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SUMMARY

~ The present studies deal with (i) the synthesis of
iodo~chromnes and =flavones by direct iodination and by the
Ko stanecki-Robinson acetylétion and benzoylation of iode
phemolic ketones 3 (ii) synthesis of cyamo-chromnes and
-flavones, by the Rosenmund-von Braun reaction on the iodo-
chromones and-flavones synthesised and by the Kostanecki-
Robinson acetylation and benzoylation of cyeno phenolic ketones
and & study of the hydrolysis of the cyamo-chromnes and
-flavones with acids and alkali § (1il) synthesis of bichromnyl
and biflavonyl derivatives by the ﬁllmann reaction on
icdochromones and flsvwones and (iv) chloromethylation of some
chromnes and flavones and the conversion of some of the
chloromethyl derivatives into acetoxymethyl, methoxymethyl and
cyanonmethyl derivatives. '

Part I ¢ Synthesis of iodo-chromones and-flavones

Section (i) ¢ The iodination of 2-methyl-,5-hydroxy-
2-methyl- and 7-hyéroxy-2~methylchromne and Se-hydroxy-and
7-hydroxyflavone has been studied with three lodinating agents @
(1) 1lodine and lodic acid, (ii) iodine and ammnia and (1ii)
io&ine mnochloride. ” |

2-Methylchromone and flavone could not be iodinated
by any of these three methods.

S5=Hydroxy-2«-methylchromne on iodinstion with
theoretical amunts of lodine and iodic zcid gave 2 mono iodo
derivative which has been a2ssigned the 8«iodo structure as on

nitration it gave a product identical with the iodination

‘
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product of S-hydroxy-6-nitro-2=methylchromone. Further, its .
methyl ether on 2lkaline hydrolysis gave 2=-hydrcxy-3-iodo-6a
methoxyacetophemone, With twice the amounts of iodine ang
lodic acid S-hydroxy-2-methylchromne gave the 6,8»&1«1060
derivative. Its methyl ether on hydrolysis gave 2-hydroxy-3,5-
di-iodo=-6-methoxyscetopherone., Similar results were obtained on
lodinating Se-hydroxy-2-methylchromne with iodine and ammnia
and iodine monoechloride. 5-Methoxy-2-methylchromone could not
be lodinated by any of the three methods.

S-Hydroxyflavone on lodination with iodine and iodlc
acid gave the 6,8-di-icdo derivative. The structure was assigned
on the basis of the hydrolysis results.

‘ 7=Hydroxy-2=methylchromne on iodination with iodine
and iodic acid in different proportions gave 2 mno=iodo and
<8 di=iodo derivative. Thess were methylated and hy@rolysed
when the former gave @ mixture of 2«hydrcXye3=lodo=li
methoxyacetophenone and 2-hydroxy-3e-iodo-tmethoxybenzic acid
~ and the latter gave a mixture of 2-hydrcxy-3,5=di-1i0do-L
methoxyacetophenone and 2-hydro ::y-a3; S5edi=iodo=-U-methoxybenzoic
acid. The structures of these were determined and on the basis
of the resulfs the lodo-chromones have been assigned the
8=i0do- andgng-diaiodo structures. On lodination with iodine
and ammonia or with lodine mmochloride 7-hydroxy-2-methyl-
chromne gave only the 8-lodo derivative. 7-Mgthoxy-2-methyl-
chromone could not be iodinated by any of the thrae methods.
7<-Hydroxyflevone on iodination with iodine and iodiec

acid gave -the 8-iodo and the 6,8-di-iodo derivatives. With

-
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lodine and ammnie 1t gave the 8-iodo derivative in g00d yield.
The structures have been assigned on the basis of the hydrolysis
resuits. ‘

¥ tri-iodo derivative could he obtained in any case
even with excess of the lodinating reagents.

\7-Hydroxyh6,S-diuiodouzmmethylchronone decompo sed
on heating with acetic acid. The iodine atom in the 8-position
was elimineted leaving the 6-icdo derivative in almo st pure
condition. Its structure wes determined on the basis of the
products obtained on hydrolysis.

Section (11) ¢ The iodination of 2,4 and 2,6
dih?drcxyacehaphenéne was then studied and 3=i0do=, S5-iodo-
and 3,S;di-iodone,deihydroxyécetophenone and 3,5«G1i=10d0=2,6x
dihydroxyacetophenone were synthesised.

3= Iodo=,5-10do- and 35 5=d1=10do=2, bedihydroxyacetophenone
on Ko stanecki-Robinson acetylation gave the 8—iodo~, 6-iodo~ and
6,8-di-iodo-?-acetoxya3~acetylo2emethylchronbne regpectively
which on de-esterification with cold sulphuric acid gave the
corresponding 7-hydroxy compounds. The 8-iodo znd 6,8«di-i0do
derivatives were also obtained from 7-hydroxy=3-acetyl-2-
mefhylchromone by iodination with lodine and iodic acid,

7=Hydro xy=-6,8=di-i0do=3-acetyl-2-methylchromne on
heating with acetlc acid underwent decompo sition giving the |
6-iodo derivative.

