CHAPTER TV

ROSENMUND=VON BRAUN REACTIDN ON TODOCOUMARINS ¢
SYNTHESIS OF CYANDCOUMAR INS
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' CHAPTER IV

Ro senmund-von Braun reaction on lodocoumarins

synthesis of cyamocoumaring

Aryl nitriles can be prepared by many methods. 4
survey of all the methods has been made by Mowry ( Chen.
Revs., 1948, 42, 189 ). The first synthesis of nitriles was
reported by Wshler and Liebig ( Ann. 1832, 3, 249, 267 ) who
prepared benzoyl cyanlde and benzonitrile by distillation of

benzoyl chloride over mercuric cyanide.

The synthesls of benzonitrlle by the fusion of
alkall metal salts of benzene sulphonic acid with potassium
cyanide wes discovered by Merzy ( %Z. Chem., 1868, 4, 33, 396 ).
Further study of this reactlon revealed that a good yield of
p-naphthonitrile can be obtained from sodilum-g.naphthaleng-
sulphonate by treatment wikh an excess of sodium cyanide.
Witt ( Ber., 1873, 6, 448 ) showed that the less toxic
potassium ferrocyanide gave somewhat better results.

In general the ylelds of purified aromatic nitriles
vary from traces to 60-80 # depending on the structure of
the reacting compound. Dry reagents, intimate mixing and
uniform heating of reaction mass to high temperatures appear
desirable. The use of sand in the reactlon mixture is
recommended to increase the yield by modifying the exothermic
reaction and the introduction of a small quantity of iron
£illings to aild the distribution of heat (Wahl and co-workers |
Bull. Soc. Chim., 1939, 5 6, 533 )

.-
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A smother reaction and increased ylelds are also
obtained by heating the reagents in an inert diluent such as
mineral oil ( British Patent, YL9WH,7§65647 ).

A number of diecyanmo derivatives of benzene,blphenyl,
naphthalene and higher condensed ring systems have been prepared
from the correspondigxg disulphonates. Yields are usually less
than 20 % and the product is contaminated with mononitrile,

Ro senmund and Struck ( Ber., 1919, 52, 1749 ) found
that the replacement of aryl halogen atom by the cyarno group
can also be accomplished by the action of anhydrous cuprous
cyanlde., The use of cuprous c¢yanide dissolved in cyclie
gromatic amlnes was deseribed in the German patent literature
( German Patent 1920, 327049 ).

Later;Diesbach et al. ( Helv. Chim, Acta., 1923,

6, 548 ) extended the cuprous cyanide reaction and reported
the conversion of a mixture of dibrom xylenes to the
dinitriles in good ylelds. This technlque has proved very
popular wilth later workers. The arylbromide and slight excess
of dry cuprous cyanide are added to sufficlently dry quinoline
or pyridime to form homgensous complex at reaction
temperatures of 15%0-250°, Thus Newman ( J. Am. Chem. Soc.,
1937, 59, 2473 ) converted abromonaphthalene to
g-naphthonltrile with cuprous c¢yanide in pyridine solution

in 93 7% yield.

It was observed by wvon Braun and Manz ( Amn., 1931,
488, 111 ) that the bromo derivatives of high boiling

aromatlc hydrocarbons are smothly converted into nitriles

LS
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in a very high yield by treatment with a slight excess of
cuprous cyanide at 260° without using any solvent or
promter. This method, later called the Rosenmund-von Braun
synthesls, has been studied in detall by Koelsch and bfk}itney
( J. Am. Chem. Soc., 1936, 58, 1328 ) who found that the
reaction is auto catalytié and that addition of small amount
of nitrile from & previous run shortens the reaction time and
copper sulphate in smell amounts has a2 marked catalytic effect
while hydroquinone retards the reaction. They recommended the
addition of 0.01 mole of copper sulphate per 0.1 mle of iodo
derlvative and gradusl additlon of the halide to the mixture
of cuprous cyanlde and catalysts. This observation led to the
hypothesis that only the divalent copper lon can react with
aryl halide to form a stable complex. The followlng mechanism
has been proposed by Koelsch and Whitney ( J. Org. Chem.,
1941, 6, 795 ) |

