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The present work forms a part of\@hg system&t;i/c/
' \*{%@JM&’%\\ e
study of the chemistry of flavones and flavamotes==—"

going on in the laboratory here for the past few years.

It deals with (1) the synthesis of iodo-flavores and
-flavaromes by direet ifodination j (1i) chloromethylation
of some flavores and flavarores and the conversion of the
chloromethyl derivatives into formyl, acetoxymethyl and
alkyl- er.asyl-aniromethyl derivatives j (111) synthesis

of some biflavo wls by Ul‘lhmgnn._\reagtion on 1o_§iozg‘lavo.r§e‘s' 3
(iv) synthesis of cyamflavones; by Rosemund-von Braun
reaction on the iodoflavores and (v) Beckmann rearrangement

of the oximes of some C-acyl flavores.

In chapter I ( Gemeral Introduction ),the previous
work on the substitution in flavores and flavamres has

been briefly reviewed.

) _ Chapter II deals with the synthesis of some. |
iodo~ flavoms and -flavamres. The iodination of ‘7 ’+-
dihydroxy-, 7—hydroxy-—4—methoxy—, 7 4 dimethoxy—, 5, 7—
dihydroxy-— and 6—hydroxy,f‘1avorg y simple-, 7-hy droxy -,
—hydroxy-lr-methoxy- and 4-—hydroxy-—flavamne has been
carried out, by using either (1) iodine and iodic acid or
(2) iodirne and ammonha or (3) iodire momchloride as
iodinating agents. ‘ '

7s4-Dihydroxyflavore with iodire and iodic acid
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or with iodire and ammonia gave a momw-iodo derivative
‘which‘ has been assigred the 8-iodo structure as 1ts methyl
ether o':n alkalire hydrolysis gave the krown 2-hydroxy-3-iodo-
4-methoxyacetophe rore With twice the amount of iodire and
ammqniaA?,lfidihygiroxyﬂavpm gave the 8,33-di-fiodo
derivative. Its methyl ether on hydrolysis gave the krown
2-hydroxy-—3~iodo-k-methoxyaeemphenone and 2—hydrow-é-iodo-
ll-omethoxybenzoic acid. with thrice the amount of iodire

and ammonia the same flavors gave the 8 +3, S-tri—iodo -
derivative. Its methyl ether on alkalire hydrolysis gave
é-hydromr—é—iodo—lf-methoxyacetophemne and é é-di-iodo-#-
methoxybenzoic acid. The latter Was-- synthesised for
comparison by iodingtion of u-hydmxybe nzoic acid followed
by simultareous methylation and esterification and

subsequent hydrolysis of the ester foz-med.

‘7-Hydroxy-—l+—metho:qrflavom on iodination with
different quantities of ifodire and lodic acid gave the
8-lodo and the 6,8-di-iodo derivative as seen from the
résults of hydrolysis. Yo tri-iodo derivative could be

obtaired even with excess of lodinating reggents.

7,4-Dinethoxy flavore on iodiration with excess
of lodire and iodic acid gave the 8-1odo derivative as
seen by the direct comparison with the product prepared
‘earlier.

5,7-Dihydroxyflavore on lodination with ifodire

-
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ard iodic acid and lodire and ammoniasgaveaasdi-iodo
derivative, the methyl ether of which remaired unchanged
on boiling with alkali. As m cogmaforg derivative was
formed on boiling with alkall there was ro iodire in the
é-pbsition. The 6, 8~d5:~iodo structure has been tentatively
assignad to this Dproduct. Neither a momw-iodo mr a
tri-iodo derivative could be obtaired under different "
conditions of reactio,n with any of the iodinating agents.

6—Hydroxvf1avom on 10dlnat10n with lodine and
lodic _acid gave a mo o -iodo derivative to which the S—iodo
structure has been assigred in analogy with the previous
work on substiit;qti‘o'n_ir;_Q-hydroxyflavcre and on the
basis of IR spectral data.

