Sechlon I 1

THEORETICALL

Iodination of some chromnes and flavones

In the review of the work done on the halogenation
of chromnes and flavones, it has been seen that iodination
S‘IS\'Q'n\aﬁ&“‘a/
of chromones and flavones has not been)\studled. 4 few dlodo
flavones have been synthesised by other methods. Mulchandani
and Shah ( Ber., 1960, 93, 1913 ) synthesised 6-iodoflavone

and 6-iodo-i'-methoxyflavone by dehydrogenation of the
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corresponding flavones with selenium dioxide and é-iodo-3',4 -
methylenedioxyflavone from the 2'-hydx~oxy-5 ~lodo=3 4=
methylenedioxychalcone ~by treateel)\m.th seleniun dioxide.
They also obtained 6-iodo-%-hydroxyflavone from 2'-hydroxy-
5'~iodochalcone by alkalme hydrogen peroxide treatment.

-Apasy l,q audZ .
Chen and Yeng ( J.,Taiwan Pharm, Assoc., 1951, 3, 39, A) 'prepared

the
3’-10&0- and Y'=iodoflavone by dehydrogenstion xo*f,\correspondlng
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fla\;pne with Nebromo- succinimdcep: 1?5265: :qrii {Chang ( Je Chinese
Chem.  Soc., 195%, series II, I, 159/\5 synthesised 6-iodo-
h'-methoxya_’,-hydroxyflavone from 2'-hydroxy—5' iodo-ll-
methoxychalcone by alkaline hydrogen peroxlde treatment.
The same authors ( J., Chem, Soc., 1958, 146 ) obtained
9-iodoflavone from 2'-hydr9§:y-4'-iodochalcone by selenium
dioxide and (ii) by Ehe dehydroéenation of 7-iodoflavanone
obtained from 2'-hydroxy-l'-iodochalcone with M-bromo-
succinimide, 7-iodo-4'-methoxyﬂavone was obtained from
2i-hydroxy-1+'-iodo-h-rt;ethoxychalcone by treatment with
seienium dio:;ide.m&eg_t. ‘7-Iodo-3-hydroxyflavoné and
‘7-iodo-%'—methoxy-,?;-hy&roxyﬂavc;ne were obtained from the
Correspbﬁding chalcones by alkaline hydrog,;en peroxide treatment,
Very recently, after the work on the iodination of
chromones and flavones described in this thesis was published
( J. Chem. Soc., 1959, 2676 § 1960, 3899 ) Jurd ( Chem. and
Ind., 1961, 322 ) reported the synthesis of 7-hydroxy-8-iodo
flavone, 3'-iodc-4'-methox’yflavone and 8-iodo-k! ,7-d1methoxy
flawvone by the cyclisatlon of the p-diketones obtamed by

c,gy*espow\&w\
the Baker- Venkataraman transformatlon of the 1odo-o-

benzoyloxyacetophenones. , ) .
13 othér work on the synthesis of lodochromne
and flavone derivative‘s 'apziééré to have been reported. The
lodination of 2-methylchromne, flavone, 5-hydroxy-2-methyle
chromne, 5—hydroiyflavone, 7~hydroxy—2-methylcbronnne and
now

7-hydro¢yf1avone mow hasybeen studied and the structures
of the iodo compounds obtained established.



34

The iodination- of chromones has been studied with
three different iodinating agents ‘(i) iodine and lodic acid,
(ii) iodine and ammonia and (iii)iodine monochloride. .

The iodination is é.ssumed to take place according
to the following equations :

(1) In iodine and iodic acid :

‘ 5 RH + ¥+ HD3 —> § RI+ 3 Hy0

(ii1) 1In iodine and ammonia ¢

| 3 I, + NH; —> NI + 3 HI

3 RH+ NI3 — 3 RI+ NH;

(iii) In iodine morochloride @

' RHE + 1 —> RI+ HC1 _

bdination with iodine and iodic acid was found to be
quite smoth and better yields were obtained by this method in
mw st of the cases than by the other two methods and therefore
the iodination of flavones has been ‘studied mainly with lodine
and lodic acid. Further, higher iodc derivative was obtained
in the case of ‘7-hydroxy-:2amethyichronnne only by this method.

Attempted iodination of 2-methylchromone and flavone:
2-Methylchromne (I) and flawone (II) were subjected

to the action of the alove lodinating agents under varying
conditions of time,temperature and gquantities. Nelther of thess
compounds gave an iodo derivative with iodine and iodic acid

or lodine and ammonia. With iodine mimwchloride chloro
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derivatives were obtained in both the cases but these have

not been investigated further.

Iodination of 9=hydroxy-2-methylchromong and its
methyl ether
S5-Hydroxy-2-mothylchromone (III) ( Limaye and Kelkar

Jo Indian Chem. Soc., 1935, 12, 788 ) on Jdodination with the
theoratical amounts of iodine and iodic acid according to
equation (1) gave a2 mno-iodo derivative the methyl ether of
which on ﬁydrolysis with hot alkali gave a mono=Iiodophenclic
Ketone, indicating that the lodine atom had entered the
benzenoid part of the mlecule. This iodo ketone was found to
be different from the mno-iodination product obtained from
2-hydroxy-4-methoxyacetophemons (XI) by iodlnation with iodine
and iodic acid. The methyl ethers of both were however found to
be identical. The position of the iodine atom in the chromne
mlacule was determined as follows 3

The mono-lodochromne on nitration with nitric acid
gave a mono-liodonitrochromne identical with the lodo derivative
obtained from S-aydroxy-benitro-2-methylchromne (VI) ( MNaik
and Thakor, Proc. Indian Acad. Sel., 1953, 374, 77% ) by reaction
with lodine and iodlc acid. The lodochromne was therefore
5=hydroxy=8«iodo-2-methylchromne (IV) and the nitration product
5—hydroxy-8aiodo-6~nitro~2«-methylci1rom3ne (V). The indo ketone
.obtained In the hydrolysis was therefore 2-hydroxy=3=iodo-6-
methoxyacetophenone (VIII) and the iodo derivative obtained
from 2-hydmxy»éame;choiiracetophemne (XI) was the isomeric-

2-hydroxy-5-iodo-b=-methn xyacetonhemne (X).
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5—Hydroxym2-mét11ylchromne (IID) on iodinatlon wlth
twice the theoretical amounts of lodine and iodic acid
according to equation (1) gave a2 di-lodo derivative. Its
methyl ether on treatment with hot alkali gave a di=-iodo-
phenolic ketone indicatlng that both the lodine atoms had
entered the benzemid part. The di-lodo ketone was identical
with the di-iodo ketone obtained on iodinatlon of 2-hydroxy-
6-methoxyacetophenone (XI) with twice the theoretical

amunts of iodine and lodic acid. The di-indo ketone must



37

therefore be 2-hydroxy-3y5-di-iodo-6b-methoxy- ac;ebapmno ne
( XIV ) and the di-iodochromne must have 5-hydroxy-6,8-di- - !
iodo-2-methylehromone structure ( XII ),
5~Hydroxy-2-methy1chmﬁnm ( 1) on iodination with
one mole of iodime in pres‘:ence of amronia using dioxan as a
_solvent gave a mixture of the 8-iodo derivative ( I¥) and
the 6,8-di-iodo derivative ( XII ) in poor yield but with
two mles and excess of lodine it gave the 6,8-.di-lodochromne
( XII ) in good yield. ,
5-Hydroxy-2-methylchromne ( IT1) on iodination with
one mle of lodine monochloride gave ;che 8-lodo derivative

and with two mles and excess of iodine momochloride it gave

the 6,8-di-iodo derivative ( XII )a
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Mo tri-iodo derivative could be obtained by any of
the three methods even with a large excess of the iodinating
reagents,

S-Metkbxg-Z-methylchromne ( XV) could mt be
lodinated either with lodine and iodic acid or with iodine
and ammonia at all. With iodine monochloride it gave o

chlorinated product .which hes mwt been investigated further.,

JTodination of S-hydroxyflavone

S-Hydroxyflavone ( XVI) on iodinatlon with iodine
and lodlc acid directly gavé a di-iodo derivative. lb.
mro-iodo derivative could be 1solated. Its methyl ether on
alkaline hydrolysis gave 2-hydroxy=-3,5-di-iodo-6-methoxy-
acetophemone ( XIV ) , The iodo derivative has therefore been
assigned S-hyéroxy-é,S-di-iodoflavone ( XZVII ) structure. With

twice the theoretical amounts of iodi.né and iodic =cid the
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same di-Ilodoflavone was obtained in good yleld. Mo tri-
iodoflavone could be obtained even with a large excess of

the iodinating reagents.

