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SUOURY

Naphthalene and its derivatives are of considerable
importance because of their applications and because the
naphthalene derivatives occur ;n nature, especially in the
form of naphthoquinone der;ygtivds.’Extensive work has been
done on the monohydroxy naphthalenes ard various heterocyclic
compounds have been synthesised from naphthols. The studies
on fingdroxy naphthalenes are comparatively meagre. Some Work
has been carried.out on dif ferent dinydroxy naphthalenestto
establish the bond structure. Investigations:on the electro-
pailcle substitubion in dihydroxy naphthaleneshas been going
on in our laboratories, The present investigation deals with
the synthesis of oxygen heterocyclic compounds from them
®pd the synthesis of bichromonyls,bieoumarinyls,bibenzofuranyls
\gnd biflavonquderivatives from k,kldihydroxy diphenyl ether.,

 “hepber ] deals with the synthesis of various
¢-8nd y-pyrone derivatives from diShydroxy naphthalenss or
?h@ir appropriate derivatives by the _application of various
reggtlons such as Pechmann sPerkin Khoevenagel and Kbstaneckl;
Robinson acylation. 2 7 Dihydroxy naphthalene on Pechmann

condensation.with “malic acid in the prescnce of _cone 4sulphuric
acid afforded 7_hydroxy naphtho (2 1:6, 5 )a-pyrone . This
product was also obtained by Perkin acetylatlon of the known
2, 7-d1hydrQxyrlfpaphthaldehydg fqliowgd by’hydrolysis with
conc.Sulphu;ig acid and by Knoevenagel condensat ion of

2,?-dihydroxy-l.naphthaldehyde with diethyl malonate in the
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Presence of piperidine and the hydrolysis and deearboxylation

Y ?
of ethyl.7-hydroxy naphtho(2,1:6,5 )a-pyrone-3-carboxylate.
formed. : . . . . o
2,7-Dihydroxy naphthalene on Pechmam condensation

w1th ethyl acetoacetate in alcohol in the presence of hydrogen
chloride gas gave 7-hydroxy_4-methyl naphtho(2,1:6, 5 )a-pyrone

previ ouslv ~obtained by Buu H01 et al. waever ~when the ]

-

acid,?-hydroxy-l&-methyl naphtho(2 3 6 5 )a-pyrone was obtalned.
*he structures of these isomers were assigned on the basis of
?he QMB data; The a-pyrones were characteriSed by tneir
conver51on to the correSponalng acrylic acld derivatlves. ‘

The acryllc acid derivative obtained from 7_hydroxy-hhmethyl )
naphtho(2,3:6, 5 )a_pyrone was further oxidised to 2 7-dihydroxy_
3~naphth01c a¢id proving the linear structure of this 1somer.
The mixed m.p. of the two isomers was depressed by over 40° .
The methoxy derivablves of the two isomers were also prepared
#nd their m.ps.were found to be different. - .

' ) _@beg‘§Qe_condensatiep was carried out with excess
of‘ethyl‘_aeefceeeetafte in the presence of cone.sulphuric acid
a‘preéue§_insolub1e in alkali was obtained. It analy sed for a
di-g-pyrone, bntiﬁheedefinite_strueture could not be assigned
as it wae‘fougd insqluble:in most of the solvents. and therefore
the NMR ebuld not be taken.

. 7-Hydroxy-4.methyl naphtho(2,3: 6 . )a_pyrone was
formylated with hexamine in acetic acid 7-Hydroxy-8.formyl.
4-methyl naphtho(a 3:6 5 )a-pyrone structure has been assigned
to this product on the basis of the NMR data. The synthesis
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of 4lmethy1 naphtho(2,3:6:5'ahd 7,8:6",5")di-0a-pyrone has
been achieved by the Knoevenagel condensation of‘?-hydroiyb
8-formyl-“-methyl naphtho(2,3:6,5 )a-pyrone with diethyl
malonate and hydrolysis followed by the decarboxylation

of the product obtgined,

1,4~Dihydroxy naphthalene on condensation with
ethyl acetoacetate in the presence of sulphuric acid afforded
h—hydroxy—hlmethyl naphtho(l,Z:6:5')a-pyrone.l,k-Diacetoxy
naphthalene on Fries migration gave 1,4-dihydroxy-2-acetyl
naphthalene which on condensation with diethyl carbonate in
the presence of pulverised sodium yielded h,hldihydroxy
naphtho(1,2:6;5')a—py;one.

