CHAPTER 1V

SYNTHESIS OF PYRONO- AND FURANOXANTHONES
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SYNTHESIS OF 4 ~PYRONOXANTHONES

¢

: , There are a few references available in the
~literature on the synthesis of h‘-pyronoianﬁhones. Lamb and
mmmmm‘mmpmmmdmwhrmqwmmmmm%fmm
2-hydroxy-l-acetylxanthone, 21 ~Carbethoxy-4' ~pyrono( 6! ,5':2,1)
xanthone (I), was prepared by Claisen condensation of
2-hydroxy~l-acetylxanthone with diethyl oxalate and
eyclisation of the con@ensed product in ethanol with
hydroehloriec acid, The W'~pyronoxanthone (II) was prepared
by the Kostanecki-Robinson benzoylation of 2-hydroxy-l-acetyl-
: 2

Xanthone, Davies et al, have prepared the 4'-pyronoxanthone

(III)*by the Claisen condensation of 2-acetyl-l-hydroxyxanthone
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with diethyl oxalate, They report that the attempts to
prepare W' -pyrono derivatives through the condensation of

- ethyl acetate with 2=acetyl-l-hydroxyxanthone or by Kostanecki-

Robinson acetylation of the ketone were unsuccessful, 2-Acetyl-
-l-hydroxyxanthone also did not condense ‘with ethyl formate,
Mustafa et al.3 have prepared l-hydroxy-2-cinnamoylxanthone

by Friedei-Grafts cinnamoylatioﬁ and subjected it to cyclo-
dehydrogenation by selenium dioxide, which resulted'in the
h'pyronOXanthdne (IV). Da Ke and oth.ersu have prepared the

4 —pyronoxanthone (V) from 3-hydroxy-t-propionylxanthone by
Kostanecki~Robinson acetylation, They have also prepared

2' —phenyl-4! -pyrono(6' ,5': 3,4)xanthone (VI), through the
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styryl ketone obtained from 3-hydroxy-t-acetylxanthone and
benzaldehyde, Cyclisation was effected by selenium dioxide,

As the work done on the synthesis of %' -pyrono-
xanthones from various hydroxyxanthones has been meagre, it

was thought of interest to study the synthesis of such

compounds from various hydroxyxsnthones,

Fries migration and‘Friedel—Crggts'acetylation of 3,6—&1-‘

hydroxyxanthone 3

fries migration and Friedel-Crafts acylation of
xanthones have been reviewed in the Chapter I, As cthe
o-hydroxyacetyl xanthones are the intermediates for the
synthesis of 4'-pyronoxanthones, the work on Friedel-rafts
acetylation and Fries migration was undertaken, Literature
survey showed that Lamb and Suschitiky' have repofted the
Fries rearrangement and Friedel-Crafts acetylation to be
unsuccessful with 2-hydroxyxanthone, We repegted ﬁhe work
and found it to be so, Da Re et alt have reported that the
attempts to obtain- 3,6~dihydroxy-%,5-diacetylxanthone either
by Fries or Friedel-Urafts method were unsuccessful, We were,
however, successful in getting a mixture of a diacetyl (VIII)
along:with a monoacetyl (IX) derivative, Qhen 3,6~diacetoxy- |
xanthone (VII) was subjected to Fries rearrangement in the
presence of ‘aluminium chloride, The diacetyl derivative was
obtained in a pure form after repeated erystallisations from
nitrobenzene, while the monoacetyl derivative remained in the
mother liquor, Acetylation of 3,6-dihydroxyxanthone by acetic
anhydride in the presence of aluminium chloride at 140-60°



“hgCo-0

o

l \ ’COC‘(\?:
O \O’OC'CHS‘ HO/ O / oW
COCHy

\ A
() T (wm)

—+
Q Aca® Q
O ~OR Ho” \\C) On

&QCHg

(TX)

also gave a mixture containing the mono~ and the diacetyl
derivatives, but the yields were slightly inferior as the
mizxture contained original 3,6~dihydroxyxanthone also,The

NMR spectrum of the diacetyl derivatiwve could not be taken

as the compound was very sparingly soluble in chloroform

and dimethyl sulphoxide. It has, however, been assigned the
wnsymmetrical 3,6-dihydroxy-2,5-diacetylxanthone structure
(VIII) tentatively. The diacetylxanthone cannot be 3,6-di-
hydroky-lt,5-diacetylxanthone as the dimethyl ether of the
diacetyl derivative (X) on oxidation gave a dicarboxylic acid,
m,p. 236°, which was different from the 3,6-dimethoxyxanthone-
%,5-dicarboxylic aeid (XIII), m,p. 282"‘, obtained by the
oxidation of, 3,6-dimethoxy-it,5-diallylxanthone (XII) , the

—
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structure of which was arrived at by its NMR spectrum in CDU13,
The possibility of the other symmetrical structure 3,6-di=
hydroxy-2,7-diacetylxanthone may be ruled out as in the case
of iodination, nitration and chloromethylationu the firsﬁ
electrophillic attacg is on the %nposition. The structure of
the monoacetylxanthone (IX) has been established’ on the basis
of the NMR data as described later, Methylation of 3,6-di-
hydroxy=2,5~diacetylxanthone gave the dimethyl ether,

;0 +Oxsdation of 3,6-dimethoxy-2,5-dlacetylxanthone

Attempts to oxidise the dlacetyl derivatlive by

sodium hypobromite were unsuccessful, It resulted in the
- !
bromination of the compound, Lambrangd: -Suschitzky

have also reported such bromination rather than the oxidation
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in the case of 2-hydroxy-l-acetylxanthone, Dakin oxidation
of the diacetyl also failed, The Dakin oxidation in the case
of 2-hydroxy-l-acetylxanthone gave the original product,

In the case of 1,3-dihydroxy-2-acetylxathone , however,
Agasimundin and Rajagopalﬁ‘ found that the Dakin oxidation.
resulted in 1,2,3-trihydroxyxanthone, Fi._n"ally the dimethyl
ether of 3,6-dihydroxy-2,5~diacetylxanthone (X) was subjected
to alkaline potassium permanganate oxidation, when it gave
the 3,6~-dimethoxyzianthone-2,5-dicarboxylic acid (XI),

Synthesis of 2',2''~diphenyl-'+'-pyrono(6é',5't 3,2) and

4"-pyrono(6",5" : 6,5)xanthone

This ?.:ﬂfﬁpyronoxanthone was synthesised by Bgker-
Venkataraman transformation, 3,6-Dihydroxy-2,5-diacetyl~
xanthone was treated with benzofrl chloride in pyridine, when
it gave 3,6-dibenzoyloxy-2,5~diacetylxanthone, When the
dibenzoyloxy derivative was treated with potassium hydroxide
in dry pyridine at 150° and poured in "7 I ice~cold
hydroehloric aeid, it gave a white solid, This solid was
found to be g mixture of Jdipyronoxanthone (XVI) and the
B~diketone (XV), This mixture was’ crystallised from acetic
acid when white crystals separated, which were of %%aipynencw
xanthone . (XVI), The mother liquor on dilution gave the
B-~diketone (XV), The flavone was insoluble in alkall, while
the f~diketone was going slowly in alkali and gave brown
colouration with aleoholie ferrie chloride, This 8-diketone
could be cyclised further to the dipyronoranthone with a:little

sulphuric acid in acetic acid,
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Fries migration of 3-acetoxy-6-methoxyxanthone.

