CHAPTER I
SYNTHESIS OF SOME ¢-4ND Y-BYRONE DERIVATIVES FROM

DIHYDROXY NAPHTHALENES
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Synthesis of some g. and y.pyrone derivatives from

dihydroxy naphthalenes :

Many oxygen heterocyeles such as coumarins,
chromones,flavones,isoflavones and xanthones are found
in nature. Many of thesse naturall& oceourring compounds
have been synthesised and 2 number of others, not found
in nature have alsc been synthesised. & good deal of
Work has been done on the synthesis of oxygen heterocycles
from q- and P.naphthol and their derivatives and naphtho
a- and y.pyrones (also called benzocoumarins,benzochromone s
ete.) have been synthesised. This work has been briefly
reviewed here as the present chapter deays with the
synthesis of some g- and y.pyrones from dihydroxynaphthalenes.

The condensation of B-ketonic esters with
phenols known as the Pechmann reg.tion, has been a very
convenient reagction for the synthesis of benzo-q-pyrone
derivatives and has been extensively used by numerous
’workers. The condensation of a p.ketonic ester with a
phenol may give either a benzo.g~-pyrone derivative or a
benzo.y.pyrone derivative depending on the natufe of the
phenol, the p -ketonic ester and the condensing agent.
These and ofher aspects of the Pechmann reaction have been
reviewed by Sethna and Phadkei.

Bartsch2 obtained naghtho (1,2:6:5’)a-pyrone(1)
on heating g-naphthol with conc.sulphuric acid and malie
acid. The condensation of g.naphthol with ethyl acetoacetate

in the presence of sulphuric geid at 0°c or in the presence
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of aleoholic hydrogen chloride or phosphorus pentoxide

gave 4. methy~l naphtho(l,2:6.5 )g-pyrone (II). g-Naphthol
condensed with ethyl oxalacetate to give ethyl naphtho
(1,2:6.9 Ya-pyrone--carboxylate( III). It condensed with
ethyl ge~chloro acetoacetalte and ethyl-q-methyl acetoacetate
to give 3:chloro—Q:methyl (IV) and 3:#ldimetny1 naphtho
(1,2:6:5’)a-pyrone (V) respectively. Acetone dicarboxylic
acid condensed with g-n@phthol in the presence of sulphuric
‘acid to give napntho(1,2:6:5’)a—PYrone-uzacetic acids(VI).
a-Naphthol on Pechmann condensation with ethyl
aceto succinate gave ethyl -4_methy1naphtho(l 23 6 5 )-
A—pyrone-3-acetate (VII) and on condensation with benzyl
acetoacetic ester in the presence of phpsphorus oxyckloride
it gave 3:b9nzy1-4:methylnaphtho(l,2:6:5,)a-pyrone derivativez
Dieckmann8 condensed g-naphthol with cyclohexanone -2.-
carboxylate and obtained the naphtho.q-pyrone derivative(VIII).
Kaufmann9 obtained a naphtho-a—pyroné derivative
by Perkin acetylation of the aldehyde obtained from p -naphthol.
'Aééﬁming that the aldehyde was 2-hydroxy.3-formyl naphthalene
be assigned népntho(2,3:6,,5’)a,pyrone (IX) structure to
this prodilet.
In view of the great mobility of the a-hydrogen
atom in.ﬂ-naphthol Gattermannio formulated the same aldehyde
as l-formyl-2-hydroxy naphthalene and assigned the angular
structure (X) to the above naphtho-g.pyrone.,
Pechmann and Welsh 1 carried out the condensation

of p-naphthol with malic acid in the presence of hot conc.
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Sulphuric acid and obtained & naphtho.g.pyrone, different

from that described by Kaurmanng. Boelwm and Proff 22
synthesised é.hydroxy.&.-formyl naphthalene and subjected it
to Perkin scetylation and obtained a product, which was
different froin that obtained by either Kaufmann or Pechmenn
and Welsh. This compound should therefore have structure
(IX) and that of Kaufmann structure (X) Dey,Rao and
'Sankaranarayanan{:’ repeated Pech"mann anQ .Welsh's work and
found that the product they obtained was the naphtho-a..
pyrone (X) described by xaufmann and not tho ons-repoited
by Pechmann. ) ’

Pechmdnn:t-h condensed g-naphthol with ethyl
acetoacetate in the presence-of sulphuric acid and obtained
the ll-.’-niqthyl naphtho.q-pyrone derivative (XI). Baeovescutg
-@1so prepared the same product by the samé method., Deg:,r-lm_6

' obtained this product by the decarboxylat ion of naphtho
(2,'1:6,,5’) a=-pyronse 4lacet fc acid (XIT) obtained by
f’oehmﬂmp condensation of qg.naphthél with disthyl acetone
dicarboxylate.,

-Deay and Lakshminarayanf‘? later isolate d_ the
isomeric y.pyrone derivative (XIII) \_from" the 'regction, EENUNEPE
between g.naphthol and ethyl'acetoacetate in the presence
of su;phur:t_c acid,which was also pregared by -other workers’ 5:‘;.

~(hby condensing g-naphthol methyl etier with sulpho acetic

acia ( & mixture of sulphurie acld'and -acet:!.cA anhy‘iiride) and

‘treating the resulting 2 methyl-3_acetyl naphtho(2,1:6.5 )
y-pyrone with aleoholic amnioni&}ji( 1) by Kostane cici-Robinson
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, ro2
acetylation of l.acetyl-z.nﬂphthol .’ 9
benzo

Dey ot al. obtained 3,3-diﬁomar1ny1 (XIV) by
the reaction between 2.naphthol.l.aldehyde and sodium
succinate .

The condensation of g.naphthol with diethyl aceto
succinate in the presence of sulphnric‘acid gave h:mothyl
naphtho (2~1:6,5;a.pyrons-3:téetic acid (XV s R = CH3) and
vith ethyl formylsuccinate it affordadEg:Phtho (2,1:6,5)
a-pyrenp-3-acetic ester u(xv t: R=H )1Knaphtho (2,116, 5 )
a—pyrone-3-earboxylate (XVI) has been synthesised by the
eondensatt‘on of 2.hydroxy-1—naphthaldehyde with malonic
ester .

