
Part I

Sastioft X 1 )

T H B O.R B .T I G A L

lodination of some chromones and flavones

In the review of the work done on the halogenation 

of chromones and flavones, it has been seen that iodination
S'-/ S VC^o. CslUh*-

of chronones and flavones has not been^studied. A few iodo 

flavones have been synthesised by other methods. Mulchandani 
and Shah ( Ber., I96G5 1913 ) synthesised 6-iodoflavone

and 6-iodo-V-methoxyflavone by dehydrogenation of the

ocf)corresponding flavines with selenium dioxide and 6-iodo-3' j1*-'- 
methylenedioxyflavone from,-fee- 2l-hydroxy-5'-iodo-3,1+-.

» *1 « ‘ ^

methylenedioxychalcone ~t>y treated^with selenium dioxide.
They also obtained 6- io do - %- hydro xy f 1 a vo ne from 2’-hydroxy- 

5’-iodochalcone by alkaline hydrogen peroxide treatment.
Chen and Yang ( J. .Taiwan Pharm. Assoc., 1951? 3? 39>\) ^prepared

, , W5. A <
3’-iodo- and H-’-iodoflavone by dehydrogenation x>’f^corresponding

H- 6>rcrmoS va cc (
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ecn
fla^jjpne with B. bro mo - sue c iniraide. Chen and Chang ( J. Chinese

‘ c-ft. rtsr.y(n«i3i
Chem. Soc., 195% series XI, I, 159 i) synthesised 6-iodo- 
41 - me tho xy-3 - hydro xyfla vo ne from 21 -hydroxy- 5 * - io do-4- 

methoxychalcone by alkaline hydrogen peroxide treatment.
The same authors ( J. Chem, Soc., 1958, 146 ) obtained 

7-iodoflavone from 2,-hydroxy-1+,-iodochalcone by selenium 
dioxide and (ii) by the dehydrogenation of 7-iodoflavanone 

obtained from 2*-hydroxy-M-iodochaloone with B-brono- 

succinimide. 7- lodo-^'- me thoxyflavone was obtained from 
2'-hydroxy-4’-iodo-4-me thoxychalcone by treatment with 

selenium dioxide, traaimtsi. 7-do-3-hydroxyflavone and 
7- io do - 4' - me tho xy- 3-hydro xyfl a vo ne were obtained from the 

corresponding chalcones by alkaline hydrogen peroxide treatment.

Very recently, after the work on the iodination of 

chromones and flavones described in tthis thesis was published 
( J. Chem. Soc., 1959* 2676 ; i960, 3899 ) Jurd ( Chem. and 
Ind., 1961, 322 ) reported the synthesis of 7-hydro xy-8-iodo 

flavone, 3' - io do-1}-' -me tho xyflavone and 8-iodo-4* , 7-dime thoxy 

flavone by the cyclisatioh of the p-diketones obtained by
CDY-respoTrvaUvvfl

the Baker- Venkataraman transformation of the .iodo-o- 0
A

benzoyloxyacetophenones. ,

Ife other work on the synthesis of iodochromone

and flavone derivatives appears to have been reported. The
io dination of 2- me thyle hro mo ne, flavone, 5-hydroxy-2-methyl.

chromone, 5-hydro xyflavone, 7-hydroxy-2-methylchromone and 
k

7-hydro xyflavone has-been studied and the structures

of the iodo compounds obtained established.



The iodination of ehromones has been studied with 
three different iodinating agents (1) iodine and iodic acid, 
(ii) iodine and ammonia and (Hi) iodine no no chloride.

The iodination is assumed to take place according 

to the following equations :

(i) In iodine and iodic acid :
5 RH + hi + HD3 —► 5 HI + 3 H20

(ii) In iodine and ammonia :

3 I2 + NH3 —* N% 4- 3 HI'

3 RH + HI3 ----* 3 RI + NH3
(iii) In iodine mo no chloride s 

RH + ID1 ,—^ RI + m± „
Iodination with iodine and iodic acid was found to be 

quite smooth and better yields were obtained by this method in 
most of the cases than by the other two methods and therefore 
the iodination of flavones has been studied mainly with iodine 

and iodic acid. Further, higher iodo derivative was obtained 

in the case of 7-hydroxy«2~methylchromone only by this method.
Attempted iodination of 2~methylchromone and flavones

2« Me thyl chro mo ne (I) and flavone (II) were subjected 

to the action of the above iodinating agents under varying 

conditions of time,temperature and quantities. Neither of these 

compounds gave an iodo derivative with iodine and iodic acid 

or iodine and ammonia. With iodine mo no chloride chloro

!>
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derivatives were obtained in both the cases but these have 

not been investigated further.
Lodlnation of 5~hydroxy~2-msthylchronone and- its 

methyl ether
5-Hydro xy-2- me thylchro none (III) ( Lima ye and Kelkar 

J. Indian Chem. Soe., 1935} 12, 788 ) on lodination with the 

theoretical amounts of iodine and iodic acid according to 
equation (i) gave a no no-io do derivative the methyl ether of 

which on hydrolysis with hot alkali gave a raono-iodophenolic 

ketone, indicating that the iodine atom had entered the 

benzenoid part of the molecule. This iodo ketone was found to 

be -different from the mo no - io d ina t io n product obtained from 
2-hydroxy~6-methoxyacetophenona (XI) by iodination with iodine 

and iodic acid. The methyl ethers of both were however found to 
be identical. The position of the io*dine atom in the chromone 

molecule was determined as follows s
The mo no-iodo chromone on nitration with nitric acid 

gave a mo no-io do nitro chromone identical with the iodo derivative 
obtained from 5-hydroxy-6« n i t ro - 2- methylehromone (VI) ( Haile 

and Thakor, Proc. Indian Acad. Sci», 1953, 37A„ 77^ ) by reactio 

with iodine and iodic acid. The iodo chromone was therefore 
5-hydroxy«8~iodo-2~methylchromone (IV) and the nitration product 

5- hydro xy- 8= io do - 6- n i t ro - 2» me thyl chro wo ne (V). The iodo ketone 

. obtained in the hydrolysis was therefore 2- hydro xy- 3 - io do - 6- 

methoxyaeetophenone (VIII) and tlie iodo derivative obtained 
from 2- hydro xy- 6- me tho xya c a to p heno ne (XI) was the isomeric- 

2- hydro xy- 5~ io do - 6~ me tho xya ce top henone (X).
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5-Hydroxy-2-methylchronDne (III) on iodination with 
twice the theoretical amounts of iodine and iodic acid 
according to aquation (i) gave a di-iodo derivative. Its 
methyl ether on treatment with hot alkali gave a di-iodo- 
phenolic ketone indicating that both the iodine atoms had 
entered the benzene id part. The di-iodo ketone was identical 
•with the di-iodo ketone obtained on iodination of 2-hydroxy- 
6-methoxyac e to p heno ne (XT) with twice the theoretical 
amounts of iodine and iodic acid. The di-iodo ketone must



therefore he 2- hydroxy- 35- d i- io do- 6~ me tho xy- ac e to p he no ne 
( XIV ) and the di-iodochromone must have 5-hydroxy-6,8-di- - 

lodo-2-methylchromone structure ( XII )»

5-%droxy-2-methylchronone ( -HI) on iodination with 

one nole of iodine in presence of ammonia using dloxan as a 

solvent gave a mixture of the 8-iodo derivative ( 1ST) and 
the 6,8-di-iodo derivative (' XII ) in poor yield hut -with 

two moles and excess of iodine it gave the 6,8-di-iodochromone 
( XII ) in good yield.

