CHAPTER III

SYNTHESIS OF SOME FURONAPHTHO-g-AND Y~PYRONES
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t ig of m' Furonephtho.g. 8nd v.pyrones :

The furap derivatives are found to occur ver¥
widely in nature, either fusdd with a benzene mueleus as
benzofurans such as, 5.Methoxybenzofuran (I), Pongamol(II),
Buparin (IIT) and Egenol (IV), ‘
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or ;with a coumdin ring to give furocoumarins &uch as Angelicin
(V), Pimpinellin (VI), Psoralene (VII), Bergapten (VIII),
Xanthotexin { IX) ,. isopimpinellin (X) and Oreoéelené (XD).

or with a y;pyrone ring to give furochromones such as
Khellin (XII) and Visnagin (XIII), Furoflavones and
furoisof_'lavones also occur in nature. Karanjyin (XIV),
ﬁepseudin (XV) and Netenone (XVI) are examples 6f such

compounds.
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St111 another group of 8pecial interest compg-ises

aurones. They are glycosides of hydroxylated benzylidene
coumaranones. Aureosidin (XVII) Leptosidin (XVIII) and

Sulfuretin (XIX) are a fe!;l members of this ércup.

Besides these there are compounds of more

complicated structures containing the furan ring system.

Svpthesis of benzofurap derivatives s

The chemistry of benzofurans has been roviewed
by Mustafa'- in his recent book entitled Benzafurans + There
8re several methods by which a furan ring can be built up on
. 8n aromatice nucleus; Some of these methods are briefly
mentioned below, ~
(1) The classicel synthesis of benzofuran involves
bromination of coumarin to get 3-bromocoumarin, heating it

with alkali to get & coumerilic acid derivative ami its

e
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' 23
decarboxylation to a benzofuran derivative,

T = O
% . AN By

O l o = 1/Oj(l OOH
\

Similarly the corresponding 3-halonaphtho.q.
pyrone gives the naphthofurén derivativel'

OOH

:.% () Synthesis of benzofuran derivative can be

accomplished from the dibromide of a chalkone by treat ing
o §
it with alcoholic potassium hydroxide- .

‘ H ale. KOH O OC€H§
— |
’ HC;H'COC.gHg

By By

1
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.t (3) a-Hydroxyphenyl acetic acid readily condenses with
phenol in the presence of sulphuric acid to. yield a furan
derivat 1ve6 ﬂ’? Thus when mandelic acid is condensed with

pherol, 3-phenylcoumaran-2-one is formed.

H. Hls()j_t
OCOC(] —_—
(oo

% (4 A related synthesis involves the action of

~ .

: ‘ . : 9
alkali on o.hydroxy. p.ha8lostyrenes . 3.Phenylbenzofuran can
be prepared in this way, and if o.hydroxybromodcetopherone

10
1s used, 3J.coumaranone results.

. H koH
=CHBT CeHe
CoMe
Z H '
\ _—
X ACOCH,Br

:°%  (5) Benzofuran can be obtained by the catalytic
‘ it

cyelodehydrogenation of o-ethylphenol- , and 2,3.dihydro.

benzofurans can be prepared by the cyclisation of o-2llyl.

phenols. The cyclisation occurs when o.allylphenol 1s

.

heated with hydrobromic acid or with pyridine r7:a ..l e
hydrochloride®? 12311 4915
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(6) Ring closure of phenoxy carbonyl compounds or
their acetals can be effected With the help of resgents
like cone.sulphuric agid, aphydrous zinc chloride or

i5 1‘7, s i8
polyphosphoric a,3a to get the furan derivatives-- ke .

+ BrCHCHOR), s CHl WA
(‘,H(oml ,
W o S o
[er=ten-—Ngn!
L R )

(7) Phenoxy acetic acids undergo similar
. xX
cyclisgtion when heated with phosphorus pento‘(tde to

-
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20924922
yield couméran.3.ones-- .

O~ O R
CH-COON P, 0¢
SRS

(8) This method has many variations and is examplified
‘by the condensation of sodium phenoxide with ethyl chloro.
23
acetoacetate to get 3.methy1 benzofuran.2.carboxylic acid .

Na - oo O
—COOCHS
+ CHiCocHeoocHy ———> e
‘ 3 , : : 3

Condensations of this type are often effected
with zinc chloride, sulphuric acid and similar reagents f'

(95 A method which 1s ext;ensively used for fhe '
syntheéis of furan derivatives congists in the condensation
of bromoacetic ester with an o.hyd}oxybenzalﬁehyde or an
o.hydroxy acetophenone gnd suBsequent hydro}.ysis and
cyclisation of the phenoxy acetic acid derivative formed
with sodium acetate and acetic anhydride. Simultaneous

decarboxylation has been observed in many cases.
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(1@5'" Aneja, Mukerjee and &shad;'izg in the course of
their work on the synthesis of furocoumarins developed
“another method in which they subjected the o.hydroxy allyl
derivatives to ogonolysis é.pd cycli‘sednthe, o.hydroxy |
acetsldehyde derivative formed with orthophosphoric acid.

CHlCH —CH‘L
He= =HC~HCo Cloisen /
wahmnﬁew e'nl:
% o
O3
h'
(‘.HJCHO

Orhe . ‘HO @ %0
p Fhespharic add ‘ .
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The oxida.tion of the allyl derivative to the
formyl derivative can also be achieved with osmium tetroxide
and potassium periodgtezs.

(11) Tenska’s method " consists in the condensation
of an 6.»hydroxyaldehyde with ethyl bromomalonate when
benzofuran.2.carboxylate is obtained which on hydrolysis
and decarboxylation gives the corresponding benzofuran

derivative,
+ COaG N

~ON_COOCH
H QYQ’;;COGC‘;HS'\ = 1 H JOCGHT
P4 \ N

RO QH3COC2H§ ’k;zcog

Hyeholysis

O : Y |
: -CO,. O~coon
_ | i |

‘ 2 )
(12) Kaufmann et,al. sin their work on the synthesis of

fur6‘coﬁmarins develog_ed a versatile method for the synthesis
of the furan derivatives from o.hydroxy allyl derivatives. It

- can be illustrated with the synthesis of & furccoumarin

derivative.
O Anjl . ’. .
b'_m“i&‘; Uodsz'n mdi\l'
i % 9 ) o
4 CH
5 He 5
N0 . -
He =

HE =HC-HL CHg
- 1. Aekylalion

2. Brgwminokien
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Present work s

.0f the various furan derivatives,furocoumarins
Which o¢cur in nature haye created a good deal of interest
in recent years because of their physioclogical properties.
Mustafa?- has reviewed the various aspects of the naturally
occurring furocoumarins in his recent book,