Ddination of 7-hydroxy-2-methylcehromone and its

methyl ether
7-Hydroxy-2-methylchromone ( XIX ) on iodination

with the theoretlcal amounts of lodire and lodic acid gave a
mpno-:‘.odo derivative. Attempts to prove the structure of the
mno-iodo compound by nitration as in the previous case did
ot succeed as oﬁ treatment with nitric acid the lodochromone
decompo sed.e The structure was therefore proved as followss
The methyl ether of the iodochromore on treatment
with hot alkall gave a mixture of an iodophenolic kedtone ( 4 )
and an lodophemlic acid ( B ) which showed that the iodine
wes in the benzemoid part of the chromone molecule. The same
iod6 ketone was obtained on iodination of 2-hydroxy-l-
methoxyacetopherone ( XXVI ) with iodine and iodic acid. The
iodophemlic ketone ( 4 ) when subjected to Elbs Persulphate
Oxldstion gave an oxidation product in good yleld, in which
the iodire was retained, showing that the pera-position to
the hydroxyl must be free for the Elbs Persulphate Oxidation
of para-substltuted products is difficult (ef. Baker and
Brown ,J., Chem, Soc., 1948, 2303 ). The oxidation product
must therefore be 2,S-dihydroxy-}.i9do-19nmethoxyacetophenone
( XXIV ) and the 1odo ketore ( 4 ) must be 2-hydroxy-3-iodo-
L.methoxyacetophenone ( XXII ), The iodo acid ( B ) also
underwent Elbs Persulphate Oxidation smoothly and gave the

¥
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oxidation product in good yield. The oxidation product is
assigned 2,5-dlhydroxy-3-iodo-b-methoxybenzoic acid ( XXV )
structure and the iodo acid ( B ) 2-hydroxy-3-iodo-l
methoxybenzoic acid ( XXIII ) structure. The m:no-;
lodochromone wes therefore 7-hydroxy-8-iodo-2-methylchromne
(XX) .

Attempts to iodinste 2,5-dihydroxy-t-methoxy-
acetophenons to prepare 2,5-dihydroxy-3-iodo-l-methoxy-

acetopherone with varying amounts of Iodine and lodic acid

did rmot succeed, the originsl compound was recovered unchanged.
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7-Hydroxy-2-methylchromne ( XIX ) on iodination

with twlice the theoretical amounts of lodine and iodie acig
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gave only the 8-iodo derivative ( XX }.in good yield. But
with three times the amounts of lodine ani iodic écid it

gave a di-iodo derivative. Its methyl ether on hydrolysis
with hot alkali gave a di-iodophenolic ketore ( C ) amd &
di-iodopherolic acid ( D ) indicating that both the iodire
atoms were in the.benzenoid. éart. The di-iodo ketore ( C )
was found to be identical with the di-iodo derivative
obtained from 2-hydroxy-bemethoxyacetophemns ( XXVI ) by
iodination with lodime ard iodlc acid. It must therefore

be 2-hydroxy=3,5=di-iodo-t=methoxyacetophemone ( XXIX ),

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

an lodine atom and gave 2,é—dihydroxy-_%-iodo—h—metfnxybenzoic
acid ( XXV ) described above, The acid ( D ) has been
assigned 2«hydroxy‘-3,5-di-iodo-h»met1n3cifbenmic acig ( XXX )
structure. The methyl ether of the methyl ester of the di-iodo
acid was'found to be identical with the completely methylated
and esterified faroduct from the di- ioc;xo acid prepared' by the
lodimation of 2,4-dihydroxybenzoic acid ( XXXIII ) with
iodine and iodic acid) previously prepared by Nicolet and
Sampey ( J. Amer. Chem. Soc., 1927, 49, 1767 ), the
lodination product must therefore be 2,%-dihydroxy-3,5-di-
iodobenzoic acid ( XXXIV ) and the methylated and esterified
product must be methyl 2,Y=-dimethoxy=3,5-di-lodoi:benzoate

( XXXI ), The di-iodo ester ( XXXI ) on alkaline hydrolysis
yielded the 3,5-di-iodo acid ( XXXII ). On the basis of all
thisidata the di-iodochromone obtained above has been assigned
’7—hydro:cy-6,S-Si-iodo~2-meﬂ1ylchromrle ( XXVII ) structure.

-
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Todination of P-hydroxy-2-methylchromone with even

'1arge‘exness of iodine and iodic¢ acid did not give the

.tri-iodo derivativee.
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' ) 7-Hydroxy-6,8-di~iodo—2~methylchromone'on prolonged

refluxing with glacial acetie acid lost one iodine atom and

gave a mono-iodo derivative different from 7-hydroxy-8-

iodo-2-methylchromone ( XX )« Its methyl ether on hydrolysis

with sodium hydroxide gave a mixture of a mono-iodophenolie

ketone ( E ) and a mono-iodophenolic acid ( F ). The iodo

ketone ( E ) was different from 2-hydroxy-3-iodo-lt-methoxy-



acetophenone ( XXII ) .but was identical with the ic ™ ~h:nn
product obtained from 2¢i1ydroxy-1+@methoxyaceto phenone
( XXVI ). on lodination with jodine in presence of ammnia.
On Elbs Persulphate Oxidation the iodopherolic ketone ( B )
lost the iodine atom and gave the iodine free product - 2,5~
dihydroxy-l-methoxyacetophemorne ( XXXIX ) previously
synthesised by Bargellini and Aufelli ( Atti Accad. Lincei.,
1911, 20 ( 1), 118 ) from 2-hydroxy-lmethoxyacetophenone
( VI ) by Elbs Persulphate Oxidation. On the basisof all

 this data the momo-lodo ketone ( B ) is assigned 2-hydroxy-
lk—metmxy-faiodoacemphenom ( IXXVIII ) structure. The mm-
iodo scid ( F ) was different from 2-hydroxy-3-iodo-l-
metlfnxyben;zox;.c acid ( XXIII ) and is therefore assigned the
alternate structure - 2-hydroxyeltemathoxy=5-10dobenzoic
acid ( XXXVII ), The mono-iodochromine obtained from the
deco@osition of the di-iodoclhromone is therefore 7-hydroxy-
6-iodo-2~ﬁethylcl1romne ( XXV ),

‘7—Metknxy~2..me%;hylchromm ( XL ) could not be
lodinated at all even with excess of Iodine and lodic acid.

7-Hydroxy-2-methylchromne on iodination with one
mlecular equivalent of Iodine in potassium iodide solution .
in presence of ammnia gave the 8-iodo derivative ( XX ),
dination using large excess of iodine in presence of
ammonia did mot give amy higher lodination product.

