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Abstract

Convenient, facile, and one pot method of medigmahportant flavones is invented.
Substituted 2-hydroxy acetophenone and substitalehydes treated in presence of iodine
catalyst to give flavones. We synthesized more th&nflavones molecules by one pot
method. This new protocol minimizes the numberteps in the synthesis of flavones. This
novel method invented is useful to most of pharmatical industries in the word. Most of

anticancer, antifungal, anti-inflammatory drugs aterivatives of flavones. For these

Coupling

industries one pot method is beneficial.
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I ntroduction

Flavonoids are common components of human dieheg &re found in foods (fruits and
vegetables) and beverages (red wine, tea, andsjui€ed wine contains high levels of
flavonoids, mainly Quercetin and Rutin. Many stgdiave confirmed that one or two glasses
of red wine daily can protect against heart disease the intake of red wine reduces the

coronary heart disease. Flavonoids are natural usted found in plants as secondary
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metabolité.Flavonoids have wide spectrum of bio- activitie$ncreasingly, flavonoids are
becoming the subject of medical research. Many slaygilable today are either from plant
source or modified from the plant derived compourdavonoids are among the most
ubiquitous polyphenolic compounds found in naturat tshow wide range of biological
activity.viz.anticancérantiviraf’ antioxidant® antimalariat’,antiinflammatory’, antifungaf®,
antiallergic,anti-diabeti€ antimicrobiaf® cardio protective agert@nd anti-protozoah etc.

Some basic flavones skeletons are shown below,
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Baicalein Diosmetin Tectochrysin
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Wogonin Tricin Sinensetin

(@) OMe

NMe
N Hoo| O

OMe O
Artonin-A 66 Semiglabrin Buchenavianine
(Antimalerial) (Antifungal) 67 (Anti-HIV activity) 8

Tablel.Previous Multistep synthesis of flavon&et{emel, 2).

Methods Reagent
1.Baker-Venkatramari O3 or HCI/Ethanol
2. Claisen Schmidt” L/IDMSO

3. Allan-Robinson% 8 Photon/Heat

4. George W. Kabalka CuC},Ethanol

5. A.K.Ganguly"™ DBU/Pyridine

6. Wesseley-Moser Reactfon Acid or Base
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7.Algar- Flynn-Oyamada reactih HO,

8.Auwers synthesis** HCI,Br,
9.Sarda,Pathah EtNHo/HNOguw)
10. Suzuki-Miyaura reactién Pd(PPH)J/CsCQ
11. Von-Konstanecki meth8¢* GHsONO/H,SOy
12.Wittig reaction Et:N,H,O/PPhR*®™

Most of the methods for the synthesis of flawwaee based on Claisen Schmidt and Baker-
Venkatraman methods or modification in these meth@@ble 1). Chalcone cyclised to
flavones by oxidative coupling method or 1,3-dion@sdergo cyclization to flavones.
Preparation of these two intermediate is time comsg and low to moderate yields. For

these cyclisation in past number of reagents uBall € 2.)

Table2. Catalyst used for the cyclization of Chalcone & Hione.

Cyclization of Chalcone /dione Reagent or catalyst
1. Chalcone AICP8

2. Chalcone Zngr

3. Chalcone BF3.0F2

4. Chalcone SnCRH,O™
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5. Chalcone Hgef

6. Chalcone Feg?

7. Chalcone snget

8. Chalcone lodine(Solvent f&e)

9. 1,3 dione Amberlyte-15

10.1,3 dione Fefi

11.1,3 dione BCHCI*

12.1,3 dione HCI/EtGH

13.1,3 dione CIEy

14.1,3 dione AcONa/AcGH
15.1,3 dione 80,%

16.1,3 dione Co Ill ( SulphoH*
17.Chalcone /DMSO*
18.Chalcone SeDMSO®
19.Chalcone DDQ / Dioxdfie
20.Chalcone Br2/NaGH
21.Chalcone SeO2/pentafict
22.Chalcone JITriethylene Glycdl
23.Chalcone Dowex-H+,1sopeomf*’
24.Chalcone Se02/Isoamy! &lob®
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25.1,3 dione TI(NR.3H20™"
26.Chalcone Oxalic atid
27.Chalcone NH

28.Chalcone Nickel peroxidésRane*
29.Chalcone Silica gl
30.Chalcone Cuff

31.Chalcone Silica Gel /Inf"
32.2-hydroxy acetophenone KCOs/wet Acetoné!
33.Chalcone 2Do/H;0,/NH,Br®

34. Direct flavones (Our Novel One Pot) I ,/Dioxane

In previous methods different solvents like agthl, methanol.DMF, DMSO, CHgI
acetonitrile & 1, 4- dioxane are used for the sgstb. Out of which we selected dioxane as a
suitable solvent. It is compulsory to prepare imediate (Chalcone & 1, 3 di-one,
exceptionally one pot methodsScheme-1.) followed by cyclization in the previous method.
We accepted this challenge and decided to synthdixones by one pot method. We
selected iodine as a catalyst because of it isttess and easily available reageftlieme-
3&4). All starting material was purchased from Sigm#ddrich & Merck chemicals.
Carefully studying all previous methods and catalyse selected dioxane as solvent for

synthesis. All reactions were initially monitored BLC.
Experimental
All material purchased from Sigma-Aldrich & Merckemicals from dealer at Vapi, Gujrat.

