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CHAPTER VI

Studies on 6,7-dihydroxy-i-methylcoumerin and its
methyl ethers

Considerable work has been done on the reactivity
of various mono- and dihydroxgcoumarins, but the data regarding
the reactivity of 6,7-dihydroxycoumarin is meagre. 6,7-
dihydroxycoumarin derivatives occur in nature and are therefore
of interest. King et al. ( J. Chem. Soc., 195%, 1392 ) and
Gurbaksh Singh et al. ( Chem. and Ind., 1954, 1294 ) as a part
of their studied on ceftain plant products brominated
6,7-dimethoxycoumarin and obtained the 3-brom derivative.
Spath and Dobrovonly ( Ber., 1938, 71B, 1831 ) nitrated
6,7=dimethoxy- and 6-methoxy-7-hydroxycoumarin and obtained
the 3enitro derivatives.

The present work deals with the systematlc study of
the pattern of substitution in 6,7-dihydroxy-4-methylcoumarin
as both 5- and 8.positions are capable of substitutlon in this
compound. if there 1s a fixation of double bonddas shown in
( I). It was therefore of interest to see which one is mre
;'eéctivé, or whether both the positlons would be deactlvated
in view of the presence of 2 hydroxyl group in meta position.
The reactivity of this coumarin in various reactions such as
(1) bromination (ii) nitration (i11) ilodination (:lv) Friedel-
Crafts and Fqies reaction and (v) chloromethylation has been
studied,
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Bromination of 6,7-d1hydroxy-l=-methyl coumerin and
its dimethyl ether
6,7-Hydroxy--methylcoumarin required for the

present work was prepared by passing dry hydrochlorie acid
gas In a solution of quinone friacetate in absolute 2lcohol
and ethylacetoacetate ( Gilmen and Blatt, Org. Synthesis
Collective Vol., I, 360 )

6,7-Dihydroxy-t=methylcoumarin ( I') was brominated
using one mle of bromine in acetic acid Solution at room
temperature. The product obtained was found to be 6,7-
dihydroxy-3-brom-lt=methylcoumarin ( II ) as its dimethyl
ether (1II ) on hydrolysis with hot aleoholie alkall gave
a coumarilic acid derivative ( V ). The dimethyl ether was
found to be ldentical with the product obtained on the
bromination of 6,7-dimethoxy-lmethyleoumarin with one mle

of bromine.
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4 Witﬁ two moles of b?omine 6,7=-dihydroxy=t- methyl-
coumarin ( I ) gave 2 dibnoma derivative ( VI ) to which the
3,8-divromo structure has been assigned as 1ts dlmethyl ether
gave a mono Pmomocoumarilic acld derivative and the dimethyl
ether was found to be identical on direct comparison with an
authentic specimen of 6,7-dimethoxy-3,8-d1bromo-lt=methyl-
coumerin synthesised as folloﬁs H

2-Bromo resorcinol ( IX ) was condensed with
ethylacetoacetate In presence of sulphuric acid and 7-hydroxy-
8=bromy=t-methylecoumerin ( X ) was obtained. This was obtained
previously by Gﬁakravarti and Mukerjee ( J. Ind. Chem. Soc.,
- 1937, 1%, 729 ) from 7ahydroxy;8-nitro-h-ms@hylcoumarin by
diazotization and treatment with cuprous bromide. The hydroxy
bromocéumarin ( X ) was methylated to 7=methoxy-8-bromo-it.
methyleoumarin ( XI ). This was subjected to Eibs Persulphate
Oxidatlon when 7-methoxy-6-hydroxy-8-bromo-l-nethylcoumarin
( XIT ) wes obtained., Ok bromination with one mole of bromine
1t gave 2 dibrom> derivative, Its methyl ether was identical
with the dimethyl etheerf the dibromo compound obtained above,

The same dibromo derivative was obteined on bromination of

6,7«d1imethoxy=lt=methylcoumarin, It gave the monobromocoumarilic

acid ( VIII ) on hydrolysis the same as that described above.

