
CHAPTER II

SOME REACTIONS ON HYDROXY NAPHTHO g-AHD Y-PIRONBS
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Some reactions on- hydroxy naphtho a-and y-pyrones %

While a number of studies have been made on 
substitution in benzo-a-pyrone derivatives (coumarins) 
there have been very few studies on substitution in naphtho- 
a-pyrones (benzo coumarins) and their hydroxy derivatives# 
Before describing the present work some of the previous 
work on naphtho-a-pyrones and their hydroxy derivatives 
may be briefly reviewed here*

Hitration of naphtho (2,1:6,5 )a-pyrone was 
studied by Day and coworkers^. Direct nitration of this 

pyrone gave a mixture of different nitro derivatives, but 
they found that on nitration of the acid(II) derived from 
(I), 3-nitro naphtho (2,l:6^5,)a-pyrone (III) was obtained 

with simultaneous closure of the e-pyrone ring* fhey 
similarly prepared 3-nitro derivative of dimethyl naphtho

j 1(2,1:6,5 )a-pyrone by the nitration of the corresponding acid
with fuming nitric acid in acetic anhydride* It was observed

, *that when 3-nitro derivative was treated with hot alkali the
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pyrone ring was completely ruptured and 2-taydroxy-l-

naphthaidehyde (IV) was quantitatively obtained,
2

Goswami and Dasgupta obtained 4--nitronaphtho 
(l,2s6j5’)a-pyPone by the nitration of naphtho(l,2t6*5,>

a«pyrone with nitric acid An, acetic acid «
3 * »

Bey and Radhabai found that naphtho (2,1:6,5 )
a-pyrone-^-acetic acid (V) differs from coumarinJf-acetic

acid as far as haiogenation is concerned. It was not the

hydrogen atom of the reactive methylene group but that

,attached to the carbon atom 3 which is replaced by halogen 
to give (Via), similarly bromination of naphtho(2,l*6,,5*) 

a-pyrone Jt-acetic agid gave the 3-brcmo derivative (VIb),

It was interesting to note that naphtho(l,2*6,5 ) 
»a-pyrone-V-acetic acid (VII) behaved in a saimiiar way as

coumarinJf-acetic acid and gave oh bromination the naphtho 

(1,2s6,5 )a-pyrone-^-bromoacetic acid (VIII)together with 
*f!bromome thyl naphtho (1,2s6^5*)a-pyrone (IX) by 

de carboxy la t ion ,
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* » $ 93.3romo-1t-nltro»*waethyl naphtho (1,2*6,5 )
a-pyrone was obtained on bromination of 4-nltroJfcImethyl

» » 4. ,
naphtho (1,2*6,5 )a-pyrone . Nitration of H-jnethyl naphtho

* * t(1,2*6,5 )a-pyrone (X) gave 4-nitro-4.methyl naphtho 
» » 5|1,2*6,5 )a-pyrone (XI) • The above nitro derivative was

1converted to the corresponding amino derivative by reduction 
with stannous chloride. Day and Dalai6 obtained ^.chloro.,

4-Promo- and Wcyano derivatives (XII) of dimethyl naphtho 

(1,216,5 )a-pyrone from the corresponding amino derivative 

through diazotisatlon and Sandraeyer reaction*
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paraformaldehyde afforded 5-hydroxy-6-morphollnomethyl (XV) 

and 6-hydroxy-5jDorphollnomathyl(XVIII) derivatives, Both 

on treatment with hexamine were converted to the corresponding 

formyl derivatives (XVI) and (XXI) . 6-Hydroxy Jwnethy 1 
naphtho (2,1:6,V) a-pyrone (XVII) with dimethyl amine and 

paraformaldehyde in alcohol and with piperidine and 

paraformaldehyde gave 6-hydroxy-5-dimathyl aminomathyl(XIX) 
and 6-hydroxy-5-pipe ridlnomethy 1-4-methyl naphtho(2,l*6)5l) 

a-pyrone (XX)• fhe structures of these mannich basis were 

ascertained on the basis of their conversion to 6-hydroxy- 
5-formyl-Cmethyl naphtho (2,li6^’)a-pyrone (XXI) which 

was obtained directly from 6-hydroxy-H-methyl naphtho 

(2,ls6,5 )a-pyrone by reaction with hexamine and acetic add*
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Chlorome thyiat ion of 6-me thoxy „4.Ime t hyl naphtho 
(2,1 *6,5 )a-pyrone (XXII) gave 6-methoxy.5-chloromethyl.4l 
methyl naphtho (2,186^5’)a-pyrone (XXIII) which on treatment 
with hexamine in acetic acid gave 6-methoxy.5-formyl.4I 
methyl naphtho (2,186^5’)arpyrone (XXI7).

X'XIV



5-Hydr oxy-4-methyl naphtho (1,2:6,5’)a-pyroca 
and 6-hydroxyJ+-methyl naphtho (2,l:6^5’)a-pyrone on 

acetylation gave the corresponding acetoxy derivatives 
which on Pries migration afforded 5-hydroxy-6-acatyl-ifcI 

methyl naphtho (1,2:6,5 )a-pyrons (XXV) and 6-hydroxy-5» 
aeetyiJwiiathyl naphtho (2,l:6^’)a-pyrone (XXVI). The 

same were obtained by Prle del-Graft’s acetylation of the 

hydroxy naphtho-a-pyrone s•
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The present work deals with the building up of 
the y-pyrone rings on 7-hydroxy-, 7-hydroxy-^methyl-- 

5-hydroxy-^-methyl^a-pyrone and 5-hydr oxy-2-me thyl^y-pyr one *

&rnthasls of 7-hydrcsty-6-acetylnaphthof 2tli6^*)

s

7-Acetoxy naphtho (2,1s6,5 )a-pyrone prepared as 

described on p.*^ was subjected to pries migration. The 

product obtained gave 2,*+-dinitrophenyl hydrazone and a 

greenish brown colour with alcoholic ferric chloride. The 

product was very sparingly soluble in the usual solvents 

and its NMR spectrum therefore could not be taken. The 

acetyl derivative could have either of the structures 
i or ii.

