CHAPTER 1III

NITRATION OF SOME HYDROXYXANTHONES




THEORETICAL

- NITHATION OF SOME HYDKOXYXANTHONES

Nitroxanthones such as 1,7-, 1,5~ and 1,6-di-
nitroxanthone and the diaminoxanthones from them are found
to be active agaipSt Mycobacterium tuberculesis', Some of
the amino~ and nitroxanthones have shown antiplasmodial
activity?3581milarly, some.amincxanthoneé‘are active against
schistosomia mansoni infection in mice3. 2 ,7-Diaminoxanthone
gives polymers. with isophthaloylchloride and with 1,2,4,5-
benzene tetracarboxylic-1,2,4,5-dianhydride, which are found
to be good heat resistantsu. Similarly, the same xanthone
also gives heat-stable fibres with 4,4' -diphenylcarboxylic
acid, isophthalic acid, 2,7-naphthalene dicarboxyliec acid
and terephthalie acids.

It was thought of interest to study the nitration -
of xanthones with a view to stu&y the pattern of substitution
and to usewthe nitro compounds for further synthetic work,
It will be seen from the review of the brevious.work on the
nitration of xanthones given in Chapter I that there have
been no systematic studies on the nitration of xanthones,
Some nitroxanthones have however been prepared bj starting
- with appropriately substituted starting materials, Kurdukar
and Subba Rao6 have reported, however, that nitrobenzo-h
phenones such as 2,2’,4,%‘-tetrahydroxy—?énitrobenzophenane
and 2,2!,%,kt-tetrahygroxy~3,3',5,5‘-tétranitrobenzopheﬁone
could not be cyelised to the nitroxanthones by usual methods.
In this laboratory 3-hydroxy-h—nitroxanfhone has been
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prepared by cyclising 2,2',4-trihydroxy-3-nitrobenzophenone
in water under pressure, as mentioned in Chapter II, where
no difficulty was observed,

Many aminoxanthones have been synthesised by
eyclising the suitable acetamido—o-pheﬁoxybenzoic acids or
by reducing the nitroxanthones, For reducing the nitroxanthones
reagents such as tin and hydrochloric acid, stannouse chloridé,
- ammonium sulphide, ferrous sulphate and ammonia, ammonia
and- hydrogen sulphide are used, In the present work the-
reduction is effected by dithionite in alcohol,.

‘ Although, in the literature there is no reference
to coupling of hydréxyxanthoneS'with aryldiazonium chlorides,
xanthoneazo derivatives have been obtained by coupling
Xanthonediazonium chlorides, obtained from the aminoxanthones,
with phenols, B-naphthol, ete, Purgotti7 has prepared
m-nitroxanthone,reduced it te aminoxanthone and then
diazotised'and coupled it with phenol to get a’yéllow dye.,

With B-naphthol it gave a scarlet dye.*Many dye intermediates
899
such as aminoxanthones have been patented ’, . 4 number of

azo compounds have been prepaied by coupling diazotised
3—aminoxanthone'° with various phenols and amines such as
phenol, resorcinol, salieylic acid, p-naphthol, 2-hydroxy-
-3-naphthoic acid, G-acid, R~acid and dimethyl aniline,
M-Aminoxghthone on diazotisation and coupling with
o-toluidine gave a scarlet shade on cotton, while 3<phenoxy-
-2-aminoxanthone on coupling with o-anisidine gave a bright
red shade'i. Similarly, 2-aminoxgnthone, 4-aminoxanthone,

3-phenoxy-2-aminoxanthone, 3-carboxy-i-aminoxanthone and
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their sulphonated products were diazotised and coupled
with naphthols. and naphthol-sulphonic acids‘z. Dhar'3"u
has also prepared some azocompounds from aminoxanthones, .
Kiyoshi‘s has prepared dyes from aminoxanthones and studied
thelr dyelng properties, / .

The present work deals with the nitration of
2-hydroxysy 5-hydrosy-—, 3, 6-d1hydroxy-‘, 3-hydroxy-6-methoxy-
and 2—meth9xyxantpona, The nitration was carriled out with’
fuming nitric acid in acetic acid and with sulphuric acid-
fuming nitric acid mixture at 0-5°, Heduction of the nitro-
xanthones proceeded well, Uonversion of the aminoxanthones
to hydroxyxanthones ﬁas,not successful, The coupling of

_phenyldiazonium chloride with 3-hydroxyxanthong, 2-hydroxy-
xanthone and 3,6-dihydroxyxanthone has also been studied,

ﬁitration of 2-hydroxyxanthone

Nitration of 2-hydroxyxanthone was carried out in
acetic acid with a few drops of fuming nitric acid, The
mixture on dilution with water gave a yellow compound, -
which on cerystallisation gave a pure mononitroxanthone,
The structure of this mononitro derivative was established
on the basis of the NMR ééta and it was found to be the
l1-nitro derivative, This was -eonfirmed by 1ts conversion
into 2-methoxy-l-iodoxanthone through its 2-methoxy-l-amino
derivative as deseribed later and comparing the iodo '
aerivativé obtained with the directly lodinated product
discussed in Chapter 1II,

The NM® speetrum of this compound in dimethyl
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sulphoxide-{Fig, 1) shows a one-proton doublet in the low
field region at § 8,09, in which meta-coupling is also
visible (J = 3Hz), indicating that this proton is at peri
position. to the carbonyl and there is alsc a proton present
meha to this proton. This situation is possible with the
proton at 8-position, There is no signal in the low field
region for the proton at l—position; which is also peri to
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the carbonyl graup,indicating ‘that the nitro group has
entered the l-position. The other aromatic protons appear -
as a multiplet between § 7.95-7.35. Thus the NMR ' data
establishes the 2—hydfoxy#l-nitrpxanthone structure (I),

Reduétion of 25hydroxy~1—nitréxanthone (I) with sodivm
dithionite in alcohol gave 2-hydroxy-l-aminoxanthone (II),
similarly, 2-methoxy-1l-nitroxanthone (III) could be rgduéed
to 2-methoxy—1—aminoxanthbne (1IV), 2-Hydroxy=-l-aminoxanthone
was diazotised to get 2-hydroxyxanthone~l-diazonium chloride,
but attempt to hydrolyse it'falled as it cyclised to give
the azoxy compound. No hydrolysis 6ccurred even with 60-80 %
sulphuric acid, So the desired 1,2-dihydroxyxanthone could
not be obtained; For prepax;igg the lodo- derivative
2-methoiy—l-aﬁinoxanthone was diazotised, excess of nitrous
acid was decomposed by adding urea and then potassium
iodide was added, This resulted in 2-methoxy-l-iodoxanthone.
It was found on direct comparison to be identical with the
product obtained from thé iodination of 2-hydroxyxanthone
and then methylation, Attempts to prepare 2-methoxy=l-
hydroijanthone from 2-methoxy-l-aminoxanthone were also
not successful, *

Under the condition discussed gbove no nitration
occurred with 2-methoxyxanthone. ‘.

