
CHAPTER III

SYNTHESIS OF SOME FURONAPHTHO-g-AND Y-PYRONES



98
Synthesis of some Furonaphtho.a. and v»pyronas j

The furan derivatives are found to occur very 
widely in nature, either fusdd with a benzene nucleus as 
benzofurans such as, 5-Methosybenzofuran (I), Pongamol(II), 
Suparin (III) an! Bganol (IV),

m
or with a coma in ring to give furocomarins Such as Angelic in 
(V), Pimplnellin (VI), psoralens (VII), Bergapten (VIII), 
Xanthotoxln (IX) , isopimplnellin (X) and Oreoselene (XI) • 
or with a y-pyrone ring to give furochromones such as 
Khellin (XII) and Visnagin (XIII), Furofiavones and 
furoisoflavones also occur in nature. KAran§:in (XIV),
Ne pseud in (XV) and Netanone (XVI) are examples of such 
compounds*
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Still another group of spec ial interest compulses 
aurones. They are glycosides of hydrosyiated bensylidene 
coumaranones. Aureosldin (XVII) Leptosidin (XVIII) and 
Sulfuretin (XIX) are a few members of this group •

Besides these there are compounds of more 
complicated structures containing the furan ring system.

Synthesis of benzofuran derivatives *
fhe chemistry of benzofurans has been reviewed 

by Mustafa^- in his recent book entitled Benzofurans^ , There 
are several methods by which a furan ring can be built up on 
an aromatic nucleus. Some of these methods are briefly 
mentioned below.

(1) The classical synthesis of benzofuran Involves 
bromination of coumarin to get 3-bromocoumarin, heating it 
with alkali t© get a eoumarilic add derivative and its



101decarboxylation to a benzofuran derivative/

Similarly the corresponding 3-halonaphtho-a-
4pyrone gives the naphthofuran derivative

: . d) Synthesis of benzofuran derivative can be
accomplished from the dibromide of a chalkone by treaty

Sit with alcoholic potassium hydroxide .

-

]

fif %r

ode. kOH 
------- >



i) (3) a-Hydroxyphenyl acetic acid readily condenses with 

phenol in the presence of sulphuric acid to yield a furan 
derivative0’ . Thus when oandelic acid is condensed with 

phenol, 3-phenylcoumaran-2~one is formed.
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(if) A related synthesis involves the action of 
' 9
alkali on o-hydroxy- ^-haiostyrenes . 3-Phenylbenzofuran can 
be prepared In this way, and if o-hydroxybromoacetophenone 

is used, 3-coumaranone results.

koH

4^

■«;t4COCHl6T

: (5) Benzofuran can be obtained by the catalyticil,cyclodehydrogenation of o-ethylphenol- , and 2,3-dihydro- 
benzofurans can be prepared by the eye 11 sat ion of o-allyl- 

phenols. The cycllsatlon occurs when o-allylphenol is 
heated with hydrobromic acid or with pyridine > / ? ; 0
hydrochloride**
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(6) Ring closure of phenoxy carbonyl compounds or 
their acetals can be effected with the help of reagents
like cone .sulphuric agid, anhydrous zinc chloride or
polyphosphoric acid to get the furan derivative

I + BrCHxCH(pR\ PPA
CH(0R)x

+ fcrCH^OR

(7) Phenozy acetic aeids undergo similar
JCcyclisatlon when heated with phosphorus pentode to
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yield coumaran-3-ones*-

(8) This method has many variations and is exemplified 
by the condensation of sodium phenoxide with ethyl chloro-

2gacetoacetate to get 3-methyl benzofuran-2.carboxylie acid •

+ Q-I^CO C H CO O C2H 5- 

a

:-coocxu?
-ch3

r^rs>rxX)'>COOH

-CHk

Condensations of this type are often effected
2&with zinc chloride, sulphuric acid and similar reagents .

(9) A method which is extensively used for the 
synthesis of furan derivatives consists in the condensation 
of bromoacetic ester' with an o-hydroxybenzaldehyde or an 
o-hydroxy acetophenone and subsequent hydrolysis and 
eyelisation 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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■H ‘ kiCOs
+- RtCH^COOCjH^ ocekme ^

OR

’0vXH£OOCs^

OK

ow

y

0\_cooh ^-MjCO)_p 
i-n- kJU'l^CH^coom

■a

,^\r)cH/:ooH

^/Acor

R = H or c»3

2$(10) Aneja, Hukarjee and Seshadri in the course of 

their work on the synthesis of furocoumarins developed 

another method in which they subjected the o-hydroxy aiiyl 

derivatives to ozonolysis and cyclised the o-hydroxy 
acetaldehyde derivative formed with orthophosphoric acid*

C-lcusen
%-ou^oingeu<e7)^-

°3

CH£HO
Or4Ro HO.

^ jyos^iQyic Qt'ici
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The oxidation of the allyl derivative to the
formyl derivative can also be achieved with osmium tetroxide
and potassium periodate .

, n(11) Tanaka s method consists in the condensation 
of an o-hydroxyaldehyde with ethyl bromomalonate when 
benzofuran-.2-.carbo2ylate is obtained which on hydrolysis 
and decarboxylation gives the corresponding benzofuran 
derivative.

y cooCnUr ^ „

•> NCooGih^
e,H3c.oci^>kacq3

<- ■COi

Hy<sA\ol7.SiS 

'X-Coo H

2|(12) Kaufmann et.al, in their work on the synthesis of 
furocoumarins developed a versatile method for the synthesis 
of the furan derivatives from o-hydroxy allyl derivatives* It 
can be illustrated with the synthesis of a furocoumarin 
derivative*

^rH^C-HC -CM 2. *H3
<5y

<£

/. AcO-Vy10-^0^
a. firowinoi^e,,i
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Present work t

Of the various fur an derivatives,furocoumarins 
which occur in nature ha-?e created a good deal of Interest 
in recent years because of their physiological properties,

iMustafa - has reviewed the various aspects of the naturally 
occurring furocoumarins in his recent hook*

Some furocoumarins such as bergaptan,pimpinellin 
and isopimpine 11 In are very good fish poisons and others 
sueh as psoraiene ,xanthotoxin and imperatorin are found 
to be photosensitisimg agents, which can bring about 
pigmentation of the depigmentad skin by” hastening the

- 4

formation of melanin* 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 
photo sensitising activity lies in the parent linear 
compound psoraiene 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 furoeoumarins lies between 265 
and 280 mu in the short ultra violet range and between 
3H-0 and 380 mu in the long ultra violet range. Furocoumarins 
such as psoraiene and Imperatorin have also been found to

2Shave antifungal activity
"While a large number of furocoumarins have been 

synthesised by the application of one or other methods 
described before from coumarin derivatives, the synthesis



of such, compounds frcp benzocoumarins (naph tho - a-py r one s) 

have been very few. The reason probably is that the required 

hydroxy naphtho-a-pyrones are not readily available.

