Part II
Section ( 1 X

THEQRETIC AL
\
Ry senmund-von Braun reaction on some iodo-chromones
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and flavones $ Synthesis of some cyano-chromnes and flevones

Apyl nitriles can be prepered by many methods. &
survey of all the methods has been made by Mowry ( Chem.
Revs,, 1948, 42, 189 ) .

Yerz ( 4, Chem,, 1868, 4, 33, 396 ) discovered the
classical synthesis of benzonitrile by fusion of the alksll
metal salts of henzene sulphonic acid with potassium cyanide.

. Further study of this reaction revealed that 2 good yield of
P-naphthonitrile was obtained from sodium P-naphthalene
sulphonate by trestment with excess of sodium cysnide. Witt
( Ber., 1873, 6, 448 ) showed that the less toxic potassium
ferrocyanide gave somewhat better results,

Generalljzyieldé of purified sromatic nitriles vary
from traces to 6080 % depending upon the structure of the
reacting compound. Lry reagents, intimate mixing and uniform
heating of reaction'mass to high temperstures sppear desirable.
The use of sand in the reaction mixture is recommended to
increase the yield of the nitrile by moderating the expthermic
reaction. The introduction of a small quantity of iron filings
to aid distribution of heat also gives improved yields ( Waml
et al. Buil. Soc. Chim., 1939, 5, 6, 533 ). Smoth reaction
and increased yields are also obtained by heating the reagents
in an inert diluent such 2s mineral oil,

4 number of dicysno derivatives of benzene,biphenyl,
naphthalene and higher condensed -ring systems:have been prepared
from the corresponding disulphonates., Yields are usuelly low

%
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( less than 20\% } and the dinitrile is contaminated with the
mnonitrile. ' ' 8

Morz and Weith ( Ber., 1877, 19,746 ) obtained
S_nophthonitrile from “-b-rom}zaphthalene by heatling with
potassiun ferrocyanide. They also synthesised benzonitrile
from iodobenzene and silver cyanide, but the method has little
preparative value, ‘ )

Rosenmund et al. ( Ber., 1919, 52, 1749 )found that
the replacement of aryl halogen atom by the cyano group can
also be accomplished by the action of anhydrous cuprous cyanide.
The use of cuprous cyanide dissoqlved in cyclic aromatic amines
was introduced in the German Patent Literature in 1913 (ﬂei'é390 ).

~Later} Diesbech et al. ( Helv. Cnim. Acta.,l923, 8,
548 ) extended the cuprous’ eyanide reactionland reported the
conversion of a mixture of dibromoxylencs to the dinitri]ies.
The technique generslly used by many workers conslsts in taking
the arylbromide and a slight excess of dry cuprous cyanide in
sufficiently dry quinoline or pyridine to form homgeneous
complex at reaction temperatures of 150-250°, Thus Newman
( J, Amer. Chem. Soc., 1937, 59, 2473 ) converted
“-5romnaphthalene with cuprous cyanide in pyridine solution
to G-naphthonitrile in 93 % yield.

1t was observed by »von Braun ( Ann.,\i931, L88,

111 ) that bromo derivatives of high bo'iiing aromatic
hydrocarbons are snﬁothly converted into nitriles in aa'very
high yield by treatment with a” slight excess of cuprou‘g, cyanide

at 260° without using any solvent or promter. This method,

-
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now called the Rosenmund-von Braun synthesis has.b'een studied
.in detail by ¥oelsch a@d:%n@y ( J. 4per. Chem. Soc., 1936,
58, 1328 ) who found that the rea;:tion is antocatalytic and
thé addition of 2 small amount of nitrile from a prgvious run
shortens the reaction time. _Copper sulphate in small amounts
has a marked catalytic effec;i:'wherea,s hy-droquinon_e retards the
reaction. They recommended the addition of 0.01 mle of
copper sulphate per 0.1 mle of the iodo derivative and gradusl
addition of~the halide to the mixture of cuprous cyanide and
catalysts. This observation led to the hypothesis that only
the dive.l‘ent‘ copper lon can react with ai-yl halide to form a

stable complex. The following mechanism has been suggested by

Koelsch and Whitney ( 9. Org, Chem., 1941, 6, 795 ).

+

E" -—-—-x--—;»cu] +

[Ar X '—)Gu] . CuX + Ar+
Ao +en D\‘n,)u-\ v
The gradual addition of the halide to the mixture of

cuprous cyanide and catalysts promotes rapid conversion.

| The atove two techniqﬁes of aryl hslide- copper
cyanide reactions with or without )\basié solvent have been
discussed by Braun ( German patent 1942, 728943 and U.S,
patent, 19’-1-0, 2195076 ). For large scale runs as in commercisl
practice, the use of 2 soivent or an Inert diluent is ‘
desirable_i‘o asslst the dissipation of heat of reaction. .Iﬁhis

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

.
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quinoline or phenyl acetonitrile ') or a diluent such as X
nitrobenzene,dichlorobenzene or nephthalene. In general the
use of solvents enable the reaction to‘be effected at low
temperatures. | ‘

Though various haiogenated chromones and flavones
are known they have mot 5é§n subjected to this reaction. 4 few
cyano chromnes and flavones have been synthesised by o ther
" methods. Schmtz et al. ( Helv., Chim, Acta., 1952, 39, 1168 3
C.A., 1953, 47, 4879 ) obtained 2-cyanochromne from the oxime
of chromne-2-2ldehyde by heating with acetic anhydride. Ba Re
et al, ( Fafmaco, Pavié, Ed. Scl., 1956, 11, 678 3 4nn, Chim,,
1958, Eg, 762 ) s&nthesise& 6~ and 8féyano-2,3-dimethy1chronbne
‘fnom:the‘corresponding nitro compounds by réduction,diazotisatﬂon
‘énd treatment with potassium cyagide. They also prepared
Yi_cyanoflavone by eyclisation of'2'—hydroxya%‘~cyanodibénzoy1—
méthane. 8-Cyano-3-ﬁethylflé§one waé prepaﬁed from 2-hydroxy=
3-cyanopropiophenone by treatment with sodium benzate and
‘benzoylehloride. ( Da Re et al., J. Med. Pharm., Chem., 1960,
2, 263) , |

o other work on the'synﬁhesis of cyanochromne s and
flavone s appears to have been repofted,éyano chromnes and
flaﬁones‘have now been obtained by the Rosenmind-von Brauﬁ‘
reaction on some iodo chromones and flavones described in Part I,

Addition of .copper sulphate or a little of cyano
derivative from %%5 §revious run as a catalyst,improvéd the
Yield ( ef. Kbelséh and Whitney,loc, c¢it, ). If cuprous cyanide

which was not very fresh was used ‘then no catalyst was required.
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" Ro senmund-von Braun reaction'on z-niemog-B-iodo-
2-methylchromone ;