tw M*
The structure^was assigneda on the basis of^HMR 

spectrum of the acid (lii) obtained from it by its 

condensation with ethyl bromoacetate and hydrolysis of the

ester obtained#



G5
The NMR spectrum showed two r,a-$>yro®p protons 

i.e. H-3 and at J 6.57 and 8.9 respectively. The two 

singlets at J 8.17 and 7*92 can be assigned to H-5 and 

H-8. Appearance of two singlets shows that the Fries 

migration takes place at 6-posit ion in the naphthalene 

ring. The two doublets having coupling constant J of 9 Hz. 

at rf 8.15 and 7.86 can be assigned to H-4- and H-3 respectively 
This shows that the acetyl derivative has the structure ii.

gmtfeaglSLj»f - haahM<£24i^5^

(2.%6j„^I>,5.„!l)xl.T,pyroge *.

7-Bydroxy-6-acetyi(2,1:6)5’)a-pyrone (XXVII) was 

converted into its benzoyloxy derivative (XXVIII) by treating 

with benzoyl chloride in pyridine. It was subjected to 

Baker-Venkataraman rearrangement in pyridine and powdered 

potassium hydroxide at room temperature, i*/hen the -diketone 

(XXIX) was obtained. This on cyclisation with concentrated 
sulphuric acid by keeping overnight gave naphtho(2,1:6^5’) 

a-pyrono-2-phenyl(7,6:6%5?')y-pyrona (XXX).

I.R.showed two bands in Ithecarbonyl region 
„ „ “i . -i1725 cm - (lactonyl a 0 group) and 1630 cm - (y-pyronyl>C=0)

Kqstanecki-Robinson benzoylation of 7-hydroxy-6-acetyl 
nauhtho (21116’5’) a-pyrone : HaphthoC 2tl:6ll’) a-pyrono.

5 >
7-Hydroxy-6-acety 1 naphtho(2,l:6,5 )a-pyrone when 

subjected to Kostanecki-Robinson benzoylation with benzoic 

anhydride and freshly fused sodium benzoate afforded a



(2
,1
s 
6’ 
,5
* 
)a
-p
yx
*o
ne
. 

CD
ms

q}



6G

compound to which naphtho(2,1:6,5 ) a-pyrono-2 ‘-phenyl-3 

benzoyl(7,6s6%5")y-pyrone (XXXI) structure was assigned* 

The compound was insoluble in dilute alkali and did not 

develop any colouration with alcoholic ferric chloride.

I.R.showed three bands in carbonyl region viz*

oyl group at1725 cm -•( lactonyl >C=0 group) 1675 cm --(bena
ir *"iposition 3 ) and 1605 cm -(y-pyronyl >0=0 group)

satin.

Ko s tane cki-Ro bin son acetylation of 7-hydroxy-6- 
acetyl naphtho(2,l*6,5 )a-pyrone with acetic anhydride and 

freshly fused sodium acetate gave an alkali insoluble 

compound which did not develop any colouration with alcoholic 
ferric chloride. The compound was assigned naphtho(2,l:6!55) 

a-pyrono-2,'lmethy 1-3"-acetyl(7,6:6 ",5")y-pyrone(XXXII), 

structure•
-A

I.R.spectrum showed three bands 1720 an -
-A

(lactonyl >0=0) , 1630 cm *(y-pyronyl >0=0 group) and 
1655 cm --(acetyl group at position 3V).

»fries rearrangement of 7-acetoxy-*f-methyl naphtho 
(2.3:6!5Sa-pyrone s 7-Hydroxy-8-acetyl-Cmethyl

* * »
7-A.ce toxy -4-me thy 1 naphtho(2,3*6,5 ) a-pyr one

(XXXIII), prepared by acetylation of 7-hydr oxy-^t-mQthyl
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G8» »
naphtho(2,3:6,5 )a-pyrone was heated with anhydrous 

aluminium chloride• The product obtained was soluble in 

alkali and gave a wine ^colour with alcoholic ferric chloride 

and also gave a 2,4-dinitro phenylhydrazone. The structure 

assigned to this product was 7.hydroxy-8-acetyl naphtho 

(2,3:6,5 )a-pyrone (XXXIV) on ths basis of the NMR data.

The NMR spectrum of the above ketone shows two 
doublets and two singlets in the aromatic region,which 

proves that the -CO<233 group must be at 8-position, as 
6-acetyl derivative would have given four singlets. Again 
the fact that the singlet at JT-odue to H-8 in the original 
a-pyrone has also disappeared which confirms that the-C0CH3 
group must be at 8-position,

The singlets at 9.1 and 7.51* must be due to H-1*- 
and H-l, while two doublets centred at 6 7.97 and 7.20 can 
be attributed to the protons at 5 and 6 positions respectively. 
The 3 proton appears at S 6.29 as singlet. The methyl group in 
CH3C0-appears slightly down field than the dimethyl group j& 

the a-pyrone ring, the CH3 CO-being at 6 2.6*+ and CH3 at 
cT2,45 , both giving a three proton singlet.
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Synthesis of dimethyl naphtho(2.3*6.5 W-pyrono-2'?-
sMaiU ZJ3j8ljClr.sig£SPP *

7-Hydroxy-8-acetylJ+Imethyl naphtho(2,3s6^5 ) 

a-pyrone was converted into its benzoyl derivative with 
benzoyl chloride in pyridine. This in presence of pyridine 
and powdered potass im hydroxide at room temperature gave 
a product which was found insoluble in dilute alkali but 
was different from the original benzoyl derivative-• It 
did not give any colouration with alcoholic ferric chloride. 
The compound was found to be the cyclised product to which 
1+«methyl^(2,3:6,5 )a-pyrono-2 -phenyl(7,8:|p )y-pyrone 
structure (XXXV) was assigned.