+4
Apx 4+ Cutt . E‘lrx-»— Cu]
++

+ ++
ca + [Arx—.-Cu] Cu + [Arx——» Cu:}

+ +
Erx—»Ct:l] —_— s Ar 4 Cux

+

+
Ar + CN ArCN

The gradual additlon of the halide to the cuprous
cyanlide and catalysts promotes repid conversion. For large

scale runs,as 1n commerclal practice, the use of a solvent

2
or an inert diluent 1s desirable to assist the dlssipation

of heat of reactlon. This maly be either a solvent for the
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cuprous cyanide such as-.pyrldine, quinoline, or phenyl
acetonitrilé or a diluent such as nitrobenzene,
dichlorobenzene or naphthalene. In general the use of
solvents enables the reaction to be effected at lower
temperatures.

An amomalous reactlon was observed: by Diesbach
et al. ( Helv. Chim. Acta., 1927, 10, 886 ) who obtained
a highly eoloured i@oluble mass when o-dlbromoxylene was L
reacted with copper cyanlide in pyridine solutlon. The nzture
of these meterials was elucidated by Linstead and Iowe
( U.S. Patent 1936, 2,054,088 ) who showed them to be
phthalocyanines or tetrabenzotetrsazaporphins, a elass of
blue organic pilgments which now have acquired considerable
commerclal importance. ‘
‘ Though various chloro and bompcoumarins are known
this reaction hes pot been applied to such compounds. Some
' eyamcoumarins have been syntheslsed by other methods. For
examples Dey and Kuttl ( Proc. Natl. Instl. Sci., Indls,
1940, 6, 641 ) obtalned S-cyamoe8emethoxycoumarin from
S-amina-B;methoxycoumarin by diamtization and treatment with
potassium eyanide. Link and C9-workers ( J« Am. Chem. Soc.,
1953, 75, 1886 ) obtained 3-cyam-l=methylcoumarin from
ethyl cyamacetate and o-hydroxy acetophenone in presence of
sodium ethoxide. 3-Cyamo-k-alkylcounarins were obtained,by the
condensation.of ethyl cyamacetate and various o~hydroxy
acyl phemones in presence of ammonium scetate and using

benzene-acetic acld wumixture as solvent7by Link and co-workers

-
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(\1957, 79, 5301 ). Baker and Howes ( J. Chem. Soc., 1953,
119 ) obtained 3-cyamocoumarin and 7-methoxy-3-cyamcoumarin
by condensing malormonitrile with salicylaldehyde and
1-hydroxy-l-methoxybenzaldehyde respectively in presence of
piperidine. Crawford and Rasburn ( J. Chem. Soc., 1956, 2155 )
obtained 8-cyamocoumarin from 8-~amimpcoumarin by diazotization

and treatment with potassium cuprocyanilde.

In the present work various cyamocoumarins have
been prepared from the corresponding lodocoumarins described
in Chapter T by the Rosenmund-von Braun reaction. The iodo
compounds were generally heated with anhydrous cuprous cyanlde
above thelr melting points to ﬁ; cyano derivatives in
excellent ylelds. With pure cuprous cyanide ylelds were
extremely poor but cuprous cyanlde of some standing gave
better results. For small lots upto 3 g. no dilutent was used.
When working with lar%er quantlities sand was used as diluent.
The hydrolysils of the above cyano compounds with alkali and
sulphuric acid has been studied.



Ro senmund-von Braun reaction on 7=metho xy-8=iodo-
coumerin ¢ 7-Mathoxy-8-cyanoecoumarin

7-Yathoxy-8=iodocoumarin ( I ) when heated with
anhydrous cuprous cyanide above i'ts~ melting point gave the .
corresponding 8.cyanocoumarin derivative ( II ) in
excellent yield. On heating with alcoholi;: as well as
aqueous potassium hydroxide solution ( 10 % 2nd 20 4 ) or
with alecoholic concentrated hydrochloric acid 7-mothoxyeS8e
eyanocoumarin remained unchanged. On heating with sulphuric
acld ( 90 % by wlume ) 1t was only parsially hydrolysed and
yielded the corresponding 8-carbamoyl derivative ( III ),
which on heating with hydriodic acid in acetic acid :;fielded
7-hydroxycoumarin-S-carboxylic acid ( IV ), Attempts to
prepare the 8-formyl derivative fromﬂ 7-r§ietho’xy-8-cyanocoumarin
( 1I ) by Stephen reaction did not succeed. The original
cyanocoumarin was quantitatively recovered.