Some furocoumarins such as bergapten,pimpinellin
and isopimpinellin are very good fish poisons and others
such -as psoralene yXanthotoxin and imperatorin are found
to be photosensitising agents, which e§n bring about
pigmentation of the depigmented skin by hastening the
formation of melanin.t The discovery of this unique activity
of the ‘furocoumarins stimulated further work in this field
and the structure -activity relationship has been studied
by various workers. It has been found that the maximum
photosensitising activity lies in the parent linear
compound psoralene and the various structurally related
compounds have more or less reduced activity. It was found
that the region of activating wave lengths for
photosensitising action of furocoumarins lies betwsen 265
and 280 mu in the short ‘ultra violet range and between
340 and 380 mu in the long ultra viclst range. Furocoumarins
Such as psoralene and imperatorin have also been found to
have antifungal activ:!.,tyas

While a large number of fufocoumarix;s have bean
synthesised by the application of one or other methods

described before from coumarin derivatives, the synthesis
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of such compounds from benzocoumarins (naphtho-q-pyrones)
have been very few. The reason probably is thatthe required
hydroxy naphtho-g-pyrones are not readily available.
In the course of studies on dihydroxy naphthalenes -
going on in this laboratory, some hydroxy naphthOPyrones
have besn synthesised and furan rings have been built up
on these., Thus Mehta and Sethﬁagesynthesised 4:3”-dimethyl
naphtho(l,2:6:5,)a-pyrone(5,6:5”,4”)furan(?fXI) through the
following sequence of reactions. -
S_Hydroxy,6-acetyl-h:methyl naphtho(l,2:6:5,)
a~pyrone(XX) was condensed with ethyl bromoacetate.6 Acetyl-5-
carbethoxymethoxy-#:methyl naphtho(1,236:5’)a_pyrone obtained
was then hydrolysed to the correSponding acid. The acid on
cyclisation with acetic anhydride and sodium acetate afforded
the above mentioned furo naphtho-g-pyrone derivative(¥XXI)

through simultaneous eyclisation and decarboxylation.

O
] ‘ CH
H fl; CHCo0C, e s
A
QC.QL@V\Q : }CQCOS—-? .
(—%COC

QCH lCOOCQ_H S'

N 7da0 )\/S t 8
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4 : 3" ~Dimethyl naphtho ( 2,116 :5 ’) g=pyrone
(6,5:5',’10” Yfuran (XXI,IS and h—.’matliyl naphtho (2,1:6:5 ’)
é-pyrono(é,‘j zS",&")i’uran (XXI1I) were 'syntha‘si'sed through
& sigilar saquence of reaétions from s;hydroxy..ﬁ'.acetyi-
t+:me1;m,v3. naphtho (2,1:6:5\’)a-pyrone and 6.hydroxy.5.formyl-
—4:mathy1 naphfho i2,136:5’)a-pyrone by Kurigyose and
Sethna%,_ This work has been extended further and the furan
rings have been muut". up on & number of naphtho.g-pyrones,
Further the furan ring has also been built up on 5..hydrexya
“ 2.me’chyl naphtho (1 2:6,5 )y-pyrone, as no such furo
nadphtho.y-pyrone appeans to have besn synthesised.

£ 3" .met tho (2,1:6.5 ) a=pYrope

(7,635, 4"y furan ; ‘ -

~ 7-Hydroxy-6-acetyl naphtho (2,1:6,5 )a-pyrons
(XXIV) (prepared as described on p_ 1) ,‘was condensed with
éthyl bfomoacetate in the presence of anhydrous potassium
carbonate in dry acetone when 7.carbethoxymethoxy.6.
acetyl naphtho (2, 1:6 5 )a.pyrone (XXV) was obtuined- It.
was hydrolysed by refluxing it with glacial gcetic acid
and hydrochloric aeid mixture to the corresponding acid:
(XXVI) . The 1atter Aheated with sodium acetate and acetic
anhydrids gave on simultaneous cyclisation and dscarbo.
Xylation the furan derivative (XXVID),
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Synthesis of 2"-methy1 naphtho(z,lzé',5')a;pyronp
(7183 S’fql"")mran :

7-Hydroxy naphtho (2,1:6',5')a-pyrone on
condensation with allyl bromide in the presence of
anhydrous potassium carbonate in dry acetone gave the
7-allyloxy naﬁhtho (é,lzé’,S')a—pyrone (XXVIII), It was
subjected to Claisen rearrangement by heating in dimethyl
aniline for 5 hr, when an alkali soluble compound was
obtained to which 7=hydroxy-8-allyl naphtho (2,1: 6! ,5)
a-pyrone (XXIX) structure was assigned on the basis of
the NM: data, The NMi shows 6 doublets of AB pattern, in
the region fromd 6.0 to 9.0 ppm., two doublets being
overlaping with each other at J 7.1, This confirms that
the allyl group has migrated to the 8-position rather
than 6-position, |

The doublet situated atd 6,3 is due to the
3'-proton, having a coupling constant J = 9,2 Hz. The other
doublet with samemgazilue of 9.2 Hz, appearing dewnfield
atd 8,42 downfield,than having the usual value “‘of J 7.9,

must be due to W'-proton in the e-pyrone ring, =s °

: 3 e s

~

The remaining four aromatic protons in the
positions 3,4,5 and & appear as doublet with J value of
9 Hz, each at J 7,12, .7.84%, 7.63 and 7,10 respectively,

Cyclisation’: of this by triturating it with
cone, sulphuric acid gave 2" methyl naphtho (2,1: 6',5')
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a-pyrono(7,8:5 ", &) dihydro furgn (XXX). which on ‘
dehydrogenation with palladised charcoal (102) afforded
2.methy1 nﬂphtho‘(2,1:6,5‘)a.pyrono (7,8:5'2 4"y furan (XXXI).

N HEO
Ally} baowids i—:lCr—HC 5 )
QCZ*QHQ, k.lCe_37

AKX
. ” 3 R L N |
the s £ 3 4 .dimet aphtho (2.3: G=pYrono
(Z&a_i.‘.&.l.&%

?.Hydroxy.&.acetyl.hamethyl naphﬁho(2,3:6 5 )
a-pyrone prepared as "described before on condensat;on
with'ethyi,bromoacetgxe in the presence of anhydrous
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éotassium carbonate. in dry acetons gave 8.acetyl.7.
carbe‘thoxy methoxy..k:methyl naphtho (2,3:6:5 ,)a—pyrone
fmz:) which on alkaline hydrolysis (107 NaOH) gave the
corresponding acid (XXXIII)} This acid c;n refluxing with
fused sodium ace’caté and acetic anhydride yielded