The same compound has also been synthesised
through another route. 7-Hydroxy-8-acety 1 Imethy 1 naphtho 

> »(2,3:6,5 )a-pyrone on condensation with benzaldehyde in $he 
presence of alkali gave 7-hydroxy„8-cinnamoyl-^,-methyinaphtiio 

(2,3:6,5 )a«»pyrone (XXXVI) . It gave tests for a styrytl 
ketone derivative viz. red colouration with cone. sulphuric 
acid and a positive Wilson test. It gave an aeetoxy 
derivative (XXXVII) when refluxed with acetic anhydride and 
sodium acetate indicating that the hydroxyl group was free* 
7-Hydroxy-8-cinnamoyl derivative on cyclisation and 
dehydrogenation with selenium dioxide in iso-amyl alcohol 
fet gave a product which did not give any colouration with 
sulphuric acid, diethyl naphtho(2,3:6^’)a-pyrono-2-phenyl 
(7,88&%0ri)y-py^ame structure is assigned to the product.
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, 1 -- * »*■ Synthesis of 4-methyl naphtho (2T3:6,5 )g-pyrono-

2\p-methoxy pheny IV(7.8:6 if.5"Vv-pyrono :

7_Hydroxy-8-acetyl-4-me thy 1 naphtho(2,3:6,5 )

a-pyroae was condensed with anisaldehyde in the presence
of alcoholic potassium hydroxide solution. The yellow

product obtained on acidification gave a red colour with
9

concentrated sulphuric acid and a positive Wilson test • 
7-Hydroxy-8-(p-methoxy cinnamoyl) -^methyl naphtho 

C 2,3:6,5 )a-pyrone (XXXVIII) structure has been assigned 

to 1his compound. It gave an acetoxy derivative (XXXIX) on 

refluxing with acetic anhydride and sodium acetate
indicating that the hydroxy group was free. The above

»cinnamoyl ketone was then eye Used to 4-methyl naphtho 
(2,3s6^5,)o-pyrono-2,,(p-methoxy phenyl)(7,8:6 %5")y-pyrone 

(XL) by refluxing with selenium dioxide in iso-amyl alcohol 

for 20 hr,

Kostanecki-Robinson benzoylatlon of 7-hydroxy,8r
i"**

a&eta,yjfaiefe£L^aEhtho( 2,3^6,^) grPHCBS * ^Methy). 

a§BbtJio.C2A3„8.6„!l,„) arPyrono-^-Bhenyl-3'1 -benzoyl

CZ»ll,4l»iII:)Xr.PX£2IE *
9 ) >

7-Hydroxy«8-acetyl-4-methyl naphtho(2,3:6,5 )

a-pyrone when subjected to Kbstanecki-Robinson benzoylation
with benzoic anhydride and freshly fused sodium benzoate

gave the product which was insoluble in dilute alkali and
did not give any colouration with alcoholic ferric chloride.
It analysed for C3oHi805 and the dimethyl naphtho(2,3:6^5*)

a-py r ono-2" -pheny 1-3 v-benzoyl( 7,8:6 ",5?/) y-pyrone(XLI)
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structure has been assigned to this product.Debenzoylation 

of this product with alcoholic potassium hydroxide did not 

succeed*

Synthesis of Cmethyl naphthof a.3i6l5’u.nvrono.

2!rfif.thyl.3*-aaetyl(7.8!6».5"'iv-mrrone ,

7-Hydrdxy-8-aeetyl^^Jmethyl naphtho(2,3:6’) 

a-pyrone on Kbstanecki-Robinson acetylation with acetic 

anhydride and freshly fused sodium acetate gave an alkali 
insoluble product*^itethyl naphtho( 2,3:6,V)a-pyrono_2"- 

methyl„3 /-acetyl(7,8:6 %5^)y-pyrone structure(Xiri);; is^■■ „• l 

assigned to the product.

The I*R.showed three bands in carbonyl region 
viz. 1720 cm '-(lactonyl >C=0 group), 1680 ca^Jacetyl group 

at 3 posit ton)and 1635 cm »• (y-pyronyl >C=0 group)

oCLIi
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Synthesis of Cmethyl .naphtho(1,2:6!5 ) g-pyrono- 2.’L_

phenyH 5,6:6 ffT5")y-pyrons t
? » » 5-Hydroxy-6-acetyl-if-methyl naphtho(l,2:6,5 )

8
a-pyrone (XLIII) prepared according to Mehta was benzoyiated 
with benzoyl chloride in pyridine. The benzoyl derivative 

(XLIV) was then subjected to Baker-Venkataraman rearrangement 

in the presence of pyridine and powdered potassium hydPolElde. 

On working up as usual it afforded directly the cyclised
9 9 9

product which was assigned Wmethyl naphtho(l,2:6,5 )
StUt4UA€_

a-pyrono-2"-pheny1(5,6:6 \5/;) y-pyrone (XLV) . The y-pyrone
A.

derivative was also synthesised by condensing 5-hydroxy-6- 
acety1-4-methyl naphtho(l,2;6^5 )a-pyrone with benzaldehyde 

in the presence .of potassium hydroxide,which resulted in
> 9 9

6-cinnamoyl-5-hydroxy-4-methyl naphtho(l,2:6,5 )a-pyrone 

(XLVI) . It gave tests for a styryl ketone derivative viz* 

red colouration with concentrated sulphuric acid expositive 

Wilson test. It gave an.acetoxy derivative (XLVEt) with 

acetic anhydride and sodium acetate indicating that the 

hydroxy group was free. The 6-cinnamoyl derivative on 

cyclisation with selenium dioxide in iso-amyl alcohol gave 

product (XLV) which did not give any colouration with 

sulphuric acid.

