
Part II

Section ( i )
. i i '

THEORETICAL
fiosenmund-von. .Braun reaction on some iodo-chromones 

and flavones : Synthesis of some cyano-chronones and flevones 

■^ryl nitriles can be prepared by many methods. 4 

survey of all the methods has been made by ^3 wry £ ^hem.

Revs., 1948, 42< 189 ) .

^erz ( ^hem., 1868, 4, 33, 396 ) discovered the 

classical synthesis of benzonitrile by fusion of the alkali 

metal salts of benzene sulphonic acid with potassium cyanide, 
further study of this reaction revelled that a good yield of 

P - nap htho nitrile was obtained from sodium j3-naphthalene 
sulphonate by treatment with excess of sodium cyanide. witt 

C Ber., 1873? 6, 448 ) showed that the less toxic potassium 

ferrocyanide gave somewhat better results.
Generally yields of purified aromatic nitriles vary 

from traces to 60-86 % depending upon the structure of the 
reacting compound. Bry reagents, intimate mixing and uniform 

heating of reaction mass to high temperatures appear desirable. 
3\he use of sand in the reaction mixture Is recommended to 

increase the yield of the nitrile by moderating the exothermic 
reaction, ^he introduction of a small quantity of iron filings 

to aid distribution of heat also gives improved yields C ^ahl 

et al. Bull. soe. Ghim., 1939, J?, 6, 533 ). Smooth reaction 

and Increased yields are also obtained by heating the reagents 

in an inert diluent such as mineral oil.

A number of dicyeno derivatives of benzene,biphenyl, 

naphthalene and higher condensed 'ring systems have been prepared 
from the corresponding disulphonates, fields are usually low
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( less than 2° % ) and the dinitrile is contaminated with the 

mo no nitrile. 5

^erz and ¥eith ( Ber., 1877, ). obtained

a-naphtKonitrile from G-bro m|iaphthalene by heating with 

potassium ferroeyanide. They also synthesised,benzonitrile 

from iodobenzene and silver cyanide, but the method has little 

preparative value.
Rosenmund et al. ( Ber., 1919, 52. 17*+9 )found that 

the replacement of aryl halogen atom by the cyano group can 

also be accomplished by the action of anhydrous cuprous cyanide, 
^he use of cuprous cyanide dissolved in cyclic aromatic amines 

was introduced in the German latent literature in 1913 ( 1239° ).

• Later, Biesbach et al. ( %Lv. chim. Acta.,1923, 6,

5*+8 ) extended the cuprous'cyanide reaction(and reported the 

conversion of a mixture of dibromoxylencs to the dinitriles.
^he technique generally used by many -workers consists in taking 

the arylbromide and a slight excess of dry cuprous cyanide in 

sufficiently dry quinoline or pyridine to form homogeneous 
complex at reaction temperatures of 15°-25^°. ^hus Newman 

( J. 4mer. Ghem. Boc., 1937, j>2, %)+73 ) converted 

a-bro mo naphthalene with cuprous cyanide in pyridine solution 

to a-naphthonitrile in 93 % yield.

*t was observed by *von Braun C Ann., 1931, ^88. ,

111 ) that bro mo derivatives of high boiling aromatic 

hydrocarbons are smoothly converted into nitriles in a very 

high yield by treatment with a' slight excess of cuprous cyanide 
at 260° without using any solvent or promoter, ^his method,



now called the ^osenmund-von Braun synthesis has been studied 

in detail by ^oelsch apd W&jmy C J. Amer. Ghem. soc., 1936, 

5>8. 1328 ) who found that the reaction is autocatalytic and 

the addition of a small amount of nitrile from a previous run 
shortens the reaction time. Gopper sulphate in small amounts 

has a marked catalytic effect whereas hydroquinone retards the 
reaction. %ey recommended the addition of °.°1 mole of 

copper sulphate per °.l mole of the iodo derivative and gradual 

addition of the halide to the mixture of cuprous cyanide and 
catalysts. This observation led to the hypothesis that only' 

the divalent copper ton can react with aryl halide to form a 
stable complex, ^he following mechanism has been suggested by 

%elsch and %itney ( J. °rg. Ghem., .19^1, 6, 795 ).

X GaJ ** —£&—»

On** * —X-*Cu] + .

JAj — X —> Co] * .................G^X + At*

Py£ •+- t-M ________ 5,

^he gradual addition of the halide to the mixture of

+ C ++ 
u - [y-

cuprous cyanide and catalysts promotes rapid conversion.
^he above two techniques of aryl halide- copper

OL

cyanide reactions with or without^basid solvent have been 
discussed by sraun ( German patent, 19^2, 7289^3 and G.s. 

patent, 19M3, 2195°76 ). %r large scale runs as in commercial 

practice, the use of a solvent or an inert diluent is 
desirable to assist the dissipation of heat of reaction, ^his 

may be either a solvent for the cuprous cyanide ( pyridine,



quinoline or phenyl acetonitrile ) or a diluent such as ' 

nitrobenzene,diehlorobenzene or naphthalene. In general the 

use of solvents enable the reaction to be effected, at low 

temperatures.
Though various halogenated ehromones and flavones 

are known they have not been subjected to this reaction. 4 few 

cyano chronones and flavones have been synthesised by other 
methods. Schmutz et al. ( Belv. Cliim. Acta., 1952, 22. 1168 ?

C.A., 1953, 4Z, 4879 ) obtained 2-cyanochromone from the oxime 

of chronone-2-aldehyde by heating with acetic anhydride. Re
et al, ( Farmaco, Pavia, Sd. Sci., 1956, 11, 678 ; Ann. Chim.,

’ * £

1958, 48, 762 ) synthesised 6- and 8-cyano-2,3-diraethylchromone 

from the corresponding nitro compounds by reduction,diazotisation 

and treatnent with potassium cyanide. They also prepared
4*-cyanoflavone by eyclisation of 2'-hydroxy-4;-cyanodxbenzoyl-

J • /

methane. 8-Cyano-3-methylflavone was prepared from 2-hydroxy- 

3-cyanopropiophenone by treatment with sodium benzoate and 
benzoylchloride. ( Da Re et al., J. Med. Pharm. Chem., i960,
2, 263 )

Bb other work on the synthesis of cyanochromones and 
flavones appears to have been reported,€yano ehromones and 

flavones have now been obtained by the Rosenmund-von Braun 
reaction on some iodo ehromones and flavones described in Part I. 