3-Hydroxy-é—methoiyxanthone prepaped as described

in Chapter II gave 3-acetoxy-6-methoxyxanthone (XVII) on

. treatment with acetic anhydride in pyridine, This was
subjected- to Fries migration by baking with aluminium
ehloride at 140-60°, This resulted in a compound which -«
analysed for 3,6~dihydroxymonoacetylignthone, indicating -
that both the Fries migration and demethylation have taken
place simltanecusly, It gave a dimethyl ether on methylation.

- -

st e llaalhoimy Zorivutive o0 cac il , The structure of

..:.,iw- f
the monoacetyl was arrived at from the NMR (Fig,-1) of its
dimethoxy derivative in CDCl3, The NMR spectrum shows two

doublets at & 8,35 and § 8,2 for the two peri protons H-1
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and H-8, Thus it indicates that the protons H-2 and H-%7 widc
‘are ortho toc the peri protons are not ;ubstituted. The acetyl
group thus has migrated to the 4-position ‘and not to the
2-position, The acetyl group appeared at§ 2.65 as three~proton
singlet, thle the two mgﬁhoxy groups appeared at § %.0 and
§3.9 as three-proton singlets, The other aromatic protons
appeared ss g multiplet betwéer1$7}l and § 6,8, The signal at §
7.3 1is due to the chloroform impurity, Thus the NMR data
favours 3,6*dimethoxy~Hﬂace§ylxanthone structure (AVIII), This
monoacetyl derivative was found to be the same as the monoacetyl-
xanthonev(IX) obtained along with diacetyl from 3,6~-diacetoxy-
xanthone by Fries migratiéﬁ,

Attempted Baker-Venkatsraman transformation of 3-benzovloxy-

Y-acetylxanthone

3-Hydroxy-4-acetylxanthone has been prepared by
Puranik and Rajagcpa16 by Friedel-Crafts acetylation of
3~-hydroxyzanthone, We tried Fries migration of 3~acetoxy-
Xanthone with aluminium chloride at 140-60° when the Same

product was obtained in good yield, 3-Benzoyloxy-W-acetyl—



xanthone was prepared by the action of benzoyl chloride in
pyridine on 3—hydroxy—4—acety1Xanthone. This was taken in
dry pyridine and treated with dry potassium hydroxide at
150° when 3-hydroxy-4=-gcetylxanthone was obtained instead
of the §~dikeétone,

' . CYANOETHYLATION OF XANTHONES

Cyanocethylation of xanthones has also not been
reported in the literature so far, so it was thought of
interest to study the cyanoethylation of xanthones, Cyano-
ethylation is a good method for preparing 4'-pyrones which
are unsubstituted in the heterocyclic ring., The methed can
be illus?rated by the example of synthesis of a simple
Y .pyrone (XIX) as follows 3=

OHCH - Cw.n OCHzQch N _oth,: C\,\LCOOH
l-— »
L ———

Cal. : H%W\"ﬁw’
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It was thought of interest to study the cyano-
ethylation of some hydroxyxanthones, In this work it has been
observed that eupric oxide is the best catalyst, Other catalysts
such as sodium hydgoxide solution (5;10 % )y, Triton-B and
pyridine did not give good yields, moreover a lot of polymeric
product was formed, CUyanoethylation worked well wiph »'
3-hydroxy- and 2-hydroxyxanthone, The other xanthones 3,6-
dih&droxy— and 3=-hydroxy-6-methoxy- did not give the p-cyano-
ethoxyxanthones, Cyclisation of p-carboxyethoxyxzanthones
posed a problem as polyphosbhoric acid and cone, sulphuriec
acid did not work, but a mixture of acetic anhydride and
sulphuric acid at 80-90° cyclised the aeid to W' ~pyrano-
xanthones in about 10-15 min,

Synthesis of 4'-pyrono(é!,5' : 2,1)xanthone

2-Hydroxyxanthone was refluxed in acrylonitrile
with powdered cupric oxide as catalyst for about 30 hr,,
when 2-(8-cyancethoxy)xanthone (XX) was obtained, This was
hydrolysed by refluxing with alcoholic hydrochloric acid
to 2-(p=-carboxyethoxy)xanthone (XXI), Cyciisation-of‘this
acid could not be effected by either polyphosphoric acid at
100° or by sulphuric acid at room temperature, However, it
could be eyclised by heating it in acetic anhydride with
a 1ittle” sulphuric acld at 80-90° for 20 min, to 4'-pyrano-
(6',5' : 2,1)xanthone (XXII), Prolonged heating or heating
at higher temperature gave s sulphonated product, As the
cyclisation proceeds the original greenish-yellow fluorécence

fades and the solution assumes a light brown colour, The
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product obtained on pouring on ice was washed with sodium

| bicarbonate solution to remove the unreacted acid al;d then
erystallised, The structure was established on the bésis of
the NMR (Fig,.2). of the cyclised product in CDCly, The NMR
spectrum shows a ;. one-proton doublet at § 8,3 with

J = 9Hz, whicﬁ is characteristic of peri proton, showing
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that the other (C = 1) peri~position is blodked The : -
| ~ecyclisation resulting in- 3-positicnfwould have given an
additional one-proton sing]et near $ 8+3. The protons at
C=3' and C-2' appeared as triplets at § 3.0 and § &, 5
,reSpectively. The: other aromatlc protons appeared as N

multiplet between & 7.2 to 7.8, The chloroform impurity .-

- signal is at { 7.3.

The M*-pyranoxanthone was dehydrogenated to
h'-pyrono(é',S' : 2 1)xanthone (XXIII), by palladised
_charcoal. by refluxing in diphenyl ether for 10 hr, The compound
separated on cooling. The pyranoxanthone showed the carbony1
band at 1690 cm.', while the pyrcnoxanthone showed the carbonyl
band at. 1650 cm.-‘;- The shifting of the carbonyl band to the o
lower frequeney is in agreement with the aromatisation of \

‘the pyranoxanthone.