On demethylation with hydriodie acid ( II ) yielded
7-hydroxy-8-cyanocoumarin ( V) -

Mathyl. T=metho xy=8=cyano coumarin-b=carboxylate

Methyl.-7-metho xy-8-iodocoumarinb=carboxylate ( VI)
when heated with anhydrous cuprous‘ eyanide above its melting
point gave the corresponding 8-cyanocoumarin derivative ( VII ).
On heating with alcoholic or aqueous potassium hydroxi&e
solution ( 10 % ) the ester was only hydrolysed to the
corresponding acid ( VIII ), the cyano group remaining intact.
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On decarboxylation the acid ( VIII ) gave 7-methoxy-8-cyano-
coumarin ( II ) described eariier. On heating with sulphuric

acid ( 90 Z by volume ) the cyanoester gave 7-methoxy=S8e

carbamoyleoumarin.b-carboxylic acid ( IX ) 'which on further
hydrolysis with sulphuric aciq ( 50 % by volume ) gave a
product which was found to be identical with the known
7-methoxycoumarin-é-carboxylic acld ( X ), Stephen reaction

on ( VII ) 41d not sugceed the original coumarin was

recovered unchanged.

= Ma tho xv=3-cvano coumarin
7=Methoxy=3«liodocoumarin ( XI ) when heated with
anhydrous cuprous cyanide above its-melting point gave the

corresponding 3-cyanocoumarin derivative ( XII ) previously

repared W.Baker and C.S.Howes
prep by ,

exroine

M Chenm. soc., 1953,

119 ) by the eondensation of ﬁ-resorcyl aldehyde and

malononitrile In presence of piperidine.

Al
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Mothyl 7-methoxy-8-cyano-keccatate
Methyl 7-methoxy-8-iodocoumerin-lk-acetate ( XIII )

when heated with anhydrous cuprous cyanide above its melting

point gave 8-cyanocoumarin derivative ( XIV ) in low vield.

Along with a good quantity of 7-methox§-8acyano-4-methyl-
coumarin ( XVIII ) as seen by direct comperison with an

au’chentic‘ speé:imen prepared from 7-methoxy-8-icdo-li-methylcoumarin
by the Rosenmund-von Braun reaction, The two eyano compounds

were separated by extraction with benzene in which the



119

cyanocoumarin ( XIV ) was more soluble than the cyanocoumarin
( XVIIT ), Eur:ther purification was done by fractionsl
érystallation from acetie acid,

On heating withg aleoholic 2s well as agueous
potassium hydroxide solution ( 10 % ) the ester ( XIV ) gave
the corresponding acid ( XVil}; the eyano group remaining
intact. On decarboxyle'tion the acid ( XVII) geve 7-methoxye8e
cyano-l-methyl coumerin ( XVIII ) described above., On heating
with sulphuric acid ( 96 % by volume ) the cyano ester gave
7-methoxye8~carbamyi coumayr in-t=acetic acid ( XV ) which on
further hydrolysls with sulphuric acld { 50 %' by volume )
gave the known 7-mgthoxy<b-methylcoumarin ( XVI Yo
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Methyl 7-methoxy-8-iodocoumarine-3-carboxylate ( XIX )
when heated with anhydrous cuprous cyanide above its melting

point gave the corresponding 8=cyanocoumarin derivative ( XX ).

v



On heating with alcoholic er aqueous potassium hydroxide
solutlon ( 10 % ) the ester was only hydrolysed te the
corresponéing acid ( XXI ) the cyano group remaining intact,
On decarboxylation i:he acid ( XXI ) gave 7=-methoxy=8-cyanoe
counsrin ( I1) @escribed earlier. On heating with sulphurie
acid ( 90 » ) the cyano ester gave 7-methoxye8-carbamoyle
coumrin»J»cal'boxylic acld ( XXI1T ),