I.R.showed two bands In the carbonyl region viz.
-i1730 em --(lac tony 1 >C=0 group) and 164-0 cm - (y-pyronyl 

>C=0 )
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EsMSfflBft *
» » *5-Hydroxy-6-aeetyl-4-methyl(l,2:6,5 ) a-pyrone

when subjected to ipstanecki-Bobinson benzoylation with

benzoic anhydride and freshly fused sodium benzoate at 
o190-200 yielded a product which was insoluble in sodium

hydroxide and did not give any colouration with alcoholic
_ few , *
ferric chloride. It analysed^ C3OBi805 . 4-Methyl naphtho

> f -*

(1,2:6,5 )a-pyrono-2"-pheny 1 -3" -benzoy 1 ( 5,6:6 ",5")y-pyrone 

(XLVIII) structure has been assigned to the product. Its 

I.R,showed three bands in the carbonyl region viz. 1730 cm - 

(laetonyl >G=0 group) 1670 cm "(benzoyl group at position i)
—i

and 1635 cm *» (y-pyronyl >G=0 group)

Similarly when the above o-hydroxy acetyl 
derivative was subjected to Ko s tane c ki-Robinson acetylation 

with freshly fused sodium acetate and acetic anhydride at 
170-80° yielded a product which was insoluble in dilute 

alkali and did not give any colouration with ferric chloride. 
It analysed for 02oH1M.05 . Methyl naphtho(l,2:6*5*) 

o-pyrono-211 -methyl-3"-aeetyl(5?6:6%5';)y-pyrone (XLIX) 
structure has been assigned to this product.

The I.E.showed three bands in the carbonyl region 
viz. 1755 cm "(laetonyl >C=0 group) 1690 cm""(acetyl group 

at position 3*) and 1650 cm "(y-pyronyl >C=0 group)
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Friesrearrangement of 5-acetoxv.2lmethyl nanhtho 

U.»,gf6»? )y.pyroge s $,Hydroay,6.acetyl.2.methyl 
SSBlltho(lit 2? ?.\yrpyroge :

5-Ace to xy -2-methyl naphtho(l,2:6,5 )y-pyrone(L) 
prepared by acetylation of 5-hydroxy-2lmethyi(if2*6^5*) 

y-pyrone was subjected to Fries rearrangement in the presence 

of anhydrous aluminium chloride. The yellow product obtained 

gave a green colour with alcoholic ferric chloride and was 

soluble in alkali. The structure assigned to this was 
5-hydroxy-6-acetyl-2-Imethy 1 naphthoU^tb^’jy-pyroneCLI) .
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The ortho position of the acetyl group to the hydroxyl 

group has also been shown by the formation of the y-pyrene 
derivatives as described below.

Sgaftssts gf glmethyj-:2w-pheny 1naPhthotlf2:^iS and 

5") di-v -pyrone :
5-Hydroxy-6-ace tyl-2,Iffiethyl naphtho(l,2:6j§’) 

y-pyrone was refluxed with benzoyl chloride in pyridine 
when 6-acetyl-5»benzoyloxy-2lmethyl naphtho(l, 2:6^5*) 

y-pyrone (LII) .i .; ? was obtained. This in presence
of pyridine and powdered potassium hydroxide at room 

temperature gave the p -diketone derivative (LIII) , which 

on eyelisation with cone.sulphuric geld by keeping overnight 
at room temperature gave a compound which,-was insoluble 
in dilute alkali. 2lMe thy 1-2 "-phenyl naph 12x0(1,2:6*,5*, and 

0^6:6",5")di-y-pyrone (LIV) structure has been assigned to 

this product.
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Kostanecki-Rob inson acetylation of ^-hvdroxv-^- 
acetjri.2lmethyl naphtho(1 :6!5Sv-nyrone *,

5-Hydroxy-6-ace tyl-2.!inethyl naphtho(1, 2:6*5 ’) 

y-pyrone when refluxed with acetic anhydride and freshly 
fused sodium acetate for 10 hr, at 170-80° afforded a 

product which was insoluble in dilute alkali and did not
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give any colouration with alcoholic ferric chloride. It 
analysed for 02084*05 . 2^2*-Dimethyl.^''-acetyl naphtho

» j ' ■ sVwc+iwie.
(1,2*6 ,5 , and 5,6*6 ,5 )di-y-pyrone (LV)^has been assigned 

to this product. Its I.R.spectrum showed two strong bands
. -i
in the carbonyl region one at 164-0 cm - (y-pyronyl >C=0

-i
group ) and the other at 1680 cm ** (acetyl group at 
position 3^) *
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agjfr^g,( 2+18.6&X

. fl?Bxr,g,ig.,,s ,7*¥y.^:gyyar6B&salxL.RSB^ba..I£»ii6*5..I-
a-pyrone :

An intimate mixture of 7-acetoxy naphtho( 2,1*6*5*)
„ ' a-pyrone (prepared as described on p,z*i ) (2 g.) and anhydrous

oaluminium chloride (5 g.) was heated in an dll bath at 140 

for 3 hr* The reaction mixture was decomposed with ice cold 

hydrochloric add* The yellow product obtained was taken 

in sodium hydroxide. The solid obtained on f^idification 
was crystallised from xylene. M.P.278°. Yield 1,1 g.lt gave 

a greenish brown colour with alcoholic ferric chloride. 

Analysis s Found * C, 71,01 ; H, 3*71 %*
S'

CijHijjO* requires s C, 70.87 * H, 3.93 %*

The 2T4.dlnitro phenylhydrazone :

The above ketone was heated with a solution of 
2,4-dinitro phenylhydraaine hydrochloride in alcohol and 

the separated red product was filtered and crystallised 
from dimethyl formamide. It gave m.p.293-4°.

Analysis * Found * N, 12.49 

requires t N, 12.90

Synthesis Of 7-benzO-yiosy-6-aeatyl naPhtho(2.1t6!sS 

g=B2£2B& :
7-Hydroxy-6-acetyl naphtho (2,1t6^5 )o-pyrona 

(1 g.) was dissolved in pyridine (15 ml.) and benzoyl 

chloride (1 ml.) was added. The reaction mixture after



82
keeping for 2 hr. at room temperature was poured in Ice 

cold hydrochloric acid. The pasty mass obtained was then 

washed with sodium bicarbonate solution and water to remove 

benzoic acid formed. The solid obtained was crystallised 
from acetic acid. M.P.225°« Yield 0.6 g.

