CHAPTER TIIX ,
Some Reactions oB 1l- and 2- Anthrol

Theoretical

Gattermann reaction on l-anthrol.

l-dnthrol ( I ) on Gattermann formylation afforded
a product in good yleld which gave a 2:&-dinitrophenylhydrazone
derivative, but did not give any colour with alcoholic ferric
chloride. 4-Formyl-l-hydroxyanthracene ( II ) structure has,
therefore, been assigned to this product. The formyl
derivative ( II ) was methylated and the methyl ether ( III )
was oxidised with alkaline potassium permanganate, when a (
hydroxy acid ( m.p. 232-234° ) was obtained which gave blood
red colouration with alkali, On decarboxylation with copper
powder in quinoline solution it gave l-hydroxyanthraquinone
( V) as sesen by” direct comparison with an authentic specimen
prepared from l-amlnoanthraguinone according to Ullmann and
Conzetti, ( Ber., 1920, 53, 826 ). The acid is therefore
l-hydroxyanthraquinons~l-carboxylic acid ( IV ). This acid
has been previously synthesised by Birukoff ( Ber., 1887,
20, 2438 ) by the condensation of p-cresol with phthalic
anhydride and subsequent oxidation of Yemethyl-l-hydroxy-
anthraquinone formed., He g&veyg m.p.236°,

L.Pormyl-1-hydroxyanthracene was reduced %o
Y_methylelehydroxyanthracene ('VI ) by Clemmensen's

method.
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Priedel-Crafts_acetylation of l-anthrol.

l-4Anthrol on Friedel-Crafts acetylation with
acetic anhydride at room temperature as well as on a steam
bath, afforded a product in a low yield which gave a
2:h-dinltrophenylhydrazone derivative., It has been assigned
the 2e-acetyl-l-anthrol ( VII ) structure for the following
reasons ¢ 1t gave a bluish violet colouration with alcoholic
ferric chloride. Purther, its methyl ether ( VIII ) on
oxidation with scdium hypochlorite solution gave another
ketone ( IX ) which gave a blood red colouration with zine

dust and alkali on warming, indicating that 1t was an



anthraquinone derlvative.. This ketone when subjected to
funther oxidation with the same reagent, gave an acid which
was found on direct comparison to be identical with the
known l-methoxy-anthraquinone-2-carboxylic acid ( X ). This

has been synthesised as follows:

Phthalic anhydride was condensed with toluene
in presence of anhydrous aluminium chloride to get
p=toluyl-o-benzoic aclid which on ring closure with fuming
sulphuric acid gave Qumethylaﬁthraquinone ( XI ), This on
nitration with potassium nitrate according to Roemer and
Link ( Ber., 1883,16, 695 ) gave l-pitro-2-methylanthraquinone
( XII )e This was oxidised with a mixture of chromic
anhhydride ané concentrated nitric acid to l-nitroanthraquinone-
2=carboxylic acid ( XIII ) according to Terres ( Ber., 1913,
46, 163% §, This was converted into l-methoxyanthraquinone-
2-carboxylic acid ( ¥ ) by boiling with potassium hydroxide

I pre ok 1920, 8, 1423, -

in methyl alcohol ( Eckert and Endler,, British 4bstracts,
1921, 120 i, 871 ),
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Fries rearrangement of l-acetoxyanthracene.

1-Acetoxyanthracens ( XIV ) was subjected to Fries

rearrangement at 140°, The product obtalned was found to be

ldentlical with the ketone ( VIT ) obtained above in the

Friedel-Crafts acetylation of l-anthrol., But when this

reactlon was carried ocut in nitrobenzene solution at room

temperature, in addition to 2.zcetyl-l-anthrol ( VII ),

amother product could also be isolated in a very low yvield,

»



22

It gave a 2:hwdinitrophehylhydrazone,but did not glve any
colouration with aleoholic ferrie chloride. Therefore,the
Yugcetylel-anthrol ( XV ) structure has been assligned to

this ketone,

QCOCHS
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l<-Anthrol was subjected to Nencki acetylation
when 2.acetyl-l-anthrol ( VII ) was obtained.

2~ Acetyl-l-anthrol was required in quantity for

Friegleln Crcfle ol Fries
further synthetical work and as thekaéesg methods did not
‘glve a satisfactory yield on account of tarry products formed,
wrlhen

the Nenckl reaction on l-anthrol was studiedﬁpnder different
conditions, and the yleld of the ketone increased to about

50 % of the theoretical.

Carboxvlation of l-anthrol.

Laska and Haller ( German Patent 599,333, Chem.
Abstr., 1933, 27, 735 ) prepared an acid,m.p.200°,by heating
the alkali salt of lahydroxyanthrécene at about 2209 with
carbon dioxide under pressure and assigned l-hydroxyanthracene-

2-carboxylic acid structure to this product. Kranzlein and

—



Corell ( German Patent 56%,129, Chem,4bstr., 1933, 27, 1000 )
claimed to have prepared the samei&id by fusing what they
thought was 2-carboxy-l-anthracene- sulphonic acid with
alkali, They reported m.p.268°, In view of thess conflicting
reports it was thought of interest to study the carboxylation
of l-anthrol and establish the structure of the acig
obtained. ' .

l-4nthrol was heated with potassium bicarbonate
at 120° in glycerine for 4 hours, when an acid, m.p.200°,
was obfained, which gave greenish colouration with
alcoholic ferric chloride., This acid on methylation with
dimethyl sulphate in'acetone solutlon in presence of
potassium carbohate gave a methoxy ester, which on hydrolysls
wlith 10 % sodium hydroxide gave a methoxy acid. This on
oxldation with sodium hypochlorite solution gave l-methoxy-
anthraqﬁ&none~2-carboxylic acld ( «X ), described befora.
The ac;d’is,-therefbre, Jhydrox&anthracene-Z-carboxylic acid
( XVI )ignd the methox& ester and the methoxy acild, obtained
from 1t have the structures ( XVIT ) and ( XVIII )
respectively., This confirms the 1-hydroxyénthraceﬂec2-
carboxylic acid structure assigned by Laska and Haller
( loc. eit, ) to their acid.’The acid of Kranzlein and Corell

( loc. cit. ), therefore, must have some other structure,
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- Gattermann reaction on 2-anthrol.