In the course of studies on dihydroxy naphthalenes < 

going on in this laboratory, some hydroxy naphthopyrones 

have been synthesised and furan rings have been built up 
on these. Thus Mehta and Sethna30synthesised ^V-dimethyl

naphtho(l,2:6^5 )a-pyron©(5,6:5”,^”)furan(MI) through the 

following sequence of reactions,

5-Hydroxy-6-acetyl_i+Imethyl naphthoCl^b^’) 

a-pyrone(XX) was condensed with ethyl bromoaeetate.6-Aeetyl_5_ 
carbethoxymethoxyJ+lmethyl naphth0(l,2:6’,5’)a-pyrone obtained 

was then hydrolysed to the corresponding acid. The acid on 

cyelisation with acetic anhydride and sodium acetate afforded 

the above mentioned furo naphtho-a-pyrone derivative(XXI) 

through simultaneous cyelisation and decarboxylation.
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kIs'*•Dimethyl naphtho (2,l*6)5’)a-pyrono

(6,5*5)V')furan (XXII) and dimethyl naphtho (2,1:6^5*)

a-pyrono(6,5*5,,,4',)furan (XXIII) war© synthesised through

• similar sequence of reactions from 6~hydroxy-5-acetyl»
^-methyl naphtho (2,1:6,5 )a-pyrona and 6-hydroxy-5-formyl- 
. ?- ' ? *^-methyl naphtho (2,1*6,5 ) a-pyrona by Kuriajjose and
Sethna . This work has been extended further and the furan

rings have been mailt up on a number of naphtho-a-pyrones*
Further, the furan ring has also been built up on 5-hydroxy.# 

» > »2-methyl naphtho (1,2*6,5 )y-pyrene, as no such furo‘ 

naphtho-y-pyrone appears to have been synthesised♦

Synthesis of 3'Uethyl naphtho (2.1*615\a-pyropo

i2eftiflLfr!.).furap, ,
7-Hydroxy-6-acatyl naphtho (2,1*6)$’)a-pyrone 

(XXIV) (prepared as described on p.Vl) was condensed with 

ethyl bromoacetate in the presence of anhydrous potassium 

carbonate in dry acetone when 7-earbethoxymethoxy-6- 
acetyl naphtho (2,1*6)$’)a-pyrona (XXV) was obtained. It 

was hydrolysed by refluxing it with glacial acetic acid 

and hydrochloric ae id mixture to the corresponding acid 
(XXVI) • The latter^ heated with sodium acetate and acetic 

anhydride gave on simultaneous eyelisation and decarbo­

xylation the furan derivative (XXVII).
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Synthesis of 2“-methyl naphtho(2,,l: 6* ,5* )a-pyronp 

S: 5", V1) fur an :

7-Hydroxy naphtho (2,1s 6« ,5* )a-pyrone on 
condensation with allyl bromide in the presence of 
anhydrous potassium carbonate in dry acetone gave the 
7-allyloxy naphtho (2,1: 6' ,5* )a-pyrone (XXVIII). It was 
subjected to Qlaisen 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 NMK data. The NMK shows 6 doublets of AB pattern, in 
the region from<£.6.0 to 9.0 ppm., two doublets being 
over lap ing with each other at cf 7.1. this confirms that 
the allyl group has migrated to the 8-position rather 
than 6-position.

The doublet situated atc*6.3 is due to the
3*-proton, having a coupling constant J = 9.2 Hz. The other
doublet with same J value of 9.2 Hz, appearing dewn^ield

ya-f-her
atJ 8*42 downfield^than having the usual value '’of J 7.9, 
must be due to 4*-proton in the a-pyrone ring, af 1

\

The remaining four aromatic protons in the 
positions 3*4,5 and 6 appear as doublet with J value of
9 Hz. each at cf 7.12, 7.84, 7.63 and 7.10 respectively.

3JLOyelisation of this by triturating it with 
cone, sulphuric acid gave 2«jBethyl naphtho (2,1: 6* ,5*)
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a-pyrono(7,8*5", »f" fy-dihydro tv*m (XXX) which on 

dehydrogenation with palladised charcoal (10 % ) afforded 
2i!methyl naphtho (2,1*615*)a-pyrono (7,8*5 ", 4-") furan (XXXI)

XXXI

Synthesis of £*4* -dimethylnaphtho (2_.3s6ll\a»_Byrono

CZt&l. $U.J£±J£aES& :
* i »

7.Hydroxy-8-acetylJ*--metbyl naphtho(2,3*6,5 ) 

a-pyrone prepared as described before on condensation 

with ethyl bromoaeetate in the presence of anhydrous
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potassium carbonate*In dry acetone gave 8-acetyl-7- 
cartethoxy methoxy-M-methyl naphtho ( 2,3:6^*) a-pyrone 

(XXXII) which on alkaline hydrolysis (1($ NaOH) gave the" 

corresponding acid (XXXIII). This acid on refluxing with 
fused sodium acetate and aeetic anhydride yielded 
3 ^Idlmethyl naphtho ( 2,3 * 615 ’) a-pyr ono (7,8:5 ^ ) fur an 

(XXXIV). The NMR spectrum of this shows two doublets and 
three singlets In the aromatic region* The singlet atcf?*932 
due to 2 -position in furan ring33is quite in agreement with 

the inductive effect of the hetero atom. The two doublets 
with the coupling constant of 9*1 Hz., atJ7.96 and 7.75 
are due to H-5 and H-6 respectively. The other two aromatic 
singlets atcT 8.50 and 8.07 must be due to HJ* and H-l 

respectively. The 3-pnoton appears as a singlet at 6.Mi- 
while the methyl groups in the furan and the a-pyrone 
rings appear at cf 2.56 and 2.50 as three proton singlets 
respectively.