Pe.chmann conde‘nsatiérizs of lt.éhloro-lunapnthol
with malic acid, ethyl acetoacetate and ethyl.g.chloro-
acetoacetate afforded Y.chloro, h-chlora-h:methyl and

P) ’ I
3,#-dichloro.lr.methyl nephtho (1,2:6,5)a-pyrone,

CH;LCDOH
OH Doyl acete SUCCI
=0 '%muy aucczuah.
R =CH0T H
COOER

0
0 oR Malonic estbdy OO
pliidianiany
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Several nhphtho~,y-gyi'one doerivatives have besn
. Synthesised by the application of different methods of
synthesss, _

Bhullar and Vonkataramana»‘ obtained & mixture

of 2lmethylnaphtho (1,2:6,5 )y-pyrons snd 1ts 3.scetyl
derivative by thejaction of 2-scetyl-l-naphthol with acetic
&nhydride and sodium eacetate. They fourd that even though
the 3.acetyl group in 3.acylated chromones can be easily
removad by ‘bo‘il;ng them with alkali, 3:aeylated naphtho.y.
pyrones were either unaffected of the pyrone ring was broken
down on .prolonged boiling with alkali, Kostaneeki-ﬁébinson
-acetylation of li-chloro-e.aeetyl-l.naphthol and Y.chloro..2-
propianyl.l-naphthol gave h-..ehloro-a.mothyl-3..acety1 naphtho
(1,2:6,5) y-pyrone and lb-ehloro-z,.‘l-dimothyl naphtho(1,2:6,5 )
jr-pyrone. ‘Heating a mixture of’ kfchloro-z_aeetyl-l-ﬁaphthol,
phenyl acetic anhydride and sodium phenyl acetate gave
1s».chlom..llh:me4.:11:,’1!....3.::;:uhemrl naphtho (1,2;6:5’)q.pyrone(XVII) ’
identical with the condensation product of l-chloro.1-nephthol
and ethyl.g.phenylacetoacetate in the presence of sulphuric
acid. They also obtained lh.chlo1':>..?...phe17::?1!..3,...!:@:1:mc»:;:'1 naphtho
(1,216 5 )yepyrone (XVIII) ‘through the Kosteneeki.Robinson
benzoylation of Ll-..chlc:rm:..:g"z...tacey1:::’-.1--1:13'.phthol.

XVl
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The simple, Z:phehylnaphtho.y.pyrone der 1vat:l,va1 v

(XIX) was prepared by Venkataramen et 31.25 by treating the
‘benzoyl derivative of 1.acetyl-2.néphthol with sodamide to
get the .diketone (XX) (Baker-Venkataramsn transformation )
and then subjecting it to cyclisation with sulphuric acid,
This method has been applied to the synthesis of other
Subst ituted naphtho (1, 2:6:5’)y-pyrones_.
1-Acetyl.2-naphthol on Kostanecki-Robinson
acylation with sodium benzoate and benzoic anhydride and
with sodium anisate and anisic anhydride gave the y-pyrone
- derivative (XXI ; R = Cgly or p-C¢HyOCH;) énd their 3iacyl
der_ivativ_esz“. The _sémo compounds were earlier prepared by
Kostaneeki 26-"27 by treating dibromides oi‘ the naphthyl styryl
ketones (XXII, R = CgHs or p-C¢H,0CH3) with aleoholic
potassium hydroxide, Other é;phehyl n&phtho (1,236:5’)
y-pyrone derivatives with one or more hydroxyl group in

k) 2928
2_phenyl ring heve also been prepared by this method .

R
COCH,COCH¢ -
OH H}\SOL’
—_—T

xx X X

Q R
N7 COCH—”:CH-Q

XXl R = CGH§ O‘Y\‘t;—csHQQCH3 A Xt
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The y.pyrone'derivative (XXIII) has been
synt_hesised * by condensing 1-ace{:yl-2,naphth¢;1 with
cinnaméldehyde in the presence of alkali to get 2.:styry1-
2:3:d fhydronsphthoey~pyrone derivative and its treatment
-With selenium dioxide.

cocC H3 '

H Cinmmwm’dd\\,da
N NagH ~
o

QX CH:GHQ | %e0s.
O

Xt

% 3
Virkar and Wheeler prepared the linear naphtho.

y-pyrons derivative (XXIV) by eyclisation of the p~diketone
(XXV) with hydriodic acid in acetic anhydride. The B.diketone

was prepared by the :Claisen condensation of 2-methoxy.3.
néphthoic g,1d with acetophenone.
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A number of other nephtho.y-pyrons derivatives

) - ‘ 3
such as the following are &lso reported in the literature °.

9 O

Seus

Preperation of some xanthone derivatives from
‘a- and B.naphthol have also been reported in the literature.
Ba%yersi,erabowskisz and c:l.asr:?3 synthesised 3,#,5,6-
dibenzoxanthone (mjby heating g-naphthol with anhydrous
oxalic acid and éon.sulphuric acid at 130‘_’. Kostane.ckiaf‘
obtained 3 ,Li.benzoxanthone (XXVII) by distilling a-naphthol
‘Vith salicyclic acid and acetic arhydride. He also prepared
1,2.benzoxanthone (XXVIIIi by distillation of g,.naphthol
with salicyglic ac 1d and acetic anhydride.
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While considerable work has been done on the
synthesis of oxygen heterocycles from mono hydroxy
naphthalenes, the work on the synthesis of sucﬁ compounds
from dihydroxy naphthalenes has been comparatively meagre .

Buu Hoi and Lavit35prepared some hydroxy naphtho
a-pyrones., They formylated 1;4.dimethoxynaphthalene to
1,%-dimethoxy-2-naphthaldehyde and proved the constitution
of the aldehyde by the preparation of aryl acetonitriles of
acrylonitrile (XXIX) which gave 3:ary1_4-hydroxy naphtho
(1,2:6:5’)a~pyrone (BXX) on demethylation with pyridine

hydrochloyide. O Ar
- AY 2
€Hz,
QoL OO <
C_HS
XX % KARX KX K!

Similarly the product obtained on formylation of
1,5-dimethoxyY4-methyl naphthalene was converted through its

condensation with benzyl eyanide into hydroxy naphtho-q-
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pyrone (XXXI), r, ‘

2,7-Dimethoxy-1-naphthaldehyde and 2,7-dime£hoxy—
8~methyl-l-naphthaldehyde have been condensed with aryl
acetonitriles and the acrylonitriles obtained, have been
converted into 31ary1—7—hydroxyh, and 31ary1-7fhydroxyh8-
methyl naphtho(2,1:6:5')a—pyrones. Similarly coumgrins were
obtained by demethylation of acrylonitri}es derived from
2,6-dimethoxy and 2,6-dimethoxy~5-methyl-l-naphthaldehyde,
Although condensation of o~ and P-naphthol with 8-ketonic
esters has been carfied out for the preparation of benzo-
coumarins3 é the behaviour of dihydroxynaphthalenes in this
reactiqn has hitherto been investigated only in a few cases

