CHAPTER II

SOME REACTIONS ON HYDROXY NAPHTHO ¢-aND Y-PYRONES
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Some reactions on: hzdfoxz naphtho g- ami !.urg;xes :)?
While a nmbér of studies have been made on
Substitution in benzo-g.pyrone derivatives (coumsarins)
there have been very few studies on substitution in néphtho.
a-pyrones (benzocoumarins) and their hydroxy derivativese.
Before deséribing the present work some of the previous
work on naphtho-g-pyrones and their hydroxy derivatives
may bé briefly reviewed here. )
‘ Nitration of naphtho (2,1:6:5~’)a-‘pyrona was
studied by Dey and coworkersi. i)irect nitration of this
pyrone gave & mixture of different nitro derivatives, but
they found that on nitration of the acid(II)derived from
(D), 3lnitro naphtho (2,1:6:5’)a-pyrona (III) was obtained
: wit.h. smultaneous cloéure of the >c-pyro§é ring. They
similarly\ prepared 3.’.n1tro derivét 1;9 of 14».’.me*:.hy1 naphtho
~(12,1:6:5’)a-p:,r:c-ona by the nitration of the corresponding acid
with fuming nitric acld in acetic arhydride. It was observed
that when B:nitro derivative was treated with hot alkall the
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pyrons ring was complétely ruptured and 2nhydro$y-l-
naphthéldehyde (IV) was quantitatively obtained,

' Goswami and Dasguptaa obtained u.mtronapntho

(1 2: 6 5 Ya=-pyrone by the nitration of naphtho(l 2:6 5 )

a-pyrone with nitric acid #n-. aeetic acid .

Dey and Radhabai3 found that naphthb (2,1:6:5,)
d-pyrom-lf:acet ic acid (V) differs from conmariﬁ—%&cetic
acid as far as balogenation is concerned. It was not the
hydrogen atom of the reactive methylene group but that
-attached to the qérbon atom 3’ which is replaced by halogen
to give (VIa). Similarly bromination of naphtho(e,lsé’,S,)
a-pyrone;h:acetic agid gave the 3:bromo derivative (Vib).
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It was interesting to note that naphtho(1,236:5’)
a—pyrone-kzacetic acid (VII) behaved in a saimilaf vay as
Goumarin.k.acetic acid and gave on bromination the nephtho
(1 2:6,5 )a-pyrone-%bbromoacetic acid (VIII)together with
#.bromomethyl naphtho (1,236,5 )a.pyrong,(IX) by
decarboxylation, |
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3..Bromo—lo-.nitro..1t-methy1 naphtho (1,2:6,5 )
a-pyrons was obtained on brominatien of 4_nitro ki me thyl
naphthc (1 2:6,5 )u.-pyrona « Nitration of ll-.methyl naphtho
(1,26, 5 )a-pyrone (@9 gave lc-.nitro-k.mathyl naphtho
11 2:6 5 Ya=-pyrons (XI) . 'rhe above nitro derivative was
converted to the correSponding amino derivative by reduction
with stannous chloride. Dey and Dalal- obtained Y4.chloro.,
h—.bromo- and Y.cyano derivatives (XI1) c;f h:methyl naphtho
(1, 2)6 5 )a-pyrone from the eorresponding amino derivative
through diazotisation and Sandmeyer reactione
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paraf;)rmaldehide afforded 5.hmdroxy-6.morgholinomethyl (xn)
and 6.hydroxy-5;morphonnomethyl(mII) derivatives, ’Bof;h

on *l;r'_eatment with hexamine were converted to the corresponding
formyl derivatives (XVI) and (XXI). 6.Hydroxy.l+:methyl
naphtho (2,1:6:5’)a;pyrom (XVII) with dimethyl amine and
parafoméldehyde in alcoho],‘ a_nd with piperidine a;;xd
paraformaldehyde gave 6.hydroxy-5-d1methy1 aminome thy1(XIX)
and 6.hydroxy.5.p 1pend1mm§thy1-4:me thyl naphtho(2,115:5’)
a~pyrore (XX). The structures of these mannich baéis vere
ascertaim':_d on the basis of their conversion to 6-hydroxy.
5.formy1-4:methyl naphtho (2,1:6:5’) a-pyrons (XXI) which

vas obtalned directly from 6.hydroxy.-4-methyl naphtho
(2,1:6:5,) gepyron® by reaction with hexamine and acetic acid,
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VI R = —p o
AIX R =—=N(cH),