5-%droxy-2-methylchromone ( III) on iodination with 

one mole of iodine monochloride gave the 8-iodo derivative

and with two moles and excess of iodine monochloride it gave 

the 6,8-di-iodo derivative ( XII )„
\ -T
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ib tri-iodo derivative could be obtained by any of 

the three methods even with a large excess of the iodinating 

reagents.
5-Methox^-2-methylchromone ( XV ) could not be 

iodinated either with iodine and iodic acid or with iodine 

and ammonia at all. With iodine monochloride it gave a 

chlorinated product which has not been investigated further.

iodination of o-hydroxyflavone

5-%droxyflavone ( XVI ) on iodination with iodine 

and iodic acid directly gave a di-iodo derivative. Ifo- 

mono-iodo derivative could ba Isolated. Its methyl ether on 

alkaline hydrolysis gave 2-hydroxy»3,5-di-Iodo-6-methoxy~ 

acetophenone ( XIV ) . The iodo derivative has therefore been 

assigned 5-hydroxy-6j8-di-iodoflavone ( XVII ) structure. With 

twice the theoretical amounts of iodine and iodic acid the

O
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same di-iodoflavone -was obtained in good yield. Ib tri- 

iodoflavone could be obtained even with a large excess of 

the iodinating reagents.

Jodi nation of 7-hydroxy-2-methylchromone and its 

methyl ether
7-%droxy~2-methylehromone ( XIX ) on iodlnation 

with the theoretical amounts of iodine and iodic acid gave a 
mo no-io do derivative. Attempts to prove the structure of the 

mono-iodo compound by nitration as in the previous case did 
not succeed as on treatment with nitric acid the iodochromone 
decomposed. The structure was therefore proved as follows*

The methyl ether of the iodochromone on treatment 

with hot alkali gave a mixture of an iodophenollc kdtone ( A ) 
and an iodophenolie acid ( B ) which showed that the iodine 

was in the benzene id part of the chromone molecule. The same 
iodo ketone was obtained on iodination of 2-hydroxy-*•!■- 

me t boxy a c e to p he no re ( XXVI ) with iodine and iodic acid. The 

iodophenolie ketone ( A ) when subjected to Bibs Persulphate 

Oxidation gave an oxidation product in good yield, in which 

the iodine was retained, showing that the para-position to 
the hydroxyl must be free for the ®lbs Persulphate Oxidation 

of para-substituted products is difficult (cf. Baker and 
Brown ,J. Cham. Soc., 19*+8, 23O3 ). The oxidation product 

must therefore be 2,5-dihydroxy-3-iodo-4--methoxyacetophenone 
( XXIV 5 and the iodo ketone ( A ) must be 2-hydroxy-3-iodo- 
4-methoxyacetophenone ( XXII ). The iodo acid ( B ) also 

underwent Bibs Persulphate Oxidation smoothly and gave the



oxidation product in good yield. The oxidation product is
assigned 2 , 5-dihydroxy-3-iodo-4-me thoxybenzoic acid ( XX? )

structure and the iodo acid ( B ) 2 - hy dr ox y- 3 - io do - 4-
’ »

methoxybenzoic acid ( XXIII ) structure. The mono- 

iodochromom was therefore 7-hydroxy-8-iodo~2«methylchronone 
( XX ) .

Attempts to iodinate 2,5-dihydroxy-h-methosy- 

acetophenone to prepare 2,5~dihydroxy-3-iodo-4»metboxy- 

acetophenone with varying amounts of iodine and iodic acid 
did not succeed, the original compound was recovered unchanged.
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7-%droxy-2-methylchromone ( XIX ) on iodination

with twice the theoretical amounts of iodine and iodic acid



gave only the 8-iodo derivative ( XX ), in good yield. But 

with three times the amounts of iodine and iodic acid it 

gave a di-iodo derivative, its methyl ether on hydrolysis 

with hot alkali gave a di~iodophenolie ketone ( C ) and a 

di-iodo phenolic acid ( D ) indicating that both the iodine 

atoms were in the benzenoid part. She di-iodo ketone ( C ) 

was found to be identical with the di-iodo 'derivative 

obtained from 2 - hydroxy- me thoxy ac et op heno ne ( XXVI ) by 

iodination with iodine and iodic acid. It must therefore 

be 2=hydroxy-3?5-di-iodo-4v-metboxyacetophenone ( XXIX ).

The di-iodo acid { D ) on Elbs Persulphate Oxidation lost 

ltn iodine atom und gave 2,5- d ihydr o xy-3- io do - 4- me t hoxybenzo ic 

acid ( XXV ) described above. The acid ( D ) has been 

assigned 2-hydroxy-3,5-di- io do-4-me t toxyb enzo ic acid ( XXX ) 

structure. The methyl ether of the methyl ester of the di-iodo 

acid was1found to be identical with the completely methylated 

and ester if led product from the di-iodo acid prepared by the 

iodination of 2,4-dihydroxybenzoic acid ( XXXIII ) with 

iodine and iodic acid^ previously prepared by Eicolet and 

Sampey ( J. &weT. Cham. Soc., 1927s 4^, 176? ), the 

iodination product must therefore be 2,4-dihydroxy-395-di- 

iodobenzoic acid ( XXXIV ) and the methylated and esterified 

product must be methyl 2 3 4- d ime tho xy- 3 9 5° d i= io do ] .be nzo ate 

( XXXI ). The di-iodo ester ( XXXI ) on alkaline hydrolysis 

yielded the 3*5-di-iodo acid C XXXII ). On the basis of all 

this'.data the di-iodoehromone obtained above has been assigned 

7- hydroxy- 6,8- d i- io do- 2- me th ylc hr oiro ne ( XXVII ) structure.



lodinatlon of 7-hydroxy-2-methylchromone with even 
.large excess of iodine and iodic acid did not give the 
tri-iodo derivative.

tHi L"i°
~:-- - - ■■ ■ ■;+ is. CO-i

XXVli y>y.sn\\
>°% H<ON

Xxxut
XXXII

' 7-Hydroxy-6,8-di-iodo-2-methylchromone on prolonged
refluxing with glacial acetic acid lost one iodine atom and 
gave a mono-iodo derivative different from 7-hydroxy-8- 
iodo- 2-methyl chromone ( -XX ). Its methyl ether on hydrolysis 
with sodium hydroxide gave a mixture of a mono-iodophenolic
ketone ( 1 ) and a mono-iodophenolic acid ( P ). The iodo 
ketone ( E ) was different from 2-hydroxy-3-iodo-5+-methoxy-



acetophenone ( XXII ) ."but was identical with the 5f ' 

product obtained from 2-hydroxy-5^ me thosyae atop he none 

( XXVI ). on iodination with iodine in presence of ammonia. 

On E-lbs Persulphate Oxidation the iodophenolic ketone ( B ) 

lost the iodine atom and gave the iodine free product - 2,5- 

dihydroxy-4-me thoxyacetopheno ns ( XXXIX ) previously 

synthesised by Bargellini and 4-urelli ( A-tti Acead. Lincei., 

1911} 20 ( i ), 118 ) from 2-hydroxy--4-methoxyacetophenone 

( XXVI ) by Elbe Persulphate Oxidation. On tbe basis of all 

this data the mo no-iodo ketone C E ) is assigned 2-hydroxy- 

4-me thoxy- 5- iodo acetophenone ( XXXVIII ) structure. The mono, 

iodo acid ( F ) was different from 2-hydroxy-3- iodo-^f- 

metboxybenzoic acid ( XXIII ) and is therefore assigned the 

alternate structure - 2-hydroxy-lf-matho:xy-5-iodobenzoic 

acid C XXXVII ), The mono-iodochromcme obtained from the 

decomposition of the di-iodoebromone is therefore 7-hydroxy- 

6-iodo-2-methylchromone ( XXXV ).
7-i%tboxy~2-methylchromone ( XL ) could not be 

iodinated at all even with excess of iodine and iodic acid.
7-%droxy~ 2-methylchromone on iodination with one 

molecular equivalent of iodine In potassium iodide solution 
in presence of ammonia gave tbe 8-iodo derivative ( XX ). 
Iodination using large excess of iodine in presence of 

ammonia did rot give any higher iodination product.
7“ He thoxy- 2- me t hylc hro mone ( XL ) could rot be 

iodinated at all by this method.
7-Hydroxy-2-methylchrorrone did not react with
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one mole of iodine mo no chloride. With two moles of iodine 

mo no chloride it gave only the 8-iodo derivative ( XX ). 