Buu-Hoi et al.3® found that 1,4-dihydroxy -
naphthalene condenses with ethyl gcetoacetate in the presence
of hydrogen chloride gas, They assigned h—hyﬁroxy;hlmethyl
naphtho(1,2: 6,5 )a-pyrone (XXXII) structure to the product
obtained, Robinson and Weygand3? condensed 1,5-dihydroxy
naphthalene with ethyl acetoacetate and obtained 5-hydroxy-
hlmethyl naphtho(1)2=6:5')a-pyrone (XXXIII), The same authors
also prepared 4;4"-dimethy1 naphtho(l,2:6;5'and 5,6:6",5")
di-g-pyrone (XXXIV), 1,6-Dihydroxynaphthalene and its
4Y-methyl homologue have been condensed with ethyl acetoacetate
and the products are assigned 6-hydroxyh#1methyl(XXXVa) and
6—hydroxya#,hidimethyl naphtho(1,2:6;5')a—pyrone(XXXVb)
structures in view of the known higher reactivity of

a-naphthol compared with that of the f-isomer38,



On the same basis the 7~hydroxyah,4ldimethyl*
naphtho(l,Z:6:5!)a~pyrone(XXXVI) structure is assigned to
%he condensation product of 1,7-dihydroxy-t+-methyl naphthalene
with ethyl acefoacetate in presence of hydrogen chloride gas .
An interesting difference had been noted between 2,6~ and
2,7-dihydroxy naphthalene, the’former did not condense with
ethyl acetoacetate in the présenpe of hydrogen chloride gas
whilst the latter gave 7~hydro$y441methyl naphtho(2,1:625')
a—pyrone35(XXXVII). I—Hydroxyaf-methoxy naphthalene readily
 gave 5—methoxya%lmethyl naphtho(l,2:6:5')a-pyrone which
underwent demethylation with pyridine hydrochloride to
5-hydroxyb4imethyl naphtho(l,2:6:5‘)d—pyrone (XXXII1)

37
previously described by Robinson and Weygand .

XXXV

AXXVa, R =H :
XXXV, R =CHy
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The hydroxy ﬂaphtho-a-pyrone (¥XXII) was also
Préepared by MehtaBgthrougn the condensation of 1,5-dihydroxy
naphthalene with ethyl acetoacetate in the presence of conc.
sulphuric acid. Xuriaskose and Sethnako synthesised 5-hydroxy
naphtho(l,2:6:5’)a-pyrone (ZZXVIII) from 1,5-dihydroxy
naphthalene by cqndensing it with malic acid in the presence
of conc.sulphuric acid.They studied the synthesis of oxygen
heterocycles from 2}6~dihydroxynaphthalene, 2,6-Dihydroxy-
ngphthglene on Pechmann condensation with malic acid gave
6-hydroxy naphtho(Zilzéa,5T)a-pyrone (FFLIX) . The structure
was assigned by them on tng following:evidence.The above
p?oduct wnen heated with hexamethylene tetramire in glacial
acgtic acid gave a hydroxy formyl derivative. The product
could have either of the structures (¥Ia or ¥Lb) « That itihas
the structure (XLa) was proved by»the following reactions.
The formyl derivative on Perkin acetylation with acetic
anhydride and sodium acetate afforded a product in low yield;
identical with the product (XLI) obtaimed on Perkin acetylation
of the Imown 1,S-difprmyl-z,6-dihydroxynéphtna1ene,prepared
by direct'fprmylaﬁion_of 2,6—dihydroxynaph;halen¢ with
hexamethylene tetramine. The synthesis of naphtho(2,l:6:5, and
6,5:6”,5") di_q-pyrone (XLI) was also attempted using
Knoevenagel condensationzémgthod. The building up of the two
a-pyrone rings in stages and simqlteneously was trged ,
successCfully ,but attempt to hydrolyse the diethyl naphtho
(2,1:6:5’ and 6,5:6”,5”)di-a_pyrone-3:3”-dicarboxylate(KLII)

did not succeed,
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2,6-Dihydroxynaphthalene on Pechm@nn condensation

With ethyl acetoacetate in the presence of sulphuric acid

axforded 6-hyaroxy-#.methyl naphtho(a 1:6, 5 Ya~pyrone(XLIII)

He &
O
>
HO HO

KL

in good yield.

1

The same authors carried out the Kostanecki-Robinson
acetylatlon and benzoylatlon of 1 S_dlacetyl 2,6- dlhydroxy-
naphthalene, prepared by the Fieser and Lothrop method 'and
assiggedgthe Q 2”-d1m:etny1.3,3”-d1acety1 naphtho(2 1: 6’ ’
and 6,5.6”25”)dlfy—pxdrone(XLIV) and 2 ,z”-dx:pheny%,3,3”_
dibenzoyl naphtho (2,1:6:5{and 6,5:6",5” )di-y-pyrone(RLVI)
Structu;e§s ;espectiveljrto the products obtaineds The
de&cetylgtion of 'the former with conc.sulphu{}% acid gave

the product (XLV).
coc Hg

O O KR aceviali
. ,

COCH&
- l‘K R. l:qnzcy’m&“w

Coqyg'
Cehg
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! 2150 subjected 1,6-diacetl-

Kuriakose and Sethna
2,7-dihydroxynaphthalene prepared by Friedal.Craft,s
acetylation of 2,7-dihydroxynaphthalene,to Kostanecki-
Robinson acetylation and obtained 2 ,2”-dimethyl-3 ,3"-
diacety"l naphtho(2,1:6, 5 and 7,6:6”,5")di-y-pyrone
(XLVII) .

Heoe

This work has been now extended and several naphtho
a~and Y-pyrone derivatives have been synthesised from

dihydroxy naphthalenes and their structures established,

Synthesisiof 7.-hydroxy naphtho(2,1:6, 5 lg-pyrone :

2,7-Dihydro xynaphthalgne on_Pecnmann condensation
with mallec acid in the presence of sulphuric acid gave a
product which was soluble in dilute alkali. It has been
assigned the 7-hydroxy naphtho(2,1:6:5,)a-pyrone structure
(XLVIII& on the following eyi@ence T

2,7-Dibydroxy-l-naphthaldefilyde ,prepared according

to Gattermann,on Perkin acety;ation gave 7-acetoxy naphtho
(2,1:6:5,)a-pyroneA(XLIX),whicb on hydrolysis with conc.
sulphuric acid gaijb 7-hydroxy naphtho(z,lzé,ﬁ’)a-pyrone
(XLVIII). Mixed m.p.with the sbove Pechmann product was
not depressed. For further comparison, the Pechmann product

Was acetylated which gave the same = productuas v:'is > obtained

-
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by Perkin acetylation gf g,7-dihyQroxy-l-naphthaldehyde.

The above q-pyrone derivative was also prepared
by the Knoevenagel condensation of 2,7-dihydroxy.1.
‘ naphﬁhaléqhyde with diethyl malonate in the presence of _
piperidine.‘J Bthyl-7.hydroxy naphtho(2,1: 6 V] )a-pyrone-
3_carboxylate dorivative (L) obtained was hydrolysed by
ref;gxiqg 1? with a mlxture_gf g;aclal agetlc_acid_and '
hydngh;gr}q acid. "\ .7 The acid (L1) on~decgrquylgtion
by refluxing with copper bronz and quinoline, gave a product
Which Vgs,iggq§iqa1'yith the product obtained through the