COCH3

ftYCU>cooe-,i-)r V- 

QCG^,e?|CiCOS

'XXXIV
XXXUl
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Saifo9.?!.8-,?,?, napk*ft9.L2»3j6l5,) aHM^aag...

L7jfo.5 ' *
, * » »

7_Hydroxy_4--aethyl 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 
ailyloxy derivative (XXXV) which on daisen rearrangement by 
refluxing in dimethyl aniline in an inert atmosphere of 
nitrogen gave o-hydroxy aiiyi derivative to which 7-hydroxy- 
8-allyl-lfjnethyl naphtho (2,3*6 ,5 )a-pyrone (XXXVI) 
structure was assigned on the basis of NMR spectra, which has 
been recorded from cT8.5 to 5*5 to get the aromatic protons 

only. The clear pattern of two doublets and two singlets in 
the aromatic region confirms the position of the aiiyi group 
to be at 8, The 6 position has clearly been rules out, as 
this would have given four singlets for the four isolated 
aromatic protons.

The two doublets at ^ 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 at^ 8.00 , 7.5 and at 6.18 are 
due to H-4,H-l and H-3- of the a-pyrona ring.

The above o-hydroxy aiiyi derivative was cyclised 
27

by adopting Khufmann method. It was converted to 7-acetoxy- 
8-ailylJtjnethyl naphtho (2,3*6*5*)a-pyrone (XXXVII) by 

heating with acetic anhydride and sodium acetate. The 
acetoxy derivative was then brominated in acetic acid. The 
dibromo derivative (XXXVIII) obtained was subjected to 
cyclisation using alcoholic potass ion hydroxide when the
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desired furan (XXXIX) was obtained* 115
The NMR spectrum shows two doublets and two 

singlets in the aromatic region confirming the angular 
furah ring structure*

The two singlets at«f 8,04- and 7.76 can be assigned 
to H.4- and H„l. The two doublets with the coupling constant 
of 9*4- Hz* at 7*65 and 7*52 are due to two ortho protons 
st 5 and 6 positions respectively. The furan proton 3° 

appears at c( 6.77 and the a-pyrone proton 3 at ef 6*27*
The methyl protons of both furan and a-pyrone rings appear 
as two distinct three proton singlets at 6 2*54- and 2*4-9 
respectively. * Weak peak situated at<£ 7.A- is due to the 

chloroform impurity in CDCI3.

fttyl brro-im'cU-
OCeltri'ie IcjCOa,

TfXXVl
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Synthesis of 4-dethyl naphtho(2,3; 6.5 ) a-pyrono 

(7,8: 5",4») furan :
i t

7-Hydroxy-8-formyl naphtho(2,3: 6,5) a-pyrone 

prepared as 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 glacial acetic 

acid and hydrochloric acid (A.R.) mixture to the eorrespondin 

acid which could not be crystallised. It was subjected to 

cyclisation with acetic anhydride and sodium acetate when 
4-methyl naphtho(2,3?6,5 )a-pyrono(7>8: 5fS4u) furan (XLI) 

was obtained.

The same furan was obtained when 7-hydroxy-8-
. ! II

formyl-4-methyl 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 
C-methyl-2-carbethoxy naphtho (2,3: 6*,5* )a-pyrono(7,8: 5,^4,,) 

furan (XLIIJ. This was hydrolysed by refluxing it *in the 

glacial acetic acid with hydrochloric acid. The ' 

corresponding acid (XLIII) obtained was then subjected to 

decarboxylation by heating with quinoline and copper powder
* ti

when 4-methyl naphtho(2,3: 6,5 )a-pyrono(7,8: 5,,?4,,)furan 

(XLI) was obtained.
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SvCljjCOO^Hf
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CHO
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CHO
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Ifcifis migpatlon„of JZ^agetoxythyl naphtho 
,(.2,Xi^g?)fl,-Py?rog§ * 2^Hzdrasy^6^acetyl naphtho 

IflrPy^gf *
t 99

7-Acetojcy-if-methyl naphtho(2,1:6,5 ) a-pyrone 

(XLIV) prepared by acetylation of 7-hydroxy Jt-methyi 

naphtho(2tls6t5 )a-pyrone when subjected to Fries migration 

with anhydrous aluminium chloride gave an alkali soluble 

yellow compound which gave green colour with alcoholic 

ferric chloride, The compound also gave a 2,^-dinitro 
_phenyl hydr&zone derivative, 7-Hydroxy-6-ace ty l-Cmethyl 

naphtho{2,1:6,5 )a-pyrone structure (XLV) has been assigned 

to this compound on the basis of HMR data.

The NMR shows two doublets and two singlets in 

the aromatic region apart from a singlet atd 6,28 which is 

a characteristic of H-3 of i-pyrone ring. This pattern 

confirms the migration of -C0CH3 group to the 6-position,

The upfield singlet at d 7.74 and upfield doublet 

at d 7*15 can be assigned to H-8 and H-3 respectively. 

Similarly the singlet at 8,32 and doublet at J 7,92 can be 

assigned to H-5 and H-4- having a coupling constant of 9-Hz, 

characteristic of o-coupling,
&nthe$ls 0f V.*»*-dimethyl nanhtho 

ar.R£gono( 7,63- Yfurap s

7-Hydroxy-6-acetyl-Cmethyl naphtho( 2,1:6^5’) 

a-pyrone was condensed with ethyl bromoaeetate In the 

presence of anhydrous potassium carbonate in dry acetone.
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The ester (XLVI) obtained was hydrolysed to the corresponding 

acid which when refluxed with sodium acetate and acetic 

anhydride gave through simultaneous cyelisatien and 

decarboxylat ion, the de sired furan derivat ive (XLVIII) •

119
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Szattests of alAldlmettorl naPhtfao<2rli6,.5’w-iiyrQno 

1 2 ".3"-dlhydrofnran <

. » » *
7-Hydroxy-4--methyl naphtho(2,li6,5 )a-pyrone was

eonddnsad with ally! bromide in dry acetone and anhydrous 
potassium carbonate* 7-kllyloxyJwaethyl naphtho(2,ls6^5,> 

a-pyrone (XLIX) obtained was then subjected to Claisen 

rearrangement by heating in dimethyl aniline for 6 hr. An 

alkali soluble compound was obtained to which 7-hydroxy-8- 
aiiyi.lMnethyl naphtho(2,1:6 ^ 5 )a-pyrone structure/ assigned 

on the basis of the NMR data*

The NMR spectra shows a clear pattern of four 
doublets in the aromatic region, which leads to the 

conclusion that the allyi migration takes place at 8-position 

rather than the 6-position* All the four doublets have the 

same ortho coupling value of 9 Is.