&unthesis of 4'q212ano(6',5' :_3,%)xanthone

3_HydroxyXanthone waS‘refluxed‘in acrylonitrile
in the presenee of powdered cuprlc oxide whlch resulted in.
3~(8~cyanoethoxy)xanthone (XXIV). . |

The above eyanoethoxyxanthone was hydrolysed by '
| .alcohol*c hydrochlorlc acid to give 3-(p=carboxyethoxy)= |
xanthone (XXV), The acid was ‘cyclised to the pyran
derivative (xxvz) by acetic anhydride and sulphuric acid
‘mixture. That the acid cyelised in the Y~position only was

i

confirmed by the NMR . (Fig. 3) of this pyranOXanthone in tri-
fluoroacetic acid, The MR spectrum showed two dcublets
with couplinglconstant of 9Hz at § 8,28 and §8,08 1in the.

-
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peri-proton region due to H-1l and ﬁ-B respectively, The
pfotdn H—2 appeared as a doublet in the up’field region
at § 6,92 (J = 9Hz), as being ortho to the ring oxygen,
The other aromatic protons appeared as a multiplet 1n
. the region betweené;7 3=7, 8 ‘The aliphatic protons at Ca2?
and C.3' appeared as two—pro?gn triplets at § %.6 and
S 2,95 réSpectively.,TheAIR.ispectrqm.pf this éompound showed
the xgnthone cérbcnyl band at 1655 cm.‘ and 3> band at 2
1690 cm:' which is characteristic of cyeclic aliphatice
aromatic ketone, Co ;

A Dehydrogénation of this pyranoxanthone was,
however, not successful aé'it.gavé the unreacted cqﬁpound
back,
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Attempted cyanoethylation

R et A g o S S

3,6~31hydroxyxanthone did not react with acrylo~
nitrile in the presence of either 5-10 % sodium hydroxide
solution or Triton-B or pyridine, In one attempt the xanthone
was dissolved in dimethyl formamide and refluxed with cupric
oxide as a catalyst with acrylonitrile, This gave the
hydroxyxanthone back showing that no condensation with
acrylonitrile has taken place. Bxcess of acrylonitrile alone
in the presence of cupric oxide also did not work.ln almost
all cases the polymerisation of acrylonitrile occurred
excessively and the unreacted xanthone was recovered back,

Similarly, 3-hydroxy-6-methoxyxanthone failed to
condense with acrylonitrile under the conditions described

above .,
éTTEMPTED SYNTHESIS OF 21 .PYRONCXANTHONES

2! -Pyronoxanthones have so far not been found in
nature, Some of them‘have,‘however, been prepared
synthetically,Puranik and Rajagopal prepared 2'-pyrono-
xanthones (XXVII) and (X&VIIa) by Perkin reaction on 3~
hydraxy-k-formyzw and 3~hydroxy—h~formyl—6—methylxanthone8
respectively. Similarly, the 2'-pyronoxanthones (X£VIII) and
(X{VIITa) were synthesised by the Perkin reaction on
2-hydroxy—l»formylxanthonéi

Scheinmann et al? have reported that the

condensation of l-hydroxyxanthone with ethyl acetoacetate

under the conditions of either Pechmann reaction or Simonis
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reaction was: unsuccessful,

In the present investigation also Xanthones such
as 2-hydroxy-, 3-hydroxy- and ;,6—dihydroxyxaahhonebzwene
subjected to Pechmann condensation with ethyl acetoacetate
using different condensing agents like 80 % sulphu;ic acid
at 0-5°, conc, sulphuriec acid at room temperature, increasSing
the time period from 1 to 48 hr, (in the case of 3~hydroxy-
xanthone 80 hr,), but no condensation occurred and always
the unchangéd xanthone was recovered, v

Condensation of ethylacetoacetate with 3,6_d1-
hydroxyxanthone at 120° with a few drops of sulphuric acid
gave some alkali insoluble product, This was a mixture of
three components, One component was alcohol insoluble and
was glving positive test for sulphur, showing that .
sulphonation had taken place, The aleohol solublengfuz;eated
with petroleum ether (40-60°) and filtered hot, This fraction
gave é%y oily material, alkali insoluble, giving no colour
with ferric chloride, The petroleum ether insolubleland
alkall insoluble brown powder, however, did not give the
elemental analysis conforming to the iedi=2'apyroneilhe



171

carbon percentage was high by about 11 % than that reauired
for the di—2'—gyroné. |

The condensation of ethyl'aéetéacetate with
2-hydroxy-, 3-hydroxy- and 3,6~dihydﬁoxyXanthoneiin
diphenyl ether‘9 gave the unreacted xanthone back, In the
presence of aluminium chloride also condensation did not
take place, Similarly, the condensétion befwéen 3-hydroxy-
xanthone and ethylacetoacetate in alcohol by passing
hydpochloric acid gas, as reported by Buu Hbi" also did not
succeed, ‘

As the attempt to build up a 2bpyrone ring by
Pechmann method was a fallure, it was thought of interest
to synthesise hihydraxyeiapyrbhes starting with the
o-hydroxyacetylxanthones ., Thus 3,6-d1hydroxy-t-acetylxanthone
on treatment with diethylcarbonate in the presence of
pulverised sodium gave a bicarbonate soluble product to which
k',6-dihydroxy—21pyrono(6',5‘ : 3,4)xanthone (XXIX) structure

has been assigned,

(Cz,Hs')Q_COB

—
on No
CoCHg

Ho




SYNTHESIS OF FURANOXANTHONES

‘ Many 2t-methyl-, 3'-methyl- and simple furano-
xanthones have 5een synthesised so far from the corresponding
- o=hydroxyallyl-, o-hydroxyacetyl- and o~hydroxyformyl- ’
xanthone intermediates, which have been reviewed in the
Chapter I, It will be -:worth mentioning here about some of
the new methods used for synthesising the furanoxanthones,