3”4 ldimethyl naphtno (2,3:6,5") a-pyrono(7,8:5 "4 )furan
(XXXIV) . The NMR sP'ecti'um of this shows two doublets and
'i:hree singlets in the arematic region. The singlet atd?7.932
due to 2".positian in furan ringaais quite in agreement with
the inductive effect of the hetero atom. The two doublets
vith the coupling constent of 9.1 Hz., atJ 7.96 amd 7.75
are due to H.5 and H.6 respectively., The:‘ other two aromatic
singlets at d 8.50 and 8.07 must be due to H.4 2nd H.1

re smctﬁely. The ‘3.’.pnoton appeare:'"as a singlet at iy 6 JHtle
While the methyl groups in the furan and the q-pyrone

rings appear at J2.56 and 2.50 as three proton singlets

respectively.

cocC H3

O~O
<5 HCOOCHCO <
BYCHQ_COOC_)H(’ ‘§' ’F
aceleme 51203 P J /
CHS

XA
NaoH
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n, ? 1.
esis of 4_dimeth t -pyr
(2,8:5” 4 turag

7.Hydroxy-'+:-ethy1 naphtho(2,3:6:5’) a-pyrone on
condensation with allyl bromide in the presence of anhydrous
potassium carbonate in dry acetone afforded the corresponding
81lyloxy derivative (XXXV) which on Claisen rearrangement by
refluxing in dimethyl aniline in an inert atmosphere of
nitrogen gave o.hydroxy allyl derivative to which 7.hydroxy.
8-a11y1-‘+.’mathy1 naphtho (2,3:6’,5’)a-pyron_e (XXXVI)
structure was sssigned on the basis of NMR spéetra, which has
been recorded from J8.5 to 5.5 to get the &romatic protons
only. The clsar pattern of two doublets and two singlets in
the aromatic region confirms the position of the allyl group
to be at 8, The 6 position has clearly been rules out, as
this would have given four singlsts for the four isolated ‘
aromatic protons.

The two doublets at d 7.7 and 7.15 are mainly due
to H.5 and H_6. The coupling constant for these two doublets
is of 9.8 Hz. The singlets atd 8.00 , 7.5 and at 6.18 are
due to H.4 H.1 and H-3.,. of the g.pyrone ring.

The above o.hydroxy &llyl derivative was eyclised
by adopting Kauflann” method. It was converted to 7-acetoxy.
8—311y1-1f:methy1 naphtho (2,3:6:5 ’)a-pyrone (XXXVII) by
heating with acetic anhydride and sodium 8cetate. The
acetoxy derivative was then brominated in acetic acld. The
dibromo derivative (XXXVIII) obtained was subjected to |
eyclisation using aleoholic potassium hydroxide when the
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desired furan (XXXIX) was obtained.

The NMR spectrum shows two doublets and two
singlets in the aromatic region confirming the angular
furgn ring structure,

The two singlets atd 8.04 and 7.76 cam be assigned
to HMy and H.1. The two doublets with the ecoupling constant
of 9.+ Hz. at d 7.65 and 7.52 are due to two ortho protons
8t 5 and 6 positions respectively. The furan proton 3"
appears at d 6.77 and the g.pyrone proton 3, atJ6.27.
The methyl protons of bdth furan and q-pyrone rings appear
as two distinct three proton singlets at d 2.5% and 2.49
respectively. & weak peak situmted atd 7.2+ is due to the
ehloroform impurity in CDCl,.

HC=H¢ g

OO
HO T Al browids N N
P acelene lesCo 3, P
Ha CHg
KRRV
o (CHy NP
Gﬂ4£—HC CHy WL =HC—
_ O A
HCOCO B2t Al ladin
az Ryomination
Hy

RKXXVIN

Alc ohd)ie
Koy l H3C



-ueiny) s.' ) ouoikd-e
(,6' 9:¢'z)oyrydeu [Ayrawip-A', 7 40 wnioads uaN (XIxxx) B4



116

R 'R
Synthesis of Y-rmethyl naphtho(2,3:6,5 )ae=pyrono
(7,8:5" 4" furan :

7-Hydroxy-8-formyl naphtho(2,3:6;5‘)aapyrone
prepared gs described earlier was condensed with ethyl
bromoacetate in the presence of anhydrous potassium
carbonate in dry acetone, The 7-carbethoxymethoxy derivative
(XL)obtained was hydrolysed by refluxing with glgcial acetic
acid and hydrochloric acid (AR,) mixture to the corresponding
acid which could not be erystallised, It was subjected to
cyclisation with acetic anhydride and sodium acetate when
hlmethyl naphtho(2,3:6;5')a-pyrono(7,8:5",%")furan (XLI)
was obtalned,

_ The same furan was obtained when 7-hydroxy-8-
formyl—hlmethyl naphtho(2,3:6;5')a—pyrone was condensed
with ethyl bromomalonate in the presence of anhydrous
potassium carbonate in dry methyl ethylketone which yielded
hlmethy1-2~carbethoxy naphtho (2,3:6:5')a—pyrono(7,8:5",4")
furan (XLII)J, This was hydrolysed by refluxing it 'in the
glacial acetic acid with hydrochloric acid., The
corresponding acid (XLIII) obtained was then subjected to
decarbexylation by heating with quinoling and copper powder
when hlmethyl naphtho(2,3:6:5')a«pyrono(?,S:5“,4“)furan
(XLI) was obtained,
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b
s at of 7.acet: 4. .meth aphtho

(2,1:605 Ya-pyrope : Z-Hydroxy-6-acetyl paphtho

L S
2" «DYTONS 3§

7.Acetoxy.h:methy1 napntho(a,lsG;S’)a-pYrOne
(XLIV) prepared by acetylation of 7.Eydroxy.h:methy1
ﬁaphtho(2,1:6:5’)a-pyrpne when subjected to Fries migration
with anhydrous aluminium chloride gave an alkali soluble
Yellow compound which gave green colour with aleoholic
ferric'chloride: The compound also gave a 2,4.dinitro
,{phenyl hydrazone derivative. 7.Hydroxy-6.acety1-'+.methy1
naphtho(2,136 5 )a-pyrore structure (XLV) has been assigned
to this compound on the basis of MR data. ‘ ‘

The NMR shows two doublets and two singlets in
the aromatic region apart from a singlet atd 6.28 which is
& characteristic of H.3 of 8-pyrone ring. This pattern
. eonfirms the migratieﬁ of .COCH3 group to the 6.position,

The upfield singlét at J 7.74% and upfield doublet
at d 7,15 ean be assigned to H.8 end H.3 respectively.
Similarly the singlet at d 8.32 and doublet atd 7.92 can be
assigned to H.5 and H.4t having a coypling constant of 9.Hz.

ch&raeteristie of o.coupling.
3 9

Synthesis of 3.4 -dimethy]l paphtho (2,136.5)

’ ) IR
7-Hydroxy-6-2cetyl.4.methyl naphtho(2,1:6,5 )
a-pyrone was condensed with ethyl bromoacetaté in the

presence of anhydrous potassium carbonate in dry acetonas.
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The ester (XLVI) obtained was hydrolysed to the corresponding
acid which vhen réfluxed with sodium acetate and acetic
enhydride gave through simultaneous cyc—iisat ion and
decarboxylation, the desired%furan derivative (XLVIII).