The doublet at d 6*9 can be assigned to H-6 while 
the doublet atd 7.02 to the H-3. The doublet at J 7,8 and 
7.5 though overlap each other are discemable and can be 

assigned to H-5 and HJf respectively* The a-pyrone proton 
appears at 6 6.1.

Cyclisation of this by triturating it with cone, 
sulphuric acid gave 2fl,1fldimethyl naphtho(2,1:6’5 *)a-pyrono 

( 7 i 8 i 5 ;/,V') 2 -dihydrof uran (u).

Dehydragenation of the above furan with palladised 

charcoal in diphenyl ether did not succeed.
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Hr CHa-CH =-CK ,HP^CHP<:V:;::rXTY''^^

C£-°3 > C'C.e.ierne

XLl*

Cfousi-r) ?iSL^vv?scivi<jevMsn)-
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)*mu :
9 995-Bydroxy-^f-rnethyl naphtho(l, 2:6,5 )a-pyrone was 

ailyiated by condensing with aiiyi bromide in the presence 
of anhydrous potassium carbonate in dry acetone. The 

ailyloxy derivative (LII) on Claisen rearrangement in 
dimethyl aniline gave the corresponding o-hydroxy aiiyi 
derivative (LIII) which was aeetyiated and brominated with 
bromine in acetic acid. The dibromo derivative (LI V) when 
subjected to the action of alcoholic potassium hydroxide 
gave 2/?,ifldimethyl naphtho(l,2*6’,5’)a-pyrono(5,6*5 V) 

furan (LV):.
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Synthesis of aly-dimethyl panhthog.a.e'.sSv-pyrono 

(S.6.?"A<lUtiran :

. 9 9 9
5-Hydroxy-6-acetyl-2-methyl naphtho(l,2:6,5 ) 

y-pyrone(LVI) was prepared by Fries rearrangement of 
5-acetoxy-2-methyl naphtho(l,2:6f5 )y-pyrone as described 
on p* e\% ♦ The o-hydroxy ketone on condensation with ethyl 
broiao acetate in the presence of anhydrous potassium 
carbonate in dry acetone furnished the ester derivative(LVII) 
which was hydrolysed by refluxing it with glacial acetic 
acid and hydrochloric acid mixture to the corresponding acid 
(171II) which on simultaneous cyclisation and decarboxylation 
with freshly fused sodium acetate and acetic anhydride 
afforded the 2* 3 ^-dimethyl naphtho(l,2*6*5 )y-pyrono 

(5,6s5%V')furan (LIX)
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teepp.ted synthesis of 2? 2 “-dimethyl naphtho(11216 ? 5 S

. » f t -f-
5-Hydroxy-2-methyl naphtho(1,2:6,5 )pyrone was

Kcondensed with allyl bromide in the presence of anhydrous 

potassium carbonate in dry acetone. This allyloxy derivative 
(IX) was subjected to Claisen rearrangement with dimethyl 
aniline as usual. This.afforded 5-hydroxy«.6«ailyl-2lmethyl 

naphtho(lf2i6f5 )y-pyrone (IXI) which could not be cyclised 

with cone.sulphuric acid. The cyclisation by Kaufman method 

was also tried. It was acetylated, the acetyl derivative
(LXII) was then brominated to dibromo derivative(1X11I) 
This oa subjecting to the action of alcoholic potassium 

hydroxide did not give any pure product.

LXlil
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EXPERIMENTAL '

-

CondfinSat lpn of 7-hydroxy~6«ace-t£L nanhtho(2il Lb.5 .1 
arpyrone with ethyl bromoacetate i 7-CarbethaxmflthQZg 
6>acetyl nauhtho (2flt6.i la-pyrgna. *

• »
A solution of 7-hydroxy*6-acetyl naphtho(2,lx6t5 ) 

a-pyrone (1 g.) In dry acetone was refluxed with, ethyl 
bromoacetate In the presence of anhydrous potassium carbonate 
(3 g*) on a steam bath for 5 hr. The solid obtained on
removal of acetone was treated with water and washed with
_ odil.alkali, it was crystallised from aleohol, m .p.207 *
Yield 0.5 g.

Analysis t Found » Q, 67.30 | H, 5.05 %.
Gi9H1606 requires * 0 , 67.05 * H, 4.70 g.

The above ester (0.5 g.) in glacial acetic acid and 
cone .hydrochloric acid A.R.(i5 ml.) was refluxed for 4 hr. 
and then poured into 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. 
Analysis j Found * 0, 64.88 5 H, 3.45 g.
Gi6HioG6 requires * C, 65.38 $ H, 3.84- g.

The above acid (0.4 g.) was refluxed with fused 
sodium acetate (1.5 g.) and acetic anhydride (5 ml.) for 1 1/2 
hr. on a wire gauze. A solid separated on pouring the reaction



mixture in water*-It crystallised from aeetic acid, M*P* 
231°. Xlsld 0.2 g.

Analysis i Pound . C, 76.45 » H, 4.17 %.
ci6Hj,o03 requires s C, 76.81 | H, 4.00 %*

4u.Tiat.igp, sgg&a^oJ.&>t?^Igl)..fc:gyrsgg *

A mixture of 7-hydroxy naphtho ( 2,1; 6 ^ 5 *)a-pyrone 

(2 g,), ailyl bromide (2 ml.) and anhydrous potassium 
Carbonate (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 water. The product was filtered, and washed 
with dilute alkali to remove the unreacted compound. It 
crystallised from alcohol in needles (1.3 g.) ,m *p ,165° • 

Analysis * Pound $ G, 75*70 ; H, 4*34 %*

Ci6Hi 2O3 requires * C, 76.19 $ H, 4.76 g.

glalgfrP rQ^rraPggga&t,.of^caj,i£xg3y.paBSt^9(^4lj6l5lx.

flsg£ggg * 2klgdr.oxy-8f»ailyl. naphtho C2.1i6l5%a-nvrone

7-Allyloxy naphtho (2,lj6|5*)a-pyrone (l g.)was 

refluxed with dimethyl aniline (10 ml.) for 6 hr * The 
reaction mixture was poured into ice cold hydrochloric acid 
(1*1) in excess, She product after filtrSation and washing 
with water was taken up in alkali. The yellow solid obtained 
on acidification crystallised from alcohol in fine yellow 
needles.(0.6 g.)f m.p.2120*

Analysis * Podnd 8 C, 76*21 f H, 4*53 g.
0i6Hi203 requires 8 C/76.19 ; H, 4.76 jg.