Addition of .copper sulphate or a little of cyano
a. , .

derivative from the previous run as a catalyst,in©roved the 
yield ( cf. Koelseh and Whitney,loc. cit. ). If cuprous cyanide 

which was not very fresh was used then no. catalyst was required.
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Rosenmund-von Braun reaction on 7-metho xv-8-lodo- 
2- me t hylc hr o mo ne

\

7-Methoxy-8-.ioda-2-methylchromone ( I ) on fusion 
with cuprous cyanide gave the corresponding 8-cyano 
derivative ( II ),)$.th sulphuric acid of 7° % or higher 
strength this cyanochronone gave 7- hydrox y- 2-me t hylc hro no ne 
( III ) the cyano group being eliminated probably through 
hydrolysis and decarboxylation. With 5° % sulphuric acid 
neither hydrolysis nor demethylat ion occurred. 7-Kbthoxy-8- 
cyam-2-methylchromone on demethylation either with aluminium 
chloride or with hydriodic acid gave 7-hydroxy-8-cyano-2- 
methylc hro none ( IV ). This however on hydrolysis with 90 % 

sulphuric acid by volume gave a product which dissolved with 
effervescence in sodium hydrogen carbonate solution and gave 
a red colouration with alcoholic ferric chloride and so was 
assigned 7-hydroxy-2-methylchromo ne-8-carboxylic acid ( V ) 
structure. On decarboxylation with quinoline and copper 
powder it gave 7-hydroxy-2-methylchronone ( m ). 7-Methoxy- 

8-cyano-2-methylchromone ( II ) on alkaline hydrolysis gave 
a cyano ketone ^identical with 2-hydroxy<-3-cyano-H- 
methoxyacetophemne ( VI ) described below,and 2-hydroxy-3- 
cyano-H-metboxybenzoie acid ( VII ). Both the ketone and the 
acid gave fced colouration with alcoholic ferric chloride. $6 
c hro cone carboxylic acid was obtained.

2,Dimetboxy-3-iodo-acetophsnone ( VIII ) on 
Rosenmund-von Braun reaction gave the corresponding 3-cyano 
derivative ( IX ). On demethylation with aluminium chloride 
in nitrobenzene or less well with hydriodic acid it gave a
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partially demethyls.ted product which was soluble in aqueous* 
•sodium hydroxide solution and which gave a red colouration 
with alcoholic ferric chloride. It agreed with 2-hydroxy-3- 
cya.no-4-methoxyacetophenone ( VI ) described above. Attempts 

to completely demethylate this compound ( VI ) did not 

succeed.
Attempts to hydrolyse 7- ne tho xy- 8- c yano - 2- methyl-

, . c/KLb-w Ae.

c mo none in absolute methanol wi th dry
did not succeed. Only the cyano chromone was recovered 

unchanged.
Attempts to reduce 7-methoxy-8-cyano-2-methyl- 

ehromone with sodium and alcohol or lithium aluminium 
hydride did note succeed. Ihe cyanoehroraone remained unchanged.
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Stephen reaction on 7- me tioxy-8-c yano-2-me thylc hr omo ne with
tanhydrous stannous chloride and hydro-gX^o r/.ochteiirU4e- 5 using 

dry ether as solvent also failed. The original cyanochromone 
•was recovered.

Rosenmund-von Braun reaction on 7-metboxy-6- iodo- 
2- me thylc hromo ne

7- thoxy-6-iodo- 2-methylchr0mone C X ) on 
Rosenmund-von Braun reaction gave the corresponding 6-cyano 
derivative ( XI ) •which on hydrolysis with 70 % sulphuric 
acid gave a, nitrogen free product. It gave a red colouration 
with alcoholic ferric chloride and formed a salt with sodium 
hydrogen carbonate solution. Therefore the hydrolysis product 
has been assigned 7- hydroxy-2-me thylc hr omo ne - 6- carboxyl 1c 
acid ( XII ) structure. On decarboxylation, in quinoline

i

solution in the presence of copper powder, the acid gave 
7- hydroxy-2-me thylc hromane ( III ). As demethylation occurred 
with 70 % sulphuric acid hydrolysis with dilute sulphuric 
acid was also studied. 7-^ettoxy-6-cyano-2-me thylc hro none 
( XI ) on hydrolysis with 9° % sulphuric acid gave a nitrogen 
free product which was soluble In sodium hydrogen carbonate 
solution with effervescence but It did not give any 
co.luration with ferric chloride. It was therefore assigned 
7-methoxy-2-me thylc hromo ne-6-earboxyllc acid ( XIII ) structure. 
On demethylation with aluminium chloride it gave 7-hydro xy- 
2-ma thylc hromo ne-6-carboxyllc acid ( XII ). 7-Jfethoxy-6- 
cyanoehromone ( XI ) on heating with hydrIodic acid gave 
7- hydroxy-2- ms thylc hromo ne - 6-car bo xy 1 ic acid ( XII ).



However, demethylatign with aluminium chlorideiin^dpy_state 
gave the demethylated cyano derivative; 7-hydroxy-6-cyano- 

2-methylchroHDiB ( XIV ) which ww hydrolysed with sulphuric 

acid to the chromone carboxylic acid ( XII ) described above. 
Hydrolysis of the cyano compound ( XI ) with alkali gave a 

mixture of 2-hydroxy-^methoxy-!>-cyano-acetophenDn9 ( XV ) 

identical with the product described below and 2-hydroxy-1*- 

me tho xy-5-cyano benzoic acid ( XVI ). Both the ketone and the 

acid showed red colouration with alcoholic ferric chloride.
2,4-D ime tho xy- 5- io do - ace to pheno ne ( XVII ) o n 

Rosenmund-von Braun reaction gave the corresponding 5-cyano 

derivative ( XVIII ). On demethylation with aluminium 

chloride in nitrobenzene or less well with hydriodic acid 

it gave a partially demethylated product which was soluble 
in aqueous alkali and gave a red colouration with alcoholic 
ferric chloride. It was identical with 2-hydroxy-4-methoxy- 

5-cyano-acetophenone ( XV ) described before. Attempts to 

demethylate this compound ( XV ) comoletely ;dId ;not succeed.

When 7- me tho xy- 6- c yano-2- me thylchro mo re ( XI ) was 

dissolved In methanol and the solution saturated with dry 

hydrochloric acid gas,it gave methyl 7-methoxy-2- 
methylchromone-6-carboxylate ( XIX ) identical with the 

methyl ether of the methyl ester of 7-hydroxy-2- 
methylchromone-6-carboxylic acidsK&^'feeA W^e.-

Attempts to reduce 7-®e tho xy-6-cyano-2-me thyl

chro mo ne ( XI ) with sodium and alcohol or lithium aluminium 
hydride or stannous chloride In ether did not succeed. Only 

the original cyano chromone was recovered.
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Rosenmund-von Braun reaction on 7-method-8-iodo-

flavone
7-Methoxy-8-iocloflavone ( XX ) on fusion with 

cuprous cyanide,gave the corresponding cyanoflavone ( XXI ). 