Analysis * Found * G, 73.26 $ H, 3*50$.

CaaHt*0, requires : C, 73.74 * H, 3.91 Jf.

7JHydroxy-.6-.(^-.benzoylacetyrinanhthof 2rl:6l5S a-pyrone :

The above benzoyloxy derivative (1 g.) was 
dissolved in pyridine (20 ml.) and powdered potassium 

hydroxide (4 g.) was added. The reaction mixture after 

keeping for hr, at room temperature was poured in ice 

cold hydrochloric acid. The separated product was crystallised 
from alcohol. M.P. 275°. Yield 0.6 g.

Analysis s Found : C, 74.04 $ 1, 4.10 #.

C22H14O5 requires : C, 73.74 ? H, 3.91#.

SZSltfia&gBi. Naphtho(2.1:615*)ct.pyr ono-2fl,mhenyl

(ll).arPY£.°se *

The above $ -diketone (0.5 g.) was mixed with 
concentrated sulphuric acid (5 ml.) and kept at room 

temperature overnight. The product obtained on pouring the 

reaction mixture in ice cold water was washed with dilute 

alkali and water. It crystallised from dimethyl formamide 
in greenish needles (0,25 g.). M.P,338°.

Analysis : Found s G, 77.18 $ H, 3.38 #.

CajfiiaO* requires : C, 77.64 $ H, 3.53#.



83
Kostanecki-RoMnson benzoy lotion of, 7rhydroayr6r..
attfetYl. hSr£HgSS. J
fl.rPyypPPr.2rP^flY,1-r3.f.-^§ggoyIl?.>^t^r»^I)y.-Pl£ggg *

*_»A. mixture of 7-hydroxy-6-aeetyl naphtho(2,l:6,5 ) 

a-pyrone (1*5 g.), benzoic anhydride 0 g.) and freshly 
fused sodium benzoate (*+ g.) was heated at 200° in an oil 

bath for 10 hr. The reaction mixture was kept with dilute 

sodium hydroxide solution for 30 minutes. The insoluble 

compound was filtered and washed with water. It crystallised 
from dimethyl formamide in light green tiny needles(0*7 g.). 
M.P.3*+8.°

Analysis : pound * c, 78.25 $ H, l*.o4
c29Hi605 requires s C, 78.38 $ H, 3.60#.

Kostanecki-Roblnson acetylation of 7-hydroxy-6-acetyl
» -». • „................fatn^hthoC2^:^ )a>nyrone

Sdaa&y V3 -aCetyi( 7, fa $ !'Msii^sjas&m
7 -Hydroxy -6-ace ty 1 naphtho( 2,1:6^’) a-pyrone 

(1 g.) was refluxed with freshly fused sodium acetate 

(3 g.) and acetic anhydride (8 ml.) in an oil bath at 

190 for 10 hr. The reaction mixture was then poured into 

ice cold water and the separated solid was washed with 

dilute alkali to remove unreacted product and dried. It 

was dissolved in chloroform and the solution was run over 

a short column of alumina. The product was eluted with 
chloroform. After the removal of the solvent, the solid
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obtained was crystallised from xylene. M.P.315 . Yield 0.4 g. 

Analysis : Found : C, 71*19 $ H, 3.70 $.

Ci9Hi205 requires s C, 71.25 { H, 3.75$.

Efclg.s^reaSg.angement of 7-ac,atoyUtlmethyl naphtho

» > ,££*ii&*Ll&=£ZI2n2. * 7-Hy_droxy-8-ace tyl-4-methy 1
af-Ph^h.aC2<t3l.6lslltoBY£^9 :

Acetylation $

7-Hydroxy-4-methyl naphtho( 2,3 • 6,5 )a-pyrone 

(2 g.) was r.efluxed with acetic anhydrideClO ml.) and .. 

freshly fused sodium acetate (4 g.) for 1 1/2 hr. The 

reaction mixture was poured in cold water. The separated 

solid was dried and crystallised from xylene in colourless 
needles (1.5 g.), m.p.204°. 

isaiis|s s Found .. C, 71.66 $ H, 4.66 $.

0i6H1204 requires s C, 71.64 5 H, 4.47$.

The above acetoxy derivative (2 g.) was intimately 

mixed With anhydrous aluminium chloride(5 g.) an^ the mixture 
was heated in an oil bath at 140° for 3 hr. The reaction 

mixture was decomposed with ice cold hydrochloric acid,

Ihe product crystallised from alcohol in yellow needles 

(1.2 g.). M.p.236 . It gave wine^cblour with alcoholic 

ferric chioride.

isalisis s Found : C, 71.31 * H, 4.47$.

ci.6Hi20M. requires s C, 71.64 $ H, 4.47$.



so
The 2^4-dinitro bhe ny Ihy dr a zone :•

It ms prepared from the above ketone as usual 
and crystallised from dimethyl formamide in fine orange 
ne e die s, m .p .315 ° ( de comp •)

Analysis, i Found s N, 12.69 ft* 

requires : N, 12.50 <fe.