2V ~Phenyl~ and 3'-phenyl substituted xanthones
have also been reported in the literature, 3—Methyl—3;~
phenylfurano(5' , : 1,2)xanthone (XXX) and 3,6;dimethyl-3'~
phenylfurano(S',h'(: 1,2)xanthone (XXXI) have been prepared
by Angadiyavar and Ra,;]a_gopal‘2 from the corresponding
- l=hydroxy-2-benzoylxanthones, Angadiyavar and Rajagopal‘B
have also prepared 3'-phenylfurano(5',4' : 3,4%)xanthone
(XXX11), 6-methyl-3'=-phenylfurano(5',4' :3,4)xanthone (XXXIII),
7-methyl-3'~phenylfurano{5' ,4' : 3,4)xanthone (XXXIV) énd,
their 2'-phenyl~ isomers (XXXV), (XXXVI) and (XXXVII) by

cyclising the corresponding 3-~phenacyloxyxanthones with

(XXX) R=CHsy R'=H

¥

(XXXI) R=Rt=CH,
|8
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(XXXJI) R,=R2=Hy R3=Phy Ry=H

(XXXIII) Ry=H; Ra=CH33 Ry=Phy Ry=H

(XXXIV) Ry=CH33 Ra=H; R3=Phj Ry=H

(XXXV) \Rﬁ:BgEH; Ry=Hy Ry=pPh _ -

(XXXV1) leﬁi ~R.—;=£.:H3; Ry=H; Ry=Ph

(XXXVII) Ry=CH3§ Ra=Ry=Hy Ry=Ph
polyphosphoric acid‘u at 130° and at 170°, when the lower
temperature favoured the 3'~phenyl- isomer, while the higher
temperature gave the 2'-phenyl- isomer,

Linear furanoxanthones having no substituents in

the. furano ring such as (XXXVIII), (XXXIX) and (XL) have
been synthesised by Angadiyavar and Rajagopal‘5starting with

Q b=y ——
R, , AN (KXLVIII) HyRe=H
2 N0 Z2le (XL) Ry=H; Rp=CH,
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the condensation of é-hydroxycoumaran with the appropriate
o-chlorobenzoic acids, '

In the literature no’difuranoxanthones have been
reported, Hence it wss thought of intérest: to study the

synthesis of a difuranoxanthone,

Synthesis of 2!,2"-dimethyldifurano{5',4' : 3,4) and
(_5‘."&“”" : 615)Xa{‘1thone

3,6-Dihydroxyxanthone on allylation with allyl
bromide in the presence of potassium carbonate in dry acetone
gave 3,6-diallyloxyxanthone (XLI), This xanthone was subjected
to the Claisen rearrangement in dimethyl aniline, when it
gave 3,6-dihydroxy-4,5-diallylxanthone (XLII), The structure
was arrived at on thé basis of tﬁe NMR spectrum (Fig, 4) of
its dimethoxy derivative (XII).) whieh is soluble in CDGlj,
The NMR spectrum showed two two-proton doublets at § 8,2
and § 7.0, eonfirming the symmetrical structure 3,6~di-'
me thoxy-"%,5~d1allylxanthone, The low field doublets can be
assigned to the two peri-protonsiHil and H-8, The up field
doublet can be attributed to H-2 and Hf7. The two methyl
protons of the two methoxy groups appeared as a six-proton
singlet at § iF;O. ‘Multiple‘bi’\e()’ré 6,0 (_=GH), another
multipletwneor § 5,1 (=CH2) and a doublet at § 3.8 (=~CHp)
are the protons of the two allyl groups. The structure
3,6~dimethoxy-2,7-diallylxanthone would have given two two=
proton singlets in the aromatic regién while the unsymmetrical

structure would have given two singlets and two doublets in
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the aromatic region,

3,6-Dihydroxy-4,5-d1allylxanthone on acetylation
gave 3,6-diacetoxy-i,5-diallylxanthone (XLIII) which was

/\’Q : O
—'-_.‘—-—:’ O
HD’ O *OH &\’9 O o(‘,/‘
O ‘ X
N \c,%
(X11)
2 I Q
‘ O
3 . O , e Ho \ O | H
(XL1D (XL
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] o
HeC OO0 OoeeH:
C 3 O :: .
BaH,C - BlH - CHy, CHy CHBg - CH, 8% CHg T
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brominated ﬁith two mole amount of bromine in acetic acid
when it gave 3,6-diacetoxy-4,5-bis{2’',3!~dibromopropyl)-
xanthone (XLIV), This on refluxing with potassium hydroxide
in absolute alcohol gave 2',2"-dimethyldifurano{5!,W : 3,k)
and (5",4" ¢ 6,5)xanthone (4LV),
Oxidation of 3,6-dimethoxy-i,5-diallylxanthone

3,6-Dimethoxy-4,5-diallylxanthone (XII) was obtained
by methylation of 3,6-dihydroxy-t,5-diallylxanthone, The
oxidation of this dimethyl ether with potassium permanganate
in acetone resulted in 3,6-dimethoxyxgnthone-4,5~dicarboxylic
acid (XIII), This has been found to be a good method of getting
xanthonecarboxylic acids as the hydrolysis of the ¢yanoxanthones

does not succeed as seen eagrlier,

Synthesis of 6-methoxy-2'~-methylfurano(5! 4! : 3,4)-

xenthone

To synthesise the above furanoxanthone, 3-hydroxy-
~6-mebhoxyxanthone was treated with allyl bromide in acetone
in the preseﬁce of potassium carbonate, when 3-allyloxy-b6-
-methoxyxanthoje (XLVI) was obtained, This on migration in
dimethyl aniline gave a product to which 3-hydroxy-t-allyl-
~b-methoxyxanthone structure (XLVII) has been assigned on
the basis of the NMR data, The NMR of this compound was
taken in dimethyl sulphoxide in only aromafic region, The
two doublets ia the peri-proton region at § 8.16 and § 8,05
indicate that 2~ and 7-position are not occupied, The
situation is possible only when the allyl group migrates to

the Y4-position, Both the .doublets have the J wvalue of ¢Hz,
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On acetylation of 3-hydroxy-lt-allyl-6-methoxy-
xgnthone, the 3-acetoxy derivative (XLVIII) was cobtained,
This was brominated to get 3-acetoxy-4-(2!,3'-dibromopropyl)-
xanthone (XLIX), which on treatment with alcoholic potassium

4

hydroxide gave &-methoxy-2'-methylfurano(5' 4t ¢ 3,4)-

xanthone (L),
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EXpPrg IMENTAL

SYNTHESIS OF 4 -PYRQNO)CANTHONES’

Fries migration of 3,6-diacepoxyxanthone ¢ 3,6-Dihydroxy~

-2,5~diacetylxanthone

3, 6-Diacetoxyxanthone (;.C g.) and aluminium
chloride (2,0 g.) were powdered together and kept in an oil
bath for 2 hr, at 140° for half an hour, The temperature
was then raised to 160° and maintained for 1 1/2 hr, more,
The product obtained after addition of cold hydrochloric acid
was taken up in hot nitrobengzene, The separated yellow powder
wasS repegtedly crystgllised from nitrobehzene, when it gave
yellow buds (0,16 g,), m,p. 336-38°, It showed a reddish-
brown colouration with alcoholie ferriec chloride,

Analysis : Found : G, 65,22 § H, 3,68 %

Ci9Hy20¢ requires s ¢, 65,37 ; H, 3.85 %.

