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Aktract--The structure of distkhol, a new hcxadehydrotrimer of resveratrol isohtd from the bark of Shoreo disricha. 
has been established on the basis of spectroscopic evidence. chemical degradations and biosynthetic considerations. 
--.--- --- --~---- 

IWTRODUCTIDZI 

Several oligomerk stilbenols have be-en reported from the 
plant family Dipterocarpacca c [I-S], of which hopea- 
phenol (1) 16.73 was the first, and its structure was 
established as a tetramer of 3.5.4’-trihydroxystilbene 
(resveratrol) by X-ray analysis [S]. In our continuing 
study of these polyphcnols, we have isolated distichol(2) 
[9 3, a new hexadchydrotrimer of resvcratrol, frm the bark 
of Shoreo disricho (Thw.) Ashton. The plant also contains 
the dehydrodirner. c-viniferin (3) reported previously 
from infected grapevine kave-s (Yiris &i/pro) [IO] and 
Yarica u#nis [ 3,4]. 

REZLTS AlriD DISCt2SSION 

The cold acetone extracts of the bark, after chrometo- 
graphic purification afforded distichol(2 

J& 
M] l 680.2027 

(C,,H,,O,). Its UV absorption i.,, ” 281 (log E 
4.21)nm] was virtually the same as those of related 
polyphenols, and the spectrum was unafTected on addition 
of s&ium acetatcboric acid which excluded the presena 
of onho dihydric phenol structures. The IR (KBr) spat- 
trum showed a broad band at 3200 cm. ’ (OH), aromatic 
absorption at 1600 cm - ’ and a prominent band at 
830 cm- ’ indicative of 1:4 disubstituted benzene nucki. 

Distichol (2) formed an oaamethykthcr, [M] l 

792.3310 (C,,H,,O,) and an octaacetatc. Therefore the 
remaining one oxygen atom was probably present as an 
ether group. The “C NMR spectrum (acetone-d,) of the 
parent compound (2) showed the following resonances 
six doublets (6, 37-91 ppm) due to six aliphatic carbon 
atoms, six singlets (d 15s 16 I) for nine phenolic carbon 
atoms, 10 doubkts (&97- 131) assigned to a total of 18 
aromaticcarbon atoms, and nine singkts (a, 121. 147) for 
nine quaternary carbon atoms. (The designations singkts 
and doubkts refer to the appearam in single frequenay 
off-resonance proton decoupkd experiments.) The high 
frequency ‘H NMR of distichol and its derivatives 
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showed clear resonances due to the presence of 18 
aromatic protons and six coupkd methine protons 
(6,3.6&5.85 ppm). 

The above data and the mokcular formula of dislichol 
(CIzHJIOP) showed that the polyphenol is probably 
formed by trimerization of resveratrol units (C,,H,,O,). 
The absence of any okhnic groups in distkhol is evident 
from both the ’ H and “C NMR spectral features: the 
’ 'C NMR of distichol reveals six doublets for six aliphatic 
methine carbons, thus suggesting that all six okfinic 
carbons corresponding to the three resveratrol units are 
saturated and carry single protons. These six methine 
protons ckarly showed resonances in the ‘H NMR 
spectrum. Extensive homonuckar decoupling experi- 
ments of the ‘H NMR spectrum indicated that the 
methineprotonsat 65.84(H,)and64.47 (Hl)arecoupkd 
to one another and the remaining four coupled protons 
are adjacent to each other (see partial structure 2a). The 
‘H NMR spectrum of distichol showed resonances due to 
the presence of 18 aromatic protons out of a total of 21 
aromatic protons from the thra resveratrol units. This 
suggests that phenolic oxidative coupling has occurred at 
thra aromatic positions. Thus it is probable that bio- 
genetically distichol(2) is formed from the dehydrodimer 
of resveratrol(3) and a free resveratrol moiety (Scheme I). 
The isolation of the dehydrodimer of resveratrol (c- 
viniferin) from the same extracts knds further support to 
the structure (2) assigned to distichol. The other bio- 
genetically plausibk structures were eliminated because of 
the absence of any unsaturated double bonds in the 
mokcuk. This narrows the possibilities to two, one of 
which has a nine-membered ring. However, this poss- 
ibility does not satisfactorily explam the spectral 
behaviour. 

Further evidence for the structure (2) of distichol 
included the formation of the following chemical dc- 
gradative products: pkric acid obtained by oxidation of 2 
with concentrated nitric acid; 3-nitroanisic acid obtained 
by oxidation of the octamethyl ether of 2 with nitric acid; 
anisic acid obtained by oxidation of octamethyl ether of 2 
with CrO,-HOAc; and 4-hydroxybenzoic acid obtained 
by alkali fusion of 2 with NaOH-KOH (1: I) at 270”. (All 
these products were characterized by mp, mmp and 
comparison with authentic sampks.) 
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The proposed stereochemistry for distichol was chosen 
by comparison of a Drciding model with the observed 
coupling constants (confirmed by decoupling expcr- 
iments). TOW eight-membered ring is in the boat confor- 
mation, in agretmcnt with the unique coupling ‘through 
spze’obscrva! bc~wccn the protons 64.47 (H,)and 63.65 
(H.) @a). 

Distichol octanuthyl ether gives characteristic odd 
ckctron fragmentations in the w spectrometer at m/z 
684 (84x), 538 (55) and 430 (24) due to ckavagc of 
phenolmethyl ethers, bcnzylic methyl ethers and 
rcsvcralrol moktics. 