?jeB.exizoyloxy.8»aeetyjJtdaethyl naphthog2.3i6?5 *)

gskmm *

To a solution of 7-hydroxy-8-acetyl„4-methyl 
naphtho( 2,3:6^5*)a-pyrone(l g.) in pyridine, benzoyl 

chloride (1.5 ml.) was added. The reaction mixture was 

kept for 2 hr. at room temperature. The product obtained 

on decomposition was washed with sodium bicarbonate solution 
and water. It crystallised from acetic acid, m,.p.225°. 

lield 0.6 g.
^Saiisis j pound * C, 7^.30 ? H, 3.98

C23H1605 requires s C, 74.20 $ H, 4.30 %*

* , ,4gMethyl naphthof 213«.6»5 )a-pyrono. 2tf»bhenvl

iZ.. 8.; 6. 5 v -pyr one :

The above benzoyloxy derivative(1 g.) was dissolved 
in pyridine <20 ml.) and powdered potassium hydroxide(4 g.) 

was added witti stirring. The reaction mixture after keeping 
for 4 hr. at room temperature was poured in Ice cold 

hydrochloric acid. The product obtained crystallised from 

dimethyl formamide. It was insoluble in alkali, m.p.35^)°.



SG
Yield 0,4 g. It was almost insoluble in most of the 

common organic solvents.
Analysis * Found *.C, 78*20 j H, 3,93 g.

c23hi»i-<V requires s C, 77.96 $ H, 3*95 g.

Zffffydroxy.8.cinnam.QyI,,4,methyl naphtho(2.3:6.5S

aepraca *
To a mixture of 7-hydroxy-8-acetyl-4lmethyl

> )

naphtho(2,3:6,5 )a-pyron@ (1 g,) and benzaldehyde (1 ml.) 
in alcohol (100 ml*), potassium hydroxide (5 g^5 ml.water)

.A-
was added and the reaction mixture was kept overnight. The 

mixture after dilution with ice cold water and acidification

with cone .hydrochloric acid gave a product which was washed 

with.sodium bicarbonate and water. The solid obtained was 

sparingly soluble in all solvents. It crystallised from 
dimethyl formamide in fine yellow plates(0.5 g.), m.p,306°.

It gave yellow colouration with dry acetone 

solution of citric acid-boric acid mixture.
Analysis * Pound s 0, 77.18 $ H, 4.26 g.

c23Hi60* requires « C, 77*54 $ H, 4.49 g.

The acetyl derivative *

The above cinnamoyl derivative (0.3 g.) was 
refluxed with acetic anhydride (3 ml.) and fused sodium 

acetate (1 g.) for an hour. The product separated on pouring 
the reaction mixture in iee cold water crystallised from 

alcohol in light yellow crystals(0.2 g.), m.p.212°. 
isal£gis * Pound s C, 75.26 | H, 4.50 g.

C25H1805 requires * C, 75.37 ? H, 4.52 g.
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frothy],.

7-Hydroxy-8-cimam oyl-4-methyl naphtho(2,3:6,5 )

a-pyrone (0.5 g.) was dissolved in dry iso-amyl alcohol

(50 ml.) by refluxing and selenium dioxide(3 g.) was added.
oThe mixture was refluxed in an oil bath at 135-40 for ,

24 hr. It was filtered hot. The separated product was

crystallised from dimethyl forma)®,ide. M.P. and mixed m.p.
with 4lmethyl naphtho(2,3:6^5 )a-pyrono-2ff-phenyi(7,8:6//,5tf)

y-pyrone prepared by Baker- Venkataraman transformation 
_ omethod was 357 .

Z«8£.dro^.sgslgafflfth2.^^^

Cg+li&JarPrmg *
*

To a mixture of 7-hydroxy-8-acetyl-4-methyl 
(2,3*6^*) a-pyrone (1 g.) and anisaldehyde (1 ml.) in 

alcohol (100 ml.), potassium hydroxide (5 g. in 5 ml.water) 

was added and the reaction mixture was left overnight, The 

mixture after dilution Mth ice cold water and acidification 

with cone.hydrochloric acid gave a product which was taken 

in alkali after filtration and washing with bicarbonate 

solution, fhe yellow compound obtained on acidification 

of alkaline solution was crystallised from xylene. Yield 
0.5 g. M.p. 265°. It gave a red colour with cone.sulphuric 

acid and yellow colouration with dry acetone solution of 

citric acid-boric acid mixture.

Analysis : Pound s C, 74.15 | H, 4.47 %*

C2*Hj.805 requires : C, 74.61 $ H, 4.66 £•
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7-Acetoxy-8-(p-methoxycinnamoyr> -4-methyl naphtho

L g«Mlsllftdffi£gna. *
. »o 7-Rydroxy-8-(p-methoxycinnamoyl)-4-methyl naphtho

(2,3:6^5’)a-pyrone (0.2 g.) was refluxed with (1.5 ml.)

acetic anhydride and fused sodium acetate for an hour. The

product obtained on pouring the reaction mixture in cold
.0

water crystallised from aleohol,m.p.205 •
Analysis : Pound : C, 72,41 $ H, 4.38 $.

^26®2o®6 requires s C, 72*9G | H, 4.67 $*

^Methyl naphtho(.2.3,;_6.l5*ono- 2/; -(g-me t hoxy

»

7-Hydroxy-8-(p-methoxycinnamoyl)-4-me thyl naphtho 
(2,3j6^5*)a-pyrone (0.5 g.) was refluxed in dry iso-amyl 

alcohol(50 ml.) with selenium dioxide (3 g.) at 135-40° in 

ah oil bath for 24 hr. It was filtered hot. The separated 

product was crystallised from dimethyl formamide in yellow 
crystalline product, m.p.348-50°. Yield 0.2 g.

Analysis : pound : C, 74.59 f H, 3*90 $.

G2it.Hi.gO5 requires : C, 75*00 j H, 4.16$.

Kostaneckl-Robinson benzoylation of 7-hydroxy_R_ 
a£g^Yl-4^Bgthy.l naphtho(2.3:6!5 *) a-pyrone : ^Methyl 

lag-.Bhtfco (2.3; 615 ’) a-pyrono-2 'Iphenyl-a^-benzoyl

A mixture of 7-hy droxy-8-ace tylJwnethyl naphtho
» »

(2,3:6,5 )a-pyrone (1 g.), benzoic anhydride (5 g.) and



freshly fused sodium benzoate (4 g.) was heated at 200 

in an oil bath for 12 hr. After cooling, the reaction 

mixture was kept in dilute sodium hydroxide solution for 

some time and insoluble product obtained was filtered and 

washed with water. The product obtained was crystallised 
from xylene, m.p.282°. Yield 0.4 g.