With excess of iodine monochloride it did not give any 

di-iodo derivative. 7-^thoxy-2-methylchromone ( XL ) on 

iodination with iodine monochloride gave a chlorinated 

product which has not teen investigated further.
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Iodination of 7-hydro %yf la vone 

7-hydroxyflavone ( XLI ) on iodination with the 

theoretical amounts of iodine and iodic acid gave tfee mono- 

iodo derivative. Its methyl ether, on heating with alkali 

gave 2-hydroxy-3-iodo-^t-methoxy acetophenone ( XXII ) and 

2-hydroxy-3- io do - Li-- me t boxy ben zo ic acid ( XXIII ) described 

before. Therefore the mono-iodoflavone was 7-hydroxy-8-



4
iodoflavone ( XL II ).

On iodination with, twice the theoretical amounts 

of iodine and iodic acid 7-hydroxyflavone ( XL I ) gave only 

the 8-iodo derivative hut in he iter'’yield. On iodination with 

three tines the amounts of iodine and .iodic acid it gave a 

di-iodo derivative, the methyl ether of which on alkaline 

hydrolysis gave 2-hydroxy-3»di-iodo-1}*methoxyacetophenone 

C XXIX ) and 2-hydroxy-3,5-di-io do-4-me thoxy benzoic acid 

( XXX ) described before. The di-iodo derivative was therefore 

7-hydroxy-6,8-di-iodo flavor© ( XL IV ).

ib tri-iodoflavone could be obtained even with a 

large excess of the iodinating reagents.

7-%droxyflavine on iodination with iodine and ammonia 

gave the 8-iodo derivative ( XLII ) in good yield, tTo 

higher iodo derivative could be obtained even with excess 

of iodine and amnonia.
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£H3)uSot| + 

K^C O3

The results obtained in this work may be compared 

with those obtained in other substitution reactions* As seen 
before 2= metliyichromone, flavone, 5-methoxy-2-methylchromon8 

and 7-methoxy-2-methyl chro none do not undergo iodination. 
However, 2-methyl chro none, flavone and 7-methoxy-2»methyl- 

chromone undergo bromination in the 3-position ( Winter and 
Hamilton, J. Amer. Chem* Soc,, 1952, 3999 f Limaye et al., 

Rasayanam, 1956, 2, 121 § Seshadri and co-workers, J. Sci* > 

Ind. Research, India, 195^, 13B, 160 ) . Kb higher bromination 

products have been reported. Further, it has been seen that 
iodination of 5~ hydro xy-Sb me thyl chib mo ne, 7-hydroxy-2-methyl- 

chrome ne and 7»hydroxyflavone give the 8-iodo and the 6,8- 
di-iodo derivatives and the iodination of 5“ hydro xyf la vo ne 
directly gives the 6,8-di-iodo derivative^. Kb tri-iodo 

compound could be obtained even with a large excess of the



iodinating agents. The work of Walk and Sethna ( J. Indian 
Chem. Soe., 1952, 22> 4-93 ) shows that the bromination of 

5-hydroxy-2-matl^srlchronone and 7-hydroxy-2-methylchroznone 
also takes a similar course and the 6-hromo and the 6,8- 

dibromo derivatives are obtained. With liquid bromine a 
tribromo derivative^ is obtained to which they tentatively 

assigned the 3,6,8-tribromo structure. Naik ( unpublished 

work ) has found in this laboratory that 5-hydro xyflavone and 

Its methyl ether on bromination gives 5-hydroxy»6,8- d ibromo 
flavone and 7-hydro xyflavone yields the 8-bro mo and the 6,8- 

dibromo derivatives. With liquid bromine both 5-hydroxy- and 

7-hydro xyflavone give the tribromo derivatives to which the 
3,6,8-tribromo structures have been tentatively assigned.

In 7-hydroxychronone and flavone derivatives 
formylation ( Rangaswami and Seshadri, Proe. Indian lead.

Sci., 1939j 2ib 7 ), nitration ( Mehta, Jadhav and Shah,
Proc, Indian Acad. Sci., 1949, 22, 314 ) and sulphonation 

( Shah and co-workers, J. Org. Chem,, 1956,. 21, 1104 ) takes 

place mainly in the 8-position. Further, Fries migration of 

7-acyloxy-chromone and-flavone derivatives ( Wittig, Bangert- 

and Reichert, Ann. 1925, 446, 105 | Ber., 1926, 593, 116 ,• 
Kelkar and Limaye, Rasayanam 1936, 1, 60 ) or the rearrangement 

of their 7-allyloxy derivatives ( Seshadri and Rangaswami,
Proc. Indian Acad. Sci,, 1939, 1 ) occur preferentially

in the 8-position. This has been explained on the basis of the 

existence of a double bond between 7 and 8 positions. If 
we assume on the basis of the Mtlls-Nixpn theory ( J. Chem.
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Soc., 1930, 2510 ) that the structure *A» with a double bond

Common to both the rings possesses lower energy due to less 

distortion of valence bonds and hence is more likely there 

would be a double bond between the carbon atoms 7 and 8 and ■ 

therefore in 7« hydroxy-chro none and -flavone substitution would 

take place in 8 position. However, it has been found, that 

7-hydroxy-chronone and -flavone derivatives with an alkyl or 

allyl substituent in 8-position easily couple.^ with diazotised 
p-nitranil& in the 6-position and their ally! ethers rearrange 

to furnish the 6-allyl derivatives ( Rangaswami and Seshadri, 

loc.cit. ). This leads to the conclusion that though in chrorrone

normally the bond structure is as in »A» the bonds are capable
• ‘

of redistribution as in structure *B*,

According to modern concepts it can be said that in 

chronones there is a resonance between the two structures 1 A'
fTt

and 4B4 with predominant contribution by the structure ’A».

In the case of 5- hydroxy- 2- methyl chro none nitration 

first occurs in the 8-position and then in the 6-position to give 

y the 6,8-dinitro derivative { Mehta,Jadhav and Shah, loc.cit,). 

5-Hydroxyflavone on nitration ( Mehta,Jadhav and Shah, loc.cit.), 

sulp ho nation ( Shah and co-workers loc.cit. ) and coupling 

(Iyer and Venkataraman, if:roe. Indian Jcad.Sci., 1953.871. 629 ) 

gives first the 8-substituted confound. Further nitration and 

sulphonetion leads to the 6,8-dinA^e- derivative. However, in 

the Fries rearrangement of 5-acetoxyflavone Baker (J. Ghem.Soc., 

193^5 1953 ) found that the 6-acetyl derivative was obtained.



EXPERIMENTAL
Ibdination of 5~h 

5- Hydra xv-S- io do - 2- me thyl chro mo ne.
(a) With Iodine and iodic acid 5“Hydroxy- 2-methyl-

• *

chromone ( 1,76 g. j Q.°l mole ) was dissolved in ward alcohol 
(**0 ml, ) and iodine crystals (1*01 g. f 0,00*+ mole ) were 
added with stirring. Iodic acid (0*35 g* ) dissolved in minimum, 
quantity of water was then added to the reaction mixture at 
room temperature and the stirring continued for 2 hours. The 
separated product was filtered and crystallised from ethyl 
alcohol in yellow needles} m*p. 171° • Xield 1«*+ g. Its alcoholic 
solution gave a deep red colouration with alcoholic ferric 
chloride.

Analysis :
10.1+32 mg. of the substance gave 8.180 mg. of 

silver iodide. . '
Found * I = 42.39 %• 

gioh7°3i requires : I = *+2.05 %*

(h) With iodine and ammonia 5~ Hydroxy-2-me thyl chro none 
$1.76 g. 5 0.01 mole )was dissolved in dioxan (70 ml.) and 
ammonia (22 % |60 ml.). A solution of iodine (2.5*t g. f 0.01 
mole) and potassium iodide (5.1 g.) was then added drop-wise 
to the stirred ammonia cal solution of the chromone at room 
temperature during half an hour. The separated product was 
filtered, washed with ammonia and finally acidified with ice 

. cold dilute sulphuric acid. The product obtained crystallised 
from ethyl alcohol. This was the di-iodo derivative m.p. 238°
(See p . From the anther liquor the mo no-io do derivative"



was obtained on dilution. Yield 1.2 g.