7-Methoxy-8-iodo-2-methy1chromom (I)on fusion
with cuprous cyanide gave the corresponding 8-cyano
derivative ( II ) With sulphuric acid of 70 % or higher
" strength this eyamochromne gave 7-hydroxy~2-1ﬁethylchronnne
( III ) the cyano group being eliminated probably through
hydrolysis and decarboxylation. With 50 % sulphuric acid
neither h:fdrolysis mor demethylat ion occurred. 7-Metho xy-8-
cyano=-2-methylchromre on demethylation either with aluminium
chloride or with hydriodic acid gave 7-hydroxy-8-cyamo-2- ‘
methylchromne ( IV ), This however on hydrolysis with 90 %
sulphurié acid ﬁy volume gave a pr&duct vhich dissolved with
effervescence in sodium hydrogen carbonate solution amd gave
" a red colouration with alcc.»holic -ferric chloride and so wes
assigned 7-hydroxy-2-me thylehromne-8-carboxylic acid ( V)
structure. On decarboxylation with quinoline amd copper
powder it gave 7-'hydmxy-2~m§hylchmmne ( IIT ), 7-Methoxy-
8-cyano-2-methylchromore ( II ) on alkalimhydrolysis gave
~a ecyano ketone ’idéntical‘ with 2-hydroxy-3-cyano-lt-
me thoxyacetophemone ( VI ) described below,amd 2-hydroxy-3-
cyam-h-metmxybenzoic acid ( VII j, Both the ketone and the
acid gave red colouration wi{:h' alomholic ferric chloride. Mo
chromome carboxylic acid was obtaired. |

2,#—Diﬁzetmxy-B-iodo-acetophenorie ( VIII ) on
Ro senmund-von Braun reaction gave the corresbonding J=Cyarno
derivative ( IX ). On demethylation with aluminium chlor ide
in nitrobenzense or less well with hydrilodic acid 1t gave a
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partially demethylated product which was soluble in aqueous‘ ‘
‘s0odium hydroxide solution and which gave a red colouration '
with alcoholic ferric chloride. It agreed with 2-hydroxy-3-
cyam-lb-methoxyaCetopmmne ( VI) described above., Attempts
to completely demethylate this compound ( VI ) 4id not

succeed.

Attempts to hydrolyse 7-methomr-8-cyam-2-methyl-
hydve gem cilevvde

chromore in absolute metharol with dry hydrsehlaris gcid
ges did not succeed. Only the cyano chromone was recovered
unchanged,

Attempts to reduce 7-methoxy-8-cyano-2-methy1—-
chromone with sodium and alcolnl or lithium aluminium
hydride did mtu succeed, The cyanochromone remalned unchanged,
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Stephen reaction on 7-'-methoxy-8-cyam-2-mgthylchromne with
anhydrous stanmus chloride and hydrogimm :iichiséide s usiné
dry ether as solvent also failed. The original cyamchromne
was recovered. |

Ro senmurd-von Braun reéctign on 7-methoxy=-6-iodo-

2-me thylchromne
, 7;-Methoxy-6-id‘do~‘2-methylchronn.m (X)) on

Ro senmund-von Braun react{ion gave the corresi:opding 6-cyano
derivative ( XI ) which on hydrolysis with 70 Z sulphuric
acild gave a nitrogen free product., It gat}e a red colouration
with alecololic ferric chloride and formed a salt with sodlium
hydrogen carbonate solution., Therefore the hydrolysis product
has been assigned 7-hydroxy-2-methylclromore-6-carboxylic
acid ( XII ) structure. On decarboxylation, in quinoline
solution ‘in the preserce of copper powder, the acid gave
7-hydrox&-2-mthylc.hrom.zaé ( III ), As demethylation occurred
with 70 4 sulphuric acid hydrolysis wlth dilute sulphuric
acld was also 1st*adied. 7=Met XY = 6= yano-2-me thylchrom ne

( XI ) on hydrolysis with 50 # sulphuric acid gave a nitrogen
i‘ree product whicﬁ v;as soluble in sodium hydrogen carbonate
solution with effervescence but it did nmot give any '
coluration with ferric chloride., It was therefore as signed
7-methoxy-2-methylchromme-6-cartoxylic acid ( XIII ) structure.
On demethylation wii;h-alum%nimn chloride {lt g;czve 7=-hydroxy-
2-methylchromore-6-carboxylic acid ( XII ), 7-Methoxy-6- J
cyanochromne ( XI ) on heating with hydriodie acid gave
7-hydroxy-2-m%:hy1chromne-é-car'bowlic gcid ( XI1),
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However, demethylation with aluminium chlorideiina)glpy;'sd:a&e

gave the demethylated cyamo derivative; 7-hydroxy-6-cyano-
- 2-methylchromns ( XIV ) which =s hydrolysed with sulphuric
acid to the chrom[:pe carboxyliec acid ( XII ) described above.
Hydrolysis of the e¢yano compound ( XI‘) with alkali gave a
mixture of 2-hydroxy-%-methox&-é-éyam-acetophemne ( Xv)
identical with the product descrihed below and 2« hydroxy -t
methoxy-5-cyamobenzoic acid ( XVI ). Both the ketone amd the
acid showed red colourat;ion éf‘l‘l‘.h alecoholiec ferric chloride.
| 2,4-Dime thoxy-5-iodo-acetophenone ( XVII )-on
Ro senmund-von éraun reactlon gave the corre s}_:onding S5-cyano
derivative ( XVIII'), On demethylation with aluminium '
chloride 113. nitrobenzene or less well with hydrio@ic acld |
it gave & partially demethylated product which was soluble
in aqueous alkall and gave a red colouration with alcohollc
ferric chloride. It was identical with 2-hydroxy-h~methoxy-
S-cyano-acetophenone ( XV ) described before. Attempts to
demethylate this compoqnd ( XV ) comletelydid mot succeed.
Vhen 7-methoxy-6;eyano-2-methylchromm (XI) was

disolved in methaml and the solution saturated w;‘.th dry
hydrochloric acid gas,it gave methyl 7-methoxy-2-
methylehromne=-b6-carboxylate ( XIX ) identical‘w'ith the
methyl ether of the methyl ester of 7-hydroxy-.2-
methylcbromne-6-carboxylic acid d&.sﬁv\ ben\ \,%ova

 Attempts to reduce 7-metho Xy-b-cyano-2-methyl-
chromore ( XI ) with sodium and alcohol or lithium aluminium
hydride of stanmus chloride Lin ether did mot succefad. Only

the original cyanochromone_ was recovered,
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Bo senmund-~von Braun reaction on 7-methoxy-8-iodo-
flavone

