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THEORETICAL

BROMINATION OF XANTHONES

,

The present work deals with some substitution
reactions of xanthones and hence the previous work on
substitution in simple and hydroxy xanthones is

reviewed here,

1, Halogenation : -

Flourination: No direct flourination is known in

the case of xanthones, however, some of the fluoro
xanthones have been synthesised indirectly. Allen et al.1
have prepared all the four monofluoroxanthones starting
from the monofluorophencls and also by Balz-Scheinmann
reaction from the corresponding aminoxanthones, Many
fluoroxanthones such as octafluoroxanthonez, 2-Eluoro

xanthoneB, 6-Fluoro—2~methoxyxanthon85, 2,7—difluoroxanthone4,

6--bromo--2-fluoroxanthone5 6

and 1,2,3,4-tetrafluoroxanthone
have also been synthesised,

Chlorination: Chlorination of simple xanthone in

acetic acid at 110°C in the presence of iodine give mainly
2{7—dichloroxanthone7. A highly halogenated product such as
octachloroxanthone may be obtained with antimony pental
chlorideS. Hall and Plant9 have Ehlerinated 1,2,3,4~tetra
hydroxanthone and 7-§ethyl—2,3,4-tetra—hydroxanthone with

chlorine in carbon tetrachloride and obtained the 10,11
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dichloro hexahydroxanthone derivatives, Recently
Javalaksmi et allo. have chlorinated 1,3, 6-trimethoxy-
8-methylxanthone‘and obtained‘1,3,6~trimethoxy-2,4,5,7—
tetrachloro-8-methylxanthone., Santesson ahd Sundholmll,
on chlorination of 1, 3,6-trihydroxy-8-methylxanthone
with lesser amount of chlorine than the fequired for

the tetrachloro, obtained a‘mixture containing 1,3, 6-
trihydroxy=-2,4,7-trichlorc-8-methyl and 1, 3, 6-trihydroxy
2,4~dichloro-8-methvlxanthone. Kurduker and Subba Rao12
have chlorinated 3,6-dihydroxyxanthone with sulphuryl
chloride and obtained 3,6~dihydroxy-2,4,5,7-tetra—-
chlorcoxanthone. No other work on direct chlerination
of xanthones appears to have been reported. A number of
chloroxanthones have also been synthesised by other
methodst>~17, | -

Bromination: When xanthone in acetic acid is heated

with one mole of bromine and a trace of iodine, 3-bromo
xanthone is obtained18 but when conc, sulphuric acid

is used as a solvent instead of acetic acid, the product
is 2-bromoxanthone., Bach of these bromo compounds when
treated with bromine passes easily into the same 2,7~
dibromo derivative., When temperature and amount of
bromine are increased, tetrabromo- and hexabromoxanthone

are formed but the structures have not been determined.
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Al though xanthone is brominated in sulphuric‘acid~
solution by ligquid bromine, it is not attacked by the
mixture of potassium bromide and potassium bromate in
sulphuric acidlg. 2, 7=-Dibromoxanthone was obtained by
brominating xanthonezo. Bromination of 3, 6-dihydroxy
xanthone gave 3,6—dihydroxy—2,4,5,7-tetrabromoxanthone12.
Most of the bromoxanthones have been made by synthetic
means or from amino derivatives or by mercuration followed

by brominationzl.

The insecticidal properties of xanthones and their
derivatives were reported by a number of workerszz-zs.
Some of the bromoxanthones have been found to possess

26 and 3-~bromoxanthone and

urinary antiseptic activity
2, 7=-dibromoxanthone are used in insecticidal preparations.
Halo and nitro derivatives of some hydroxy and methoxy

xanthones have been reported as potential insecticideslz.

Bromoxanthones are synthesised by direct bromination
of xanthones or by application of Sandmeyer reaction on
amino xanthone or by mercuration followed by brominationZI.
Koning and Kostancki27, reported the synthesis of dibromo
derivative of l~hydroxy-, 2-hydroxy-, 3-hydroxy-,
4-hydroxy and 1,7-dihydroxyxanthone using bromine in

acetic acid as a brominating agent, the structural

assignment for dibromoxanthone has not been done by them,
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Kudukar and Subba Rao12 reported the synthesis of 2,7~

dibromo and 2,4,5,7-tetrébromo~3,6—dihydroxyxanthone by
brominating 2,2‘, 4,4‘-tetrahydroxybenzophenone followed
by its cyclisation. Condensation of 2-bromoresorcinol
with salicylic acid, using ZnCl2 - POCl3 method gave
4—chloro-3-hydr0xyxanthone28 instead of 4-bromo-3-hydroxy

xanthone,

It has been observed that no work has been reported
so far for the synthesis of monobromohydroxyxanthone
hence the present work has been undertaken and it deals
with the bromination of some hydroxyxanthones to study -
the pattern of substitution, to study thé insecticidal
and herbicidal properties‘of bromohydroxyxanthones and
to utilise bromo derivatives obtained for further
synthetical work such as the synthesis of bromo furano

xanthones and furanoxanthones,

The bromination of hydroxyxanthones has been studied
with two different brominating agents.