7-Methoxy-2-methylchromone ( XL ) could not be
iodinated at all by this method. B

7.Hydroxy-2-methylchromne did rot react with
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" one mle of iodine monoehloride. With two moles o_f iodine
mnochloride it gave only the 8-iodo derivative ( XX ).
With excess of ilodine monochloride it did not give any “
di-iodo derivative. 7-Methoxy-2-methylehromone ( XL ) on
iodination with lodine nnnochloride gave a chlorinated

product which has not been investigated further,
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Iodination of 7-hydroxyflavone

7-Hydroxyflavone ( XLI ) on iodination with the
theoretical amounts of iodine and iodic acid gave @’2@ MO N0 -
iodo derivative. Its methyl ether, on heating with alkali
gave 2-hydroxy-3-iodo-k-metloxyacetophenorme ( XXII ) and
2-hydroxy-3-icdo-lb-methoxybenzoic acid ( XXIII ) described

before. Therefore the mono~Iodoflavone wes 7 hydroxy =
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iodoflavone ( XLII )., -
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On iodination with twice the theoretical amounts
of iodine and iodic acid 7-hydroxyflavone ( XLI ) gave only
the 8-iodo derivative but in better yield. On lodination with
three times the amounts ol iodine and iodic acid it gave a
di-iodo derivative, the methyl ether of which on alkaline
hydroly sis' gave 2-hydroxy-3,5-di-iodo-t=methoxyacetophenone
( ™IX ) and 2-hydroxy-»3,5»éi-iodo-¥.metknzqrbenzoic acid
( XX ) described before. The di-lodo derivative wes therefore
’?-hydroxy’-6,S—di-iodoflavone ( XL1v )y,

Yo tri-iodoflavone could be obtained even with a
large excess of the iodinating reagents.

7-Hydroxyflawne on lodinstion with lodine and ammonis
gave the 8-iodo derivative ( ZLII ) in good yvield., Mo
higher lodo derivative could be obtained even with excess

of iodine and amnonia,
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The results obtained in this work mey be compared
with those obtained in othef substitution reactions. As seen
before 2=methylchromone, flavone, 5-»'meth:axyuzomethylc'tn'omne
and 7-methoxy-2-methylchromue do not undergo lodination.
However, 2-methylchromyne, flavone and 7-methoxy-R-methyl-
chromone undergo bromination in the 3~§o sition ( Winter znd
Hamiiton, J. Amer. Chem, Soc., 1952, 3999 § Limaye et al.,
Rasayanam, 1956, 2, 121 § Seshadri and co-wrkers, J. Sci,
Ind. Research, India, 1954, 13B, 160 ) . fo higher bromination
products hsve been reported. Further, it has been seen that
iodination of 5wy dro xy-Q=me tny.s.cnmmna, 7=-h 1yaroxy-2-methyle
chromne and 7=-hydroxyflavone give the 8-iodo and the 6,8«
di=iodo derivatives and the iodination of S-hydroxyflavone
directly gives the 6,8-di-iodo derivativag. To tri-iodo

compound could be obtained even wlth a large excess of the
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iodinating agents. The work of Nalk and Sethna ( J. Indian
Chem. Soc., 1952, 29, 493 ) shows that the bromination of
S=hydroxy-2-mathylchromne and 7-hydroxy-2-methylchromne
also takes & similar course and the b-brom and the 6,8-
dibromo derivatives are obtained, With liquid bromine a
tribrom derivativmk is obtained to which they tentatively
agssigned the 3,6,8-tribrom structure. Nailk ( unpublished
work ) has found in this laboratory that S5-hydroxyflavone and
its methyl ether on bromination gives 5-hydroxy-%,8-dibrom
flavone and 7-hydroxyflavone yields the S-brom and the 6,8«
dibromy derivatives. With liquid bromine hoth S-hydroxy- and
%hydrogyflavcne give the tribrom derivgiives to which the
3,6,8-tribrom structures have been tentatively assigned.

In 7-hydroxychromne and fiavone derivatives
formylation ( Rangaswami znd Seshadr:“g, Proc. Indian Acad.
Sei., 1939, 94, 7 ), nitration ( Mehta, Jadhav and Shah,
Proc. Indien Acad. Sei., 1949, 29, 314 ) and sulphonation
( S8hah and co-workers, J. Org. Chem., 1956, 21, 1104 ) takes
blace mainly in the 8«position. Further, Fries migration of
7-acyloxy-chromne and-flavone derivatives ( Wittiz, Bangert.
and Reichert, Ann. 1925, 446, 105 5 Ber., 1926, 598, 116 ;
KeTkar and Limaye, Rasayanam 1936, 1, 60 ) or the rearrangement
of their 7-2llyloxy derivstives ( Seshadri and Rangaswami,
Proc. Indian 4cad. Scl., 1939, 94, 1 ) occur preferentlially
in the 8-position. This has been explained on the basis of the
existe‘nce of a double bond between 7 and 8 positions. If

we assume on the basis of the Mills-Nimon theory ( J. Chem.



Soce, 1930, 2510 )} that the structure '4A' with a double bond

= Q O

A s

A Remttrpaeiiiy "
Common to both the rings possesses lower energy due to less
distortion of valence tonds and hence is more likely there
would be a double hond between the carbon atoms 7 and 8 and
fherefore in 7=hydroxy=-chromone and ~flavone substitution would
take place in § posgition. However, it has been found that
7-hydroxy-chromne and -flsvwne derivatives with an =21kyl or
allyl substituent in S«=position easily couple.f/ with diagzotised
p-anitranilig? in “ﬁhe 6apo sition and their 211yl ethers rearrange
to f‘urnish'the 6«&13,5'1 derivatives ( Rengasweml and Seshadri, .
loc.cit, ). This leads to the conclﬁsion that though in chromone
normelly the bond structure is as in 'A' the tonds are cepable
of redigtribution as in structure B 5- ‘
Acecording to mdern concépfs it can be s2id th2t in

’

chromones there is & resonance betwéen the two structures 'A!
and 'B' with predominant contribution by the structure ’A”: |
’ In the case of H-hydroxy-2-methylchrom ne nitfaéion_
Tirst occurs in the B-position and then in the é-position to give

the 6,8-dinitro derivative ( Mehta,Jadhav ani Sheh, loc.cit.).
5-Hydroxyflavone on nitration ( Mehta,Jadhev and Shah, loc.cit.),
sulphonation ( Shzh snd coawori{ers loc.cit., ) 2nd coupling
(Iyer and Venkstaraman, Froc. Indian fAcad.Sci., 1953,374, 629 )
gives first the 8-substituted compound. Further nitration =nd

‘ suARyled
sulphonetion lesds to the 6,8-dizites derivative. However, in
the Fries rearrangement of j-acemxyf‘lavone Baker (J. Chem.Soc.,

193k, 1953 ) found that the b=acetyl derivative was obtained.
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. EXPEBRIMENTAL

lodination of S-hydroxy-2-methylchromne ¢
5=Hydroxy=8=~iodo~2-methylchromne .

(2) With iodine and lodic acifi D= Hydroxy-2-methyl-

chromne ( 1.76 g. § 0.01 mle ) was dissolved in warm 2lcobol
(40 ml. ) and lodine o;rystals (1.01 g. 5 0.00% mle ) were
added with stirring. Iodic 2cid (0.35 g. } dissolved in minimum
quantlity of water was then added’ t the fe@ction mixture at
room temperature and the stirring contlnued for 2 hours. The
separated product was filtered and crystallised from ethyl
alcohol in yellow needles, meds 171°. Yield l.4 g. Its alcoholic
solution gave a deep red colouration with alecoholic ferric
chloride. »

Analysis s

10,432 mg. of the substance gave 8§.180 mg. of
silver lodide. .