This on hydrolysis with 70 % sulphuric acid gave the known 
7-hydroxyflavone ( XXII ). 7-Mqtboxy-8-cyano flavone ( XXI ) 

on hydrolysis with 5° % sulphuric acid however gave a mixture 

of an acid and a carbamoylflavone which were separated by 
treatment with sodium hydrogen carbonate solution. The



carbamoylflavone on further hydrolysis with 50 % sulphuric 
acid gave the same acid. The acid did not give any 

colouration with alcoholic ferric chloride, indicating that 

no demethylation had occurred and so was assigned 

7-methoxyflavone-8~carboxylic acid ( XXIII ) structure and 

the carbamoyl Ha vane was 7~methoxy-8-carbamQylfla'VDne ( XXIV ) 
On decarboxylation the acid gave 7~methoxyflavone ( XXV ).
The methoxy acid could be dense thyla ted with aluminium 

chloride or with hydriodic acid to 7-hydroxyflavone-8- 

carboxylic acid C XXVI ). On decarboxylation with quinoline

2_
-H

5°%
^ 2. So 4 1°%

Hi-SOv,

)(Xll



and copper powder it g'ave the known 7-hydroxyflavone ( XXII ) 
Attempts to reduce 7-methoxy-8-c"yanoflavone with lithium 
aluminium hydride or sodium and alcohol or stannous chloride 
did not succeed. Only the original cyanoflavor© was 
recovered unchanged.

7-Methoxy-8-cyanoflavone ( XXI ) on demethylation 
with either aluminium chloride or hydriodic acid gave 
7-hydroxy-8- c ya no flavo ne ( XX?Il ) which on hydrolysis with 
5° 0 sulphuric acid gave 7- hydro xyfla vo re - 8-carbo xyl ic acid 
( XX?I ) in good yield. Alkaline hydrolysis of 7-methoxy-8- 
eyanoflavone ( XXI ) gave a cyanobenaoic acid identical with 
2-hydroxy-3-cyano-1*-methoxybens®ic acid C ?II ) described

\ ^"loKOtV
"V

LbY\L-

w,
■v
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before and amt her pro duet containing nitrogen which gave 

a red colouration with alcoholic ferric chloride and was 
soluble in sodium hydroxide solution indicating that it 

might be a diketone. This was found to be 2-hydroxy-3- 
cyano-4-methoxy-dibenzoylmethane ( XXVIII ) by comparison 

with an authentic specimen synthesised as follows :
2- %drox y- 3- cyano- 4- me thoxyac eto pheno ne ( VI ) 

on treatment with benzoylc'.cKLor ideeafidppyridine gave 

2- benzoylo xy- 3- cyano-4- me thoxyacetopheno m ( XXIX ) which 
on Baker-Venkataraman transformation with- sodium gave 

2-hydroxy-3-cyam-ii--methoxy-dibenzoyl methane ( XXVIII ) 

identical with theproduct described above. It cyclised 

with concentrated sulphuric, acid to give 7-methoxy-8- 
cyanoflavone C XXI ).

Bosenmund-von Braun reaction on 2.*+-dimethoxy-3.1?- 
di-io do-acetophenone

2,lf-Dimethoxy-3»5-di-iodo-acetophenone ( XXX ) on 

heating with cuprous cyanide with or without copper sulphate 

did not give any pure product. Mhen the reaction was repeated

by using nitrobenzene as a solvent it gave the dicyano 

derivative ( XXXI ) in very poor yield. Attempts to improve 

the yield by using pyridine gave ^polymeric product^ which
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has not been investigated*
* Ro senmund-von Braun reaction on 5-hydroxv-8- io do-

2- me thylc hro mo ne
5-M3thoxy-8-iodo-2-methylchromone on heating with

< tcuprous cyanide did not give any cyano derivative, only the
the original io.dochroiiDne was recovered. When 5-hydroxy-8-

io do - 2- me thylc hro no ne ( XXXII ) was heated with cuprous
cyanide and traces of copper, sulphate the cyano derivative (XXXIII)

xxy» y-y-y.m
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Rosenmund-von Braun reaction on 7-metho8-iodo- 
2- me thylc hro wo ne 1 7-lJfethoxy-8~e~/;ano-2-ms thylchromo ne 

7-thoxy-8- io do - 2 - nethylchronone ( 3.16 g. j 
0.°1 mole )was thoroughly mixed with anhydrous cuprous 

cyanide ( 1.78 g. f 0,02 mole ) and a trace of copper 
sulphate as a catalyst. Sand was also added (as a diluent} 
to the reaction mixture. It was then heated in an oil bath 
at 235-2*fO° in a fume chamber. Ihe reaction mixture melted .
It was stirred with a glass rod to make it homogeneous.
Ihe reaction commenced in about five minutes and the pungent 
vapours started Issuing out. The reaction mixture soon 
solidified. Ihe sublimed product settled in the form of 
shining needles on the cooler sides of the tube and heating 
was continued for further five minutes. After cooling the 

reaction mixture was powdered and extracted repeatedly with 
ethyl alcohol, by refluxing on a wire gauze. The alcoholic 
filtrate after concentration and cooling gave yellow 
shining product which crystallised from acetic acid 
( charcoal ) in yellowish plates, m.p. 262°. Xield 1.36 g.

■Analysis *
9.80 mg. of the substance gave 24-.06 mg. of 

carbon dioxide and 3*7^ mg. of water.
10.62 mg. of the same substance gave 0.644 ml. 

of nitrogen at 2^° and 757 ram.
Found” s G * 67.00 % § H = 4.27 % \ N = 6.83 %•

Ct2H903IT requires : C ss 66.99 % | H = *+.19 # N * 6.JEL
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When cuprous cyanide of, some standing was used 

in the, above reaction no catalyst was necessary. Fresh 

Carons cyanide gave poor yields.

Hydrolysis of 7-mathoxy-8-cyano-2-methvlchi?omone

(i) With 70 io sulphuric acid

7- t boxy-8-c yano-2-methylchromom C 0.5 g. ) was 

heated with sulphuric acid ( 7° % f 15 ml. ) under gentle

reflux for 3 hours with occasional stirring. Ihe deep red
)

coloured reaction mixture, after cooling, was added to 

crushed ice and the brown turbid solution \*as filtered.

2be filtrate on keeping over-night in the refrigerator 

gave needles which crystallised from dilute alcohol in 

thick white plates, m*p. and mixed m.p. with 7-hydroxy-2- 

ms thylc hr o none was 2^9°, She cyano group must have been 

hydrolysed and the acid formed must have got decarboxylated. 