2-4anthrol ( XI¥ ) on Gattermann formylation
afforded a product m.p.164° to which 1-formyl-2-anthrol
( X ) structure has been assigned., Bezdzik and Friedlander
( British Abstracts, 1910 i, 191 ) obtained it by heating
anthracene indole indige with 30 4 aqueous sodlum hydroxlde
solution. They gave the same mep. The structure of this
aldehyde was conclusively proved by the following series
of reactions,

The aldehyde ( XX ) was methylated and the methyl
ether ( ZXI ) was oxidised wlthypotassium permanganate in
sodium carbonate solutlion, when an acid ( XXII ) was obtained
which was fbund‘on direct comparison to be 1dentical with
2-methoxyanthraquinonecl-carboxylic acid, prepared aocording
to Ch.Marschalk ( Bull.Soe.Chim., 1939, 6, 655 ) as follows:

1-Methyla2-hydroxyanthraquinone ( XXIV ) was
prepared by the action of formaidehyde on 2-hydrsxy-
anthraquinone ( XXIII ), dissolved in dllute solutlon of
sodium hydroxlde in presence of sodlum hydrosulphite. It was
then methylated and the methyl ether ( XV ) oxidised by
manganese dloxide In presence of concentrated sulphurlc acid
below 15° to 2emethoxyanthraquinone-l-carboxylic acid ( XXII Ye
While this work was in progress, Jain and Seshadri ( J.Sci.
Industr. Res., 1956, 15B, 61 ) reported the preparation of
l-formyl-2«anthrol by the Gattermann formylation of 2-anthrol,
as well as by the action of hexamine on 2-anthrol. They gave

the same m.p. They proved the structure of the compound by

A



subjecting it to Dakin eoxidation when 1,2-anthradiol was

obtained. The acetoxy derivative of thlis was oxidised by

chromic acid in acetic acid and the product obtained hydrolysed

to allzarin,
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l-Formyl-2-anthrol ( XX ) on Clemmensen's

reduction gave l-methyl-2-znthrol ( XXVI ) identical with the

product obtgined when l-methyl-2<hydroxyanthraquinone ( XXIV )

was reduced by aluminium amalgam and agueous alcoholic ammonia,
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Friedel-Crafts acetylation of 2-anthrol,

oo

2~4nthrol on Friedel-Crafts acetylation with acetic
anhydrlde at room temperature as well as on heating on a
steam bath, afforded a ketone,m.p.112-113°, Tt gave a 2:h4a
dinltrophenylhydrazone. It has been assigned the l-acetyl-
2-anthrol structure ( XXVII ) for the following reasons:

It gave a bluish colouration with aleoholic ferric
chloridé, which turned greenish on keeping. The ketone was
methylated and the methyl ether ( XXVIII ) ywas oxidlsed with
sodium hypochlorite soiution, when an acid ( XXIT ) was
obtalned, which was found on direct comparison to be identical
with 2-methoxyanthraquinone-l—carboxylic acid prepared
according to Ch.Marschalk ( loc.cit. ) as described before,

When 2-methoxyanthracene { XXIX ) was subjected to
Friedei-Crafts acetylation with acetle anhydride in benzene
solution at room temperature, 1=acetyl-E-methoxyanthrécene

( XXVIII ) described above was obtained.
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Fries rearrangement of 2.acetoxyanthracene,

2. Acetoxyanthracene ( XXE ) was subjected %o

Pries rearrangement at room temperature in nitrobenzene

éclution, when the same ketone ( XXVII ), described before,

was obtained. Jain and Seshadri ( loc.cit. ) have reported

that in the Fries mlgration of 2-anthrolacetate at 140°,

oroduct m.p,218-219° was obtained in about 80 % yleld. They

assigned l-acetyl-2-anthrol structure to this product, The

reactlon was repeated under the conditions given by Jain and

Seshadrl, but no product, m.p.219°, could be 1solated, only

a dark coloured product with indefinites MePewas obtalined,

i
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Very recently, after the work described here was
published { J+ Org. Chem., 1959, 24, 1783 ), Ferrarl and
Hunsberger { ibid., 1960, 25, 485 ) confirmed the work
des&ribed here and‘have shown that the product obtalned by
Jain and Seshadri 1s 3-acetyl-2-anthrol. They found that
Fries rearrangement of 2-anthrolacetate in nitrobenzene
( 0.5 hour at room temperature ) produced l-acetyl-2.anthrol
in yields of about 60 %, whereas the high temperature reaction
( 1.5 hours at 140°, mo solvent ) produced 3-acetyl-2-enthrol,
m.p. 226-227° dec. in ylelds of only 3-13 Z.

Attempted synthesis of 2-hydroxysnthracene-1-

carboxylic acid. 5

Kranzlein and Corell { loc.cit., ) claim to have
synthesised 2-hydroxyanthracene-l-carboxylic acid by fusing
l-carboxy-2-anthracene-sulphonic acid with alkali. In view of
the discrepancy obsgerved in the case of 1~hydroxyanthracene;2~
carboxylic acid as discussed earlier, it was thought of interest
to synthesisefgkfgéd establish its structure definitely. Attempts

at direct carboxylation of 2-anthrol,under varylng cohditions,

such as heating it: ( 1 ) with potassium carbonate in glycerine,

‘
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( i1 ) with potassium blcarbonate and water in a sealed tube
at 130¢, (11i) with e1id potassium bicarbonate in a sealed
‘tube at 140-150° or { iv ) in toluene with metallilc sodium and
carbon dioxide, proved unsuccessful and so the other
synthetical approaches were tried. 2-lMethoxyenthraquinone-l.
carboxylic acid { XXII ), @repared according to Ch.Marschalk

( loc.cit. ), was reduced wlth aluminium amalgam and aqueous
alcoholic ammnia. The resulting acid was 2-methoxyanthracene=-
l-carboxylic acid ( XXXI ) as on decarboxylation it gave
2-methoxyanthracene. Demethylation of the acid ( XY.XI) by
heating with hydriodic acid in acetic anhydride solution, gave
an acid, which gave a dark brown colouration with alcoholic
ferric chloride. On decarboxylation 2=hydroxy-9,10-dihydro-
anthracene ( XXXIII ) was obtalned, an authentic specimen of

4.

which was prepared according to Bamberger ( Ber., 1893, 26,
3068 ) by the reduction of 2-anthrol with sodium in absolute
alcoholﬁ Hence the acid obtained on demethylation was

2-hydroxy-9,10-dihydrocanthracene~l-carboxylic acid ( XXXII ).

Ano ther approach was then tried. The ﬁethoxyester
ef-the-—sedid ( XXXIV ) was subjected to démethylation with
anhydrous, aluminium chloride at 80°. A.pfoduct was obtained,
which was insoluble in sodium bicarbonate solution, but was
soluble in cold dilute sodium hydroxide solution. From this
observation and the analysis it was assigned methyl-2-
hydroxyanthracene-l-carboxylate ( XXXV ) structure. This

ester was then hydrolysed with sodium hydroxide solution by
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keeping it overnight at réom temperature. The product obtained
was found to be 2-anthrol, decarboxylation having occurred

simultaneously with hydrolysis.

XR1X Xe_cc\vboxylahaw
[0}

COOH cooH
= CH3 Reduchion . OcHy
N

o
X%l o

%
X
x
o
o
3
2]
el
o
p
9
>
3
x

with HI
90® acer
Hy

XXXy demethy lahon xxxl

With 41 el decarboxylation

COOCHB Hl

31



EXPERIMENTAL

'?regaration of l-anthrol.