-

(i) bromine in acetic acid

(ii) pyridine hydrobromide perbromide in acetic acidzg.
This reagent is used for the first time for the
bromination of xaﬁthones. Using this reagent

synthesis of monobromo derivatives can be achieved

easily in good vield, Bromination of 3-hydroxyxanthone,
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l-hydroxyxanthone, 2-hydroxyxanthone, 1l-hydroxy-3-methyl
xanthone, 3=hydroxy-4-methylxanthone, -

and 3-hydroxy-7-bromoxanthone has now been
studied and 7—bromo—l—ﬁydroiyxanthone, 7=-bromo-3-hydroxy
xanthone, have been prepared by thermal condensation
method describgd earlier in Chébter II. The structure

of the bromo compounds have been established by the

NMR and mass spectral studies,

'Bromination of 3~hydroxyxanthone

Bromination of 3-hydroxyxanthone with one or less
than one or tﬁo moles of bromine in acetic acid gave
2,4-dibromo-3-hydroxyxanthone (1) structure oé this
compound was confirmed by NMR and mass spectra of its
acetoxy derivative (2), mass (Chart 1) m/e 414, 412, 410
(M", 2.1, 4.2, 2.1) indicating the presence of two
bromine in compound (2), the loss of two bromine (Br)
was also observed from the molecular ion peak., NMR (CDC13)
(Fig.2) showed only one singlet in the down field aromatic
region at § 8.55, which is assigned to the proton H-l1 and
double doublet of J=9Hz, 2Hz, centered at & é.3 for .
periproton H=-8 indicating that the position two is
occupled by bromine., Furthermore it showed peaksat
8§ 7.78,td, 1H, J=9Hz, H-6; 7.58 4, 1H, J=9Hz, H-5;

7.4, td, 1H, J=9,9,2H=z, H-T7: 2.45, s, 3H, OCOCH3 confirms
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the assigned structure (2), 3-Hydroxyxanthone on
treatment with pyridine hydrobromide perbromide in

acetic acid gave 3-hydroxy-4-bromoxanthone (3), structure
of which was confirmed by NMR and mass spectra of its
acetoxy derivative (4); mass (Fig.3) m/e 334, 332 (™)

as the intensities of both the peaks are equal, it is
clear that this compound contain only one bromine which
was further supported by its elemental analysis. After

the loss of -COCH, from melecular ion peak, loss of one

2
bromine was also observed, Furthermore NMR (CDClB) (Fig.4)
showed two doublets of same J value one at.5'8.35, d,

J=9Hz, H-1 another at § 7.18, 4, 1H, J=9Hz, H-2 which

clearly indicate that position 4 is occupied by bromine

and not the position 2, otherwise two singletScould have

been obtained in aromatic region. 7.57, 4, 1H, J=9Hz, H-5:
7.75, td, 1H, J=9,9,2Hz, H-6; 7.4, td, 1H, J=9,9,2Hz, H-7;
3.0, a4, 1H, J=9,2Hz, H-8; 2.4, s, 3H, OCOCH3 this means

that compound (4) is 4-bromo-~3-acetoxyxanthone.

4 -Bromo-3~-hydroxyxanthone on bromination with pyridine
hydrobromide perbromide gave 2,4—dibromo—3~hydroxyxantﬁone(1).
The debromination of 2,4-dibromo-3-hydroxyxanthone (1)

gave an interesting result,When compound (1) was refluxed

in N,N'—dimethylaniline for about 30 min. a product was
obtained which was characterised as 2-bromo-3-hydroxy
xanthone (5) on the basis of mix, m.p. and co TLC with

6btained
the compoundléuring Claisen migration of 2,4-dibromo-3-
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allyloxyxanthone Chapter (4), while compound (1) on
refluxing in glacial acetic acid for 10 hr, same |
compound (1) was obtained without any change, No other
method like ZnClZ-POCl3 gave the compound (5) even the
thermal condensation of 4~bromoresorcinol with ethyl
salicylate gave completely debrominated xanthone instead

of expected 2-~-bromo-3-hydroxyxanthone (5),

Bromination of l-hvyvdroxyxanthone

l-Hydroxyxanthone gave 2,4-dibromo-l-~hydroxyxanthone
(6) with one or two moles of bromine in acetic acid, as
the mass spectrum (Fig.5) of the compound (6) showed
molecular ion peak at 372, 370, 368 bearing intensity
in the ratio of 1:2:1, whichis the characteristic pattern
cf dibromo compound thus indicating the presence of two
bromine in the compound (6). This was further supported
by the mass fragmation pattern, NMR (CDCl3) (Fig.6) of
its acetoxy derivative (7) showed one proton doublet of
J value 9Hz centered at § 8.18 which could be assigned
to the periproton H~8 and oﬁly one singlet in the down
field aromatic region at 6'8.12 which is assigned to
proton at position 3 as it is flanked by two bromine,
§ 7.7, tda, 1H, J=9,9,2Hz, H=-6; 7.5, d, 1H, J=9Hz, H-5;

7.35, td, 1H, J=9,9,2Hz, H-7; and 2.6, s, 3H, OCOCHB.
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Thus confirms the assigned structure (7), while 1-hydroxy
xanthone on bromination with pyridine hydrébromide
perbromide in acetic acid gave 2-bromo-l-hydroxyxanthone
(8) the structure of which was.established on the basis
of mass and NMR spectral studied. Mass (Fig.7) showed
m/e 292, 290 indicating the presence of only one bromine
in the compound (8) as the NMR (CDC13) of it showed a
doublet centered at&fh4 wﬁich could be assigned to only
periproton H-8; 7,7 to 7.4, multiplet,3H, H-5, H-6 and
H-7; 6,8, doublet,{H , proton at position 3; 13.4,

singlet, 1H, for -OH groupe.