Pechmann condensation.,

il

o
Q
v
X
O
Q.
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When 2,7-dihydroxynaphthalene was condensed with
ethyl acetoacetate in aleohol, iq the presence of hydrogen
chloride gas according to Buu Hoi35 it gave 7—hydroxyh41
methyl naphtho (2,1: 6,5 Ya~pyrone m.p.276 . It showed blue
fluorescence under UV light, On heating with alkalil and
dimethyl sulphate in acetone it gave an unsafurated acid as
seen by the decolourisation of bromine water and dil,
potassium permanganate solution. The formation of an
unsaturated acid is a diasgnostic test for a coumsrin
deriVatiVeut However, when 2,7-dihydroxynaphthalene was
condensed with ethyl acetoacetate in the presence of sulphuric
acid (80%) by keeping the reaction mixture overnight a
different product, m.p. around 226o was obtained, which was
soluble in dilute ;lkali and it showed two spots in TLC, one
showing blue fluorescence and the other with yellowish green
fluorescence, The two isomers could be easily seen under uv
light, The major part of the mixture was the product m,p.
267" and the other product was the one mentioned above,
m.p.2760, Their mixed m.,p. was depressed by over HOO. The
product m.p.26‘7O also gave an unsaturated acid on heagting
with alkali and dimethyl sulphate in ascetone, which was
different from the one obtained from the product m.§.2760.
Therefore it was also an a=-pyrone derivative, The unsaturated
acid on oxidation gave an acid, m.p.1860. It has the same

m.p. as that of 2,7-dimethoxy-3-naphthoic acid obtained by
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Sunthankar and Gilman.usby carboxylation of 1lithio
derivative of 2,7-dimethoxynapthalene. It is therefore apparent
that one is a linear and ther~ other is an gngular isomer and
thus the products may have the structures (a) and (b). The
m.pgeof the methoxy derivatives prepared from the two isomers
by refluxing with dimethyl sulphate and annydrous potassium
carbqnate in dry acetore were also different.The metpoxy
derivative obtained from the product m.p.2760 has m.p._128O
and the other, prepared from the product m.p.267°nas m.p.220?
The actual structures were established by the NMR'data.

. ~ The NMR spectrum of compound m.p.276éshowed two
multiplets and & singlet of the- 3:prgton appearing at the
usual valugbofd‘é.z expected for the coumarin proton in the
3:po sition.

The down field three proton multiplet situated at

d 7.86,7.66 must be comprising of three doublets due to
protons H-3 and 3-4 coupling with each other and H-5. The
d values of three protons H-3,H4 and H-5 in the angular
a-pyrone being very close they overlap each other.

The upfieid two proton multiplet secems to be due
to the sinTglet of H.8 and doub;et_of H-6 coupling with H.5.

The NMR of cq:mpound‘m.p.267o showed two doublets,
one upfield doublet centred atd4 7.16, which must be due to
H-6 and the second downfield doublet due to H.5 appearing
atd 7.84 . The two upfield singlets atd 7.10 and 7.48 scan
be attributCed to Hi8 and H-1 respectiviely. The third

additionsl singlet at o 8.1 which must be due to H-L
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rules out the possibility of the angular structure of the
a-prone, The 3'-H in the a-prone ring appears ot Jd 6.23
vth\e expected value,

The product with m.p .2670 was obtained by
fractional crystallisation., The isomer with m.p.2760 was
obtained in a pure form when the condensation was carried
out in the presence of hydrochloriec acid gas. The product
m.p.2760 was assigned structure (LII) and that with m.p.267°
structure (LIII) and the unsyturated acids and methoxy

~derivatives obtained from thew are assigned the structures
(LIV),(LV) and (LVI),(LVII),

\ When the condensation was carried out with excess
of ethyl acetoacetate in the presence of cone,sulphurie acid
a product was obtained which was insoluble in dilute alkali
and analysed for a di-a~pyrone derivative, Definate structure
however could not be assigned, as the product was found to be

insoluble in g1l the usual organic solvents and its NMR could

not be obtained, This could have either of the structures

(A) (B) or (C)o
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Of these structures (C) is unlikely as the mono-o-

pyrone has a linear stfucture,.

Formylation of 7-hydroxy-4'-methyl naphtho(2,3:6',5') _
o=pyrone : 7-Hydroxy-8-formyl-U'-methyl naphtho(2,3:6'.5')

g-pyrene ¢

7-Hydroxy=-'+' -methyl naphtho(2,3:6',5')a~pyrone

was refluxed with hexamethylene tetramine in acetiec acid,

On decomposition-of the complex formed with dilute hydrochloric
acid a hydroxy formyl derivative was obtalned wﬁich gave wine
colour with aleoholic ferric chloride, The formyl derivative
was assigned the 7-hydroxy-8-formyl-''-methyl naphtho
(2,3:6',5" Ya-pyrone (LVIII) structure on the basis of the NMi
data., The NMi spectrum of this compound shows a sharp singlet
at 10,61 , chargcteristic of the aldehyde proton. The

other features are two doublets and two singlets in the

aromatic region, confirming the position of the aldehyde



éroup to be at 8 and not at 6. 31

The two doublets at § 8.1 and 7.14% with the ortho-
coupiing constant J of 9 Hz. are due to H.5 and H-6
re spectively. The singlet at S 8.57 and 8.11 are due to
H.4 and H-1. The proton at 3:position appearsat J 6.31 as'a
singlet and the methyl group at 4 2.48 as a three proton
Singlet.

Lvin

L | '
Sypthesis_of Y-methyl naphtho 16,5 _and_7,8:6”",5")
di-g-pyrone : ‘

7,Hydroxy;8-formyl-4:methyl naphtho (2,3:5:5’)
a-pyrone was condensed with diethyl malonate in the presence
of a few drops of piperidine: The separated product(LIX)
which was insoluble in alkali was washed with hydrochlorie
acid (1:1) énd then hydrolysed with a mixture of acetic acid
and hydrochloric acid by refluxing. E:Methyl—jicarboxy naphtho
(2,3=6:5, and 7,8:6”,5”)d1-a-pyrone (LX) obtaired Was then
decarbmylated by refluxing with copper bronze in quinoline
Solution to #:methyl naphtho (2,3:6:5, and 2,8:6",5”) dieq-
pyrone (LXI). ' .
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-1
The I.R.showed absorption at 1725 cm --(laetonyl >C=0 group)

Pechmann condensation of 1.k.dihydroxy naphthalene
b
with ethyl acetoacetate : 4.Hydroxy.Y.methyl naphtho

’
(1.2:6.,5 )g-pyrone :

1,4-Dihydroxy naphthalene on condensation with
ethyl acetoacetate in the presence of cone .sulphuric acid
gave H.hydroxy-kzmethyl naphtho(l,2:6:5’)q_pyrongi?é.p.2820)
earllier prepared by Desai and Séthna“f by persulphate

1 s 35
oxidation of naphtho(1,2:6,5 )q-pyrone. Buu Hoi~  carried
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out this condensation using hydrochloric acid gas as the
condensing agent and obtained a prpduct,m.p.206?'The
- corresponding y-pyrone derivative was prepared by condensing
1,4.dihydroxy naphthalene with ethyl acetoacetate in boiling

(p. 51

0
diphenyl ethe%c The product obtained melted at 315 . This

y-pyrone derivative was hydrolysed to 1,4-dihydroxy.-2.acetyl
naphthalene which was obtained by Fries migration of 1,k.
diacetoxy naphthalene. RBgﬁétition of Buu Hbﬁiggse the
product, m.p.2060. It did not give the acetoxy derivative.
The product m.p.282o gave an acetoxy derivative showing the
pg%ence of a free hydroxyl group. It has not beeﬁ possible

?
to arrive at the structure of Buu Hoi s product.