7
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6=Mathoxy=5=cyanocoumarin

6=Methoxy-S-1odocoumarin { XXIII ) when heated with
anhydrous cuprous cyanlide above itsw melting point for half an
hour gave the corresponding S=cyanocoumarin derivative ( XXIV )
in good yield. No diluent was used in this reactlon. On heating
with alcohollc as well as agueous potassiunm hydroxide sclution
( 10 2nd 20 4 ) the cyanocoumsrin rems ined unchanged., It also
femained unchanged when heated with alcoholic hydrochlorie
acld for 8 hours. No product could be isolzted in hydrolysis
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with sulpburic acid ( 50 and 90 % by wolume ). Stephen reaction
on ( XXIV ) failed, fhe'original cyanocoumarin was recoveresd
uncﬁangede é=-Mathoxy=5=cyanocoumarin was demethylated to the
corresponding 6<hydroxy derivative ( XXV ) by heating with
acetic anhydride and hydriodic acide

I CN
XX XXIV xxXv
* ¥ %

Methyl 7-methoxy-3=iodocoumarin-6<carboxylete on
RQsenEundevon Braun resction with anhydrous cuprous cyanide
dnder varying condition did not give any cyano derivativee
At lower temperatures the original icdocoumarin wes obtalned.

At higher temperazture the charring took place.
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EXPERIMEDNTATL

Ro senmund-von Braun resction on 7-methoxy-8-iodo-

counmarin ° 7-Méﬁhoxy-8-cyanocoumarin

An intimate mixture of 7-methoxy-8-iodocoumarin

( 3.02 g, § 0.01 mle ) and anhydrous cuprous cyanide
(1.78 g. 3 0.02 mle ) was heated in an oil bath at 190°
for fifteen minutes. The reaction mixture melted first and
resolidified again., The solid mass was powdered and extracted
several times with hot acetone. The needles which separated
from the acetone extract were recrystallised from acetic acid
in fine pink needles, m,p. 265°., Yield 1.2 g. The cyam
derivative was sparingly soluble in common organlc solvents.
Its alcoholic solution showed Dblue fluor{?cence. 1t was not
affected by boiling 10% squeous or alcoholic potassium
hydroxide solution.

Analysis ¢

4,700 mg. of the substance gave 11.348 mg. of
carbon dioxide and 1.678 mg. of water,

6,62 mg. of the same substance gave 0.396 ml. of

nitrogen at 32° and 762 mm.

Found :C=65.89% 35 H=3.,99% 3 0=06.71%.
C11H703I\T requifes H C = 65.67 % ; H = 3-50 D; ; N = 6096 %0

7=Hydroxy-8-cyanocoumarin

7-Methoxy-8-~cyamocoumarin { 0.5 g. ) was heated with
acetic anhydride ¢ 10 ml. ) and hydriodic acid ( 10 wml. j
de 1.7 ) in an oil bath at 130.140° for 3 hours. The reaction
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mizxture was then cooled anrd poured in ice cold -sodium
bisulphite solution. The separated product Qas purified through
sodium hydroxide solution. It crystallised from acetic acid
in needles, m.p. 305° ( decomp. ). It d4id mot give any colour
with aleoholic ferric chloride. Its alcoholic solution
showed blue fluorescence,

dnalysig ¢

4,042 mg, of the substance gave 11,628 mg. of
carbon dioiide and 1,152 mg. of water.

10,12 mg. of the same substance gave 0,708 ml.
of nitrogen at 30° and 754% mm.

Found $ C = 64,21 %435 H=2,61% 35 N=9.81 4.
CioH503N  requires ¢ C = 64,18 % 5 H=2.,67% 5 N= 7,5 %,
ConA-imsyd

7. Mo tho xv-8-amidecoumarin

7-Yothoxy-8-cyanocoumarin ( 0.5 g. ) wes heated with
sulphuric acid ( 9 ml, ) and water ( 1 ml. ) on 2 steam bath
for 2 hours. The reaction mixture was then cooled and poured
in ice water. The separated shining product crystallised

from alecohol in thin pleztes, m.p. 288°,

s

Anslysig ¢
4,210 mg. of the substance gave 9.360 mg. of

carbon dioxide and 1.4%80 mg. of water.
9.740 mg. of the same substance gave 0,598 ml. .
of nitrogen at 33° and 754% mm.