Bromination of 2-~hyvdroxyxanthone

Bromination of 2-hydroxyxanthone with one mole or
an excess of bromine in acetic acid gave 1,3-dibromo-2-
hydroxyxanthone (9), its structure was confirmed by NMR
and mass spectra of its acetoxy derivative (10). Mass
(Fig.8) m/e 386, 384, 382 indicates the presence of two
bromine. NMR (CDClS) showed a double doublet at £ 8.25
1H, J=é,2Hz meaning that it is an ortho and para coupléd:
peak, more over it is in the down field region so
assignments were made for the proton at position 8;

7.7 to 7.4y multiplet, 3H, H-5, H-6 and H;5; 7e3,
singlet of one proton at position 4; 2.4, singlet, 3H,
OCOCHB. While bromination of 2-hydroxyxanthone with

pyridine hydrobromide perbromide gave monobrominated
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product, l-bromo-2-hydroxyxanthone (11), Its structure‘
was assigned on the basis of NMR and mass spectral data
of its acetoxy derivative (12) mass (Fig.9) m/e 334,332
NMR (CDCI3) (Fig.10) showed a double doublet at £ 8.25
fo; the proton at position 8; 7.67, td, J=9,9,2H=z,
proton at position 6; 7.2 to 7.5, multiplet, 4H, H-3,
H-4, H-5 and H-7 and 2.4, singlet, BH; OCOCHB.

Bromination of l~hvdroxyv-3-methvlxanthone

Bromination of l-hydroxy-3-methylxanthone with one
or two moles of bromine in acetic acid gave 2,4-dibromo-1-
hydroxy-3-methylxanthone (13) which was also obtained
when l-hydroxy-3-methylxanthone was treated with NBS in
presence of benzoyl peroxide. It clearly indicates that
instead of side chain bromination, nuclear bromination has
taken place and that too was an unexpected dibromination,
Structure of (13) was confirmed by NMR and mass spectral
studies. Mass (Fig.11) m/e 386, 384, 382 (50, 100, 52)
suggest that compound is a dibromo derivative. NMR (CDclB)
(Fig.,12) of its acetoxy derivative (14) showed §8.22,
double doublet, J=9, 1,5Hz (ortho meta coupling) this peak
could be assigned to the proton at position 8 as it is
ortho to carbonyl group, 7.8 to 7.29, multiplet of the
remaining three aromatic protons H-5, H-6 and H-7; 2.88,
S, 3H, ArCH

2.58, singlet, 3H, OCOCH, thus confirms the

3 3
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Bromination of 3-hydroxv-4-methyvlxanthone

3-Hydroxy-4-methylxanthone gave 3-hydroxy-2-bromo-
4 -methylxanthone (17) with pyridine hydrobromide |
perbromide or bromine in acetic acid, The structure of
(17) was established on the basis of Mass and NMR
spectrum of its acetoxy derivative (18). Mass (Fig.16)
m/e 348, 346, (5,6) NMR (CDC13) showed a highly down
.field singlet at§ 8.45 which is qttributed to periproton
at position 1 as it is affected by carbonyl group of
xanthone and bromine at position 2, the down field double
doubletvai:58.3 is due to another periproton at position
8, 7.75, td4, J=8,8,2Hz, H-6, 7.75 to 7.35, multiplet, 2H,
H-5 and H-7, 2.45 overlap singlet for the six protons
due to the methyl group at position 4 and OCOCH3 group

at position 3.

Synthesis of 7-bromo-1l-hvdroxyxanthone (19) and 7-bromo-

3-hyvdroxvxanthone (20)

Condensation of methvl S5~bromo-galicvlate with resorcinol

A mixture of resorcinol and methyl 5-bromo-salicylate
was refluxed in diphenyl ether for 18 hr. The pasty mass,
obtained after steam distillation, was passed through a
silica gel coloumn and eluted with petroleum ether to give

7=bromo-l-hydroxyxanthone (19), the structure of which was
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assigned on the basis of its NMR and Mass specfral

data, mass (Fig.17) m/e 334, 332 sugéest'the presence

of one bromine in the product. In the NMR (CC14)

a doublet is observed at4§8.4 having coupling constant

of 2Hz (meta coupling) and is attribﬁted to the proton

at position 8, Position one is occupied by the -0OH group,
signal of which appears at8”12.3; 7.6 to 7.2, multiplet,
3H, H-2, H-4 and H-5; 7.,8,double doublet, 1H, J=9,2Hz,

H~6; 6.8, td, J=8, 8, 1.5Hz, H-3. Elution with benzene-
chloroform and chloroform - methanol 95:5 gave a product,
which was characterized as 7-bromo-3-hydroxyxanthone (20)
on the basis of mass and NMR spectfum of its acetoxy
derivative (21). Mass (Fig.18) m/e 332, 330, 292, 290

(100) NMR (CDClB)gS.Al, doublet, J=1,5Hz, (meta coupling)
so it must be due to the periproton at position 8; 8.3,
doublet, 1H, J=9Hz korthocaupling), proton at positiom 1;
7.78, 44, 1H, J=9,2Hz, proton at position 6; 7.37, doublet,
1H, J=9Hz, proton at position 5; 7.3, dd, 1H, J=9,2Hz,
proton at position 4; 7.13, dd, 1H, J=9,2H=z, proton at
position H-2; 2.35, s, 3H, OCOCH3.
Bromination of 7=-bromo-3-hydroxyxanthone