Demethylation also took place.

7° % sulphuric acid was prepared by mixing 
sulphuric acid ( 39 ml. ) in acetic acid ( 20 ml. ) and 

water ( 10 ml. ).

(ii) With 50 sulphuric acid

When the hydrolysis was repeated with sulphuric 

acid ( 50 % 5 20 ml. ) unchanged 7-methoxy-8-cyano-2- 
methylchromone was recovered. % other product was obtained.

50 % sulphuric acid was prepared by mixing , 
con eentrated sulphuric acid ( 28 n£L. ) in acetic acid 

( 20 ml. ) and water ( 3Q ml. ).

, Attempts to hydrolyse the cyano compound by
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refluxing its methyl' alcoholic solution after saturation with 

'hydrogen chloride for 3 hours also did not succeed, Ibe 

original chromone was recovered unchanged.

P&nethvlation * 7-Hydroxy-8-c yano-2-methylchro rao ne 

(1) With hydriodic acid

7-^thoxy-8-eyano-2-methylchromone ( 0.6 g. ) 

dissolved in acetic anhydride ( 15 mL. ) was heated with 

hydriodic acid C 5 h£L. ) in an oil bath at 125-130° for 3 

hours and then added to sodium hydrogen sulphite solution, 

fhe product obtained was purified through sodium hydroxide 

solution. It crystallised from acetic acid in yellow shining 

cubes, m,p. 368? ( decoup. ). It was sparingly soluble in 

ethyl alcohol. Higher reaction temperatures during 

demethylation gave deeply coloured unworkable product. Its 

alcoholic solution did not give any colouration with alcoholic 

ferric chloride. It dissolved in sodium hydrogen carbonate 

solution with effervescence.

(ii) With aluminium chloride

7-Methoxy-8-cyano-2-methylchroiK>ne ( 0,5 g. ) was 

dissolved in nitrobenzene ( 10 nfl., ) and heated with aluminium 

chloride ( 0.8 g. ) at 125-130° for 3 hours. fhe product 

obtained on removal of nitrobenzene cm& 7-hydroxy-8-eyano-2- 

methylchromone in good yield.

4-nalvsis *

9.08 mg. of the substance gave 21.70 mg., of 

carbon dioxide and 2.82 mg. of water.
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9.78 mg. of -the same substance gave 0.63*f ml. of 
nitrogen at 31° and 757 mm.

Found * C a 65.22 % f H = 3A7 % f V = 7.25 %•
requires 8 C = 65.67 | H = 3,51 <f0 j H = 6.96 %,

Hydrolysis of 7-hydroxy-8-cyata3-2-methylchronpne 
with sulphuric acid * 7-Hydroxy-.2-methylchromo ne-8-carboxyllc 
acid

7-%droxy-8-cyano-2-methylchronDne ( 1 g. ) was 
dissolved in sulphuric acid ( 9° % by volume j 20 mi. ) and 
heated on a steam bath for 3 hours. She red coloured! reaction 
mixture was poured over crushed ice. Shick yellow needles 
separated on keeping it over-night in a refrigerator. 
Recrystallised from dilute alcohol ( charcoal ) in thick 
yellowish needles, m.p. 259® ( efferv. ). Yield O.36 g. Its 
alcoholic solution gave a deep red colouration with 
alcoholic ferric chloride.

Analysis 8
io.62 mg. of the substance gave 23.26 mg. of 

carbon dioxide ;;and 3*82 mg. of water.
Found v s G = 59.77 % 5 H = 4.02 

CtiHgO* requires s C = 60.00 % ; H = 3.66 *.

Decarboxylation Ihe above acid ( 0.5 g. ) was 
powdered and heated in an oil bath at 260° till the 
efferveseence ceased. Ihe reaction mixture was treated with 
sodium hydrogen carbonate solution and the residue after 
purification through sodium hydroxide solution crystallised 
from dilute ethyl alcohol in colourless thick plates. M.P.
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and\ra.p. with 7~hydroxy-2-jBethylehromonB was 249°*

Alkaline hydrolysis of 7-methoxy-8-cyano-2. 
methylchromone s 2-%aroxy--3--eyano-4-ffiethoxyacetophenone and 

2-hydroxy-3-eyano-4-metboxybenzoic acid
7-Metboxy-8-cyano-2-methylc hromone ( 1 g. ) was 

heated with aleoholie potassium hydroxide solution ( 10 % |

20 ml. ) on a steam hath for 3 hours. The product obtained 

on acidification was first extracted with sodium hydrogen 

carbonate solution and then with sodium hydroxide solution 
The sodium hydrogen carbonate extract on acidification gave 
2-hydroxy-3-cyanD-**~metboxybenzoic acid. It crystallised in 

yellowish needles, m.p, 234-235® C efferv. ). Its alcoholic 

solution gave a deep red colouration with alcoholic ferric 

chloride.
Analysis •
9.82 mg. of the substance gave 20.12 mg. of 

carbon dioxide and 3.00 mg. of water.
10.62 mg. of the same substance gave O.74.3 ml. of 

nitrogen at 32® and 759 am.
Found * C s 55.91 % $ H = 3.42 ^ j Ns 7.82 %, 

C9H704N requires : C = 55.95 % $ H =s 3.63 % J N = 7.25 

The sodium hydroxide extract on acidification gave 
a ketone which crystallised in yellowish needles from dilute 
alcohol. M.P. and mixed m.p. with 2-hydroxy-3-cyano-4- 
methoxyacetophe none prepared as described below was 169®.
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BpsenmuncUvon Braun reaction on 2.4»dimethoxy-3- 

jodo-acetoahenone * 2,4-Dlmethoxy-3-cyarp-acetophenone 

2,4-Dime thoxy-3«io do-acetophenone ( 9.2 g; :

0.03mole ) .( prepared as in part I ) and cuprous cyanide 

( 5.34 g. $ 0,06 mole ) -were intimately mixed with sand 

( a diluent ) and heated at 165-170° for 10 minutes. The 

powdered material was then repeatedly extracted with acetone.
The product obtained on removal of acetone crystallised in 

colourless needles from dilute alcohol, m.p. 131°. Afield 

3*54 g.

Analysis s

10.44 mg. of the substance gave 24.86 mg. of 

carbon dioxide and 4.88 mg. of water.

8.94 mg. of the same substance gave 0.534 ml. of 

nitrogen at 33° and 756 mm.

Found * C = 65.00 ^H = 5.23 % $ » = 6.62 %.

C^HiiO^IT requires • C = 64.39 % 5 H “ 5*36 % f H = 6.83 %.