Found ¢ C =60,67% § H=3,93% § N.= 6.79 4.
C11HqOuN  requires : C = 60,297 § H=14,11% 5§ N= 614 %,
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7-Hydroxveoumarin-8-carboxylic acid
The above S=amidocoumerin ( 0.3 g. ) was heated with
hydriodic acid ( 5 mlL. ) in acetic acid ( 5 ml., ) for 2 hours

at 120-130° in an oil bath. The solution was then added to a
saturated solution of sodium bisulphite. The product obtained
was purified through sodium hydrogen cerbonate. It
crystallised from water in heedles, m.p. 220°. It gave a violet

colouration with alcoholic ferric chloride.

Analysis ¢
4,372 mg. of the substance gavé 9.326 mg. of

carbon dioxide and 1.226 mg. of water

Found :C=58,21% 5 H=3.14 4.
C10HeO5 reguires ¢ C = 58.25 % § H = 2,93 %,

1

Attemted Stephen reaction on 7-methoxy-8-cyeno-

coumarin

ﬂnhydr&us hydrochloric acid gas was passed through
a susﬁension of anhydrous stannous chloride ( 2.3 g. ) in dry
ether ( 100 ml, ) for 2 hours when two layers appeared.
7-Mothoxy-8-cyamocoumarin ( O.4 g, ) was then added with good
stirring but the substance did not go in solution it only
remained in suspension. The mixture was stirred for 3 hours
and kept over—night. Fext day ether was rempved and the x
solid was boiled with water. The solid which separated on
cooling was found to be the original cyanocoumarin. Dry
stannous chloride was prepared by taking stanmus chleride
dihydrate and treating it with acetic anhydride according to

Stephen ( J, Chem, Soc., 1930, 2786 ).



Ro senmund-von Braun reaction on methyl 7-methoxy-

8-iodocoumarineb-carboxylate : Methyl 7-methoxy-8-cyano-

coumarin.b-carboxylate ‘

in intimate mixture of methyl 7-methoxy=8-iodo-

coumarineb.carboxylate ( 3.6 g. § 0.01 mle ) and anhydrous
cuprous cyanide ( 1.78 éa $§ 0,02 mle ) was heated in an oil
bath at 220° for 15 mimites. The solid reaction mixture was
extracted several times with hot acetone. The product obtained
after removal of acetone crystallised from acetic acid in
Neadles, m.p. 192°, Yield 1.4 g. It was moderately soluble
in acetons, acetic acid, alcohol and benzene. Tts alcoholic
solution showed blue fluorescence.

Analysis ¢

4,518 mg. of the substance gave 9,974 mg. of
carbon dioxide and 1.482 mg. of water;

‘6.30 mg. of the same substance gave 0,307 ml.
of nitrogen at 31° snd 761 mm.

Found t C =60,259%
Cy3H04N requires : C = 60.23 %

N = 5,47 %
N=54 %,

H=3.67%
H= 3,47 %

Z-Methoxz~8~cxanbcoumarin-é—carﬁo;xlic scid

The above B-cyanocoumarin ester ( 0.5 g. ) was

s
g

g
e

refluxed with alcoholig potassium hydroxide solutlon ( 10 % ;.
20 ml. ) on & steam bath for 2 hours. The product obtained on
aclidification was purified through sodium bicarbonate solution.
It erystallised from glacial acetle scid in needles, m.p.232°,

Its alcoholic solution showed blue fluorescence.

-
kS



Analysis ¢
4,012 mg. of the substance gave 8.668 mg, of

carbon dioxide and 0.948 mg. of water.

11.876 mg. of the same substance gave 0,643 ml,
of nitrogen at 39° and 753 mm,
58.96 4 § H=2.6% 3 N = 5,87 %.
Cq2H,05N requires ¢ C = 58,78 % § H=2,884 3 N= 5,71 4.

]
1]
]

Found s C

i

The above acid ( 0.3 g. ) in quimoline ( 8 ml. )
was héaﬁed in an oil bath at 230° with a speck of copper
powder for half an hour. The mixture was then filtered and
poured in dilute hydrochloric acid. The separated product
crystallised from acetic aclid in needles, m.p. 265°, Mixed
m.p. with 7-methoxy-8-cyanocoumarin described earlier was

not depressed. .