Potassium salt of anthragquinone-a-mono-sulphonic
acid was prepared from anthraéuinone according to Organic
Syntheses,eollective volume II, page 539, This was converted
into the potassium salt of anthracene-a-mono-sulphonic acid
by reduction with zine dust and ammonia according to Schmidt
( Ber., 1904, 37, 66 ) ,

Potassium salt of anthraquinone-a-mono-sulphonie
acid ( 30 g. ) was intimately m;xed with finely powdered
zine dust ( 70 g, ) and the mixture taken in a round bottom
flask, Liquor ammonia ( 600 ml, ) was added andqzixture
hegted gently on a water bath, The deep red solution slowly
became palar in colour. After about 4 hours some more liquor
ammonia ( 150 ml, ) was added and the heating eontinued for
12 hours in all, The faint yellow solutlon obtained was then
f1ltered hot. The potassium salt of anthéacene-a-mono-
sulphoniec acid, salted out by adding potassium chloride,was
filtered and dried. Yield 18-20 g,

The sulphonic acid on fusion with alkall according
to Dlenel ( Ber.,, 1905, 38, 2862 ) with minor modifications
as éhown bélow gave le-anthrol.

Potassium hydroxide ( 35 g. ) was taken in 2
nickel crucible and heated in an o1l bath to about 200°,

Potassium salt of anthracene-c-meno-sulphonic acid ( 10 g. )

'S
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was added to the molten alkall In small portions with
stirring, and the temperature was then ralsed and maintalned
at 260° for three hours, fﬁe_melt on cooling was dissolved
in distilled water ( 300 ml, ) and filtered The filtrate
was acidified, and the precipitated solid was filtered,
washed with water and dried., It was then treated with glacial
acetle acid ( 200 ml, ) in cold and filtered. The clear
filtrate was added to hot water ( 1000 ml ) and allowed to
cool., 1-Anthrol which separated in the form of light brown
shining needles Qas filtered, washed with water, and dried,
m.p. 152°, Yield 5 g. Dienel k loc.cit, ) giﬁes m;p.15051536.

Gattermann formylation of l.anthrol ¢ M-bem11=;=
anthrol. ' '

l-Anthrol ( 5 g. ) was dissolved in sodium dried
ether ( 200 ml, ) in a three-neckad‘flask provided with a
mercury-sealed stirrer; and zinc cyanide ( 10 g, ) was added.
The mixture was externally cooled with ice and mechénicélly
stirred and a rapid stream of dry hydrogen chloride gas was
passed, After SOﬁe time the red aldiming;hydrochloride began
to separate, Hydrogen chloride was passed for two hours and
the reaction mixture was theﬁ left overnight, The next day,
ether was decanted and the aldimine-hydrochloride was washed
with dry ether., It was thep hydrolysed by refluxing with
alcohol ( 50 % , 100 ml, ) on a steam bath for about 30
minutes, The solution was filtered hof, and the §roduct which
separated on coollng, was filtered dried, and recrystallized

from benzene in yellow needles, m.p. 206°, Yield 5 Ee

»



It did not give any colour with alcoholic ferric

-

chloride.

Analysis ¢

3.452 mg, of the substance gave 10,162 mg. of
carbon dloxide and 1.426 mg., of water.

Found : C, 81,03 % 5 H, 4.66 %.
Cy5H4602 requires : C, 91.08 % 3 Hy 4,50 %,

The 2:4-dinitrophenyl hydrazone, 22:4-Dinitrophenyl-
hydrazine ( 0.1 g. ), dissolved in aleohol containing a few

drops of concentrated hydrochloric acid, was added to
k- formyl-l-snthrol ( 0.1 g. ) dlssolved in the same solvent.
The mixture was heated on a water bath for 15 minutes when
the 2§h¢dinitrophenylhydrazone separated, It crys%allised
from glaclal acetic acid in reddish shining needlés, n.p.286°,

Analysis

4,162 mg, of the substance gave 0,515 cc, of
nitrogen measured at 29°C and 752 mm. '
“ Found  : N, 13.84% 7%,
- C21HyuNy05 requires : N, 13.90 Z.

4. Formyl.l-me thoxyanthracena,

h-Fbrmyi-l—anthrol (1g. ) was dissolved in dry -
acetone ( 50 ml., ) and refluxed with dimethyl sulphate

( 0.62 g, ) and anhydrous potassium carbonate ( 2 g, ) for
20 hours. The reaction mixture was then filtered hot, and the
gcetone removed, The reddish yellow solld obtained was washed
with dilute sodium hydroxide. It crystallised from dilute
alcohol ( charcoal ) in yellow needles,m,p.112°, Yield 0.8 g,



. Analysis ¢
3.690 mg, of the substance gave.10.960 mg. of

carbon dioxide and 1.664% mg. of water.
Founﬂ H C, 81.05 % ; H, 500,"' %-
¢,5H1202 requires ¢ C, 81,36 4 5 H, 5.08 4.

Oxidation of h-fbrmxl;l-methoxxanthracegg : le
Hydroxy-anthraguinone-l~carboxylic acid.
Y.Formylel-methoxyanthracene ( 0.5 g. ) was susSpen-

ded in sodiumh hydroxide solution ( 20 2 , 20 ml, ) and

heated gently on a wiregauze wlth potassium pérmanganate
( 0.5 g. ) for four hours, The reaction mixture was then °
filtered free of manganese dloxide. The product obtained on
acldification of the filtrate with dilute sulphuric acid was
washed with water and taken in sodium biearbonate solutlon.
The product, obtained on acidification of the alkaline
extract, erystallised from dilute alcohol in yellow needles,
m.p.232-234°, Birukoff ( Ber., 1887, 20, 2438 ) gdvey m.p.236°.
Analysis ¢
2,636 mg, of the substance gave 6,472 mg, of
carbon dioxide and 0,842 mg., of watei.
\ Found t C, 67,0 % 5 H, 3.57 %
CysHgO4 requires ¢+ C, 67.2 4 3 H, 2,98 %.

The above acid ( 0.1 g. ) was decarboxylated ﬁy
heating its solution in quinoline ( 5 ml, ) with a 1little
copper powder at 210.220° £111 theceffervescence ceased. The
reaction mixture was then filtered and the filtrate treated
wlth hydrochloric -acid. The product obtained crystallised’



from alecohol, m.p.190°, Mixed m.p. with l-hydroxyanthraquinone
prepared according to Ullmann ( Ber., 1920, 53, 829 ) was not

depressed.