&gju>saHPB. z*u6*i&9

}

*smm » gfoifr Laaftlftp., (,2.u$&)flr.pyrPP9C?,g,^.^)
apathydrofurafi :

7-Hyaroxy-8.ailyl naphtfao Uj^^Sa-pyroneCO.S g.) 

was triturated with cone*sulphuric acid (6 ml#) in a water 
bath for 15 minutes* The contents were poured into crushed 

ice and the separated product was filtered sued washed with 

very dll .sodium hydroxide solution to remove uncyclised 
product* It crystallised from alcohol in fine needles (0*2 g*), 
m.p*192°*

Analysis * Found * C, 76*02 $ H, 4.68 %.
requires s C, 76*19 ; H, 4*65 %•

Bafaydrcsenat ton of aWthrl_n&Dhtho (2.116* 5\ a-pyropp 
(2«ai y.'^gU>xdro fjiran i 2-lfethyl naphtho^.lifelsS 

a^Birsno (7-8»5 "- H'A fiiran ,

A mixture of the above dihydro furan derivative

(0.25 g.), palledised charcoal (0*2 g. ; 10 % ) aid diphenyl 
ether (4 ml*) was refluxed for 6 hr. The reaction mixture 

was filtered hot. The product which separated was filtered 

and washed several times with petroleum ether (40-60 ) and 
to the filtrate petroleum ether was added when more product 

separated. It crystallised from alcohol in yellowish 
needles (0.1 g.), m.p.212°.

* Found 1 C, 76*50 $ H, 3*73 %*
Gi6Hie03 requires j C, 76.81 | H, 4.00 g.
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Condensation of 7:hydroxy^a-acetylJMaethyl, naphtha.

a-pyrone $

A mixture of 7-hydroxy»8-aacetyl-.if-me thylnaphtho 
(2,1:6^5*)awpyrone (1 g.) , ethyl bromoacetate (tml«) and 

anhydrous potassium carbonate 0 g*) was refluxed In dry 

aeetone on a steam bath for 6 hr. The product obtained 

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

hydroxide to remove unreacted product* It crystallised from 
acetic add, m,p*231°. Yield 0.8 g.

Analysis * Found s C, 67*75 $ H, 4*93 g*

c2oh18°6 requires : C, 67*79 $ H» 5.03 %*

im ssm *
The above ester (0*5 g.) was mixed with sodium

hydroxide solution (20 ml* ; 10 % ) and left overnight. This

was diluted,filtered and acidified. The solid separated was
extracted with sodium bicarbonate solution and the bicarbonate

extract on acidification afforded a product which crystallised
0

from acetic acid in shining plates (0.2 g.), m.p*292 •
Analysis j Found t C, 66*09 ; H, 4.21 g.

requires s C, 66.27 f H, **.29 %*

ll^DMethylnaphtho. (2.316Is')a-pyrono(7 r 8»5 "rkn Ifuran t 

The above acid (0.4 g,) was refluxed with fused
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sodium acetate (1*5 g*) and acetic anhydride(5 ml*) for

a2 hr, on.wire gauze. The solid separating, on adding the/V '

reaction mixture to * - cold water, was washed with sodium
bicarbonate solution. It was then crystallised from alcohol

oin tiny needles (0*2 g*), m,p*272 •
Analysis s pound * C, 77*^3 | H, 4.67
0*7% 2O3 requires t 0, 77*27 f H, 4*54 g.

teBgfflMt *
; A mixture of 7-hydroxy-.4lmethyl naphtho(2,3t6j5*) 

a-pyrone (2 g.), allyl bromide (2 ml.) and anhydrous potassium 
earbonate (8 g*) was refluxed in dry acetone (150 ml#) for 
5 hr. on a steam bath. The product obtained on removal of 

the solvent was treated with dilute sodium hydroxide and 
then with water. It crystallised from acetic acid in shining 
needles (1.3 g.), m.p, 190°*

Analysis * pound s C, 76.47 f H, 5*06
C17H44O3 requires 1 C, 76.68 $ H, 5*26 %•

+ * * *

Q2MLMA rearrangement s 7~ailvloxv-4lnethyl naphtho

* 7-Hydroxy^gallyl,4J!methrl naphthp

(gUl^IiJflrBygg&S s

The above allyloxy derivative (2 g.) was refluxed 
with dimethyl aniline (15 ml*) for 6 hr. in an atmosphere 
of nitrogen. After cooling, the reaction mixture was poured 
in ice cold cone .hydrochloric add (Isl) (20© ml.). This 
was left overnight* The yellow product obtained after.
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filtration was talsen In sodium hydroxys solution* The e 

product obtained on acidification crystallised from acetic 
acid In green needles (1.2 g*), m*p*252?

(In the nitrogen atmosphere the yield Is 
Analysis s found t C, 76.83 4 H, $*2k %*

requires * C, 76*68 4 H, 5*26 %•

Acetylations The above o-hydroxyaiiyi derivative (1 g.) was 

acetyiated by heating with acetic anhydride (8 ml*) and 
freshly fused sodium acetate (2 g.) for 2 hr. The mixture 

was poured in ice cold water. The product obtained 
crystallied from alcohol in needles (0.8 g.), m.p.l85°. 

Analysis t Found * c, 7^9 | H, 5.37 g.
c*9Hi6°¥ requires * c, 71**01 4 H, 5*19

• • *r

Bromlnatlons The above acetyl derivative (1 g.) was 
dissolved In aeetic acid. Bromine (0*3 ml.) in acetic 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 water. It crystallised from acetic acid,m.p.235°.

Yield 0*5 g.
Analysis * Found * Br, 3^.33 %*

CisHigO^Bra requires * Br, 31**19#.

