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SYNTHETIC COMMUNICATIONS, 2 2 ( 6 ) ,  893-900 ( 1 9 9 2 )  

SZJTXIvB OXIDATION OF 6-pRopICNYLFLAi"KXS AND 6-PROPICNYL-2- 

mm-s U S E  m v m  IODINE m m s  I N  bfmAIKL 

b h a v i r  S Khanna, (Km) Sangeeta, Chandra P Garg and Ram P Kapoor* 
D e p a r t m t  of Chemistry, 

Kurukshetra University,  Kurukshetra 132 119 ,  INDIA 

Abstract: Select ive oxidation of 6-prcpionylflavonols ( l a -d )  
and 6-propionyl-2-hetarylchromonols ( l e - f )  t o  2,3-dimethoxy-3- 
hydroxy-6-propi onylf lavanones (2a-d) and 2,3-dirnethoxy-3-hydroxy- 
6-propi onyl-2-hetaryl c h r m n o n e s  (2e-f 1, respect ively,  using 
[b i s ( t r i f l u  oroa ce t ~ K Y  1 i od o] b en zen e (BTFA I B  , [hyd r oxy ( t osyl oxy 1 - 
iodo]benzene(HTIB), iodobenzene d i ace t a t e  (IBD) and iodosylbenzene 
( I B )  i n  methanol has been described. 

During the past  two decades, hypervalmt iodine reagents 

have emerged as a group of v e r s a t i l e  oxidative r c ~ g e n t s  in 

organic synthesis  f o r  e f f ec t ing  a myriad of useful and unique 

t r a n s f o m t i o n s  . A noteworthy f ea tu re  of these reagents i s  

that  they are capable of w i d i z i n g  phenols2 as well as a r y l  

a lky l  ketones3 affording d i f f e r e n t  products under d i f f e r e n t  

conditions4-'. With a view t o  conpare the  r e l a t i v e  suscep t ib i l i -  

t ies  of oxidation of phenol and a r y l  a lky l  ketone mieties with 

various hypervalwt  iodine reagents,  i t  WIS thought of i n t e r e s t  

1 

* 
To  om correspondence should be  addressed. 
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894 KHANNA ET AL.  

t o  i nves t iga t e  the oxidation of s m e  6-propionylflavonols (having 

both a r y l  alkyl ketone as  well as phenol moiet ies)  with these 

reagents. 

I n  t he  present c m n i r a t i o n ,  we wish t o  report  that  

the treatment of 6-propionylflavonols ( la-dI8 with stoichiometric 

a m n t s  of various hypervalent iodine reagents,  v i z . ,  [ b i s ( t r i -  

f 1 u o r  Oace t oxy 1 i d o ]  ben zen e [hyd r oxy ( t osy 1 oxy 1 i od 01 - 
benzene (HTIB),  icdobenzene d i a c e t a t ?  (IBD), and iodosylbenzene 

(IB) and ac id  i n  methanol, r e s u l t s  i n  spontaneous and smooth 

t r a n s f o r m t i o n  of these corrpounds i n t o  the corresponding 2,3- 

dimethoxy-3-hydroxy-6-propi onyl f lavanones or methyl-3-hemiacetal s 

of 2-methoxy-6-propionyl-3,4-f lavandi ones (2a-d) i n  90-92% y i e l d s  

(Scheme I ) .  Wereas  in  the case of W A I B ,  IBD and HTIB the  

t r ans fo rmt ion  1--+2 occurs in  methanol a lone,  in the case of 

I B  i t  occurs q u i t e  smoothly in the presence of 1 o r  2 drops 

of an acid (HC104 o r  conc. H z S 0 4 ) .  

no l s  ( l e - f ) .  upon treatment with BTFAIB, HTIB and IBD in  methanol, 

and IB in methanol i n  the  presence of 1 or  2 drops of ac id  a l s o  

r e su l t  i n  the formation of the corresponding 2,3-dimethoxy-6- 

propionyl-2-hetarylchrmnones (2e-f 1 i n  very high yields .  