Bemethylation t 2-Hydroxy- 3-cyano-4-ms thoxv- 

ace ton he none

(i) ¥ith hydriodlc acid? 2,4-Dime thoxy-3-cya no ace tophe no ne 

( 2 g. ) in acetic anhydride ( 20 ml. ) was heated with 

hydrlodic acid ( 10 ufl.. ) at 125-130° for 3 hours in an oil 

bath. The product obtained on working up tie reaction mixture 

as usual crystallised from ethyl alcohol in yellowish 

needles, m.p. ¥ield 0.9 g. It gave a deep red colouration

with alcoholic ferric chloride.

«



carton

Analysis s’
9*84 mg. of the substance gave 22.72 mg. of 

dioxide and 4.50 mg. of water.
9»12 mg. of tte.same substance gave O.594 ml. 

of nitrogen at 33® and 757 am.
Found * G = 63.01 % 5 H s 5.12 % 5 H = 7.24 %.

i .

C1oH903K requires s C = 62.82 % $ H = 4.71 % ? S’ = 7.33 %•

(ii) With aluminium chloride * Demethylation of the 
dimethoxy ketone ( 2 g. ) with anhydrous aluminium chloride 
( 3 g. ) with or without nitrobenzene as solvent by heating 
on a steam bath for 3 hours gave only 2-hydroxy~3-cyano-4- 
metboxyaeetophenone. Yield 1.25 g.

Further demethylation of 2-hydroxy-3-cyano-4- 
metboxyaeetophenone did not succeed.

Attempted reduction of the evano group in 7-methoxv- 
8~cyano»2~methylchronione

(i) With sodium metal and alcotol * 7-^ethoxy-8-cyano- 
2-metbylchromone ( 0.5 g. ) was dissolved in absolute ethyl 
alcohol ( 80 b£L. ) and sodium metal ( 0.2 g. ) added slowly.

, t »The reaction mixture was then heated on a steam bath for 
15 minutes vhen it became red in colour. It was concentrated 
and acidified after dilution with water when the original 
cyanochromone was obtained.

(ii) With lithium aluminium hydride • The cyano chromone 
( 0.2. g. ) was suspended in dry ether (150 ml. ) and 
lithium aluminium hydride ( 0.0i g. ) in ether was added

132



slowly with stirring to the reaction mixture. After 2 hours 
it was decomposed hy adding a little water. The original

s •>

chromone was obtained back.
Seduction was also tried by taking the substance in 

the thimble of a soxhlet and lithium aluminium hydride and 
dry isopropyl ether in the flask andv heating the flask on a 
steam bath, but it did not succeed.

Attempted Stephens reduction
Dry hydrogen chloride was passed through a suspension 

of anhydrous stannous chloride ( 0,9 g, ) in anhydrous ether 
( 100 ml, ) kept below' 5° for about 4 hours. To this 
7-methoxy-8-cyano-2-methy2.chromore ( 0,3 g, ) was added and 
hydrogen chloride passed for further 5 hours maintaining the 
temperature below 5°. The reaction mixture was then left 
over-night. Jfext day after removal of ether the residue was 
heated with water on a steam bath for 2 hours. The product 
obtained was found to be the unchanged cyanochromona.

Anhydrous stannous chloride was prepared according 
to Stephen ( Cfaem. Soc., 1930, 2786 ) by gradually adding 
with agitation stannous chloride dihydrate ( 2.3 g. ) to 
acetic anhydride (2.3 ml. ). Dehydration was instantaneous.

Rosenmund-von Braun reaction on 7-methoxy-6-iodo- 
2-methylchromone • 7-Methoxy-6-cyano-2-.metlhylchromone

7-kfethoxy-6-iodo-2-methylchromone ( 3.18 g. $ O.Gi 
mole ) was mixed with cuprous cyanide ( 1.78 g. ; 0.02 mole ) 
and a trace of copper sulphate ( or the cyano derivative from 
the previous run in subsequent preparations ) was added. The
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reaction mixture was heated in an oil bath at 24-5-250° for 

10 minutes. The powdered reaction mixture was then extracted 

with hot acetone repeatedly. The product obtained on removal 

of acetone crystallised from ethyl alcohol in yellow 
needles, m.p. 24-9° ( decomp. ). ¥ield 1.26 g.

Analysis *
IO.32 mg. of tiie substance gave 2?.52 mg. of 

carbon dioxide and 3.78 mg. of water.
8.64- mg. of the same substance gave 0.4-95 ml. of 

nitrogen at 34-° and 754- mm.

Pound s C = 67.4-6 % f H ■ 4.10 % $ N * 6.32 %.
Ct 2H9O3H requires s C s* 66.99 % ; H s 4-.19 % \ S' « 6.51 %*

Hydrolysis of 7«methoxy»6«cyano-2-methylchpomone 

(i) With 70 i, sulphuric acid s 7-Hydroxy-2.methyl» 
chromone-6~carboxylic acid

The above eyhnochroraone ( 0.5 g. ) was heated with 

sulphuric acid ( 7° % \ 3° ml. ) under gentle reflux for 3 
hours. The reaction mixture was then added to crushed ice 

and the separated product was purified through dilute sodium 
hydrogen carbonate solution. It crystallised from acetic acid 
in colourless needles, m.p. 302° ( decon®. ). Xield 0.23 g* 

Its^alcoholic solution gave a red colouration with alcoholic 

ferric chloride, indicating tha t demethyLation had also 
occured! during the hydrolysis of the cyano group.

Analysis ' *
10.68 mg. of the substance gave 23.70 mg. of 

carbon dioxide and 3*86 nig. of water.
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Found s.C s 60.52 % f H = 4.04- %.

Cd'flgOj requires • C » 60.Q0 % ; H a 3.66 g.

1fethyl~7.onethoxy-2..methylchro mo ne-6-carbo relate 

Site above chromone carboxylic acid ( 0.5 g. ) was 

simultaneously methylated and esterified by refluxing its 
acetone solution with dimethyl sulphate ( 1 ml. ) in 
presence of anhydrous ptassium carbonate ( 2 g. ) on a steam 

bath for 4- hours. The product obtained crystallised in 

colourless needles from hot water, m.p. 165-166°.

Analysis s
1O.32 mg. of the substance gave 23.90 mg. of 

carbon dioxide and 4-.50 mg. of water.

Founi * C.» 63.20 % | H » 4>88 %.
G13H12O5 requires s C = 62.90 % 3 H » 4-.84-

Cii) With 50 % sulphuric acid * 7-Metboxv-2-me thyl- 
chromone-6-carboxylic acid

When the hydrolysis of the above cyanochromone .
( 0.5 g. ) was carried out with dilute sulphuric acid 

( fP % J 20 ni. ) under the same conditions as above a 

different product was obtained which crystallised from dilute 
alcohol-in colourless needles, m.p. 24-5°; lield O.25 g. It 

did not give any colouration with alcoholic ferric chloride, 
indicating that the demethylation had not taken place.