Clemmensen' s reduction of 4-formyl-l-anthrol @
Lt.methyl-l-anthrol, ’

A mixture of zinc dust ( 5 g. ), mercuric chloride
( 0.5¢ g. ),concentrated hydrochloric acid ( 0.25 ml, ) and
wvater ( 8 ml., ) was stirred for five minutes. The solution
was then decanted and the amalgam washed with distilled
water. This was suspended in dilute hydrochloric acid ( 8 ml.,
1:1 ) and a solution of Y-formyl-leanthrol ( 0.5 g. ) in
acetic acid ( 20 ml., ) was added slowly during 30 minutes.
Concentrated hydrochloric acid ( 1 ml. ) was <then added and
the heating contlnued for further ome hour. The solution was
then filtered hot and the filtrate diluted with water., The
product which separated,crystallised from dilute alechol in
needles, mepe134+-136°, Yield 0.2 g.

Analysis ¢

4,104 mg, of the substance gave 13,072 mg. of
carbon dloxide and 2,148 mg, of water.
C, 86,92 % 5 H, 5.85 %.
C45H,y 20 requires ¢ c, . 86,54 % 5 H, 5.76 %.

[}

Found

Synthesis of 2.acetyl-l.anthrol.

(a) Friedel-Crafts acetylation of l.anthrol s

A solutlon of l-anthrol ( 1.9 g. ) and acetie
anhydride ( 1.3 g. 3 1.2 mols., ) in nltrobenzene ( 10 .ml, )

was mixed ﬁith a solution qf anhydrous.aluminium chloride



( 2.7 g. 3§ 2 mols., ) in nitrobenzene ( 20 ml. ), and the
reaction mixture, protected from moisture, was kept for 72
hours at room temperafﬁre. It was then treated with 1ce and
hydrochloric acid and the nitrobenzene was steam-distilled,
The black product obtained was repeatedly extracted with
alkali. The product obtained on acidification of the
alkaline extracts crystallised from dilute acetic acid in
brownlsh needles, m.p.182°, It gave bluish violet colouration .
. with aleccholic ferric chloride,

Anelysis ¢

4,058 mg. of the substance gave 12,032 mg, of
carbon dioxide and 1,682 mg, of water.,

Found ¢ C, 80,92 % 5 H, 4,64 %,
€y 6H,20, fgquires : C, 81,36 4 3 H, 5,08 7.

The same ketone was obtalned when the reaction
mixture as above was heated on a steam bath for two hours
instead of keeping at room temperature.

(b) Fries migration of l-anthrol-acetate ¢

An intimate mixture of l-.anthrolacetate ( Dienel,
Ber., 1905, 38, 2862 ) ( 2.% g. ) and anhydrous aluminium
chloride ( 2.7 g. ) was heated in an o1l bath at 140° for 3
hours, The reaction mixture was éhen treated with ice and
hydrochloric acid and the product obtained was taken up in
ether, The ethereal layer was extracted repeatedly with
alkali, The product obtained on acidification of the alkaline
extracts, crystallised from dilute acetic acid in brownish

,needles,_m;p.and mixed m.p. with 2.acetyl-l-anthrol obtained

¢



above, was 182°, .

1

(¢) Nenckl reaction on leanthrol ¢

" The fbllowing conditions were found to give the
ketone in good yleld, ’ ' -

 Anhydrous zine chloride ( 25 g. ) was powdered '
_and dissolved in glacial acetic écid‘k éS ml. ) by heating.
The solution was cooled:ahd l-anthrol ( 5 g. ) was added
to 1t. The reaction mixture,protected from molsture,was
then heated under reflux for 30 minutes., It was left at
room temperature for 2 hours, and then added to dilute
hydrochloric acid ( 400 ml, ). The greenlsh coloured
solid which separafed, on repeated crystallisations from
aleohol (charcoal), gave yellow shining needles, m.p.182°,
The mixed m.p. with 2.acetyl-leanthrol, preparad before by
the Friedel-Crafts acetylation of leanthrol, was not -
depressed, Yield 3.0 g. ‘

The é:M.dinitroghenzlhzﬁrazohé was prapared as

before, It crystallisednfrom glacial acetic acid in reddish
needles, m.p.2925.

Analysis : ‘

2,950 mg. of the substanca gave 0,357 cc. of
nitrogen measured at 30°C and 757 mm.
' ‘N, 13.6 7.
Co2H; ¢MyO5 rvequires ¢ N, 13.5 %,

Found

(1]

The acetyl derivative @ 2-Aeety1-1~anthrol
( 0.5 g. ) vas dissolved in acetic anhydride ( 25 ml. ) and

*
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pyridine ( 3 ml. ) and the reaction mixture kept for 24 hours
at roonm témperature, The product obtalined on pouring the
mixture in eold water crystallised from dilute aleohol
(charcoal) in slightly reddish yellow needles, m.p.lk2°,
Yield O.% g.

Analysis ¢

3.668 mg. of the substance gave 10,44k mg, of
carbon dioxide and 1.608 mg. of water,
\ C, 77.70 %5 H, 4,91 %.
C,8Hyu03 requires : C, 77.71 % 5 H, 5.04 %,

Found

Lo d

e

The _baenzoyl derivative : 2-Acétyl-l-anthrol
( 0.2 g, ) was dissolved in sufficient pyridine and heated on
a bolligp water bath for one hour with benzoyl chloride
( 0.5 ﬁls'). The reaction mixture was then added to dilute
_sulphuric acid. The product obtained was washed with a dilute
solution of sodium hydroxide and crystaillised from dilute
alcohol in colourless needles, m.p.140-1k41°, field 0.1 g.
Analysis ¢ '
9,52 ﬁg. of the substance gave 28,32 mg. of
carbon d@pxide and 4,28 mg. of water.
: C, 81.20 4 5 H, 5,03 %,
Ca3H; ¢03 fequirqs : C, 81,17 2 3 H, 4. 7% %.

. Pound

The ggthylvetégg : 2.Acetyl-l-anthrol ( 1 g, )was

dissolved in dry acetone ( 50 ml. ) and refluxed with
dimethyl sulphate ( 0.6 g. ) and anhydrous potassium
carbonate ( 2 g, ):fbr 20 hours, The reddish'yélloﬁ solid

39
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obtained on working wp the reaction mixture é;zs before
erystallised from dilute acetone (charcoal) in yellow needles,

MePo 12600 Yield 0.8 2e

Analysls s
' 5.380 mg, of the substance gave 16,140 mé. of
carbon dloxide and 2,82% mg. of water.
Found 't C, 81.87 % 3 H, 5.87 %,
Ci7H1402 requires : C, 81.60 2 3 H, 5.60 %-1

| 2-Ace§x_-1-methox&anthggguinong.
Sodium hyaroxids ( 5.5 é. ) in water ( 5.0 ml, )

was added to crushed 1ce-( 50 g. ) and chlorine passed

through- the solution until the solution was neutral to
1itmus, Parther sodium hydroxide ( 2.5 g. ) in water ( 10 ml. )
was then added. Thé solution was warmed to 65° and 2-acetyle
l-methoxyanthracene ( 1 g. ) was added p&&ionﬁise during half
an hour. The temperature was then maintained at 85° for 3
hours, Theseparated product was filtered after cooling and
erystallised from dilute acetic acid (charcoal) in orange
needles, m.p.21h°.'Yi§1d 0.6 g.