(BTFA IB 1 , 

6-Propionyl-2-hetaryIchromo- 

The above r e s u l t s  c l ea r ly  ind ica t e  t h a t  i od ine ( I I1 )  

reagents p r e f e r e n t i a l l y  a t t a c k  the phenolic C3-OH ra the r  than 

C6cocH2cH3 group of 1. Hence in analogy with our e a r l i e r  results 

9 with thall iurn(II1) salts , i t  can be concluded tha t  t he  t rans-  

formation of 1--4! with i d i n e ( I I 1 )  reagents is a l s o  se l ec t ive  

as t h e  propionyl group, which is suscept ible  t o  oxidation with 
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OXIDATION USING HYPERVALENT IODINE REAGENTS 895 

the  h y p e m l e n t  

course of the oxidation. 

iodine  reagent^^-^, remins in tac t  during the  

The f o r m t i o n  of h e d a c a t a l  type of conpounds 2 has 

previously been reported frm the mida t ion  of sinple flavonols 

with various oxidizing agents such as periodic acid", DJQ , 

Cri(I1) salts" and K T d 3  in methanol. I t  m y  be proposed that 

the reaction proceeds by the %me mechanism as  reported 

earlier g'1''13. The stereochemistry of the herniacetals 2 has  

not been assigned. 

11 
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896 KHANNA ET A L .  

In conclusion, i t  m y  be mentioned t h a t ,  during 

mi da t i on wi  t h  hyperva I en t i d i n e  rwgen t s , 6-prop i my1 f Iavonol s 

and 6-propionyl -2-he tary lchrmols  behave l i k e  phenols r a the r  

than typical  a r y l  a lky l  ketones,  a ,@-unsaturated ketones and 

1.2-diones as evident by the  f ac t  t h a t  rearranged products 

including 3 are not formed even in t races .  Further ,  t h i s  method 

fo r  t he  synthesis  of 2 is  superior t o  e a r l i e r  reported procedure 

involving oxidation of 6-propionylflavonols with t a x i c  T l ( I I I 1  

salts . In add i t ion ,  the oxidat ive behaviour of BTFAIB,  HTIB, 

IBD and IB in  methanol resembles that  of e a r l i e r  reportec 

reagents 

9 

10,11.12,13 

~ e r i m e n t a l :  Melting po in t s  were determined in  s u l f u r i c  acic 

bath i n  open c a p i l l a r i e s  and a r e  uncorrected. I R  spectra  werf 

recorded in  nujol rmlls on Perkin-Elmer 8 4 2  IR s p e c t r o p h o t m t e i  
1 and 

and TMS as  an in t e rna l  standard. 

H-NF1R on perkin-Elmer R-32 mchine  using (=Dc13 as solvenl 

Iodcbenzene d i a c e t a t e  uas purchased from Aldrict 

Chemical Co., [hydrcocy(tosyloxy)icdobenzene)] (HTIB) w s  preparec 

by the  react ion of iodobenzene d i a c e t a t e  and p-toluenesulphonic. 

ac id  according t o  c m d i t i o n s  of Neiland. Karelel* and Kosei 
and Wettach l5 , [bis(trifluoroacetcrxy)iodo]benzene (BTFAIB) ua! 

prepared according t o  the  procedure of Vargolis . 1 

A l l  t he  f lavonols  and c h r m o l s  were synthesizec 

according t o  Alger-Flyrm Oyamda reaction16 of var ious 2 -hydrw 

chal cones. 
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OXID.4TION U S I N G  HYPERVALENT I O D I N E  REAGENTS 897 

General procedures: 

Method A: Oxidaticn of 1 with Cbis(trif1uoroacetc)iodolbenzene 

(BTPAIB): To a suspension of 6-propionylflavonol 

la (0.01 m l )  i n  methanol ( 2 0  ml) m s  added so l id  I3"FAIB (0 .011  

ml)  rapidly.  The mixture was wrmed on a ua te r  bath,  t i l l  

a c l e a r  solut ion was obtained (5-10 min). I t  m s  then cooled 

t o  room temperature and poured in  i c e  cold ua t e r  (100 ml). 

?he so l id ,  so  obtained, m s  f i l t e r e d ,  wshed with water and 

c rys t a l l i zed  from methanol t o  a f fo rd  2a i n  92% y ie ld .  

Similar procedure was employed fo r  t he  oxidation of 

(1b-d) and the  results_are s u m r i z d  i n  Table I. 

Method B: Oxidation of 1 with iodobenzene d i a c e t a t e  (IBD) and 

[hydraxy(tosyloory)iod~benzene (HTII~): A mixture 

of 6-propionylflavmol la ( 0 . 0 1  m o l l  and IBD o r  HTIB (0.011 mol) 

i n  methanol ws wrmed f o r  5-10 min. The r e su l t i ng  colourless  

solut ion on cooling and working up as above afforded 2a i n  90- 

92% yield.  