The Y-pyrone derivatives were prepared from dihydroxy
naphthalenes by condensation with ethyl acetoacetate in
belling diphenyl ether,

l;h—Dihydroxy naphthalene ggve a product to which
the h~hydroxya21methyl naphtho(l,2:6:5')Y-pyrone structure
has been assigned as it was different from the corresponding
a-pyrone and on alkaline hydrolysis gave 1,4wdihydroxy-2-

acetyl naphthalene,
Similarly 1,5-dihydroxy naphthalene when condensed

with ethyl acetoacetate in boiling diphenyl ether gave a
product to which the 5-hydroxy-2-methyl naphtho(l,2:6,5 )
Y-pyrone structure has been assigned as it was found to be
different from 5~hydroxy—ulmethyl naphtho(l,Q:6:5')a~pyrone
on comparison, . ‘

2,7-Dihydroxy naphthalene gave a product to
which the 7-hydroxy-2-methyl naphtho(2,1:6,5 )

Y-pyrone structure has been assigned as it
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a#d was different from héfh the angular and the linear .
_a-pyone isomers described before,
2,7-Dihydroxy-1,6-diacetyl naphthalene on
Kostanecki-Robinson bengzoylation with benzoic anhydride and
sodium benzoate gave 2! ,2"-c;imethy1—3" ,3"-dibenzoyl naphtho
(2,1:6§§' and 7,6: 6",5Mdi-ypyrone, Debenzoylation of this

compound did not succeed,

_ Chapter II deals with the synthesis of various
¥-pyrone derivatives from the hydroxy ngphtho a-and
Y-pyrones, \

7-Acetoxy naphtho(2,136:5')a-pyrone,prepared by
Perkin acetylation of 2,7-d1hydroxy-l-naphthaldehyde,when
subjected to Fries migration afforded a product whieh was
insoluble in most of the solvegtsf Its NMR therefore could
not be tgken, 7—Hydroxyb6-acet§l naphtho(2,1:6:5')a—pyrone
structure was assigned to it on the basis of the NMR data
of the gcid derlvative obtzined from it by its condensation
with ethyl bromgaceﬁate and hydrplysis*of the ester
obtained, ‘ '

7-Bydroxy-6-agcetyl naphtho(2,l:6:5')a-pyrone was
converted into its benzoyloxy derivative which wés subjected
to Baker-Venkataraman rearrangement with powdered potassium
hydroxide in pyridine, The P-diketone obtained was cyclised
with conec,sulphuric pcid to naphtho(2,1:6;5')a-pyrono-2“~
phenyl(?,é:6",%")Y—pyrone.

7-Hydroxy-6-acetyl naphtho(2,1:6:5')a~pyrone when
subjected to XKostanecki-Robinson benzoylation by heating it

with benzoic anhydride énd sodium benzoate gave naphtho -
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(2,1:6:5’)a-pyrone-é"_phenyl.3”-benzoyl(?,é:é",5”)y_pyron§.
When the same o-hydroxy acetyl derivative was heated with
acetic anhydride and sodium acetite it gave naphtho
(2,1:6:5’)a.pyrono_Q".methyl-B"acetyl(7,6:6",5")y-pyrone.

7-Hydroxy-8-acetyl-h:methyl naphtho(2,3:6:5,)
a-pyrone was prepared by subjecting 7-acetoxy-h:metny1
naphtho(2,3:6:5,)a-§yrone to Pries mirgation. The‘structure
was assigned on the basis of the NMR spectral data.