Nitrgtion of 2=hydroxyxanthone with more amount.
of fuming nitric acid in acetle acid, than that required
for the monanitroxanthohe, gave a mixture of a dinitroxanthone,

the mononitroxanthone and a trace of a third compound,



detectable only in TLC, Most of the dinltroxanthone

separatéd as yellow needles from the reaction mixture, The
mother 11quor‘on dilution with water gaée a mixture containing
the above meiitioned three products, On reerystallisation /
from acetic acid of this mixture more of the dinitroxanthone
was obtained, The filtrate on dilution gave a compound.
which on erystallisation from aqueous alcohol gave 2—hydr§xyb
-1-nitroxantione,

The structure of the dinitroxanthone was'established
on the basis of the NMt data, The NM< taken in dimethyl
sulphoxide (Fig, 2) showed é one-proton singlet at § 8,7
and another one-proton doublet at § 7,91, in which the meta-
coupling (J = 3Hz) is discernible, The rest of the aromatic
protons appeared in between § 7.5-7.2, in which there is
broadening due to the -OH proton, To record the NMt spectrum
after deuterating the -OH group was not possible, as the
compound separated after adding D20 in the solution of the
compound, The above NMK data suggests 2-hydroxy-1,3-dinitro-
xanthone structure (V), The singlet €an be assigned to
H-% and the doublet to H-8, the position of which is almost
tdentical to that of H-8 in 2-hydroxy-l-nitroxanthone,

2-Hydroxy-1,3-dinitroxanthone on methylation
with dimethyl sulphate and potassium carbonate in dry acetone,
slowly decomposed, However, pure 2-methoxy-1,3-dinitroxanthone
(VII)wiag obtained in low yield by~ crystallising the product
repeatedly from agqueous alcohol, Reduetion of 2-hydroxy-

1,3-dinitroxanthone with dithionite in alcohol-gave
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ﬂ2-hydroxy-1,3—diaminoxanthbne (vy).

"Nitration of 2-methoxyxanthoné‘with sulphuric
aéid.and fuming nifrip acid mixture gave a mixture of
‘nifroxanthones. Triis when treated with - .~ cold methanol,
partly dissolved, The major fraction which was insoluble
in methanol erystallised from acetic acid and wa§ found
to be.a trinitroxanthone, Because of the insolubility of
this trinitroxanthone in usual solvents, the NMi could not
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be recorded and definite structure could not be assigned
to it,
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The methanol soluble fraction was found to
contain 2-methoxy-l-nitroxanthone, 2-methoxyal,3fdinitro-
xanthone and the trinitroxanthone as seen by TLC "with
chloroform-methanol (70 : 30), and by comparing the spots
with the spots of 2-hydroxy-l-nitroxanthone and 2-methoxy-
1,3-dinitroxanthone run side by side. The Ry value ...
and the fluorescence of these under UV light were identiecal,

Diazocoupling of 2-hydroxyxanthone

Coupling of phenyldiazonium chloride with

2-hydroxyxanthone gave a monophenylazoxanthone. This on
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reduction with excess of}dithicnite in alcohol ggve

2-hydroxy-l-aminoxanthone, same as the one obtained by
reducing 2-hydroxy-l-nitroxanthone, Therefore 2-hydroxy-l-
phenylazoxanthone (VIII) structure has been assigned to
the coupling product., Methylation of it gave monomethyl ..
ether, which could also be reduced to get 2-methoxy-1-

aminoxanthone,
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Nitration of 3-hydroxyxanthone

‘ Nitration of 3~hyﬂrokyXanthone with fuming nitfic
acid in acetic acld gave yellow needles of 3;hydroxy4h-
nitroxanthone (IX), same as that synthesised from 2-nitro-
resorcinol and salicylic aeid as described in Chapter 1I1I,
The mother liquor on dilution with water was found to contain
a mononitroxanthone, the original 3-hydroxyxanthone and a
third product, which is formed in traces, as seén by TLC
with chlofoform-methanol (95 : 5), In actual separation on

a colum of silica gel only the mononitroxanthone and
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3-hydroxyxanthone ecould be 1sdlated. The mixture was eluted first
with {irst benzene, and then with benzene-chloroform (50 : 50)
mixture, The first band eluted was a yellow compound, which
analysed for a moﬁonitroxanthone, ﬁhich was different from
3-hydroxy-4-nitroxanthone, The second band was colourless,
which was found to be 3-hydroxyxanthone. The last band
remained strongly adsorbed, which may be the trinitroxanthone
as can be seen by TLC comparison with the spot of the
2,4,7-trinitro—3-hydroxyxanthone (XI) obtained by mnitration
of 3-hydroxyxanthone by sulphuric acid and nitric acid
mixture described later. The second mononitroxanthone has
been assigned tentatively 3-hydroxy-2-nitroxanthone (X)
structure, Both these mononitroxanthones could not, however,
be nitrated further with fuming nitric acid in acetic acid
to get the dinitro derivative., But when nitrated with
sulphuric acid and nitric acid mixture both gave the same
trinitroxanthone, 3-Hydroxyxanthone, with more fuming nitrie
acld gave a better yield of 3~hydroxy-t-nitroxanthone (IX),
Here, the nitroxanthone separated as yellow needles in a
pure form,

When 3-hydroxy-4-nitroxanthone was reduced with
dithionite in aleohol it gave 3-hydroxy-t-aminoxanthone
(XV), Similarly, 3-hydroxy-2-nitroxsnthone was reduced to
aminoxanthone (XII), 3-Hydroxy-“-aminoxanthone, however,
could not be converted into 3,4-dihydroxyxanthone, as after
diazotisation and treatment with dilute sulphuric acid it

cyclised to give an azoxy compound, whiech was isolated and
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analysed, In one eXperiﬁent the azoxy compound (XVI) was
prepared and treated with hot boiling 60 % sulphuric acid
in order to hydrolyse’ 1t as reported in the 1iterature' ::'
but no dihydroxy compound was obtained, Treatment with
dilute sodium hydroxide solution in the presence of alcohol .
results in the loss of nitrogen, even at room temperature,
and original 3~-hydroxyxanthone is obtained back, The methyl
ether of 3-hydroxy-4-nitroxanthone (XIII) could be reduced
easily to the amino derivative (XIV), but the aminomethoxy-
xanthone could not be converted into 3-methoxy-4-hydroxy-
xanthoﬁe through diazotisation, But 3-methoxyxanthone-i-
diazonium chloride could be converted into 3-methoxy-W-

icdoxanthone by treatment with potassium iodide as desecribed
in Chapter 1II,
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" Nitration of 3-hydroxyxanthone with sulphuric

acid and nitric acid mixture gave a mixture of trinitro-
xanthone and the other two mononitroxanthones along with
the unreacted 3-hydroxyxanthone, The trinitréxanthone being
insolﬁble in cold methanol could be easily separated from
the mixture, On crystallisation from acetic acid pure
trinitroxanthone was obtained., The NMR of this compound

was takén in dimethyl sulphoxide (Fig, 3 ). There are two
possibilities for the trinitroxanthone (XI) and (XVII),