Some 5~hydroxy-2°methylchronone was recovered on 

acidification of the original amraoniacal mother liquor.

(c) With Iodine mo no chloride : 4 mixture of 5-hydro xy- 

2-methyl chro none ( 1.76 g. | 0.01 male ) in acetic acid ( MO n£L.) 

and hydrochloric acid { d.1.11 ; 15 ml. ) was added to iodine 

mo no chloride (1.62 g. f Q.Ql mole ) and the reaction mixture 

left over-night at 60° in an oven. Next day it was vigorously 

stirred and added to ice-cold sodium hydrogen sulphite solution. 

The product obtained crystallised from alcohol’ in yellow 

needles, m.p. 171°. Yield 1 g.

The methyl ether : The above io do chro none ( 1 g.) in ■ 

acetone (100 ml.) was refluxed with dimethyl sulphate ( 1 g«) 

and anhydrous potassium carbonate ( 2 g. )for 12 hours. The 

product obtained on removal of acetone was washed with dilute 

sodium hydroxide solution and the residue crystallised from 

aqueous methanol X charcoal ) in colourless needles, m.p. 92-95°.

Analysis :

M-.M-23 mg. ,of the substance gave 6,762 mg, of 

carbon dioxide and 1.112 mg. of water.
11.64-2 mg.’ of the same substance gave 8.576 mg. 

of silver iodide.
Found : C = 41.72 % $ fl = 2.81 % } I = 39.82 %,

C1!H9031 requires : G = 4-1.77 % | H = 2.85 % f I = 40.19 %,

Nitration 0 f 5- hydro xv~ 8- io do 2- mg thyl chro mo ne s 

5- Hydro xy- 8- io do - 6- ni tro - 2- me thyl chro mo ne

5- Hydro xy- 8- iodo - 2- me thyl chro mo ne ( 1 g. ) was 

disslolved in glacial acetic acid (40 ml. ) and externally



cooled. Nitric acid ( d.1.42 f 10 ml. ) was then added drop-wise 

with stirring maintaining the temperature below 10° during the 

addition. The reaction mixture was kept for 24 tours at room 

temperature and then added to crushed ice* The precipitated 

solid crystallised from acetic acid in thick yellow needles, 
m.p. 215-216° (decomp. ). Yield 0.6 g. Its alcoholic solution 

gave a violet blue colouration with alcoholic ferric chloride.

Analysis i

7.442 mg. of the substance gave 0.288 ml. of 

nitrogen at 29° and 762 mm.

14.660 mg. of the same substance gave 9*826 mg. 

of silver iodide.

Found * N = 4.39' % f I - 36.33 %»

C1oH^05NI requires : N = 4.03 % \ I = 36.60 %,
The same iodo-nitrochromone was obtained by iodination 

of 5“hydroxy-6-nitro-2-methylchromom (1.1 g. $0,005 mole ) in 

warm ethyl alcohol with iodine (1*01 g. $0,004 mole)and iodic 

acid (0.5 g. ) dissolved in water. Yield 1.1 g«

Alkaline hydrolysis of 5~methoxy-8-iodo-2- 

me thyl chro none • 2-Hydro xy-3-io do-6- me thoxyacetouhenone 

5- Me tho xy- 8- io do - 2-me thyl chro m ne (0,5 g.) was 

refluxed with aqueous alcoholic sodium hydroxide solution 

( 10 % $ 20 ml. ) for 4 hours* The product obtained on 

acidification crystallised from petroleum ether ( b.p. 60 - 80° ) 

in yellow needles, m.p. 57°. Its alcoholic solution gave a 

deep red colouration with alcoholic ferric chloride.



Analysis : .

4,828 rag. of the substance gave 6.523 mg. of 

carton dioxide and 1.338 mg. of water.

16,52 mg. of the same substance gave 13.256 mg. 

of silver iodide.

Found ' : C = 36.90 jg 5 H = 3.10 jg 5 I = 43.38 %.

C9H903I requires • 0 = 36,98 % $ H = 3.08 ff 5 I = 43.5° %.

Kb definite product could be isolated from a similar 

hydrolysis of 5- hydro xy- 8- io do - 2 - me thylc hr omo ne.

2,6-Dime thoxy-3- iodo-ace top he none The above ■ mo no-

iodo-acetophenone C 0.5 g. ) was refluxed in acetone with
\

dimethyl sulphate ( 0.5 ml. ) and anhydrous potassium 

carbonate ( 1 g. ) for 10 hours. The product obtained 

crystallised from aqueous ethyl alcohol in white plates, m.p, 

71-72°.

' Analysis :

4.O74 mg. of the substance gave 5.768 mg. of 

carbon dioxide and 1.346 mg. of water.

13.352 mg. of the same substance gave 10.204 mg. 

of silver iodide.

Found : 0 = 38.64 % \ H = 3.7O % \ I = 41.31 %.
C10H, ^31 requires : C = 39.21-# 5 H = 3.60 % $ I = 41.50

5- Hydro xy- 6,8-di-io do- 2- me thylc hro mo ne 

5- Hydro xy- 2-me thylc bro mo re ( 1.76 g. j 0.0i mole ) 

was dissolved in \<rarm alcohol C 50 ml. ) and iodine crystals 

( 2,03 g. 5 0.008 mole ) were added. To the vigorously stirred



53

reaction mixture iodic acid ( 0.8 g. ) dissolved in water' 

was added and stirring continued for 2 hours. The separated 

product crystallised from acetic acid in yellow needles, 

m.p. 238°. Yield 2.2 g. Its alcoholic solution gave a violet 

blue colouration with alcoholic ferric chloride. The di-iodo 

derivative was stable in boiling glacial acetic acid.

Analysis •

IO.98 mg. of the substance gave 12.12*+ mg. of 

silver iodide.

Found s I = 59.88 %,

C10H603l2 requires • I = 59.34%.

The same di-iodochromone was obtained when 

5-hydroxy-2-methylchron]Qne ( 1.76 g. f O.Oi mole ) was 

iodinated with iodine monochloride ( 3.2*+ g. f 0.02 mole )

(• Yield 1.5 g. ) and also when the chromone ( 0.88 g. j 

0.005 mole -) in dioxan ( *40 ml. ) and ammonia solution was 

treated with iodine ( 2.5*+ g. 5 O.Ol mole ) solution 

( Yield 0.9 g. ) as seen on p.i^.

The methyl ether, prepared by refluxing the di-iodo- 

chromone ( 2 g. ) in acetone with dimethyl sulphate ( 2 g. ) 

in presence of anhydrous potassium carbonate ( 4 g. ) for 

15 hours, crystallised from rectified spirit in yellowish 

needles, m.p. 207-208°. ^

Analysis :

*+.77*+ mg. of the substance gave 5.24*+ mg. of

carbon dioxide and 0.838 mg. of water.
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13.676 mg. tff the same substance gave 14. 528 mg. 

of silver iodide.

Found : C = 29.98 % ; H = 1.96 % 5 I = 57A2

G11H8O3I2 requires s C = 29.86 % j H = l.Sl ^ $. I = 57.47 A

Alkaline hydrolysis of 5-methoxy-6,8-di-iodo-2- 

me thylc hro mo ne ' 2-Hydroxy-3,5-di- io do - 6- me t ho xy ac e to o he no ne

5-Methoxy-6,8-di-iodo-2-methylchromone ( 2 g. ) -was 

refluxed with sodium hydroxide solution ( 10 % \ M) ml. ) as 

before. The product obtained on acidification crystallised 

from aqueous ethyl alcohol in tiny yellow needles, m.p.lll0. 

its alcoholic solution gave a deep red colouration with 

alcoholic ferric chloride. The same product was obtained 

on iodination of 2-hydroxy-6-methoxyacetophenone as described 

on p. 7d.
1

Analysis •

13.mg. of the substance gave 14.978 mg. of 

silver iodide.