7aMetho xy-8~iodoflavone ( XX ) on fusion with
euprous cyanide gave the corresponéing cyanoflavone ( XXI Yo
This on hydrolyéis with 70 % sulphurlec acid gave the known
7-hydroxyflavone ( XXII ). 7-Yothoxy-8-cyanoflavone ( XXI )
on hydrolysis witﬁ 50 %. sulphuric acid however gave é mixture
of an acld and a carbamoylflavone which we;:é separated Dby

treatment with sodium hydrogen carbonate solutlon. The
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carbamoylflavone on further hydrolysis with 50 %4 sulphuric
acid gave the same acid. The acid did not give any

colouration with aleoholic ferric chloride, indicating that
no demethylation had occurred and so was assigned
7-methoxyflavone-8-carboxylic acid ( KXIII ) structure and

the carbamoylflavone was 7-methoxy-S-carbamoylflawne ( XXIV ),
On decarboxylation\ the acld gave 7-methoxyflawone ( XXV ),

The methoxy acid could be demethylatéd with aluminium
chloride or with hydriodic acid to 7-hydroxyflavone-S8-
carboxylic acid ( XXVI ). On decarboxylation with quinoline‘
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and copper powder' it gave the kmown 7-hydroxyflavone ( XIIy,
Attempts to reduce 7-methoxy-8-¢yamflavone with 1ithium
aluminium hydride or sodium and alecohol or stanmous chloride
did mt succeed. Only the original cyamflavopé was
recovered unchanged, :
7~Metho§:y-8-cyam'fia'vone ( XXI ) on demetnylation
with either aluminium chloride or hydriodlc acid gave
7=-hydroxy-8-cyamflavone ( XXVII ) w"ﬁich on hydrolysis with
50 # sulphuric acid gave -7u-hydx‘ox:srflawm-8-carboxylic acid
( ZXVI ) in good yield. Alkaline hydrolysis of 7-methoxy-8-
cyamoflavone ( XXI ) gave 2 cyambengoic acid identical with

2-hydroxy-3-cyano-lt-methoxybenzoic acid ( VII ) described
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before and amother product containing nitrogen which gave
a red colouration with aleoholic ferric chloride and was
soluble in sodium hydroxlde solution indidating that it
might be a P-diketone. This was found to be 2-hydroxy-3-
eyano-t-methoxy-dibenzoyilmethane (§XXVIII }. by comparison
with an awthentic specimen synthesised as follows @

"2-Hydrox y-3-cyaho-l-me thoxyacetophenone ( VI )
on treatmint with benzoylcehlor idecand pyridine gaﬁe
2-benzoyloxya3.cyano-h-méthcxyacétophénona ( XXIX ) which
on Baker-Venkataraman transfbrmation with sodium géve
2-hydroxya3-cyaﬁo-h~methoxy-dibenzoyl methane ( XXVIII )
aidentical with theproduct descrited altove. It cyclised
wit‘h concentrated sulphurie acid to give 7~methc;xy-8-
cyanoflavone ( XXI ),

Ro senmund-von Braupy reaction on 2,4-dimethoxy-3,5=

di-iodo-acetophenone
2,#-Dimethoxy—3,S-Qi-iodo-acetophenone ( XXX') on

heating with cupfous-cjanide with or without copper suiphate

did not give any pure product, When the reaction was repeated

T ) oy
(&8 o OCH,, (o) o
¥y Cu “b by

v

T COCH, ] 3 COcHy
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by using nitrobenzene as a solvent it gave the dicyano

derivative ( XXXI ) in‘very poor yield. Attempts to improve
. - o P 332° ‘
the yieid by using pyridine.gave)golymeric producty which

-
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has not been investigated. ]
. Ro senmund-von Braun reaction on 5-hydroxy-8-iodo-

2-methylchromne
5=Methoxy-8-iodo-2-methylchromne on heating with

éuprous Eyanide did not give any cyano derivative, only the

the origiﬁal io,dgchrozmne was recovered. When S-hydroxy-S-
i0do-2-methylchromne ( XXXII ) was heated with cuprous

cyanide and ‘:;Efces of copper sulphate the cyano derivativei(mIII)

et W Y

wa s obtainedkiﬁmvery poor yield § il .

FORKI
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EXPERIMENTAL

Ro senmund-von Braun .reaction on 7-methoxy-8-3iodo-

2-methylchromne * Z-Methoxy-8-cyano-2-me thylchromne

7- Mo thoxy-8-10dp-2-methylchromne ( 3.16 g. }
0,01 mle )was thoroughly mixed with anhydro;;s cuprous
cyanide ( 1.78 g. § 0.02 mle ) ani a trace of copper
sulphate as a catalyst. Sand was 2lso added(as a diluent)
to the reaction mixture. It was then heated in an oil bath
at 235-240° in a fume chamber, The reaction mixture melted .
Tt was stivred with a glass rod to mke 1t homogensous.
The reaction commenced in about five minutes and the pungent
vapours started issulng out. The reactlon mixture soon
solidiffed. The 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 éleohol, by refluxing on a wire gauze. The alcoholic |
filtrate after comcentration and cooling gave yellow
shining product which cf:}'stallised from'acetic acid
( chareoél ) in yellowish plates, m.p. 262°, Yield 1.36 g.

Analysis ¢ - T .
. 9.80 mg, of the substance gave 24,06 mg. of
carbon dioxide and 3.7% mg. of water.
10,62 mg. of the samé substame gave 0,644 ml,
Vof nitrogen at 29° anmi 757 mm. (
Found™ ¢ G = 67,00 % § H = 14,27 % N = 6.83 %

C12Hg03NF  requires :C =66,99% 5§ H=4%19% 5 N= 6,514,

e

e
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When cuprous cyanide of some standing was used
in the 2bove reaction o catalyst was necessary. Fresh
cuprous cyfanide‘gave poor yiélds. )

 Hydrolysis of 7-methoxy.8~cyano-2-methylchromne

(1) With 70 # salphuric acid |

' '7-Met?nxy-B—cyano-&methylclmomom ( 0.5 g. ) vas
heated with stﬂ.ohuric acia ( 70 % § 15 ml. ) under gentle
reflux for 3 hours with occasional stirring. The deep red
coloured react:x.on mixture, after cooling, was added to
- erushed ice and the brown turbid solution was filtered.
The filtrate on keeping over-night in the refrigerator
“‘gave needles which erystallised from dilute alcohol in'
' ﬁhic‘k white plates, m.,p. and mixed m.p., with 7-hydroxy-2-
methylchromne was 249°, The cyano group must have been
.hydrolysed and the acid formed must have got decarboxylated.
Demethylati’.on also took place.