The synthesis of h:methyl naphtho(2,3:6’,5,)a-pyrone
2”_phenyl(7,8:6”,5”)y-pyrone was gehieved b& two different
routes (i) by subjeqting 7_benzoyloxy—8-acetyl-M:methyl
napntho(2,3:6:5,)a_pyrone to Baker.Venkstaraman rearranéement
in pyriaine with potassium hydroxide,when a.cyclised product
was obtained to which 4 me thyl naphtho(2,3:6:5’)a.pyrono~2”-
pheny1(7,8:6?,5”)y_pyrone structure waé assigned (i1i) by
condenéing 7.hydroxy-8,acetyl-h:methyl naphtho(2,3=6:5,)
a-pyrone with benzaldehyde in the presence of aleoholic
potassium hydroxide and eyclization and debgdrogenation of
7-hydroxy-8—einnamoyl-%imethyl naphtho(2,3:6:5’)a-pyrone
forméd with selenium dioxide in iso-amyl aleochol. A similar
condensation with anisaldehyde ggve the 2”(p4methoxy phenyl)
derivative.

7_Hydroxy-S-acetyl_H:methyl naphtho(2,3:6:5’)
a-pyrone on Kostanecki.Robinson benzoylation as usual gave
4:methy1 naphtho(2,3:6:5’)a-pyrono-z”.phenyl.B"-benzoyl
(7,8:6",5")y_pyr6ne. The debenzoylation of this flavone did
not sueceed. The same o-hydroXy acetyl ketone derivative on

. it
Subgecting;to Kostanecki-Robinson acetylation afforded

Y
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H.methyl naphtho(2,3 6. 5 )a-Pyrono-z”;methyl_3” acetyl
(7,8:6” 5”)f'pyrone.

Similarly 5,hydroxy-6»acetyl-4:methyl naphtho
(1,2:6:5’)aﬂpyrone through benzoylation followed by Baker.
Venkataraman transformation with pyridine and potassium
hydroxide gave directly the cyclised product, 4 wmethyl
naphtho(l,2:6:5’)a,pyrono-z”-phenyl(ﬁ,6:6”,5”}y-pyrone.

The same flavone derivative was obtained when 5.hydroxy—6.
acetyl*Himethyl naphtho(l,2:6:5’)a_pyrone was condensed with
bengzaldehyde in the presence of alcoholic potassium
hydroxide and the product obtained was cyclised and
dehydrogenated by refluxing with selenium dioxide in iso.
amyl alcohol.

Kostanecki.Robinson benzoylation and acetylation
of 5-hydfoxy,6-acetyl“4:methyl naphtho(1,2:6:5’)a~pyrone
yielded himethyl naphtho(1,2:6:5,)a,pyronowa”,pheny1_35_
benzoyl(5,6:6°,5") y-pyrone and 4:methyl naphtho(1,2:6:5,)
a—pYI‘Ono.-2”..methyi..3”-acetyl( 5,6:6”,5") y.pyrone.

5...Hydroxy..é...acetyl—z’.methyl naphtho(1 ,2:6,,5 ,)
y-pyrone prepared from 5.acetoxy. 2:methy1 naphtho(1,2: 6,5,)

Y =DYrone through Fries migration gave 2.methy1 2 _phenyl
naphtho(1,2:6 5 and 5,6:6”,5) di.y-pyrone on benzoylation
and Baker.Venkatarsman transformetion with solid potassium
hydroxide in pyridine of the benzoyl derivativétﬁéyclisation
of the pg.diketone derivative with cone.sulphuric acid.

Kostanecki-Robinson acetylatlon of S_hydroxy-é_

acetyl~2.methyl naphtho(1,2: 6 5 )y-pyrone gave 2 2”*dimethy1
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o ’ 9 '
3’_acetyl naphtho(l,2:6,5 and 5,6:6”,5")dl-y-pyrone.

_Chapter III deals with the synthesis of variéus
furonaphtho-a;and y-pyrones from the appropriate derivatives
of hydroxy naphtho-g.and y-pyrones. 5

7.Hydroxy-b-acetyl naphtho(2,1:6:5,)a-pyr0ne
was condensed with ethyl bromoacetate in the presence of
anhydrous potassium carbonate in dry acetone. The rresulting
ester was hydrolysed to 7-carboxymethoxy-b6-acetylnaphtho
(2’1:6;5,)‘1.13371‘0119. Through simulteaneous eyclisation and
decarboxylation by refluxing it with acetic anhydride and
sodium acetate gave 3V.methyl naphtho(2,1:6:5,)a—pyrono
(7,6:57, %" furan.