Found * I = 60.43 %,

C9H3O3I2 requires t I = 60.76 %.

Iodination of 5~hydroxyflavone ' 5-%droxy-6,8-d 1- 

iodoflavone

5-Hydro xyflavone ( 1,19 g. f 0,005 mole ) -was 

dissolved in warm ethyl alcohol and iodine crystals ( 0.5 g. ? 

0.002 mole ) were added. To the stirred solution iodic acid 

C O.3 g. ) in water was added and the reaction mixture 

stirred for 2 hours. The separated product crystallised from



ethyl alcohol in yellow needles,' m.p. 252°. Held 0.9 g.

Its alcoholic solution gave a violet blue colouration with 

alcoholic ferric chloride.

ho mo no-io do derivative could be isolated.

Analysis :

11.39° mg. of the substance gave 1°.822 mg. of 

silver iodide.

Found *. I = 51.36 %.
C15H803I2 requires * I = 51.71

The same di-iodoflavone was obtained in better yield 

by iodination of 5-hydroxyflavone C 1.19 g. f 0.005 mie ) 

with iodine ( l.Oi g. $ 0.001+ noie ) and iodic acid ( 0,5 g.) 

under vigorous stirring. Yield 1.7 g.

The product was stable in boiling acetic acid.

The methyl ether, obtained* as before by refluxing 

the di-iodo-flavone ( 0.5 g. ) in acetone with dimethyl 

sulphate ( 0.5 ml. ) in presence of anhydrous potassium 

carbonate ( 1 g. ) for 18 hours crystallised from dilute 

ethyl alcohol in buff coloured needles, m.p. 24-6°.

Analysis :'

9.16 mg. of the substance gave 12.7° mg. of 

carbon dioxide and 1.32 mg. of water.

10,081+ mg. of the same substance gave 10.260 mg. 

of silver iodide.

Found : C = 37.83 % $ H = l.6l % % I = 5°.^9 %*
Gi6H1003l2 requires s C = 38.10 % 5 H = 1.99 % 5 I = 5°.28 %,
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Alkaline_hydro lysis of 5- me tho xy- 6,8-11- io do f la vo ne *•

2- Hydro xy- 3.5- d 1° lo do - 6- me tho xya c e to o he no ne

5-J,fethoxy-6,8-di-iodoflavone ( 0.5 g. ) was refluxed' 

with aqueous alcoholic sodium hydroxide solution ( 10 % ;

20 ml. ) for 4 hours. The product obtained on acidification 

crystallised from dilute alcohol in yellow needles, m.p. 111°. 

Mixed m,p, with 2 - hydroxy- 3,5- d i- io do - 6- me tho xvac e t op he no ne 

described earlier was not depressed.

To dination of 7-hydroxy-2-methylchromone °

7-hydro xy-8-io do-2-me thylchromo ne

(a) With iodine and iodic acid

7-%droxy-2-methylchromone ( 1.76 g. y O.Oq mole ) 

was dissolved in warm alcohol ( 50 ml. ) and iodinated with 

iodine ( l.Oi g. | 0.004 mole ) and iodic acid ( 0.6 g. )

The separated product crystallised from acetic acid in 

colourless needles, m.p. 213° ( deconro. ). field 1.4 g.

Analysis :

The product was dried in vacuo at 110° for 3 hours 

and then analysed.

17.424 mg. of the substance gave 13.698 mg. of 

silver iodide.

Pound s I = 42. 50 %.

C1oH703I requires ’ T = 42,05

The same product was obtained in better yield 

( 1.8 g. ) when more iodine ( 2,03 g, ; 0,008 mole ) and 

■iodlrrg3sed iodic acid ( 0.8 g. ) in water were used.
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(b) With Iodine ahd ammonia

The hydroxychromone ( 1.76 g, j O.Oi mole ) was 

dissolved in aqueous ammonia and treated with iodine 

( 2.54 g, j 0.01 nole ) solution with stirring. On 

acidification with cold dilute sulphuric acid it gave the 

above 8-iodochromone, i'ield 2.3 g.

(c) With iodine monochloride

•, The hydroxychronone ( 1.76 g. $ O.Oi mole ) on

iodination with iodine no no chloride ( 3.24 g. j 0.02 mole ) 

in acetic acid by keeping it in an oven at 60° over-night 

gave the same 8-iodo derivative, -ield 0.7 g.

The methyl ether, prepared by refluxing the acetone 

solution of the above hydroxy-iodochromone ( 3 g. ) with 

dimethyl sulphate ( 3 ml. ) in presence of anhydrous potassium 

carbonate ( 6 g. ) for 4 hours, crystallised from alcohol in 

colourless needles, m.p, 191-192°.

Analysis 1

4.294 mg. of the substance gave 6.598 mg. of 

carbon dioxide and 1.066 mg. of water.

14.040 mg. of the same substance gave 10.592 mg. 

of silver iodide.

Pound : C = 41.93 % ? H = 2.77 % * I = 40.78

G, 1 H9O3 I requires : 0 = 41.77 % 9 H = 2.85 % } I = 40.19 %.

A
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Alkaline hydrolysis of 7-methoxy-8-iodo-2- 

me tfaylc hro mo lie ' 2 - Hydro xy- 3- Iodo-4- me tho xyaceto ohe no ne a nd 

2-hydroxy-3-iodo-4--methoxybengo 1c acid

7-Ethoxy-8-lodo-2-methylchromone ( 2 g. ) was 

refluxed with aqueous alcoholic sodium hydroxide solution 

( 10 % 5 40 ml. ) for 4- hours. The product obtained on 

acidification was first treated with sodium hydrogen carbonate 

solution and the residue treated with sodiun hydroxide 

solution. The sodium hydrogen carbonate extract on 

acidification gave an iodo acid which crystallised from dilute 

ethyl alcohol in colourless needles, m.p. 218° ( efferv. )

Its alcoholic solution gave a deep red colouration with' 

alcoholic ferric chloride.

Analysis '

5.O76 mg. of the substance gave 6.136 mg. of 

carbon dioxide and 1.138 mg. of water.

13.586 mg. of the same substance g©.ve 10.934- mg. 

of silver iodide.

Found ; C = 32.99 ^ j H = 2.50 ^ j I = 4-3.50 %. 

C8H7O4I requires • C = 32.66 % j H = 2.39 % j I = 4-3.20 %.

The sodium hydroxide extract on acidification gave 

the iodo-ketone which crystallised from rectified spirit in 

colourless thick needles, m.p. 152°. Its alcoholic solution 

gave a deep red colouration with alcoholic ferric chloride.

The same iodo ketone was obtained on iodination of 2-hydroxy­

zine tho xyace top he none as described on p.^f.
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Analysis i •

11.560 mg. of the substance gave 9.376 mg. of 

silver iodide.

Pound * I = 4-3. 84 %,

C9H903I requires ' I = 43.5° %•

■Bibs Persulphate Oxidation of 2-hvdroxy-3-lodo- 

4-methoxyacetonlienone ’ 2«5-Dihydroxy-.3-iodo-4- 

me tho xyace touheno ne ,

2-Hydroxy-3“iodo-4-methoxyacetophenone ( 1 g. ) was 

dissolved in sodium hydroxide solution ( 10 % | 43 ml. ) and 

the solution cooled. Saturated solution of potassium 

persulphate C 0.9 g. in 20 ml. water ) was then added gradually 

from a separating funnel during 2 hours. The solution was 

mechanically stirred and the temperature was not allowed to 

rise above 10°. The reaction mixture was stirred for one hour 

more and then left over-night. The next day it was acidified 

with concentrated hydrochloric acid till it was just acidic, 

tirhen the original substance precipitated out. This was 

removed by filtration and the filtrate was twice extracted 

with ether. The aqueous layer -was then heated on a steam bath 

for about an hour with concentrated hydrochloric acid 

( 25 ml. ). The product which separated on cooling 

crystallised from aqueous acetic acid in thick yellOrw needles, 

m.p, 174° ( decomp. ). Yield 0,22 g. Its alcoholic solution 

gave a deep red colouration with alcoholic ferric chloride.