Q | o
T
O OH O / OV
NO, NO,y NOy_
(X1) (XViL)

Structure (XI) will give two ortho-coupled doublets for the
two protons H-5 and H-6 and two singiets for H-1 and H-8,
While €XVII) will give rise to a singlet and a doublet in
the low field region due to H-1 and H-8 and the protons H=6
and H-7 will ;ppear as multiplets, H-6 being shifted slightly
downfield due to the proximity of the nitro- vgraup at C-5,
_The NMR of the trinitro compound shows two doublets and two
singlets confirming structure (XI), There afe two one-proton
singlets at § 8,58 and & 8,45 which can ea8ily be assigned
to H-8 and H-1 respectively, The singlet at § 8,58 shows

meta coupling (J = 3Hz) due to the presence of m-proten
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H;é the fact which is also in,favour of the structure L
(X1), The doublets at § 7.68 and & 8.58. with ortho
~coupling J of 9Hz can be assigned to H-5 and H-6 |
reSpectively. EVenthough, the doublet due to H-6 1s over-
lapped by the singlet of H-l, the meta coupling of He6
'wifh H-8 is visible in the other half of the doublet ’
(7 = 38z,

No nitration occurred when 3-methoxyxanthone was

-

b

treated with fuming nitric acid in acetic acid, under the '
‘conditions given for 3—hydroxyxanthong.

Diazocoupling of’3-hydroxyxanthone

7

3-Hydroxyxanthone on coupling with phenyldi-
'azonium chloride ‘gave an orange dye which analysed for mono-‘
azoxanthone, This on reduction gaVe 3—hydroxy—4—aminoxanthone

* (XVI), 'same as obtained from 3-hydroxya4—nitroxanthone on

i)\
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reduction, So, it has been assigned 3<hydroxy-l-phenylazo-
xanthone (XVIII) structure, Methylation of it gave 3-methoxy-
4-phenylazoxanthone (XIX), which could also be reduced to

3-methoxy-4~aminoxanthone (XIV),

Nitration of 3~hydroxy-6-methoxyxanthone

Nitration of 3-hydroxy-6-methoxyxanthone has
been carried out only with fuming nitric aecid in acetic
acid, The product separated was a mononitroxanthone with
m,p, 290°, YThe mother liquor on dilution with water gave
a mixture of this xanthone and aﬁother nitroxanthone as seen
by TLC, The mixture showed a m,pi 235°, This mixture on

separating on a eolumn of silicea gel by ehloroformemethanol
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(95 : 5) mixture gave two bands the lower yellow one and
the upper brownish one, These were separated by removing
the colum and cutting the zones and extracting the two
zones in methanol separately, The solvent was removed and
the products were crystallised from alcohol, The lower band
was of a mononitro derivative which had m.p. 238°, while
the upper. one was of the same mononitroxanthone described
above with m,p, 290° )
The NM{ spectrum (Fig.% ) of the product with

m.p. 290° showed two one-proton doublets, appearing as
triplet due to overlapping. of the two at ¢ 7.95 and

§ 7.85 (each with J = 9Hz) in the down fleld peri proton’
region indicsting that the two peril protons!/H2l.and H-§
have their ortho=protons H-2 and H-7 unsubstituted, This
means that the nitration has iaken place in the Y-position
and not in the 2-position, The doublet due to E-2 is also
discernible, The other protons H-5 and H-7 have appeared

as a multiplet between & 6.9%4=6,78, in ﬁhich a singlet at
§ 6.8, which has appeared prominently may be attriﬁuted‘to
H-5, This NMi data also agrees;witﬁ the structure (XXII),

in which the nitration msy occur at 5-position, But this

can be ruled out as 3,6-dimethoxyxanthone is not nitrated
under these conditions, Therefore, the structure 3-hydroxy-
"Yonitro-6-methoxyxanthone (XX) is more favourable. The
other mononitroxanthone with m,p. 238° has been assigned
tentatively 3-hydroxy-2-nitro-6-methoxyxanthone structure
(XXI) on the same grounds. The NMi spectrum of this compound
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Could not be taken due to its poor solubllity in dimethyl °

sulphoxide and chloroform. Co . -

Nitration of 3,6-dihydroxyzanthone

. 3,6éDihydroxyxanthonevon nitration with sulphuric
" aeid and nitric acid mixture gave a compound which erystallised

from acetic acid to give a pure tetranitroxanthone;The NM<

r

at § 8.4, quite down fleld indicating that it is due to the

spectrum of this compouhd ¢F1g:i5 ) showed only a singlet

_ two peri proéons: overlégping'eaoh other,being‘identioal;
This shows ‘thaifi‘ all.bthe"fdur%og‘bho-positions have been
nitrafed and sd'3,6~dihy5roxy~2~h 5;7—tetranitroxanthono
structure (XXIH) has been assigned to it,

In the 1iterature Kurdukar and Subba Rao have
reported}the nitration of 3 6-dihydroxyxanthone gave:. 3,6-di-
hydroxy-2,4 5,7~tetran1troxanthone with m,p. 240°, On
. repetition of. their work, the m.p. was found to be 298"
 same as that or the tetranitroxanthone obtained in the
present work, The mixed m.p. was also not depressed, They

prepared this by nitrating 3,6-d1hyﬂroxyxanthone with conc.