70 7 sulnhuric‘ acid was prepared by mixing
sulohuric acid ( 39 ml, ) in acetic acid ( 20 mi, ) and
water (10 m. ).

(ii) With 50 4 sulphuric acid _

When the hydrolysis was repeated with 'sulphzn'ic
acid ( 50 Z § 20 ml, ) unchanged 7-methoxy«8-cyano-2-
methyichromne was recovered. o other product was obtained.

50 % sulphuric acid was prepared by mixing
con ¢entrated sulphuric acid ( 28 ml. ) in acetic acid
( 20 ml, ) and water ( 30 ml. ).

Attempts to hydmlyse the cyano eompound by
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rei‘luxixig its methyl alcoholic solution after saturation with
hyrdrogen chloride for 3 hours also did nmot succeed. The

‘original chromone was recovered unchanged.

Dfmethylation : Z-Hydroxy-8-cyano-2-methylchromne
(1) With hydriodle acid |
. 7-tethoxy-8+cyam-2-methylchromne ( 0.6 g, )
dissolved in acetic anhydride ( 15 ml. ) was heated with
hydriodic acid ( 5 ﬁ)l. ) in an»oil bath at 125.130° for 3
hours and then édded to sodium hydrogen sulphilte salutmn.
The product obtained was purified through sodium h&droxide

solution, It crystallised from acetic acid in yellow shining
cubes, m.p. 368° (n_»decoﬁrp. )e It was sparingly soluble ‘in
ethyl alcohol. ﬁiéher reaction"te’mpe’ratures during
demethylation gave deeply coloured unworkable*,product. Its
aleoholie solut;ion did not give any colouration with alcoholic
fef:eic chloride. It dissoived in sodium hydrogen carbénate
"solution with éffervescehce. |

(11) With sluminium chloride

‘ 7-Me thoxy=-8-cyano-2-methylchromre ( 0.5 g. ) was
dissolved in nitrobenzene ( 10 ml, ) and heated with aluminium
chloride . ( 0.8 g. ) at 125-130" for 3 bours. The product '
obtained on remval of nitrobenzene W 7-hydroxy-8-cyano-2-
-methylehromone in good yield.

Analxsi :
) 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 .sabstance gave 0,634 nl. of
nitrogen at 31° and 757 mm. | o
Fom C=6522%3H=3.474
C=65.67% 3 H=3.51%

Hydrolysis of 7-hydroxy-8-cyano-2-methylchromone
yith sulphuric acid ¢ Z-Hydroxy.2-methylehromone.8-carboxylic

aclid

-8

N=17,25 y S
N=6,9 %, .

-y

-,

Ci1H,03N  requires

M T

7—Hydroxy.8-cyam-2-méthylchromne (1 g ) was

dissolved in sulphuric acid ( ‘90 % by volume § 20 ml, ) and
heated on a steam bath for é-hours. The red coloured? reaction
mlxture was poured over crushed ice. Thick yellow needlass
separated on keeping it over-night in a refrigerator.
Recrystallised from dilute alcohol ( charcoal ) in thick
yellowish needles, m.p. 259° ( effey.:v. Yo Yield 0,36 g. Its
alcoholic solution gave a dsep red colouration with
alcoholic ferrie chloride,

Analysis ¢ | ‘

10.62 mg. of the substarmce gave 23.26 mg. of
carbon dloxide :and 3.8'2 mg. of water.

Found v 3 C =59.77 % § H = 4,02 %,
C41HgO5 z:equires :C=60,007% 5 H=23,664%, |

e

- Decarboxylation The above acid (0,5 g. ) was
powdered .and heated in an oil bath at 260° till the
effervescénce ceased. The reécticn mixture was treated with
‘soéium hydrogen cartonate solution and the residue after
purificatlon through sodlum hydroxide solution crystallised
from dilute ethyl alcohol in colourless thick plates. M.P‘.
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mixed

and\m.p. with 7-hydroxy-2-methylclmonnm was 249%

N An&aml__.._.e__zxx.__mm&w 7-m..e.w-8-c:7an.9-2-
methylehromone ¢ 2-Hydroxy-3-cyaro-li-metloxyacetopherone and
‘é;hzdrog_cy-B-cyéno-l&-g_etibgzbe nzole acid
”7-Mei;mxy-S-cya'm-zqmethychmomm (:1 g. ) was .
heated with alecoholic potassium hydroxide solution ( 10 % 3
20 ml., ) on a steam bath for 3 hours. The product o'btained

on acidification was first exi;ractéd with sodium hydrogen
carbonate éoluticn and then with sodium hydroxide solution
The sodium hydm,gen carﬁongte extigct on acldification gave
2.hydroxy-3-cyam-bumethoxybenzoic acid. It crystallised in
yellewish needles, m.D. 234—235° ( efferv. ). Its alcoholic
" solution gave a deep red colouration with alcoholic ferric .
ehloride.

Analysis ¢

9,82 mg. of the substance gave 20,12 mg. of
carbon diokide and 3,00 mg. of water.

10.62 mg., of the same substance gave 0,743 ml. of
nitrogen at 32° and 759 mm, l

Found C=55.91%3HE=342%; N=7.82%
C=55.95% § H=3.63% § N =7.25 7.

The sodium hydroxide ext'racig on acidification gave

a ketone which crystallised in yellowish ﬁeedle_s from dilute
alcohol. M, P, and mixed ni.p. with 2-ﬁydroxy-3-cyam-h-

CgHm0uN requires

methoxyacetophe rone prepared as deseribed below was 169°,

son
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‘ Ro senmind-von Braun reaction on 2,4-dime thoxy-3-
lodo=acetophenone ¢ 2,u4=Dimethoxy.3-cyam-acetophenone

2,%-Dime thoxy-3-1odo-acetophenone ( 9.2 g.

'0.03_' mle ).{ prepared as in part 1) and cui)rous cyanide
( 5.3% go § 0,06 mole ) wé:_'e :intin;ately mixed with sand
' _ ~(Aa diluent ) and heated at 165;-170? for 10 minutes. The
powdered material was then repeatediy extr;écted with acetone.
The prdduct obtai‘ned on rémval, of acetoms crystallised in
 ecolourless needles from dilute aleohol, MePe 131° Yield
3.5% g N B

Analysis ¢ .

10,4’-{ mg. of the substance gave 24,86 mg. of
carbon dioxide and 4,88 mg. of water.

8.9% mg, of the same substance gave'O. 534 ml. of
‘nitrogen at 33° énd 756 mm,

Found $C=6500%;H=523%; N=26.624%
C11H1103N requires 35 C = 64,397 § H=15,36% ;3 H=6.83 %.