£S§ilsls : Found s G, 78.79 | H, 3.79

G3oHi8°5 requires : G, 78.59 ; H, 3.93 %•

Attempted debenzoylat ion :

» > »The above 4-methyl naphtho(2,3s6,5 )a-pyrono-2- 
pheny 1-3*-benzoy 1(7,8: 6 ",5")y-pyrone (0.3 g.) was refluted 

with alcoholic potassium hydroxide solution (10 ml. 10 %) 

for l 1/2 hr. The product obtained on acidification of the 
reaction mixture crystallised from xylene, m.p.28G°. Mixed 

m.p. with the original product was not depressed,

Kastanecki-Robinson acetylation of 7-.hvdrnxv.fi_ 
acetyl-4-methyl naPhthn( 2,3j6_!5?) q-pyrone ; 4lMethv) 

a&pbtho ( 2.3:6.5. *) a-pyr ono-2" -me thyl-3 /?-ace ty 1( 7.8:6%5^ 

y-pyrone :
9 9 9

7-Hydroxy-8-acetyl-4-methyl naphtho(2,3:6,5 ) 
a-pyrone (1 g.) was refluxed with acetic anhydride(7 ml.) 
and fused sodium acetate (3 g *) at 180° for 12 hr. The 

product obtained after working as usual crystallised 
from diphenyl ether. M.P.above 335°. Yield 0.4 g.

An§ljrsis s Found : G, 71.80 $ H, 4.14
C2oHi405 requires : C, 71.86 $ H, 4.19 %•



* f , 90
irBen2oyloxy>64eetyl-^ethyl naphtho(lt2:6*.5 V 

■tepaane. *
» ».» 5-Bydroxy-6^cetylJMBethyl naphtho(l,2:6,5 )

a-pyrone (1 g*) dissolved in pyridine (15 ml*) and a few

drops of piperidine were added to it. After adding benzoyl

chloride (1*5 ml.), the reaction mixture was left for 2 hr.

at room temperature with occasional shaking. On worfcL&g up

as usual, the product obtained was crystallised from acetic
oacid in fine yellow needles (0.6 g.). M.P.185 •

Analysis : pound * c, 7^*^8 $ H, k*k0 %*
c23Hi605 requires s C, 7^*20 ; H, H-.30 jg.

Methyl nauhthoCL^Ab^ J g^pyrono, 2'-phenyl

< *
5-Benzoyloxy-6-acetyl.if-methyl naphtho(l,2s61$*) 

a?*pyrone (1 g.) was dissolved in pyridine (20 ml.) and 

powdered potassium hydroxide (*f g.) was added with stirring. 

The reaction mixture after keeping for 4 hr. at room 

temperature was poured in ice cold hydrochloric acid. The 

product obtained was treated with sodium bicarbonate and 

then with sodium hydroxide solution* The product obtained 

was insoluble in sodium hydroxide. It was crystallised from 

dimethyl formamide in cream coloured needles(0j+ g.). 
M.p.3100.

Analysis : pound * c, 77.80 5 H, 3.87

c23Hi*04 requires : C, 77.96 $ H, 3.95^.



Synthesis of 5-hydroxy-6-cirmamoyl,4-methvl naphthp

To a mixture of 5 -hy droxy-6 -ace t yl _4-methy1
naphtho(l,2:6^5*)a-pyrone (1 g.) and benzaldehyde (1 ml*)

in alcohol (100 ml.), potassium hydroxide (5 g. in 5 ml#
water) was added in a lot and the reaction mixture was
kept overnight. «phe mixture after dilution with ice cold
water and acidification with concentrated hydrochloric acid

gave a product which after washing with sodium bicarbonate
solution and water was crystallised from acetic acid, m.p. 

o261 • Yield 0.6 g. It gave a dark red colour with 

concentrated sulphuric acid.
Analysis : Pound : C, 77-3 f H, 4.77 jg.
c23$i60«* requires : C, 77.54 ? H, 4.49

5-Acetoxy-fr-cinnamoyl-4lmethyl naphthb(1 > 2t6!5N 

_,q-pyrone :

5-Hydroxy-6-cinnamoyl-lflmethyl naphtho(1,2:6*5*) 

a-pyrone (6.3 g.) was refluxed with acetic anhydride(1.5 ml.) 
and fused sodium acetate (1 g.) for an hour, ^fter pouring 
the reaction mixture in ice cold water the product obtained 

was crystallised! from dimethyl formamide in light yellow 
flat plates. M.P.229°.

Analysis * pound : C, 75.39 ; H, 4.97 %%

c25Hi805 requires : C, 75.37 5 H, 4.52



02Methyl naphtho (.112s6>5 S a-pyrono-2"-phenyl

(Sjfo s.msm *

5-Hydroxy-6-cinnamoyl-4lmethyl naphtho 

(1,2*6^5 )a-pyrone (0*5 g*) was dissolved in dry iso-amyl 

alcohol (75 ml*) by refluxing and selenium dioxide(3 g.) 

was added* The mixture was refluxed In an oil bath at 

135-40 for 20 hr. It was filtered hot. The separated 

product was crystallised from dimethyl formamide in cream 

coloured needles. M.P. and mixed m.p.with 4-methyl naphtho 

(1,2*6,5 )a-pyrone-2 -phenyl(5,6s 6 ,5 )described above was

Kostanf e)ci-Robjpspn, be nzoylotion of 5-hydroxy-fr- 
ag.t.tyji-4-methy 1 naphtho(1.2:615% g-pyrone * ^Methyl 

a&nfa£kp.(1.2>6l 5* la-jyrono-2''-phenyl-3* -benzoyl

.j&ffiyrJKgM*

An intlsmate mixture of 5-hydroxy-6-acetyl-4lmethyl

, ,naphtho(l, 2*6,5 )a-pyrone (1 g.), benzoic anhydride(5 g.) 

and freshly fused sodium benzoate (3 g.) was heated in an 

oil bath at 200 for 12 hr. The reaction mixture was taken 

in sodium bicarbonate solution to remove benzoic acid 

formed. The solid obtained after washing with dilute sodium 

hydroxide and water was crystallised from dimethyl formamide 
m.p.320.24°. Yield 0.4 g. 

jnalysis • pound * C, 78.10 f H, 4.00

$3 0^8^5 requires s C, 78.59 ? H, 3.93
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*Kostaneeki-Robinson acetylation of 5-hydroxy,6.