4.086 mg. of the 'substance gave 5.248 mg. of 

carbon dioxide and 1.042 mg. of water.

13.584 mg. of the same substance gave 10.340 mg. 

of silver iodide.
Found : C = 35.05 % j H = 2.85 % 3 1 = ^1*15 %. 

GgHgO^I requires • 0 = 35.^6 % j H = 2.92 % 5 T = 41.23 %*

This compound could not be obtained by the 

iodination of 2,5-dihydroxy-*4-methoxyaeetophenone ( 0.0^ g. $

0.005 mole ) ( Bgrgellinl and Aurelli, Atti. Accad. Lincei., 

1911, 20 (i), 118 ) with iodine ( 0.5 g. ; 0.002 mole ) and 

iodic acid ( 0.2 g. ) in water, iodination took place.

Bibs Persulphate Oxidation of 2-hydroxy-3-iodo-4- 

methoxybenzoic acid * 2.5-Dlhydroxy-3-iodo-4-methoxybenzoic
" v— n'. '1 irri-n-r T i i "i i.™,rn " ",n„ nn #

acid
2-%droxy-3-iodo-4-methoxybenzoic acid ( 1.5 g. ) 

was dissolved in sodium hydroxide solution ( 10 % j 60 ml. ) 

and oxidised with potassium persulphate solution ( 1.3 g. in 

30 ml. wtfter ) as above. The product obtained crystallised 

from water in yellowish needles, m.p. 212° ( efferv. ) .

Yield 0.3 g. Its alcoholic solution gave a deep red 

colouration with alcoholic ferric chloride.

Analysis •

3.524 mg. of the substance gave 4.046 mg. of 

carbon dioxide and 0.772 mg. of water.

9.8l4 mg. of the same substance gave 7.578 mg. of

silver iodide.



Found **C = 31.33 % ? H = 2,45’ % | 1' = 41.74 %. 
CsHyOjI requires * C = 3°.96 % } H = 3.26 % \ I = 40.97 %•

7- Hydro xy- 6,8- d i- io do- 2- me thylc hr o mo ne 

7-%droxy-2-methylehromone ( 0.88 g. ; 0.007 mole ) 

dissolved in warm alcohol was iodinated with iodine ( 1.52 g. \ 
0.006 mole ) and iodic acid ( 0.8 g. ) in water. The ageted 

shining product^after vigorous stirring for 2 hours 

crystallised from ethyl alcohol in yellow needles, m.p. 212°

( decomp. ). Yield 1.24 g.

Analysis s

12.258 mg. of the substance gave 13.568 mg. of 

silver iodide.

Found ’ I = 59. 83 %, 
c i o h60 3 X2 requires : I =,59.34#.

acid.

It was found to decompose on heating with acetic

' The same di-iodochromone was also obtained on

iodinstion of 7-hydroxy-8-io do-2-me thylc hro mo ne ( 1.51 g. f 

0.005 mole ) with iodine ( 1.52 g. f 0.006 mole ) and iodic 

acid ( 0.8 g. ) in water.

This di-iodochromone could not be obtained on 

iodination of 7-hydroxy-2-methylchromone with even large 

excess of either iodine in presence of ammonia or iodine- 

monochloride in acetic acid.

The methyl ether, prepared by refluxing the di-iodo- 

c hro morse ( 2 ,g. ) in acetone on a steam bath with dimethyl



sulphate ( 2 ml. ) in presence of anhydrous potassium 

carbonate ( A g. ) for 3 hours, crystallised from ethyl 

alcohol in colourless needles, m.p. 162°.

Analysis *

A.O98 mg. of the substance gave 4. 5^ mg. of 

carbon dioxide and O.632 mg. of water.

10.858 mg. of the same substance gave 11.582 mg. 

of silver iodide.

Found s G = 3O.23 % f H = 1.73 % } I = 57.66 %

G11H803I2 requires ‘ 0 = 29,86 ^ ; H = 1.8l ^ $ 1= 57.47 %

'Alkaline hydrolysis of 7-methoxy-6,8-di~iodo~2- 

me thvlc hro mo ne ' 2-Hydroxy-3. 5- d i- io do - V- me tho xyac e to n he no ne 

and 2-hydroxy-3.5-di-iodo-4-methoxybenzoic acid

7-i'fethoxy-6,8-di-iodo~2-methylchromone ( 2 g. ) 

was heated with sodium hydroxide solution ( 10 % j M3 ml. ) 

for 4 hours when the solution became clear. The product 

obtained on acidification was extracted first with sodium 

hydrogen carbonate solution and then with dilute sodium 

hydroxide solution.

The sodium hydrogen carbonate extract on 

acidification gave the iodo acid which crystallised from 

rectified spirit in colourless needles, m.p. 2170 ( efferv. ). 

Its alcoholic solution gave a deep red colouration with 

alcoholic ferric chloride.

Analysis •

3.626 mg. of the substance-gave 3.002 mg. of 

carbon dioxide and 0.882 mg. of water.
s



5.052 mg. of the same substance gave 5.710 mg. of 

silver iodide.

, Found : C = 22.59 % ? H = 1.18 % j I = 6l.l0 %.
CsH^O^Ig requires s C = 22.87 % j H = 1.5+3 % $ I = 60,1+7 f0.

The methyl ether of the methyl ester of the above 

di-iodo acid agreed directly with the methylated and 

esterified product of the di-iodo acid obtained by 

iodination of 5-resorcylic acid as described on p.^f.

The sodium hydroxide extract from above on 

acidification gave the iodo'ketone which crystallised from 

alcohol in colourless needles, m,p. 98-99°. Its alcoholic 

solution gave a red colouration with alcoholic ferric 

chloride. The same di-iodo ketone' was obtained on iodination 

of .aAhydroxy-4-methoxyacetophenone as described on p.7l-

■Analysis *
4.352 mg. of the substance gave 4.156 mg. of 

carbon dioxide and O.79O mg. of water.

9.172 mg. of the same substance gave 10,390 mg. 

of silver iodide.

Found * C = 26.06 % f H = 2.O3 % j ,1 = 61.23 %. 
O9H8O312 requires • C = 25.83 % j H = 1.91 % j I = 60,76 %,

■ Slbs Persulphate Oxidation of 2-hydroxy-3.5-di-iodo- 

4-methoxybenzoic acid ’ 2,5-Oihydroxy-3-iodo-.4-methoxybenzoic 

acid

2-Hydroxy-3,5-di-iodo-4-methoxybenzoic acid ( 2 g. ) 

was dissolved in sodium hydroxide solution ( 10 % | 80 ml. )
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and oxidised -with potassium persulphate solution ( 1*8 g. j 

in ¥> ad., water ) as usual* fhe product obtained crystallised 

from water in yellowish needles, m*p* 212f ( efferv. ). -Ms?&v
H ~ •

■aad- -mixed m*p. with 2,5-dihydro:xy-3-iodo-4-me thoxybensolc 

acid described before was not depressed. Yield 0*33 g*

Decomposition of 7-hydroxy-6.8-31-10 do-2., 

methylehromone by prolonged belling with acetic acid 8 7- 

Hydroxv- 6- lodo-2-me tfaylc hromone

7-%droxy-6,8-di-iodochromone ( 2 g, ) was refluxed 

in glacial acetic acid ( 120 ml* ) for b hours, on a wire 

gauze* She solution became deep violet* It was cooled, 

filtered and added to ice-cold sodium hydrogen sulphite 

solution, fhe product obtained crystallised from alcohol in 

colourless needles, m.p. 258-260° ( decomp. ). Yield O.i* g.

Analysis s

7*°76 mg. of the substance gave 5*580 mg. of 

silver iodide.