-

3,6-Dinydroxy-t-acetylxanthone @

The product obtained after removal of nitrobenzene
by steam distilling the mother‘liquor was ¢rystallised from
nitrobenzene and the separated product, which was found to
be the impure discetylxanthone discarded, The filtrate on
dilution with petroleum ether (40-60°) gave a product which
came out from acetic acid as a grey powder (0,07 g,), m.p,
343-45°, This also showed brown colouration with alcoholic

ferric chloride,

dnalysis : Found : G, 67,16 5 H, 4,16 4
CygHyo0s requires : C, 66,66 5 H, 3.70 4%,



Friedel-CUrafts acetylation of 3,6-dihydroxyxanthone :

3, 6-Dihydroxyxanthone (1.0 g.), aluminium chloride

(2,0 g,) and acetic anhydride (2 ml,) were heated at 160°
for 2 hr, After adding cold hydrochioric acid the product
obtained was extracted in hot nitrobenzene and processed as
described earlier, when 3,6-~dihydroxy-2,5-diacetylxanthone
(0,15 g.) and 3,6-dihydroxy-li-acetylxanthone (0.6 g.) were
obtained, The material insoluble in nitrobenzene contained
the unreacted 3,6-dihydroxyxanthene,

3, 6-Dimethoxv-2, S5-diacetylxanthone 3

3,6=Dihydroxy-2,5-diacetylxanthone (0.1 g.) and
dimethyl sulphate (0.2 ml.) in acetone (30 ml,) were refluxed
for 2 hr, in the presence of anhydrous potassium carbonate
and the dimethyl ether obtained was grystallised from agqueous
acetic acid in light brown needles (0,09 g.), m.p. 287°,
IR in nujol : 1690 cm:‘ (~COCH3) § 1650 cmj‘ ( >0C0).
H, 4,39 %
H, %70 %,

Analysis : Found : C, 67.35

>

CiroH1 606 requires ¢ C, 67,05

~ir

316_Diacetoxy-2,5~diacgty1xanthone :

3,6-Dihydroxy-2,5-diacetylxanthone (0,5 g.) in
pyridine (8 ml,), when heated with acetic anhydride (1 ml,)
in water bath for 1 hr, gave a product which crystallised
from aqueous aleochol in white needles (CO% g.), m,p. 144-l6°,
Analysis : Found. 3 C, 63.43 ; H, % U8 % '
Ca4Hyg0g requires : C, 63,31 ; H, 4,52 %.

3,6-Dimethoxyxanthone~2,5~-dicarboxylic acid :

3,6-Dimethoxy-2, 5~diacetylxanthone (0.5 g.) was
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taken in sodium hydroxide solution (90 % 5 5 ml,) and heated
on a steam bath by adding potassium permenganate (1.0 g.)
portion-wise during half an hour, The mixture was acidified
with sulphuric acid and after chemical purification the acld
was crystallised from aqueous acetic acid in white needles,
(0.06 g.), m.p. 234-36°. IR in mujol : 1715 cm:“(~COOH) 5
1655 cm.'  (500). |

Analysis : Found : C, 59,26 3 H, 3.8L 4

CypHy20g requires : C, 59,29 ; H, 3.%9 4, ;
Synthesis of 2',2"-diphenyl-4'-pyronec{6! ,5' : 3,2) and

Y. .pyrono{ 6", 5" : 6,5)xanthone @

3,6-Dibenzoyloxy-2,5-diacetylxanthone :

3,6-Dihydroxy-2, 5-diacetylxanthone (1.0 g.) was
dissolved in pyridine (10 ml,) and treated with benzoyl~
chloride (2 m1,), After hesting the mixture on a steam bath
at 60° for 2 hr, it was poured in ice cold hydrochloric acid
when a pasty product was obtained, The product was washed
with dilute hydrochloric acid, sodium bicarbonate solution
and then with water, When crystallised from agueous acetic
acid it gave‘white needles (0.3 g.), m.p. 185-87°.
Analysisg : Found s C5 71,53 3 Hy 3.97 %
C39H200g requires : G, 71.53 § H, 3.85 3%.

Baker-Venkataraman transformation of 3,6-dibenzoyloxy-2,5-

diacebylxanthone : 2',2"-Diphenyl-4!-pyrono(€',5' : 3,2)-
and 4"-pyrono(6",5": 6,5)xanthone :
3,6-Dibenzoyloxy-2,5-diacetylxanthone (0.8 g.) was

dissolved in dry pyridine (6 ml,), After adding powdered dry
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potassium hydroxide (0.8 g.) to the solutioﬁ it was heated
at 150° for half an hour with occasional shaking and lef%
overnight, The reaction mixture was poured into ice cold
hydrochloric acid (20 % ; 50 ml.) and the solid collected,
This was taken in acetic acid (15 ml.) and kept in a
refrigerator,.when white needles (0.12 g.) of dipyrario~
xgnthone separated, which decomposed above 375°. IR in
nujol : 1645 cm‘:1 (4‘«pyron9 >C0) 5 1615 cmt‘(xanthone
>%0).,

H, 3.3 %

'G39Hy 406 requires : C, 76,86 4 H? 3.31 %.

Analysis : Found s C, 76.50

14

»

326z0ihydroxy-2,5-di{benzoylacetyl)xanthone :

The acetic acid mother liguor from the above - .
experiment when heated and diluted with water till it becanme
hazy, gave on cooling white needles (0,26 g,) of the
g-diketone, M,p, 216-18°, It showed light hrown colouration
with alcoholic ferric chloride.

Hy 3.55 %

C31H2o0g requires : C, 71.53 3 H; 3.85 %.