_Demethylation ¢_2-Hydroxy-3-cyano-l-me thoxy-

' acetopherone
(i) With hydriodic acid: 2 h-Dimethoxy-3-cyamacetophemm

(2 g.) in acetic anhydride ( 20 mi. ) was heated with
hydriodic acid ( 10 ml. ) at 125-130° for 3 hours in an oil
bath, The product obtained on woriking up the reaction mixture

as usual crystallised from ethyl alecohol in yellowish
needles, m.p. 169°, Yield 0.9 g. It gave a deep red colouration
with aleoholic ferric chloride.
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nalysis . 1
9.8% mg., of the substance gave 22, 72 mg, of

carbon dioxide and k4,50 mg. of water.
9.12 mg, of the.same substamce gave 0,59% ml.
of nitrogen at 33° and 757 mm,
Foud = £ G =63.01%; H=5124; N=7.244,
s 1C=6282%3H=4714; N=7.337%

(1]

Cy0Hg03N  requires

e

(ii) With aluminium chloridg Demethylation of the
udimethoxy ketone (2 g.) with anhydrous aluminium chloride
(3 g. ) withor without nitrobenzem as solvent by heating
on a steam bath for 3 hours gave only 2-hydroxy-3-cyano-l-
metmxyacetopﬁemne. Yield 1.25 g. |

Fur ther @emthylati’éh of é-hydrqu—?;-cyam-h—

me tloxyacetophemone did mt succeed.

Attemtéd reduction of the cyam group in 7-methoxy-

. 8-cyam-2..mt_l_lxlchromne
‘ (1) With sodium metal and aleohol @ 7..Metrnxy.8-cyam-

2-methy1chronbne ( 0.5 g. ) was dissolved in absolute ethyl
aleohol ( 80 ml, ) and sodium metal ( 0,2 g. ) added slowly.

The geaci:ion mixture was then heated on & steam bath for

15 minutes when 1t became red in colour. It was concentrated

and acidified after dilution with water when the original

cyanochromne was obtained, ‘ ,
(ii) With 1ithium aluminium hxdrid ¢t The cyam chromone

( 9.2, ge ) was suspené’ged in dry ether ( 150 ml, ) and

iiﬁhium aluminium hydr‘ide't( 0,01 g. ) in ether vas added

-
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slovwly with sti;r-ring to the reactlon mixture., After 2 hours
it was decomposed by adding a little water. The origipal
chromne was obtained back. .

Reduction was also tried by taking the substance in
the thimble of 2 soxhlet ‘and lithium aluminium hydride and
dry 1sopropyl ether in the flask and. heating the flask on a
'steam bath, but it did ot succeeds

. Attempted Stephen's reduétio _
_Dry hydrogen chloride was passed through’ a suspension

of anhydrous stanmous cm.oride (0.9 g. ) 1n anhydrous ether
( 100 ml, ) kept below 5° for about 4 hours., To this
"7-methoxy-8-cyano-z-mthﬁ{.chromm (0.3 g. ) wvas added and
hydrogen chloride passed for further 5 hours maintaining the
temperature below 5°. The reaction mixture was then left
c;ver—night. Next day after removal of ether. the resldue was
‘ heated with water on a steam bath #‘or 2 rours. The product
obtained was found o be. the 'funchénged cyanochromone.
Anhydrous stamfms chloride was prepared acéording
o S\tephenw( J, Chem. Soc., 1930, 2786 } by gradually adding
with agitation stamous chloride dihydrate ( 2.3 g. ) to
acetic anhydride ( 2.3 ml. ). Dehydration was instantaneous.

Ro senmund-von Braun reaction on 7-methoxy-6-lodo~
2-methylchromone ¢ 7-Methoxy-6-cyam-2-methylchromore
7-Methozqr-6-iodo-2-methylcm‘omone ( 3.16 g § 0.01

mle ) was mixed with euprous cyanide ( 1.78 g § 0,02 mle )
and a trace of copper sulphate ( or the eyano derivative from

the previous run in subseqz:ent preparations ) was added. The
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reaction mixture was heated in an .oil bath at 245.250° for
10 minutes. The powdered reaction mixture was then exbracted
with hot acetone :ggpeatedly. The product obtaired on removal
of acetore crystalllsed from ethy}. alcohol in yellow
needles, m.p. 249° ( decomp. ). Yield 1.26 g,

Analysis ¢
10,32 mg. of the sibstance gave 25,52 mg. of
carbon dioxide and 3.78 mg. of water.
| 8.64% mg, of the same substance gave 0,495 ml. of
nitrogen at 34° and 754 mm, ,
Found C=67.4% 5 H=4%109% ; N=6,32 %,
C=66,99%5H=419% § N=6.51 %

*e

..

Cy2HoO3 N fequires
Hydrolysis of 7=methoxy=6=cyano=2.methylehromne.
(i) With 3 _sulphuric acild ¢ 7-Hydroxy-2-methyl

chronbne-é-carboleic acid
The above cyamochromone ( 0,5 g. ) was heated with

sulphuric acid ( 70 4 § 30 ml. ) u;nder gentle reflux for 3
hHours, The reaction mixture was then added to crushed ice
and the separated product was purified i;hrough dilute sodium
hydregen carbonéi;e solution. It erystallised from acetic acid
in eolourless needles, m.p.( 3022 ( decomp. 5. Yield 0,23 ¢,
Its~alcoholic solution gave a red colouration with alcoholic
ferric  chloride, indicating tht demethylation had also
occured? during the hydro‘ixéis éf the cyam group..

Analysis ¢ ' '

10,68 mg. of the substance gave 23,70 mg, of
carbon dioxide and 3.86 mg. of water.



Found  :.C = 60,52 % § H = 4.0k %,
Ci1Hs05  requires & C = 60,00 % ; H = 3.66 .

The atove chromone carboxylic acid ( 0.5 g. ) was
simul taneously methylated énd esterified by réflﬁxing its
acetone solution with dimethyl silphate ( 1 ml. ) in
presence of anhydrous ptassium carbonata*\( 2 g2 ) on a steam
bath for 4% hours, The product obtaimed erystallised in

colourle ss needles from'ho_t water, m.D. 165—166?'.