XX R =N )

) Chloromethylat ion of 6amethoxy-h:methy1 naphtho
(2;1:6:5,)a.pyrone (XXII) gave 6.metﬁoxy-5,cploromethy1-h1
ﬁathyl naphtho (2,1;6:5’)a—pyrona (XXIITI) which on treatment
with hexamine in acetic acid gave é-méthoxy-5.formy1,k:
methyl naphtho (2,1:6:5’)a¢pyrone (XXIVY &
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S.Hydrexyéhlmethyl naphtho (1,2:6:5’)a-pyrona
apd 6.hydroxy-h:methy1 naphtho (2,1:6:5’)a-pyrone on
acetylation gave the corresponding aoatoxy‘derivatives
vhich on Fries migration afforded S.hydrexy-é-acetyl—h:
methyl na8phtho (1,236:5')a-pyrons (XXV) and 6.hydroxy.5.
aeetyl-k:matny;‘naphtho (2,1:6:5’5§-pyrons (XXVI) . The
-S3me were obtained by Friedel-Craft s acetylation of the
hydroxy naphthc-qrpyrones.
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The present work deals with the building up of

-

the y-pyrone rings on 7.hydroxy-,7.hydroxy.humethyl-
Maphtho na
5-hydroxy-h»methylka-pyrone and 5.hydroxy-a.methylty-pyrone.

s 9
Synthesis of 7.hydroxy.6.acetyl paphtho(2,1:6,5 )

. 7-Acet9xy naphtho (2,1:6:5’)a-pyrone prepared as
described anip:lﬂ:was subjecied to Fries migration. The
product obtained gave 2,k.dinitrophenyl hydrazone and a
greenish b&own colour with aleoholic ferric chloride. The
product was very sparingly soluble 1nrthe ususl solvents
and its NMR Speétrum therefore could n°? be taken. The
acetyl derivative could have either of the structures

1 or 110

¢ ® Z+%
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i) the
The structurgkwas assignedu on the basis okaMR

spectrum of the gcid (Ii1) obtained from it by its
condensation with.eth§l bromoacetate and hydrolysis of the

ester obtained,
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The NMR spectrum showed two.-d-PYILONE protons

i, H-Bland Hol at d 6457 an@ 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_posifion in the naphthalene

ring. The two doublet$ having coupling constant J of 9 Hz.

at J 8,15 and 7.86 can be assigned to H.k and H.3‘r35peetively.
This shows thai the acetyl derivative has the structure ii.

N )
Synthesis of naphtho : =pyrono-2".

[T '
(75636 _,9 Yy~pyrone

?7-Hydroxy-6-acety%(2,1:6:5’)a-pYrOne (XXVII) was
converted into its benzoylox& derivative (XXVIIi) by treating
with benzoyl chloride in pyridine: It was‘subjected to
Baker.Vénkataraman rearrangement in pyridine and powdersd
potassium hydro*ide at room temperature. when the g ~diketone
(XXIX) was obtainéd. This on cyclisation with concentrated
sulphuric acid by keeping overnight gave naphtho(z 1:6 5 )
a-pyrono-2.phenyl(7 6:6",5")y~pyrone (XXX).