LN

HC / <O
HCooCheo
O e
ALV XLV ,
Hychalysis

XLV ‘ XLV
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Synthesis of 2”,54-dimethy] naphtho(2,1:6,5 ) g=pyrono
(7,8:5".4) 2",3" dinydrofuran s

7;Eydroxy.h:methy1 nﬁphthe(2,1:6:5’)aopyrons was
conddnsed with al].yl bromide in dry éeatone and anhydrous
potassium carbonate. 7-A11yloxy.h.methy1 naphtho(a 1: 6,5 )
a-pyrone (XLIX) obtained was then subjected to Claisen
rearrangement by heating in dimethyl aniline for 6 hr. &n
alkall soluble compound was obtained to which 7.hydroxy;8-
allyl-%imqthyl naphtho(2,1:6:5’)a-pyrone stfucturéffs assigned
on the basis of the NMR data. |

The NMR spectra shows & clear pattern of four
doublets in the arometic region, which leads to the
conclusion that the allyl migration takes place at 8-position
rather than the §-posit;on; Ail the four doublets have the
same ortho coupling value of 9 Hz;

The &oublet at 3649 can be assigned to H.6 while
the doublet até‘7.02 to the H.3. The doublet at J 7,8 and
7.5 though overlap each other are discernable and can be

assigned to H.5 and H.k respectively. The q-pyrone proten

appears at 616.1.‘
Cyclisation of this by triturating it with conce.
sulphuric acid gave 2 k.dimethyl naphtho(a 1: 6,5 ) a~pyrono
(7,8:5",4)2" 3" _dihydrofuran (L)),
Dehydraegenation of the above :uran with palladised

charcoal in diphenyl ether did not succeed,
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2.9
Sypt £ 2" 4 dim aght G=DYLOD
!5 éoi“ll},‘, zfgaa b4 ’ ' ‘

5.I~E;rdroxy-l|-:me thyl naphtho(l, 2:6:5 ,) a-pyrone was
allylated by condensing with allyl bi-omide in the presence
of anhydrous potassium cerbonate in dry acetone; The
allyloxy derivative (LII) on Clailsen rearrangement in
dimethyl anilire gavé_ the corresponding o-hydroxy 211yl
derivative (LIIT) which was acetylated and brominated with
bromine in acetic gcid. The dibromo derivative(LIV) when
subjected to the action of alecoholic potassium\hydroxide
gave 27 ,%ldimethyl naphﬁho(l,2:6:5’)a-pyrono(5 635" 4"
furan (L‘Tl‘);’. : ‘ |

Ll

HL=NC-HE

i A@yla‘fm

2, grow;no.trw

CHS )
N

BHGHGUS
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i } , .
Synthesis of 2: 33' ~dimethyl nagl_;tho(;,gzﬁ’,é )y=pyrono.
(5,635 4" yfuren = ‘

) ) LB J
5Hydroxy-6.acetyl-2-methyl nephtho(l,2:6,5 )

y-pyrone(LVI) was prepared by Fries rearrangaxﬁent of
5-acetoxy -2.me thyl naphtho(l,2:6:5’)y-pyrone as described

on p; 93 « The o-hydroxy kétone on“condensation with ethyl
bromo acetate in the presence of arhydrous potassium
caybonaté in dry acetone furnished the ester fier ivative(LVII)
which was hydrolysed by refluxing it with glacial acetic
acid and hydrochlaric_ acid mixture to the corresponding acid
(LVIII) which on simultaneous cyclisation and decarboxylabion
fvith freshly fused sodium acetate and acetic anhydride
afforded the 2{3"-dimethy1 naphtho(1,2:6:5~, ) y-pyrono

(5,6:5" 4")furan (LIX)

H3 / Hy
O ~ O ~
® : No)
OO Br CH,CO0CHC OO
ch o C &eed omie, kLCOS H,);:QQ
OH ) OCHXCOOCZHS/
LVi ) LV
Helnolysis

(CHyC0),0
, CHacooNey
N
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‘ . ’

ttempted sypthesis of 212" dimethyl naphtho(l,2:6.5.)
z-gzrono(ﬁ,é-,ﬁ“,l&")fggag : |

S.Hydroxy-a-methyl naphtho(l 2:6,5 )Pyrone was
condensed with allyl bromide in the presenee of anhydrous
potassium carbonate in dry ,acetone. This allyloxy derivative
(LX) was subjected to Claisen rearranges;lent with dimethyl
aniline as usual. This afforded 5.hydroxy-6.ally1-2.methy1
naphtho(l 2:6,5 )y-pyrone (LXI) which could not be cyclised
with eone.sulphuric acid. 'rhe cyclisation by Kaufman method
was also tried. It Wwa8 acetylated, the acetyl derivative
(LXIT) was then brominated to gBﬁbJ dibromo derivative(IXII e
This on subjecting to the action of alccholic petassium

hydroxide did not give any pure producte

%&!& QCOCH3
7-0,“2‘

Lxii
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EXBER IMENTA ™ 1 2 7
CWE.@&&WM

Q=pY’ wt t br 8 B’ ..Carbth thi

y
cet aph <pYrone s

A solution of 7.hydroxy.é6.acetyl naphtho( 2,1:6;5’)
a=-pyrone (i g:) in dry acetone was refluxed with e{:hyl
'bromoacetéte in the presence of anhydrous potassium carbonate
(3 g:) on a steam bath for 5 hr. The tsol!.d obtained on
femoﬁl of acetons was treated with water and washed with
dil,alkali. It was crystallised from alcohol,m.p .207°,

Yield 0.5 go
dnalysis : Found s G, 67.30 3 H, 5;05 %o
Ci gH1 604 requires 3 C, 67.05 3 H, 4.70 Z.

.CarboxymethoXy.6.acet aphtho (2 ~pyrone

The above ester (0;5-.g..'), in ‘glacial acetic acid and
cone Jhydrochloric acid A;R;(IS ml.) was refluxed for 4 hre
and then poured inte excess of ice cold water. The separated
product was purified by sodium bicarbonate treatment. It
crystallised from acetic acid and gave m.p.271. Yield 0.2 g.
Apnalysis : PFound t C, 64.88 5 H, 345 %,
c’“mooé requires s C, 65.38 ; H, 3.84 4.

4 L )

! Moth ht ~DYIO 6:5 Sl )furen s
The sbove acid (0.4 g.) was refiuxed with fused

sodium acetate (1.5 g.) and acetic aphydride (5 ml.) for 1 1/2

hr, on a wire gauze. & solid sep&réted on poui‘ing the reaction



mixture in water. It crystallised from acetic acid. M.F.
231°. Yield 0.2 g. o |
Anglysis : Fourd + C, 76.45 § H, 4.17 %.
Ci ¢H1 503 requires : C, 76.81 3 H, 4.00 .