Analysis *
iO.76 mg. of the substance gave 24-. 18 mg. of 

carbon dioxide and 4-.26 mg. of water.



Found : G * 61.31 % \ H » if, 1*3 %,

Ct aH, 00 5 requires T C = 6l. 51* $ ? H = W3° #• ’ .

(Hi) With hydrochloric acid • MethyjU7-methoxv-2-
me thylc hro mo ne- 6-carboxylate

' , * 1 \

The cyanoehromone ( 0,5 g. ) -was dissolved in 
absolute methyl alcohol ( 5° ail. ) and hydrogen chloride 
gas was passed at room tenperature for about 3 hours. The 
reaction mixture -was left over-night. Jfext day the excess 
of alcohol was removed after refluxing for 3 hours and the 
mixture added to cold water. The separated product 
crystallised from water in colourless needles, yield 0,2 g. 
It was identical with methyl-7-methoxy-2-methylchromom-6- 
carboxylate described before.

Action of tot hydriodic acid on 7-methoxv-6-cyano- 
2- me thylc hr o mo ne

7- M© tho xy- 6- c ya no - 2- me th ylchr o ed ne ( 0.5 g. ) was 
dissolved in acetic anhydride ( 15 ml. ) and hydriodic acid 
( 5 ml. ) was added. The reaction mixture was heated in an 
oil bath at 125-130° for 3 hours. The product obtained on 
working pep the reaction mixture was purified through sodium 
hydroxide solution. It crystallised from acetic acid in 
colourless needles, yield 0.25 g. and mixed m.p. with 
7-hydroxy-2-methylchromone-6-carboxy 1 ic acid described above 
was 3°2° ( decomp. ).

De methyl at ion * 7-Hydroxy-6-cyano-2-me thylchromo ne
7-Methoxy-6-cyano-2-methylchromo ne ( 0.5 g. ) was 

mixed with anhydrous aluminium chloride ( 0.8 g. ) and
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heated in an oil hath at 120® for 3 hours. The product 
obtained on working up tbs reaction mixture as usual was 
purified through sodium hydroxide solution and crystallised 
from acetic acid in thick yellowish needles, m.p. g¥>®
( decomp. ). It dissolved In sodium hydrogen carbonate 
solution with effervescence. It did not give any colouration 
with alcoholic fefrric chloride.

Analysis *
10.22 mg. of the substance gave 21f.68 mg. of 

carbon dioxide and 3*38 mg. of water.
6.32 mg. of the same substance gave O.4O7 ml. of 

nitrogen at 31° and 7^6 mm.
Found s C = 65.89 % $ H = 3.7O % | N * 7.19 %.

cit%03$ requires • C = 65.67 % ; H = 3.51 % 5 Iff * 6.96

Alkaline hydrolysis of 7-methoxv-6-cyano-2-methyl- 
chromone * 2-Hydroxy. 4, me thoxy- 5-cyano-acetopheno ns and 2- 
hydroxy-me tboxy-5-cyano benzoic acid

7-l%thoxy-6-cyano-2-methylchromone ( 1 g. ). was 
heated with alcoholic potassium hydroxide solution ( 10 % ;

25 mi. ) on a steam bath for 3 hours. The product obtained on 
acidification was treated successively with sodium hydrogen 
carbonate and sodium hydroxide solution. The product obtained 
on acidification of the sodium hydrogen carbonate extract 
crystallised from dilute alcohol in yellowish needles, m.p. 
232-233® ( efferv. ). Its alooholic solution gave a red 
colouration with alcoholic ferric chloride.
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Analysis s,
iP.92 mg. of the substance gave 22.M3 mg. of 

carbon dioxide and 3.58 mg. of water.

11.64 mg. of the sane substance gave O.773 ml. 

of nitrogen at 3O0 and 760 mm.

Found"' * C * 55.98 % | H a 3.66 % ? N = 7.48 %. 

C9H7O^IT requires s C s 55.95 % | H = 3.63 % | IT » 7.25 %.

The product obtained from the sodium hydroxide 

extract on acidification crystallised from ethyl alcohol in 

yellowish needles. M.P. and mixed m.p. with 2-hydroxy-4- 

methoxy-5-cyano-acetophenone prepared as described below 

wasIts alooholic solution gave a red colouration with 

alcoholic ferric chloride.

Bosenmund-von Braun reaction on 2T4-dimethoxy-5- 

iodo-acetoohenone * 2.4-Dimethoxy-5-cyanQ-acetoph3none
2,th.Dimethoxy-5-iodo-acetoptenone ( 4.6 g. | O.O3.5 

mole ) was intimately mixed with cuprous cyanide ( 2.67 g.§ 

O.O3 mole ), sand C a diluent ) and a little copper sulphate 

and heated in an oil bath at 185-190° for ten minutes. The 

powdered reaction mixture was extracted repeatedly with hot 

ethyl alcohol, fhe extract was then concentrated and the 

separated product recrystallised from ethyl alcohol in 

colourless needles, imp. 192°. ^ield 2.1 g.

Analysis *

10.18 mg. of the substance gave 24.08 ug. of 

carbon dioxide and 5.34 mg. of water.

6.12 mg. of the same substance gave 0.361 ml. of 

nitrogen at 29° and 761 mm.



Found *» C = 64* 49 % | H =. 5*86 % f U » 6*68

e1tHn03H requires s C = 64*39 ^ | H = 5.36 % $ N = 6.83 %•

Demethylation • 2-Hydroxy-4-bbthoxv-5-eyano- 

acetophenone
2,4-Dime thoxy- 5-cy ano- aceto p he no ne ( 2 g, ) in 

acetic anhydride ( 15 ml. ) was heated with hydriodic acid 

( 8 ml. ) in an oil bath at 125-13°° for 3 hours. The 

product obtained on workinguup the reaction mixture as usual 
was purified through sodium hydroxide solution and 

crystallised from ethyl alcohol in yellowish needles, m.p. 
180°. Its alcoholic solution gave a deep colouration with 

ferric chloride.
Analysis s

lP.44 mg. of the substance gave 23.84 ng. of 
carbon dioxide and 4.44 mg. of water.

1°.38 mg. of the same substance gave °.7°3 ml. 

of nitrogen at 3^° and 755 mm.
Found” * C = 62.31^ f H s 4.76 ^ j K = 7.48 %.