‘It gave red colour when warmed with zinc dust and
alkali, ' '

Analysis' s - ” ’

4,282 mg, of the substance gave 11,410 mg. of
carbon dloxide and 1,780 mg. of water, .

" Found - ¢ C, 72,72 % § H, 4,65 %.

Cy9H; 20, requires s C, 72,85 % 3 H, 4,32 4.

&



1-Methoxzanthraguinone-Z-carbogzlié acid,

2-4cetyl-l-me thoxyanthraquinone ( 1.0 g. ) was
suspended in sodium hypochlorite solution ( prepared from
5.5 g. of sodlum hydroxide as described above ) and the
mixture heated in a water bath at 85.90° for about 3 hours,
It was flltered hot, and sodium biéulphite was added after
cooling the filtrate to destroy the excess of sodium
hypochlorite . The solution was acldified with dilute
hydrochloric acid. The product obtalned erystallised from
glaclal acetic acid in clusters of yellow needles, m.p.254°,
Mixed m.p. with an authentic sample,prepared as mentioned

In the theoretical portion,was not depressed.

' . Frles migration_of.l-anthrolacetate at room
temperature : Y-Acetyl.l-anthrol,and 2-ccelil-/-anibof.
A solution of l-anthrolacetate ( 2.% g, ) in

nitrobenzene ( 40 ml., ) was mixed with a solution of
anhydrous aluminium chloride ( 2.7 8. § 2 mols ) in
nitrobenzene ( 20 ml. ), and the reaction mixture, protected
from moisture, was left for 48 hours at room temperature,

It was then treated with ice and hydrochlorie acid and the
nitrobenzens was steam-distilled. The black product obtained
was repeatedly extracted with cold dilute alkali. The
product obtained on acidification of tﬁe combined alkaline
extracts was dissolved in hot aleohol, On cooling, a small
erop of erystals separated., Thess were found to be of
2-z2cetyl-le-anthrol, The mo ther liquor on dilution with water
gave h-acefyl-l—anthrol which erystallised from alecohol in

41



yellow shining plates, m.p.260°,

It d1d not give any colour with aleoholie ferrie
chloride.

dnalysis :

.48k mg, of the substance gave 13.416 mg. of
earbon dioxlide and 2,220 mg., of watér.

Found :+ C, 81.65 % 3 H, 5.53 %.
Ci¢H1202 requires : C, 81.35 % 3 Hy 5.08 4.

-

e

The 2:4-dinitrophenylhydrazone was prepared as
before. It crystallised from .glacial acetic acid in reddish

plates,m.p.27k°,
Analysis @ )
4,164 mg, of the substance gave 0,486 cc. of ©
nitrogen measured at 31°C and 757 mm.
Found + N, 13,05 %..
C22H; ¢M05 requires: N, 13,46 %,

Carboxylation of leanthrol ¢ l-4Anthrol.2-

carboxylic acid,

l-Anthrol ( 1 g. ) was thoroughly mixed with
potassium bicarbonate ( 1.8 g. ) and the mixture added to
anhydrous glycerine ( 5 ml. ). The reaction mixture was
heated at 120° in an oil bath for % hours. Carbon dioxide
was bubbled through the solution during heating. The
reaction mixture was then treated with water and the
solution filtered. The product, obtailned on acidification
of the filtrate,crystallised from dilute aleohol, m.p,200°
(decomp.).L&ska and Haller .( German Patent 559,333, Chem.



Abstr., 1933, 27, 735 ) give the same mep. Yielod 03 9.
Analysls :
3.680 mg, ofithe substance gave 10,162 mg, of
carbon dioxide and 1.7% mg. of water.
Founad ¢ C, 75.36 % 5 H, k.52 %,
Cy5H1003 requires ¢ C, 75.60 4 5 H, 4,20 %,

Methyl-l-methoxyanthracene-2-carboxylats.

l-Anthrol-2-carboxylic acid ( 1 g, ) was dissolved
in dry acetone ( 5Q pl. ) and refluxed with dimethyl
sulphate ( 1.1 g. ) and anhydrous potassium carbonate ( 2 g, )
for 15 hours. The reaction mixture was then filtered hot,
and the acetone was removed, The product obtalned
crystallised from dilute alcohol (chareoal) in needles,

MePe 10700

¢

Analysis ¢

3.926 mg. of the substance gave 11.08 mg. of
carbon dioxide and 1.,9%6 mg. of water. ’
¢, 77.02 # 5 H, 5.54 4%,

Ci9Hyu03 requires = C, 76.67 % 5 H, 5-30 %o

Pound

L2 ]

-

we

1.Me thoxyanthracene-2-carboxylic acid.

The above ester ( 0.5 g. ) was refluxed on a
steam bath with sodium hydroxide ( 10 Z ) for 4 hours. The
solution was then filtered hot and the filltrate acidified
with dilute'hydrochloric acld. The product obtalned
crystallised from benzene 1n shining plates,m.p.207°,



. Analysis = * o .
3.382 mg. of the substance gave 9,512 mg. of
carbon diloxlide and 1.582 mg. of water.
Found * C; 76.75 % 3 H, 5.23 4,
C16H1203 requires : C, 76,18 4 5 H, 4,80 %,

L]

1-Methoxyanthraguinone-2-carboxylic acid.

The above acid ( 1.0 g. ) was suspended in sodium
hypochlorite solution ( prepared from 5.5 g. of sodium
hydroxide as described before ) and the mixture heated in
a water bath at 85.90° for about 3 hours., It was then
filtered hot and after cooling,excess of sodium bisulphite
was added to destroy unreacted sodium hypochlorite., The
product obtalned on acidification with dilute hydrochloric
acid, crystallised from glacial acetic acid in clusters
of yellow needles, m.p.254°, Mixed m.p.with an authentiec
sample of l.methoxyanthraquinone-2-carboxylic acid,

prepared as deseribed before, was not depressed.



Prepafation of 2-anthrol.

éﬂyaroxyanthraquinone was prepared from Pf-aminos
anthraquinone by diazotization and boiling with water
( Perkin, J.Chem, Soc., 1922, 122, 289 ), 2.Anthrol was then
’prépared by reduclng 2-hydroxyanthraquinone with aluminium
amalgam in aqueous alcoholic amman% according to Perkin
and Hall ( J. Chem. Soc., 1923, 123, 2031 ) wlth slight
modification In the working procedure which gave a purer
product,.