Bromination of 7-mathoxy-6-hydroxy-t-methylcoumarin
( XIV ) with one mole of bromine in acetic acid at room
temperature gave 7-methoxy=Sb=hydroxy-3=-bromo-i-methylcoumarin
( XV ). Oh methylation and hydrolysis with hot alcoholle
alkall it gave the coumsrilic acid derivative ( V ) described
above. With two moles of bromine in acetic acld 2t the
temperature of hoiling water bath a dibramo derivative was
obtained. I%snmethyl ether was different from .
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6,7-dimethoxy=3,8-d1brom-4=methylcoumarin described above,
and hence it must have the alternate structure 6,7-dimethoxy-
3, 5-d1‘brom-h~methyleoumarin{)§“‘) ,
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On hydrolysis with hot aleoholic alkall it gave a
mnobromcoumarilic acid isomeric with the 5,6-dimethoxy-
7-brom-3-methylecoumarilic acid ( VIII ) described above.
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Nitration of 6,7-dimethoxy-l=methylcoumarin

6,7-Dimothoxy-temethylcoumarin ( III ) wvas nitrated
with concentrated nitric acid in aceﬁie aéid. The \product
obtained has been agsigned 6,7-dimethoxy-3-nitro-l-methylcoumarin
( XIX ) structure as on hydrolysis with liquor ammonia it
yielded 2-hydroxy-l,5-diuethoxy acetophenons ( XX ) identical

—




with an authentic specimen obtained according to
Bargellini and Aur%‘tli ( Atti. R. dccadé. Lincei., 1911,
¥, 2, 18). |
The nitroderivative ( XIX ) was reduced with

stannous chloride in hydrochloric acid to the corresponding
3-aminocoumarin ( XXI ) and this was hydrolysed in a sealed
tube with hydrochloriec acld to the corresponding 3-hydroxye
coumarin derivative ( XXII ), 6,7-Dimethoxy-3-nitrocoumarin
was demethylated with hydriodic acid in acetic anhydride to
6y 7=d1hydroxye3-nitrosb=methylcoumarin ( XXVI ),

No product could be isolated from the reaction

mixture in the nitpation of 6 7-dihydroxy—l+-metnylcoumarin.
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7<Methoxy=6<hydroxy-b-methylcoumarin ( XIV ) with
nitric acid and acetic acid gave a mononitro de%ivative to
which 7-methoxy-6-hydroxy-5-nitro=lt-nethyl coumarin ( XII1 )
structure has been assigned 2s it remained unchangeé with
liquor ammonia and it was different from the 7=nethoxy=6a
hydroxy-8-nitro-t-methylcoumarin Gerivetive ( XXV ) obtained
by the Elbs Persulphate Oxidation of ’7«matho$cy~8-»nitro-lz~-=
methyleoumarin ( XXIV ),

lodinatio ’
Iodination of 6,7=dihydroxy=i=mathyl coumarin with

( 1) dodine and iodic acid ( ii ) lodine and ammonla and

( 111 ) iodine monochloride did not succeed, b6-Hydroxy-7-
methoxy-t=methylecoumarin on iodination with lodine monochlorilde
gave a chloro-iodo product which was not investigated, Iodination
of b=hydroxy-7-methoxy-k-methylcoumrin with iodine and iodie

acld and iodine and ammonia also did not succeed,

>
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Formylation

Formylation of 6,7-dihydroxys-bemethyleoumarin with
hexamethyléne tetramine in acetic acid did not succeed.
However 6-hydroxy-7-methoxy-li-methylcoumerin geve a formyl
derivative to which 5-formyl structure has been assigned as
it gazve a violet colouration with alcoholic ferric chloride.
6,7=-Dimethoxy=t-methylcourarin on formylation gave a product
mp. 325° vhich was found to be identical with the chlorine
free pro&nct obtained 1:3]\ 323\ ﬁl})\;o&ae%e:chylation of 6,7=
dimathozyahmmethyleoumarin&’Qn the basis of this observation
and the anelysis results the product has been assigned.? ?

methylene bls ( 6,7-dimethoxy-h-methylcoumarin)structure.

afts peaction

The Friedel-Crafts acetylation of 6,7-dihydroxy-ke
methylccumarin‘and 6-hydroxy-7-methoxy=t=methylcourarin under
varying conditiong did not succeed. Frles migration of

b-zcetoxy=-7emethoxy=i-methylcoumarin also did not succeed.

ch;6rcmgthx;aticn

Chloromethylation of 6,7-dihydroxy-i-methylcoumarin
resulted in a polymerlc product which did not melt on a spatula.
Chloromethyletion of 6-hydroxy-7-methoxy-b-methyleoumarin
gave an unworkable pasty product. 6,7-Dimethoxy-k-methyl-
coumarin gave a chlorine free product,‘nup. 325° discussed

above under formylation.