Come. Ha S0y

Attempted synthesis of Y. hydroxy.3.-acetyl naphtho
il,zgézi,)g-gxrone 3
With a view to bulld another heterocyclie ring on
4.hydroxy-4:methy1 naphtho(lz2:6:5,)a.pyrone, it was
acetylated with acetic anhydride and sodium scetate to
%,acetoxy-H:methyl naphtho(l,2:6:5,)a.§yrone. This was

Subjected to Fries migration with anhydrous aluminium

chloride. The product obtained was soluble in alkali but
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did not give any colour with alcoholic ferric chloride.
Mixed m.p.with the original g-pyrone was not depressed

which proved that deacetylation had taken place.

Formylation of M-hydroxy.iemethyl paphtho(l,2:6.5 )
a=pyrope : 4-Hydroxy.3.formyl-4 —LPWQ
‘Ll*ggé’ Yoo rone :

H;Hydroxy-#:methyl naphtho(l,2:6:5,)a-pyrone was
formylated with hexXamine in acetic acid. The product obtained
was a formyl derivative. it gave a greenish brown colouration
with aleoholic ferric chloride and hence it has been assigned

‘the 3-formyl structure (LXII]).. The yield was however very

poor and hence no furthér woek could be done.

H3 CHs
Hemm,w
oxc.e#—v c o.m,.:.ﬁ C HO
OH

LXm

Fries rearrangement gg_;.4-d;gcetox§ naphthalenes
1,%-Dihydroxy naphthalene was acetylated with
acetlc aphydride and sodium acetate to get 1,4 diacetoxy
napnthalene; On subjecting it to Fries rearrangement the
diacetoxy naphthalene gave a product which was soluble in
alkali and gave a wine red colour with alecholic ferric

chloride. It analysed for a mono acetyl derivative Ci 2Hi o034
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The structure assigned to this product ties 1,4-dihydroxy-2-
acetyl naphthalene (ILXIV).

ocoChz H
“ Fries migrakion @coc Hs
X
0COCH, H

Xy

9
Synthesis of 4 4._dihydr

’ 9
htho(l,2:6 -pyrone

*

The above o.hydroxy ketone derivative was condensed
With diethyl carbonate in the presence of pulverised sodium.
The product obtained on working up the reaction mixture was
8oluble in sodium bicarbonate solution.h,H:Dihydroxy naphtho

b
(1,2:6,5’)a-pyrone structure (LX'V) has been assigned to
this‘product.

COC
” 43@23\7; t:m\!,m,g,, 4‘
GH

nthesis of some naphtho.y.

rone derivatives

While the Pechmann condensation of RB-ketonic

esters with phenols in the presence of sulphuric geid; gives'

coumarins it has been-found by Mentzer et al*®’“? that if
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the condensation is caritied out without the use of a
condensing agent chromones are obtained. Desai,Trivedi and ‘
Sethnau found that the reaction is sPeeded up and good
Yields of the chromones are obtained if the reaaction is
carried qut inAboiling dipnenyl_ether. It was thefefore
thought of interest to apply this reaction to some dihydroxy
naphthalenes. ‘

______ o1 M-Dihydroxynaphthalene on refluxing wlth ethyl
acetoacetate in diphenyl ether gave a product which was
scluble in alkali and was different from the xnown H-hydroxy-l
‘H.methyl naphtho(1, 23 6 ,5 )a-pyrone. It analysed for Cy,Hy 03
and the 4.nydroxy 2-methy1 _naphtho(l,2: 6 5 )y-pyrone structugé)ggg
been a881aned to it.0n alkaline hydrolysis it gave 1 REER
dihydroxy_z-acetyl naphthalene.

OH
E“Rﬂ aceleagz}aﬂfe
~Liphsmy! eww?
OH -

A similar condensatlon of 1, 5-d1hydroxy naphthalene
with ethyl acetoacetate in b01ling diphenyl ether gave a
product which Was soluble in alkali and was different from

\b-hydroxy-k.methyl naptho(1,2:6 5 )a~pyrone It was therefore
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' . ) 8 - ’
assigned the 5-hydroxy.-2-methyl naphtho(l,2:6,5’)y-pyrone
structure(tdﬂau.

2 7-D1hydroxy naphthalene on condensatlon with
ethyl acetoaeetate in boiling d iphenyl ether gave a product

which analysed for ciuHL°03, was soluble in alkali and was

a-pyrone and 7,hydroxy-4»methyl naphtho(z 3:6 5 )a-pyrone.

It gave an intense yellow fluorescence under UV light.

] L |
7-Hydroxy.2.methy1l naphtho(2,1:6,5 )y-pyrone structure(LXVIIL)
has been gssigned to the product, in > view of the greater

reactivity of the a-position.

HA H Byl aceloacelal Ho
B SR P v

LX\/!H
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Synthesis of 2.2".diphenvl.3.3"-dibenzoyl paphtho
’ gz,lzé:ﬁ’ apd 7.6:6”,5")di-y-pyrone :

oy
1,6-Diacetyl—2)7¢dihy§roxynaphthalene qon Kostanecki.

Robinson benzoylation with sodium benzoéte and benzoic
anhydrids gave a product which anglysed for a dibenzoyl
diphenyl di.y-pyrone deriVat;%;?xft could not be debenzoylated
either with alecholic alkali or with sojivux- tenbonctz.On
refluxing with alcoholic alkali only the original product
could be recovered from the Tregetion mixture. It has been
npﬁgﬁ by_Bppl}gr agq‘Veggatgramgg %M that even thougn the
3-aeyl group in 3-acylated chromones can be readily removed
by boiling them with alkali, 3-acylated.naphtho-y-pyrones

are elther unaffected or the pyrone ring breaks down on

prolonged boillng Wlth alkali.

The I.R.showed two bands ,at 1635 cm (y-pyronyl

-4 an
>C-O)and 164% em  (C=0 of 3A -benzoyl group)

COC H3

oH Benzene QW@ !
Socknus !:.enm
H§OC MSC&GC.
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EXPERIMENTAL

Snthesis of 7-hydroxy paphtho (2,1:6.5 )g=pyronme :

A mixture of 2,7.dihydroxynaphthalene (2 g.)
malic acid (4 g.) and conc.sulphuric acid (8 ml.)'was heated
in an oil bath at 110° for 2 hr. The resction mixture was
poured into crushed ice and the separated product was
f1ltered,washed with water and crystallised from diphenyl
ether, mp. 278", It was soluble in dil. alkali,

Analysis : Found s C, 73;6#; H, 3;67 B
Cy 3HgO, requires : C, 73.58 3 H, 3.77 4.