QYqll?atjoQ t s’^WDlmethyl naphtho t2.1t6?5Sa,.nyTf>nn 

(7-.8s5 >?.V*lf«ran 1

The above dibromo derivative (0.5 g.) in absolute
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alcohol (50 ml.) was .refluxed with potassium hydroxide 
(0.5 g•) for 2 hr. The reaction mixture turned yellow on 
heating. The reaction mixture was poured in ice cold water 
and acidified with hydrochloric acid. The product separated 
was extracted with ether. Removal of ether afforded V& 
solid which was washed with dil.ammonia solution. The 
product after filtration was crystallised from alcohol in 
shining yellowish needles (0.2 g.), m.p.239°.

* Pound * C, 77.07 j H, 4.48
Ci7Hiao3 requires * C, 77.27 ? H, 4.49 g.

gQhden nation of 7rhydroxv<.8>formyi.4lmathyi naphth?
♦ *

U.3lff.? )(l-PTf9n?. with ethyl broaioacet ate ■ 7.carbathnxy 
Ktho^r-S-formyl^Iiaethyl naphtho^^Is V.pyrona ,

A mixture of 7-hydroxy-.8-formyl-4jnathyl naphtho 
(2,3*6,5 )a-pyrone (1 g.), ethyl bramoacetate (1 ml.) and 
anhydrous potassium carbonate (5 g.) was refluxed in dry 
acetone (100 ml.) for 5 hr. on a steam bath. The residue 
obtained after removal of aeetone was treated with water.
The product was filtered,washed with dilute sodium hydroxide 
solution and crystallised from acetic acid, m.p.297°. 
field 0.6 g.

* Pound * c, 67.5**- f H, 4.57 g.

Cl:9HA606 requires * c, 67.05 $ H, 4.70 %.
Hydrolysis *

The above ester (0.5 g.) was refluxed with acetic 
acid and hydrochloric acid,mixture for 4 hr. The product
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obtained, was treated with sodium bicarbonate. A small 

amount dissolved. The product obtained on acidification of 

sodium bicarbonate extract, could not be crystallised, so 

this crude acid was used for further react ton. The 

hydrolysis was only partial. Alkaline hydrolysis gave an 

unworkable mass.

fecUsatlga 8 Methyl naphtho (2.3«6!5Sa-pyrono

i2*.M 1 V) furan 8

The above acid (0.3 g«) was refluxed with acetic 
anhydride (5 ml.) and freshly fused sodium acetate (1 g♦) 
for 2 hr. The reaction mixture was poured into ice cold 

water. The solid obtained was washed with sodium bicarbonate 

solution and with water. After drying, it was passed over 

a short column of silica gel. The product was eluted in 
chloroform. The white product obtained on evaporating the 

solvent was crystallised from acetic acid in light yellow 
needles (0.15 g.), m.p.27^°.

Analysis t Found s C, 76.81 $ H, 3.91
g16%o°3 requires 8 C, 76.81 | H, 4.00 g.

Synthesis of..alUarbefeoxy-Almethyl nanhthof 2^.6^%

ftssymq C7.P.a.1> »w> firo *
7.Hydroxy.8-formyl.Cmethyl naphtho (2,386^5*) a- 

pyrone (prepared as described on^A’l ) (1 g.) was dissolved 
in methyl ethyl ketone (200 ml.) by warming and refluxed 

wife ethyl bromomaionate (1 ml.) and anhydrops potassium
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carbonate (5 g.) on a steam bath for 10 hr# The solvent was 
then removed and the residue was treated with water and 
filtered. Ihe solid obtained was run over a short column of 

alumina in chloroform. The product obtained on evaporation 
of the solvent crystallised from dimethyl formamide In 
needles (0.5 g.), m.p.280°.

Analysis t Pound : c, ?1.08 f H, 4.36 %*

Ci9Hi*05 requires : C, 70.79 $ H, 4.3**-

2!L_ga£b-0-Xy.4lmethyl naphtho (2.3:6!$Sa>Dyrono

LZAiJn+.}£,}SMm *

The above ester (0.5 g*) was dissolved in glacial 
acetic acid (100 ml.) and cone .hydrochloric acid (A.b.)
(25 ml.) was added to it. Ihe whole mixture was refluxed for 
4 hr. and than poured Into Ice cold excess of water. The 

separated product was purified by sodium bicarbonate 
treatment and crystallised from acetic acid, m.p.320°.

Sield 0.3 g.
Analysis * Pound : C, 68.90 f H, 3.46 

,ci 7hi 6<>5 quires * C, 69*39 i H, 3 .40 %.

Bs&arboxylatigft : klmethyl naPhtho(2.3:6l5* Va-pyropp 

(2.8:5 “.4^ furan :

The above acid (0.4 g.) was refluxed with copper 
powder (0.2 g.) in quinoline (15 ml.) for an hour and the 
solution was filtered hot. The solid separating on cooling 
was washed with hydrochloric acid (1:1) and then with water.
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The separated product crystallised from acetic acid in 
shining needles (0.2 g.), m.p.274°. Mixed a.p.with the 

furan obtained by ethyl bromoae®tate method was not 

depressed*

Analysis * Found * C, 76.81 ; H, if.00 «g.

ca«Hi©03 requires * C, 77*08 $ I, 3*89 jg.

Z^cetosyJ^-me thyl naphtho.( 2,1 si>l5 J a^pyrone s

7-HJ'droxy-ifuaethy 1 naphtho (2,l:6^5’)a-pyrone 

(2 g.) was refluxed with acetic anhydride (10 ml.) and 

freshly fused sodium acetate (3 g.) for 2 hr. The product 

obtained on pouring the reaction mixture in cold water was 
filtered and crystallised froa xylene in fine needles (1.3 g.). 
M.P. 164-°.

* Found s c, 71.52 j H, 4-.21 <g.
Ci6H4204 requires * C, 71.64 $ H, 4-.4-7 g.

* * . m •

Erigs rearrangement of._?..^cetoxyjflmethvi parWo

WpYEgpg S 7«HydroxY»6«a.oetylJflmethy 1 nanhtho
L^.I^Vn-pyroge *

An intimate mixture of 7-acetoxy«4.Imethyl naphtho 

(2,lt6,5 )a-pyrone (2 g.) and anhydrous aluminium chloride 
(5 g.) was heated at 140° for 3 hr. in an oil bath. The 

reaction mixture was decomposed with ice cold hydrochloric 

acid (1*1) • The solid separated was taken in sodium hydroxide. 

The yellow product obtained on acidification of the alkaline 

solution was filtered,dr led and crystallised from acetic acid
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in yellow needles (1.1 g.). It gave green colour with 
aleoholie ferric chloride. M.P.238°. 

toiygis * Pound : C, 71.80 5 H, >.11 <g.