" nitrie acld on a Steam bath for 3 hr. and reported aqueous

alcohol as a solvent for crystallisation, but it was found
‘to be inconvenient as the .xanthone did not crystallise
out of it. Methylation of this product gave a dimethyl
ether which exploded violently before melting. Similarly,
the inorganic salts of the hydroxytetranitroxanthone also

exploded ,Acetylation gave the acetoxy derivative,
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Nitration of 3,6-dihydroxyxanthone with fuming

nitric aeid in acetic acid gave only a mononitroxanthone,
Methylation of this gave dimethoxy derivitive which when

Ayt 2ed
reduced)aﬁg subjected to Sandmeyer reaction with potassium

iodide gave 3,6-dimethoxy-t-iodoxanthone, identical with
the product obtained from direct iodination of 3,6-di-
hydroxyxanthone described in Chapter II, Therefore, the

mononi troxanthone has been assigned 3,6-dihydroxy-i.nitro-
xanthone structure (XXIV),

= 1 HNO
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Diazocoupling of 3,6-dihydroxyxanthone

Coupling of 3,6-dihydroxyxanthone with phenyldi-
azonium chloride gave a di(phenylazo)xanthone as an orange
dye. This, when reduced with sodium dithionite in aqueous
alcohol gave ar dihydroxydiaminoxanthone, The NMR speetrum

(Fig, 6) of this diamino derivative in trifluorocacetic acid,
showed two doublets (J = 9Hz) at § 8,08, and § 6,76, similar



131

to the doublets observed in the case of 3,6-dihydroxy-k,5-
diicdoxanthone (Fig, 5 ,Chapter II) and that of 3,6-dimethoxy-
4, 5~diallylxanthone (Fig, 4 , Chapter IV), The fact favours

3, 6~dinydroxy-",5~diaminoxanthone structure (4XVII), .Therefore,
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3,6-dihydroxy-%,5-d1 (phenylazo)xanthone structure (XXV) has
been assigned to the azo-dye, Methylation of the dye gave‘a
dimethyl ether'(XXVI), which when reduced with sodium
dithionite, dlazotised and treated further with potassium
iodide, gave 3,6-dimethoxy-4,5-dijcdoxanthone, This was found
identical with the dimethyl ether of 3,6-dihydroxy-4,5-diiodo~
xanthone obtained by direct iodination,

The IR data for the nitroxanthones and the amino~
xanthones has been summerised in Table 1 and Table 2

respectively,
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EXPERIMENTAL

Nitration of 2-hydroxyxanthone ¢ 2-Hydroxy-l-nitroxanthone s

é-Hydroxyxanthone (0.5g.) waé'di3501ved in acetic
acid (110 ml,) by"warmiggland the solutioq_cooléd to room
temperature (30°), To this fuming nitric acid (d. 1.5 3
0,05 ml,) was added with stirring and the stirring continued
for 2 br, Next day the solution was diluted with water and
the separated product cfystallised from agueous alcohol in.
vellow needles (0,18 g,), m,p, 24kh5° (decomp.), & It

Analysis : Found : C, 60,06 3 H, 2,83 3 N, 5,38 %

C, 60'-70 H Hg 2,73 3 N, 5-""5 %o

-

Cy3Ha0 5N requires

L1

The methyl ether :

2«Hydroxy~-l-nitroxanthone (0,2 g,), dimethyl
sulphate (0,2 ml,) and anhydrous potassium carbonate (0,6 g,)
were refluxed in acetone (30 ml,) for 2 hr, The product
- erystallised from aqueous aleochol in yellow needles (0;16 Be)y
m.,p, 276-78°, |
Analysis : Found : C, 61,813 H, 3,44 3 Ny %92 3
CiuHgOsN - requires : G, 61.97“; H, 3.3% 3 N, 5,16 %.

2-Hydroxy-l—aminggénthone ]

2-Hydr oxy-1-nitroxanthone (0,5 g,) in alecohol
(30 ml,) together with sodium dithionite (1.0 g,) was
refluxed for 5 min, and water (10 ml,) was added, Heating

was continued for half an hour and then alcohol was removed,
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The separated product was taken in 2N hydrochloric acid
and reprecipifated with ammonia, The separated product
crystallised from aqueous alcohol in yellow needles (0,28 g.),
m,p., 262°, This was analysed after drying at 110° in vacuun,
Analysis : Found - & G, 68,87 3 H, 3,98 3 N, 6,08 \%
CyqHgO3N requires : C, 68,72 5 H, 3,99 3 N, 6.17 %.

2-Methoxy~l-aminoxanthone 3

2-Metﬁoxy~1-nitroxanthone (0.5 g.) in refiuxing
alcohol (30 ml,) was treated with sodium dithionite (1.0 g.).
This was followed by addition of water (10 ml,), The sclution
was refluxed for half an hour, when the colour changed .to
light yellow, 4Alcohol was removed aﬁd the solution diluted,
After the chemical purification the product crystallised
from aqueous alcohol in brown needles (0.21 g.), m.p. 159;60°.
Anglysis : Found : C, 69,60 3 H, 4,63 3'N, 5,45 %
CouHy 403N requires ¢ -C, 69,70 3 H, 4,59 3 N, 5.80 4%,

Attempted conversicn of 2-hydroxy-3-aminoxanthone into 1,2~
dibydroxyxanthone :

To a solution of 2-hydroxy-l-aminoxanthone (0.5 g.)
in 2N hydrochloric acid (20 ml,) kept at 0°, sodium nitrite
(0,3 g, in 4 ml, water) was added and the solution stirred
for half an hour, The soiution was then boiled after adding
sulphuric acid (60 % 3 50 ml,). On cooling needles separated
which were insoluble in @1lute alkall and which decomposed
to a brownish product, Buat when the diazotised solution was

added to boiling sulphuric acid {60 % or 80 % ; 80 ml.),
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the brownish product was obtained which could not be purified,
This product slowly dissolved when kept in dilute alkali
solution,

2-Methoxy-l-aminoxanthone under similar conditions

gave no pure produect,

2=-Methoxy=-l-icdoxanthone 3

2-Mothoxy-l-aminoxanthone (O,4 g.) was dissolved
in sulphuric acid (20 % § 20 ml,), cooled to 0° and treated
with sodium nitrite solution (O g, in § ml, water), The
separated diazonium salt was stirred for half an hour at
this temperature and treated with urea (0,5 g.). Next the
solution of potassium iodide (0,5 g. in 5 ml, water) was
added slowly, The solution was stirred and brought to room
temperature and then kept at 60° for 1 hr, The separated
s0lid was treated with sodium sulphite solution and taken
in chloroform, The chloroform solution was passéd through
a small column of silica gél and the product obtained
after removal of chloroform crystallised from acetic acid
and was found identical with 2-methoxy-l-1odoxanthone

obtained after direct iodination:,; and ‘methylation.

