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The fact that Araucariaceae, the only family of the order Conifer- 

ales, whieh escaped investigation.for biflavonyls, attracted our attention. 

The naturally occurring biflavonyls are found to be derived from apigenin 
'> 

units, mostly as biphenyl and a few as biphenyl ether types. Recently 

biflavonyls with reduced flavonoid units such as flavans, 1,2’,3 flavenones 

and flavanone-flavanonol' have also been reported. 
: 

Pelter? has proposed 

alternative biflavonyl structures with flavanone-isoflavanone end flavano- 

nol-isoflavanone units. . 

A survey of the.literature (naturally occurring biflavonyls) revea- 

led that cupressuflavone 637 is the sole example of a biflavonyl derived 

from apigenin with S-8" interflavonyl linkage. We now report the isola- 

tion and structure determination of a new member of this series. 

Four biflavonyls both with heterogenous and homogenous chromophores 

have been isolated from the dried leaves of Araucaria cunninghamii (Arau- 

cariaceae) by extraction with acetone. The phenolic extractives ACl,AC2, 

AC3 and AC4 were separated by the treatment of chloroform solution with 

sodium bicarbonate and sodium hydroxide solution. The four components 

were obtained as single entities by preparative thin-layer chromatography. 

One of the components AC3, which was available in workable quantities has 

been characterized as 5,5"-dihydroxy-7,7',4',4"'-trimethoxy biflavone (I). 
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The elemental analysis and the molecular weight 594 (mass) were in 

accord with the formula C 
34H26010' The infrared spectrum showed carbonyl 

absorption at 1633 cm", characteristic of 3-hydroxyflavones (chelated 

carbonyl)8*y. The green colouration with ferric chloride further supported 

the presence of 3-hydroxyl group. 

Comparison of the ultraviolet spectrum (Table I) of AC3 with those 

of apigenin, acacetin and genkwanin suggested strongly that AC 
3 
was a 

derivative of 3,7,4'-trihydroxy flavone. 

TABLE I 

Ultraviolet Absorption Data of AC3, Apigenin and its Derivatives. 

Ethanol 

NO. Band I Band II 

1. AC3 272 (34,000) 327 (33,000) 

2. Apigenin 269 (18,800) 340 (20,800) 

3. Acacetin 269 (20,300) 330 (20,800) 

4. Genkwanin 269. (17,000) 337 (lY&OO) 

Further the very similar positions of 3\,, but almost double 

the value of molecular extinction coefficient of AC3 were suggestive of 

the compound containing two 3,7,4'-trioxygenated flavone units. 

The results of examination of n.m.r. spectrum are given below 

(Table II). 
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TABLX II 

Chemical Shifts of Protons in AC3 Fraction. 

677 

Signal Number of 
&pm) 

J (CPS> Assignmen'; 
protons 

7.42 (a> 4 9 2 ',6' and 2"', 6"' rotons 
(ortiio coupling P 

6.81 (d) 4 9 3’ ,5’ and 3”’ , 5”’ ro-tons 
(ortho couplini: P 

6.60 (s) 4 3,3” and 5,6" protons 

3.8 12 Your We groups. 

d= doublet; s = singlet 

The doublet at 7.42 ppm (4-H) is attributed to 2',G' and 2"' , i”’ 

positions showing an ortho coupling (J=9 cps) with protons at 6.Sl ppm 

(4-H) assigned to 3’,5’ and 3”‘, 5"'positions. A singlet at 3.8 ppm 

(12-H) is assigned to 4-0CU3 groups. The absence of meta spin-spin 

splitting in the region 6.60 ppm (4-H) suggests the presence of either 

6 or 8 protons of A rings. AC3 can not have structure involving 6-8" 

interflavonyl linkage because of sin:.;let at 6.GO ppm. As the signals 

for C-protons generally appear at slightly downfield7910 to 6.60 ppm 

(region of 6 and 3-protons), AC3 may therefore be assigned structure of 

8,8"-biapigeniyl type (1). 
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The study of the effect of base upon the ultraviolet spectra of AC3 

further supported the structure (1). The effect of base upon the spectrum 

of hydroxyflavones is already known". With a model hydroxyflavone 

(5-Hydrolry,7,4'-dimethoxy api@nin), band I shifts from 271 to 292 m.~ 

with moderate increase in intensity, while band II at 325 m&appears as 

an inflexion with very low intensity. The spectral changes shown by AC3, 

band I (272-287 mk) with moderate increase in intensity, band II (327 rn+ 

inflexion) with very low intensity, are in full agreement with the above 

type thereby confirming 5-hydroxy,7P'-dimethoxy flavone pattern. The 

spectral information may also be used in supporting the 8-8" linkage 

already arrived at by n.m.r. studies. The spectral changes in N/500 

sodium ethoxide, exhibit features characteristic of ionized AC3. This 

observation provides a definite support for 8-8" linkage between two 

5-hydroxy-7,4'-dimethoxy flavone units. 

Work is in progress and the details will appear shortly. 

Acknowledgements. The authors are grateful to Prof. A.R. Kidwai for 

providing facilities, to Dr. Tom J. Nabry, University of Texas for n.m.r. 

spectra and to Dr. J.S. Shannon, CSIRO, Australia for mass spectra. One 

of us (d.P.B.) is grateful to CSIR (New Delhi) for financial support. 

References 

1. S.E. Drewes, D.G. Roux, J. Feeney and S.H. Eggers, Chem.Comm,368, 
(1966). 

2. S.E. Drewes, D.G. Roux, H.M. Saayman, J. Feeney and S.H. Eggers, 
Chem.Comm., 370 (1966). 

3. A.J. Birch, C.J. Dahl and A. Pelter, Tetrahedron LetterS, 481 (1967). 

4. B. Jackson, H.D. Locksley F. Scheinmann, and W.A. Wolstenhotie, 
Tetrahedron Letters, 787 fl967). 

5. Andrew Pelter, Tetrahedron Letters, 1767 (1967). 

6. V.V.S. Murti, P.V. Raman and T.R. Seshadri, Tetrahedron Letters, 
2995 (19@). 

7. K;g;j Murti, P.V. Raman and T.R. Seshadri, Tetrahedron, 3, 397 
. 

8. H.L. Hergert and E.F. Kurth, J. Am. Chem. Sot., E, 1622 (1953). 

9. B.L. Shaw and T.H. Simpson, J.Chem.Soc., 655 (1955). 

10. T.J. Batterham and R.J. Highet, Aust.J.Chem., &Z, 428 (1964). 

11. G.H. Mansfield, T. Swain and C.G. Nordstrom, Nature, 172, 23 (1953). 


