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SYNTUESIS OF HEX*-2-UETHYL-6.6"-BINAMNOENIN AND -BIAPIGENIN 

Fs-chine then,* Yuh-med Lin, roue-kunp S e ,  a d  T m  U- -- - -- - - -  
Reeonrch Inatituta of Chemistry. Nntional TaiwM University. Taipei 107. ROC 

A throe-stop synthcsia of the title compounds starting from 

4,4'-dibenzyloxy-2,2*, 6,6*-tetrmethoxybiphenyl (V) has boon 

nccomplishod and tho propomed structure of 6,6"-binnringenin 

for succcdnneaflnvnnona is confirmed. 

A new biflnvanone, (-)-succedonaaflnv~one, has boon ieolntfd from the seed- 

kcrnel of wnx-tree. Rhus auccadanen, for which the structure ham been elucidntod 

as 6.6"-binnringonin ( ~ n )  by means of i.r., u.v., n.m.r. and mass spectrosc~py.~ 

Dehydrogenation of its hcxnncetate (Ic) by NBS'*~ folloved by hydrolysis nfforded 

n new biflnvono (111) which is nssigned as 6,6"-binpigonin. 

(N) Hexamethyl ether of I11 

fmothy~ntion 
I 

(Ia) Succodnnonflavnnone: RnH (111) DidehydrosuccednnanflnVMone 

(1b) Hexmethyl cthcr: b U e  - OH- 
(Ic) Hexaacetatsr Ra*o -4H 

NBS 
, (11) Didehydro~uceodnnenflnvMone 

hexnacetnto 

In order to ~onf ic ln  theme structures (I and 111). n three-step synthosia of 

hoxa-~ -meth~ l -6 ,6~ -b inar inn in  (VIII) m d  -binpigonin ( i X )  Is now accomplished 

from 4.4' -dibonsylory-2,2' ,6,69 -tetramethoxybiphenyl (v) . 



(V) (VI) (VI1) 

Bcnzyl 4-iodo-3,5-dimethoxyphcnyl ether undor Ullmnnn ronction gnva the 

symmetrical biphonyl V, m.p. 165-166' (yield 76$), C3#3006, M+ =/% 486, negative 

FoC13 tcat, ir(K~r): 2890, 2820 (one), 1603, 1500, 1490 (nrom.) om-') ~ ~ ~ ( c D c ~ ~ - T E I s ) ~  

6 3.71 (a, OMc-2,2* ,6,6*), 6.40 (a, H-3.3' ,5,5'), 5.15 (2. four bonzyl protons), 

7.50 (a, ten nrom. protons). 

Hoesoh reaction on V with CI33CN, ZnCl2 nnd HC1 in dry CHC13-Et20 (181) gave 

tho key product. VI, m.p. 230-2jz0(60$), C20H2208, PI* E/% 3901 purple in FOCI? test 8 

ir(KBr)r 2650 (OH), 1620 (CO), 1580, 1490 (nrom.) cm-l; nmr (CDCl3-~~s), ,j 2.63 

(s. Ac-3.3'). 3.38 (2, OUe-2,2'), 3.71 (s, One-6,6'), 6.31 (2, H-5.5'),.13.68 

(a, 011-4,41). 

Rcnction of VI with two moloe of p-misnldehydo in proscnco of alkali gnvo 

bichnloone (VII), m.p. 191-192' (58%). Cj6H34O10, M+ m/s 626; dnrk brown in FcC13 

tost1 ir (KBr)l 2570 (OH), 1630 (chnlconc CO). 1603. 1560, 1530. 1500 (nrom.) em-': 

nmr (CDCI~-TMS)~ 83.48 (8, oue-6*,6"'), 3.73 (a, OMO-4',4"'), 3.78 (a, OMe-4,4"), 

6.35 (2, nrom. H-3',3"'). 6.88 (g, J-9 Hz. H-3.5,3",5"), 7.55 (d. J-9 Hz, 

H-2,6,Zq,,6"), 7.83 (a, H- a,a ' ,,5 , p t ) ,  14.88 (a, 011-21,2"'). 