.R.showed two bands in’thecarbonyl region
1725 cm (lactonyl >c 0 group) and 1630 em (y—pyrony1>c-0)

_gstanecgg Rgbinson benzoylation of z.hgdrogz-é-acetyl
paphtho g2,1;6,§ 2a-ggrong s Naphtho(2.1:6 ,2 ) g-pyrono.-

239&9931;3”_benzoz;§z,§:6”;§")g-gxrens :
: . g
7-Hydroxy-6-acetyl naphtho(2,1:6,5 )a-pyrone when

subjected to Kostanecki.Robinson benzoylation with benzoic

anhydride and freshly fused sodium benzoats afforded a
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compound to which naphtho(2,1:6:5’)a-pyrono-2"-pheny1-3"-
benzoyl(7,6:6”,5")y-pyrone (XXXI) structure was assigned.
The compound was insoluble in dilute alkeli and did not
develob any colouration with aleoholic ferrie chloride.
I.R.showed thres bands in carbonyl*region Vize

-1
1725 em --(lactonyl >C=0 group) 1675 em --(bengoyl group 2t
, -i

position 3") and 1605 cm .--(y-pyronyl >C=0 group).

Kostenecki-Robinson acetylation of |7-hydroxy-6-
b L]

acetyl naphtho (gﬁgiﬁié_lgznggne : Naghthoga,lgé,ﬁ’)
g=pyrono-2" methyl.3" -8cety1(7,6:6",5" y-prrone :

Kostanecki-Robinson acetylation of 7.hydroxy-6.
acetyl naphtho(2,136:5,)a-pyrone with acetic anhydride and
fresnly fused éodium acetate gave an alkali insoluble
compound which did not develop any colouration Qith aleoholic
ferriec chloride. The compound was assigned naphtho(2,1:6:5’)
a-pyrono_zigmethyl-B"-acetyl(?,é:é';5")y-pyrone(XXXII)x
structure. ' |

I.R.spectrum showed thyee bands 1720 c:mmi
(lactonyl >C=0), 1630 cmci(y.pyronyl >C=0 group) ard
1655 cﬁbi(acétyl group at ﬁosition 3"y.

) s
Fries rearrangement of 7.acetoxy.-h.methyl naphtho
% 9 §
(243:6,5 Yg-pyrone : Z-Hydroxy.8.acetyl-i.methyl

b}
naphthol2.3:6.5 )aedyrone :

] L B
7-Acetoxy ~ltmethyl naphtho(2,3:6,5 )a-pyrone
- k]
(XXXIIT), prepared by acetylation of 7.hydroxy.-4.methyl

. - P - M M
- BRI
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naphtho(2,3:‘6:5’)a-pyrone was heated with anhydrous
alnminiﬁm chloride. The product obtained was soluble in
alkali and ga;e a wine%olour with alcbholic ferric chloride
and also gave a 2,4t.dinitro phenylhydrazone. The structure
assigned to this product was 7.hydroxy.8.acetyl naphtho
(2,3:6:5’)a-pyrone (XXXIV) on the 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 -COGH3 group must be at 8.position, as
6.acety1 derivative would have given four singlets, Again
the fact thet the singlet atJ7Odue to H-8 in the original
a-pyrone has also disappeared which confirms that the-COCH,
group must be at 8..p;>..<a:!.t:1cm'.w .

The singlets atd 9.1 and 7.5% must be due to H.4
- and H.l, while !:wo doublets centred atd 7.§7 and 7.20 can
be attributed to the protons at 5 and 6 positions respectively.
The 3" proton appears at 56.29 as singlet. The methyl group in
CH3CO-appears slightly down field than the lr.’.mtaztnyl group 4n
the g-pyrone ring, the CH3CO-being at J2.64% and CH; at
d 2.45 , both giving & three proton singlet.
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Synthesis of li-..mrathy]_ napht 012,3; ,2 )g-nxrono-a -

QQ anjzagé .5 rone 3

9
7_Hydroxy-8.acety1_l+:metny1 néphtho(2,3:6,5 )

a=-pyrone was converted into its benzoyl derivative with
benzoyl chloride in pyridine. This in presence of pyridine't
&nd powdered potassium hydroxide at room temperature gave

a product which was found insoluble in diluts alkali but.
was different from the original. benzoyl: der ivative«; It
did not give any colouration with aleoholic ferric chloride.
The compound was found to be the cyclised product to which
)-l»amethyl(Q 3 6 5 )a-pyrono-2”’.phenyl(?7 8:@’ +$ )y-pyrone
structure {(XXXV) was assigned.