N Codhaweit :
7-Nethoxy-8-a§f&ecoumarin,6-carboxylic acid

Méthyl-?-methoxy-B-cyanocoumarin—6-9§rboxy1ate(‘

( 0.5 g. ) was heated with sulphurie acid ( 9,ml. ) and water
(1 m. ) on a steam bath for 3 hours. The product obtained
was purified through sodium bicarbonate solution. It '
crystallised from hot water in needles, m.p. 268-270°(efferv.).

Analyeis *

%.332 mg. of the substance gave 8.698 mg. of
carbon dioxide and 1.278 mg. of water.

9.740 mg., of the same substance gave 0,501 ml,

of nitrogen at 33° and 75% mm.

Found ¢C=54804 3 H=3.30% 3 V= 5,69 %
CyHqOgN requires ¢ C = 54,76 2 § H=3,45% § ¥ = 5,32 %,
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Ro se nmund-von Braun reaction on 7-methoXVe3-10do-

coumarin ¢ 7-lMethoxy-3-cyanocoumarin

An intimate mixture of 7-methoxy-3-indocoumarin

( 3.02 g. § 0,01 mole ) and anhydrous cuprous cyanide
(1.78 g. 5 0.02 mle ) was heated in an oil bath at 190°
for 15 minutes. The so0lid obteined was powdered and extracted
with acetone. The product obtzined on remval of acetone
crystallised from henzene, m.p., 225-226°. Yield 0,8 g.
Baker and Howes ( J. Chem, Soc., 1953, 119 ) gave m.p.
221-222°, It was soluble in acetic acid, alcohol, acetone
and benzene. Its alcoholic solution showed blue .fluorescencee

Analysls @

4,630 mg. of the substance gave 11.14%2 mg., of
cérbon diloxide and 1.328 mg. of water.

10,140 mg, of the same substence gave 0,643 ml.

of nitrogen at 32° and 75% mm,

Found :C =65,67% 35 H=23,21% 3§ N=7,044,
C11H703I\T I'equires H C - 65.67 % ; H = 3050 % ; N = 6-96 %o

Attempted Rosenmund-von Braun reaction on methyl-

V-methoxy;3niodocoumarinp6-carboxylate

An intimate mixpure of methyl-7-methoxy-3=iodo-
coumarin-6-carboxylate ( 3.6 g. § 0.01 mwle ) and anhydrous
cuprous cyanide ( 1.78 g. § 0.02 mole ) was heated in an oil
bath at 250-255° for 15 minutes. The so0lid mass obtained was
powdered and extracted with acetone. The product obtained on
removal of acetone could not be purified, Variatio/n in heating
time or the reaction temperature also did not give any pure

product. -
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- &) ion on methyl Z=methoxy=
8-lodocoumarin-li-acetate ¢ Methyl 7-methoxy-8-cyanocoumsrin-
Leacetate and 7-methoxy-8-cyano-k-methylcoumsrin

&n intimate mixture of methyl 7-methoxy-8-lodo-
coumerin-beacetate ( 3.7% g. § 0.01 mle ) and anhydrous
cuprous.cyanide ( 1;78 ge § 0.02 mole ) (was heated in an oll
bath and the temberature 2llowed to rise from l90/t210° during
15 minutes. The s01lid reaction mixture was powdered and
" extracted eeverss times witn berizene. The residue obtained after
removal of benzene was crystallised successively from benzene
and acetic acld in needles, m.p. 192-193°. Yield 0.5 g. Its
_ alcoholic solution showed blue fluorescence.

After extraction with benzene the residue was
extracted several times with acetone. The product obtained on
removal of acetone c¢rystallised from acetic acid in needles,
m.p, 285-287°. It was sparingly soluble in acetic acid, benzene,
acetone. MiXed m.p. with 7-methoxy=8-cyano-k-methylcoumarin
prepared from 7-methoxy-8-iodo-k-methylcoumsrin by the Rosenmnd-
von Braun reaction according to Lele ( unpublished work ) was
not depressed.