Bromination of 7-bromo-3~hydroxyxanthone with
bromipe in acetic acid gave 2,4, 7=tribromo-3-hyvdroxy

xanthone (22) structure of which was confirmed by NMR
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and mass spectra of its acetoxy derivative (23) mass
(Fig.19) m/e 494, 492, 490, 488 intensity ratio of
molecular ion peak, 1:3:3:1, suggest that it is a
tribromo compound hence it is concluded that dibromination
has taken place, NMR (CDC13) (Fig,20) showed two peaks

in highly down field aromatic region one singlet at £§8.51,
which is due to the periproton at position 1, presence of
bromine at position 2 shifts the peaks of the proton H-2
towards the down fieldy 8.4, doublet of J value 2Hz which
is attributed to the periproton at position 8; 7.85, dd,
1H, J=9 2Hz, proton at position 6; 7.48 doublet of J=S9Hz
proton at position 5; and 2.45, singlet, 3H, OCOCH3.
Bromination of 7—bromo—B—hydroxyxanthéne with pyridine
hyvdrobromide perbromide in acetic acid at room temperature
gave the dibromo compound (22) instead of monobromo
derivative hence the bromination was carried out at low
temperature. Compound (26) with pyridine hydrobromide
perbromide in chloroform - methanol mixture gave 4,7~
dibromo-3~-hydroxyxanthone (24% the characterization of
which was done on the basis oé elemental analysis and its
mass and NMR spectral studies, Mass (Fig,.21) m/e 372, 370,
368 intensity pattern indicate that it is a dibromo

derivative NMR (CDC13) (Fig.22,23) showed a doublet of

small coupling constant 2Hz at § 8.1 which could be assigned



203

HO OH
COOCH

A, DPE
O OoH
i
Br
(19)
5H5N /\C20

-~ / OCOCH3

RN
I |




Br

Brz, AcOH
O
O
(22)

OH

Br

a@
s

204

OH

AcOH
CSHSN «H Br'Brz

Br
N OH

|

_

(24)




188

- 98

88

3e

28 |,

18

188

L

80

78

68

58

48

38

20

i@

8

205

- 235
LIA3R 214 il - nqﬂd 1 'l
THTVITTT llilillll[lll!f1l?f]li!]llilllT III!!IIIII!T IIII?FII!IIF! T T
180 208 228 . 249 258 288 388
43
126
: 3
T 75 91
AT | 1pp ey

320 3

155

|||Hﬁ%afl
20 48 60 89 188 120 148

FIG 17

PRl I.,J"n ' ] 1y 14 .h ) 3 X . 14
1frrl|llf1Il!lf]tlllillT?lIlltllllllllllflll!llltIlIf!lllillifrllilll

168 - 1¢



206

188 "+ p9p
9

88

38

28

. 332

11
183 ; 23 g |
||l|||}||lil|ll!lllITllfllfll[!llIlilllillllllliillf'l |||!|l||||ll|l[f7]|’lll
188 2808 2208 249 268 2808 308 328 3

4al7}
sa
515
e
68
58
48
38
28
63

18 126
155

5
oot B 1l 65 ly, .81 18P | Y
liillllllllllllllllllIi!ll!lllilllIlll!l‘illlllI1Iill|!llt!!|lilllllllilf[?LlFFw
29 48 68 8a 169 1208 148 ‘ 168 11

FIG 18







Lys

188

Se

88

va

&8

48

38

28-

18

r R

208

_ | ad8
P
- 378
i 498
284
_u__ru. i h el 31113 stk 4 I : .3&3 ﬂ"n4 1%] ‘ ' Lhdd
il l [ l' [ l; IR ll 11 t [ I’ P Il P P 1 I ll
273 388 325 358 375 488 425 458 475 58¢
B - |
" |
. 124
[ Ny
St M 33 RV ST ,
1’ Ui {s P ! P PEad { (IR } [ }f H

25 58 73 b§a}a] 125

FIG 19

158 175 288 225 256



602



210

iQ'B . 378
98
86

Br

68

58 | B‘r

28 2

28

18 | ’

- 233 ) 298 342
" ] Al ’ L i 0 {lli : N
HHi!HHHIHIIHIIIIH[HHHH]'THIlIIH'HHHTHIHHHH’HHHIH{H! HIPHHHH

228 248 268 280 308 328 3408 38 380 46

189

S8

88

78

68

58

48

38

171 )
154 182 p6

28 48 68 88 198 128 148 168 188 288






to the proton at position 8; 5 7.99, doublet, J=0Hz,
for proton at position-i; 7.92, dd, 1H, J=9, 2Hz,
proton at position 6; 7.58, doublet, J=9Hz, proton at
position 5; 7.07, doublet, 1H, J=9Hz, proton at position
2; This confirms the assigned structure (24).

