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‘hoD&ste-eric Triterpen~Lignan Es&ers Having Dimerk structure 
and Their Biosyntbethlly Related’Ibiterpene Caftkate 

fhm Rholptelen chlllantha 

TalmsbiTauaku andIsaoKouw* 

-: 274hffeuylo+-~hydroxyoleaa-12-en-~ic acid (1) and rhoiptekic mids A (2) and B (3), 

diastaeomaiceaterscomposcddtwotritcrpge~~mdenmtiomaic~cerboxylieacidqwereiso~ 

fromthebarkdRho&e&uchil~. lRe&uchues havebeca~rminedmtbchsiidqeaoscqic~d 

chcmhlevidenceinchlingbiomiieiicsy&esisd2aad3hm 1. 

lllc Rhoiptclcaceac is a monotypic family including only one genus and one speciea, ic. 
W@teh chilidrtdu Diels et Had-Mazz, which is distributed iu southern part of China and northern 
Vi&mm. From the point of chcmotaxonomical view, we have been interested in the chemical constituenta 
of this plant, snd now isolated a new triterperu a&ate (1) and two novel triterpcne-ligmm esters having 
dimeric structure (2 and 3) from the bark. This report describes the isolation and structure elucidation of 
these metabolites. 

llm EtOH extract of the air-dried hark (4.5lcg) was partitioned between H20 and ether. The ether 
layer was treated with MeOH, and the McOH soluble portion wss cluwmetographta over MCI-gel CHP 
UIP with 90% MeOH. The tractions positive to 2% FeC13-EtOH reagent were further tiactionated by silica 
gel chromatography (CHCl3-MeOH) to give two fractions. The first fraction was purified by ODS 
chromatography (80% MeOH) to give 1. 'Ihe saxmd fraction was also chromatographcd over ODS (80% 
MeOH) , and purified by preparative HPLC (ODS, 90% MeOH) to give 2 and 3. The yields of the 
compounds 1,2 and 3 were 0.4,0.03 and 0.0396, rcspcctively, based on dry weight. 

Compound 1, colorless nccdlts from 80% MeOH, mp 225XXX, C3gH5407, [a]D +130.9’ (c 
0.5, MeOH), FAD-MS u&/z 727 [M+H+glyccrol]+, showed dark green colorlation with FeCL3 reagent. ‘lhe 
13GNMR spcctmm (Table 2) indicated the pmscncc of caffcoyl group, which was umfirmcd by 
mcthanolysis (HCbMcOH) of trimethylatc of 1 giving methyl nu~3,4dimcthoxycin1mmatc. 

Alkaline hydrolysis (5% NaOH-MeOH, 1:2 v/v) of 1 gave a lritcrpcne la. la was idcntificd as 3, 
n-dihydroxy-12-ale-2g-oic acid, la which has so far been found in a few plants, as far as we know.1 
The location of the caf&oyl group in 1 wm determined to be at C-27 hydroxyl group on the basis of the 
downfield shifts of H-27 [8 4.42 and 4.12, 68 tO.23 and 0.31 and C-27 (Table I) compared with those of la. 
Aamdingly, 1 ws concluded to be 27-caffeoyloxy-3 ~hydroxyolcan-12-oic acid. 

Rhoipteleic acids A (2), a white pow&r, C7gH106014, [a]~ +86.9' (c 0.5, MeOH), and B (3), 
white powder, C7gH106014, [a]D +49X (c 0.5, MeOH), wcrc shown to have the same constitution by 
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FAB-MS [aah 1267 [M+r(rl+]. Tbc presenw of triteqcnc fxamcwork in each molecule was suggested by 
the 13C-NMR s@~als (l-able I), whose chemical shifts were closely related to thos@ of 1. Furthermore, 

&carbonmsonanccduetotritqcncunitappcwvAinpairs. Takhgintozsuunt ofthcmolccularmassc4 
ofthtsc~~~thisobecrvah’.onindicst#i~t2en<l3bavctwotdtcrpe;munits. on&alim 
fiydrolysis, both of 2 and 3 yieided a singie titcrpcnc la. 

. . . . . . 
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Table 2. 13~NMR spechrrl Data for &en01 
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‘Ibere~partofthemolaculesof2and3wcrcconsideredbobeplend~~licacid 
~~~of~darkgremcolo~~ofthcse~~withF~3reaeglsandthc~ 
dthe~3GNMR~ListcdinTableT[,includingtbccarbonsignalsduetonvoannnatic~aod 
conjugated and mm-conjugated carboxyl groups. The &emical shifts of &se carbons and the appearance 
d the spin systems due to catcchol ring (H-J”, H-6”, H-2”), thnc one-proton singlets (H-4’, H-5’, H-B’), and 
a pair of aliphatic proton signals (H-l’, H-2’) in cacb lH-NMR qcctnun (Table III), suggested tbc prcscw 
d 1, zdihydro-l-(3’, 4’dihydroxyphenyl)-6,7dihydroxynaphMene-2,3dicarboxylic acid2 moiety in the 
molecule. On methylation (CH2N2), 2 and 3 gave hcxamethy1atc.s 2a and 38, which were succcssivcly 
hydrolyzed @-TsOH in bcnxcnc3) and mcthylatcd (CH2N2) m give dimethyl esters 2b and 3b [2b aud 3b: 
ELMS m/z 442 (M+)], respectively. Tbe 1H-NMR spectra of these amynnmds were compktely 
supcrimposabl~ and identical to tba3c of dimethyl 1, 2dillydro-l-(3, 4dimctlloxypllcnyl)-6, 7- 
dimethoxynaphtllalcne-& 3dicarboxylate. ti Furthcrmorc, the [alo value ot 2b .[+146.8’ (c 0.3, CHCl3)] 
and 3b [-72.9’ (c 0.3, CHC13)4] indicated that 3b has au antipodal stmcturc of 2b, and the positive value of 
2b showed that the absolute configurations at C-1 aud C-2 of P, am R and S, rcqmtively.= 

Ihe locations of the ester linkage in 2 and 3 were concluded to be C-27 hydroxyl group of both 
triterpcnc unit, on the basis of tbc down field shifts of H-27 (Table lQ and C-27 gable I) compared with 
those of la. From these results, the stn&urcs 2 and 3 were a&gned to rhoipteleic &ds A and B, 
respectively. 

Because rhoiptelcic acids A (2) and B (3) are conaidcrcd to be biosynthesizcd by oxidative 
coupling of two moluculcs of 1, we attempted biomimetic syntl~& of 2 and 3 from 1. Treatment of 1 with 
FeCl3 in acetone at room temperahue afforded a mixture of dim& compounds (yield 32%,37% of 1 was 
recovered). HPLCnrzalysisofthcmixturcshoweddu:prcsenctof2and3astbcmajorproducts,which 
were isolated by preparative HPLC and identified by 1H-NMR comparison. This result further supported 
thestmcturcsof2and3. 

To our knowledge, rhoipteleic acids A and B arc the first example of dias&eom eric esters 
an@sblg two tritcrpene aud cnantiomeric lignall. Fultllcmlom, the plXwXlcc of these &crs of the rare 
hitcrj~nc 18 io RUpreka chilianrha may be important tim the point of &cmotaxomm$cal view. 
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