C10H903W requires * C = 62.82 % f H * 4.71 % 9 H = 7.33 %•

Demethylation of the dimethoxf ketone ( 0.5 g. ) 

with aluminium chloride ( 0.8 g. ) by heating at 110-115° 

for 3 hours also gave only the above partially demethylated 

product.
Attempted reduction of 7-methoxy-6-cyano-2- 

me thylchro mo ne
Attempts to reduce the above cyanochromone with 

(i) sodium in alcohol (ii) lithium aluminium hydride and



(iii) stannous chloride ( Stephen reaction ) as in the case 

of the 8-cyano-isomer did not succeed. The original chromone 

was obtained back.

Rosenmund-von Braun reaction on 7-methoxy-8- iod o- 

flavone 5 7-1%thoxy-8-cyanoflavone

7- Me tho xy- 8- io do fla vo ne ( 3.78 g* $ O.Oi mole ) was 

intimately mixed with cuprous cyanide ( 1.78 g. f °.02 mole ) 

and a trace of copper sulphate was added. The reaction

mixture was heated at 220-225° for 10 minutes. The reaction
/■

mixture was extracted repeatedly with hot acetone. The 

product which separated from the acetone extract on 

concentration, crystallised from ethyl alcohol in needles, 

m.p. 235°. *ield 1.51 g.

Analysis *

1O.36 mg. of the substance gave 27.92 mg. of 

carbon dioxide and 3.16 mg. of water.

8.84 mg. of tte same substance gave 0.421 ml. of 

nitrogen at 33° and 75° mm.

Found s C a 73.53 % $ H a 3.4l % | N « 5.28 %.

ci 7*41O3N requires t 0 = 73.64 % \ H = 4.&$ % f N = 5.°5 %•

Hydrolysis of 7-me thoxy-8-cyano flavors 

(i) With 70 & sulphuric acid

7-Methoxy-8-cyano flavors ( 0.7 g. ) was heated with 

sulphuric acid ( 7° % ? 20 mi. .) under gentle reflux for 3 

hours. Tile brown coloured reaction mixture was then added to 

crushed ice and the separated product treated successively 

with sodium hydrogen carbonate and sodium hydroxide solution.

140
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Mb product -was obtained from the former but the sodiuin 

hydroxide extract on acidification gave a product ittieh 

crystallised in colourless long needles from ethyl alcohol.
M.£. and mixed m.p. -with 7-hydroxyflavone -was 2¥)°.

(ii) With 50 # sulphuric aeid * 7-Ethoxy-8-carbamoyl 

flavo ne and 7-methoxyflavone~8.carboxylic acid

When the hydrolysis was repeated with 7«®ethoxy- 
8-cyanoflavo ne ( 1.4 g. ) and sulphur ic acid ( 5° ^ f 25 ml. ) 

and the reaction mixture worlsed up as above, the sodium 

hydrogen carbonate extract gave an acid tliich crystallised 

from dilute ethyl alcohol in colourless needles, m.p, 2l6°

( efferv. ). field 0.27 g. *t did, not give any colouration 

with alcoholic ferric chloride.

Analysis s

10.02 mg. of. the substance gave 25*22 Eg. of 

carbon dioxide and 4.12 ng. of water.

Found s C = 68.66 % f H = 4.60 ,fgt 

ci 78-1205 requires s C = 68.91 % f H = 4.08

The residue left after extraction with sodium hydrogen 

carbonate was 7-methoxy-3-earbamoyl flauone which crystallised 

from alcohol ( charcoal ) in thic& colourless needles, 

nup. 296°. "field O.55 g.

Analysis '

9.88 mg. of the substance gave 25.00 ng. of 

carbon dioxide and 4.02 ng, of water.

6.082 mg. of the same substance gave 0.268 ml. 

of nitrogen at 32° and 757 mm.



Found i*C-=s 69.05 % | H = 4.55 % | N = 4.91 %•
C17H|30ii>H requires * C s 69*24- % f H = 4.49 % f ^ = 4.74 %,

7-Mgthox3r-8-carT3ai!Dylfla-sone ( 0,5 g. ) on further 

hydrolysis with sulphuric acid C 50 % | 20 ml. ) gave 
7-methoxyflaTOns-8-carboxylic acid, described above.

Decarbo xyla t io n

7-Metho xyflavone-8-carboxylic acid ( 0.5 g. ) 

dissolved in quinoline ( 1° ml. ) -was heated at 180° in 

presence of a pinch of copper powder for about 1? minutes.

The product obtained on working up as usual crystallised 

in colourless needles from petroleum ether ( b.p. 60.80° ).
M.**. and mixed m.p. with 7-methoxyflavone ( Bobinson and 

Venkataraman, J* Chem. Soc., 1926 , 234-6 ) was 113°.

Demethylatlon 8 7. Hydroxy.8,cyano flavo ne

7-Ethoxy-8-eyanoflavor© ( 0.5 g. ) was heated 

with acetic anhydride ( 15 ml. ) and hydriodic acid ( 5 ml. ) 

at 125-130° for 3 hours. The product obtained on working up 

the reaction mixture was purified through sodium hydroxide 

solution. It crystallised from ethyl alcohol in buff 

coloured needles, m.p. 315° ( decomp. ). It dissolved in 

sodium hydrogen carbonate solution with effervescence and 

showed intense violet fluorescence with sulphuric acid.

Analysis :
1°.2^F mg. of the substance gave 27.34- ng. of 

carbon dioxide and 3.56 mg. of water.

IO.78 mg. of the same substance gave O.51O ml. of 

nitrogen at 34? and 755 mm*
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Found s G = 72*86 % f H s 3.88 % % H = 5.23 %,

C16H903I requires s C = 73.OO % § H = 3.^5 £ | N - 5.32 £.

Hydrolysis of 7-hydroxy-.8-.cyanoflarone Wttfao 

sulphuric acid * 7-Hydroxyflavone-8.carboxylic acid
7-Hydroxy-8-dyanoflavone ( 0.65 g. ) was gently 

refluxed with sulphuric acid ( 50 ^ f 20 mi, ) for 3 tours.

The product obtained on pouring the reaction mixture on 

ice and purification through sodium hydrogen carbonate 
solution crystallised in colourless needles,, from ethyl 
alcohol, m.p. 2h2°( efferv. ). ^ield 0,3 g. Its alcoholic 

solution gave a deep red colouration with alcoholic ferric 

chloride.

Analysis :
10.30 mg. of the substance gave 25.62 mg. of 

carbon dioxide and 3.38 mg. of water.
Found * 0 = 67.88 % j H = 3.67 %.

G| gHj 00j requires t C = 68.08 % 5 H = 3.57 %•

The same hydroxy acid was obtained when 7-methoxy- 
8-carbamoylflavone ( 0.5 g, ) was heated -with acetic 
anhydride ( l0 nd. ) and hydriodic acid ( 5 ml. ) at 125-130° 

for 3 hours and when 7-methoxyflavone-8-carboxylic acid ( °.3 g. ) 

was demethylated by heating with acetic anhydride ( 5 ml. ) 
and hydriodic acid ( 5 ml. ) trader similar conditions.

