&t (3.55). 280 (3.62). 287 sb 

(3.59) IR v~an- ‘: 1640(CIO).ElMSm/r(rcLin1.~16l[M]’ 
(100). IU (85.4). 1 I6 (7.5), 89 (6.5) High resolution MS m/r: 
161.0469 [Ml’. GH,NO* requires 161.0474. ‘H NMR 
(Me#XId,~ 610.61 I.4 (2H. m), 8.16 (IH. m), 8.06 (1H. a). 7.5 
(IH. m), 7.2 (2H. m). Colour teat: Ehrlkh reagent. vtokl; C 

dimcthylaminoctnnamaldchy~ pink. 
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