' The electronic impact induced fragmentation of
xanthone has been reported30 and the influence of hydroxy
and methoxy substituents on the fragmentation patterns

31

has been studied in detail + The mass spectra of halo-

genated xanthones have been reported32, but no attempts
have so far been made to study the mass spectra of bromo
hydroxyxanthones. Mass spectrometry of 2-bromo-i-hydroxy-,
7=-bromo-l-hydroxy-2-bromo-l-hydroxy-3-methyl-, 3-acetoxy-
4 -bromo=-, 2—-acetoxy-l-bromo-, 3-acetoxy-7-bromo-,
3~acetoxy~2=~bromo-4-methyl~, 2,4-dibromo-i-hydroxy-,
2—~acetoxy~1l, 4-dibromo-, 3-acetoxy-2, 4-dibromo-, 2,4-

bromo=3-methyl-~l~hydroxy-, and 3-acetoxy-2,4,7-tribromo

xanthones has been presented.

Monobromohydroxyxanthones

The characteristic fragmentation of hydroxyxanthones31

is the ready loss of CO which is followed by a loss of CHO,
In case of bromohydroxyxanthones, the molecular ion is the
base peak. The major fragmentation route (Scheme 1) is

initiated by the loss of Br followed by the successive loss



213

of two molecules of CO leading to the ion of m/e 183,
which then follow the usual fragmentation of xanthone3i.
In case of 2-bromo-l-hvdroxy-3-methylxanthone, no loss

of OH or Me is observed which may be due to the formation
of stable ion, like structure of xanthone (Scheme 2).

In case of 2-bromo-l-hydroxyxanthone and 7-bromo-l-~hydroxy
xanthone, absence of (M+ <. OH) and M+-—Br—-OH) peaks

indicates that the alternate path of fragmentation2 is not

possible in these bromohydroxyxanthones.,

Acetoxvbromoxanthones

The mass spectra of 3-acetoxy-4-bromoxanthone, 3-
acetoxy-7-bromoxanthone, 2-acetoxy-l-bromoxanthone, and
3-acetoxy-2-bromo-4-methylxanthone show the characteristic
loss of ~COCH2 group by Mclafferety rearrangement from .the
molecular ion to form the stable bromohydroxyxanthone ion
radical :which forms the base peak m/e 292, 290 (100%)
in the spectrum and not the parent ion peak, The chara-
cteristic loss of CO from xanthone nucleus results after
the loss of —COCHz. Loss of Br is then observed from the
base peak, which gives m/e 212 (3-10%) and further
fragmentation then proceeds according to fragmentation
pattern of monohydroxyxanthones (Scheme 1). Another way-

of fragmentation from the base peak m/e 290, 292 is the

loss of CO followed by the loss of CHO.



214

Dibromoxanthones

In the mass spectrum of 2,4-dibromo-l~hydroxyxanthone,
molecular ion m/e 370 (100%) is the peak from which the
loss of CO is observed., However, the actual fragmentation
stafts after the loss of one -Br from the base peak and
then the fragmentation pattern is similar to that of
monobromohydroxyxanthones, In case of 2-acetoxy-l, 3~
dibromoxanthone, molecular ion peak m/e 370 (27%) is not
the base peak, first loss of —COCH2 and Br occurs to
give the base peak at m/e 290 (100%). In case of 3-acetoxy-
2,4~dibromoxanthone, the base éeak is observed at m/e

368, 370, 372 (52, 100, 50) after the loss of COCH., In

2.
case of l-hydroxy—2-bromo-3-methylxanthone, molecular ion

is the base peak.

Tribromoacetoxyvxanthone

After the logs oﬁ -COCHz, base peak 1s obtained at
m/e 446, 448, 450, 452 (33%, 100%, 93%, 28%) indicating
the presence of three bromines in the molecule. After the
loss of --COCH2 and Br molecule, fragmentation pattern
remains same as that of dibromohydroxyxanthones (Scheme 2).
The decomposition of the isomaric moncbromohydroxyxanthones
under electron impact are very similar to each other so
that it is difficult to distinguish between them in this
way but it is easy to know that how many bromine atoms are
presénﬁ in the molecule by looking at the base peak pattern

or molecular ion peak.
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EXPERIMENTAIL,

For general'remarks, see Chapter II, Experimental,

' 2,4-Dibromo~3-hydroxyxanthone (1)

3-Hydroxyxanthone (4.2 g; 0,02 mol) was dissolved
in glacial acetic acid (100 ml) and to this liquid
bromine (2 ml) was added. The reaction mixture was
stirred for 2 hr and poured into water. The separated
produqt was crystallised from dimethyl formide to give
(1) as yellow needles m.p. 282° (lit,;7 m.p. 279°)
Yield (3.0 g).
Analysis : Found s C, 42.75; H, 2.280 %,

C13H603Br2 : regquires : C, 42,39; H, 1,902 %.

2,4-Dibromo-3-acetoxvxanthone (2)

The compound (1) (0.5 g) acetic anhydride (5 ml)
and pyridine (1 ml) was heated on a water bath for 12 hr,
The reaction mixture was worked up as before gave the
product which crystallised from chloroform or acetic
acid or alcohol to give (2) as white needles m.p. 222°
Yield 0.3 g.
Analysis : Found : C, 43.88; H, 2.28 %,

1

C15H803Br2 s requires : C, 43.49; H, 1,942 %,

3-Hydroxy—-4-bromoxanthone (3)

3-Hydroxyxanthone (2.0 g,0.01 mol) was dissolved in

217

glacial acetic acid (80 ml) and warmed upto 55°C, Pyridine
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hydrobromide perbromide (3,2 g. 0.01 mol) was then added,
The reaction mixture was stirred for 30 min. and diluted
with water, the product obtained was crystallised from
ethyl acetate to give (3) as brown needles, m.p. 254°
(1.8 o). |

Analvsis ¢ Found : C, 53.33; H, 2.545 %.