Both distichol (2) and c-viniferin (3) isolated in this 
study showed antibacterial activity towards Oxford 
Staphykxoccus and Escherichiu coli when tested by the 
filter paper disc method in Mucikr Hioton Agar medium. 
Rcsvcratrol oligomcrs from Gnrrum species have ban 
studied by Lins er 01. [1 I]. Probabk assignmcnfs of 
“CNMR chemical shifts based on substituent para- 
meters are shown in structure 2. 

EXPEElMC!uTAL 

Dried, powdered bark (3.30 ko, of S. dlsruho colkztcd III the 
Kanneliya rxin forest II) the South of So Lanka was exhaustively 
extreacd wiwith cold MclCO in the dark for 7 days. The liltrate 
was coned under red& pressure to give a pak brown powder 
(275 0 8.30>;). l-hccxlract (3O.Og) was transfcr~ai torcolumu of 
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~lrca gel (Merck. 30 70 mesh) and elutcd QKXU&CI~ wuh 

C,H, MerCO solvcnr mixtures for increasing polan~y. TM 

Me,CO C,H, (3:7) eluata y&cd 3. mp 147 149” (191 mg) 

uien~dkd as c-vinifcrin by comparison with the aufhcntic sampk 

previously isolated [3.4]. 

Isofarion oj durichd (2). Elunon wrth .Me,CGC,H. (2:3) 

afTordcd dia~ichol as an ofT-whr~e solid foam (5.68~) This was 

further purified by prep. TLC (wlm gel; PF 254) IO grvc 2 as an 

amorphous solid. mp 266 268. [a]8 -44’ (MeOH) M’ 

680.2027 (C,,H,,O,) (C,,tt,,O, rquua M 680.2046) 

UV i uIoti nm (lo~rk 281 (4.21) No shins wifh 

NaOz H,BO,; IR v&y cm ‘: 3200*16af. 1440.13300. 1220, 

I140.1070. IOOO. 920 and 830, ‘H NMR (3&l MHz Me,C&f,k 

3.65(lH,dd.l = 3.2and II.7 Hz.H4),3.76(lH,dd.l = ll.7and 

9.5 Hz. H-S), 4.25 (IH. d. J -. 9.5 H+ H-6) 4.47 (IH, d. J 

-, II.7 Hr. H-2), 5.28 (IH. d. J 7 3.2 Hz_ H-3). 5.84 (IH. d. J 

= Il.7 Hr. H-l) and 6.15 7.35 (ovcrlapptng muhrpk& I8 Ar- 

Hs). “C NMR: sa 2; MS mjz (rcl int.): 680 [M] ’ (35). 678 (29). 

662 (25). 588 (29k 586 (52). 568 (16). 566 (IS), 494 (39). 492 (27). 

4% (l3), 482 (47). 481 (16). 451 (l6), 450 (47). 435 (40). 434 (68k 

422(33).390(47k389(13).359(17),228(48),212(36).200(36~ 

199 (20~ IO8 (36) 107 (566). 95 (45k 94 (loOA 66 (68k 65 (64) 63 (32) 

When refluxal (36 hr) wuh MelSO. (I.0 ml), K,CO, (I.5 g) and 

dry Me,CO (25 ml) 2(500mg)gaveanatomcfhylctha,amorph- 

ous solid. mp 138 I40 (4% mg; 85 2 9,k [3: - 49’ (CHCf ,), 
M’ 792.3310 (C H 0 1 (C,OH..O, rquira M 392.329Uk ,” .I 0 
UVi~‘~nm (fo8r): 2R3 (4.041 IRrEcm ‘: 29910. 2fJlO. 1600. 

lx)5.1455.I3lO(brk 1245,1195,1170.1150.1060,10300.9200.830 

and 690, ’ H NMR (270 MHz. CDCl,) 3.53 (3H, s. OMc), 3.60 

(3H. s. OMc), 3.70 (9H. s. 3 x OMc). 3.73 (6H. s. 2 x OMc). 3.80 

(3H.s.OMe).4.33(IH,d.J y 10Hzk4.58(IH.d.J =6Hzk4.87 

(m).5.27(IH,d.J = 2Hr),5.50(IH.d.I = lOHr).6.&7.45(m); 

MS.m:: @cl. ml.): 792 [MC] ’ (65) 790 (48). 684 (100). 671 (17). 669 

(16). 552 (35). 539 (32k 538 (55), 522 (35k 430 (24). 415 (IS), 3% 

(19). 387 (24), 343 (43). 342 (59k 288 (49). 281 (2Ok 273 (37). 257 (9). 

227 (32). 121 (36) 2 (2OOmg) gaye an ocraaararc when 1rca1e.d 

wuh Ac10 (1.0 ml) and C,H,N (3.0 ml) at rmm rcmp. (24 hr) 

solid wrfh a glassy appcaramz. mp 162 164’. (IBOmg, 61%). 

[x]# -15.2“ (M&H); IRvacm ‘: 2905. 1750, 1640. 1600. 

1500. 1450 (hr). 1365, 1180. 1120. 1070. 1020.910.840and 670. 

’ H NMR (270 MHz_ CDCl,,). I.66 (s,OAc) I.83 (5. OAC), 2.23 (5. 

2 x OAck 2.26 (s. 4 x OAC), 3.90 (dd, IH. I - 8 and 4 Hz). 4.26 

(IH,m).4.36(d.IH,J=8Hr).4.43(d.IH.J- II ttzJ,473(lH. 

m). 5.yO (d, I H. J = I I HZ). 646 7.46 (as). 
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