‘ 6~Methoxy- and 7 8-d3.hydroxyf‘lavone could ot be
iadinated by ary of the three lodinating agents.

, Sim:p,l? flavamm coulsi 9,1113{*?6, io,@i,natesi with
lodine morochloride. to .8 mom-iodo-derivative to which the
3-odo structure has been assigred as on refluxing with
potassium acetate and acetic acid it was converted into
simple flawvore,

7 -Hydroxyflavam v o n lodination with iodi re and
iodic acld as well as with iodire and ammoniag in c{ifferent
proportions _gave a mom-iodo and a di-iodo derivative, ) |
These wers treated with potassium acetate and acetic acid

when the former gave 7~-hydroxyflavore and the latter gave

~
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; morp-iodoflavore derivative, the methyl ether of which on’
alkaline hydrolysis gave a mixture of 2fhydgqu—lr—methqm—
“Sfiodoacetophe‘mgg and é-hydroxy-lr-methoxy-ﬁ—iodqbenzoic
acid. Therefore the mom and the di-iodoflavarones have
been assigred the 3-iodo- and the 3,6—di—iodo structures

respectively.

- 75Hydgom(f§1m§'thowflavamm on iodimation with
lodire’ and iodic aeid or with iodire and ammonia gave the
.’%,6-&1__—19&9 derivative. The structure has been assigred on
the basis of the hydrolysis of the methyl ether of the
moro-lodoflavor® derivative obtaired from the di-iodo-
f;l._gva{pnel derivative by reaction with potassium acetate

and acetlie geid,

. b-Hydroxyflavarmore on iodimation with iodims
, RIA ) )
ard iodlc acld gave the 3,5-di-iodo derivative. Its methyl
ether on alkalime hydrolysis gave 3,5-dl-iodo-4-methoxy=-

bemoic‘ acid described earlier.

) .. - 6-Hydroxyflavamorme could mt be lodinated
either with iodire and lodic acid or with iodire and
ammonia, but with lodire morochloride a chlorinated

‘product was obtaired which has mt been investigated.

Chapter IIT deals with the chloromethylation
of some flavones and ;f_‘layarpp?st "3‘.‘_};’3’ chloromethylation
of 7-hydroxy-, 6-hydroxy-, 6-methoxy - and 6-m§t;hoxy-j— o
methyl-flavore and simple- and 7—methoxyflavamm has been
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carried out with paraformaldehyde and hydrogen chloride

gas in acetic acid,

m 7-Hydroxy~- and '6-hydzjoxyffflavore on
chloromethylation gave the 8-chloromethyl and the
5—thorqmethyl derivatives respectively. On Sommelet
reaction the former gave the kmwn 8-formyl derivative and

the latter gave the kmwn S5-formyl derivative.

o 6—Methoxyflavom on chloromethylation gave Nm,‘af-
di-@:hloromethyl) derlvative. This on reduction gave 3
,product which Was found to be identical on direct ’
comparison with the product synthesised as follows :

' Quirpropiopherone ‘was subjected to Kostar.ecki-—Robinson
benzoylation and the 6—mdro:qr—3~methylflavom ob’cained
was methylated and then sub;]ect“d to chloromethylation.

& momehloromethyl derivative was obtaired which was
reduced. The reduced product was found to be identical |
with the product Qesc?ibed,abgyg,: Ore of the chloromethyl
group 1s, therefore, in ‘E?he._.ifws‘i.ti&n;-s?be.qthe,r .
chloromethyl grogxpﬂif assigred the éoposition on the
basis of the IR data.

-

_ Simple flavarom on chloromethylation gave the
3-chloromethyl derivative which on reduction and
dehydng;enatiqg with selenium dioxide gave the krown
3-methylflavore. |
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' ' 7~Methowflavamne on chloromethylation gave
the 8-chloromethyl derivative. On reduetion and dehydro-
genation with selenium dlpxide it gave the kmwn
7-methoxy -é ~-methylflavore.