General procedurefor the preparation of compound 1-15 (Table 3).
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Appropriate substituted 2-hydroxy acetophen@iramole), substituted benzaldehyde (1
mmole) & 50 mol% lodine is added in round bottorask. Add dioxane as a solvent
sufficient to dissolve the reactant. Stirr reactioass for 50 minutes at ¥D.Check TLC after
50 minutes. This indicates chalcone is formed. Saraetion mass is heated at 100 D%or
2 hrs. After 2 hrs, TLC shows reaction is compl€eol to RT and add saturated sodium
thiosuphate solution so that excess iodine consuregharate two layers and extract
compound in CHGIlIf necessary wash CHCllayer by NaHCQ® solution. Then pass
chloroform layer through sodium sulphate so thatistnee gets absorbed. Concentrate

chloroform layer solid obtained. Material sent &malysis.
Results & discussion

Synthesis of flavones is a time consuming pre¢8shemel& 2).Cost of material is very
high due to multistep synthesis. But for the finste we are successful to synthesize flavones
in a short span of time. We synthesized flavonesnbyel one pot method. lodine is a
versatile reagent in most of reaction. After carefiudy of this catalyst we decided that
iodine can be used as a catalyst for the one puahsygis of flavones. We synthesized 12-15

flavones molecules with sufficient yield éble-3).
Conclusion

In conclusion, we have developed simple andiefft one pot method for the synthesis of
flavones using iodine as a catalyst. In this pred@sisen-Schmidt & oxidative coupling are

carried out by one pot.

Synthetic M ethodology

Previous method for the synthesis of flavones fotwalcone

Schemel.
Re
R1 RG R'] Re R7
R R R R R R
2 . 7 5 KOH 2 O 5 71, R Re
H AN O
Ry Rg EtOH Rs Rs Rs
R4 0] Rg O R4 O Rg R4 O
2-Hydroxy Benzaldehyde Chalcone Flavone
acetophenone
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Scheme2.
1 1
R, OH R, Rs  KOH R, OH Rs
L 0
2-Hydroxy Acetophenone Chalcone Flavone
benzaldehyde
Novel one pot protocol for the synthesis of flavene
Scheme3
Ry Re
R2 OH R7 R5 |2
+ —
R Re H Dioxane
R, O Ry O Reflux
2-Hydroxy Benzaldehyde
acetophenone
Schemed.
CH, Dioxane
Reflux
2-Hydroxy Acetophenone
benzaldehyde
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Table3. Compounds synthesized by Novel methodology

Sr.No. Reactant 1. Reactant 2. Product Time in Hrs| % Yeild
L oH | © o O
' H | 2 Hrs. 60
o]
(0] e} o
’ HO OH Cl HO o] ‘
. | 2 Hrs. 60
H cl
o] o o
OH Cl o O
> H O | of e 60
Br Br
o o) 0
. OH HO (@) ‘
©/\”/ H\[D O I o 2 Hrs. 60
o} o 5
HO OH HO HO o) O
5.
H O | OH 2 Hrs. 60
o] o 5
OH HO o) O
6- o
H 2 Hrs. 60
Br Br OH
o} o o
o] o
7 o "o © 2H
. IS.
H O Y 60
of of
o o) o)
NMe, NMe;
8 OH o) O
: O | 2 Hrs. 60
© CHO 5
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Sr.No. Reactant 1. Reactant 2. Product Time in Hrs. % Yeild
I
g "
o | OH > |HO o
) \@E( " O | 2 Hrs. 60
o) 0
0
OH
OH
10 OH 0 O
’ | 2 Hrs. 60
OHC
0
0
OH
cl Cl ‘
OH o
11. OH O | 2 Hrs. 60
cl H cl
9§
12 OH © NO
' @E{ H O | 21 2Hrs. 60
O o) o)
NO,
HO OH HO o) NO
13. \CE( H O | 2 2 Hrs. 60
0 0 S
NO,
| O 0
14. /CL( H O ° | 2 Hrs. 60
0 0
o)
OMe OMe
o~ o )
15, \CE( © HO O 0 | 2 Hrs. 60
0
CHO o

Supplementary data

Supplementary data (I NMR,C") of all the compounds associated with this artisle

available as supplementary data
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