Ana 1}:31 :
10.32 mg. of the substance gave 23 90 mg. of
carbon dioxide and %.50 mg. of water,
Fourd t C.= 63.20 7 § H = L.88 %,
ct\a,Hz 265 requires é'C“ = 62.90 % 3§ H= ’-1-.8’-:- %,
(11) With 50 4 swlphuric scid $ Z-%L__g_y-.?.-metnn
chroms ne-b-carboxylic scid '
When the hydrolysis of the above cyanochromone
(0,5 g. ) was carried out with dilute sulphuric acid
( 5 % § 20 ml, ) under the same conditions as above a |
:iifferent product was obtaired which crystallised from dilute
aleohol- in colourle ss needles, m.p. 2#5?.‘ Yield 0.25 g. It
did mo t give' any colouration with aloholic fgrric chloride,
indicating that the giemetkmy;ation had ot taken place. '

Analysis :
10,76 mg. of the substance gave 24,18 mg. of

.carbon dioxide and 4.26 mg. of water,

(2



e

Fo C=6L31%j H=hi3g

C=6L.54% § H=1430 2,

e

o]

Cy2H; 005 requires

(11i) With hzdrochloric acid ¢ Metlgy_;mz-metmg

metgzlchromone-é—carboxﬂate
The cyanochromne ( 0.5 g. ) was dissolved in

absolute methyl alcohol ( '50 m. ) and hydroc'en chloride
gas was passed at room temperatm'e for abtout 3 hours. The
reaction mixture was left over-night. Next day the excess
of alcolwl was remved after refluxing for 3 hours and the
mixture added to cold water. The separated product
crystallised from water in colowrle ss needles, yield 0.2 g,
It was 1dentical with me‘ghyl-?-gzethoxy-e—methylchromona-é.
éarboxylate described before.

Action of hot hydriodic acid on 7-methoxy-6-cyano-
2-methylchromne | |

7-Methoxy-6-cyam-2-memy1crmomm ( 0.5 g. ) was
dissolved in acetic anhydride ( 15 m. ) and’ hydrlodic acid
( 5 ml. ) was added. The reaction mixture was heated in an
oil bath at 125’-130° for 3 hours. The product obtalred on

working wp the reaction mixture was purified through sodium

hydroxide solution.'It crystallised from acetic acid in
- ¢olourless ﬁeedle s, yield 0.25 g. M P, and mixed m,p. with
7-hydroxy-2-methy1chronnm-&carboxylic acid described above
was 302° ( decomp. Y.

Demethzlatio 2 7.Hydroxy=6=cyano-2-methylchromne

r}-1‘561:1:10x:1r-6--(:3,rano---2-me1:1*).};?2“1c‘:zmmo.me (0.5 g. ) was
mized with anhydrous aluminium chloride ( 0.8 g. ) and

it
Fe



heated in an oll bath at 120° for 3 hours. The product
obtained on working up the reaction mixture as usual was
purified through sodium hydroxide ‘solution and erystallised
from acetic acid in thick yellowish needles, m.p. J40°
( decomp. ). It dissolved in sodium hydrogen carbonate _
solution with effervescence. It did mot give any colouratlon
with alcoholic fefrric chloride.

Analysis ¢

10,22 mg. of the substance gave 24,68 mg. of
carbon dioxide and 3.38 mg. of water.
{ 6.32 mg. of the same substance gave 0,407 ml. of
nitrogen at 31° and 756 mm,
G=65.89% § H=3.70 2 3 N = 7,19 4.

=65.67% 3 H=3.51% 3 N= 6.9 %

. A‘l.kalim hydrolysis of z-methog-é.cxam-a-methx;-
chromme * "2-Hydroxy-l-me thoxy-5-cyano-acetophenome and 2-
hzdroxz-%umetiny;-§-czambenzoic acid ‘

7= Mo thoxy=b-cyamo-2-methylchromre ( 1 g. ). was
heated with aleoholic potassium hydroxide solution ( 10 % j
2% ml, ) on a steam bath for 3 hours. The product o:btaired on

Found

L]

L L]

Cy1H03N requires

“ine

acidification was treated succe s;ively with sodium hydfogen
carbonate and sodium hydréxide solution. The product obtaired
on acldification of the sodium hydrogen‘carbonate extract
erystallised from dilute aleohol in yellowish needles, m.p.’
232-233? ( efferv. ). Its alooholic solution gave a red

colouration with alcoholic ferric chloride.



Analysis 3 _
10,92 mg. of the substarmce gave 22,40 mg, of

carbon dioxide and 3.58 mg. of water.
‘ | 11.64 mg, of the same substante gave 0.773 ml.
of nitrogen at 30° and 760 mm. : ,
Foud  :C=5598%; H=3.667; N=7.484,
CoR,0uN  requires & C =55.95% ; E=3.63%§ N =7.25%

e

The product obtained from the sodium hydroxide
extract on acidification crystalliged from ethyl alcohol iIn
yellowish needles. M.P, and mixed m,p. with 2-hydroxy-k-
métho\:g-S—cyam-acefoéhe mne preparéd as described below

Vas/ma?. Its alecoholic solution gave a red colouration with
alcoholic ferric chloride. :

‘ Ro senmund~von Braun reaction on 2,4-dimethoxy-5-
iodo-acetophenone * 2,4-Dimethoxy-5-cyam-acetophenore

2,h-Dimethoxy.é-iodo-acetoprenone ( 4.6 g. 350,015

mle ) s2s int:;',mately mixed with cuprous cyaﬁide ( 2,67 ge5
0.03 mle ), sanmi ( a diluent ) and a 1it£le coppei sulphate
and heated in an 611 bath at 185-190° for ten minutes. The
powdersd reaction mixture was extracted repeatedly with hot
ethyl alcohol, The extract was then concentrated and the
separated product recrystallissd from ethyl alcohol in
colourle ss needles, m.p. 192°. Yield 2.1 g.

Analysis ¢
_ 10 18 mg. of the substance gave 2’4-.08 m. of
carbon dioxide and 5.3% mg. of water.,

6.12 mg. of the same substance gave ©.361 ml. of
nitrogen at 29° and 761 mm,
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Founrda ~ . C

]

6440 % § H=5.86% 3 N = 6.68 %,
64,39 %2 § H=5.36% § N =6,83 %,

Cy1Hy103N - requires & C

. Demethylation ¢ Z-Hydroiy-h-mthog- H=-Cyano=
acetopherone
2 h»Dimethoxy-ﬂcyano-aceﬁopmnone (2g. ) in

acetic anhydride ( 15 ml. ) was heated with hydriodic acid
(8m, ) in an oil bath at 125-130° for 3 hours. The
product obtaired on wrkinguup ‘the reaction mixture as usual
was purifled through sodium hydroxide solution am
crystallised from ethyl alecohol in 'yellowish needle sy M.De
180°, Its alcoholic solution gave a deep colouration wifh
ferric chlor 1de. ’

Analysis ¢

10,44 mg., of the substance gave 23,84 g, of
carbon dioxide . and 4, 1!-11- ngs of water. ’

. 10,38. mg, of the same substance gave 0.703 ml.

of nitrogen at 34 and 755 mm, B I

Found  *C=62,31.% § H=h76% § N=7,1482.
Ci0Ho03N  requires 3 C=62,829% § H=4,71 %43 V= 7.33 %o

e

Demethylation of the dimethoxy ketore ( 0.5 g. )
with sluminium chloride ( 0.8 g. ) by heating at 110-115°
for 3 hours also gave only the above partially demethyla{ied

product.