A mixture of 2,7.dihydroxy-l-naphthaldshyde(l g.),
fused sodium acetate §3 g;) and acetic anhydride (8 ml;) _was
refluzed at 170.80° for 12 hr. in an oil bath, The reaction
mixture was then added to cold watex;. The separated product
wes washed with dilute g.].kali and erystallised from xylens
in fine needles (0% ge), m.p.185?.

Apslysis : Found & C, 70.79 ; H, 3.77 4.
CisHio0h  Tequires : G, 70487 3 H, 3.93 4.

Hydrolysis $
The above acetoxy derivative (0;5 g;) was
triturated with cold cone.sulphuric acid (6 ml.) for 10
minutes and poured into ice cold water. The product obtained
vas filtered and extracted with dilute alkali. On acidification,
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of the alksline extract 7-hydroxy naphtho (2,1:6, 5’ ) a-pyrons

wasg obtained It erystallised from dimethyl formamide in
shining plates, m.p. 2780. Mixed m.p. with the Pechmann
product was not depressed,

"Analysis i Found 3 €, 73.1% 3 H, 3.5% 4.

Cy3Hg04 requires 1 C, 73.53 $ Hy 3.77 4.

-

ati =d o htha da _with

szhww
g=pyrope-3-carboxylate :

A mixture of . 2,7.dihydroxy.l-naphthaldehyde(0.5 ge),
diethyl malonate (8 ml.) and a few drops of piperidine‘vias
kept overnight. The reaction mixture was decomposed with ice
cold hydrochlorie acid. The product crystallised from alcohol
in fine greenish yellow needles (0.2 g.), m.p .?37°.

Anglysis : Found §Cy 6774 3 H, %11 2.
Cy ¢Hy 205 requires : G, 67.61 ; H, 4,22 ¢,

y ’ 9
d. -3=carbo a t [1) 2 one s

The above ester (0.11— g.) was dissolved in excess
of glacial acetic geid (75 ml.) and. cone Jhydrochloric acid
(30 ml.) was added to it. The mixture was refluxed for k& hr,
The regetlon mixture was poured into excess of water. The
8sparated solid was purified by sodium bicarbonate solution
treatment., It was crystallised from Gimethyl formamide JePe
312°. v1e1d 0,28, | -

Analysis : Found : C, 65;16.; H, 2.81 4.
C,,‘;,st requires '3 C, 65.62 3 H, 3.12 %,
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Decarbg;x],gtig’n t Z=-Hydr aph tho 2)g=DYL :

The above ac id (04 go) was rei‘luxed with copper
powder (0;2 ge) iIn quinoliﬁa (8 ml.) for 45 minutes and |
| the reaction mixture was filtered hot. Cone.hydrochloric ac1d
(1:1) was added to the filtrate., The separated product was
orystsllised from dimethyl formamide. M.P. 278°. Yield 0.15 g.
Mixed m>.p » With 7-hydroxy naphtho (2,1:6;5’) ;;-pyrone

-mentioned above was not depre sSed.-

c psat of =dihydroxynapht alere with eth

- - ) 9
catates zggxg;oa.&.methz; naphtho §2,1;§;§ ).

A eooled solution of 2 7.d1hydroxynaphthalem
(& g.) and ethyl acetoacetate (10 g.) in ethanol (11»0 ml.)
was saturated with hydroehloric acid gas, The- reaction |
mixture was left for 48 hr. The solid obtained was erystallised
‘from acetic acid. M.P, 2'76°'i“,« ", Yie1d 1.1 g+ Buu Hoi and
La?’i_t” reported m.p.277 .
Apalysis : PFound s C, 7‘!-:83 3 H, l0-.'06 %;
CiyHy 403 requires s C, 74;33 § Hy b 42 4,

B-Methyl- (%(;;-ga,z-dmethog ngphthﬂﬂ aerx;ic agid :

7.Hydroxy.lb.methy1 naphtho (2,1 6, 5 Ya-pyrone
(0.2 g.) was refluxed with potassium hydrexide (20 4 3 10 ml,)
and dimethyl sulphate (0.5 ml.) in acetone (20 ml.) for 3 hr,
ufhe product obtained on acidification of the alkaline solution
was purified by Bodium bicarbonate treatment and crystallised
from dilute aleohol in thiek needles, Repe 182°. It
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decolourised bromine‘water—ané dilute potassium permangenate
.. solution.
Analysis ; Found : Cy 71.08 5 H, 5,77 %;
CieigOy  requires 5 C, 70.58 ; H, 5.88 g.
L :meth apht o] ’5° =pyr ]

A mixture of 7.nydro:w.l+.methy1 n2phtho (2,1:6 5 ‘\
a-pyrone (1 g.), dimethyl sulphate (1.5 ml.) apd anhydrous
potassium _carbonate (5 g.) in dry acetone (50 ml.) was
refluxed on a steam ba’gh for 5 hr, After removal of acetons,
water was added; The separated prod{:ct was washed with
dilute sz:dium hydroxide solution and crystallised from
acetic acid in meadles (0.% g.) M.P, 128 .

Analysis : Found : C, 7%.95 ; H, li».80 %;
€y 58, 203 requires : C, 75.18 ; H, 5.00 g.

i r “ T 9.y
lydr eth ht - 3

A mixture of 2,7-dihydroxynphthalene (2 g.)

ethyl acetoacetate (lr ml,) and sulphuric acid (80% $ 15 m1.)
was kspt for 24 hr, It was then poured on crushed ice. The
Separated product was taken in dilute alkali, On goidification
the product obtained was passed over alumina in methanol.
The product obtained after the removal of the solvent was
crystalliged first from xylenme and then from acetic acid
When pure 7-hydroxy-’+.’methy1 naphtho (2, 3:6’5’)a-pyrone
isomer was obtained which gave a Single spot 1n TLC,

M.P. 267 Yield 0.9 g. Mixed m.p. with 7.hydroxy..&-.methy1
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naphtho (2,1 6,5 Ja-pyrone was depressed by about ’+0 .

Analysis : Found $ Cy 73485 3 Hy 4,20 4.
. 3;33;003 !.'8‘@111‘@8 H G, 71*.33 3 H, 1!'042 ﬁ‘

PMeth =(2,7-dimethoxynaphth erylic $
7.Hydroxy..h.methy1 naphtho (2, 3:6 5 )a-pyrone

(0.2 8+) was refluxed with potassium hydroxide (20 2 3
10 ml.) and dimethyl sulphate (0.5 ml.) in- acetone(ZO ml,.)
forz3che. The pboduct obtained on acidification was purified
by sodium biearbonate solution treatment ard erystallised
from dilute aleohol in thin plates. It decolourised bromine
water and dilute potassium permanganate solution, m.p .1750.
Anglysis : Pound s C, 70:55 $ H, 6;06 Zo
6;6&.60., requires d, 70.58 ;‘H,‘S.BB Ze

g’,z.Dimgthg;zd-ngggthgic acid s

The above acrylic acid derivative (0:’+ g;) was
refluxed with potassium permanganafe (1;5 g.) ‘and sodium
hydroxide (50 £ § 10 ml.) for 2 hr. More of potassium
permanganate (0.5 g+) was added in small quantity at regular
intervals. The reaction mixtqre was filtered agnd the
filtrate was decolourised by adding sodium sulfite solution.
The clear alkaline solution was acldified with hydrochlorie
acid, The separated product was purified by sodium
bicarbonate treatment and erystallised from. -8lcohol ,m.p 186+
Sunthankar and @,11,,,&31.“ 5 reported m.p .185 5
Anajysis : Fourd = : C, 67.73 3 H, 5.00 %.