Acidic C Y E ~ ~ Z & . ~ O ~  of VII by refluxing with nlcoholic H3PO4 for throe weeks 

gave VIII, m.p. 257-258O (35%), C36H34010, M' =/o 626, negative FoCl test8 ir(KBr): 

-1 2890, 2930, 2790 (one), 1678 (floiv~one CO), 1598. 1585, 1560. 1500 (arum.) cm 1 

m r  (~D~l~-TM~)r62.80-3.18 (2, H-3.3"). 3.63 (2. OM*-5.5"). 3.72 (2, OMC-?,?"), 

3.82 (a, 0Uo-4',4'1*), 5.43 (dd, 5113, 3 He, H-2,2"), 6.38 (5, H-8,s"). 6.95 

(2, 5-9 Hz, H-3'.5'.3"'.5"'). 7.39 (a, J-9 Hz, H-Z', 61, 2"',6"'). 
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Oxidative cyclization of VII with Se02 in dioxane followed by preparative 

TLC gave IX, m.p. 304-306~ (28%). C36H30010, negative FeC13 test! ir (KB~), 2890. 

2800   OM^), 1648 (flnvone CO). 1603. 1580. 1500 (arom.) cm-') nmr ( c D c ~ ~ - T M S ) ~  

6 3.70 (z, one-5,5"), 3.78 (s. one-7.7"). 3.83 (a, OMC-~',~"~). 6.58 (z, H-3,3") 

6.83 (z, H-8,8"), 6.98 (1, J=9.1 Hz, H-3'.5'.3"'.5"'), 7.80 (d, J.9.l Hz, 

H-2' ,6' ,2"',6"' ). 

The induced chnngc in the chemicnl ahift (ppm) owing to the addition of 

Eu(FoD)~ on IX represented by S-value was listed in Tnbla 1. Tho S-values of 

One-5,5" in I X  showed nenr value (3.87 ppm) with thnt of OMe-5 in ngnthisflnvone 

4 hoxamethyl ethor (2.14 ppm ) ~d OMe-5" in robustaflnvonc hexomethyl ether 

(2.64,5 2.17 ppm6). Tho S-values of One-7,7", 4.4"; A-3;3"; 8,8(*1 28.61r2"1r6"~ 

3',5',3"',5"' (Tblo 1) shoved no much difforenca from thc previously reported 

values. 4-6 

Table 1. N.m.r. Spectral Dntn and S-values for Hexa-2-methyl-6,6"-binpigenin 

, 
Prutons Chemical shifts ( , ) S-values by EU(FOD)~ 

~- ~ --- ~ - ~~- ~ ~ ~ ~-~ 

Spectrn were tnken on n Varian T-60 instrument in CDC13 using TUS as internal 

standard. 

On change of solvent from CDCl to 66% c ~ D ~ / c D c ~ ~ ,  the most upfield signal 

( 6 3.70) of the six mothoxyl groups in IX (6 3.70 (s, 6~). 3.78 (5, 6H) and 3.83 

(s, 6H)) moved downfield (9 spa) as thnt of One-5 signal in ngathisflavono7 and 

OMa-5" signal in robu~taflavono)~ the other two signnls (6 3.78 ~d 3.83) movod 

upfiold (39 and 29 cps respectively). The above ovidenco clearly indiontcd thnt 

IX m e  composed of two  npigonin units joinod by an interflavonyl linkago of C6-Cg". 

- 531 - 



Tho mynthetio compound8 VIII end IX were idontical in ell respect8 (m.p.. 

mixed m.p., i.r., n.m.r.. rnnss spectra, and t.1.e.) with tho hoxamethyl ethora 

Ih and IV (m.p. 308-310°) respectively. Thus, it hns definitely,eatoblishod 

that succcdnnonflnvanono (I-) is 6.6"-linked binwingonin. 

Satisfnctury mnlytical doto were obtninad for nll tho above cornpounde. 
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