’ N 3 9
at O naphtho 2 ~Dyrone
Z=Allyloxy naphtho (g,;;ﬁ:i’) g—gxﬂ rone :

A mixture of 7-hydroxy naphtho (2,1:6, 5 )a-pyrone
(2 g.) s 811yl bromide (2 ml.) and snhydrous potassium
ear,bonate (8 g+) was refluxed in dry acetone (200 ml,) on a
_ steam bath for 5 hr. After removing the acetone the residue
was treated with watei'. The product was filtered and washed
with dilq.te alkall to remove the unreacted compound. It
erystallised from alcohol in reedles (1.3 Z2e) 4 ep .1650.
Analysis : Found -3 c,\ 75:70 3 Hy %o34 %o
~ C1gHy,03 requires : C, 76.19 3 H, %.76 Z.

7-Allyloxy naphtho (2,1:6, 5 )a-pyrone (1 g.)was
refluxed with dimethyl aniline (10 ml.) for 6 hr The

reaction mixture was poured into ice cold hydrochloric acid
(1:9 in excess. The bmduct after filtrZation and washiné
vﬁth water was talen up in alkali. The yellow solid obtained
on acidification crystallissd from alecohol in fine yellow
needles . (0.6 g,ﬁ, m.p.212°.

Analysis s Fotnd § €, 76421 3 H, 453 .

CigHin03  requires : C,"76.19 3 H, .76 %.



sa_" » 7 =828 apht: 29
2,3°dihzdrgfggag :

‘ 7.Eydroxy-8.allyl nephtho (2,1:6,5 )a-pyrane(o.s ge)
was triturated with cone.sulphuric acid (6 ml,) in a vater
bath for 15 minutes. The contents were poured into erushed
ice and the separated product was filtered and washed with
very dil;sadium hydroxide solution to remove uncyeclised
product. It erystallised from alcohol in fine needles (0.2 Be)y
B.p .192 . ) )

: Apalysis s Found 31 Cy 76,02 3 H, 4.68 %o
“ l .é,.ég,_ 203 requires s C, 76.19 3 H, 4.65 4.

ph

(Z ¥'3 ‘atn dro_fursn s mew

1«DYLONO

A mixture of the above dihydro furan derivative
(0.25 g.) pauadised charcoal (0.2 g, $ 10 £ ) ard diphenyl
ether (& ml .) was refluxed for 6 hr, The reaction mixture
was filtered hot. The product which separsted was filtered
and washed several times with petroleum ether (ho..éo?) and
to the filtrate petroleum ether was added when more product
Separated. It crystallised from aleohol in yellowish
meedles (0.1 g.), m.p.212°.
Analysis s:.Found & C, 76450 ; H, 3.73 4.
Ci ¢Hy 403 req;zires s C, 7681 3 Hy 4,00 g,



A mixture of ‘z.hydroxy-S-aacetyl.h-:me t;hy!._naphtho
(2,1:6:5’)&wpyrone (1 g;)‘, éthyl bromoacetate (1ml.) anmd
ﬁnhydrous potass ium carbonate (5 g;} was refluxed in dry
acetone on & steam bath for 6 hr. The product obtained

after distilling off the acetone, was treated with water.
The produciwas filtered and washed with dilute sodium

hydroxi&e to removs unreacted product. It crystallised from
acetic acid, m.p.231°, Yield 0.8 g.

Apelysis : Found 3 C, 67.75 j H, .93 %.

C20H180¢  requires : C, 67.79 3 H, 5.03 4.

S=pyrope s
The above ester (0.5 g.) was mixed with sodium

hydroxide solution (20 ml, 3 10% ) ard left overnight. This
was diluted,filtereé and acidified. The solid separated was

extracted with sodium bicarbonate solution and the bicarbonate
extract on acidificatié_n afforded a broduet which erystallised
from acetic acid in shining plates (0.2 g.) ‘, m.p.292°.
Analysis ; Found s C, 66409 5 H, .21 .
C1 gH1 04 requires : C, 66;27 s Hy 4.29 ¢,

ir ¥ L

3., 4=Dimetbyloaphtho (2.336,5 )g-prrono(7,8;5 4 yfurap :

‘The above acid (0.4 g.) wes refluxed with fused
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sodium acetate (1.5 g.) and acetic anhydride(S ml.) for

2 hr, on Awire gauze. The solid separating, on adding the
reaction mixture to : = cold water, was washed with sodium
bicarbonate solution. It was then erystallised from alcohol
in tiny needles (0s2 g+)y mepe272 s

Analygis : Found ~ : C, ‘77;10-3 $ Hy 4.67 ¢,

C1 9Hy 203 requires 3 C, 7?.57 s Hy, 54 g

-7 ‘ ’ ) 9
at Of T e witemet aphtho

" g=pyrong

o A mizture of 7.hydroxy-k.me thyl naphtho(a,336,5 )
a—pyrone (2 g.) s 8llyl bromide (2 ml ¢) 2and anhydrous potassium
earbenate (8 gs+) was refluxed in dry acetone (150 ml,) for
5 hr, on 2 steam bath. The produet obtained on removal of
the solvent was treated with dilute sodium hydroxide and
then with water, It erystallised from acetic ‘acid in shining
needles (1.3 g.), mepe 1909.
Anaizsis‘ : Found : C, 76;1#7 s H, 5;06 %o
Ci7H;1,03 requires s C, 76;68 s Hy 5426 ¢,

€911 I'Q8r raneemen y
’.9
!2.3!@-5 la-pyrope : ZHy 2&:& g;u.h.methzlwl_lg
(zd&é.ls.w 3

The above allyloxy der ivative (2 g.) was refluxed
with dimethyl aniline (15 ml.) for 6 hr. in an atmosphere
of nitrogen. Affgr eeoiing, the reaction mixture was poured
in ice cold conc.hydrochloric acid (1:1) (200 ml.). This
was left overnight; The yellow predﬁct ob%aine& after.

-
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f1ltration was taken in sodium hy,droxj?a solution. The  °
product obtained on acidification erystallised from acetic

(¢}
acid in green needles (1.2 g«), mepe252.
(In the nitrogen atmosphere the yield is belis)

Analxsis : Found t C, 76.83 5 Hy 524 g0
Ci7Hiy03  requires ; C, 76.68 ; H, 5.26 %.

Acetylation; The above o.hydroxyallyl derivative (.1 ge) wWas
éeetylate‘d by heating with acetic anhydride (8 ml;i and
freshly fused sodium acetate (2 g;) for ghr; The mixture
was poured in ice cold water. The product obtained
crystallied from aleohol in medles (0.8 g.), m.p.1850.
Analysis 3 Found - c, 7#;@ ; Hy 5.37 Lo

CigHig0y  requires : C, 74.01 3 H, 5.19 £.