Analysis s Found : Oy 71,11

~pe

R ot e - Yon

Cvelisation of 3,6-dihydroxy-2,5-di{benzoylacetyl)xanthone :
The B-diketone (0,2 g.) in freshly distilled acetic
acid (1% ml,) was hested with sulphuric acid (0,5 ml,) on a
steam bath for 2 hr, and the reaction mixture was poured over
ice, It gave the some alkali insoluble dipyranoxanthone - -

deseribed gboves



3-Acetoxy-b-methoxyxanthone

When 3J~hydroxy-6-methoxyxanthone (0,5 g.) in
pyridine {5 ml,) was heated with acetic anhydride (1 ml,)
and the reaction mixture poured in ice cold hydrochloric
acid, a product was obtained which crystallised from alcohol
in white needles (0% g.), m.,p. 164°,
Analysis : Found : G, 67,20 ; Hy 3.79 %
u,gﬁ,zog requires : C, 67.60 3 H, 4.25 %,

Fries migration of 3-acetoxy-O-methoxyxanthone : 3,6-Di-

It st o

bydroxy-'t=acetylxanthong :

3-Acetoxy—6~methoxyxaﬁthone (1.0 g.) and anhydrous
aluminium chloride (2,0 g,) were heated in an oil bath at
120° for 1% min, and then at 160¢ for 2 hr. The product
after working up came down from acetic acid as a grey powder
(0.6 g.), mep. 343-45°, This was identical with the monoacetyl-
xanthone obtained from 3,6-diacetoxyxanthone by Fries migrétion
along with the diacetylxanthone,

The dimethyl ether :

3, 6=-Dihydroxy-t=-acetylxanthone (0,5 g.) and dimethyl
sulphate (1 ml.) in acetone (50 ml,) were refluxed in the
presence of anhydrous potassium carbonate (1.0 g,), vhen an
alkali insoluble product was obtained which crystallised
from agueous acetic acid in white needles (0,48 g,), m.p.
208-10°,

C, 68,45

CypHyuO5 requires : C, 68,45 5 H, 4,69 %,

H, 4,60 .

e

Analysis : Found

~b e

4
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Fries migration of 3~acetoxyzanthone : 3-Hydroxy-“-acetyl-

Xanthone @

3-scetoxyxanthone (1,0 g,) and anhydrous aluminium
‘ehloride (2.0 g.) were mixed thoroughly and heated in an
0il bath between 140=860° for 2 hr, ifter working up, the
product crystallised from agqueous alcohol in yellow needles
(0.7 g.), m,p, 205-06°, This was identical with the xanthone
obtained according to Puranik and Rajagopalé.
3-Benzoylation of 3-hydroxy-4-acetylxanthone (1.0 g,) in
pyridine (10 ml,) with benzoyl chloride (1 mi,) gave an
alkali insoluble product whichecrystallised from alcohol in
brown needles (0.9 g.), m.p. 183°,
Analysis : Found : G, 74,08 5 H, 4,09 %
C22H4404 requires : C, 73.7% 3 H, 3.9% %.

Attempted Baker-Vénkataraman_Eggnsformation of 3-benxoyloxy-

P a2l S e e =g

“4-acetylxanthong

3-Benzoyloxy-4=-gscetylxanthone (1,0 g.) dissolved
in dry pyridine (10 ml,) was treated with powdered potassiun
hydroxide (1,0 g,) at 150° for half an hour and the reaction
mixture then poured in iceccold hydrochloric acid, when an
alkali soluble product was obtained, This was found to Ee

the 3-hydroxy-“-acetylxanthone,

CYANOETHYLATION OF XANTHONES

Synthesis of 4!'-pyrono(é',5' : 2,1)xanthone :

2-{8-Cyancethoxy)xanthone :

4 mixture of 2-hydroxyxanthone (1.0 g.), cupric
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oxide (0.2 g.) and acrylonitrile (50 ml,) was refluxed on

a sand bath for 50 hr, The mnreacted acrylonitrile was

_femoved under vacuum and the mixture was extracted in
chloroform, The chloroform extractowas washed with dilute
alkali and the solvent was removed, The product obtained thus
erystallised from aqueeus acetic acid in white needles (0.2 g.)
m.p., 176-77°.

bnalysis s Found : C, 72,36 5 H, 4,22 5 N, L o
H, 415 5 N, 5.28 4.

-
Sy

.

CyeH1103N  requires s €, 72,45

L1

2-(g-Carboxyethoxy)xanthone

2-(g~Cyanoethoxy)xanthone (1.0 g,) in alcohol
(50 m1,) was refluxed with conc. hydrochloric acid (15 ml.)
for 50 hr., adding hydrochloric acid (10 ml,) after every
8 hr,, vellowish needles separated on cooling. The solvent
was removed and the separatéd product was collected, This
after chemical purification was crystallised from agueous
acetic acid in white needles (0.5 g,), m,p. 200-03°,
It in nujol s 1?40 cm:‘ (=~COOH) 3 1650 cm-:t (>e0y,
Analysis : Found : C, 67,42 3 B, %,23 %
C1ehy205 rTequives : C, 67.60 3 H, k.22 4,

4t Pyrano{é',5' :2,1)xanthone

S O st it e

2-(B-Carboxyethoxy)xanthone (C.,5 g,) was dissolved
in acetic anhyd®ide {5 ml.) by warming. The solution was
cooled and then cone, sulphuric aeid (0.9 ml,) was added,
The reaction mixture was heated on a steam bath at 80-90¢
for 20 min,, when the original greenish-yellow fluorescence

disappeared and the solution turned 1light brown, This was
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left overnight, Next day after pouring over ice it gave a
pasty wass, which was treated with sodium bicarbonate to
remove the unreacted acid and the solid 6btained was
erystallised from alcohol in yellow needles (0,38 g,), m.p.
195°, IR in nujol : 1690 cmt' (pyrano 3¢0) 3 1655 cm:
(xanthone >C0).

Analysis s Found : C, 71,76 3 Hy 3.81 %

C;(,HwOu.r requires : ¢, 72,18 j H, 3.79 % o

Dehydrogenation of 4'-pyrano(6',5' : 2,1)xanthone : 4'-

—— v

Pyrono(6',5' : 2,1)xanthone :

The pyranoxanthone (0,3 g.) was refluxed in diphenyl
‘ether (5 ml,) in the presence of palladised charcoal (0,25 g.)
for 8 hr. The solution was tiltered hot and the separated
product crystallised from acetic acid in yellow needles
(0.08 g,), m.p. 230°, It in nujol : 1650 cm:' (pyrono L0)
1640 cmj‘ {xanthone $C0) .
inglysis : Found : U, 73,18 5 H, 3.4 %
Cy 6HgO0y requires : C, 72,73 3 H, 3,05 %.

Synthesis of 4!-pyrano(6',5' : 3,4)xanthone :

3-{8-Cyancethoxvixanthone :

A mixture of 3-hydroxyxanthone (1,0 g,) and
acrylonitrile (50 ml,) was refiluxed for 50 hr, in the
presence powdered cupric oxide (0,2 g.)., aAfter removing
acfylonitrile the product was extracted with chloroform and
the extract was washed with dilute sodium hydrozide solution,

The cémpound obtained after removal of chlorofotm crystallised
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from acetic acid in white needles (0,25 g.), m,p. 173-75°,

Analysis - : Found : s C, 72,64 ; H, W41 § N, 5,29 %,

v 23

CygHe403H  requires =@ C, 72,45 5 B, 4,15 ; K, 5,28 %.