1+&6I

(iM§!U5l}x.s$zz2m. *

i » ?5-Ifydroxy-6-acetyl.^«methyl naphtho(l,2:6,5 )

a-pyrone (1 g.) was refluxed with acetic anhydride(7 ml.)
, oand freshly fused sodium acetate (3 g*) at 180-90 in an

oil bath for 10 hr, The reaction mixture was then poured

in cold water i The separated solid was washed with dilute

sodium hydroxide solution then with water. It crystallised
from dimethyl formamide^mVp^29738?.Held 0.4- g.

Analysis s Pound s C, 71.68 | H, 4-.66$.

C2OHi^05 requires 8 C, 71*86 ; H, 4-.19 %m

. . » > »$-Aeetoxy-2-methyl naphthofl.2s6.5i W-pyrone t
* ? »5-Hydroxy-2-methyi naphtho(1,2s 6,5 )y-pyrone

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

fused sodium acetate (5 g.) for 1 1/2 hr. The reaction 

mixture was then poured in ice cold water, after filtration, 
it crystallised from alcohol in light brown needles(1.6 g.)* 
M.P.193°.

Analysis : pound : C, 71*31 ? H, 4-.56 %*

CifiHiaOi. requires 8 C, 71,64- } H, 4-.4-7

Fries rearrangement of 5-acetoxy-2lmetbyI naphtho 

<1.2;6,15*)y-pyrone : 5.^Hydroxy-6-acetyl-2,lfflethy 1 

SgB£&.gIl»g.l.6,’> £ „,), Y.rPyr9Pt :
*

An intimate mixture of 5-acetoxy-4--methyl naphtho
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(£$1:6,5 )tf-pyrone (2g.) and anhydrous aluminium chloride 

(5 g.) was heated in an oil bath for 3 hr. Bie reaction
WevS

mixture decomposed as usual with ice cold hydrochloric acid
A.

(1:1). The solid obtained was taken in sodium hydroxide

solution. The yellow product which separated on acidification

crystallised from xylene in fine yellow wooly nee dies (0.8 g.) 
0 _m.p.275-6 . It gave a green colour with alcoholic ferric 

chloride.

£aal£sls : pound : c, 71.37 § H, 4.65
ci6Hi20i, requires : 0, 71.64 $ H, 4.47 £.

* r * _

Sznthesis of 5>benzoyloxy-6.acetyl,2lmethyl naphtho 

(1.2:6.5 W-pyrone : .

A mixture of 5-hy droxy-6-acetyl-2lme tiayl naphtho 

(1,2:6,5 )y-pyrone (2.0 g.) in pyridine (25 ml.)fa few drops 

of piperidine and benzoyl chloride (4 ml.) was refluxed on a 

steam bath for 2 hr. The reaction mixture was then poured 

in ice cold hydrochloric acid (1:1). The pasty mass which 

separated was treated with sodium bicarbonate solution 

followed by water. The separated solid crystallised from 

benzene in light yellow thick needles(l.l g.). M.P.211°. 

iaal£si£ : pound : C, 73*87 5 H, 4.27

G23Hi6Q5 requires : G, 7^.20 $ H, 4.30
it *

5-Hydroxy-6(M-benzoy 1 acety 1) ,2-ae thyl naphtho

5-Benzoy loxy-6-aeety l-2.Imethyl naphtho(1,2:6\5’) 
y-pyrone (1 g.) was dissolved in pyridine (20 ml.) and



powdered potassium hydroxide (4 g.) was added. The reaction 

mixture after keeping for ^ hr. at room temperature was 

poured in ice cold hydrochloric acid. The product obtained 

was taken in sodium hydroxide. Acidification of this 

resulted in a yellow product crystallised from acetic acid* 
M.P.aM+°. Yield 0.6 g*

95

s Pound 

requires

G, 73.77 | H, 4.53 *. 

C, 7^.20 5 H, 4.30

//)dl,y.pyron& :

The above (3-diketone (0.5 g.) was mixed with

concentrated sulphuric acid 0 ml.) and kept overnight at

room temperature. The product obtained on pouring the

reaction mixture in ice cold water was washed with dilute
oalkali. It crystallised from xylene. M.P.330 .Yield 0.25 g. 

Analysis : pound : G, 78.00 j H, 4.33 %*

c23Hi^04 requires : c, 77*96 $ H, 3.95 £•

Sxstapecki-Bobinson acetylation of 5-hydroxy-6-acetvl 
a^etiiyl naphtho (1T 216!5 * W-pyrone x 2?_2;-Dimethyl-3'.l 

acetyl.naphthoC1.2; 6! 5 ’ and 1.6;6^.5;/)di-v>pyrone s

5-Hydroxy-6-acetyl-2lmethyl naphtho(l,2s6^5*)

y-pyrone(l g.) was dissolved in acetic anhydride(8 ml.) and
orefluxed with freshly fused sodium acetate(3 g.) at 180 in 

an oil bath for 12 hr. The reaction mixture was poured in 

cold water .The separated product was washed with dilute 

alkali and water.lt crystallised from acetic aeid,m.p. 302°



Held 0.5 

Analysis
■n wr nrni

G2oHi405

s Found * G, 71*45 j H, 4.64

requires : C, 71*86 ; H, 4.19 %•
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