EXPERIMENTAL

Bromination of 6,7-dihydroxy-b-methyleoumarin ¢

6,7-Dihydroxy=-3-bromo-k-methylcoumarin,

6,7-Dihydroxy-temethylcoumarin ( 1,92 g. § 0.01 mle )
was dissolved in acetic acid ( 200 ml. ) by warming and
bromine ( 10 % § 16 ml.; 0.01 mole ) in acetic acld was
added dr&p—wise. The reaction mixture was kept at room
tempera ture for 30 minutes after the addition was complete,
The s01id which separated crystallised from acetic acid in
needles, m.p. 2W245° , Yield 1.8 g.

Anglysis ¢
13.2 mg. of the substance gave 9.34% mg. of

4

silver bromide.

[ ]

Br

]

Found 30.11 4.

29.52 %.

il

C1oH704Br  requires # Br

!

6,7-Dimethoxy=~3-brom-l-methylcoumarin,

The sbove mnobromo derivative ( 2.7 g. ) was
refluxed in acetone ( 250 ml. ) with dimethyl sulphate
(2,5 m. ) and anhyérous potassium carbonate ( 7 g. ) for
10 hours. The residue remaining after the removal of acetone
was washed with sodium hydroxide solution. It crystallised
from acetic acid in needles, m.p. 205-206°,

Apalysis ¢ R
. 16.25 mg. of the substance géve 10.08 mg. of

silver bronide.



Found t Br = 26.39 4.

C12H110uBr requires : Br = 26,75 7.

The same product was obtained when 6,7-dimethoxy-
bomethylcoumerin ( 2.2 g. 5 0.01 mle ) was dissolved in
acetic scid ( 30 ml, ) and brominated with bromine in acetic

acid ( 10 Z § 16 ml. § 0.01 mole ).

25 6=Dimethoxy=3-methvlcoumar ilic acid.

6,’7-Dimethoxy-3-bromo-l!-methylco umerin ( 0,5 g, )

was refluxed with alcohplic votassium hydroxide solution
(104 7% 15 mi, ) for 2 hours on a steam bath. The product
obtained on acidification with hydrochloric acid was purified
through sodium bicarbonate solution, It crystallised from
acetic acid in needles, m.p, 220°,

Anelysis ¢

3.210 mg. of the substance gave 7,226 mg. of
carbon dioxide and 1.518 mg. of water.

Found tC=61.43% 35 H
Cy2Hy 205 requires 3 C = 61,01 % ; H

5.29 %,
5.08 4,

i

6,7-Dihydroxy-3,8-31brom«leme thylcoumsrin,

6,7-Dihydroxy-lt-me thylcoumarin (1.92 g. ; 0.01 mwie )
was dissolved in acetic acid by warming. Bromine ( 10 ¢ H
32 ml. § 0,02 mle ) in acetic acid was added drop-wise and
the reaction mixture kept over-night. The s01id obtained w3
crystallised from dilute aleohol in needle S, MePs, 267°,

Tield 2.0 g.
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20.88 mg. of the substance gave 22.12 mg. of
silver bromide.
Found : Br = 45,10 %,
Br = 45.71 4.

1)

C1oHgO0uBra requires

6,7-Dimethoxy=3,8-dibrom-4~me thylcoumarin.

The above dibromo coumerin was metﬁylated by
refluxing its acetone solution with dimethyl sulphate in
presence of anhydrous potassium carbonate as usual.

ﬁ.p. 215-216°, Mixed m.p. with an authentic specimen of
6,7-dimethox&-3,8~dibromou#_methylcoumarin synthesised as-
described later ( p 182 ) was not depressed.

