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The oxidation of flavan-4-ols with dimethyl sulfoxide’ and sodium dichromate* has been 
reported to produce flavanones whereas with 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) 
flavones are formed along with flavanones as minor  product^.^ Phenyliodo bis(trifluor0acetate) 
(PIFA) is a powerful dehydrogenating agent4 and most reactions proceed under mild conditions. 
These observations, coupled with our contiued interest in flavonoidg and hypervalent iodine chem- 
istry: prompted the use of PJFA for the oxidation of flavan4-ols (la-g). 
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Treatment of flavan4ol (la) with an equimolar amount of PJFA in refluxing acetonitrile for 4 
hrs resulted in the exclusive formation of the flavanone (2a). Addition of pyridine to the reaction 

PIFA 
Pyridine, MeCN 

R 

&I 
1 

0 
2 

mixture reduced the reaction time from 4 hrs to 1 hr. The generality of this transformation was 
checked by converting different flavan4-ols (lb-g) to flavanones (2b-g) with PIFA in presence of 
pyridine. The use of two equivalents of PJFA in acetonitrile afforded a mixture of flavanone, flavone 
and isoflavone as indicated by 'H Nh4R spectrum of reaction mixture. However, in presence of pyri- 
dine only flavanones were obtained even when two equivalents of PIFA was used and further oxida- 
tion of flavanones did not occur as recently reported using hypervalent iodine7 and DDQ., 

In conclusion, the present oxidative conversion of 1 to 2 offers a selective, convenient and 
mild method for the synthesis of flavanones in high yields. 

EXPERIMENTAL SECTION 

Melting points were determined in a sulfuric acid bath in open capillaries and are uncorrected. IR 
spectra were recorded on a Perkin-Elmer 842 IR spectrophotometer in Nujol mulls and 'H NMR 
spectra on a Perkin-Elmer R-32 machine using CDCl, as the solvent and TMS as an internal standard. 
Flavan4-01s were obtained directly from 2'-hydroxychalcones by reductiver cyclization with sodium 
borohydride in presence of sodium h~dr0xide.l~ 

TABLE: Oxidation of flavan4-ols (1) to Flavanones (2) 

Products Yield (%) mp. ("C) lit. mp. ("C) 

2a R=H,Ar=C,H, 90 
2b R = H, Ar = 4-MeOC6H4 92 
2c R=Cl,Ar=C,H, 92 

2e R = Cl, Ar = 4-ClC6H4 92 
2d R = Cl, Ar = 4-MeOC6H, 94 

2f R = Me, Ar = C,H, 95 
2g R = Me, Ar = 4-MeOC6H4 94 

75-76 75 * 
88-89 88-89' 
96-97 96-97'O 

1Ofj-7 106-7'' 
134-35 134-3512 
104-5 105 l3 

108-9 108-10'3 

General Procedure.- A mixture of flavan4-ol (la, 0.226 g, 1 mmol), phenyliodo bis(trifluoroacetate) 
(0.460 g, 1.1 mmol) and pyridine ( 0.158 g, 2 mmol) in acetonitrile (20 mL) was refluxed for 1 hr. 
Most of the solvent was distilled off. Water (50 mL) was added and the mixture was extracted with 
CH.$12 (2 x 50 mL). The combined organic extract was washed with NaHCO, solution (2 x 20 mL) 
followed by water and dried (Na2S04). The solvent was distilled off and residue was chromato- 
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graphed over silica gel 'G' [elution with ethyl acetate hexane (1:19)] to afford 0.202 g (90%) of 2a as 
colorless prisms, mp. 75-76' lit! mp. 7 5 O .  

Acknowledgement.- The author is grateful to the Council of Scientific and Industrial Research, New 
DeIhi for fiancial assistance. 

REFERENCES 

1. V. K. Bhatia, H. G. Krishnamurthy, R. Madhav and T. R. Seshadri, Tetrahedron Lett., 3859 
(1968); M. Flammang and C. G. Wermuth, C. R. Acad. Sci. Ser. C, 286,721 (1978). 

2. M. Rakosi, A.L. Tokes and R. Bognar, Acta. Chim. Acad. Sci., 7,161 (1975). 

3. D. Jyotsna and A. V. S. Roa, Indian J. Chem., 26b, 877 (1987). 

4. S. Spyroudis and A. Varvoglis, Synthesis, 445 (1975) and references cited therein. 

5. 0. V. Sigh, C. P. Garg and R. P. Kapoor, Tetrahedron Lett., 31,2747, (1990); M. S. Khanna, 
0. V. Singh. C. P. Garg and R. P. Kapoor, Chem. Soc., Perkin Trans. I, 2565 (1992). 

6. 0, V. Singh, Tetrahedron Len., 31, 3055 (1990); 0. V. Singh, C. P. Garg and R. P. Kapoor, 
Synthesis, 1024 (1990). 

7. 0. Prakash, S. Pahuja and R. M. Moriarty, Synrh. Commun., 20, 1417 (1990); 0. Prakash, S. 
Pahuja, S. Goyal, S. N. Sawhney and R. M. Moriarty. Synktt., 337 (1990). 

8. R. R. Gopalan, L. R. Row and T. R. Seshadri, Proc. Indian Acad. Sci., 23A, 97 (1947). 

9. H. Ryan and G. C. Callaghan, Proc. Roy. Irish Acad., 39B, 124 (1929). 

10. S. Hattori, Bull. Chem.Soc. Jpn,2,171(1927). 

11. C. T. Chang, F. C. Chen, T. S. Chen, K. K. Hsu, T. Ueng and M. Hang, J. Chem. SOC., 3414 
(1961). 

12. M. T. Edward, R. F. Raffauf and P. W. Le Quesne, J. Nut. Prod., 42.85 (1929). 

13. J. W. Clarklewis, L. M. Jackman and L. R. Williams, J. Chem. SOC., 3858 (1962). 

14. M. Flammang and C. G. Wermuth, Bull. C h h .  SOC. Fr., 2,674 (1973). 

******** 

695 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
1
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