Found ¢ I = 42,39 %.
CyoHs031 réquires t I = 42,05 %,

‘ (b) With jodine and ammnia 5-Hydroxy-2-methylchromone

£1.76 g. 3 0.01 mwle )was diswlved in dloxan (70 ml.) and
ammnia (22 % ;60 ml.). A solution of iodine (2.5% g. 3 0.01

mle) and potassiun iodide (5.1 g.) was then édded drop-wise
to the stirred ammpniacal sélution of the chromone at room
temperature during half an hour. The separated product was
filtered, washed with ammnia and finally acidified with ice
. cold dilute sulphuric acid. The product obtained crystallised
from ethyl alcolol. This was the di-iodo derivative m.p. 238°

(See pe)53). From the mother liquor the mymp-iodo derivative

Y



was obtained on dilution. Yield 1.2 g.
Some S=hydroxy-=2-methylchromne was recovered on
acidification of the original ammniacal mther liquor.
(c) With lodine monochloride : A mixture of 5-hydroxy-
2-methylchromone ( 1.76 g. § 0.01 mle ) in acetlc 2cid ( 40 ml.)
and hydrochloric acid ( d.1.11 § 15 ml. ) was added to lodine

monochloride (1.62 g. , 0.01 mle ) and the reaction mixture
left over-nigﬁt at 60° in an oven. Next day it was vigorously
stirred and added to ice-cold sodium hydrogen sulphite solution.
The product obtalned crystallised from alecohol in yellow
needles, mep, 171°. Yield 1 g. ‘
The methyl ether : The above iodochromne ( 1 g.) in -

acetone (100 ml.) was refluxed with dimethyl sulphate ( 1 g.)
and 'anhyérous potassium carbonate ( 2 g. )for 12 hours. The
product obtained on remval of acei:one was washed with dilute
sodium hydroxide solution and the residue crystallised from
aqueous methanol .( charcoal ) in colourless needles, m.p. 92-95°.

Anelysis

4,423 mg. of the substance gave 6.762 mg. of
carbon dioxide and l.1l1l2 mg. of water.

11.642 mg. of the same substance gave 8.576 mg.

of silver lodide.

Found :C=4.72% 3 H=2.81% ; I=39.82%.
Cy1Hg031I requires : C =4l.,77% 3§ H=2,85% 5 I =40.19 %.

Nitration of 5-hydroxy-_8= iodo=2-methylchromne ¢

S=Hydroxy=8-1i0d0=5b=nitro=2-methylchromne

5= Hydro xy-8-lodo~2-methylchromne ( 1 g. ) was -
disslolved in glacial acetic scid (M0 ml. ) and externally



. - o
cooled. Nitric acid ( d.l.42 5 10 ml. )was then added drop-wise
with stirring maihtaﬁ‘.ning the temperature below 10° during the
additlon. The reaction mixture was kept for 2k hours at room
temperature and then added to crushed ice. The precipitated
solld crystallised from acetic acid in thick yellow needles,
MmepPs 215-216° (decompe )» Yield 0.6 g. Its alecoholic solution
gave a violet blue colouration with aleoholic ferric chloride.

Analysis ¢

7442 mg. of the substance gave 0.288 ml. of
nitrogen at 29° and 762 mnm.

14,660 mg. of the same substance gave 9.826 mg.
of silver iodide. .

Found t W=1Uu397%3 I=36.33 7.
CqoHgO NI z;equires :t N=4,03% 35 I=36,80 %.

L1

The same iodo-nitrochromne was obtained by iodination
of 5-hydroxy-6-nitro-2-methylchromne (1.1 g. 30.005 mle ) in
warm ethyl slecohol with lodine (1.01 g; $0.004 mle)and iodic
acid (0.5 g. ) dissolved in water. Yield 1.1 g.

Alkaline hydrolysis of Do tho xy=8=10d0=2-
méthzlchromxg_e_ ¢ 2-Hydroxy-3-iodo=-6~methoxyacetophenone

H=Metho xy=8-iodo-2-methylchromne (0.5 g.) was
refluxed with aqueous alcoholic sodlum hydroxide solution
(10 % 3 20 ml. ) for % hours. The product obtained on
acidification crystallised from petroleum ether ( b.p. 60-80° )
in yellow needles, m.p. 57°. Its— alooholic solution gave a

deep red ecolouration with alcoholic ferric chloride.



fpalysis ¢,

4%.828 mg. 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 @ 2 C =36,90 % § H=3,10% 5 I=%43,38 %,
CoHgO3 I requires ¢ C = 36,98 % 5 H =308 3 I =143,5 4,

Ib definite product could be isolated from a similar
hydrolysis of 5-hydroxy-8-iodo-2-methylchromone.

2,6-Dimethoxy-3-iodo-acetophenone The above 'mno-

iodo~acetoohenone ( 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.o,
71-72°, )

Analysis ¢

4,074 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 : C=138,64% 3 H=3,70% 3 I=L41,31%.
"Cy10H4403I  requires = C =39,21.%2 5§ H=3.60% 3% I =%,5 4.

5w Hydro X =6, 8~ d1-iodo-2-methylchromne

5-Hydroxy-2-methylchromne ( 1.76 g. 3 0.01 mle )
was dissolved in warm aleohol ( 50 ml. ) and iodine crystals

(2.03 g, § 0,008 mle ) were added. To the vigorously stirred



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 ferrie chloride. The di-iodo

derivative was stable in boiling glacial acetic acid.

Analysis
10.98 mg. of the substance gave 12.12hk mg. of

silver iodide.

e

I

i}

59.68 %.
59. 3% %.

Found

(1]

I

il

Cy0Hg03I,  requires

The same di-ilodochromone was obtalned when
5-hydroxy-2-methylchromne { 1.76 g. § 0.01 mle ) was
iodinated with iodine mmochloride ( 3.2% g. § 0.02 mole )
{( Yield 1.5 g. ) and also when the ghromone ( 0.88 g. 3
0.005 mle ) in dioxan ( 4O ml, ) and ammonia solution was
treated with iodine ( 2.54% g, § 0.01 mole ) solution

( Yield 0.9 g. ) as seen on D. 9.

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 ( % g. ) for
15 hours, crystallised from rectified spirit in yellowish

needles, m.p. 207-208°,

.
Analysis ¢ -
4,774 mg. of the substance gave 5.24L mg. of

carbon dioxide and 0,838 mg. of water.

.
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13.676 mg. of the same substance gave 14,528 mg.

of silver iodide.

Found t C = 29,98 4 : H=1,9 % 3 I=574 Z.,
Cy4Hg03I, requires : C = =1.814 3 I=57,47 4,

29.86 ¢ § H

Akalipe hydrolvsis of S-methoxy-6,8-di-i0do~2-

methylchromne ¢ 2-Hydroxy-3,5-di-iodo-6-methoxyacetovhenone

5-Hethoxy-6,08-~di-iodo-2-methylchromone ( 2 g. ) was

refluxed with sodium hydroxide solution ( 10 ¢ § 40 mi. ) as
before. The product obhtzined on acidificetion crystallised
from aqueous ethyl alcohol in tiny yellow needles, m.p.111°,
Its alecoholic solution gave a deep red colouration with
alecoholic ferric chloride. The same product was obtained
on iodination of 2-hydroxy-6-methoxyacetovhenone as described
on D. j%‘ '

Apalysig ¢

13,404 mg, of the substance gave 14,978 mg. of

silver iodide.