G16H12O4 requires * C, 71.64 | H, 4.47

The 2f 4-dini tronheny 1 hydrazone *

It was prepared from 7 .hydroxy 6*acetyl.4iiethyl 

naphtho (2,1*6,5 )a-pyrone as usual and crystallised from 
dimethyl formamide in tiny orange needles. M.p .312.15°. 
Analysis * Pound * $, 12.47 %* 

c2#i607H* requires * N, 12.50

gQadfflgatjpn o£.-Z4iydro3cy.6.acetyl.4lmethvl nar>hthn 

12.1 <6.5 y.pyrone with ethyl bromoaeataty * 
-Zr.ferbethoxy metfroay^acetyiJ^ethyl naphthof 2r| 

g.rrpyypsg *

A mixture of 7-hydroxy-6-ace tyi.lfcimethyl naphtho 
(2,1*6,5 )a-pyrone (1 g.), ethyl branoacetate (1 ml.) and 

anhydrous potassium carbonate (5 g.) was refluxed in dry 
acetone on a steam bath for 6 hr. The product obtained after 
removal of acetone was taken in water filtered and washed 
with dilute sodium hydroxide and then water. It crystallised 
from acetic acid, m.p.l58°. Yield 0.5 g.

* Pound * c, 67.33 f H, 4.96 jg.
c2oHi606 require! * c, 67*79 f H, 5.08 jg.
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Hydrolysis i
The above ester (0.5 g.) was dissolved to fjlaeial

acetic acid (75 ml.) and cone .hydrochloric acid (25 ml.)
was added to it. The reaction mixture was refluxed for 4 hr,
and then poured Into excess of ice cold water. The separated
product was purified by sodium bicarbonate treatment and

ocrystallised from acetic acldf m.p.26l . Yield 0.3 g*
Analysis t Found t 6, 66*56 | H, 3.87 %•
Ci8Hm>°6 requires : C, 66.27 f H* 4.29

*'*, klpimathTl naphtho (2.Hfe!s’lfi-OTrom>(7.»tg’'.lt!’I 

furan s

The above acid (0.4 g.) was refluxed with fused
sodium acetate (1.5 g.) and acetic anhydride (5 ml.) for
1 1/2 hr. The reaction mixture was poured in cold water. The
solid separated was washed with sodivm bicarbonate solution
and then water. The cycllsed product crystallised from acetic

'o
acid in light yellow needles (0.2 g.) ,m.p.241 .
Analysis ; Found * C, 77*03 f H, 4.27 %*

Cj.7Hj.2O3 requires : C, 77*27 f H, 4.54
» * * »

, t »/mv tat Ion of 7-hvdr oxy-4lme thvl naphtho, X2.116 .1-1. 

q-pyrone 3
A mixture of 7-hydroxy-4-methyl naphtho(2,l*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 a 
steam bath, toe product obtained on removal of the solvent
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was treated with dilute sodium hydroxide and then with

owater. It crystallised from dilute acetic acid, m*p*105 • 

Yield 1,3 g.
Analysis : Found % C, 76*58 $ H, 5*1^ %*

Gi7H1.J1.O3 requires t G, 76*68 $ H, 5*26 jg.

qaUakJflfrmpgSffiWl.gO
UJLj.^j.Jfl.pyrgjag s 

» *naphtho (2.1>6.5 \a-nvrone %

The above allyloxy derivative (2 g*) was refluxed 
with dimethyl aniline (15 ml,) for 6 hr* The reaction 

mixture was poured into excess of ice cold hydrochloric 

acid and left overnight* The product after filtration 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 crystallised 
from benzene, m.p,195°* Yield 1*2 g* 

jaB&Wig • Found s C, 76*92 | H, 5.1^ £*

Ci7H1403 requires s c, 76.68 $ H, 5.26 g.

aLta^at^g Dimethyl naphtho (^^iSa.pyrono
LZ.a8.8 5* V' )J^dlhydro fur an *

7-Hydroxy-8-allyl-4«methyl naphtho (2,1*6^5*) 

a-pyrone (0,5 g,) was triturated with cone.sulphuric acid 
(5 ml.) in a water bath for 10 minutes. Tte reaction 

mixture was poured over crushed ice and the separated 

product was filtered and washed with very dilute sodium 
hydroxide solution and then with water. It crystallised
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from benzene In fine yellow needles (0.2 g.) after passing

0
over a short column of alumina in chloroform, m.p.155 ♦ 

Analysis * Found j C, 76.49 $ H, 4.98 jg.

Cl7Hi4.03 requires 5 C, 76*68 3 H, 5.26$.,

4llyiation-Of 5«hydro3cydimethyl naphtho(1.2t6!5S

issmm ••
A mixture of the above hydroxy compound (2 g.), 

ailyl bromide (2ml.) and anhydrous potassium carbonate 

(8 g.) was refluxed in dry j&eetone (150 ml.) on a steam 

bath for 6 hr. The product obtained on removal of the 

solvent was washed with water and crystallised from alcohol 
in fine needles (1.3 g.), m.p.!37°.

Analysis 5 Found : <3, 76.42 $ H, 5.01 %.
Ci7Hi%03 requires * C, 76.68 * H, 5.26 g.

Slaisan rearrangement of 5-allyloxy.^Imethvi nanhtho

C 5.)tojy&Mg • g-Hydroxy-6-allyl,4lnethy1
naphthof 1.2i6t*5 )y-pyrona :

®ie aliyloxy derivative (2 g.) was heated in 
dimethyl aniline (15 ml.) for 6 hr. The reaction mixture 

after cooling was poured in cold hydrochloric acid (1:1). 

The mixture was left overnight. The solid which separated 

was filtered and taken in sodium hydroxide solution. On 

aeidifieation yellow solid separated. It crystallised from 

alcohol in yellow plates (1.2 g.), m.p.223°.

Analysis t Found : c, 76.35 f H, 5.05 %*

Ci.yHj.^03 requires t C, 76.68 | H, 5.26 %*
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Acetylation s

The above allyl derivative (1 g.) was acetylated 
with acetic anhydride (5 ml*) and sodium acetate as usual. 
It crystallised from alcohol. M.P.175°* Yield 0.7 g. 

Analysis * Found : C, 73*65 ; H, 5*07 %*
requires $ C, 74.01 $ H, 5*19 g.