Found, s I s* l}2.48 

c1oh7°3i requires * I - *f2.05 %»

The methyl ether, prepared by refluxing the 6-iodo- 

derivative ( 2 g. ) in acetone with dimethyl sulphate 

( 2 ^ ) in presence of anhydrous potassium carbonate ( 4 g. ) 

for 3 hours, crystallised from ethyl alcohol in colourless 

needles, sup. 238°.
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Analysis • *
4,298 mg. of the substance gave 6.524 mg. of 

carbon dioxide and 1.110 mg. of water.
7.038 mg. of the same substance gave 5.294 mg. of 

silver iodide.

Found t C * 41.42 % f H = 2*89 % 5 I = ¥>.66 %.

C,,%Q3I requires s C = 41.77 % ? H a 2.85 % % I = ¥>.19

Alkaline hydrolysis of 7-methoxy-6»iodo~2-methyl- 

chroaone s 2-Hydroxy-4-iaQthoxy«5-.iodo~acetophenone and 
2-hydroxy-4-meth0:xy-5-iodo benzoic acid

7-Metboxy-6-iodo-2-msthylc hr©mone ( 1 g. ) was 

refluxed with sodium hydroxide solution ( 10 % ; M3 ml. ) for 
4 hours when it con5>letely went in solution. The iodo ketone 

and the iodo acid obtained were separated as before.
The iodo acid crystallised from dilute acetic acid 

in yellow needles, ra.p. 245° ( efferv. ). Its alcoholic
•M'

solution gave a red colouration with alcoholic ferric chloride.

Analysis *
4.452 mg. of the substance gave 5.376 mg. of 

carbon dioxide and ,0.932 mg. of water.

8.832 mg. of the same substance gave 7.Q02 mg. 

of silver iodide.
Found : C s 32.95 % » H « 2.34 % 5 I » 42.86 

GgHyOi^I requires s C = 32.66 % 3 H = 2.34 % | I = 43.20

The ketone crystallised from ethyl alcohol in 
colourless long needles,m.p. 161®. Its alcoholic solution gave



a red colouration with.alcoholic ferric chloride. The sane 
iodo ketone was obtained on iodinatlon of 2-bydroxy-4- 
netboxyacetophenone as.described on p.7f.

Analysis s
11.068 mg. of the substance gave 8,784 mg. of 

silver iodide. %

Found * I = 42.9O %,

G9H5O3I requires si® 43.50 %,

Bibs Persulphate Oxidation of 2»hydroxy~4-fflethoxy- 
5-iodo-acetooheoone 8 2.5-Dlhydroxy-4-iaethoxyacetophenone

2-%droxy-4-aetboxy-5-iodo-acetophenone ( 1 g. ) 
in sodium hydroxide solution ^ IQ % ; M) n£L. ) on oxidation 
with potassium persulphate ( 0.9 g. in 20 ml, water ) as 
usual, gave an iodine free product. It crystallised from 
aqueous ethyl alcohol in yellowish needles. M.P. and mixed 
m.p. with 2,5-dIhy&roxy-4-methoxyacetophenone ( Bargellini 
and Aurelli loc.cit. ) was 169-170® C decon©. ). *ield O.16 g.

3bdination of 7-hydroxyflavone s
7-Hydroxv-8- iodoflavo ne
7-%droxyflavone ( 1.19 g. f 0.005 mole ) was 

dissolved in warm alcohol ( 30 ml. ) and treated with iodine 
( °.5 g. i 0.002 mole ) and iodic acid ( 0.3 g. ) in water 
with stirring for 2 hours. The separated product crystallised 
in colourless needles.-from alcohol, m.p. 23O0. field 0.8 g.
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Analysis * *

9,998 mg. of the substance gave 6,196 mg. of 

silver iodide,

-Found * I * 33.5° %*
C15%03I.B*> requires * I a 33,2b %,

It decoaposed on drying in vacuo.
The same iodo derivative was obtained on iodinatien 

of 7-hydroxyflavone ( 1.19 g. f °.0G5 mole ) with iodine 
( 1.27 g. | 0.005 mole ) in preseme of aiauonia ( 3° ml. ). 

Held 1.2 g.

lodination with twice the above ammounts of iodine 
( 1.0 g. ; 0.004 mole ) and iodic acid ( 0.6 g. ) gave only 

the above 8-locfo derivative in better yield. Held 1.1 g.

The methyl ether , prepared by refluxing 7-hydroxy- 
8-iodoflavone ( 2 g. ) in acetone on a steam bath with 

dimethyl sulphate ( 2^U ) and anhydrous potassium carbonate 

( 4 g. ) for 7 hours, crystallised from ethyl alcohol in 

colourless needles, m#p. 210-211®.

Analysis *

8.92 mg. of the substance gave 16.52 mg. of 

carbon dioxide and 2.32 mg. of water.
9.°76 mg. of the same substance gave 5.678 mg. of 

silver iodide.
Found * C = 50.54 % | H = 2.92 % | I = 33.82 %.

Ci«H,,03I requires s 0 '« 5O.79% f H = 2.91 ? i = 33.59 %*



Alkaline hydrolysis of 7-methoxy-8-lodoflavDPe s 
2- Hydro xv- 3- io do-. 4- me thoxvac e t on he no ne and 2- hydro xr- 3- iodo- 
M-methaxvbengoic acia

7-*'2ethoxy-8- iodoflavone ( 0,7 g, ) was refluxed 
with aqueous alcoholic sodium hydroxide solution ( lO % f 
3° ml. ) for V hours* On working up as usual 2-hydroxy-3- 
iodo-4-methoxyaeetophenone and 2-hydroxy-3-iodo-4- 
methoxybenaoic acid were obtained as seen by direct conparison.

7-Hydroxy-6.8-di-lodofla'vone
7-%droxyflavone ( 1.19 g. j 0.005 mole ) was 

dissolved in warm alcohol and iodinated with iodine ( 1.52 g. $ 
0.006 mole ) and iodic acid ( 0.7 g. ) in water with vigorous 
stirring for 2 hours. The product obtained crystallised in 
colourless needles, .from acetic acid, nup. 282-283® ( decomp. ). 
*ield 1.5 g.

Analysis 8
11.002 mg. of the substance gave 1O.6Q6 mg. of 

silver iodide.
Found 8 I = 52.11 

G15H8O3I2 requires s I = 51*71 %•

The product was stable in boiling acetic acid*
With excess of the iodinating reagents the same 

product was obtained in better yield.
The methyl ether, prepared by refluxing the above 

di-iodoflavone ( 2 g. ) in acetone with dimethyl, sulphate 
( 2 ml. ) in presence of anhydrous potassium carbonate ( ^ g* )



for 8 hours, crystallised* from dilute alcohol in colourless
t

needles, m.p. 198-199°•

Analysis s
7.88 mg. of the substance gave 10.98 mg. of 

carbon dioxide and 1.32 rag. of water.
7*682 rag. of the same substance gave 7.112 mg. of 

silver iodide.

Found s C $ H a 1.87 * f 1 * 50.0?
Ci6H|003I2 requires *.C = 38.10 % f H = 1.99.# I 1 * 50.28

Alkaline hydrolysis of 7-methoxy-6.8-di-iodQflavpne • 

2-Hydro xy-B.^-di-to do-4*, me thoryacetoohe none and 2- hydroxy- fr. 5- 
di-iodo-4-raethQxyben2oic acid

7-Hethoxy-6,8-di~iodoflavone ( 1 g. ) was refluxed 
with sodium hydroxide solution ( 10 $ 30 b£L. ) for 4- hours.

The product obtained on acidification on working up as usual 

gave 2-hydroxy-3,!?7di-ied0-4»iaeth0xyben2©ic acid and 2-hydroxy- 

3,5-di-iodo-4-aethoxyacetophenone as seen by direct comparison.

iodination of 2-hydroxy-6-methoxyacetouhenone s 

2-Hydroxy- 5- iodo- 6-me thoxyacetophenone 

2-%droxy-6-methoxyace top henone ( °.83 g* |

0.005 mole ) was dissolved in warm alcohol and iodine 
crystals ( 0.5 g. f 0.002 mole ) were added. To the stirred 
reaction mixture iodic acid ( 0.2 g. ) in water was added. The 

reaction mixture was stirred for 2 hours and the separated 

product crystallised from ethyl alcohol in thick yellow- 
needles, m.p. Il6®, Yield 1 g. Its alcoholic solution gave a
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red colouration with alcoholic ferric chloride.