7.-Hydroxy naphtho(z,l:é:5’)a—pyrone was converted

ato its allyloxy derivative by condensing it with allyl
bromide, which on Claisen rearrangement gave 7-hydroxy.8-
allyl naphtho(2,l:6:5,)a-pyrone. The structure was assigned
on the basis of the NMR data. This o.hydroxy allyl derivative
was triturated with conc.sulpghuric acid when 27.methyl
naphtho(2,1:6:5’)aopyrono(7,8:5”,4”)2”,3”-dihydrofuran was
obtained which on dehydrogenation with palladised charcoal
in diphenyl  ether gave 2Y.methyl naphtno(2,1:6:5,)a-pyrono
(7,8:57 4 furan. -

Synthesis of 3”,4:dimethyl naphtho(2,3:635!)
a-pyrono(7,8g5”,4”)furan was achieved by the condensation of
7—hydroxy-8,&cetyl-4:methyl naphtho(2,3:6:5’)a-pyrone with

~ethyl bromoacetate, Hydrolysis of the ester obtained with

sodium hydroxide and - heating the ecorresponding acid
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obtained with sodium acetste and .acetic anhydride.

7.A11yloxy_4:methyl naphtho(2,3:6:5,)a-pyrone was
subjected to Clalsen rearrangement “ine dimethyl aniline.
7-Hydroxy.8 allyl-% -methyl naphtho(2,3:6 5 )a-pyrone
structure was as’signed on the basis of NMR data to the
product obtained. This was acetylated and brominated and
the dibromo derivative was subjected to the action of
aleoholic potassium hydroxide when the desired 2”,4:dimethyl
naphtho(2,3:6:5’)a-pyrono(7,8:5”,4”)furan was obtained,

Synthesis of n:methyl naphtho(2,3:6:5,)a-pyrono
(7,8:5” %) furan was achieved by two different routes. By
condensing 7ghydroxy~8-formyl-4:methyl naphtho(2,3:635’)
a-pyrone with ethyl bromoacetate and subsequent hydrolysis
and cyclisation of the 7-carbethoxymethoxy-B,formy1-4:
methyl naphtho(2,3:6:5’)a_pyrone derivative formed.The same
o-hydroxy formyl derivaTtive was condensed with ethyl bromo.
malonate in the presence of anhydrous potasSium carbonate
in dry methyl ethyl ketone which yielded the cyclised product
4:me$hy1~2”_carbethoxy naphtho(2,3:6:5,)a-pyrono(7,8:5”,4”)
furan. This on hydrolysis with a mixture of acetic acid and
hydrochloric acid gaye the corregponding acid which on
decarboxylation with copper bronze in quinoline gave the above
furan.

7_Hydroxy-6-acetyl_h:methyl naphtho(2 1-6’5’)

e¢-pyrone was prepared as usual from ?,hydroxy,h.methyl

naphtho(2,1:6 5 Ya-pyrone. This structure was assigned on

the basis of the NMR dgta. It was condensed with ethyl

2
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bromoacetate. and the éster obtained through uSual react ions
was converted into 3”,4-dimethyl naphth0(2,1=695 ) a-pyrono
(7,6:5%, 4 turan.

7,Hydroxy_h:methy1 naphtho(2,1:6:5’)a—PYr0ne by
al’lylation with 211yl bromide followed by Claisen
rearrangement “in . dimethyl aniline gave 7-hydroxy.8.allyl.
4 me thyl naphtho(2,1:6:5,)a~pyrone. The structure was
assigned on the basis o§f§ﬁR data. This was cyclised by
triturating with conc .sulphuric acid to 2”,4:dimethyl
naphtno(2,1=6:5’)a-pyrono(7,8:5”,4”) 27,3%.dihydro furan,
Attempt to dehydrogenate this with palladised chaycoal did
not succeed., ,

The synthesis of 2”,%:dimethyl naphtho(l, 2;6,5,)
-pyrono(5 6:5% 4”)furan was - ©5 achieved from § -allyloxy.
h-methyl naphtho(l,2:6, 5 )a-pyrone through similar reactlonsa

5.-Hydroxy.6-ace tyl..e_me thyl naphtho(1,2:6, 5 )
Y=pyrone was condensed with ethyl bromoagetatg as usual
and the ester obtained was hydrolysed and.%gaz§glised with
acetic anhydride and sodium gcetate to 2’3”-dimethyl naphtho
(1,2:6 5 )y-pyrono(B,6:5°% 4”)furan.