" Analysig
. 12,018 mg. of the substance gave 12,090 mg. of
silver bromide.
Found ¢ Br = 42,81 %,
Br = 42.33 %.

Cy2Hy o0uBrz requires
[

The same product was obtained when to 6,7-dimethoxy-
bemethyleoumarin ( 2.2 g. § 0.01 mle ) in scetic acid
( 30 ml, ) brominé (104 3 32 ml. 3§ 0.02 mle ) in acetic
acld was added drop-wise and the mixture was heated on a
water bath for 4 hours.

5,6-Dimethoxy-7-brom-3-methylecoumrilic acid

6,7—35imet_hoxy_3,S-dibrom-%—methylcoumarin (0.2 g. )
was refluxed with alcoholic potassium hydroxide ( 10 % 3
30 mi., ) for 2 hours on a stesm bath. The product which

'separated on acidificatign was purified through sodium
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bicarbonate solution. It crystallised from dilute alcohol in
needles, m.p. 270.272°,

Analysis !

) 8.314% mg. of the substance gave 4.990 mg. of

silver broumide.

Found ¢t Br

25'0 5)'*‘ %o
25,40 %,

i

Cyi2Hy405Br requires t Br

7-Yethoxy-6-hydroxy-3-brom-t-methylecoumrin
’7-Methoxy-6-hydroxyd+-methylcoumafin ( 2.06 g. 3
0.01 mle ) was dissolved in acetic acid ( 100 ml. ) and to
this solution, broumine in acetic acid ( 10 % § 16 ml, j
0.01 mle ) was added. The mixture was stirred at room -
temperature for 2 hours and the solid which separated
crystallised from alcohol in needles, m.p. 237-238°. Yield
2.1 g. _ ~ |
Analysis ¢
9,82 mg. of the substance gave 6.60 mg. of

silver bromide,

Br = 28,60 4,
Br = 28,06 4.

Found

E1 ]

Cy1HoO0uBr  requires
The above brompecoumarin was methylated by refluxing

its acetone solubtion with dimethyl sulphate in presence of

anhydrous potassium carbonate as usual when 6,7-dimethoxy-

3-bromo-l-methylcoumarin described before was obtained.

.

7w Mo tho Xy =6=1ydroxy=3, 5=-dibrom-t-me thylcomwmrin

7-Yethoxy-6-hydroxy-tt-methyleoumerin ( 2.06 g, j
0.01 mole ) was dissolved in acetic acid ( 200 ml. ) and
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bromine in acetic acid ¢ 10 % § 64 ml. § 0.0k mle ) was
added. The reaction mixture wes heated on a stesm bath for
4 hours. The product which sevarated on keeping the reaction
mixture over-night in a refrigerater crystallised from
alcohol in needles, m.p. 200°, Yield 0.5 g.

Analysis @ ’

1%.30 mg. of the substance gave 14.88 mg. of

silver bromide.

e

i1

By = 44,28 4, ;

%43.96 %.

Fourd

By

ae

Cy4HgOuBra requires

6,7-Dimethoxy=-3,5-dibromo=tmethylcoumarin

The above dibromcoumarin ( 0.5 g. ) in benzeme

( 100 ml, ) was refiuxed with anhydrous potassium carbonate
(2 g. ) and dimethyl sulphate ( 0,7 ml. ) on a steam bath
for 10 hours. The product obtai;zed on remval of benzene
was crystallised from benzene-vetroleum ether ( UO.40° )
mixtured in needles, m.p. 195-196°,

Analysis ¢

11.186 mg. of the substance gave 11.292 mg. of

silver bromide.

0

Br = 42,95 %,
Br = 42,33 4.

Foumd

-

C12HgOyBrs requires

95, 6-Dime thoxy-Y-bromo-3-methyleoumarilic acid

The above dibromp coumarin ( 0.2 g. ) was refluxed
with alcoholic potassium hydroxide solution ( 10 % § 20 ml.)
for 2 hours on a steam bath. The product obtained on

acidification crystallised from acetic acid in needles,

L4
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mep. 240-245° ( decomp. ).

Analysis ¢

ik.1% mg., of the substance gave 8.38 mg. of
silver bromlde.