Analysis •

11.80 mg. of the substance gave ?. 54-8 mg. of 
silver iodide.

Found * 1 = 4-3.74- % .
C5H9O3I requires • 1 = 4-3*5®

The same iodo derivative was obtained on iodination 
of 2-hydroxy-6-meth©xyacetophenone ( 1.62 g. f O.Oi mole ) 
either with iodine ( 2.^4- g, f 0.°1 mole ) and ammonia 
( Yield 2.1 g. ) or with iodine mo nochloride C 1.62 g. f 
O.Oi mole ) in acetic acid. Afield 0.8 g.

2-Hydroxy.5. iodo-6-methoxyacetophenone ( 0.2 g, ) 
on inethylation with dimethyl sulphate i °.2 ml. ) in acetone 
solution in presence of anhydrous potassium carbonate ( 0.4- g. ) 
by refluxing for 8 hours on a steam bath gave 2,6-dimethoxy- 
5-iodo-ace top he none ( same as 2,6-dime tboay-3-lode-acetophenone ) 

described earlier.
2-Hydro xy-3. ^-di-jodo-6-methoxyaeetonhenone
2-Hydroxy-6-»nethoxyacetophenone ( 0.83 g. | 0.005 

mole ) was treated in warm alcohol with iodine crystals 
( l.Oi g. | 0.004- mole ) with stirring followed by iodic acid 
( 0,5 g, ) in water. The separated shining product crystallised 
from ethyl alcohol in tiny yellow needles, m.p. 111®. Yield
1.6 g.

The di-iodo ketone did not decompose even on 
prolonged refluxing ( 5 hr. ) with glacial acetic acid.



The same di-io^o derivative was obtained on 
iodination of 2-hydroxy-6-methoxyaeetophenone ( 0.83 g* J 
0.005 mole ) with iodine ( 2.54- g. ? Q.°l mde ) in presence 
of ammonia ( yield 1,4- g* ) or with iodine monochloride 
,( 1.62 g. | 0.01 mole ) in acetic acid ( yield 1.2 g. ).

Jbdination of 2-hydroxy-methoxvacetonhenone f
2-Hydroxy-3- io do—4-metfao xyacetoohenona and 2- 

hydro xv-3.5-di- ioao-4-methoxyacetophe none

2-Hydroxy-4»meth©xyacetophenone ( 1.66 g. f 0.01 
mole ) in warm alcohol, was treated with iodine crystals 
( l.°l g. I 0.004 sole ) and iodic acid ( °.5 g. } in water 
with vigorous stirring for 2 hours. The separated shining 
solid crystallised from ethyl alcohol in thick white needles 
nup. 152°. *ield 0.4 g.

The mother liquor on. dilution gave, a little 2- 
hydroxy-3,5-di-iodo-4-inethoxyacetophenone, m.p. 98-99°.
^ield 0.2 g.

2. Hydro 4- me tho xy- 5- io do - ace ton he no ne
2-Hydroxy-4»methoxyaeetophenone ( 1.66 g. f 0.01 

mole ) was iodinated with iodine ( 2.5 g. f O.Oi mole ) in 
presence of ammonia. The product obtained on acidification 
crystallised from ethyl alcohol in colourless long needles, 
m.p. l6l°. *ieia 0.4- g.

lodination of 2.4-dihydroxybenaoic acid * 2.4- 

Pihydroxy-3.5-di-iodobenaolc acid
2,4-Dihydroxybenaoic acid ( 1.54- g* ? @.®1 mole )
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was iodinated with iodine ?( 2.03 g. 0.008 mole ) and Iodic 
acid ( 0.8 g. ) in w&ter, The separated product crystallised 
from benzene in brown needles, mip. 218° ( efferv. )• YieldI? - 1 '*

2.8 g. Some decomposition was observed on heating with 
acetic acid.

Analysis 5
27.230 mg. of, the substance gave 31.708 mg. of 

silver iodide.
Pound 5 I s 62.94 

C7HfcO*I2 requires 11 = 62. % %»

The same di-iodo acid was obtained on indication 
of p-resorcylic acid ( 1.54 g. f °.0l mole ) with iodine 
( 5.°8 g. ; 0.02 mole ) in presence of aqueous aumnnia.
Yield 3 g.

Nicolet and Sampey ( J. Am. Chem. Soc., 1927, 42,
* *«

1796 ) prepared the above dl-iodo acid by iodination of 
p-resorcylic acid with iodine in ether using litharge as an 
oxidising agent. They reported m.p. 193-196° ( deco up. )

I%thvlr.2.4-dime thoxy-3.5-di- iodo- benzoate 
The above di-iodo acid ( 1.5 g. ) was methylated 

and esterifled simultaneously by refluxing its acetone 
solution with dimethyl sulphate ( 2 ) in the presence of
anhydrous potassium carbonate ( 4 g. ) for 10 hours. The

\ *

product obtained was pasty and solidified after keeping for 
48 hours, it was repeatedly washed with cold petroleum ether 
( b.p. 60-80° ) and crystallised from a mixture of benzene
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and petroleum ether ( b.p. 60.80° ) in colourless needles, 
m.p. 60°. .

Analysis s

3*956 mg. of the substanoe gave 3.818 mg. of 

carbon dioxide and O.766 mg. of -water.
11.028 mg. of the same. substance gave U.7O6 mg. 

of silver iodide.

Found : C = 26.34- %. f H « 2.17 % f I » 57.4-1 %.
Ofo^ioOifla requires : C a 26.79 % | H = 2.23 % $ I ** 56.67%

2^4.Dimethoxr»3,5-di- io do benzoic acia

^thyl~2,4-dime thoxy-3,5-di-iodoben2oate ( 1 g. ) 

was treated with sodium hydroxide solution ( 10 % | 25 ml. )
and kept in a hot water bath at 60° till all of it went in
solution. The acid obtained on acidification crystallised 
from silute acetic acid in colourless needles, m.p. 183-184-°.

Analysis t■MNMMMHMHMMM

4-.5l8 mg. of the substance gave 4-.132 mg. of 

carbon dioxide and O.772 mg. of water.
18,040 mg. of the same substance gave 19.504- mg, 

of silver iodide.

Found s C a 24-. 96 % f H » 1.91. % $ I = 58.57 %. 
Cgi^On.Ia requires * G a 24-. 88 % f H * 1.84 % f I = 58.53 %.



n
Attempted iodination of 2-methyjchronone» flavone. 

5-methoxy-and 7- me tho xy- 2«* me thyl c hro no ne

(a) With iodine and iodic acid

The chro mo ne or flavone derivative (0.01 mole ) •was 

dissolved in vrarm alcohol and treated with iodine ( 1.01 g. j 

0.004- mole. ) and iodic acid ( 0.35 g. ) in minimum quantity 

of wate^. The reaction mixture after stirring for 2 hr. was 

poured in sodium hydrogen sulphite solution. The product 

isolated in every case was the starting material.

( d) With iodine and ammonia

The chro none or flavone derivative ( 0.01 mole ) was 

dissolved in ammonia ( 40 ml. ) and dioxan ( 25 ml. ) and 

treated with iodine ( 2.54- g. f 0.01 mole ) solution with 

stirring for 1 hr. and the solution then acidified with cold 

dilute sulphuric acid. The product obtained in every case was 

the starting material.
t

(c) With iodine mo no chip ride 

° The cbromone or flavone derivative ( 0.01 mole ) was 

treated with iodine monochloride ( 3.24- g. j 0.02 mole ) in 

acetic acid and kept in an oven at 60° over-night. On dilution 

with sodium hydrogen sulphite solution it gave a ehloro 

derivative in all the cases.

Iodination in each case with excess of the above 

reagents and keeping the reaction mixture for different 
periods failed to yield any iodo derivative.