The same compound has also been synthesised
through another route. '7-Hydroxy=,8.acetyl.,%:methyl naphtho.
(2,3:6: 5’)a-pyrone on condensation with benzaldshyde in ‘tfhe
bresence of alkali gave ‘7.hydroxy..8-cinnamoy1..l+,-methyl\héphtho
(2,3:6:5’v’)a~pyrone (XXXVI) . It gave tests for a styryl
ketone derivative viz.. red colouration with conc., sulphuric
acid and & positive Wilson test, It gave an acetoxy
derivative (XXXVII) when refluxed with acetic anhydride ‘and
sodium acetate mdicatihg that the hydroxyl group was free.
7-Hydroxy-8.cinnamoyl derivative on cyclisation and
dehydroéenation with selenium dioxide in iso-amyl alechol
¥ gave a product which did not give any colouration with
sulphuric acid. l&.’.Methyl naphtho(2,3:6:5’)a-pyrono..zzphenyl
(7,8:6“,5")y.pymnngétructura is assigned to the product.
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Synthesis of h:methzl naphtho (2,3:6,5 )a-pyrono-

2" p.metho henyl 8:6".5%Yyv-pyrone :

Z.Hydroxy-S—acetyl-%:methyl naphtho(2,3=6:5’)

. g-pyrome was condensed with anisaldehyde in the presence
of alcoholic potassium hydroxide solution. The yellow
product obtained on -acidification gave a red colour with
concentrated sulphuric acid and 2 positive Wilson testg.
7-Hydroxy-8-(p-methoxy cinnamoyl)-h:methyl naphtho
(2,3:6:5,)a-pyrone (XXXVIII) structure has been assigned
toihi§wcompound; 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 cyclised to h:methyl naphtho
(2,3:6:5’)a-pyrono-z"(p-methoxy pheny1)(7,8:6",5")y-pyrone
(XL) by refluxing with selenium dioxide in iso.amyl 2lecohol
for 20 ‘hr.

Kostapecki.-Robinson begzoz;ation of z.hzdroxz-B-

agetx;-h_methxl napnthogz,jg ,5 )g=pyrons : &.Me Yl
’

naphtho(2,3,§,§ )a- gxrono-2 'wpheny1.3" =benzoyl

8;6",5" y_pyrone :
7;Hydroxy-8.acety1-4:methyl naphtho(2,3:6:5,)

a-pyrone when subjected to Kostanecki-Robinson benzoylation
with benzoic anhydride and freshly fused sodium benzoate
gave the product which was insoluble in dilute glkali andi
did not give any colouration with aleoholic ferric chloride;
It apalysed for C3,H;g0s and the %:methyl naphtho(2,3:6:5’)
a-pyrono-z”.phenylb3”:benzoy1(7,8=6”,5”)y.pyrone(xil)



KAXVIN
#N\

XL



73
Structure has beemn assigned to this product.Debenzoylation
of this product with aleoholie potassium hydroxide did not

Succeed.,

R LS ]
Synthesis of 4:methyl paphtho(2,3:6.5 ) a-pyrono-
2"-methyl 3’ acety1(7,8:6”,5") y-pyrove :

7-Hydroxy-8-ace tyl -4 methyl naphtho(2,3:6.5)
a-pyrone on Kostanecki.Robinson acetylation with acetic
anhydridé and freshly fused sodium acetate gave an alkali
insoluble product.li.Methyl naphtho(2,3=6:5,)a-pyrono-z".
methy1-3”-acety1(7,8=6”,5")y-p¥r0né structure (XELIj s .3
assigned to the ﬁroduct.