To the above acetyl derivative (1 g.) dissolved 
in acetic acid and bromine (0*3 ml.) in acetic acid (10 ml.) 
was slowly added with stirring. The addition of bromine 
solution was completed during 1 hr. The reaction mixture 
was further stirred for 1 hr. and then diluted with cold 
water• The yellowish solid which separated was filtered 
and crystallised from acetie acid, m.p.200°. Yield 0.6 g. 

Analysis : Found * Br, 34.57 %•
ci9Hi60^Br2 requires * Br, 34.19 %,

■Jr.m„ ^Ipfrpethyj. naphtho (l.a^V U-pyrono(5.6j5 ".4^ 

furaln i
r

The above dibrooo derivative (0,5 g.) in 
absolute alcohol (50 ml.) was refluxed with potassium 
hydroxide (0.5 g.) for 2 hr. The reaction mixture was 
acidified with dil.hydrochloric acid then extracted with 
ether. The solid obtained on removal of ether was washed 
with dil.ammonia (1*1). The insoluble product was washed 
with water and crystallised from alcohol,m.p.220°. Yield 0.2 g. 
toitel&f * Fonnd * c, 77*71 * H, 4.70 g.
Ci7Hi2o3 requires * C, 77.2? $ H, 4.54 g.
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.Etei. iftpfafrto.

(lt2:6^Sy>pyrone with ethyl bromoaeetate:
' »

5-Carbethoxv methoxy»6-acety )--2..me thyl naphtho

tuarflsliyawsane. *
» * *

5-Hydroxy-.6-acetyl-2-methyl naphtho(l,2:6,5 )

y-pyrone (1 g.) was refluxed with ethyl bromoac etate(l ml*)
and anhydrous potassium carbonate (5 g.) in dry acetone
for 6 hr • on a steam bath * After removal of acetone the

reaction mixture was treated with water. The solid obtained
was f iltered,washed with dilute sodium hydroxide solution
and then with water. It crystallised from alcohol,®.p.148°.

Yield 0.7 g.

Analysis * pound * C, 67.82 $ H, 5.53 %.
g2oh18°6 requires : C, 67*79 $ H, 5.08 g.

*■ •

l^.rboxymethoxy,6.acetyl,2lmethyl naphtho(1.2»6l5S 

y-pyrope i
The above ester (0.75 g.) was refluxed with the 

mixture of glacial acetic acid (75 ml.) and hydrochloric 

acid (20 ml.) for 4 hr. The reaction mixture was poured in 

excess of water and the■separated solid was purified by 
extraction with sodium bicarbonate. The acid obtained was 
crystallised from acetic acid, m.p.284°. Yield 0.4 g. 

£a&ysis : pound , g, 66.65 * H, 3.97 g.

Gi8Hn»06 requires * C, 66.27 * H, 4.29 %*
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gmUsatlon : 2*3*-dimethyl naphthod.2i6tV) 

v>pyrono( 5.6; 5 ”.V’ ^ fur an *

The above acid (0*4 g.) was refluxed with acetic 
anhydride (5 ml*) and fused sodium acetate (1 g,) for 
1 1/2 hr. The reaction mixture was poured in ice cold water. 
The separated solid was wished with sodium bicarbonate. It 

crystallised from alcohol in white crystalline plates 
(0*2 g.), m.p.25l°.

Analysis t pound * c, 76.80 f H, 4.76 jg.

Ci7Hi203 requires * C, 77.27 j H, g.

4lUlatton of ^-hydroxv-gimethyl nanhtWi, \
tePXr,°fif * j-Allyloxy dimethyl nanhtho Mr2i6?5*) 

y-pyrone :

A mixture of 5-hydroxy-2-methyl naphtho(l,2id)5*) 
y-pyrone (2g.), aiiyi bromide (2 ml.) and anhydrous potassium 
carbonate (8 g.) in dry acetone was refluxed for 6 hr. The 
product obtained on removal 0f the solvent was treated with 
water and washed with dil.sodium hydroxide solution. It
crystallised from alcohol in cream coloured needles(i.5 g.), 
a.p.1360.

^SSlysj-g * Pound , <3, 76.60 , H, 5.29

Ci7Hi^°3 requires * c, 76.68 j H, 5.26 $.
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’ »

,-Q^^.r^Uy rgrrffl? ttMTl ,PflBhtt»..

<U2i.6»sJ.ly,rM:rang *
JY.rJB£S ,9Sg *

The above allyloay derivative (2 g.) was refluxed 
in dimeti^l aniline (20 ml.) for 6 hr. It was then poured 
into cone .hydrochloric acid (1*1). The solid separating on 
keeping overnight was filtered and taken in sodium hydroxide 
solution. The alkaline solution on acidification gave a 
yellow solid. This was purified by passing over a short 
column of alumina in ethyl acetate. The solid obtained on 
removing the solvent crystallised from acetic acid in tiny 
needles (0.8 g.), m.p.231°.

Analysis * Pound * C, 76.32 $ H, **.83 %•

C!i7*1*requires * C, 76.68 f H, 5.26 g.

Ac&takatlpe ,
5-Hydroxy_6-allyl-a!methyl naphtho (1,2*6^5*) 

y-pyrone (1 g.) was refluxed with acetic anhydride (6 ml.) 
and fused sodium acetate (2 g.) for 2 hr. The reaction 
mixture was poured into cold water. The separated product 
was crystallised from alcohol,m.p.l97°* Yield 0.6 g. 

Analysis , pound * C, 73.87 | H, 5.28 g.

requires * C, 7**«®1 | H, 5.19 %•

Bromination «
The above acetoxy derivative (1 g.) in ace tie 

acid (^0 ml.) was treated with bromine (0.3 ml.) in acetic 
acid dropwise with stirring over 2 hr. *fter diluting with
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excess of cold water, the separated product was 
crystallised, from benzene in fine needles (0*6 g«), 
m.p.217 .
Analyses : Pound t Br, 3^*67 %*

Ci7Hi60^Br2 requires 8 Br, 34.19 £.

Attempted synthesis of 2.2 .dimethyl naphtho
yr,a.gJS6l.£,lyrpgS8B8.iL§,iiJ^l),M£g, *

The above dibromo derivative (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 

acidified with dilute hydrochloric acid then extracted 
with ether. On removal of ether, it did not give any pure 
product.
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