2, 4-Dihydro xy-3-iodo-acetophenone on Ko stznecki-
Robinson benzylation ang subsequent treatment with sulphuric

acld gave 7-hydroxy-8=iodo-3-benzmylflavone which was also
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o) bté ined from 7-hydroxy- 37» benzoylflavone by vio dination with
iodine =nd iodlic acid or iodine and ammnia. Both S-iodo- and
3, 5-3i-10d0=2, 4-dihydroxyacetophenone oﬁ benzoylation and
subsequent treatment with sulphuric acid gave 7-hydroxyaé-iodc;
3-benzoylflavone, The 6,8-di-iocdoflavone was however obtained
by the iodine%ion of 7=hydroxy-3-benzoylilzvone.
2,6~DihydrozyA3,SLdiciodoaébetOphenone on Xostanecki-
Robinson acetyiation and benzylation gave S-acetoxy-6,8-
di-iodo=3-2cetyl-2-methylchromne and 5-benzoyloxy=-6,8«di-
iodo-3-benzoylflavone respectively. These were de-esterified
with cold sulphuric acid. The hydroxjadiaiodonchromone and
égmaymnemwenefﬁduﬁd?ponbe@i@eﬁ&icgl with the di-iodo derivatives
obtained from 5~hydroxy~3~acety1=2=methylchronone and 95-hydroxy-
3=benzoylflavone respectively.
The 21kaline hydrolyvsis of the 3-a2cyl-iodo-chromnes
and -flavones hes been studled,

Part II :-Synthegls of cyamp=-chromnes and =flavones

Section (1) : 7-Methoxy-8iodo~ and 7-methoxy-6-iodo-
2=-methylchromone and 7=-metho xy-8=iodoflavone on Rosenmind-von
Braun reaction gave the corresponding cyamo derivatives. These
were demethylated to the corresponding hydroxycyano compounds
and hydrolysed with sulphuric acid to the corresponéing hydroxy
carboxylic acids. The B-cyam-7-methoxy derivatives on hydrolysis
with 70 4 sulphuric acid gave 7-hydroxy-2-methylehrorone and
7=hydroxyflavone. With 50 % sulphuric acid the cyamwmethoxyflavone
gave a nixture of éhe -corbamyl and 8-carboxylic acid

derivatives. 7=Methoxy=-6mcyam=2-methylchromne with 50 %
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sulphuric acld gave 7_-:methoxy~2—methylchronbne-6-carboxylic .
acid vhereas with 70 % sulphuric acid it gave the demethylated
acid. On alkaline hydrolysis depending on the cyamchromone a
mixture of 3-cyam=-or 5-cyano-2-hydroxy-b-methoxyacetophenone
and 3=Ccyam-Cr S5-cyano-2e-hydroxy-t-methoxybenzoic acid was
obtained. 7-Methoxy-8-cyanoflavone gave a mixture of 2-hydroxy-
3-cyano-lk-methoxybenmic acid and 2w NYATO XY= 3= CYANG = w It@ £hO X T
dlbenzoylmethane as seen by direct comparison with the product
synthesised by the Baker~Venkataramenntransformetion of
2-benzyloxy-3-cyano-l-methoxyacetophenone. The cyaro compounds
could not ;oe reduced either with sc;dium and alcohol or lithium
aluminium hydride. Attempted syntheslis of an aldehyde by
Stephen reaction also failed. )

S« Hydro xy=8« iodos22-methylchromone on heating with
cuprous c:;ranide gave the corresponding S-cyamo derivative in a
Very poor yield. . )

3-Cyanc- and 5-cyam-2-hydroxy-lt-methoxyacetophenone
were synthesised by partisl demethylation of thé cyano ketones -
obtained by the Rosenmnd-von Braun reaction on 3-iodo- and

5=10d0=2,dimethoxyacetophenone.