The I.B.spowed three bands in carbonyl region
viz. 1720 cmﬁt(lactonyl >c;o group), 1680 cmw}Kacetyl group
at 3"position)énd 1635 cm-i (y-pyronyl »C=0 grbup)
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Sypthesis_of 4omethyl paphtho(l,2:6,5 )g=pyrono. 2"
pheny1(5.6;61,5" y-pyrone :

. 3 y 2
5 Hydroxy-6-acetyl.4-methyl naphtho(l,2:6,5 )

g-pyrone (XLIII) prepargd according to Meh.ta8 was benzoylated
with benzéyl chloride in pyridine. The benzoyi derivetive
(XL1IV) was then subjected td Baker -Venkataraman rearrangemen£
in the presence of pyridine and powdered potassium hydrexide.
On working up as usudl it affofded directly the cyclised
product which was assigned h:metnyl naphtho(l,zzézﬁ’)
a=pyrono.2” .pheny1(5,6:6%,5")y-pyrone (XLViim%gz y-pyrone
derivative was also synthesised by condensing S.hydroxy.6.
acetyl-4.methyl naphtho(l,2:6.5 )a-pyrone with benzaldehyde
in the presence of potassium hydroxide,which resulted in
6.cinnamoy1-5.hydroxy-H:methyl naphtho(1,2:6:§’)a-pyrone
(XLVI) . It gave tests for a styryl ketone derivative viz.
red colouration with concentrated sulphuric acidwdpositive
Wilson test., It gave an acetoxy derivative (XLVII) with
acetic aphydride and sodium acetate 1ndlcating"that the
hydroxy group was free. The 6.cinnemoyl derivative on
cyclisation with selenium dioxide in 1so-2myl aleohol gave

~ product (XLV) which did not give any colouration with
sulphuric acid. )

I.R.showed two bands in the capbonyl region viz.

-1730 em -{lactonyl >C=0 group) and 1640 em - (y-pyronyl
>C=0) ‘ ‘
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aphtho .6 ~DYrOono.-2omethyl-3eacety1(¢5,6:6"
b4 ,.gxr one ‘ H

5;Hydroxy-6-acetyl-uzmethyl(l,2:6:5,)a.pyrone
when éubjected to Kpstanecki.ﬁobinson‘benzoylation with
benzoic énhydride and freshly fused sodium benzoate at
190.200° yielded a product which was insoluble in sodium
hydroxide and did not give any colcuration.with alcohelfc
ferric cnloride. It aﬁa.lysedrQ

A
(1,2: 6,5 )a~pyrono-2”,pheny1-3"ﬁbenzoyl(5 6:6",5")y~pyrone

Cj3 0H3- 805 « 1+.Me thyl naphtho

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

i.R.showed three bands in the carbonyl region viz. 1730 em --
L -1 w

(lactonyl >C=0 group) 1670 em --(benzoyl group at position 3)

and 1635 em - (y-pyronyl >C=0 group)

Similarly when the above o.hydroxy acetyl
derivative was subjected to Rostamecki.Robinson acetylation
with freshly fused sodium acetate and acetic anhydride at
170..80o yielded a product which was insoluble in dilute
alkali and did not give any colouration witp:ferric chloride.
It analysed for CaoHiu05 h:Methyl naphtho(1, 2:6:5,)
a—pyrono-z”.methyl-B”.acetyl(5 6t 6”,5”)y-pyrone (XLIX)
structure has been assigned to this product.

The I.R.showed three bands in the carbonyl region
viz. 1755 cm (lactonyl >C=0 group) 1690 cm (acetyl group
at position 3’ ) and 1650 cm ~(y-pyrony1 >C=0 group)
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Fries rearrangement of 5.acetoxy.2.methyl na htho
[ R J

(1,2;5,5 Jy=pyrone : S.Hydroxy.6.acet -2:meth

g
p8phtho(],2:6,5 )v-pyrone :

S.chtoxynaimethyl naphtho(l,2:6:5,)y-pyrone(L)
prepared by acatylatiod of S.hydroxy;zzmethyl(l,2:6:5’)
y-pyrone was subjected to Fries rearrangemnnt‘in the presernce
of anhydrous alumirium chloride. The yellow product obtained
gave a green colour with aleoholic ferric chloride and was
solﬁble in alkali. The structure assigned to this was
5-hydroxy-6-acety172:mefhyl naphtho(l,2:6:5’)y-pyrone(LI).