Analysis H

4,618 mg., of the substance gave 10,468 mg. of
carbon dloxlde and 1l.742 mg. of water,
| 11.58 mg. of the same: substance gave 0,554 ml,
of nitrogen at §5° and 754 mm. )
Foungd’ tC=61.85% 3 H= ’+.j9;2 % 3 N =5,26%
CiyHi105N requires : C =61.53% ; H="1402% 5 N = 5.13 %,
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7=Methoxy=8=cyanocoumrin=i-acetic acid
‘ The above 8-cyanoester ( 0.5 g. ) was refluxed with
alcohollc potassium hydroxide solution ( 10 % $ 20 ml, ) on
a steam bath for 2 hours, The product o:btained on acidification
was purified through sodium bicarbonate solution. It
' erystallised from acetlc acld in needles, m.p. 268-270°, Its

-

alcoholic solution showed blue fluorescence.

Apalysig ¢

4,186 mg. of the substance gave 9.25% mg. of
carbon dloxide and 1,312 mg. of water.

8.016 mg. of the same substance gave 0,416 ml.
of nitrogen at 39° and 753 mm. -
60.33 % § H=3.50% 5 N =5.62 %
Cy3Hg0sN  requires : C =60.23% 35 H=3.47% 3 N =54 %

~ The above cyano acid ( 0.2 g. ) in quinoline ( 5 ml. )

Found s C

was heated in an oil bath at 22(3-225" with a speck of copper
éowder for half an hour. The product obtained on working up the
reaction mixture as usual crystallised from acetic acid in
needles, m.p. 285-287°. Mixed m.p. with 7-methoxy-8-cyano-l-
~ methylecoumsrin was not depressed.
72=-Mathoxy=8=carbamylcoumarin-i=acetic agid
Methyl 7-methoxy-8=-cyanocoumsrin-t-acetate (0.5 Ze )
was heated with salphuric acid ( 9 ml. ) and water ( 1 ml. )
on a steam bath for 2 ’hoqrs. ‘I.‘hé product obtalned oﬁ pouring
the reactlon mixture In lce cold water was purified through
sodlum bicarbonate solutlon. It crystallised from hot water
in silky needles, m.p. 230-232° ( efferv. ). Its alcoholic

solution showed blue fluofescence.



Analysis =
4.628 mg, of the substance gave 9,548 mg. of
carbon dioxide and 1,662 mg. of water.
9,100 mg. of the same substance gave 0.452 ml.
of nitrogen at 34° and 754% mm,
| Found 2 C =56.30 %3 H=23.83%3 N =548 %
Cy3Hy106N requires £ C =356,30 % ; H=3.97% ; N =5.05%

This cyanocoumarin on further hydrolysis with
( 50 % ) sulphuric acid in an oil bath at 110° for 2 hours
or with ( 10 % ) aleoholic potash on a water bath for 2 hours
gave the known 7-mathoxy=l=-methylcoumarin,

Ro senmund-von Braun reaction on methyle7-methoxy-8=
iodocoumsrin-3-carboxylate : Methyl 7e-methoxy-8-cyanocoumsrin
3=-carboxylate

Mothyl 7-methoxy-8-iodocoumarin-3-carboxylate ( 1.8 g. 3
0.005 mole ) and anhydrous cuprous cyanide ( 0.9 g. } 0.01 mle )
was heated at 2209 for half an hour. The solid ma ss obtained
was powdered and extracted saveral times wilth acetone. The
product obtained on remval of acetone crystallised first from
aleohol and then from acetic acid in needlss, m.p. 238-240°,

dnalysis ¢
4,218 mg. of the substance gave 9.274% mg. of

a

carbon dioxide snd 1.398 mg. of water.

9.63 mg, of the same substance gave 0,494 ml,
of nitrogen at 42° and 752 mnm,
C=60,002%;H=3.7L%3;N=54 %
Ci3HgO5N  requires 3 C =60,23 % 3 H=3.47% ; N = 5,40 %

Found™



The above cyanocoumarin ester ( 0.2 g. ) was refiuxed
with alcoholic potassium hydroxide solution ( 10 ml. ;;0 % )
on a steam bath for 2 hours. The product obtained on~w§rking
up the reaction mixture as usual erystallised from dilute
alcohol in needles, m.p. 260-262°, Its aleoholic solution
showed blue fluorescences i