' Some of the above chloromethyl derivatives have
been coziverted into the corrésponding acetoxymethyl o »
derivatives, and some have also been condensed with secondary

amires such as dimethylazrlne and morpholine.

P

In chapter IV, the synthesis of aome bif}.avoryls
by the Ullmann reaction on the momw-iodoflavores membioned
in chapter IT has been deseribed. '

o 7-Methoxy-6-lodo- and 7, -dlmethoxy-é-iodo— -
flavona on Ullmmm reaction gave, 7 7”-—dimethoxy-—6 6”-biflavoryl
ard 7, 7” L 1+ -tetramethow-6 6”—b1f1avoryl respectively.,

o .6-Methoxy-5-1odoflavone on a similar reaction
gave 6 6”-dimethoxy-—5 5 —bifla,voryl.

) ~_ With a view to synthesise unsymmetrical _
blflavoqyls it was thought of interest to study crossed
Ullmann reactions. Before proceeding with the crossed
Ullmann regetion between two iodoflavones someé crossed
Ullmann reactions were carried out between iodoflavoms _
and 1odobenzene and 7-methoxy-6-—phenyl—, 7 lf-dlmethomr-é—
pheryl-, and 6-methoxy-5-—pherwlflavone synthe sised. However,
the crossed Ullmann reagction between ?—methomr—B-iodoflavom

~
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and 7—methoxy-6~10dofiavone did mt give ary pure
product.

Chapter V deglg with the synthesis of some c¢yam
flavores from the ilodoflavores through the Rosemund-von

Braun reaction.

7-Methoxy-6-1odo- and 7,k dime thoxy-6-1odoflavore
on Rosermmund-von Braun reaction gave the corresponding
ey aro derivative Se With ‘}0 % sulphuric acid"}-—methoxy—é-—
cyamflavone gave 7—hydroxyflavom—6—carboxylie acid and
7, ’i--dimethoxy-émyamflavone gave 7—hydroxy—lr~methoxvf1avon e
6-—carboxylic acid. On alkalire hydmlysis both the
cyaroflavores gave 2—~hydroxy-—’+-methoxy—5-cyambenzou: acid

as seen by direct comparison with an authentic specimen.

o 6-Methoxy~-5 -iodcflavone on Rosermund-von Braun
reaction gave the corresponding 5—cyam derivative which
on hydrolysis with sulphuric acid gave the corresponding
acid and on alkalire hydrolysis gave 2—acety1—j—hydroxy—
6-methoxybenzoic acid.

.7 -Methoxy-3-io q.ofl“a;v‘a,m'm‘ on Rosermund-von

Braun reaction gave 7-methoxyflavore.

In chapter VI gthg _Beckmann rearrangement of the
gxime_s of some acetyl and formyl flavores has been

described,
The oxime of 7-hydroxy-8-acetyl- and 7 -me thoxy -8 -

-
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acetylflavore on Beckmann rearrarngement gave the
corre sponding 8—;¢etamid0 derivatives which on hydrolysis
with sulphuric ,acid___gave the corresponding 8-amiro
derivatives. 7-Hydroxy-8~amimflavore was obtaired for
comparison by the reduction of the krown 7—by@ro:q'78_-
nitroflavone with stammus chloride and hydrochlorie
“acid.

The oxime of 7-hydroxy—8-—formyl and 7-—methoxy-8-—

formylflavom on Beckmann rearrangement gave the N
corre sponding 8—cyamflavone whlch on hydrolysis gave
the correspondim kmwn ,flavom 8-carboxylic acidse

o The oxime of ‘7-hydroxy’8—benzoy1flavone on

Beckmmm rearrangement gave 7-hydroxy-8-benzemidoflavore

which on hydrolysis gave t e 8-amirm derivative described
above,.