6133;26;,_ requires s C, 67.24 ; H, 5.17 4.

-
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‘ ’ . ? o
Z=Methoxy Y.methyl naphtho(2,3:6,5 )g_pyrone :

7;Hydrogy-4:methy1 naphtho(2,3:6:5’)a—pyrone(l g4)
was refluxed with dimethyl sulphate (1.5 ml.) in dry aéetone
(75 ml.) in the presence of anhydrous potassium carbomate
(4 g.) on a steam bath for 5 hr. Removal of gcetone gave a
§roduct which was insoluble in dilute alkali. It crystallised
from acetic acid in fine needles (0.5 g.),‘m.p.2200.
Analysis. : Found 2 C, 7543 3 H, k.77 4.
H, 5.00 4.

Condensation of 2,7=8ihydroxy naphthalene with excess

of ethyl acetoacetate :

4

Cy 5H1 203 requires C, 75 13

2,7-Dihy§roxy‘naphthalene (2 g;) and ethyl
acetoacetate (5 ml.) were mixed togefher and sulphuric acid
\(ﬁbﬁa@O ml,) was added gradually with shaking and external
cooling. The reaction mixture was kept at room temperature
for 24 hr. and then poured'in ice cold water. The(product
obtained_was found insoluble in dilute alkali. It was
crystallised from dimethyl formamide in shining cream
coloured plates (0.8 g.i, m.p.above 325°~
Analysis : Found $ Cy 74.29 5 H, 4.27 4.
Cy gHa 20y, requires : C, 73.98 ; H, 4%.11 4.

D & Sructune
The analysis agrees witnAdi-a-pyroneA but the exact

structure could not be assigned as it was found to be

insoluble in all solvents and so the NMR could not be obtained.
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Egnmglgglggggigz-gxdroxg-h:metggé naphtho(2,3:6.5 )
. - ) 0
g=pyrore ; 7.-Hydroxy.-8-formyl-4-methyl naphtho(2,3:6,3.)

g-pyrone

A mixture of 7.hydroxy,4:methyl naphtho(2,3:6:5’)
a-pyrone (2 g.) and hexamine (6 g.) in glacial acetic acid
(50 ml.) was refluxed directly on a wire gauze for 40 minutes.
Hydrochloric acid (20 ml. 1:1) was then added and the heating
continued for fufther 15 minutes. The cream coloured solid
obtained on diluting the reaction mixture with ice cold
water, crystallised from acetic acid in shining cream
coloured plates (0;7 ge), m.p.275°. It gave wine colour with
a@lecoholic ferrie chloride.

Analysis : Found : C, 70;73 H, 3.77 %-)
Czéﬂloou requires : C, 70.87 ; H, 3.93 %.

e

ngdensatlon of 7-hydroxy.8 _mexl-k_metnz;_nwphtho
"H>h/

‘(_43,w,w_lw~gyrone with diethyl malonate: A%»Methg
naphtho(2,3:6, '5"_and_7,8:6” 5" di-g-pyrope-3icarhasyiak:

The above formyl derivative (0.5 g.) was dissolved
in diethyl malonate (% ml.) and piperi&tne(4 drops) was
added. The reaestion mixture was left overnight énd treated
with hydrochloric acid (1:1). The product which separated
was washed with dilute alkali. It crystallised from dimethyl
formamide in pale yellow shining needles(0.25 g.),m.p.293o.
Apalysis : Found  : C, 68;39 3 Hy 3-97_%-

C2oH1 4,0¢ requires : C, 68.57 3 H, 3.99 4.

Y
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"Hydrolysis : .

’ “The above ester (0.5 g.) was dissolved in glacial
acetic aeid (60 ml.), to which (30 ml.) conc.hydrochloric
acid (A.R.) was added. The mixture was gently refluxed on a
- wire gauze for 4 hr. The reaction mixture was poured into
eXcess of ice cold water. The solid separated was crystallised
from acetic acid, m.p.320°. Yield 0.2 g.

Analysis : Found : G, 66;66 H, 3.00 4.

- CigHy 40g requires : C, 67.08 3 H, 3.10 #.

-

. N 3 3
Decarboxylation: lyoMe thyl naphtho(2.1:6,5 and

718:6”.5“) di-a-gzrone :

The above acid (O g.) was dissolved in quinoline
(10 m1.) to which (0.3 g.) copper bronzewas added. The '
ﬁixture was refluxed on a wire gauze for 45 minutes. The
reaction mixture was filtered.hot. The decarboxylated product
separated in fine needles. These were washed with hydrochloric
acid (1l:1). It erystallised from dimethyl formamide in firne
Wogly'needles (0.2 ga), mepsabove 3500,

Analysis : Found : C, 73.05 ; H, 3.37 %.
C, 73038 4 H, 3.59 %o

-*.

CL7H1004 requires

Pechmapn condensatiopn of 1.4.dihydroxy naphthalene

]
With othyl acetoacetate : 4 Hydroxy 4 methyl naphtho
2
(142:6,5 )g-pyrone :

1,%-Dihydroxynaphthalene (2 g.) was condensed

with ekhyl aéetoacetate (% ml.) in the presence of conc.

-~
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sulphuric geid (8 ml.). The reaction mixture after keeping
overnight was poureﬁ}in cold water. The separated product
was solubie in dilute alkali. It erystallised from acetic
acid, m.p.282o. Desai and Séthnaux reported m.p.2856.’
Analzsis N Eound'
Ci 4H1 403 requires

c, 7}'1'029 i H, )“‘015 %0
C, 71*‘33 ; H’ l+ol+2 %0

s

..

The acetyl derivative :

& mixture of h-hydroxy h-methyl mephtno(1,2:6,5 )
a-pyrone (1 g.), atetic anhydride (5 ml.) end sodiun acetate
(1.5 g:) was refluxed for 11/2 hr. mhe resction mixture

vas poured in ice cold water. The separated product
crystalllsed from ethyl . acetata in fine needles, m.p.183 .
dpalysis : Fownd  : C, 71.37 ; Hy, 4.00 #.

CigHiz04  requires : G, 71.64 5 H, 4.47 4.

| The above acetoxy derlvatlve (1 5 g.) was intimately
mixed with powdered anhydrous ‘@luminium chloride(5 g+) and
the mixture was heated in an oil bath for 3 hr. at 140° .
The reaction mixture was decomposed with cold dilute
hydrochloric acld. The Separated produot was found to be

4.hydroxy-humethyl naphtho(1,2: 6 5 )a-pyrone on direct

comparison.