Attempted reduction of 7-methoxy-6-cyam-2-

‘methylchromne
Attempts to reduce the above cyamschromors with

(1) sodium in aleohol (1i) 1ithium al wminium hydride and
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(1ii) stanmous chloride ( Stephen reg&:tioi}) as in the case
of the 8~cyano-isomer dici not succeed. The original chromone
was obtained back. ' ) { |
Ro senmund-von Braun reaction on 7-metho %y-8-iodo-
flavore ¢ 7-lethoxy-8-cyamoflavore ‘ 1 ‘
7-Methoxy-8-iodof1avone ( 3.78 gv § 0.01 mle ) was

| intimately mixed with cuprous eyanide ( 1.78 g« § 0.02 mole )
and a trace of copper sulphate was ac’ided. The reaqtion
mixture was heated at 220.225° for 10 minutes. The reaction
nixture was extracted repeateéiy with hot acetore. The
product t’qhichl sepérated from the acetone extract on
coricentrat:lon, erystallised from ethyl alcolol in needles,
m.p. 235°. Yield 1.51 g.

Analxsi s

10, 36 mg. of the substance gave. 27, 92 mg e of
carbon dioxide and 3.16 mg. of water,

8.8% mg. of the same substance gave 0.421 ml., of
nitrogen at 33° and 750 mm, .
C=73.53% 5 H=3.20%3 N=5284
Co=73.64%j H=1430%; N =505 %

*®

i

Foﬁnd

*y

e

Cy7Hy403N requires

Hydrolysis of 7-methoxy-8-cyanoflavone

(1)  With 70 % sulphuric acld |
7-Methoxy-8-cyanoflavore -( 0.7 g. ) was heated with
sulphumc acig ( 70 7 20 mi. . ) under gentle reflux for 3

hourss The brown coloured reaction mixture was then added to
crushed ice and ‘che separated product treated successively

with sodium hydrogen carbonate and sodlium hydroxide solution,

¥
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Mo product was obtained f:'rom the former but the sodium
hydroxide extract on acidification gave a prodmt vhich
crystalllised in colourless long needles from ethyl alowmhol.,
M2, and mixed m.p. with 7-hydroxyflavone was 240°,

(11) With 50 4 sulphuric acid * 7-M§thoxy-8-,-;arbamzl'
flavé:ne‘argj-‘ggthomévo@-e-ca‘rbo;zlic acid *
. Wen the hydrolysis was repeated wi th 7-methoxy-
8-cyamoflavore ( 1 4 g. ) and sulphwric acld ( 50 % § 25 ml, )

and the reaction mixture worked up as alove, the sodium
hydrogen carbonate extract gave an acid which crystallised
from dilute ethyl alcohoi in colourless needles, m.p. 216°
( efferv. ). Yield 0.27 g, It did mot give any colouration
ﬁith alcoholice ferric chloride.

Analysis ¢

10,02 mg. of.tle "substancé gave 25.22 mg. of
carbon dioxide and 4,12 mg. of water, |
J Found C=68.66% 3 H=%.60 4,
CyoH 205 fequires = 68,91 % } H =’1!-.08 B
B The residue 1ei‘t after extraction with sodium hydrogen

(L]
-y

‘carbonate was 7-methoxy-8-carbamoyl flawne which crystallised
from alcohol ( charcoal ) in thick;fAcolourle‘ss needles,
mp. 296°. Yield 0.55 g.

T Analysls ¢ ‘ _

9.88 mg. of the substance gawve 25.00 mg. of

. carbon dioxide and 4,02 mg. of water,
6,082 mg. of the same substance gave 0,268 ml.
- of nitrogen at 32° and 757 mm, ’ .

1
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Fourd ~— #C-=69.05% ; H=1455% § N=1404,
CipH1304N  requires ¢ C =69.14 7 § H=4 b9 7 5 N=4,94 7,

B
e

7=-Methoxy~8-carbamylflavwon: ( 0.5 g. ) on further
hydrolysis with sulphuric acid ( 50 Z § 20 ml. ) gave
7-methoxyflawme-8~carboxylic acid, described above.

Decarboxylation
7-Motho xyflavore-8-carboxylic acid ( 0.5 g. )

" dissolved in quimlire ( 10 ml. ) was heated at 180° in
presence of a pinch of ;:opper powder for about 15 minutes.
The product obtained on working up as usual erystallised
in colourless meedles from petroleum ether ( b.p., 60-80° ),
M, #, and mizxed m.p. with 7-methoxyflavone .(yRobinson and
Veniiataraman, Jo Chem. Soc., 1926, 2:;,#6 \) was llé?.

| Demethylation ¢ Z-Hydroxy-8-cyanoflavone

7-Yothoxy-8-cyanoflavore ( 0.5 g. ) waé heated

with acetic anhydride 15 ml., ) ard hydrlodic acid ( 5 ml. )
at 125.130° for 3 hours. The product bbj:ained on working up

the reaction mixture was purified through sodium hydroxide
solution, It crystallised from ethyl alcoﬁol in buff
coloured néedles, m. P 315? ( decomp. ). It dissc;lved in
sodium hydrogen carbonste Eoiut lon with effervescence and
showed intense violet fluorescence with sulphuric acid.
Apalysis ¢
10.2% mg. of the substance gave 27.3% m. of
carbon dioxide and 3.56 mg of water.
' 10,78 mg, of the same substamce gave 0,510 ml, of
nitrogen at 3%° and 755 mm,

-
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.

C=73.00% § H=3.4572 3§ ¥=15.32 %,

Found

.

CieHg03N  requires

Hydrolysis o f 7-hydroxy-8-cysnoflawne withe
sulphuric acid * '7~Hydr6gf}.amm-8-cargo_m1cr acid

7-Hy<;r6xy;8-éyanof;av6ne ( 0.65 g. ) was gently
refluxed with sulphuric acid ( 5’0‘%.3 20 ml, ) for 3 hours.
The product obtained on pouring the reaction mixture on
ice and purification through sodium hydrogen carbonate:
solutlon crystallised in colourless needles. from ethyl
aleohol, m.De 2%2?(" efferv, 5. Yie1d 0.3 g. Its alcoholie
solution gave a ‘d;e;p red colouration with aléo holic ferric -
chloride. o
Analzsié s
10.30 mg. of' the substance gave 25.62 mg. of
carbon dloxide and 3.'38 mg.'..of water,
‘ Found tC=67,887% 3 H=13,67 4.
C16H;o05  requires * C = 68.08 % 5 H = 3,57 4.