The ortho positionfof the acetyl group to the hydrofyl

group has also been shown by the formation of the y-pyrone

derivatives as described below.

CHg
S
ﬁt,a ; - OO
HEOC
Ll
L

’ " : ’
8 sis of ethvlua2 . 1 2 htho 2 - and

5;Hyd;oxy-6-acety1-2:methyl naphtho(l,2=5:5’)
y~-pyrone was refluxed with benzoyl chloride 1ﬁ,pyridine
Vhen 6-acety1-5_benzoyloxy-2Lnethyl naphtho(l,2:6:5')
y-pyrone (LII) “. o' . s was obtained; This in presence
of pyridiﬁe and powdered potassium hydroxide at room M
tempera_.ture gave the p .diketone derivative (LIII), x:lhich
on eyelisation with conc .sulphuric geld by keeping overnight
at room temperatuf; gave a compound which.was insoluble
in dilute alkali. 2:Methy1-2”.pheny1 naphﬁho(1,236:5’}and
536:6",5")d1i.y pyrone (LIV) structure h,s been &ssigned to
this produet. ‘



tapeckl.Robinson acetylati of 5. hydroxy 6.

] %
acetyl.2.methyl naphtho(1l,2:6 ~pyrone -

S-Hydroxy-é-acetyl-zzmethyl naphtho(l,2:6:5’)
y-pyrone when refluxed with acetic anhydride épd freshly
fused sodium acetate for 10 hr; at 1?0-800 afforded a
product Which was insoluble in dilute alkali and did mot
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give any colouration with aleoholic ferric chloride. It
]
ahalysed for CpoH;,05 + 2,2"-Dimethyl.3".acetyl naphtho
L T oen shnctune
(1,2:6 ,5 and 5,636",5")d1l.y-pyrone (LV) has been assigned
to this product. Its I.R.spectrum showed two strong bands

-i
in the carbonyl region one at 1640 em -- (y-pyronyl >C=0

group ) and the other at 1680 cm .- (acetyl group at
position 3"). '
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EXEER']MEETAL
acatoXy pna 6 ’
K
g=pyrope s X anht
g-pyrone

An intimate mixture of 7.acetoxy naphtho( 2,1:6:5.’)
a-pyrone (propared as described on p,t.,;) (2 g and anhy drous
aluminium chloride (5 g.) was heated in an oil bath at 140"
for 3 hr. The reaction mixture was decomposed with ice cold
hydrochloric acid. The yellow product obtained was taken
in sodium hydr,oxide; The soli_.d obt}ained on &gidification
was crystallised from xylene. M.P.278°, Yield 1.1 g.It gave
a greenish brown colour with aleoholic ferric chloride.
Apalysig : Found : C, 71.01 3 H, 3.71 %o
Ci5Hy 50, requires s C, 70.87 3 H, 3.93 %o

The 2,4-dinitro phenylhydrazone

The above kstone was hegted with a solution of
z,k.dimtro phenylhydragzine hydrochloride in alcohol and
the separated red product was filtered and crystallised
from dimethyl fqr;namide: It gave ml’.p .2§3.1+°.

Apalysis s Found s N, 12,49 £.

CouHyuOuNy  Toquires i N, 12,90 4.
Sinthesis of 7.benzovloxy-6-acetyl nangtmg‘g,;;ﬁzﬁ’]
g=pyrone s

7-Hydroxy.6.acetyl naphtho (2,1:6,5 Ya-pyrons
(1 g.) was dissolved in pyridine (15 ml.) and benzoyl
chloride (1 ml.) wvas added. The ‘raaction mixture after
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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 s C, 73.'26 3 H, 3.504.

C 22H; 4,05 requires 3 C, 73.7% ; H, 3.91 4.