Found : I = 60,% 7,
ColigO3 T2 reguires ¢ I = 60,76 9,

Iodination of 5-hydroxyflavone * 5-Hydroxy-6,8-di-

iodoflavone

S-Hydrox‘jfla,vﬁne ( 1.19 g. § 0,005 mole ) wes
dissolved in warm ethyl elcohol and iodine crystals ( 0.5 g. 3
0,002 mole ) were added. To the stirred solubtion iodic acid
( 0;3\g. Y in weter was added and the reaction mixture

stirred for 2 hours. The separated product crystallised from
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ethyl alcohol in yellow needles, m.p. 252°. Yield 0.9 g.
ts alcoholic solution gave a violet blue colouwration with
alcoholic ferric chloride.
o mmo-iodo derivative could be isolated.
Analysis ¢ I
11.390 mg. of the substance gave 10,822 mg. of
silver iodide.

Foung : I

i

51.36 %.
51.71 %,

I

]

Cq15H503I, requires
The same di-iodoflavone wes obtained in better yvield
by lodination of S-hydroxyflavone ( 1.19 g. § 0.005 mle )
wlth iodine { 1.01 g. 5 0,004 mle ) 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-lodo-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 alcoho; in buf? coloufed needles, m.p. 246°,

dnalysis ¢

9.16 mg. of the substance gave 12.70 mg. of
carbon dioxide and 1.32 mg., of water.

10,984 mg. of the same substance gave 10.260 me.
of silver iodide.

Found : C

i

37-83 % ; H = lc6l % ; I = 501)'*'9 %a

Ci16Hi1003I2 requires : C = 38,10 % 1.99% 5 I = 50,28 %,

- N
i

A1)
.



Alkaline hydrolvsis of S-metho xy-6,8-di-iodoflavone

36

2-Hydroxy-3.,5-di-i0do-H-metho xvacetonhenone

5-Methoxy-6,8-di-iodoflavone ( 0.5 g. ) was refluxed’

with aqueous alcoholic sodium hydroxide solution ( 10 %

H

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~di-iodoué—methoxyacetopheﬁone‘

described earlier was not depressed.

Ibdination of 7-hvdroxy-2-methylchromne ¢

7= Hvdroxy-8- iodo-2-me thylchrom ne

(a) With iodine and iodic acid

7-Hydroxy-2-methylchromone ( 1.76 g. 5 0.01 mole )

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

iodine { 1,01 g. § 0.00% mle ) and iodic acid ( 0.6 g. )

The separated product crystallised from acetic acid in

colourless needles, m.p. 213° ( decomp. ). Yield 1.4 g.

Analysis @

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

aﬁd then analysed,

17. 424 mg, of

silver ilodide.
Found :

C10H,03T requires ¢

The same product wss obtained

( 1.8 g. ) when more iodine ( 2,03 g. § 0,008 mle ) and

I
I

the substance gave 13.698 mg. of

It

42,50 7,
42,05 4.

in better vield

Iogdzmorard iodic acid ( 0.8 g. ) in water were used,

*

L4
.
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(b) With iodine ahd ammonia

The hydroxychromone ( 1.76 g. § 0.01 mle ) was
dissolved in aqueous ammonia and treated with lodine
( 2.5% g. 5 0.01 mole ) solution with stirring., On
acidification with cold dilute sulphuric acid it gave the
above 8-iodochromone. Yield 2.3 g.

(¢) With iodine monochloride

The hydroxychromone { 1.76 g. § 0.01 mle ) on
iodination with iodine momochloride ( 3.24% gz. § 0.02 mole )
in acetic acid by keeping it in an oven at 60° over-night

gave the same 8-iodo ciﬂeritfative. Yield 0,7 g.

The methyl ether, prepared by refluxing the acetone

solution of the above hydroxy-ibdochromne (3 3z, ) with
dimethyl sulphate ( 3 ml. ) in presence of anhydrous potassium
carbonate ( 6 g. ) for lb‘hours, crys.tallised from alcorwl in
colourless needles, m.p., 191-192°,

Analysis ¢

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.

Found t C=41,939% 3 H=2,77% 3 I=140,78 4.
CyqHgO5 T requires ¢ C =4,77% 5 H=12,85% 3 I=140.19 4.



Alkaline hvdrolvsis of 7=-methoXye8«iodo-2-

nethylchromne * 2-Hydroxy-3-iodo-b-methnxyvacetophenone and

2-hvdroxy-3-iodo-t-methoxyvbenzoic acid
7-Mothoxy-8~iodo-2-methylchromne ( 2 g, ) was

refluxed with aqueous alcoholic sodium hydroxide solution
(104 5 40 mi, ) 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 cerbonate extract on
acidification gave an iodo acid vhich crystallised from dilute
ethyl alcohol in colourless needles, m.p. 218° ( efferv. )
Tts alcoholic solution gave a deep red colouration with:
alcoholic ferric chloride,

Analysis ¢

5.076 mg. of the substance gave 6,136 mg. of
carbon dioxide and 1.138 mg. of water.

13.586 mg. of the same substznce gave 10,934 mg,

of silver iodide.

Found :C=232,99% 5 H=2,509 5 I =1L43,5 4%,
C=232,66% 3 H=2,39% 35 I="143,20 %,

CgHyp0y I requires ¢

The sodium hydroxide extract on acidification gave
the iodo-ketone which crystallised from rectified spirit in
colourless thick needles, m.p. 152°. Its alcohnlic solution
gave a deep red colouration with alcoholic ferric chloride.
The same iodo ketone was obtzined on iodination of 2-hydroxy-

homethoxyacetophenone as described on P77

.



&t
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Analysis ¢t -
11.560 mg. of the substance gave 9,376 mg. of

silver iodide.

I = 143,84 7,
I= }—3-3.50 %e

Found

*e

CoHg03 I requires

E1bs Persulphate Oxidation of 2-hyvdroxyv-3-iodo-

L.methoxyacetophenone ¢ 2,5-Dihvdroxy-3-10do=li

nmetho xvacetonhenohne

2.Hydroxy-3-iodo-t-methoxyacetophenone ( 1 g. ) was
dissolved in sodium hydroxide solution ( 10 4 § 40 ml., ) and
the solution cooled. Saturated solution of potassium
persulphate ( 0.9 g. in 20 ml. water ) wes then added gredually
from a separating funnel during 2 hours. The solution was
mechanically stirred and the temperature was not 2llowed to
rise above 10°, The reaction mixture was stirred for one hour
more and then left over-night. The next day it vwes acidified
with concentrated hydrbchloric acid t1ill it was just acidic,
when the original substanée precipitated out. This was
removed by filtration and the filtrate was twice extracted
with ether., The aqueous leyer was then heated on a steam bath
for about an‘bour with concentrated hydrochloric acid
( 25 ml. ). The product which separated on covdling
crystallﬁsed from aquecus acetic acid in thick yell#ww needles,
m.p. 174¢ ( decomp. ). Yield 0,22 g. Its alcolwlic solution

gave a deep red colouration with alcoholic ferric chloride.



Analysis ¢ -

4,086 mg. of the substance gave 5,248 mg. of
carbon dioxide and 1.042 mg. of water.

13.58% mg, of the same s_,ﬁbstance gave 10,340 mg,

of silver iodide.

Found :C=23505%3 E=2,85% 3 I=2"4.15 %.
Colig0y I requires t C =35.06% § H=2,92% 5 I=1L41.23 %.

This compound could not be obtained by the
jodination of 2,5-dihydroxy-lmethoxyacetophenone ( 0,09} 2. 3
0,005 mole ) ( Bergellinl and Aurelli, Atti, Accad. Lincel.,
1911, 20 (i), 118 ) with lodine ( 0.5 z. } 0,002 mole ) and

fodic acid ( 0.2 g. ) in water. b iodinatlon took place.