Bromjpation: The above acetyl derivative (1 g‘.') was

dissolved in acetic aeid; Bromine (0.3 ml.j in aecetic acid

(10 ml.) was then added dropwise with stirring during 1 hr,

The mixture was then further stirred for 1 hr. A solid

separated, more of it separated on diluting the filtrate

with vater, It crystallised from acetic acid,m.p.235 .

Tield 0.5 g. |

Ang1ysis ¢ Found : Br, 34.33 #.

é;,H; 60uBr 2 i;equires : Br, 3&-.19 Be :
Cyclisation g”-&,_._’himathz; naphtho ga,}:é,’i’zg-pxrono

: (2,835 " Y £yran

The above dibromo derivagive (0.5 g.) in sbsolute

&
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alcc;hol (50 ml.) was mefiuxed*ieith potassium hydroxide

(0.5 go) for 2 hr. The reaction mixture turned yellow on
heating. The reaction mixtare was poured in ice cold water
and acidified with hydrochloric acid. The product separated
was extracted with ether. Removal of ether afforded ‘o -
'801id which was washed with dil.ammonia solution. The
product after filtration was erystallised from a106h01 in
shining yellowish needles (0.2 g.), mepe239°.

Apalysis : Found s 0,777:07 3 Hy 4ot8 g4

CigHi 03  requires 1 G, 77.27  Hy 449 «,

- with eth bromoacetate ~Carbetl

. ’ 'y
m&thoa-g.formﬂ.h.methz; gaghthgga,hg,i ]g-gzrogg s

A mixture of 7.hydroxy-8-f'ormy1.4.methyl ne&phtho
(2,3:6,5 Ya-pyrone (1 g+), ethyl bromoacetate (1 m1.) and
anhydrous potass 1um carbonate (5 g.) was reflumed in dry
acetone (100 ml.) for 5 hr. on a steam bath. The residue
obtainad after removal of acetons was treated with water.
The product was filtered,washed with dilute sodium hydroxide
Solution and orystallised from acetic acid, m.p.29? N
Yield 046 g (
Apslysis : Found s C, 67:51+ $ Hy 4.57 2.
‘3«1.931’605 requires s G, 67.05 3 H, 4.70 g.

Hydrolysis :
The above ester (0.5 g.) was refluxed with acetic
acid and hydrochloric acid.mixture for hr. The product
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obtaired, was treated with sodium bicarbonate. A small
amount diSSdlvsd; The produet obtained on acidification of
sodium bicarbonate extract, could not be crystallised, so
this crude acid was used for further reaction. The
hydrolysis was only partial., Alkaline hydrolysis gave an

unvorkable mass.

S

, — : ,
Syelisstion s kimethyl paphtho (2,3:6.5)a-pyreno
;2 8 2 A H ! ”J f a: s )

The above acid (0;3 g+) was refluxed with acetic
nhydride (5 ml.) and treéhly fused sodium acetate (1 g.)
for 2 hr, The regetion mixture was poured into ice éolﬁ
water, The soiid obtained was washed with sodium bicarborate
solution and with water. After drying, it was passed over
a short column of silica éel. The product was eluted in
chloroform, The white product obtairned on evaporating the
solvent was cryst.allised from acetic acid in 1light yellow
needlas (0.15 Be) m.p.2713 .«

Ana;zs;s : Found : Cy 76,81 ;3 H, 3,91 gz.
Gy 6Hy 40 requires 3 C, 76.81 3 H, %.00 g.

7.Hydroxy.8-formyl—h:-metny1 naphtho ( 2,3:6: 5 ') a-
pyrone (prepared as described onp 47 ) (1 gﬂ.)'was dissolved
in methyl ethyl ketone (200 ml.) by warning and refluxed
with ethyl bromomalonate (1 ml.) and anhydrous potassium

P
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carbonate (5 g.) on @ Steam bath for 10 hr. The solvent was
then removed and the residue was treated with water end
filtered. The solid obtained was run over & short column of
dlumina in chloroform. The product obtained on evaporation
of the solvent erystallised from dimethyl formamide in
negdleé (0.5 g4), m.p.aao". )

Analysis : Found £ Cy 71408 3 H, %36 %.

C1 9H1 405 requires 3 C, 70.7§ s Hy bo34 4.

B ) ‘ 'YK
2. . Carboxy.li-methyl naphtho (2,3:6,5 )g-pyrono
o n " f a: : ’ .

ja

The abo\(e eéter (0:5 g:) vas dissolved in glacial
acetic acid (100 ml.) and conc.hydrochloric acid (A.R.)
(25 ml.) wes added to it. The whole mixture was refluxed for
4 hr, and then poured in’coh ice cold excess of water. The
separated product was purified by sodium bicarbonste
treatment and crystallised from acetic acld, m.p.320°.
Yigld 0.3 8s , | |
Apalysis : Found s C, 68:90 ; H, 3;#6 Do
C19Hy 405 requires : C, 69.39 ; H, 3.40 4.

?

- ’ ’
b ation MetMI ganhthp( 2.3:6.5 lg=pyrono
!z ﬂ 51: ”J fyran s ) )

The above acid (o:h g:j was refluxed with copper
powder (0.2 g.) in quirioline (15 ml.i for an hour and the
sqlutj,ofx was filtered hot. Thé solid separating on cooling
was washed with hydrochlofic écid (1:1) and then with waier.
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The separated product erystallicad from acetic acid .m
‘shining needles (0.2 g.), m.p.271|- Mimd m.p.with the
furan obtained by ethyl bromoapsetate method was not
depressed, )

Analysis : Found : C, 76;81 $ H, 400 4.

Cig¢Hi903  requires 3 C, 77.08 H? 3.89 #.

. s
z;&eeteg-&_.g’ e thyl nanhtho ~(2,1;§,§ )g=pyrope 3

7.Hydroxy.1|-..methyl naphtho (2, 136 5 ) a-pyrone
(2 g.) was refluxed with agetic anhydrido (10 ml.) and
rreshly fused sodium acetate (3 g.) for 2 hr The product
obtained on pouring the resction mixture in cold water vas
filtered and crystallised from Xylene in fine naedles (1.3 Be)o
M.P. 164°, ‘
Analysis : Found s C, 71,;52 s Hy, h.21 g,
Ci¢Hi204  requires : C, 71.6% 3 H, k.47 £,

’

g rear t )
% 9 . ' N ’
(2403642 )a=pyrone s ZHYAroxy-6.acetyl.l-methy]l paphtho

.9
2 2 DY X0 4

An 1nt1mate mixture of 7.aeetoxy.lt.methyl naphtho
(2, 1:6 5 )a—pyrone (2 g.) and anhydrous &luminium chloride
(5 g+) was heated at 140° for 3 br. in an oil bath. The
reaction mixture was decomposed with 1¢e cold hydrochloric
8cld (1:1). The solid separated was taken in sodium hydroxide .
The yellew product obtained on acidification of the alkaline
solution was filtered dried and crystallised from acetic acid
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in yéllow needles (1.1 g.). It gave green colour with
aleoholic ferric chloride. M.?f238°.