Be

‘ The same hydroxy acid was 6btained_when 7-methoxy-

8-carbamoylflavore ( 0.5 g, ) was heated with acetie

anhydride ( 10 ml. ) and hydriodic acid ( 5 ml. ) ‘at 125-130°

for 3 hour;a and when 7-nxethoxyf1avone-8-éarboxylic acid ( 9,3 g. )

was demethylated by heating with acetic anhydride ( 5 ml. )

and hydriodic acid ( 5 ml, ) under similar comitions.
Decarbo_x_ziétioiz _
7-Hydromﬂavbm-8.carbo:wlic acid ( 0.5 g.') was

dissolved in quimolire ( 15 ml. ) anl heated at 210° for

20 minutes in presence 5:[:’ a pinch of copper powder 111 the
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effervescerce ceased. The product obtained on addition to
cold dilute hydrochloric acid crystalllised in colourless
long needles. M,P, and mixed m.p. with 7-hydroxyflavore
was 240°,

: Alkalire hydrolysis of 7-methoxy-8-cyamoflawvore $
2= Hydroxy=3-cyano-lemethoxybenzoic acld and 2-hydroxy=3=

cyano-lemethoxy-dibenzoylmethare
7=-Methoxy=-8ecyamflavore { 0.5 g. ) was heated with

alcoholic potassium hydroxide solution ( 10 Z § 20 mi. )
on a steam bath for 2 hours, The product, obtained after

acidification, on extraction wlth sodium hydrogen .carbona te
solution gave 2-hydroxy-3-cyano-l-methoxybenzoic acid
described before. The residue on sodium hydroxide treatment
gave a product which gave a red colouration with alcoholic
ferriec chloride. It was found to be identical on direct
comparison with 2.hydroxy-3-cyam«=methoxydibenzoylmethanas
synthesised from 2-benzoyloxy=3-cyaro-lmethoxyacetophemne

as shown below.

2-Benzoyloxy-3-cyam«lb=me thoxyacetophenore
2-Hydroxy=-3-cyano-methoxyacetophenone ( 1 g. )

was mixed with benzoyl chloride (1m.) and pﬁridim (0.1
ml. ) and heated on a steam bath' for 3 ours. It was then
added to cold dilute hydrochloric acid ami left over-night.
The product was washed with sodium hydrogen carbore te
solution and the residue crystallised from ethyl alcolol in
buff coloured needles, m.p, 1.82°,

s

-



Analysis ¢. _

8.46 mg. of the mbétance gave 21.52 mg. of
carbon dioxlide and 3.18 mg.ﬁof water,

6.582 mg. of the same substance gave 0;263 ml, of
nitrogen at 34° and 756 mm.
. Found  :C =69,k2 % ; H=14212§ N=14k 4,
CyoHy30, N x;equires 23C=6915% 5§ H=44% 7 5 N=Y4,74 7,

2. szrog-3-cxano-’~x-methog-dibénzczlmethane

2-Benmyloxy—3-cyam~h-metlnmacehopl:e mne ( 2 g. )

e
e

was refluxed with pulverised sodiuz_g metal ( 0.3 g. ) 1In
benzene ( 30 ml, ) for 4 hours. The precipitated sodium salt
was collécted and acidified with cold dilute acetic acid,
The product cfysfallised in yéllow nesdles from ethyl
alcohol, m.p. 230°.
Anzlysis ot
19,98 mz. of the sibstance gave 25.36 mg. of
carbon dioxide and %.02 mg, of water., _
6,182 mg. of the same substance gave 0,267 mi. of
nitrogen at 34° and 756 mm. ‘ \ ‘
Fond  tC=69.35% § HeWs1g g M=y g
Ci7H30uN  requires :C =69,15% §j E=210 % § N= k74 g,
‘ The above B-ameto'm (o, 5> g. ) was dlssolved in
concentrated sulphuric acid ( 10 m1. ) and kept for 4 hours, |
at room temperature. The reaction mixture on working up as
usual yieléed 7-methoxy«-8-cyanoflavone.
Attempted reduction of 7-methoxy-8-cyamflavone
Attempts to reduce the above cyaroflavone i th (1)
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sodium and aleohol (ii ¥ lithium aluminium hydride amd
(111 ) anhydrous stanmus chloride under the conditions
deseribed before did not succeed. Only the origiml cyam

flavone was obtained.

-

Ro senmund-von Braun reaction on 2,4-dimethoxy-3,9=-

di-iodo-acetophenone ¢ 2,4-Dimethoxy-3,5-dicyano-acetophenone
2,4-Dimethoxy-3,5-di-lodo-acetophenone ( 12.96 g. 3

0.03 mle ) was dissolved in dry nitrobenzene ( 40 mi, ) and
refluxed with cuprous cy‘an‘ide ( 8 g. 5 0.09 mle ) and co‘ppef
sulphate ( 0.75 g. § 0.003 mle ) for 2 hr. The reaction
mixture was then steam qistilled to remve the nitrobenzene
and the brown pasty jnaw;;;;:s left in égé desiccator for 3
days }vhen it solidified. It was then extracted with petroleum
ether ( b.p. 60-80° ) and ,‘the s0lid obtained on remival of
petroleum ether crys’caliised from dilute alcohol in colourless
needles, m.p. 100°, Yield 0.15 g.
\ Attempts 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.

- 6.7% mg. of the same substance gave 0,703 ml,
of nitrogen at 29° and 761 mm,
62,48 %
62.60 %

H=1431%
H=434 7%

Found - : C

i

N
N

11,80 %.
12,17 %.

e
e

H

tl
]

Ci2H1o03N requires : C

L 1]
L 1]

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

. 2-me thylchro mne :\5-Hydroxy-8-cyano-2-methylchromne '

5=Hydroxy-8-iodo-2-methylchromne ( 1.5 g. 5 0.005 mle )

was intimately mixed with cuprous cyanide ( i.3l+ g. § 0.015 mle )
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and copper sulphate ( Q:g% g. ), sg—a—eatetyst., The reaction
mixture was then heated at 195-200° for helf an hour with
occasional stirring. The brown reaction product wes
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
2 red colouration with alcoholic ferric chloride.

dnalysis ¢

4,226 mg., of the substance gave 10,128 mg. of
carbon dioxide and 1.182 mg, of water.

5. 746 mg.-of‘the samé substance gave 0.362 ml.
of nitrogen at 40° and 753 mm.
65,40 % 3 H = 3.13 %
65.67 % 5 H = 3.51 %

Found : ¢

it

&

1

6,80 %.
= 6,96 %.

13
.

]

Cy4H,030 requires : C

“e
=
l