3-{8~Carboxyethoxy)Xanthone :

Whan 3-{8-cyanocethoxyxanthone (1.0 g,) was
refluxed in alcchol (50 ml,) in the presence of cone,
hydrochloric acid (15 ml,) for 50 hr. tiny needles of the
acid separated, After removing‘alcohol, the solid was
collected and taken in sodium bicarbonate solution. The ¢
filtrate on acidification gave a solid which crystallised
from alcohol in white needles (0,35 g.), m,p. 138~H0°.

IR in nujol : 1725 cm.—t (=~COOH) 3 1620 cm." (yL0),
Analysis : Found : G, 67.10 5 H, 4,30 4

CqeHy205 requires : ¢, 67,60 ; H, 4,22 3%,

-

4! _Pyrano(6',5' : 3,4)xanthone 3

3-(B=Carboxyethoxy)xanthone (0,9 g.) was dissolved
in acetic anhydride (% ml,) by warming, after cocling the
solution, cone, sulphuric acid fO.S ml,) was added to it and
the solution heated on a steam bath for 25 nmin, The solid
separating after pouring the reaction mixture over ice, was
treated with sodium biearbonate solution and the insoluble
so0lid collected, This was taken in chloroform and passed
through @ short column of silica gel, The solid obtained
thus crystallised from aqueous acetic acid in light yellow

needles (0,18 g.), m.p.‘242~43°. IR in nujol ¢ 1690 ecm,
-
(pyrano >C0) 3 1655 em, (xanthone 7C0),



Analysis : Found ¢ G, 72,30 3 1§, 3.6 %
CyeHyoOu  requires : C, 72,18 § H, 2.79 %,

e

Attempted dehydrogenation of 4! -~pyrano(6!,5' :3,%)xanthone

The pyranoxanthone (0,2 g,) in diphenyl ether
(% ml.) was refluxed with palladised charcoal (0,2 g,) for
10 hr. and filtered hot, The solution on dilution with
petroleum ether (40-60°) gave a product which was found %o
be the original pyranoxgnthone,

Attempted eyanoethylation of 3,6-dihydroxyxanthone :

When 3,6-dihydroxyxanthone (0.8 g.) was refluxed
with acrylonitrile {25 ml,) in the presence of sodium
hydroxide solutien (5 % 3 10 ml,) for about 60 hr,, it gave
an alkall insoluble vroduct along with a polymeric product,
This was extracted in chloroform and then crystallised from
aqueous alcohol . in light brown buds (0,09 g.), m,p. 255-58°, -
This, however, showed nitrogen in very low percentsge,
4nalysis : Found : N, 2,68 %

CygHyuOulNz  requires N, 8.92 4.

The same product resulted when more concentrated
sodium hydroxide solution (10 -%3) was used.

When powdered 3,6-dihydroxyxanthone (0,5 g.) and
acrylonitrile {50 ml,) were refluxed in the presence of
Triton-B (0,5 ml,) for 15 hr,, no reaction occurred,

Use of pyridine {3 ml.) instead of Triton-B also
did not work,

When 3,6-dihydroxyxanthone (0,5 g,) in dimethyl

formamide {15 ml.) and acrylonitrile (25 ml,) were refluxed.



in the presence of cupric oxide (0.2 g,) no condensation

occurred, The unreacted product was associated with a lotb

of polymeric product,

Attempted cyanoethylation of 3-hydroxy-6-methoxyxanthone :
Under the above conditvions of reaction acrylonitrile
did not'condense with 3-hydroxy-6-methoxyxanthone,
In all the cases the polymeric product resulted
which was insoluble in alkali and in solvents :like

chloroform, ether and benzene,

ATTEMPTED SYNTHESIS OF 2'-PYRONOZANTHONES

Attempted Pechmann reaction on hydroxyxzanthones :

To a mixture of 2-hydroxyxanthone (1,0 g,) and
ethyl acetoacetate (1.8 ml,) was added sulphuric acid
(80 % 5 10 ml,) between 0-5° and the reaction mixture was
left overnight, The product obtained on pouring the reaction
mixture in water was found to be the original 2-hydroxy-
xanthone,

Increase in the period of time (48 hr.) also did
not work, |

Use of eone, sulphuric acid {3 ml.) also gave the
unchanged product,

3-Hydroxyxanthone and 3,6-dihydroxyxanthone also

did not condense with ethyl acetoacetate in the presence
¢

' of cong, sulphuric acid under the above conditions.
On refluxing 2-hydroxyxanthone (1.0 g.) and ethyl
acetoacetate (1,8 ml,) in diphenyl ether (& ml,) for 3 hr,
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no condensation occurred and the original 2-hydroxyxanthone
was obtained back,

Similarly, ethyl acetoacetate did not condense
with 3~hydroxykanthone and 3,6-dihydroxyxanthone under the
conditions mentioned above,

When powdered aluminium chloride {0.,8 g.), ethyl
acetogecetate (1.8 ml,) and 2-hydroxyxanthone (1,0 g.) were
mixed and left overnight, no resction occurred,

Lt 6-Dihydroxy-2'-pyronoié',5's 3,4)xanthone 3

A mixture of 3,6-dihydroxy-t-acetylxanthone
(1.0 g.), diethyl carbonate (25 ml,) and pulverised sodium
(2,5 g.) was refluxed on a steam bath for & hr, The reaction
mixture wss poured in cold water and excess of diethyl carbonate
removed by extraction with ether, The product obtained after
acidificatién was taken in sodium bicarbonate solution, '
filtered and acidified again. The product crystallised from

aqueous alecchol as browm powder (0.17 g.), m.p, 198-200%

(decomp,).,
4dnalysis : Found : G, 64,53 5 H, 2,97 %
CyeHgOg requires : G, 64,87 5 H, 2,72 %,

SYNTHESIS OF PFURANOXANTHONES

Synthesis of 2',2"-dimethyldifursno(5' 4! : 3.4%) and

(5", u" : 6,5 xanthone :

3.6-Diallyloxyxanthone :

A mixture of 3,6~dihydroxyxgnthone (1,0 g,) and
. allyl bromide (2 ml,) in acetone (70 ml.) was refluxed fTor

4 hr, in the presence of anhydrovus potagsium carbonate (2.0 g.).

o



The alksli insoluble product obtained crystallised from

aleohol, in yellow needles (1,1 g.), m.,p. 140°,

e L

Analysis : Found : C, 72,61 5 By £,13 %

CroHy60n Tequires ¢ C, 72.23 ‘H, 5.56 %.

e

3,6-Dinydroxy-l,5~diallylxanthone

3,6-Diallyloxyxanthone il.O g.) was refluxed in
dimethvl sniline (8 ml,) for 4 hr, and reaction mixture
was poured in ice cold hydrochloric acid. The product
obtained was taken in sodium ‘hydroxide solution and filtered
and the filtrate acidified gave a solid which crystallised
from aqueous alcohol in white buds (0.7 g.), m.p. 300°,
énalysis : Found s G, 71.96 3 H, 5.55 %
H, 5.56 %.