. Apalysis ; Found : C, 71;80 3 Hy 4.11 ¢,
CigHi204  requires 3 C, 71.64 § H, k.47 4.

The 2,4-dinitrophenyl hzdrazcg s

It was prepared from 7.hydroiy 6-aeety1-l+.me thyl
naphtho (2,1:6 5’ )a-pyrone as usual and crystanised from
din_:ethyl formamide in tiny orange needles. H.P.312.15 .
Analysis ; Found . s N, 12:#7 %;
czaﬁxsoﬁu requires N, 12.50 %’.

e

) .
at B2 COLY ] .. eth 141
) ]
{2,;;§,§’)g-mrone with ethyl bromoacetate :
9 ’ 9
=Carbethoxy methoxy.6.acetyl. h.meth htho( 2
g-gzrogg 3 ‘

A mixture of 7.hydroxy-6.ace tyl..lr.methyl naphtho
(2,1:6,5 )a-pyrone (1 g+), othyl bromeacetate (1 ml,) and
anhydrous potessium earbonate (5 £4) Was refluxed in dry
acetons on & steam bath for 6 h_r-. The product obtained after
Temoval of acetons was taken in water,filtered and washed
vith dilute sodium hydroxide and then water. It crystallised
from acetic acid, m.p.158?. Yield 0.5 g
Apalysie : Found : C, 67;33 3 Hy, 4.96 ¢,
CagHy¢0g  requires ; Cy 67.79 5 H, 5.08 1.

-"
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H sie T

The above ester (0;5 g.) was dissolved in glaclal
acetic acid (75 ml.) 8nd conc.hydrochloric scid (25 ml.)
was added to it. The reaction mixture vas refluxed for k4 hr.
and then poured into excess of ice cold water. The separated
" product was puriﬁed by sodium biearbonate treatment and
erystallised from acetic acid m.p.261 R Yield 03 8
Apalysig : Found . : C, 66.56 s H, 3.87 95.
CigHiy0s . requires : C, 66.27 3 H, .29 4.

’ - TR} _
_Dimethyl nephtho (2 pyrono(7.6:5 "

furap s

i The above a;id (O:It- g:) was refluxed with fused
sodium aeetate (1.5 g.) and acetic anhydride (5 ml.) for
11/2 nr. The réaction mixture was poured in cold water. The
solid separated was washed with sodium bicarbonate solution
and then water. The cyclised product crystallised from acetic
acid in light yellow needles (0e2 go) Mep .21&100

Analysis : Found : C, 77403 ; B, 4a27 %o

‘c:L‘.,HJL 03 requires i C, 77.27 3 H, k5% 2.

) ’ 3K
at - - 2

g=pyrope 3

A mixture of ?..hydroxy-h-methyl naphtho(2,1:6,5 )
a-pyrone (2 g+) ,allyl bromide (25 ml.) and anhydrous potassium
bicarbonate (8 g.) was refluxed in dry acetone for 5 hr. on 8

steam bath. The product obtained on removal of the solvent

*
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was trested vith dilute Sodium hydroxide and then with
water, It crystallised from dilute acetic acid, m.p.105°.
Yield 1.3 g. ‘

Analxsis s Found . s C 76458 3 H, 51k %o
G;-,H,,.,,O;., requires G, 76068 3 H, 5026 %o

1
(2,146,5 ) g-pyrope ¢ ZHydroxy-8:211yl-lmethyl
- L R
naphtho (2.136,5 )g-pyrone s

The above allyloxy derivative (2 g:s was refluxed
with dimethyl aniline (15 ml;j for 6 hr. The reaction
- mixture was poured into excess of ice cold hydrochloric
8cid and left overnight., The product after fiitration was
taken in sodium hydroxide solution. The yellow solid
obtained on acidification was filtered, dried and passed
over a short column of aluminia in benzene. It erystallised
from benzene, m.p.195 Yield 1, 2 g
Analysis ; Found . & C, 76.92 s H, 5. 14 Ze
c1731403 requires G, 76468 5 Hy 5.26 4,

Qx_l&__,;gg . 2' ,k-Dimatgxl naphtho gz,; §,§ )a=pyrono

8:5.) 4" dih dro furan i

7.Hydroxy,B.allyl-hamethyl naphtho (2,1:6:5’)
a=pyrone (0.5 g.) was triturated with eone.sulbhuriq acid
(5 ml.) in a vater bath for 10 minutes. The reaction
mixture was poured over crushed ice and the separated
product was fi;tered and washed with very dilute sodium
hydroxide solution ard then with water. It crystallised

.
e <o mm -
Tram s g

£, - ,
G Ll Lot
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from benzene in flne yellow needles (0.2 g} after passing
over a short colum of alumina in chloroform, m«p 255
Ana;,zsi ¢ Found : C, 76.’1-9 H, l-t-.98 Zo

Ci9H3 403 requires : C, 76.68 5 H, 5.26 %o

g=pyrons s S | )
A mixture of the above hydroxy compound (2 g.),

allyl bromide (2,m1:) and anhydrous potassium‘carbohate
(8 g;) was refluxed in dry pestone (150 ml.) on a steam
_bath for 6 hr. The produect obtained on removel of the ,
solvent was washed with water and crystallised from alcohol
in fine needles (1.3 g.)? m.p.137°.
Analysis : Found : C, 7642 ; H, 5.01 4.
C19Hz 403 requires 3 C, 76468 ; H, 5.26 g.

(hﬁﬁ.ﬁ.la.m u-.l.é.uxl_&:@__xl-ﬁ droxy-6-a

L]

ganhthg‘:l_.gié 5 la=pyrope s

The allyloxy derivative (2 g:) was heated in
dimethyl aniline (15 ml.) for 6 hr. The reaction mixture
after cooling waS'péured in eold hydrochloric acid (1:1).
The mixture was left overnight. The solid which sepé.ratad
was filteregl and taken in sodium hydroxide solut ion. On
dcidification yellow solid separated. It crystallised from
alcohol in yellow plates (1.2 g.), m.p.223°.

Analysis : Found zkc, 76.35 3 H, 5.05 Z.
é}ﬁ“oa  requires 3 C, 76468 5 H, 5.26 7.



141
Acetylation : )
a The above allyl derivative (L g.) was acetylated
with acetic snhydride (5 ml.) and sodium acetate as ususl.