Decarboxylatio n
7-%droxyflavone-8-carboxylic acid ( 0.5 g. ) was 

dissolved in quinoline ( 15 ml. ) and heated at 210° for 

20 minutes in,presence of a pinch of copper powder till the
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effervescence ceased. The product obtained on addition to 
cold dilute hydrochloric acid crystallised in colourless 
long needles. M,P, and mixed m.p. with 7-hydroxyflavone 
was 2M)0.

Alkaline hydrolysis of 7-methoxy«»8.cvanofla-gons * 
2-Hydroxy-3-cyana-4~methaxybenzoic acid and 2-hydroxy-3- 
cyano-^methoxy-dibenzoylmethare

7-Methoxy-8-cyanoflavone ( 0,5 g. ) was heated.with 

alcoholic potassium hydroxide solution ( 10 % f 20 ml. ) 
on a steam bath for 2 hours. The product, obtained after 
acidification, on extraction with sodium hydrogen .carbonate 
solution gave 2-hydroxy-3-cyano-1^-methoxybenzoic acid 
described before. The residue on sodium hydroxide treatment 
gave a product which gave a red colouration with alcoholic 
ferric chloride. Tt was found to be identical on direct 
comparison with 2-hydroxy-3-cyano-lf-nethoxydibenzoylmethana 
synthesised from 2-benzoyloxy-3-cyano-4»aethoxyacetophenone 
as shown below.

2-Be nzoylo xy-3-eya no- 4- me thoxya ce tonhe no ne
2-%<3r0xy~3-cyano-4-methoxyaeetDpb3none ( 1 g. ) 

was mixed with benzoyl chloride < 1 ml. ) and pyridine ( 0.1 
ml. ) and heated on a steam bath for 3 hours. It was then 
added to cold dilute hydrochloric acid ard left over-night. 
The product was washed with sodium hydrogen carbonate 
solution and the residue crystallised from ethyl alcohol in 
buff coloured needles, m.p. 182°.
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Analysis
8.4-6 mg. of the substance gave 21.52 mg. of 

carbon dioxide and 3*18 mg. of -water.
6.582 mg. of the same substanee gave °.263 ml. of 

nitrogen at 34° and 756 mm.

Found t C s 69.42 % | H s 4.21 % f N = 4.42 %.

c17h13°^k requires s C s 69.15 % ? H * 4.40 % | S' a 4,74 f0%

2-HydTOxy-3~cyano»4-metlioxy~diben2oylmethana 

2-Benzoyloxy-3-cyano~4-metho:xyacetDphe none ( 2 g. ) 

lias refluxed t-rith pulverised sodium metal ( 0.3 g. ) in 
benzene ( 3^ ml. ) for 4 hours. The precipitated sodium salt 

was collected and acidified with cold dilute acetic acid.
Tha product crystallised in yellow needle s from ethyl 

alcohol, m.p. 230®.

Analysis s

,9.98 mg. of the substance gave 25.36 mg. of 
carbon dioxide and 4*02 mg. of water.

6.182 mg. of the same substance gave °.267 ml. of 
nitrogen at 34° and 756 mm.

Found s 0 = 69.35 % $ H s 4.51 % | » = 4.77 %.
C17H13O4W requires * C a 69.15 % | H = 4.40 j* j' N * 4.74 %.

The above P-diketone ( 0.5 g. ) was dissolved in 

concentrated sulphuric acid C 10 ml. ) and kept for 4 hours, i 

at room temperature. The reaction mixture on working up as 

usual yielded 7-methoxy- 8- cya no flavors*.
Attempted reduction of 7-methoxy-8-.c?anoflavona 

Atteapts to reduce the above cyanoflavone with (i)



sodium and alcohol (ii Y lithium aluminium hydride aid 
(iii ) anhydrous stannous chloride under the conditions 
described before did not succeed. °nly the original cyano 

flavone was obtained.

Bosenmund-von Braun reaction on 2.4-aimethoxy-3.5- 

di-iodo-acetophenone : 2.4-Piffle thoxy-3«5-dicyano-acetophenone

2,4-Pimethoxy-3>5-di-iodo-acetophenone ( 12.96 g. ;

0.03 mole } was dissolved in dry nitrobenzene ( 40 ml. ) and

refluxed with cuprous cyanide ( 8 g. ; 0.09 mole ) and copper

sulphate ( 0.75 g. j 0.003 mole ) for 2 hr. The reaction

mixture was then steam distilled to remove the nitrobenzene

and the brown pasty asss was left in the desiccator for 3

days when it. solidified. It was then extracted with petroleum

ether ( b.p. 60-80° ) and the solid obtained on removal of
\

petroleum ether crystallised from dilute alcohol in colourless 

needles, m.p. 100°. Yield 0.15 g.

Attests to improve ’the yield did not succeed.

Analysis :

4-.070 mg. of the substance gave 9.318 mg. of 

carbon dioxide and 1.568 mg. of water.

6.74- mg. of the same substance gave Q.703 mL. 

of nitrogen at 29° and 761 mm.

Found" - : C = 62.4-8 fo ; H = 4-.31 % | N = 11.80 %,
ci2Hio°3N2 requires s C = 62.60 % j H = 4-.34- % ; N = 12.17 %.

Ro senmund-von Braun reaction on 5-hydroxy-8-iodo- 

, 2-me thylchromone s v 5-Hydroxy-8-cyano-2-methylchromone

5-Hydroxy-8-iodo-2-methylchromone ( 1.5 g. } 0.005 mole ) 
was intimately mixed with cuprous cyanide ( 1.34- g. | 0.015 Bole )



and copper sulphate C P.^2 g. ) „ a^-a-oa4ft±y-st. The reaction 

mixture 'was then heated at 195-200° for half an hour with 

occasional stirring. The brown reaction product was 

powdered and extracted repeatedly with hot acetone. The 

product obtained on repeated crystallisations from dilute 

ethyl alcohol gave reddish brown needles, m.p. 192°. It gave 

a red colouration with alcoholic ferric chloride.

-Analysis :

4-.226 mg. of the substance gave 10.128 mg. of 

carbon dioxide and 1.182 mg. of water.

5.74-6 mg. of, the s^md substance gave O.362 mL. 

of nitrogen at 40° and 753 mm.

Found 5 C = 65.40 % 5 H = 3.13 % \ N = 6.80 %,

^11 3H requires t C = 65.67 % | H = 3.5l % 5 N = 6.96 %,