To a boiling solution of 2-hydroxyanthraquinone
( 58 ), liquor ammonia ( 50 ml. ), water ( 200 ml. )
and alcohol ( 20 ml, ), freshly prepared aluminium amalgam
( from b g, of aluminium foll ) was added. More liquor
ammonia ( 100 ml., ) was added, in gortions, during twenty
minmites, The heating of the mixture was continued for
further one hour., The reaction mixture was then filtered,
and the residue extracted with boiling ethyl alcohol
( 150 ml, ). Hot water ( 100 ml., ) was added to the boiling
ethyl alcoholic extract. The solution was cooled and kept
in a refrigerator. 2-Anthrol separated in broﬁnish needles,
It softened at 236° and melted at 2k8°, Yield 2,2 g, It was
further purified through 1ts acetyl derivative,

f Formylation of 2.anthrol : l.Formyl-2-anthrol.

_ 2-Anthrol ( 2 g, ) was dissolved in sodium drled
ether ( 200 ml, ) in a three-necked fiask provided with a
mercury sgaled stirrer, and zine eyanide ( % g. ) was added.

The reactlon mixture was cooled externally and mechanleally

T
Ra

It



ot

étirred. A rapld stream of dry hydrogen chloride gas was
then passed through the mixture for threes hours., It was
then left overnight, The semlsolid aldimine-hydrochloride
obtained on removal of ether was washed with dry ether and
then hydrolysed by refluxing with aleochol ( 50 Z 3 100 ml, )
on a steam bath for about an hour. The product obtalned,
crystallis$ihffggdalcohol (charcoal) in yellow needles,

MeDe 16h°?{Jain and Seshadri ( J.Sci,Indust,.Res., 1956,
138, 61 ) give the same m.p.

1-Formyl-2-methoxyanthracene.
l-Fornyl-2-anthrol ( 1 g. ) was dissolved in dry

acetone ( 50 ml. ) and refluxed with dimethyl sulphate
( 0.62 g. ) and anhydrous potassium carbonate ( 2 g. ) for
20 hours., The product obtained on working up as usual
crystallised from dilute acetiec acld (charcoal) in yellow
needles, m.p. 178°, Yield 0.8 g.

Analysis * ‘

3. 414 mg, of the substancs gave 10,140 mg. of
carbon dioxide and l.zﬁh mg. of water.
C, 81.05 % 3. H, 5.19 %.
Cy6H1202 requires : C, 81.36 % 5 H, 5.08 %.

*0

Found

Oxidation of l-formyl-.2.methoxyanthracens

2-Methoxy-anthraguinone~l-carboxylic acid. )

1-Formyl-2-methoxyanthracens ( 0,5 g, ) was
suspended in sodium carbonate solution ( 2.5 % 3 4O ml. )
and heated gently under refiux with potéssium permanganate

( 0.5 g. ) for three hours, The reaction mixture was then

*

(Y

o



%iltered and the product obtained on acidification of the
filtrate was purified through sodium bicarbonate solution,
It erystallised from dilute acetic acid in yellow needles,
MepPo277°, Mixed m.p. with an authentic saﬁple of 2-methoxy-
anthraqﬁ;none-l-carboxylic acid,prepared according to
Ch.Marschalk (Bull.Soc.Chim., 1939, §, 655, Chem, 4bsts. ,
1939, 33, 5388 ) was not depressed.

1-Methyl.2-anthrol.

(a) By Clemmensen's reduction of 1-formyl.2.

anthrol ¢ _

A mixture of zine dust ( 5 g. ), mercuric
chlorlde ( 0.5 g, ), concentrated hydrochloric acid
( 0.25 ml. ) and water ( 8 ml. ) was stirred for five
minutes, The solution was then decanted and the amalgam
washed with dlstilled water., This was suspended in dilute
hydrochlorlic acid ( 8 ml., 121 ) and a solution of l-formyl-
2-anthrol ( 0.5 g.‘) in acetic acid ( 20 ml, ) was added
slowly dqring 30 minutes, Concentrated hydrochloric acid
( i ml, ) was then adfied and the heating continued for
further one hour. Thessolutlon was then filtered hot and
the filtrate diluted with water. The product obtained
crystallised from dilute alcohol (charcoal) in yellow
granules, m.p.163°; YFelg 0.2 2o

Analzsis : .

3.870 mg. of thessubstance gave 12,222 mg. of
carbon dloxide and 2,008 mg, of water.



! Found ¢ €, 86,19 % 5 H, 5.80 7.
Cy5Hy 20 requires ¢ C, 86,54 4 3 H, 5,76 %.

' (b) By the reduction of l.methyl.2-hydroxy-
anthraguinone @ 3

To a boiling solutiqn of 1-methy1-2-hy§roxy;
anthraquinone ( 0.5 g. ), liquor ammonia ( 5 ml. ), water
( 20 m1, ) and aleohol ( 5 ml. ), freshly prepared aluminium
amalgam ( from 1 g, of aluminium foil ) was added., More |
- 1iquor ammonia ( 10 ml, ) was added, in portions, during
20 minutes. The heating of the mixture Qas continued for
further one hour. The reaction mixture was then filtered hot,
ecooled and acidified with dilute hydrochloric acid. The
residue obtained,cfystallisad from dilute aleohol (charcoal)
in yellow granu:g%., M.p.and mixed m,p, with lemethyl-2.
anthrol, obtained above, was 163°, Yield 0.2 g.

Synthesils of l-acetyl-2eanthrol.
(a) Friedel-Crafts acetylation of 2.anthrol :

A solution of 2.anthrol ( 1.9 g. ) and acetic
énhydride ( 1.3 g¢ 3§ 1.2 mols, ) in nitrobenzene ( 30 ml, )
was mixed with a solution of anhydrous aluminium chloride
( 2.7 g. 3§ 2 mols, ) in nitrobenzene ( 20 ml. ),andt the
reaction mixture, protected from molsture, was kept for
72 hours at room temperature. It was then treated with ice
and hydrochloric acid, and the niérobenzene was steam-
dlstilled, When the nitrobenzens had steam-distilled some
product started coming over with the steam. The steam

- ‘distillation was continued for some time and the product
N A



¢ollected. The black residue remaining int the distilling
flask was extracted with alkall, and the alkaline extract
acidified with hydrochloric acid. The precipitated solid
erystallised from dilute alcohol (chareoal) in yellow
needles, m.p.112.113°, The solid which steam.dlstilled ,
crystallised from dilute alecohol in yellow needles, m.p.
and mixed m.p.with the product obtained above by the direct
crystallisation of the resldue, was 112-.113°, Yield 1 g.
Ferrari and Hunsberger ( J,0rg.Chem., 1960,25,485 ) give
m.p.115-116,5°, '

It gave blulsh colouration with alesholic
ferric chloride,which turned greenish on keeping.

Analysis :

4,040 mg. of the substance gave 12,028 mg, of
carbon dioxide and 1.892 mg. of water.