Attempted nitration of 2-methoxyxanthone :

To a solution of 2-methoxyxanthone (0,5 g.) in
acetic acid (45 ml.) was added fuming nitrib’acid (d. 1.5 3
0,1 ml,) and the solution was left overnight, The solid
separating after dilution was found to be the original

2-me thoxyxanthone,



2=Hydroxy-1,3-dinitroxanthone :

When 2-hydroxyxanthone (0,5 g.) in acetic acid
{110 ml,) was treated with fuming nitric acid (d. 15 3
0.8 ml,) at 30° and left overnight, yellow needles separated.
These were collected and crystallised from acetic acid in
yellow shining needles (0,18 g.), m,p. 250~51°, This showed
brown colouration with the alecoholic ferrie chloride, it *n
LTI S 3
Analysis : Found ¢, 51,40 3 H, 2,43 3 §, 8,98 %
Cy3HeOsN2 requires : C, 51,65 3 H, 1,98 3 N, 9,27 4%.

*8

The mother liquor on pouring in water gave a
vellow solid which when crystallised from acetic acid gave
needles of dinitroxanthone (0,08 g.,). When these were
filtered off and the filtrate diluted, yellow solid was
obtained which crystallised from aqueous alcohol in yellow
needles (0,05 g.), which were found to be of 2-hydroxy=-l-
nitroxanthone,

2-Metho;y;1,3—dinitroxanthone s

Methylation of 2—hydroxyu1,3«dinitrAXanthone
(0,5 g.) with dimethyl sulphate ( 1 ml.) in acetone (50 ml,)
in the presence of anhydrous potassium carbonate by
refluxing on a steam bath for 2 hr, gave a yellow compound
which on repeated crystallisation from aqueous alcohol
gave yellow buds (0,16 g.), m,p. 177=79°,
Analysis : Found : C, 53,90 3 Hy 2,90 § N, 9,21 %
CisHgOyN2  requires : U, 53,60 3 H, 2.53 3 N, 8.86 %,



2-Hydroxy-1,3-diaminoxanthone 3 .

2-Hydroxy-1,3-dinitroxantnone (0.4 g.) was
dissolved in agueous alcohol (30 % 3 40 ml,) and sodium
dithionite (5,0 g.) was added, The reaction mixture refluxed
for half an hour, After removing alcohol, the product
obtained was crystallised from agueous alcohol in black
needles (0,16 g.), m.p. 244-l5°,
Analysis : Found.: : G, 64,46 3 H, 4,61 5 N, 11,28 %

#

Cy3HyoO03N2 requires : ©, & 16 3 H, Ll’-13 l N, 11,57 %.

Nitration of 2-methoxyxanthone : 2-Methoxy-trinitroxanthone :

To a mixture of sulphuric acid (3 ml,) and fuming
nitrie acid (1 ml,) at 0-5° was added powdered 2-methoxy-
xanthone(0,5 g.) slowly'with stirring and the mixture was
kept overnight., Next day the reasction mixture was poured
over ice and the separagted solid was dried and treated with
cold methanol and filtered, The insoluble solid crystallised
from acetic acid in white needles (0,21 g,), 240-42°,

C, 46,95 § H, 2,05 3 N, 10,59 %
CruHy04N3  requires : C, 46,53 5 H, 1,93 3 N, 10,36 %.

Analysis : Found

The alcoholic filtrate when run on TLC plate
along with the spots of above xanthoune, 2-methoxy-1l,3~di-
nitroxanthone, and 2-methoxy-l-nitroxanthone and kept in
a chamber containing chloFfoform-methanol (70-30), The
mixture gave theee spots, as seen under UV light, the upper
one matching with the mononitroxanthone, the middle one

with the dinitroxanthone and the last one with the above

trinitroxanthone,
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Diagocoupling with 2-hydroxyxanthone : g:Hydroxy-l-

TN Voo AT AT P

phenylazoxanthone :

iniline (2 ml,) was dissolved in hydrochloric
acid (50 % 3 8 ml.) and cooled to 0-5°, To this was added
Sodium nitrite solution (1.5 g, in 10 m}, water) slowly,
when a yellow product separated, Cold solution of 2-hydroxy=-
xanthone (1.1 g,) in sodium hydroxide 4 % 3 20 mi,) which
was diluted with water (150 ml.) was added slowly to the
diazotised solution when an orange dye separated, The
solution was stirred for 1 hr, The product was collected
and crystallised from acetic acid in crimson-red needles
(0,9 g.), m,p, 208-10°,
Analysis : Found

G, 72.71 3 H, 4,09 3 N, 8,84 %
u'9H'203N2 requires : C, 72.1!‘1‘ ; H, 3.82 ; N, 8086 %l

2=Methoxy-l-phenylazozanthone :

Methylation of 2-hydroxy-l-phenylazoxanthone as
usual gave 2-methoxy=-l-phenylazoxanthone which crystallised
from acetic acid in shining crimson plates, m.,p. 196-98°, |
Analysis : Found t G, 72,93 3 H, 4,693 N, 8,62 %

C20Hy403N2  requires : C, 72,72 .3 H, 4,27 3 N, 8,48 4%,

-

Reduction of 2—hydroxy:1:pheny}azogggthohe : 2-Hydroxy-l-

aminoxanthone ¢

'To 2-hydroxy-l-phenylazoxanthone (0.5 g.) in
alcohol (30 m1,) sodium dithionite (0,8 g,) was added and
the solution refluxed, To this solution water (10 ml.)
followed by further quantity of sodium dithionite (0.8 g.)
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was added and the solution refluxed for further .- 15 min,
Alcohol waé removed and the separated solid ﬁas‘purif;ed
by taking in hydrochloric acid, The solid obtained on
neutralising the extract with ammonia crystallised from
aqueous alcohol in yellow needles (0,15 g.). This was
identical with 2-hy§roxybl-aminoxanthone obtained from

2<hydroxy-l-nitroxanthone after reduction,

Reduction of 2-methoxy-l-phenylazoxanthone : 2-Methoxy-l-

aminoxanthone 3

2-Methoxy=-l-phenylazoxanthone (0,5 g.) was reduced
as described above and the product obtained erystallised
from aqueous aleohol when it gave yellow needles (0,21 g.)

of 2-methoxy-l-aminoxanthone,

Nitration of j-hydroxyxanthone : 3=Hydroxy-U-nitroxanthone :

3J-Hydroxyxanthone {0,5 g.) was dissolved in
acetic acid (4§ ml.).by warming and then cooled to 30° and
fuming nitric acid (0,08 ml,) was added, Stirring was
continued for 1 hr, and then the reaction mixture was left
.overnight, The separated product was crystallised from
aqueous alcohol in tiny needles (0.15 g,), m.,p. 222°, It
was identical with 3—hydroxybh—nitroxanthone synthesised
from 2-nitroresorcinol and salicylic acid as descrihed
on page 8i4 .