CyoH1¢0nw  requires s C, 72,23

-

346-Diacetoxy-%,5-diallylxanthone :

3,6-Dihydroxy-Y4,5-diallylxanthone (1.0 g,) was
dissolved in pyridine (10 ml.) and treated with acetic
anhydride (2 m1,) on a steam bath for 2 hr, The product
obtained on pouring the reaction mixture in cold
hydrochloric aeid crystalliéed from acetic acid in white

needles (1,1 g,), m,p. 165-66°,

Anglysis : Found : G, 70,53 5 H, 4,74 4
C23Hz200¢ reguires : C, 70,40 § H, 5;10 % o

3, 6-Liacetoxy-Y, 5-bis(2',3'~dibromopropyl)xanthone :
3,6-Diacetoxy-l,5-diallylxanthone (0.8 g.) in
acetic acid {40 ml,) was treated with bromine solution in

acetic acid (3 % 5 27 ml,) with constant stirring. The
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solution was diluted and the separated product crystallised
from acetic acid (1.1 g.), m.,p. 170°,
Anaglysis ¢ Found s Br, 45,40 %

C23H200¢Bry  requires : Br, 4h,o4+ %

la®

2 ;2"-Dimethyldifurano(5! ' & 3,4) and (5",4" : 6,5)xanthone :

3,6-Diacetoxy-4,5-bis(2! ,3' ~dibromopropyl)xanthone
(1.0 g.) was refluxed in absolute alcohol- (40 ml,) in the
presence of potassium hydroxide (0.5 g,) for 6 hr, The
producet obtained after removing alcohol crystallised from
acetic acid in white needles (0.7 g.), m.p, 273°, IR in
- -1

L
nujol ¢ 1630 em, (3C0) 3 915 om, (furan ring breathing).

Anglysis : Found : Uy, 74,99 3 H, 3,80 %

CygH420u ‘requires : C, 74,99 3 H, 3.97 3.

Oxidation of 3,6-dimethoxy-4,5-diallvlzanthone : 3,6-Di-

i s st

me thoxyxanthone-'t, 5-dicarboxylic acid :

3,6-Dihydroxy-4, 5~-diallylxanthone was methylated
with dimethyl sulphate in acetone in the presence of
anhydrous potassium carbonate as usual, The dimethyl ether
crystallised from aqueous slcohol in white needles, M,p,
162-6+°,
Analysis : Found s Oy 7%,91 3 H, 5.95 %

«

C21Ha00y  requires : C; 75,00 5 H, 5,95 %,

The above dimethyl ether (0.5 g.) andipotadsium
permanganate (O.H‘g,) in acetone (40 ml,) was refluxed for
1% hr,, fresh quantity of potassium pérmanganate (0.5 g,j

being added after every 5 hr, The acetone was removed and
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and the solution was treategd with dilute sulphuric acid,

The separated solid was taken up in sodium bicarbonate,

The product which separated on acidification crystallised

from acetic acid in white needles (0,35 g,), m,p. 282-84+°,

IR in nujol : 1705 Cm.“‘ (-COOH) 3 1630 cm,-‘ (yCoy.
The m,p. of this acid with 3,6-dimethoxyxanthone~

2,5—dicarboxyiic‘acid was depressed by 30°,

Hy 3.93 %

CyqpHy20g requires : U, 59,29 ; H, 3.4%9 %.

Analysis 3 Found : G, 59,79

we

Synthesis of &é-methoxy-2'-methylfurano(5' 4! : 3 4)xanthone :

®
m—— e

3=411yloxy-§-methoxyxanthone :

A mixture of 3-hydroxy~b-methoxyxzanthone (1.0 g.),
allyl bromide (1 ml,) and acetone (50 ml,) was refluxed
for 4+ hr, in the presence of anhydrous potassium carbonate
(2,0 g,), The alkali insoluble product obtained crystallised
from.aqueous aleohol in white needles (0.9 g.), m.p. 148°,
Analysis : Found : G, 70,76 3 Hy 5,22 4%
CypHynOy requires : C, 70,53 ; H, 4,97 %,

3=Hydroxy-t-g11yl-6-nethoxyxanthone
3-411yloxy-6-methoxyxanthone (1.0 g.) was refluxed

in dimethyl aniline (8 ml,) for % hr. and poured into eold

hydrochloric acid (50 4 5 50 ml.), The separated product

was taken in alkali and filtered, Acidification of this

filtrate gave. a solid which crystallised from aqueous acetie

acid in white buds (0,8 g,), m.,p. 246-48°,

Anglysis : Found : G, 70,13 § H, .80 %

¥ 11

-

CygHy 605 requires : C, 70,36 5 H, 4,98 %,



3-Acetoxy-G~methoxy-({2} 3'-dibromopropyl)xanthone :

3-acetoxy-t-allyl-b6-methoxyxanthone (0,8 g.) in
acetic acid (30 ml,) was treated with bromine in acetic
aeid {3 % 3 1% ml,) with constant stirriﬁg, The solution
was diluted and the separated product crystallised from
acetic aecid in white needles (0,6 g.), m.p. 156-58°,
Analysis 3 Found : Br, 33,48 %

C1oH1605Bra  requires : Br, 33.06 %,

€-Methoxy-2* -methyl furano(5* ! : j,hz_xanthone :

3-Acetoxy-b-methoxy-4-(2' 3! ~dibromopropyl) -
xanthone (0,5 g,) when refluxed in absolute alecohol {25 ml,)
in the presence of potassium hydroxide (0,2 g,) for 6 hr,
gave a white solid which crystallised from aqueous acetbic
acid in white needles (0.3 g.), m.p. 178-80°, IR in nujol :
1635cm.~‘ (>C0) 5 920 cm.“ (furan ring breathing),
| H, 4,08 )%
CypHy20y requiress C, 72,85 3 H, 4+.25 4.

Analysis : Found : C, 72,53

Ry 1
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