Found + C, 81.25 72 5 H, 5.23 4.
Cy16H1202 requires : C, 81,36 % § H, 5.08 %.

The same ketone was obtained when a solution of
2-anthrol ( 1.9 g. ) and acetic anhydride ( 1.3 g. 5§ 1.2 m
molss ) in nitrobenzene ( 30 ml. ) was mixed with a
solution of anhydrous aluminium chloride ( 2,7 g. § 2 mols. )
in nitrobenzene ( 20 ml. ), and the reaction mixture,
protected from molsture,was heated on a steam bath for two
hours. The product obtained on working wp the reaction
mixture as above,crystallised from dilute aleohol (chareoal)

in yellow needles, m.p.112-113°,



(b) Fries migration of 2.anthrolacetats.

A solution of 2-anthrol acetate ( Liebermann,
Hormann, Ber., 1879, 12, 589 ) ( 2.4 g. ) in nitrobenzene
( 50 ml, ) was mixed wlth a solution of anhydrous aluminium
chloride ( 2,7 g. § 2 mols, ) in nitrobenzene ( 20 ml, ),
and the reaction mixture, protected from moisture, was left
for 24 hours at room temperature, It was then treated with
ice and hydrochloric acid and the nitrobenzene was steam
distilled, The residue was taken up in ether and v.thes.l
ethereal layer was extracted repeatedly with alkali. The
product obtained on acidification of the alkaline extracts,
erystallised from dilute aleohol in yellow needles, M.p.
and mixed m.p. with l-acetyl-2-anthrol,obtained above, was
112.113°, |

The 2:4-dinitrophanylhydrazone prepared as usual

and crystallised from acetic acid gave m.p. 235°,
Analysis @
3.986 mg. of the substance gave 0,515 ce, of
nitrogen measured at 37°C and 754% mm. |
N, 14,10 %.
Ca2Hy¢My05  requires ¢ N, 13,46 %,

-

Found

The acetyl derivative ¢ A mixture of l-acetyl=
2.znthrol ( 0.5 g. ), acetlc anhydride ( 15 ml., ) ard
pyridine ( 2 ml. ) was kept for 24 hours at room temperature,
The product obtained on pouring the reaction mixture in
water crystallised from dilute aleohol(charcozl) 1n

colourless needles, m.p, 130°, Yield O.k% g,



. Analysis <

A Q\:‘ 4

3.440 mg, of the substance gave 9@‘/%Zﬁﬁ\‘9fy NP
UESNs

o

carbon dloxide and 1.370 mg., of water,
Found H c, 770}"‘9 % H H, 1"02"5 %O
C, 77071 % ; H, 5003 %o

L1 ]

Cy gHy4 03 requires

The benzoyl derivatigg’ prepared from l-acetyl.

2-anthrol ( 0,2 g. ), in pyridine and benzoyl chloride
( 0.5 ml, )as before,crystallised from dilute alcohol in
colourless needles, mep.110<111°, Yield 0.1 g.

Analysis ¢
3.220 mg., oftthe substance gave 9,596 mg. of

~3y

carbon dloxide and 1.358 mg. of water,
C, 81o33 % ; H, l"072 %o
C23H; 403 requires ¢ C, 81,17 %4 3 H, 4,71 4%,

(7]

Found

The methyl ether ¢ 1l-Acetyl-2-anthrol
( 0.5 g, ) was dissolved in dry acetone ( 50 ml., ) and
refluxed with dimethyl sulphate ( 0.3 g. ) and anhydrous

potassium carbonate ( 1 g. ) for 20 hours., The reaction
mixture was worked up as usual and the product obtained
crystallised from dilute aleohol (charecoal) in small
yellowlsh plates, m.p.29°, Yield 0,3 g.

Analxsis H
3.692 mg. of the substance gave 11.096 mg, of

carbon dloxide and 1.880 mg, of water,
Found : C, 82,02 7 5 H, 5.69 %.
CyoHyu0, requires ¢ C, 81,60 % § H, 5,60 4,



Priedel-Crafits acetylation of 2-methoxy-

anthracene ¢ l-Acetyl-2-methoxyanthracene.

2-Methquanthracene was prepared by dissolving
2.anthrol ( 1,0 g, ) in dry acetone ( 100 ml. ) and
refluxing with dimethylsulphate ( 0.6 g. ) and anhydrous
potassium Qarbonéte (2 g. ) for 20 hours on a water bath,
The product crystallised from dilute alcohol (charcoal) in
colourless plates, m.p.175° ( Liebermarmn, Hagen, Ber., 1882,
15, 1427, 1794 ).

A solution of 2.methoxyanthracene ( 1.0% g, )
and acetic anhydride ( 0.65 g. § 1.2 mols, ) in dry
benzene was mixed with anhydrous aluminium chloride ( 1.4 g. 3
2 mols, ) in dry benzene., The reaction mixture,protected
from moisture, was kept for 72 hours at room temperature.
It was then treated with ice and hydrochloric acid and the
benzene steam-dlstilled, The product was taken wp in ether
znd the ethereal layer washed with dilute sodium hydroxide
solution and then with water, After drging the ether
extract with anhydrous sodlum sulphate the ether was
removed, The residue obtalned crystalllised from dilute
alcohol (cﬁareoal) in yellowlsh plates, m.p.99-100°, Mixed
meps. with the methyl ether of l-acetyl-2-anthrol, obtalned

before, was not depressed.



Sodium hypochlorite oxidation of l-acetyl-2-

methoxyanthracene ¢ 2-Methoxyanthraguinone-l-carboxylic

acld, |

To a' solution of sodium hypochlorite ( prepared
from 5.5 g. of sodlum hydroxide as described before ) ,
l-zcetyl-2-methoxyanthracene ( 1 g, ) was added portionwlse
during 30 minutes at 65°, The temperature was then raised
to 85° and was maintained for three hours., The product
which”sep;rated was found to be a chlorinated product, This
was filtered and sodium bisulphite was added to the
filtrate to destroy the excess of sodium hypochlorite, The
solution was then acidified with dilute hydrochloric acid.
The product obtalned was-dlssolved in sodium bicarbonate
solution and filtered. The product obtained on acidification
of the filtrate crystallised from acetic acid in. small
yellow needles, M.p. and mixed m.p. with 2-methoxy-
anthragquinone-l-carboxylic acid, prepared according to
Ch.Marschalk ( loc.cit, .) was 276-277°,

Attempted carboxylation of 2-anthrol.

(a) 2-4Anthrol ( 1 g, ) was thoroughly mixed

with potassium bicarbonate ( 1.8 g. ) and the mixture

added to anhydrous glycerine ( 15 ml. ). The reaction
mixture was heated at 120° in an o011l bath for seven hours.
Carbon dioxide was bubbled through the solution during
heating, The reaction mixture was then treated with water
and the solution was flltered. The residue was of 2-anthrol,
The filtrate on acidification gave no product. No product



was obtained from the ether extract of the filtrate.