3-Hydroxy-.nitroxanthone was obtained in
better yield (0,25 g.) when 3—hydroxyXanthpne in.acetic
acid (40 ml,) was kept overnight with fuming nitric acid



(1 ml.). The xanthone separated as yellow needles,
Analysis s+ Found : C, 56,70 3 H, 3.53 %
{before drying)

Cy3H,04N,H20° requires : C, 56.72 5 H, 3.27 7%,

-¢

Analysis : Found : G, 60,75 5 H, 2.67 5 N, 5.17 %
(after drying at 110° in vacuum) ,
Cy3HsO5N requires ¢ G, 60,70 § H, 2,72 3 N, 545 %,

3-Hydroxy-2-nitroxanthone :

The mother liquor from the above reaction mixture
on dilution gave a yellow product, This showed three spots
on TLC with chloroform-methanol {95 : 5). Under the UV light
the upper spot appeared brown, the mlddle one showed .blue
fluorescence and the lower one was brown., The middle one was
3J-hydroxyxanthone as was a Seen by comparing .this spot with
the spot of 3-hydroxyxanthone, The upper yellow spot was
different from the spot of 3-hydroxy-t-nitroxanthone, while
the last spot and the spot from 3-hydroxy-2,kt,7-trinitro-
xanthone did not migrate witﬁ this solvenp systen,

The yellow solid obtained after dilution was dried
and taken in methanol and applied over a column of silica gel,
BElution was first carried out with benzene aloBe, when the
lower yellow band migrated and then with chloroform-benzene
(1 : 1) when the yellow band was completely eluted, This was
crystallised from methanol in yellow needles (0,02 g),

m,p. 238°, Further elution by chloroform alone gave 3-hydroxy-



xanthone, The last product which was in traces remained
strontly adsorped on column as brown band. The mixed m.p.
of the isolated mononitroxanthone with 3-hydroxy-4-nitro-
xanthone was depresse%f§0°, s ‘

Analysis : Found :+ C, 61,065 H, 2,82 3 N, 5,06 %

Cy3Hy06N  requires : C, 60,70 5 H, 2,73 5 N,5.45 3%,

Attempted nitration of 3-hydroxy-“-nitroxanthone :

3-Hydroxy-t-nitroxanthone (0,3 g.) was dissolved
in acetié acid (W0 ml,) and fuming nitric acid (0.1 ml,)was
added, The mixture was poured into water after 20 hr, The
separated product was found to be the original 3-hydroxy-i-
nitroxanthone, |

Attempted nitration of 3-hydroxy-2-nitroxanthone :

This was also recovered unchanged, when it was
treated with nitric acid as deseribed above,

Nitration of 3-hydroxy-4.nitroxanthone : 3-Hydroxy-2,4,7-

trinitroxanthone :

Powdered 3-hydroxy-'t-nitroxanthone (0,5 g.) was
added slowly to a mixture.of sulphuric acid (2 m1,) and
fuming nitric acid (1 ml,) kept at 0-5°, The reaction
mixture was kept at this temperature for 3 hr, more and
poured over ice, The separated product erystallised from
acetic acid in light yellow needles (0,48 g,), m.,p, 252-53°,
This was identiecal with 3~hydroxy-2,%,7-trinitroxanthone,

which is desecribed later,
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Nitration of 3-hydroxy-2-nitroxanthone : 3-Hydroxy=2,4,7-

trini troxanthone ¢

Nitration of 3-hydroxy-2-nitroxanthone (0,5 g.)
under the conditions deseribed above resulted in the same

trinitro derivative (0,48 g.) described above,

3-Hydroxy-4-aminoxanthone 3

3=-Hydroxy-'t-nitroxanthone (0,5 -g.) dissolved in
aleohol (15 ml,) containing a water (8 ml,) was treated with
sodium dithionite (1.0 g,) ané refluxed for half an hour,
The alcohol was removed, The separated product was taken in
hydrochloric acid and the solution was then neutralised, The
product obtained cfystalliséd from aqueous alcohol in yellow
neefdlles (0,26 g.), m,p, 238-40°,-
Analysis : Found : G, 69,11 3 H, 4,05 3y N, 6,09 %
C, 68,70 5 Hy 3,97 3 N, 6,17 3%.
Attempted conversion of 3:hydroxy-“-aminoxanthone to 3,'t-

Cy3HgO3N requires

-

dihydroxyxzanthone  : Formation of an :agoxy derivative :

3-Hydroxy-4=-aminoxanthone (0,3 g,) was taken in
water (125 ml,) and cone, sulphuric acid (3 ml,) and acetic
acid (3 ml,) were added, The solution was boiled and cooled
when the so0lid separated, This was cooled to. 0° and treated
with cold sodium nitrite solution (0,3 g. in 5 ml, waker).
The stirring was continued for half an hour, A yellow solid
started separating which separated completely when the
solution was heated at 40° for a few minutes, This solid

crystallised from water as yellow needles (0,1 g,), m,p. 1939
- ,



(decomp.). It was decomposed by light,
Analysis : Found ¢, 65,92 3 H, 2,38 3 N, 11,26 3%
Gg3HAO3Na requires : U, 65,55 5 H, 2,54 3 N, 11,76 %.

o0

~ Hydrolysis
When the above azoxy derivative (0,1 g.) was taken
1in sulphuric acid (60 % 3 10 ml,) and added to boiling
sulphuric acid (60 % 3 50 ml,) slowly during 15 min. and
the solution refluxed further for 3 hr,, a brown product
separated, This éould neither be crystallised nor chemically
purified, The crude product showed a melting range 240-50%,
When the azoxy derivative (0,1 g,) was taken in’
alcohol (5 ml,) and sodium hydroxide sclution (10 % 3 2 ml,)
was added, nitrogen was evedved, The solution was acidified
and the separated product crystallised. from alcohol, It was
identical with 3-hydroxyxanthone,

3=-Methoxy-4-aminoxanthone :

- This w has already been described on page 8%, -
Attempted preparation of 3-methoxy-4-hydroxyxanthone :

3-Methoxy-4-aminoxanthone was diazotised under the
conditions described for the diazotisation of 3-hydroxy-it-
aminoxanthone, The diazonium salt, however, could not be
hydrolysed by sulphuric acid (60 %) to any pure product,
3~HY§r0xy82-aminoxanthone :

3-Hydroxy-2-nitroxanthone (0,2 g,) and sodium

dithionite (0,5 g.j in aleohol (40 m1,) were refluxed for



half an hour., The solution was diluted and the separated
product crystallised from aqueous alcohol in yellow needles
(0,08 g,), m.p. 256-58°, This was analysed after drying at
110° in vacuum, ' ‘
Analysis s Found : G, 69,16 § Hy 4,26 5 N, 6,02 7%
Cy3HoO3N requires : C, 68,72 3 Hy 3,99 § N, 6,17 %.