Fp;mylation of Q.hyd?ogyf41methyl ngghtho(l,E;éZS,z

3
a-pyrone s %;Hydroxy,3-formy1_%_methyl naphtho

(1,236:5’)a~pyrqgg :

o s ) I 3R
A mixture of l.hydroxy-4.methyl naphtho(1,2:6,5 )

-
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a-pyrone (1 g.) and hexamine (3 g.) in acetic acid (25 ml.)
was heatedhfor Lo minﬁtgs, Hydroch;oric ac@d (10 m1, 1:1)
was then added and heating was continued for further 15
minutes. The product ~separated when the reaction mixture was
poured in exXcess of cold water. It CTYSualllsed from geetic
acid, m.p. 232 . The yield was very poor.___ o o
. It gaw greenish brown colour with aleoholic ferric
chlorids.
H, 3.60 4.
Cyi 5Hy o0y requires : C, 70.87 ; H, 3.93 4.

" .. .

Analysis : Found  : C, 70.47

Sz,thesis of l,hbdihzdrogz-z-asetgl naphthalene

o 1,&,p;nyq;qu naphthalene was acetylated as usual
and the diacetoxy derivative (289 was mixed with powdered
anhydrous aluminium chloride (6 g .) and the mixture was
heated at 140 for 3 hr. The reactlon mixture was ~decomposed
Wit@_cqldahyérqphlo?ip acid and the product obtained was
taken in sodium hydroxide solution. The product obtained on
acldification qrysta%l;ggd_frgm”penzgne. It gave wine red
colour With alcoholic ferric chloride, m.p.215°. Yield 0.6 g.
Analysis : Found  : ¢, 71.61 ; H, %.73 %o
CiHi,03  requires : G, 71.é9 H, %.94 4.

e

Qggdensation of 1y -dihz gz_ =acetyl naghthalene
with diethzl carbogate 4,#.Dihzdroxz naghtho

’ *
(1 =DYIO :
A mixture of 1 %-dihydroxy-e_acetyl naphthalene
(1.5 g2y, diethyl carbonate (20 ml.) and pulverised

3



sodium (3 g.) Was heated on a steam bath for 10 h\r. After
cooling the reaction mixture, a little aleohol was ad«ded
té decompose the huﬁ;’ee}c‘ted sodium. The reaction mixture was
th?n“pouredA in co_ld. yat_e‘x_-\ar}d‘tpen aéidii_‘ied. The solid
obtained was taken in conc.sodium bicarbonate solution. The
acidification gave a product which crystallised from aleohol ,
M.p. 295 (decomp.). Yield O, 2 g. |
Analysis: Found : C 68. 58 H, 3;.5'3; %
Ci3HgOy requires : C, 68.11-2 ; Hy 3.51 4.

T wme

Li-szroxy_..g.me z; nap_hthog ,2,6,5 22 pzrone

A mixture of 1 4 dlhydroxy naphthalene (1 5 g4)
in dlpheny]_ ether (12 ml) and ethyl acetoacetate(% g+) Was
netluxed for 2 1/2 hr. Petroleun ether was then added to the
reaction mixture after cooling. The solid obtained was
soluble in dilute 2lkali. It erystaliised from dimethyl
formamide in tiny needles(0.5 g.), m.p.315°.

Apnalysis Found l: c, ';"1!-.04 3 B, 4+.03 4.

CiyHi 403 requires : C, 7k.33 ; H, k.42 7.

Bydrolysis : )

The above y-pyrone derivative (0.5 g4) was refluxed
with sedium hydroxide (20 ml. 20 ) for half an hour. ﬁfter
cooling,the reaction mixture was diluted and acidlﬁied The
Separated product erystallised from benzene, m.p.215 » Mixed
Bepwith 1,5%.dihydroxy_2-acetyl napghthalene obtained by Fries

migration was not depressed. It gave wine red colour with

aleoholic ferric chloride.

*



02

_ )
5-Hydroxy. :metnyl naphtho(1,2:6,5 )y-pyrone :

1,5-Dihydroxy”ngphthaléng (2 2.) in diphenyl ether
(15 ml.) and ethyl acetoacetate (4’g.) wére refluxed for 2
hr. The reaction mixture turned orange after an hour. 4
crystalline solid separated when the reapction mixture was
coe@gd'tp*:qom tempegatu:egllt yrystallised from zxylene
in shining needles (1.2 g.), m.p.325°.
C, 74.06 3 H, 4.46 4.

Analysis Found
CiyHi 093 requires : C, 74433 5 H, 442 7,

..

~he

7-Hydr gz_z-metnzl naghtho§2,l ~4E_lx,gzgone

A mixture of 2 7-dihydroxy naphthalene (2 L )
dlSSOlVSd in diphenyl ether (15 ml.) and ethyl acetoacetate
(& g.) was refluxed for 2 hr. A solid _Separated on adding
pﬂtroleum ether to the reactlon mlxture. It separated from
*ylene as an orange powder, m.p.285 . Yield o. 5 g+ The
product was soluble in dil.alkali.,

Apalysis Found C, 74.67 ; H, ’-!:-33 %
CiyHy 405 requires ; C, 7%.33 ; Hy ¥lLh2 g,

.

Kggsgnggki-Rmbgng on oegzovlatlon of 1, 6-d1acetyl-

2,2=d;QzQ OXY. naphtgaleg : g, 1phenzl-3,3

dibenzoyl nephtho (2.1:6.5 6:6”7.5") di_y_pyrone s

4

An intimate mixture of 1,6-diacety1-2,7_dihydroxy
naphthalene (1 g.) freshly fused sodium benzoate (3 g.) and

benzoic anhydride (7 g.) was heated in an oil bath at

190-200 for 10 hr. The reaction mixture was then treated -

*



0d
repeatedly with hot water to remove benzoic:anhydfide and
Sodium benzoate and finally washed with sodium bicarbonate
solution. The product came out from xylene as yellow powder,
m.p,2&20‘ Yield O.k g... The product was insoluble in
alkali and did not give any colouration with aleoholiec
ferric chloride. , '
Analysis : Found : C, 80.30 3 H, 4.07 4.
Cuy2H 2,04 requires : G, 80.76 ; H, 3.84% 4.

Y 1)

Attempted hydrolysis of 2!',2''-diphenyl-3!,3''-dibenzoyl-

naphtho(2,1: 6',5' and 7,6: 6!t ,5'1)3i~Y-pyrone :

The above Y-pyrone (0.% g.) was dissolved in alcohol
(100 ml,) and anhydrous sodium carbonate (2 g,) was added
and the mixture was refluxed on a steam bath for 4 hr,The
solvent was removed and the mixture was diluted with water,
The solid wbtained was crystallised from xylene, Mixed m,p.of
the product with 2',2'!'-diphenyl-3',3'‘'-dibenzoyl naphthp
(2,1: 6',5' and 7,6:6'',5't )di-Y~pyrone was not depressed,

Similarly, the original product was obained back when
the above Y-pyrone (0,5 g.) in aleohol (100 ml,) was refluxed
with alecoholic potassium hydroxide (20 ml.y 5 %) for 2 hr,

and werking up the reaction as above,
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