(b) A mixture of 2-anthrol ( 1 g. ), potassium
bicarbonate ( 2.5 g. ) and water ( 9 ml, ) was heated in a
sealed tube at 120.130° for 5 hours., On working up the
reactlion mixture as usual no acid could be isolated.

€e) 2-4nthrol ( 1 g. ) was intimately mixed
with potassium bicarbonate ( 5 g. ) and heated without
water in a sealed tube at 140-150° for 6 hours, On working
up the reaction mixture no acld was found to be formed.

(d) 2-4nthrol ( 1 g. ) was dissolved in dry
toluene ( 75 ml. ) and finely pulverized sodium ( 0.12 g. )
was added to it, It was then heated to boiling, protected
from molsture, and a current of dry carbon dioxide was
passed through the solution. After heating for about 3
hours, the reaction mixture was worked up. No acid was
found to have been formed,

In all the above cases unchanged 2-anthrol
was recovered,

‘ Reduction of 2-methoxyanthraquinone-le
carboxylic acid ¢ 2-Methoxyanthracene-l-carboxylic acid.

To a boiling solution of 2-methoxy-
anthraquinone-lecarboxylic acid ( 0.5 g. ) ( prepared
aceording to Ch.Magschalk, loc.cit, ) in aleohol ( 35 ml, ),
water ( 25 ml., ) and a few drops of liquor ammonia, freshly
prepared aluminium-mercury couple ( from 1 g, of aluminium

foll ) was introduced, and more liquor ammonia ( 30 ml. )

was added during 20 minutes., After refluxing for further



30 minutes the solution was filltered hot and the flltrate
acldified. The product obtained was purified through
sodium bicarbonate solution and then crystallised from
alcohol in shining greenish yellow plates, m.p.191°,
Yield 0,3 g.

The alcoholic solution gave bluish
fluorescence, It dld not give colouration with alcoholie
ferric chloride.

Analysis ¢

4,366 mg. of the substance gave 12,150 mg.
of carbon dloxide and 1.856 mg. of water.

Found : Cy 75.95 % 5 H, 4.75 %.
Cq6Hy20; requires ¢ C, 76,19 4 § H, 4.76 4.

Decarboxylation of the above acid ¢

2-Me tho xyanthracene.
The above acid ( 0,1 g. ) was

decarboxylated by heating its solution in quinoline

( 5ml. ) with a 1ittle copper powder at 210-220°, till
the effervescence ceased. The reactlon mixture was then
filtered and the filtrate treated with hydrochloric acid.
The product obtained crystallised from alcohol in 1light
brownish plates, mep.175-176°, Mixed m.p. with 2-methoxy-
anthracene prepared according to Liebermann ( loc.cit. )

was not depressed.



Demethylation of'2.methoxyanthracene-l-

carboxylic scld with hydriodic acld ¢ 2-Hydroxy-9,10-

dihydro-anthracene-l-carboxylic acid.

To a cooled"solution of 2.methoxyanthracene-l
carboxylic acid ( 0.3 g. ) in acetic anhydride ( 10 ml. )
hydriodic acid ( 3 ml. ) was added drop-wise with constant
shaking., The reactlon mixture was left at room temperature
for 48 hours, with occasional stirring with a magnetic
stirrer., The reactlon mixture was then poured into ice, The
precipitate was filtered and taken up in ether, The
ethereal solution was extracted with sodium bicarbonate
solution. On acidificatlon of the alkaline extract, a
product was obtained which crystallised from benzéne in
faint yellowlsh crystals, m.p.216.218°,

Analysis ¢ '

6.338 mg. of the substance gave 17.356 mg. of
carbon dioxide and 2,942 mg, of water.

C, 7%.73 % 5 H, 5.13 %.
Cy5H;203 requires : C, 75,00 2 3 H, 5,00 %,

Found

we

Decarboxylation of the above acid ¢ 9,10.
dihydro-2-anthrol, ) '

The above acid (‘O.I'g. ) was decarboxylated
by heating 1ts solution in quinoline ( 5 ml. ) with a
little copper powder at 210.220°, tlli the effervescence
ceased, The reaction mixture was then filtered and the
filtrate treated with dilute hydrochloric acid., The
product obtained crystallisad from dilute alcohol, m.p.

(0

[os



129°, The mixed m.ps with 9,10-dihydro-2-anthrol, prepared
according to Bamberger ( Ber., 1893, 26, 3068 ) was not ‘
depressed.

Esterification of 2-methsxyanthracene-1.

carboxylic acids Methyl.2.methoxy-anthracens-l-carboxylate.

2-Methoxyanthracens-l-carboxylic acid ( 1 g. )
was dissolved in dry acetone ( 100 ml. ) and refluxed
with dimethyl sulphate ( 0,6 éo ) and anhydrous potassium
carbonate ( 2 g, ) for 15 hours. The reacfion mixture was
then filtefed hot and the acetone MMM.
The product remainling after washing with sodium bicarbonate ,
erystallised from dilute alenhol in yellow plates, meD.
127-128°, )

Analysis ¢

5.370 mg, of the substance gave 15,173 mg. of

*

carbon dloxide and 2.711 mg. of water.
Found ¢t C, 77.11 % 35 H, 5.64 %.

e

Demethylation of methyl-2.methoxyanthraceneele

carboxylate with aluminlum chlorlde : Methyl-2-hydroxy-

anthracene-l-carboxylate.

The above ester ( 0.5 g. ) was intimately mixed
with anhydrous aluminium chieride ( 0,5 g. ) and heated at
80° for 8 hours, and then kept overnight at room temperature.
The reaction mixture was then added to 1ce and hydrochloric
acld, The reslidue obtained, was taken up in ether. The

ethereal layer, after washlng with sodium bicarbonate

v



;olution, was extracted with dilute alkall. On
acidlfication of the alkaline extract a product was
obtained which crystallised from dAllute alecohol in shining
yellow needles, m.p.110°,

Analysis =

4,360 mg, of the substance gave 12.142 mg. of
carbon dioxide and 1.896 mg. of water,.-

Found c, 76,00 2 ;3 H, 4,85 7.
Cy6Hy203 requires : C, 76,18 Z § H, 4,80 %,

(2]

Attemoted hydrolysls of mebthyl.2.hydroxyanthracene-
l-carboxylatea.

The above ester ( 0.1 g. ) was dissolved in
alcohol ( 5 ml., ) and kept overnight at room temperature
with sodium hydroxide solution ( 5 ml., § 20 4 ). The next
day, the solution was diluted with water and acidlified.

The product obtained dld not dissolve inc sodium bicarbonate
solution. It crystallised from dilute aleohol in needles,

MeDP+252°, Mixed m.p. with 2-anthrol was not depressed,

&
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