3-Hydroxy-2 4, 7-trinitroxanthone @

To a mixture of sulphuric acid (3 ml,) and fuming
nitric acid (1 ml.) at 0°, powdered 3~hydroxyxanthone {0.,5 g.)
was added with‘stirring and the reaction mixture was left
overnight, Next day it was poured on ice and the separated
solid collected, The solid when treated with cold methanol
(5 ml,) partially dissolved, The insoluble material
erystallised from acetic aclid in white needles (0,22 g.),
m.p. 252-53° {decomp.).
Analysis : Found : O, W5, 40 3 H, 1.85 3 Ny 11,76 %
Cy3H50oN3  requires : C, ¥4+,95 § H, 1,44 ; N, 12,10 Z.

The methanol soluble portion after removing the
solvent gave a mixture which showed four spots on TLU with
chloroform-methanol (95 ¢ 5), These were compared with the
nitroxanthones obtained earlier, The upper most one matched
with 3-hydroxy-2-nitroxanthone, the second with 3-hydroxy-W-
nitroxanthone, the third with 3=hydroxyxanthone and the
fourth with 3-hydroxy-2,4,7-trinitroxanthone. The nitro-
xanthones appeared brown\under UV light while 3-hydroxy-

4

xanthone showed blue fluorescence,
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A

Attempted nitration of 3=methoxyxanthone 3

3-Methoxyxanthone (0,5 g,) in acetic aeid (%0 ml,)
was treated with fuming nitric acid (0,1 ml,) and left
xovernight. Dilution of the reaction mixture next day gave

.the original 3-methoxyxanthone back,

Diazocoupling of 3-hydroxyxanthone : 3-Hydroxy-4-phenyl-

azoxanthone : - .

Aniline diazonium chloride was prepared from
aniline (2 ml,) as before and to this was added slowly
3-hydroxyxanthone(1l.l g,) dissolved in 1N sodium hydroxide
solution (20 ml,) and diluted with water (100 ml,), 4n orange
dye separated, This was: further stirred for 2 hr, and after
acidification filtered and crystallised from acetic acid in
dark crimson red needles (0,8 g.), m.,p, 213~14°, »
Analysis ¢+ Found : G, 71,67 5 H, 3.45 § N, 9,04 4
CigHy203N2  requires : C, 72,14 ; H, 3,82 5 N, 8.86 4%,

Reduction of 3-hydroxy-U-phenylazoxanthone : 3-Hydroxy=-

-H-aminoxanthong :

To the refluxing solution of 3-hydroxy-b-phenylazo-
xanthone (0,5 g.) in alecohol (140 ml,) and water (20 ml,)
was added sodium dithionite (1.29 g.). The mixture was
refluxed for half an hour and diluted when a yellow product
separated, Thig after chemical purification was crystallised
from'aqueoﬁs alcohol, Yield 0,2- g. This was :E‘ou;nd identical
with 3-hydroxy—h-amin;xanthone obtained from 3-hydroxy;h~

nitroxanthone by reduction,
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The methyl ether :

Meth&lation of 3-hydroxy-4-phenylazoxanthone with
dimethyl sulphate as usual gave the methyl ether which
erystallised from acetie acid, M,p, 171-73°,

fnalysis : Found 1 C, 73,13 § H, 4,27 3 N, 8,5% %
C20HyuO3N2  requires : C, 72,72 3 H, 4,27 3 N, 8,48 %,
Reduction of 3-methoxy-h—phenxlazoxgnthone :  3=-Methoxy-

=li—aminoxanthone :

3-Methoxy-4-phenylazoxanthone (0,5 g.) was «
dissolved in aqueous alcohol (30 % ; 40 ml,) and sodium
dithionite (1,25 g.) was added, After refluxing the solution
for half an hour it was diluted and the separated product
taken in hydrochloric acid (2N § 50 ml,), The product
obtained after neutralisation with alkall was repeatedly
erystallised from aqueous alcohol, m.p. 238-40°, Yield
0,18 g, This was identical with the product obtalned after ‘

reduction of 3=methoxy-i-nitroxanthone,

Nitration of 3-hydroxy-6-methoxyxanthone : 3-Hydroxy-it-

-nitro-6-methoxyxanthone :

3-Hydr oxy-6-methoxyxanthone (0,5 g.) in acetic
acid (125 ml.) was treated with fuming nitric acid (0,8 ml,)
and left overnight, The separated needles were collected by
f1ltration and recrystallised from alcohol in yellow
needles (0,2 g,), m,p. 290°, | |
Analysis -: Found : C, 59,05 5 H, 3,09 3 N, 42 %

C,MH905N , requires : ¢, 58,54+ 5 H, 3,16 ; N, 4,88 %,



3-Hydrozy=2-nitro~6-methoxyxanthone :

The mother‘liquor from the above péactién
mixture was diluted and the separated product dried, This
on TLC showed two spots, the upper one light yellow and
the lower one dary vellow, The solvent used was chloroform-
methanol (95 : 5) mixture, The lower spot matched with
3-hydroxy-t-nitro-6-methoxyxanthone, In actual separation
the mixture was dissolved in methanol and adsorbed over a
column of silica get and develcped with chloroform-methanol
mixture (95 : 5) when the two zones separated, The column
was taken out and the two zones were separated by cutting
the column, Both were expected in methanol, The lower
yellowish one was different from the upper one which was
3-hydr oxy-lt-ni tro-6~-methoxyxanthone, ?he‘other'xanthones
erystallised from alcohol (0.1 g,), m,p., 236-38°,
Analysis : Found : C, 58,24 ; H, 3,09 3 N, 4,68 %
CyyHgO gl requires ¢ C, 58,54 ; H, 3,16 3 N, %.88 %,

Nitration of 3,6-dihydroxyxanthone : 3,6-Dihydroxy=2.%,9,7~

tetranitroxanthone ¢

3,6-Dihydroxyxanthohe (0,5 g.) was added with
stirring to a mixture of sulphuric acid {4 ml,) and fuming
nitric acid (2 ml,) kept at 0° and the reaction mixture .
left overnight, The mixture on pouring over ice gave a

vellow solid which crystallised from acetic acid in light
yellow needles (0,3 g,), m.p. 298° (decomp,),