Section (ii) : 3-Cyano-~ and S5-cyam=-2-hydroxy-l-
.methoxyacetophemné on Kostaneckl-Robinson acetylation gave
8- cyano~and 6-cyang«y- me tho Xy=3=2cetyl-2-methylchromne
respectively. On benzoylation they gave 8-cyamo= and 6-cyano-7-
methoxy-3=benzylflavone respectively. These were identical with
the products obtained by the Ro senmind-von Braun reaction on the

8=iodo= and 6=iodo derivatives of 7-methoxy-3=-2cetyl-2-

LY
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methylchromone and 7~methoxym3«benzoy3:f3.avone. On hydrolysis .
with 70 % sulphuric acid 7-hydroxy-2-methylchromne and
-flavone were obtained in the case of the 8-cyamo derivativeé.
" In the case of the 6-cyazzo-chroﬁnne and -flavone the
éorrespoﬂding hydroxy cartoxylic aclds were obtained. On alkaline
hydrolysis the 8-cyano chromne gave a‘mixt'ure 0f 2«hyAroxy=3=
eyano-t=methoxyacetophenone and 2-hydro xy; 3-cyano-t-methoxybenzo ic
acid. The 6-cyamchromne on similar hydrolysls gave a mixture
of z-hydroxy-k-metboxy-ﬁ—-cyamacetophgnone and 2-hydroxy-l-
methoxy~S=cyamobenzic acid. The 8-cyanoflavone derivative
on alkali treatment gave 2«-hydroxy-3=cyano-bmethoxybenmo ic
acid and 2«-hydroxy-3i-cyamw-temethoxydibenzoylmethane. The
f-cyanoflavone on a similar hydrolysis gave a mixture ovf
2<hydroxy-l-=metho xy=5-cyambenzoic acid and 2=-hydroxyei-methoxy-
S=cyamodibenzoylmethene., Identlecal with that obtained by the
Baker«Venkataramen transformetion of 2-benz yloxy-t-methoxy-
Secyano=-acetophenone. It cyclised with sulphuric acid to give
7=methoxy-6-cyamf1avoﬁe which on hydrolysis with 70 %
sulphuric acid gave the hydroxy cartoxylic acid.

The abov%sm&%megy é(e\’kéérboxylated to the kmown

ckromnesand flavones.

Part IIT :- Synthesis of some bichromonylis, biflsvonvis

and 8-phenyl-chromone and -flawne
derivatlives

7=Motho Xy=8-10d0-~2-methylchromne and 7-methoxy=-8-iodo-
flavone on Ullmann reaction gave 7,7'=-dimethoxy-2,2'-dimethyl-
8,8'-bichrouopy1 and 7,7'-dimethoxy-8,8'~biflavonyl respectively.

-



7= Metho xy=6-lodo=2=-me thylchromone on a similar reac{:ion gave .
7, 7'~dimethoxy—2 2'-d1methyl-6 6'«bichromonyl. As 7-methoxy=te
iodon,,ebenz:y.hflavone could mot be debenzoylated to 7-methoxy-
6=Iindoflavone it was directly subjected to the Ullmann reaction
when it gave 7,7'-dimethoxy-3,3'-=dibenzoyl-6,6'-biflavonyl,

On cros;sed Ullmenn reéction with iodéxbenzene 7=-metho xy=
8= iodo=2-methylchromne and 7=-methoxy=-8«iodoflawne gave the
corresponding 8-phenyl derivatives.

The bichromonyl, biflavonyl and 8-phenyl derivatives
were demethylat‘:ed to: the corresponding hydroxy compounds except
7y 7'-d1methoxy-3 3'~dibenzoyl=6 6'¢bii‘1avonyJ. wi:gi;;dld mwt

give a pure demetnylation product.

Part IV :-Chloromethylation of some chromones and flavones
fé-kﬁethy;chromne and simple flavone on chloromethylation
gave the 3=chloromethyl derivatives. These on reduction gave
the 3-methyl derivatives ildentical with the products obtained
from g-hydroxypropiophenone through the Kostanecki-Robinson
acetylation and benzylation respectivel?. 7= Mo tho Xy=2=
methylchromne and 7-methoxyflavone on chloromethylation gave
the 8-ch10romethy}: derivatives which on reduction gave products
ldentical wit%;:gjgfmethylcmmne and 7-methoxy-8-methylflavone
synthesiged by refluxing 2-methylresorcinol with ethyl acetoaéetate
Wnd Fineweet Mewyleton .
and ethyl benzoylacetate respectively in diphenyl etherj\ The
8«chloromethyl derivatives on further chloromethylation gave
the 3,8=dichloromethyl derivatives. These on reduction gave
products which were identical with 7-methoxy-2,3,8-trimethyl-

chromne and 7-methrxy-3,8-dimethylflavone obtalned by the
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reduction of 7-methoxy-8=-chloromethyl-2,3-dimethylchromne and.
7=metho xy=8=chloromethyle3=methylflavwone synthesised according
to Da Re and Verlicchi ( Amn. Chim., Rome, 1956, 46, 90% ). .
The reduction products 6n alkaline hydrolysis gave the known
2<-hydroxy-3-methylet-methy xybenz ic acid. .

Some of the above chloromethyl derivatives have been
converted Into the corresponding acetoxymethyl, methoxymethyl

and cyamomethyl derivatives,