Cyq5tn04Br ¢ requires : C, 53.79; H, 2.41 %o

3-Acetoxv-4-bromoxanthone (4)

A mixture of product (3) (0.2 g) acetic anhydride
(4 ml1) and pyridine (1 ml) was heated on a water bath for
15 hr. The reaction mixture was worked up in usual manner,
The product obtained was crystallised from alcohol gave (4)
as yellowish white needles m.p. 181° (0.15 g).
Analysis : Found : C, 54,24; H, 2.91 %.

C15H904Br : requires : C, 54,05; H, 2,70 %.

2=Bromo-3-hvdroxyxanthone (5)

2, 4-Dibromo~3~-hydroxyxanthone (2) (2,35 g) was
refluxed with dimethylaniline for 1/2 hr. The reaction
mixture wag then poured into cold dil.hydrochioric acid,
the separated product was filtered off and crystallised
from alcohol-benzene mixture to yield (5) as white needles

m.p. 310° yield 40 to 50 %.
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2, 4~-Dibromo-1-hydroxyxanthone (6)

l-Hydroxyxanthone (2.1 g,, 0,01 mol) was dissolved
in glacial acetic acid (50 ml) and to this liquid bromine
(1 ml) was added. The reaction mixture was stirred for
3 hr and worked up as described earlier. The product
obtained was crystallised from benzene gave (6) as yellow
shining pellets m.p. 228° (1it%’; 226°). Yield (1.6 g).
Analysis : Pound : C, 42,78; H, 2.333 %.
C13H603Br : requires : C, 42.39; H, 1.90 %.
NMR (CDC1,) :§ 13,52, s, 1H, OH; 7.85 to 7.3, m, 3H,
H-5, H~6 and H=-7¢ 8.15, s, 1H, H-3; 8,3, d4dd4, 1lH, J=9, 2Hz,

H-8,

2,4-Dibromo=1l-acetoxyxanthone (7)

A mixture of compound (6) (0.2 g), acetic anhydride
(5 ml) and pyridine (2Aml) was heated on a water bath
for 20 hr. The reaction mixture was worked up as described
before, The product obtained was crystallised from a '
mixture of benzene and petroleum éther gave (7) as pale
yellow cubes m.p. 139°C,
Analysis 3 Found : C, 44,02; H, 2,19 %,

C15H803Br2 : requires : C, 43,49; H, 1,942 %,

2=Bromo-1-hvdroxyxanthone (8)

1-Hydroxyxanthone (2.0g,0.01 mol) was dissolved in

glacial acetic acid (50 ml), pyridine hydrobromide
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perbromide was then added and the reaction ﬁixture

was stirred for 1 hr at room temperature, The reaction
mixture was worked up as usual, The product obtained
was crystallised from benzene to give (8) as yellow tiny
needles m.p. 170°-72° yield (1.4 g).

Analysis : Found : C, 54.20; H, 2.766 %,

C,3H,0,Br ¢ requires : C, 53.79; H, 2,413 %.

1, 3=Dibromo-2-hydroxyxanthone (9)

2-Hydroxyxanthone (2.1g.0.,01 mol) was dissolved in
glacial écetic acid (100 ml) and to this bromine in
acetic acid (5.5 ml; 4.75% w/v) was added slowly. The
reaction mixture was stirred for 1 hr at 55°, The
separated soelid was filtered off, which was found to be
2—hy5roxyxanthone (0.2g). The filtrate was diluted with
water. The separated product was crystallised from
aqueous dioxan gave (9) as yellow needles m.p. 205-7°

(1it%7s 202°) vield 1.2 g.

1, 3-Dibromo-2-acetoxyxanthone (10)

A mixture of (9) (0.2g), acetic anhydride (5 ml)
and pyridine (1 ml) was heated on a water bath for 10 hr,
The product obtained after usual work: up, crystallised
from aqueous alcohol gave (10) as brown needles m.p.175°,
Analysis ¢ Found : C, 43,19; H, 2.34 %,

ClSH804Br2 requires : C, 43,49; H, 1,942 %.



1 -Bromo-2-hydroxyxanthone (11)

2-Hydroxyxanthone (0.532 g; 0.015 mol) was dissolved
in glacial acetic acid (60 ml), pyri&ine hydrobromide
perbromide (0.8g), was then added in one lot, reaction
mixture was stirred For 1/2 hr at 50°C and allowed to
staﬁd over night at room temperature. The reaction
mixture was wo;ked up as usual. The product thus obtained
was crystallised from acetic acid gave (11) as yellow
needles m.p. 220°C Yield (0.4 g).
Analysis ¢ Found ¢ C, 54,20; H, 2,590 %.

C13H7O3Br requires : C, 53,79; H, 2.413 %,

1-Bromo-2~acetoxyxanthone (12)

A mixture of compound (11) (0.3g), acetic anhydride
(5 ml) and pyridine (1 ml) was heated on a water bath
for 11 hr., The reaction mixture was worked up as usual.
The product obtained was crystallised from alcochol gave
(12) as white needles. m.p. 198° (0.2 gle
Analysis : Pound : C, 54,33; H, 2,873 %,

C15H904Br regquires ¢ C, 54.05; H, 2.70 %,

2,4-Dibromo-1-hyvdroxy-3-methvlxanthone {(13)

1-Hydroxy-3-methylxanthone (2.0g,0.01 mol) was
dissolved in glacial acetic acid (80 ml) and to this

bromine in acetic acid (5.5 ml; 4.75 % w/v) was added slowly.