Analysis : Found : U,_38.6O s H, 1,42 3 N, 1322 %
Cy3Hy 042Ny Tequires : C, 38,233 H, 0,99 5 N, 13.72 %,

The_dimethyl ether :

Methylation of the above xgnthone by usual me thod
gave a dimethyl ether which erystallised from water as yeliow
powder and exploded vioient1y above 280° before melting,
Analysié : Found . : N, 12,35 %

CysH 092N requires : N, 12.8% %,

The_diacetoxy ester

"

3,6=Dihydroxy-2,4,5, 7=tetranitroxanthone (0,5 g.)
in pyridine (5 ml,) when treated with acetic anhydride (1 ml,)
and the mixture kept at 60° for 2 hr, gave a yellow solid on
pouring ice-cold hydrochlorie acid, This was crystéllised
from water in yell;aw buds (0,328),m,p. 312-15°,
Analysis : Found  : C, ¥1,76 ; H, 1.83 3 N, 11.48 ¢
CypHgOguNy, requires : C, W1 46 5 H, 1,62 3 N, 11.38 4.

.
e
LY 13

3, 6-Dihydroxy=-lt-nitroxanthone @

3, 6-Dihydroxyxanthone (0.5 g,) was dissolved in
acetic aeid (200 ml,) by refluxing and the solution was then
cooled to 30-32°, To this solution fuming nitric acid (0,8 ml,)
was added and the solution stirred for 5 hr, After dilution,
the solution was left overnight and then evaporated slowly
ti1l a brown product separated., The solid was repeatedly
crystallised from agueous alcohol in brownish needles (0,16 g.),

M.Ps 21+8"L"9°o . '
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fnalysis : Found : C, 57,09 3 H, 3.05 3 N, 5,37 %
Cy3Hy0 6N requires : C, 57,14 3 H, 2,56 3 N, 5,13 &%, ,
The dimethyl ether :

*

3,6—Dihydroxyak-nitroxanthoné (0,5 g.) and
dimethyl sulphate (1 ml,) in dry acetone (60 ml,) were
refluxed in the presence of anhydrous potassium carbonate
(1,0 g,) for % hr, The product crystallised from acetic
acid in grey needles (0,4 g,), m,p, 312°,
' G, 59.68 3 H, 3.67 3 N, %.75 %
H, 3,65 ; N, 4,65 4%,

Conversion of 3,6-dimethoxy-4-nitroxanthone into 3, 6=

Analysis ¢ Found

we

CysH1106N requires : C, 59,80

© -

dimethoxy-t-iodoxanthone ¢

The above dimethyl ether (0,5 g,) was taken in
agqueous alcohol {20 %)3 100 ml,) and refluxed after adding
sodium dithionite (1.0 g.) for half an hour. After removing
alcohol the solution was extracted with,ethgr .« The semi-
solid obtained on removal of the ether was treated with
hydrochloric acid (2N j 30 ml,) and :t‘ilt'ered. Filtrate was
diazotised with sodium nitrité (0,3 g, in 10 ml, water) at
5° and stirred for an hour, This was treated with urea (0,8 g.}
followed by potassium iodide soiution (0.5 g. in 5 ml, water)
‘and then kept in water bath at 60° for an hour., Further
treatment with a little sodium sulphite gave a brown product
“which filtered, collected and passed through a short column
of siliea gel after dissolving in benzene, The product
obtained thus crystallised from alcohol in white needles
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(0,02 g.), m,p, 250°, This was identical with- 3, 6-dime thoxy-

~4.1odoxanthone,

Diagocoupling of 3,6-dihydroxyxanthone : 3, 6=-Dihydroxy=

L+ 5-di{phenylazo)xasnthone :-.

A cold solution of 3,6-dihydroxyxanthone (1,14 g.)
in sodium‘hydroxide (4 % § 30 ml,) was added to this stirred
solution of aﬁiline diggonium chloride, prepared from
aniline (3 ml,) in hydrochloric adid (50 % 3 12 ml,) and
sodium nitrite (1,6 g..in 15 ml, water), when an orange
dye separated, The solution was-stirred further at 5° for
2 hr, and filtered, The so0lid obtained crystallised from
nitrobenzene in orange needles (0.8 g.),‘ﬁ.p. 313~15°,
Anglysis : Found : C, 68.95 3 H, 3,41 3 N, 12.60 4

7 1]

The dimethyl ether .

The above dye was methylated with dimethyl
sulphate as usual and crystallised from acetic acid in
erimson needles, m,p, 184-86°,

Analysis @ Found : G, 70,03 5 H, 4,39 3 N, 11,55 %
C29H2004Ny  requires : C, 69,83 ; H, W,34 3 N, 12,06 %,

Conversion of 3,6-dimethoxy-l,5-di{phenylazo)xanthone into

3,6—dimethoxyak.ﬁndiiodoxanthogg :

3, 6=Dimethoxy-k, 5-di(phenylazo)xanthone (0.8 g,)
was refiluxed in agueous alcohol (60 % 3 150 ml.) with '
sodium dithionite (1,0 g.) for 2 hr, After working up the
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diaminoxanthone was taken in sulphuric aeid (30 % § 25 ml,)
and cooled to 0-5° and treated with cold solution of sodium
nitrite (0,3 g, in 20 ml, water), After adding'solgtion _

of urea (1,0 g, in 15 ml,water), the potassium iodide solution
(10 % 3 5 ml1,) was added.After stirring the sclution for

1 hr, it was heated to 60° and kept at this temperature

for half an hour, The separated solid after treatimng with
sodium sulphite ﬁas taken in chleroform and passed through

' a ecolumn of silicaa gel, The product further crystallised
from acetic acid in white needles (0,03 g.), m.p. é§8—300°,’
The mixed m,p. of,this with 3,6-dimethoxy-",5-diiodoxanthone
obtained by direct iodination was not deprgssed.

Reduction of 3,6-dihydroxy-',5-di{phenylazo)xanthone : 3,6~

Dihydroxy-lt, S-diaminoxanthone :

3, 6=-Dihydroxy-l,5-di{ phenylazo)xanthone (0,8 g,)
when refluxed in aqueous alcohol (60 4 ; 150 ml.) with
sodium dithionite (1.0 g.) for 2 hr, and worked up gave a
greyvish product which,crysﬁallised from alcohol in yellow
needles (0.35 g.), m.p. 332°,

The xanthone was analysed after drying it at 110°
in vacuum, ] \

&nalysis : Found : C, 60,86 3 H, 3,87 3 N, 10,62 %
Cy3HyoOuN2  requires : G, 60,46 3 H, 3,90 ; N, 10,85 %,
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