Br. = 25.22 %.
C, 23‘10531' ) requires H Br 256% %0
Z=Hydroxy=-8-bromo=-t-methyl coumarin -

To a mixture of 2-brom0resorcin§l (1.9 g. 3

[
1]

Found

]

0.01 mole ) prepared according to Dévis and Herrington
( 7. &m. Chem. Soc., 1934, 56, 129 ) and ethylacetoacetate
(1.6 ml. § 0.012 mle ), sulphuric acid (80 % 5 10 ml. ) was
slowly added. The reaction mixture was allowed to stand
over-rnight. The solid which sepsrated on pouring the reaction
. mixture over crushed ice was purified through sodium hydroxide
solution. It crystallised from acetic acid in needles, m.ﬁ.
- 255.2570, Yield 1.9 g. Chakravarti and Mukerjee ( J. Ind. Chem.
Soc., 1937, 14, 729 ) givep m.p. 251-252°5, This bromdcoumarin
wes very sparingly soluble in acetic acid and aleohol.
« Analysis @
10.374 mg. of the substance gave 7.630 mg. of

silver bromide.

e

Found Br = 31.37 %.
CioHp03Br  requires : Br = 31.30 Z.
7=Metho Xy=8=brom =tt=methyl coumarin

The 2bove bromocoumarin ( 1 g. ) was methylated in
acetone solution with dimethyl sulphate ( 1 g. ) in presence
of gnhydrous potassium carbonate ( 2 g. ) as usual. It

crystallised from dilude acetic acid in neddles, m.p. 206-208c,

-
H
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Analysis ¢
10,130 mg. of the substance gave 7.142 mg. of

silver bromide.

Br
Br

1]

30,00 4,
29.74% %.

Found

e

u

Cq1H¢03Br requires

7=Ye thox V=6~ hydrox ¥=8-bromo-l=me thylcoumarin

7-Yethoxy-8-bromy-l-methylecoumrin ( 2.7 g.

0.01 mle ) was dissolved in sodium hydroxide solution
(10 % 3 30 mi, ) by warming on a steam bath., The s&lution
was then cooled and potassiun persulphate solution ( 3 g. in
60 ml, of water ) was added drov-wise during 2 hours. The
product obtained on working up as ususl was crystallised
from dilute alcohol, m.p. 220.221°, Yield 0.5 g.

Analysis ¢ ‘

10,036 mg. of the substance gave 6.650 mg. of

silver bromide.

e

Br

H

Found 28.20 4,

28.06’%0

e

Br

C11HgOyBr  requires

7 Mo thoX V= b6=hydTrox V=3 o 3~A1bro mo-l-me thylcounarin

To 7-methoxy-6-hydroxy-8«bromo-temethylcoumarin
(0.3 g, 30,001 mle ) in acetic acid ( 10 ml. ) bromine
in acetic acid ( 10 % § 2 ml., § 0,001 mle ) was added. The
solid which seperated on keeping for & few hours crystallised

from alecohol as yellow needles, mep. 253-254°, Yield 0,2 g,

Analysis ¢
9.450 mg, of the substance gave 9.868 mg. of

silver bromide,
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Found : Bp = 4k, 50 7,
Cy1Hg0yBry; requires ° Br = 43,96 %.

The above dibromocoumarin ( 0.5 g. ) was methylated
as usual with dimethyl sulphate ( 0.5 ml. ) in presence of
anhydrous potassium carbonate ( 2 g. ) . It crystallised

from acetic acid in needles, m.p. 215-216°,

Nitration of 6,7-dimetioxy-t-methyleoumarin ¢ 6,7-

dimethoxy-3-nitro-t-methylcoumarin.