Analysls ¢
4,428 mg. of the substance gave 8,910 mg. of
carbon dloxlide and 1.426 mg. of water,
8.222mg, of the same substance gave 0.397ml., of
nitrogen at 30° and 9750 mm, '
Found $C=5%91% 3 H=3,60%3 N =537 %
Cy2H,05 Hy0 requives : C =5475 % s H=3.42% 5 N = 5,32 %

2=Matho xy=-8-cyanocoumarin

The above cyano acid ( Y,1 g. ) was refluxed with
quinoline ( 5 ml. ) and copper §oﬁder for half an hour. The
product cbéained on working up the reaction mixture crystallised
from acetic acld in needles, m.p. 265°, Mixed m.p. with

7-mathoxy-8-cyanocoumarin described earlier was not depressed.

The above cyanocoumarin ester ( 0.2 g. ) wes heated
with sulphuric acid ( 10 ml, § 90 % by volume )} on 2 steam bath
for 2 hours. The reaétion mixture was poured over crushed ice
and the product obtained was purified tﬁrough sodium blcarbonate
solutlon. It crystallised from acetlc: acid in needles,m.p.258-260°,

-
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nalysis ¢ .
4,306 mg. of the substance gave 8.60% mg. of
carbon dioxide and 1.436 mg. of wster.
) 9.082mg. of the same substance gave 0,417 ml.
of nitrogen at 32° and 752  mm,
C=5%52%;H=3.73%

C=54%75% 35 H =342

*®

= 5@08 %o

Found

i
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Ci2Hg04N  requires

Bo senmund-von Braun reaction on 6=methoxys=5-iodo=
coumarin ¢ 6-Methoxy=5-cvanocoumrin
An intimate mixture of 6-methoxy«S<iodocowmarin

( 3.02 g. 5 0.01 mwle ) and anhydrous cuprous cyanide
( 1.78 g. 5 0.02 mwle ) was heated in an oil bath at 190-210°
for half an hour. The s0lid mss was powdered and extracted
several times with acetone. The product obtained on remval
of acetone crystallised from acetic acid in needles, Mm.p.
191-192°, Yield 1 g. It remnined unchanged on boiling with
aqueous or alcoholic potassium hydroxide solution ( 10 % 3
20 ml. ). Its alcoholic solution showed blue fluoréscencea

Analysis

4,022 mg. of the substance gave 9,642 mg, of
carbon dioxide and 1.348 mg. of water.

10.410 mg. of the same substance gave 0.702 ml,
of nitrogen at 34° and 752 mm.

Found s C=65427%3H=3,75%3 N=7,254%,
Ci1Hz038  requires :C = 6567 % 3 H =3,5 2'5 N = 6,96 4.

6=Hydroxy=5-cyanocounsrin

The above S-cyanocoumarin ( 0.5 g« ) was heated with
LY
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acetic anhydride ( 10 ml. ) and hydriodiec acid ( 10 ml., § 4.
1,7 ) in an oil bath at 130-140° for 2 hours, The product
obtained on pouring the reaction mixture in cold sodium
bl-sulphite solution was purified through dilute sodium
hydroxlde solution. It crystallilsed from dilute aleohol in
needles, m.é. 2752, It did not glve any colour reaction with
alcoholic ferric chloride. Its alecholic solution showed blue
fluorescence.

.Analysis ¢

4,62% mg. of the substance gave 10.94%0 mg. of
carbon dioxide and 1,158 mg. of water.

11,29 mg. of ‘the same substancs gave 0.71 ml. of
nitrogen at 34° and 754 mm.

Found 2 C=64,57% 3 H N = 6,94 %,
CioHs03N  requires ¢ C = 6418 % 3 H=2,67% § N = 7.5 %,

it
o
3
EX\
e

coumarin

Anhydrous hydrochloric acld gas was passed through
a suspension of anhydrous stannous chiloride ( 2,3 ge ) in
dry ether ( 100 ml, ) for 2 hours when two 1éyers separated.
6=Methoxy=5=cyanocoumarin (O.% g. ) was then added with good
stirring. Chloroform ( 5 mi, ) was added to keep 6-methoxy-
Secyanocoumarin in soiution and the mixture was stirred for
3 hours. It was kept over night. Next day on working up as

usu2l only b6-methoxy=5-cyanocoumarin was recovered unchanged.