E1bs Persulohate Oxidation of 2-hydroxy-3-iodo-lt

methoxvbenzolc acid @

2,5—Dihydroxy1§-iodouh-methoxybenzoic
aold ,

5. Hydroxy-3-iodo-ltmethoxybenzoic acid { 1.5 g. )
was dissolved in sodium hydroxide solution ( 10 % § 60 ml. )
and oxidised with potassium persulphate solution ¢ 1.3 g. in
30 ml. wdter ) as above. The product obtained crystallised
from water in yellowish needles, m.p. 212° ( efferv. ) .
Yield 0.3 g. Tts alcoholic solution gave a deep red
colouration ﬁith alcoholic ferric chloride.

Analysis ¢

3.52% mg. of the substance gave 4,046 mg. of
carbon dioxide and 0,772 mg., of water.

9,81% mg. of the same substance gave 7.578 mg. of

silver iodide. .
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H
1

1]

H

H

)'l'lo 7)+ %o
= 40,97 4.
1

2.45 %
H= 2,269

31.33 %

Cgl,051 requires % C = 30,96 %

. 1]

Found ,:*C

“me
H
1

ane
1]

7 Hydroxy-6,8-di-1040~2-methylchromne

‘7-Hydroxy-2—methylchrom3n€a ( 0.88 g, 5 0,009 mwle )
dissolved in warm alcohol was iodinated with iodine ( 1.52 g. 3

0,006 mole ) and iodic acid { 0.8 g. ) in water. The sessweted
whith, 8efaxsred
shining productdgfter vigorous stirring for 2 hours

i

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

( decomp. ). Yield 1.2k g.

e

Analvsis

12.258 mg. of the substance gave 13.568 mg. of
silver iodide,

Found : I = 59,83 %.

I=5%3%4%.

"

i

Ci0He03I;  requires

It was found to decompose on heating with acetic’
acid,

‘ The same di-iodochromone was also obtained on
iodinstion of 7-hydroxy-8-iodo-2-methylchromone { 1.51 g.‘g
0.005 mole ) with lodine ( 1.52 g. § 0.006 mole ) and iodic
acid ( 0,8 g, ) in weter. A

This di-iodochromne could not be obtained on
iodination of 7-hydroxy-2-methylchromone with even large
excess of either iodine in presence of ammpnia or Iodine.
monochloride in acetic acid.

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

chromone ( 2 g. ) in acetone on a steam bath with dimethyl

-



sulohate ( 2 ml. ) in oprgsence of anhydrous potassium
carbonate ( 4 g. ) for 3 ours, crystallised from ethyl
alcohol in colourless needles, m.p. 162°,

fpalysis

4,098 mg, of the substance gave 4,540 mg, of
carbon dioxide and 0.632 mg. of water.

10,858 mg. of the same substance gave 11.582 mg.

of silver iodide. ' .
Found :C0=230.234 5 H=1.73% 5 1 =57.66 %,
Cy41HgO3 I, requires ¢ C =29,86% 3 H=1.81% 3 I= 5747 %

‘Alkeline hvdrolysis of 7-rethoxy-6,8-di-i0d0o-2-

methylchromone ¢ 2-Hydroxy-3,5-di-iodo-k-methoxvacetoohenons

and 2-hydroxy-3,5-di-iodo-b-methoxybengzoic acid

7-Metho xy-6,8-di-iodo-2-methylchromne ( 2 g. )
was heated with sodium hydroxide soXution ¢ 10 % § 40 ml. )
for I hours when the solution became clear; The product
obtained on acidification was extracted first with sodium
hydrogen carbonzte solution and then with dilute sodium
hydroxide solution. _ \
The sodium hydrogen carbonate extract on
acldification gave the iodo acid which crystallised from
rectified spirit in colourless needles, m.p. 217° ( efferv. ).
ts alcohwlic solution gave a deep red colourstion with
alcoholic ferric chloride.
Analysis ¢
3.626 mg, of the substance.gave 3.002 mg, of
carbon dioxide and 0,882 mg. of water.



5.052 mg., of the same substance gave 5,710 mg, of

silver ilodide.

(1
1

Found t C
c

22.59 %
22.87 7 § H

1,187 § I = 61,10 4.
1.434 § I = 60,47 7.

e

-0

i
L]

I

CgHg0 I, requires

The methyl ether of the methyl ester of the above
di—iodo acld agreed directly with the methylated and —
esterified product of the di-iodo acid obtained by
iodination of B-resorcylic acid as described on .-

The sodium hydroxide extract from above on
acidification gave the lodo ketone which crystallised from
alcohpl in colourless needles, mp. 98-99°. Its alecoholic
solution gave 2 red colouration with alcoholic ferric
cnloride. The same di-iodo ketone was obtained on lodination
of athydroxy-L-methoxyacetophenone as described on p. 7l

Analysis ¢ '

4,352 mg. of the substance gave 4,156 mg. of
carbon dioxide and 0,790 mg. of water.

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

of silver iodide.

(i d

c

26,06 4 3 H
25.83% 3 H

61.23 %.
60,76 %.

1

Found 2,034 3 1

1.91% 3 1

ol

C

-
i
}]
i

CyHg03 I, requires

.

E1bs Persulvhate Oxidation of 2-hydroxy-3,5-di-iodo-

Yomethoxybenzoic acid 3 2,5-Dihvdroxy-3-isodo-l-methoxybenzoic

acid
2-Hydroxy_3,S-di_iodoJ#-methoxybenzoic acid ( 2 g. )

wag dissolved in sodium hydroxide solution ( 10 4 ; 80 m1. )

\

LV
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a,nd' oxldised with pofas’sium persulphate solution ( 1.8 g. i -
In 40 ml. water.) as usual. The product obtained érystallised
from water in yellowish needles, m.p. 212° ( efferv. ). ¥
and ixed mp. with 2,5-d1hydroxy-3-todo-i-me thoxybenzole
acida desci'ibed before was not depressed. Yield 0.33 g.

eco sitz.on of 7-hyvdroxy-5, 8-d1-iodo-2-
methzlchromne by prolonged boﬂigg with acetie acid 7=
Hydroxy-6-10d0-2-me thylchromne

7-Hydroxy-5,8-di-iodochromne ( 2 g. ) was refluxed
in glacial acetic acid ( 120 ml. ) for 4 howrs, on a wire
gauze. The solution becéme deep violet. It was cooled,
filtered and added to ice-cold sodimm hydrogen sulphlte
solutlon, The product obtained crystallised from alcohol in
colourless needles, m.D. 258--260::° ( decomp. ). Yield O.k g.

e

Analysis )
7,076 mg, of the sabstance gave 5.560 mg. of
siiver lodide. | | | o
Found . s I=%. 487,
C1oHp03T requires * I = 42,05 %,

‘I'ha methyl ether, prepared by refluxing the 6-iodow
derivative ( 2 g. ) in acetone with dimethyl sulphate
( 2"ml- ) in presence of anhydrous potassium carbonate (% g.)
for 3 hours, crystallised from ethyl alcobol in colmmless ~
needles, MeDs 238°



Analysls ¢ -
| 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 5.29% mg. of
silver iodide. ‘
Found sC=. 473 H
CieHg03 I requires : C = l!-1.'77 % § H

2089 % ; I = )*oo66 %o
2.85 % I-= )"'0019'%0 '

Alkaline hzdmlxsis of Z-metllogz-é-iodo-.?.-methg-
chromne : 2-Hydroxy-l=methoxy-5-1lodo-acetophenons and

2-hydroxy-k4-me tho xy- 5.1oaobenzo ic acid
7-1'5etnoxy-6-iode-2-met‘1ylchromne (1g.) vas

refluxed with sodium hydroxide solutlon ( 10 % 40 mil, ) for

4 hours when it complately went in solut:lon. The iodo ketone

~ne

and the iodo acid o'btained were sepaprated as be:t‘ore.