6,7-Dime thoxy-t=mothyleoumarin ( 2.2 g. § 0.1 mie )
was dissolved in acetic acid ( 15 ml. ) and a mixbure of
concentrated nitric acid ( 1 ml, ) and acetic acid § 6 ml. )
was added with stirring. & yellow crystalline product
éeparated within 20 minutes. The reaction mixture was
stirred for one hour and then poured over crushed ice. The
s01id obtained crystallised from acetic acid in yellow

needles, m,p. 215-217°, Yield 2.0 g.

dnalysig ¢
7.822 mg. of the substance gave Q0,347 ml. of

nitrogen at 35.4° and 760 mm.
Found ¢ N=Y%.92¢,
C12H406¥ requires ¢ N = 5,20 %,

6,7=-Dihydrox y=3=nitro=t-methylcoumsrin

6,7-Dimethoxy=3-nitrdo-lt-methyleo umarin ( 1 g. )
was dissolved in acetic anhydride ( 10 ml. ) and the solution
cooled. To this cooled solution hydriodic acid ( 10 ml. 3}

de 1.7 ) was added cautiously drop-wise. The reaction mixture

-
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was heated in an oil bath-at 130-140° for 2 hours and then
poured in saturated solution of sodium bisulphite. The
solution was then extracted wlth ether and the residuwe
obtained after removal of ether crystallised from dilute
acetic acid in needles, m.p. 229-.230°. It gave a green
colouration with alcoholic ferric chloride.

Anglysis ¢

9,260 mg. of the substance gave 0,505 mi, of
nitrogen dt 34° and 756 mm,
N = 6.03 %,
N=5914%.

e

Found

.t

Ci10H0¢N  requires

Hydrolysis of 6,7-dimethoxy-3-nitro-t-methylcoumarin

with 1iguor ammonia ¢ 2-Hydroxy-L,5-dimethoxy acetophemone.

6,7-Dimethoxy-3-nitro-t-methylecoumarin ( 1 g. )
was heated under reflux with liquor ammonia ( 60 mi. ) for
2 hours on 2 steam bath. The mixture was cooled and
acidified with concentrated hydrochloric acid. The oroduct
from the ether extractlion of the reaction mixture was further
purified from Ttenzere. It crystallised from water in needles,
mePs 112-114°, Mixed m.v. with an authentic specimen
synthesised éccording to Bargellini and fureli ( Atti-R,
Accad¢. Lincei, 1911, V, 20, 118 ) was mot depressed. It
gave a violet colouration with alcoholic ferric chloride.

6,7-Dimethoxy=3=-amino-4-methylecoumarin

6,7-Dime thoxy-3~nitro-lt-methyleoumarin ( 2.6 g. §
0,01 mole ) and stanmous chloride { 14 g. ) was heated with

concentrated hydrochloric acid ( 100 ml. ) on a wire-gauze

t [

-
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for 3 hours. The solution was basified with liquor ammonia.
The emulsion obtained was extracted with ether. The solid
obtained on removal of ether crystallised from benzene -
petroleum. ether ( 40.60° ) mixture in fire silky needles,

M. 16%-165°, Yield 1.3 g.
- Analysis @
8.46 mg, of the substance gave 0,426 mi, of
nitrogen at 34° and 757 mm,
Found st N= 5,587 %.

C'IZH?BOIFN I'equires ¢t N= 5-96 %0

6,7-Dime thoXy«3-hydroxy-1t-me thylcoumarin

To 6,7-dimethoxy-3-amino-t-methylcoumarin ( 1.2 g, )
hydrochloric acid ( % ml, ) and water ( 2% ml, ) was added.
This solution was heated in 2 sealed tube at 150.160° for
% hours, The brown needles which separated on cooling
recrystallised from alcohol in cubes m.p, 210-212°, Yield |
0.6 ge The substance gave 2 green colouration with alcoholic

ferric chloride.
Analysis ¢
4.818 mg. of the substance gave 10.758 mg. of

carbon dioxide and 2.076 mg. of water.
Found § C = 60»93 % ¥ H=4,82 %o
H 5.08 %,

Nitration of 7-methoxy-b=hydroxy-i-methvlco umarin ¢

Cyal, 204 requires : C = 61.00 %

e

7=Me tho X Ve b= NYAT0X V= S nitro= - me thylcoumrin,

7-Ye tho xy-6-hydroxy-ime thyleoumarin ( 2.1 g. 3}
0,01 mle ) was suspended in acetic acid ( 40 ml. ) and a2

mixture of concentrated nitric acid ( 1 ml. ) and acetic acid

,‘r\
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( 6 mi, ) ;ﬂras added dreop-wise at room temperature and the
: feaction mixture stirred for 2 hours. Reddish brown needles
separated., These were recrystallised from aleohol in needle S,
Mmep. 220-.222° ( decomp. )

Anslysis ¢

7.136 mg, of the substance gave 0.337 ml, of
nitrogen at 35° and 760 mm,

Found 3 N = 5,234,
Cy1HgOgN requires ¢ ¥ = 5,57 4.