Attempt to synthesise 2 2”-d1methyl naphtho
(1,2: 6. 5 )y-pyrono(5 6:5” 1) furan from 5.hydroxy.. 2_methy1
naphtho(1,2: 6 5 )y-pyrone, through the intermediate 5-hydroxy.
6-a11y1_2.methyl naphtho(l,2:6, 5 )y=-pyrone did not succeed.

Chapter IV deals with the synthesis of some oXygen
heterocycles from 4,4:dinydroxy diphenyl ether.

The synthesis of bi(2;methy1-6-chromonyl)ether was

-~ . ) ’
“athieved by the Claiser condensation of 3,3:diacetyl-4,%-
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dihydroxy dlpbenyl etirer, prepared by the PFries migration
of 4,4_diacetoxy diphenyl:z-ether,with ethyl acetate in
the presence of pulverised sodium. The product underwent
simultaneous condensation and eyclisation giving bi(2.methyl.
6-chromonyl)ether.

3,3.Diacepyl.k, k dihydroxy dipheryl ether on
Kostanecki-Robinson a.8%ylation by hegting with acetic
anhydride and sodium acetate gave bi(2-methyl.3.-acetyl_6.
chromonyl)ether. The deacetylation of this with aleoholie
potassium hydroxide did not succeed.

_4,4:Dihydroxy diphenyl ether on reaction with
dcrylonitrile in the presence of cupric oxide gave 4,4:
di( w:cyanoetpoxy)dipheqyl ethgr which on hydrolysis with
qonc.hydrochlorig»gcid_gave tbe corresponding acid. This was
¢yclised in the presence of polyphosphoric acid ?o bi(6-
chromanonyl)ether Which on dehydrogenatiqp~with palladised
charcoal in d;phenyl ether)gave bi(6-chromonyl)ether.,

Attempt to condense k,kldihydroxy diphenyl ether
With-(i)malic acid in the presence of‘qonc.sulphuric acid
(ii) with ethyl acetoacetate in the presence of several
condenSLng agents did not succeed. The original dlhydroxy
dlphenjl ether was recovered. The condensation of k, 4_
dlhydroxy diphenyl ether with ethyl acetoacetate in boiling
diphenyl ether also did not succecd.

3,B:Diacety1-4,4:dihydroxy diphenyl ether ons
condensation with diethyl carbonate in the presence of

b
bulverised sodium gave bi(hnnydroxy-é-coumarinyl)ether.

»
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The synthesis of bi(3-methyl-5-benzofuranyl)ether
was achéeved through the Qondénsation of 3,3'-diacetyl-l,4! -
dihydroxy diphenyl ether with ethyl bromoacetate, the
hydrolysis of the ester to corresponding acid and its
eyclisation as usuai.

Bi{6-flavonyl)ether was synthesised from 3,3'-
diacetyl-l,U' -dihydroxy diphenyl ether through the Baker-
Venkataraman rearrangement of tts benzoyloxy derivati%e with
solid potassium hydroxide and pyridine and the cyclisation of
the B-diketone obtained, with conc, sulphuric acid,

With a view to synthesise unsubstituted dibenzo
furanyl ether and bicoumarinyl ether from 4,4t ~dihydroxy
diphenyl ether, formylation of the same by the Gatterman
method and by heating with hexamine and acetic acid was
attempted but it did not succeed, )

k,h'~Dimethoxy diphenyl ether when subjected to
chloromethylation in acetic acid with paraformaldehyde and
zine chloride gave an oily product fromwhich the 3,3'-di
(chloromethyl) derivative could be obtained in very poor
yield therefore its reaction with hexamine in acetic acid
to get the diformyl derivative could not be studied,

Mannich reaction on 4,4 -dihydroxy diphenyl ether
with dimethyl amine and paraformaldehyde gave 3,3'-dimethyl-
aminome thyl-t4,4! -dihydroxy dipheﬁyl ether but the yield was

poor therefore no further work could be done,