The iodo acid erystallised from dilute acetic acid
in yellow needles, mMa.p.. 245? ( efferv. ). Its alecoholie
solution gave a red colourg%iﬁn with aleoholic ferric chloride.

'Ag'a;zsis s
4.452 mg. of the substance gave 5.376 mg. of

carton dioxlde and 0,932 mg. of water.
8.832 mg. of the same substance gave 7.002 mg.
of silver lodide.
C=32,9523 H=2,34+2 ; I =142,86 %.
CgHy0, I requires ¢ C = 32,66 % 3 H= 2.34 % s I=43.20 %,

Found

-

The ketone crystallised from ethyl alcolol in
colourless long needles, m.p. 161°. Its alcoholic solutien gave

o



a red colouration with alcgholic ferric chloride. The same
iodo ketone was obtalned on iodination of 2-hydroxyel-
me thoxyacetopherone as_described on p.7!.

e

Analysis ¢
11,068 mg. of the substance gave 8.78% mg. of
silver iodide. ) |
Found -t IT=42,90 %,
CoHg03 I requires ¢ I = lé. 50 %.

AY

~ Elbs Persulphate Oxidation of 2-hydroxy-lemethoxy=

9=lodo-acetophenone ' 2, 5-Dihydroxy.lme thoxyacetophenone

| 2.Hydr6xy.’+-methén-S-i@do-acetophemm (1g.)
in sodium hydroxide solution \ 10 Z § 40 ml. ) on oxidation
with potassium persulphate ( 0.9 ge in 20 ml, water ) as
usuzl, gave an iodine free éroauct. It erystallised from
aqueous ethy].‘aleohel in yéllewish needles. M.P., and mixed
m.p. with 2,5-dihydroxy-4-methoxyacetopherone ( Bargellini

and Aurelli loc.cit, ) was 169-170° ( decomp, ). Yield 0.16 g. -

ay

Iodination of 7-hy drogfiévo@

7=-Hydroxy-8-iodoflavone

7-Hydraxyf1ay§m ( 1.19 g. § 0.005 mle ) was
dissolved in warm alcohol (‘30 ml. ) and treated with fodine
( 0.5 g. § 0.002 mle_j and lodic acid ( 0.3 g. ) in water

with stirring for 2 hours. The separated product crystallised

in colourless needles.from aleohol, m.p. 230°. Yield 0.8 g,



i

Analysis . N
9.998 mg, of the substance gave 6,196 mg. of

silver iodide.
TFoumid : I= 33050 %0
Gy 5HQO3I.H2Q ‘z"equires t I= 33021*' 70

It decomposed on drying in vacuo.

The same iodo derivative was obtained on lodinatien
of 7-hydroxyflavone ( 1.1§ g. §0 005 mle ) with iodine
( 1.27 g. § 0,005 mle ) in presence of ammonia ( 30 m. ).
Tield 1.2 g. ‘ :

Iodination with twice the above ammounts of iodine
( 1.0 g, § 0.00% mle ) and iodic acid ( 0.6 g ) gave only
the above S-iodo derivative in’ better yield. Yield 1.1 g.

The nmath}‘r_’.}= ther , prepared by refluxing 7=hydroxy-
8-1odaf1avone ( 2 g. ) in acetons on a steam bath with
dimethyl sulphate ( 2?9;. ) and anhydrous potassium carbonate
(4% gs ) for 7 houi's,‘ crystallised from ethyl aleohol in
colourle ss needles, m.p. 210-211°,

 Analysis ¢

8,92 mg. of the substamce gave 16.52 mg. of
carbon dioxide and 2.32 mg. of water.

9.076 mg., of the same substance gave 5.678 mg. of
silver iodide.

Found

-

C=5.79% 5 H=2,90% 5 I=33.59%

4

e

(2]

C16H4103I requires



Alkaline hydrolysls of 7=methoxy-8-iodoflawne :
2-dero§z-3“-iddo-.lf-methbgacetoghemm and a-gzdrogz-at-iogg'-
k.methoxybenzolc acid

7-Methoxy-8-iodoflavone ( 0.7 g. ) was refluxed
with aqueous alecoholic sodium hydroxide solution { 10 % H
30 ml. ) for 4 hours, On working mp as usual 2-hy&roxy‘-3- ‘
iodo-demetho xyacetophenore and 2-hydroxy-3-iodo-l&-
methoxybenzoic acid were obtained as seen by direct comparison,

7=Hydroxy=-56,8-di-iodoflavone
7-Hydroxyf1avane ( 1,19 g. § 0.005 mle ) was
dissolved in warm alcohol and iodinated with Isdine ( 1. 52 g. §

0,006 mle ) and iedic acid ( 0.7 g. ) in water with vigorous
stirring for 2 hours. The §r6duct obtained crystallised in
colourless needles, from acetlc acid, m.p. 282-283° ( decomp, ).
Yield 1.5 g. B |
Anaiysis «
11.002 mg, of the substance gave 10,606 mg. of
silver lodide.
. Found ¢ I=52,114%.
Cy5Hg03I, requires : I = 51.71 %.
The product was stable in boiling acetic acid.
With excess of the lodinating reagents the same
product was obtained in better yield.
The met s Prepared by refluxing the above
di-iodoflavome ( 2 g. ) in acetone with dimethyl sulphate
(2 m. ) in présence of anhydrous potassium carbonate ( 4 g. )
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for 8 hours, crystallised from dilute alecohol in colourless
néedles, Me Do 198‘19900

Anslysis ¢
7.88 . of the substance gave 19.98 mg. of

carbon dioxide and 1.32 mg. of water,

7.682 mz. of the same substance gave 7.112 mg. of
silver lodide.

Found t C= 38 65 % ; 1.87 % § 1= 50,054,
C,GH,OO3I2 requires ’3 =.38, 10 %35 H=1.99%3 I=5.28 %

’ Alkaline gzdrolzsis of 7-methoxy-6, &di-iodoﬂavone H
2-Hydroxy- 3,5-6.1- do-h-metmgacetoghemne and 2-hydroxye3y5=

di-lodo-b-methoxybenzoic acid ‘
7-Methoxy-6,8-di-1odoflavone ( 1 g. ) was refluxed

with sodium hydroxide solution ( 10 % § 30 ml, ) for 4 hours.

’ll

The product obtained on acidification on working up as usual
gave 2-hydroxy-3,5-di-iodo-k-methoxybonz ic acid ard 2-hydroxy-
3,5-di-iodo-h-metmxyacetop‘hemné as seen bi direct comparison.