The above nitrocoumarin ( 1 g. ) could not be

hydrolysed by boiling with liquor ammonis ( 60 ml. ) on a
steam bath for 2 hours.

Elbs Persulphate Oxidation of 7-methoxy=-8-nitro=l

methvlcotmarin ¢ 7-Methoxyv-6-hydroxy-8-nitro-"t-methylico umrin,

7-Methoxy-8-nitro-b-methylecoumrin ( 1 g, ) was

dissolved in sodium hydroxide solution ( 10 % § 20 ml, ) by
warming. The solution was cooled and potassium persulphate
(2 g, in 40 ml, w&ter ) wes added drop-wise with stirring
for 3 hours. lext day it wes wrked up as usual. The product
obtained crystallised from dilute alcohol, It st;arted
decomposing at 235° and finally melted at 260° with
efferve scence. ' 4

Apalysis ¢

8.,160mg. of the substance gave 0,416 ml. of
nitrogen at 34° and 757 mm,

Found s N =5,654%,
Cy1HoO 4N requires ¢ N = 5,57 4.

%

ot



6<Hydroxy-7-methoxy=k-methylcoumarin ( 2,06 g. $

0,01 mole ) dissolved in acetic acid ( 20 mi. )'was treated
with hexamine ( 4% g. ). It was gently heated on a steam bath
for 4 hours and then treated with hydrochloric acid (1 ¢ 1 ;
75 ml. ) and further heated for 1 hour., Next day it {qas »
diluted with water and extracted with ether. On removal of
ether a yellow s0lid was obtalned., This crystalliised from
dilute alcohol 1in greenish yellow needles, m.p. 240°, It
gave violet colouration with alcoholic ferric chloride.

Analysls ¢

4,092 mg. of the substance gave 9.276 mg. of
carbon dioxlde and 1.552 mg. of water.
| : 61,86 %
Cy2Hyo05  requires : C = 61,55 %

.
Q
&

Found H= 4,24 %4,

H= }+027 %o

A 17

e

It was prepared as usual and crystallised from
aleohol as reddish brown needles, m.p. 250-255° ( decomp. )
dnalysis ¢ -
6,52 mg, of the substance gave 0.758 nl. of
nitrogen at 30° and 762 mm,
Found ¢ N =13.1% Z.
CygHyx0gNy requires ¢ N = 13.53 %.



Some other attemted reactions

its mono methylether

(a? With iodine and ammonia

6,7-Dihydroxy=it-methylcoumerin ( 1.92 g. 3 0.01 mole )
dissolved in amonia ( 22 % 3 10 ml, ) and water ( 35 ml. )
was treated drop~wise with iodine ( 2.5% g. § 0,01 mole ) in
potassium iodide ( 5 g¢ ) solution'with vigorous stirring of
the reaction mixtﬁre for 15 minutes. It was then poured into
lce ¢0ld dilute sulphuric acid. No product could be isolated
from this solution.

(b) With iodine and lodic acid

6,7abihydroxy~komethylcoumarin ( 192 go § 0,01 mole )
vas dissolved in warm alcohol ( 40 ml. ) and fodine crystals
(1.01 g. § 0,004 mole ) w%re édded. To this clear solution
fodic 2c1d ( 0.35 g. ) dissolved in minimm quantity of water
was then ad&e@ and the mixture stirred for 3 hours. The
solution on dilution did not give any product,

(e) With indine monochloride

é,7=ﬁihydroxym%-methylcoumarin ( 1.92 go § 0.01 mole )
in acetic acid'( 20 mi. ) and hydrochlorié acid ( 10 mi. d. .
1:1) was treated with iodine monochloride ( 1.62 g. § 0.01
mle ) and the reaction mixture left overcnight(at 60° in an
oven. It was then diluted with water. The separated product
wvas found to be the original coumarine ‘

é§§§g3§§w§gm;odinate b=nydroxy=7=methoxyebemetnyl -
coumarin uﬁdef the same conditions as (2), (b) and (c) above

did not succeed. In (2) and (b) the or&ginai coumarin w2 s
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obtained and in (¢} a chloro,derivative which has not been
investigated further.