The reaction mixture was stirred for 1 hr and allowed

to stand over night at - room temperature., The separated
product was crystallised from benzene gave yellow needles
mop. 202° (1.6 @)

Analysis : Found : C, 43,96; H, 2,014 %,

C14H8038r2 requires : C, 43,52; H, 2,072 %.

2,4-Dibromo=-l-acetoxy-3-methylxanthone (14)

A mixture of (13) (0.2 g), acetic anhydride (6 ml)
and pyridine (1 ml) was heated on a water bath for 18 hr.
The reaction mixture was worked up as usual. The product
crystallised from aqueous alcohol gave (14) as white
needles m.p. 190° (0.1 g).

Analysis : Found : C, 44.,74; H, 2.834 %.

016H1004B;irequires : C, 44.85; H, 2,336 %

Bromination of l-hydroxy-3-methylxanthone with NBS

1~Hydroxy-3-methylxanthone (2.2 g) was dissolved in
CCl4 (200 ml), to this NBS (2 g) and few crystals of
benzoyl peroxide were added, the reaction mixture was
refluxed for 10 hr volume of CCl4 was reduced to 50 ml
by distillation., The separated product was filtered off
and washed with hot water (5x50 ml). The product crysta-
llised from bengene gave vellow shining needles m.p. 202%
(mix m.p. with (13) showed no depression).

Analysis : Found : C, 44,69; H, 2.439 %,

C14H8038r2 requires : C, 43.52; H, 2.072 %,
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1 -Hydroxy-2-bromo-3-methylxanthone (15)

1-Hydroxy-3-methylxanthone (2.0 g) was dissolved
in acetic acid (100 ml), warmed up to 50°, pyridine
hydrobromide perbromide (3.2/g?0.01 mol) was then added.
Thé reaction mixture was stirred for 30 min and diluted
with water, the product obtained was crystallised from
alcohol and benzene mixture yielded pale greenish colour
needles m.p. 186-8° Yield (1.8 g).
Analysis : Found : C, 55.08; C, 3,101 %.
C14H903Bf requires : C, 55,263 C, 2,90 %,
Acetate. (153) (AC,0/pyridine) m.p. 155°.
Analysis ¢ Found : C, 55,31; H, 3.563 %,

C,gH1104Br requires : C, 55.33; H, 3.17 %.

1 -Methoxy~3-methyl-4d~bromoxanthone (16)

1-Methoxy-3-methylxanthone (4.5 g) was dissolved
in carbon tetrachloride (159 ml), to this NBS (4 g)
and few crystals of benzoyl peroxide were added, the
reaction mixturelwas refluxed for 7 hr, after cooling,
the separated product was fiitereé off, washed with hot
water (300 ml), the product obtained was crystallised
from agueous alcohol gave (16) as white needles m,.p. 158°
Yield (4.4 g).
Analysis :Found : C, 56,52; H, 3.871 %,

C15H11038r requires ¢ C, 56,60; H, 3.45% %,
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2-Bromo~3~hydroxy-4-methylxanthone (17)

3-Hydroxy-4-methylxanthone (1.1 g) was dissolved
in acetic acid (100 ml) aﬁd to this pyridine hydrobromide
per bromide (1.6 g) or bromine (0.5 ml in 5 ml acetic
acid) was added. The reaction mixture was stirred for
1/2 hr, and then poured into water, separated product
was crystallised from dioxan gave (17) as buff coloured
powder m.p. 282-4°C (0.8 g).
Analysis : Found : C, 54,99; H, 55,26 %.

C,4HgO04Br requires : C, 55.26; H, 2.96 %e

2-Bromo-3-acetoxy-4-methylxanthone (18)

A mixture of compound (17) (0.2 g) acetic anhydride
\(5 ml) and pyridine (1 ml) was heated on & water bath
for 10 hr., The reaction mixture was worked up as ﬁsual.
The product crystallised from agueous acetic acid gave
white needles m.p. 202° Yield (0.15 g).
Analysis : Found : C, 54,86; H, 3,283 %.

C16H1104Br requires : C, 55,33; H, 3,17%.

Condensation of resorcinol with methyl 2-~hvdroxy-~5-bromo-

benzoate s '(19) and (20)

A mixture of resorcinol (1.1 gz 0.01 mol), methyl-2-
hydroxy-5-bromo benzoate (2.3 g; 0.01 mol) and diphenyl
ether (5.5 ml) was refluxed for 17 hr. The reaction

nixture was then subjected to steam distillation.
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The product obtained was washed with sodium bicarbonate
solution and then with water. The yellowish green solid
thus obtained was chromatographed over silica gel coloumn,
Elution with (i) petroleum ether (1000 ml) gave a yellow
so0lid which was crystallised from benzene petrcleum ether
to give (19) as yellow needles. m.p. 178O Yield 0.6 g.
Analysis : Found ¢ C, 53,93 H, 2.76 %,

C13H703Br requires : C, 53,79; H, 2,413 %,

Acetate m.p. 196-8° (ii) Further elution with benzene
(1000 ml) benzene~chloroform (50:50) (1500ml) and
chloroform (1500 ml)} gave a cream coloured solid, which
crystallised from alcohol or alcohol benzene to give (20)
as yellowish white needles m.p. 300-1° Yield 0.4 g.
Analvsis : Found :C, 54,23; H, 2.822 % .