Similar procedure was employed f o r  oxidation of (1b-d) 

and the results are glvm i n  Table E. 

Method C: Oxidation of 1 with iodosylbenzene ( IB)  : A mixture 

of 6-propionylflavonol la (0.01 moll and iodosylbenzene (0 .011  

moll i n  methanol containing 1-2 drops of ac id  (conc. H 2 g 4  or  

HC104) was warmed on a water bath f o r  5-10 min. ?he r e su l t i ng  

mixture m working up as above yielded 2a i n  90-9% yield.  

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

hi
ca

go
 L

ib
ra

ry
] 

at
 1

3:
17

 2
6 

D
ec

em
be

r 
20

14
 



T
hb

le
 I

 
:
 

B
ri

da
ti

cn
 

of
 

6
-p

ra
p

im
y

lf
la

~
n

o
ls

 (
la

d
)
 a
nd
 

G
p

ro
p

im
y

l-
2

-h
et

a
ry

L
cf

ir
~

o
ls

 
(l

e-
f)

 
us

in
g 

B
TF

A
IB

, 
K

l'l
B,

 
IB
D 

an
d 
IB
. 

np
 (

li
t 

np
Ia

O
C

 
Y

ie
ld

"%
 

IR
 i

n 
an

-' 
P

ro
du

ct
s 

23
 

2b
 

2c
 

2d
 

2e
 

2f
 

17
2-

75
 

(1
72

-7
5)

' 

14
0-

42
 

(1
40

-4
2)

' 

15
2-

53
' 

16
0-

61
' 

14
2-

43
' 

14
9-

50
' 

92
 

90
 

92
 

90
 

80
 

85
 

34
65

, 
17

01
, 

16
75

 
34

59
, 

17
02

, 
16

77
 

34
66

, 
17

02
. 

16
76

 

34
65

, 
17

00
, 

16
76

 
34

64
, 

17
02

, 
16

78
 

34
70

. 
17

02
, 

16
70

 

(a
) 

A
ll

 
cw

rp
m

nd
s 

lo
st

 
m

et
ha

no
l 

up
on

 
he

at
in

g,
 

tu
rn

ed
 

ye
ll

ow
 a

t 
ch

ar
ac

te
ri

st
ic

 
te

rr
pe

ra
tu

re
s 

(b
) 

Y
ie

ld
s 

ar
e 

ba
se
d 

up
on

 
th

e 
is

o
la

te
d

 
so

li
d 

pr
od

uc
ts

 
w

it
h 

re
sp

ec
t 

to
 t

he
 a

m
n

t
 o

f 
1 

us
ed

 

an
d 

fi
n

al
ly

 m
el

te
d 

ov
er

 a
 r

an
ge

. 

R
 

3
 z 3
 

in
 a

ll
 t

he
 e

xp
er

im
en

ts
. 

er:
 

(c
) 

S
at

is
fa

ct
or

y 
H-

NM
I 

sp
ec

tr
al

 d
at

a 
an

d 
C 

&
 H

 a
na

ly
si

s 
w

er
e 

ob
ta

in
ed

. 
2:
 

1 

m r3
 

P
 

r 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

hi
ca

go
 L

ib
ra

ry
] 

at
 1

3:
17

 2
6 

D
ec

em
be

r 
20

14
 



OXIDATION U S I N G  HYPERVALENT I O D I N E  REAGENTS 899 

Similar  procedure was enployed f o r  axidation of (lb-d) 

and the  results a r e  s u m r i z e d  i n  Table 1. 

However, i n  t he  oxidation of ( l e - f )  t h e  gutmy mss 

obtained after pouring the  react ion mixture i n  m t e r ,  m s  

sc t r ac t ed  with CH2CI2 (zX2Oml). 'Ihe organic l aye r  m s  mashed 

with water and d r i ed  (Na2m4). The solvent m s  then d i s t i l l e d  

off at reduced pressure and the  gumny residue upon trituraticm 

with pet e ther :  e thy lace ta t e  (9:1), afforded (2e-f) as c r y s t a l l i n e  

s o l i d s  i n  80-85% y i e l d  (Table I ) .  

Acknowledgements: The authors  a r e  thankful t o  UGC, New Delhi 

and Kurukshetra University,  Kurukshetra f o r  f inanc ia l  ass is tance.  
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