0.01 mle ) was dissolved in acetic acid ( 20 ml. ) by

warming. Paraformaldehyde ( 0.3 g. ) wag added and the
clear solution was saturated with hydrogen chloride for
2 hours at room temperature. The product waich separated on
cooling the reactlon mixture was éparingly soluble in organic
solvents such as acetons, benzena, aleohol and acetic acid.
It 414 not melt on a spatula.

(b) 6-Hydroxy-7-methoxy-l-methylcoumerin on
chloromethjlation under the above conditions gave a paste
from which no pure product could be obtained.

(e

coumarin
6, 7-Dimethoxy-li-methylcoumerin ( 2,2 g. 3 0.01

mle ygissol\red in scetlc acid ( 10 ml. ) and treated with
paraformaldehyde ( 0.3 go § 0.01 mole ) and the solution
ssturated with dr& hydrogen chloride for 1 hour. Needles
separated within a short time. Recrystallised from acetic
acid in needles, mep. 325°. Yield 1.5 g. This may be

sepoundl

a methylene=bls=( 6,7-dimethoxy-b-methylcoumsrin }Kas it did

not contain any chlorine and gave the following analysis.



dnalyels - ¢
4, 25% mg, of the substance gave 10.316 mg. of
carbon diox;de and 1.970 mg. of water.

Found

s C = 66,18 % - = 5018 %0

Czsﬁzupu requir@s g C = 66037 % H He= 5'31 %o

6,7=-Dihydroxy-i=-methylcommarin ( 1,92 g. § 0.01
mle ) wes dissolved in nitrobenzene ( aoﬂ‘ml. ) and treated
wlth acetic anhydride ( 1.02 ml. 3 Ogél mle ). Aluminium
chloridé ( 1.6 g. 3 o.biz mole ) in nitrobenzene ( 10 ml. )
wag then édﬁeﬁ and the reaction mixture heated at 120° for
% hours. The mixture was treated with dilute ice cold
hydrochlorice acid ( 1 ¢ 1 ) and nitrobenzene wes steam
distilled. The separated product was found to be the original
coumarin, No Ceacetyl derivative was obtalned even when the
reaction was carried out at 1809, y

Friedel-Crafts reaction on 6=hydroxy=7-methoxy-lie
methylcoumarin under the above conditions gove 6,7=dihydroxy=

Yupethylcourarin.

Fries migration of 6-acetoxy=7-methoxyv-b-methylcoumsrin

6=Acetoxya7nmethoxy-hamethylcoumarin ( 2.48 g. 3
0.01 mole ) was mixed with sluminium chloride ( 1.6 g.
0.01 mle ) and heated at 120° for 2 hours. It was then
treated with hydrochloric acid (1 3 1 ). The solld obtained
was found to be 6mhydrcxyw7=metﬁoxy~lwmethylcoumarina
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When the above resction wes carried out in nitro

benzene solution the same product was obtained,

Lttempted formylstion of 6,7-31nydrosxy=be

methylcourarin
6,7<Dihydroxy-kemethyl coumarin ( 1.92 go § 0.01

mle ) was dissolved in acetic acid ( 30 ml, ) and treated
with hexemine ( & g. ). Then it was éently heated on a water
bath for 4 hours. Hydrochloric acid (121375 m. ) was
added and it was further heated on a steam bath for 1 hour.
Next day 1t was poured in water and extracted with ether,

the s0lid obtained was found to be the original coumarin.

methxlcoumérin

6,7-Dimethoxy-kemethyleoumarin ( 2.2 g. § 0.01
mole ) dissolved in acetic acid ( 10 ml. ) was treated with
: a AR hen
hexanine £“:lge )Jo It was gently heated onKa&&sg bathkneedles
sy
separatedxsfystallised from acetic acid m.p. 325°. Yield
0.8 go Mized m.p. with the product obtained in the chloro- .
methylation of 6,7-dimethoxy-lt-methylcoumrin described above

-was not depressed.