Cl3H7O3Br requires ¢ C, 53,79; H, 2,413 %,

3-Acetoxy~7-bromoxanthone (21)

(20)
A mixture of compound¢j0.20 g), acetic anhydride

(4 ml) and pyridine (0.2 ml) was heated on a water bath
for 15 hrs. The reaction mixture was worked up as usual.
It was crystallised from acetic acid as white needles
m.p. 145-150°. Yield 0.15 g. |

Analysis : Found :C, 54,39; H, 2.996 %.

C15H9048r requires : C, 54.05 H, 2.70 %.

»



2,4,7-Tribromo-3-hydroxyxanthone (22)
{

7-Bromo-3~hydroxyxanthone (0.6g) was dissolved in
glaéial acetic acid (50 ml) and to this pyridine
hydrobromide per bromide (0,650g) was added in- one lot.
The reaction mixture was stirred for 1/2 hr at room
temperature. The product obtained after usual work up,
crystallised from dioxan petroleum ether mixture gave
(22) as yellow tiny needles m.p. 275°.

The product on acetylation with acétic anhydride
and pyridine gave acetoxy derivative (23) which
crystallised from acetic acid or agueous alcohol as
vellow needles m.p. 1980.

Analysis 3 Found : 36.77; H, 1.635 %,
C15H604Br3 requires : 36,74; H, 1.429 %.
7-Bromo-3-acetoxyxanthone on treatment with pyridine

hydrobromide did not give any brominated product,

4, 7-Dibromo-3-hydroxyxanthone (24)

7-Bromo-3-hydroxyxanthone (0.6g) was dissolved in
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chloroform-methanol (10:90, 100 ml), pyridine hydrobromide

per bromide (0.6g) was then added in one lot, The reaction

mixture was stirred for 1/2 hr at 0-10°C and allowed to

stand for 3 hr. chloroform was evaporated on a water bath
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and the reaction mixture was diluted with water (200 ml),
the separated product was crystallised from alcohol gave
(24) as light buff colour shining needles m.p. 245°(0, 3q).
Analysis ¢+ Pound C, 41,97; H, 2,389 %,

013H

6O3Br requires : C, 42,39 H, 1,902 %,



229

(10) V.Jayalakshmi, S.Neelkanthan and T.R.Seshadri;

Curr, Sci., 37, 1961 (1968).

(11) J.Santesson and G.Sundhdm,, Ark, kermi., 30,

427 (1969); C.A., 70, 106309 t (1969).

¢12) R.Kurdukar and N.V.Subba Rao., Proc. Indian

Acad, Sci., 57, 280 (1963),

(13) TI.Okabayashi and N,Iwata., Che. Pharm, Bull.,

'

28, 2831 (1980).
(14) E.G.Sundhlom; Tetrahaedron; 34, 577 (1978),

(15) J.A.Elix, H,W,Musidlak, T.Sala and M,V,Sargent;

Aust, J, Chem; 31, 145 (1978).

{16) L.Fitzpatrik, T. Sala and M.V.Sargent;

J.Chem. Soc. Perkin trans. I; 85 (1980), -

(17) D.K.Bhardwaj, R.K.Jain, S.C.Jain and C.K,Mehta;

Indian J.Chem. 17B, 288 (1979},
(18) S.N.Dhar; J.Chem. Soc., 109, 745 (1916).
(19) Ss.N.Dhar; J.Chem. Soc., 117, 1053 (1920).

(20) A.Lespagnol and J.Dupas., Bull. Soc. Chim.,

4, 541 (1937); C.A,, 31, 4668 (1937).

A

(21) S.P.Shanmuganathan; J.,Annamalai Univ., 29,

189 (1954); C.A., 50, 7107 (1956),



(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

934

R.l..Webster, J.Marshall and H.Fallscheer;
J.Econ, Ent,, 33, 909 (1940); C.A., 35,

1568 (1941),

L.FP.Steiner and S.A,Summerland; J.Econ. Ent.,

36, 435 (1943), €. A, 38, 450 CI1944).

E.J. New Comer; J.Econ. Ent., 36, 344 (1943),

A.B.Sen, A.K.Sen Gupta; J.Ind. Chem, Soc.,

32, 619 (1955).

E.G.Davis and E.C.White., J.Urol., 2, 107 (1918);

C.A., 12, 2015 (1918),

———

E.Konig and St.V., Kostanecki; Ber; 1944 (1894),
Y.G,.Gaekwad, "Studies in Xanthones" Ph,D, Thesis

M.S,University 6f Baroda, 1976.

S.Mary Elizabeth Englert and S.M.McElvain, J.Am,

Chem. Soc; 51, 863 (1929).

C.S.Barnes and J.L.Occolowitz; Aust.J.Chem,, 17,

975 (1964).

P.Arends, P.,Helboe and J,Moller; Org.Mass,

Spectrem, 7, 667 (1973).

I.Granoth and H,J.Pownall; J.0rg.Chem, 19, 2088

(1975).