) « o B

It erystallised from aleohol. M.,P.175 « Yisld 0.7 ge
Analysis : Found : Cy 73465 5 Hy 5.07 4.
Ci gHy 0y requires s G, 74,01 3 H, 5,19 2.

L

Bromipation s 3 ) .
To the above acetyl derivative (1 g.) dissolved

in acetic acid and bromire (0.3 ml,) im acetic acid (10 ml.)
was slowly added with stirring. The addition of bromine
solution was completed during 1 hr. The regction mixture
was further stirred for 1 hr. and then diluted with cold
water. The yellowlsh solid which separated was filtered

and crystallised from acetic acid, m.p 200", Tie1d 0.6 ge
Analysis : Found : Br, 34.57 2.

: 6193“0.,31'2 require:‘s s Br, 3%.1§ y 1%

9 ' L , n
" L4 Dimethvl napht -pyrono( 5.6

Y
The above dibromo derivative (0:5 ge) in

- absolute alcchol (50»m1‘.) was refluxed \_vith potassium
hydroxide (0.5 ge) for 2 hr. The reaction mixture was
acidified with dil.hydrochloric acid then extracted with
ether. The solid obta;ned on removal of ether was washed

With dil.ammonie (1:1). The insoluble product was washed

with water and erystallised from aleohol ym «p 220 s Yield 0.2 g.
Apaiysis : Found s C, 77;71 $ Hy, 4,70 2,

CigH; 203 requires s C, 77427 ; H, 4.5% #.



1425642 )y=pyrope with ethyl bromoacetate:
i ’ s
2-grbethgxz methoxy.6-8cety]l.g-me thyl naphtho

I

5 ..Hydroxy-é-acetyl-azme thyl naphtho(l, 2 6 :5 ’)
y-pyrone (1 ge<) was refluxed with ethyfl.l ﬁromoaéetate(l ml,)
and anhydrous potassium carbonate (5 g.) in dxfy' acetone
for 6 hr. on a steam bath, After removal of acetons the
reastion mixture was treated with water. The solid obtéimd
vas filtered,washed with dilute sodlum hydroxide solution
and then with water. It crystallised from alcohol ,m.p .1‘1-80.
Tield 0.7 go
Analysis : Found s C, 67;82 $ Hy 5.53 4.
C2oH1 g0¢ requires s C, 67.79 § Hy 5.08 2.

PN -

5-Carboxymethoxy 6-acetyl-2-methyl paphtho(l,2:16.5 )
y=pyrope |
 The above ester (0;75 g.) was refluxed with the

mixture of glacial acetic a{,id (75 ml.i and hydrochloric
-acid (.20 ml;) for 4 hr; The reaction mifture was poured in
eXcess of water and the separated solid was purified by
extraction with sodium bicarbonate. The acid obtained was
erystallised from acetic acid, m;p.ést»°. Yield\ﬂ;h g;
Analysis : Found t G, 66.65 ;3 H, 3.97 &.

C1 gH3 4,04 requires 3 C, 66.27 ; H, 4,29 g,
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g

clisation : 2.3 -dimethyl naphtho(l.2
y=pyrono( 5,‘§;‘ 5 ",#"ﬂuran 3

The above geid (o;% g.) was reflufed with acetic
anhydride (5 ml.) and fused sodium acetate (1 g.) for
1 l/é hr, fl_!ae reaction mixture was poured in ice cold water,
The Separated solid was washed with sodium bicarbonate. It
erystallised from alcohol in white crystalline pletes
(0.2 g2, mupo251®e | |
Apnalysis : Found s C, 76:80 $§ Hy 4,76 4.
C1H; 203 requires : G, 77.27 3 H, 4,54 4,

) ’ IR
Allvlation of dro - ..ma papht 2
P ‘A . ’
Y-pyrone §Allzlol_:z-2.’methxl nanl_zltho g;,}2;6:§ )
Y-pyrone , L

A mixture of 5.hydroxy..2.methy1 naphtho(l 2:6 5 )
' y=pyrone (2 g¢), 8llyl bromide (2 mi, ) and anhydrous potassium
earbonate (8 ge) in dry acetone was refluxed for 6 hr. The
product obi:ained on removal of the solvent was treated with
water and washed with dil .sodium hydroxide solution. It
erystallised from aleochol in eream eoloured need198(l.5 8e),

.p.136 .

Apalysis : Found 3 C, 76,60 ; H, 5.29 4,
C;7H1.‘03 Tequires : C, 76.68 3 H, 5.26 ¢,



(1 zié,‘i,]x,nxxgne 5 y4roxy-6-8 “z;..g.methxl

L 2%
aphtho ~pyrons

The above allyloxy derivative (2 g.) was reflﬁxad
in dimethyl anilire (20 ml;j for 6 hr. It was then poured
into conc .hydrochlornic‘ acid (1:1). The solid separating on
keeping overnight was filtered and taken in sodium hydroxide
selution; The alkaline solution on acidification gave a
yellow solid; This was purified by passing over & short
column of alumina in ethyl acetate. The solid obtained on
removing the solverﬂ; erystallised from acetic acid in tiny
needles (0;8 Be)y m.p;231°;

Analysis : Found : C, 76:32 s H, ‘+;83 Bo

&1‘7H“,03 requires : C, 76,68 3 H, 5.26 .,

Acétg;atigg ] )
“ 5..1{ydroxy-6.ally1-2—’methjl naphtho(l‘,2:6:5’)
y=-pyrone (1 g.) was refluxed with acetic anhyﬁride_(6 rl,.)
. and fused sodlum acetate (2 ge) for 2 hr. The reaction
mixture was poured into cold water. The separated product
was crystallised from alcohol,m.p.197 Yield 0.6 ge

A 1!513 ¢+ Found H C, 73087 § H 5.28 %o
~019H160., requires : C, 74.01 ; H, 5.19 .

-

Bromingtigg
The above acetoxy derivative (1 g.) in acetie

acid (%0 ml.) was treated with bromine (0.3 ml.)in acetic
acid dropwise with stirring over 2 hr, #fter diluting with

a



excess of cold water, ﬁhe«separﬁted product was
crystallised from benzene in fine needles (0.6 g.),
mepe217°, |

Anslysgis s Found ¢ Br, 34.67 %,

Ci9H; ¢04Br, requires : Br, 34.19 4.

Attempted sypthesis of 2,2”-dimethyl paphtho
(1,2 6’ ’yy -pyrono 6:5" 4" Yfuran s

The abova dibromo derivativa (0.5 g.) in absolute
alcohol (50 ml,) was refluxed with potassium hydroxide
(0.5,g.) for2 hr. It was then diluted with water and
ac1dified with dilute hydrochloric seld then extracted
with ethei. On removal of ether, it did.notAgiva\any pure

product,
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