Iodinatien of 2-hydr 0xXy=6=-metho xyacetophenone ¢
2-Hydroxy-"5=10do-6-me thoxyacetophenone

~ 2-Hydroxy-6-methoxyacetophenone ( 0.83 g. §
0,005 mle )awas dissolved in warm alcohol.and( iodine
crystals ( 0.5 g. § 0.002 mle ) were added. To the stirred
reaction mixture iodic acid ( 6,2 g. ) in vater was added. The
reaction mixture was stirreéwfor 2 hours and the separated‘
product crystallised from ethyl alcohol in thick yellow
needles, m.p. .;116_?.‘ Yield 1 g. Its alcoholic solution gave a

-



red colouration with alcololie ferric chloride. - -

Analysis @
11.80 mg, of the substance gave 5.548 mg. of

silver iodide,

»e

Found I=13.74%,
I = 43,50 . |
The same iodo derivative was obtained en isdination
of 2-hydrox§-§-m‘ethaxyacétophenone ( 1.62 g, 0.01 mle )
elther with iodine ( 2,54 g, §.0 Olr’mle ) and atmonia
( Yie1d 2 1lg. ) or "with lodine mmchlomde ( 1.62 g2e
0,01 mole ) in acetic acid. Yield 0.8 g.
2..Hydroxy-5-iodo-é-metkmxyacetophemne ( 0.2 g. )

on methylation with dimethyl ‘sulphate ﬁ 0,2 mi. ) in acetone

*

CoHg03 I » ﬁequiresw

solution in presence of anhydrous potassium carbonate (0% g, )
by refluxing for 8 hours on a steam bath gave 2,6—dimethom-
5-iodo-acetophenone ( same as 2,6-dimethory-3-lodo-acetophenone )
described earlier, | ) ‘ |
2-Hydroxy=3,5-d1-iodo-b=me thoxyacetophenone
2. Hydroxy-6nethoxyacetophenone { 0,83 g. § 0.005
‘mole ) was treated in warm alcohol with iedine ‘erystals
( 1,01 g. § 0,004 mle-) with stirring followed by iodic acid
E 0.5 g. ) in water. The separated shining product erystellised
from ethyl alcohol in tiny yellow needles, m.ﬁ. 111°. Yield
1.6 g. ‘
The di-liodo ketone did mot decompose even on
prolenged refluxing ( 5 hr, ) with glécial éceéie acid.

-
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The same di-iodo derivative was obtained on
fodination of 2-hydroxy-6-methoxyacetophenone (_0.83 ge §
0,005 mie ) with fodine ( 2,54 g, § 0.91 mole‘) ie presence
of amonia ( yleld 1.4 g. ) or with lodine mmochloride
( 1.62 g. § 0.01 mle ) in acetic acid ( yield 1.2 g. ).

Ibdipation of 2-hydroxy=i.methoxyacetophenons *

2-Hydroxy=3- i0 do-l-me tho xyacetophenons and 2-
hydroxye=3,S=di- mdo-ﬁ-metho;_czacétoghe nohe

2. Hydroxy-4=methoxyacetophenone ( 1.66 g. § 0.01
mle ) in wvarm alcohol was treated with Mdine erystals
( 1.01 g. § 0.00% mle ) and ilodic acid ( 0.5 g. ) in water

;fith vigorous stirring for 2 hours. The éei;arated shining
solid crystallised from ethyl alcohol in thick white needles,
mp. 152°. Yield Ok g,
" The mother liquor on dilution gave a 1little 2-
hydroxy=3,5-di-1iodo-lU-methoxyacetophenone, m.p. 98-99"-‘
Yield 0.2 g.

Q-Hy O XY= h.w 5. do-acetophenonse
2-Hydroxy-h-metmxyacetophenone (1,66 g. ;‘ 0,01

mwle ) was lodinated with fodine ( 2.5 g. § 0.01 mle ) in

presence of ammonia., The product obtained on acidification
crys%allised from ethyl alcolnl in colourless long éeedles,
m.p. 161°, fLield Ok g. |
W@Wﬁ 25l
Dih dros -di-iodobengzoic acl |
2 l-l-Dihydrexybenzoic acid ( 1.5% g 3 @ 91 mle )

-
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'was fodinated with fodine ( 2,03 g. 0,008 mle ) and iodic
acid ( 0.8 g. ) in water, The separated product crystallised
from benzene in brown needles, mip. 218?"('efferv. Yo Yield
2.8 g. Some decomposition wa;s observed on heating with
acetic acid,

‘Analysis s
~ 27.230 mg. of the substance gave 31,708 mg. of
silver iodide. S
' Found ¢ I = 62,94 %,
CpHy0, I, x;equires ] 11"-- 6é. 56 %o

The same di-lodo acld was obtained on iodination
of B-reéorpylic acid ( 1,5% g. § 0.01 mle ) with ledine.
( 5.08 g, § 0.02 mole»j in presence of aqueous ammonia,
Yield 3 g. ) | V

Nicolet and Sampey ( J, ‘Am. Chem, 'Soc., 1927, 49,
11796 ) prepared the above di-iodo acld by iodinatlon of
Peresorcylic acid with lodine in ether using litharge as an
oxidising agent. They reported m.pe. 193-196? ( decomp. )

Methyl.2,l=dime thoxy=3, 5-di- lodo~bengoate
The above di-iodo acid ( 1.5 g. ) was methylated

and esterified simultaneously by ;:'efluxing its acetore
solution with dimethyl sulphate ( 2 !g;h ) in the presemnce of
anhydrous potassium carbonate ( L 2. ) for 10 hours, The
product obtained was pasty and solidifled after keeping for
48 hours. It was repeatedly washe\dyith cold petroleum ether
( bepe 60-é0f ) and crystallised from a mixture of benzene

n



and petroleum ether ( b.p. 60-89? ) in colourless neédles,
mp. 60°, | o '

Analysis
3.956 mg. of the substance gave 3,818 mg, of
carbon dioxide and 0.766 mg, of water.

111,028 mg. of the same substance gave 11,706 mg.
of silver lodide.

"
i

Found 26,34 2.5 H=2,174 § I= 5711 4,

26,79 % 5 H=2,23% 3 I=56.67%.
2,4=Dime thoxy-3 ,5-di- Iodobenzoic acid
Mathyl..2,4edime thoxy-3,5-di-Iodobenzoate ( 1 g. )

was treated with sodium hydroxide solution ( 10 % § 25 m1, )
and kept In a hot water bath at 60° 111 all of it went in

*»

c

CioHy04I2 requirds

solution, The acid obtained on acidification cryétallised

from silute acetic acid in colourless needles, m.p. 183-1849,

«m

Analysis : ‘

4,518 mg. of the substance gave 4,132 mg. of
carbon dloxide and 0.772 mg. of water. |

18,040 mg. of the seme substance gave 19.50k mg,
of silver iodide,. |

Founq st C

i}

g#.96 % § 8=21.91% 3 I=58,57%.
24,88% § H=1,84% § I = 58,53 %.

Colig0y I, re quires 2 C
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Attempted lodinstion of 2-methylchromone, flavone,

S-methoxy-and 7=metho xy-2-methyl chromne

(2) With jodine and iodic acid

The chromone or flawone derivative (0.01 mle ) was
dissolved in warm alcolol and treated with lodine ( 1.01 g. §
0.00Lk mle ) and iodic aeid ( 0.35 g. ) in minimum quantity
of water. The resction mixture after stirring foi' 2 hr. was
poured in sodium hydrogen sulphite solution. The product
isolated in every case was the starting meterisl.

(b) With dodine and ammonia

The chromne or flavone derivative ( 0.01 m:ie } was
dissolved in ammonia ( 40 ml. ) and dioxan ( 25 ml., ) and
treated with ilodine (.2. 5% g+ § 0.01 mle ) solution with
stirring for 1 hr. snd the solution then acidified with cold
dilute ’sulphuric acid. The product obtained in every case wes
the starting moterial, |

(c)_wWith lodine monochloride

" The chromone or flavone derivative ( 0.01 mle ) was
treated with iodine mrmochloride { 3.2% g. 3 0.02 mle ) in
acetic acld and kept in an oven a£ 60° over-night. On dilution
with sodium hydrogen sulphite splution it gave a chloro
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.