’ ) ’
Z;szrogz-é-gw.benzozlacetzl}nanhthog2,1:6;5 la-pyrone

The above benzoyloxy derivgtive (1 g;) was
dissolved in pyridine (20 ml;) and powdereé potassium
hydroxide (& g.i was added. The reget ion mixture after
keeping for 4 hr, at room temperature was poured in ice
cold hydrochloric acid. The separated product was crystallised
from alcohol. M,P. 2750. Yield 0.6 g«
Analysis : Found : C, 74,0k ; H, 4.10 %o

C22Hy 4,05 requires s C, 73.7% ; H, 3.91 4.

Cyclisation; Naghthog2,1:6;2’2g-gxrono-zﬂ.ggenzl
(2 8 ﬁ,, 5"] N rone ‘3

_ The above B.diketone (0.5 g;i was mixed with
concentrated sulphuric acid (5 ﬁl;) and kept at room
temperature overnight. The pfoduct obtained on pouring the
reaction mixture in ice cold vater was washed with dilute
alkali and water. It crystallised from dimethyl formamide
in greenish needles (0.25 g.). M.P.338°;

Analysis : Found c, 7?;18 ; Hy 3.38 %.
czéﬂlzog requires C, 77.6% 3 H, 3.53 %;

(2]



oo
o

stanecki.Bobinson benzoylation of 7.hydroxy -6
* 9

hth 2 a-pyrope : Naphtho(2,1: 6,§ )
g-gzrogo-eighenxl-3”.benzcx;(Z,Q;Q“,ﬁ”}g-gzrone :

A mixture of 7-hydroxy.6-acetyl naphtho(2,1:6:5,)
a-pyrone (1;5 g;), benzoic agnhydride (5 g.) and ffeshly
fused sodium benzoate (4 g.) was heated at 200°'in an o;l
bath for 10 hr. The regetion mixfure was kept with diluie
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(O.? o)

.P.3h8. »
Analysis : Found c, 78:25 § Hy b.04% 4.
C29Hy 405  requires : C, 78.38 ; H, 3.60 #.

Kostanecki-Robinson acetylation of 7 -hydroxy.6.acetyl
. ; ‘

naghthog2,1=6,§’zg-gxrone $ Naphthogg,lgézi’)g-gzrong,

2.me thzi-}";acetzlg 7,636",5")y-pyrone :

_ 7-Bydroxy.6-acetyl naphtho(2,1:6,5 )a-pyrone
(1 g.) was refluxed with freshly fused sodium acetate
(3 g.) and acetic amhydride (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 alkall to remove unregcted product and dried. It
was dissolved in chloroform and the solution was run over

@ short column of alumina. The product was eluted with

c¢hloroform. After the removal of the solvent, the solid



854
obtained was crystaliised from xylene. M.P.315°. Yield O.¢ g
Analysis : Found : C, 71.19 ; H, 3.70 4.
cxgﬂizos requires : C, 71.25 3 H, 3.75 4.

?
BELies rearrangement of 7-acetoxy.l.methyl naphtho
? 9 ?
(2431642 )a-pyrone : 7-Hydroxy.8_acetyl -k.methyl

" naphtho(2.3:6.5 ) a-pyrone s

Acotylation :

7-Hydroxy-4_methyl naphtho(2,3 6 5 )t'l.--IJYI‘Ol’l-8
(2 g. ) was refluxed with acetic anhydride(lo ml.) and .
freshly fused 'sodium acetate (4 g.) for 1 1/2 hr. The
reaction mixture was poured in cold water. The separated
solld was dried and erystallised from Xylene in colourless
needles (1.5 g.), m.p.20%°.
Analysis : Found : C, 71466 5 H, 4%.66 7.
CigHia04  requires : G, 71.6% ; H, 447 .,

The above acetoxy derivative (2 g.) was intimately
mixed with anhydrous aluminium chloride(5 g;) and the mixture
was heated in an oi% bath at 1400 for 3‘hr. The reaction
mixture was decomposed with ice coid.hydrochloric acid,

The product erystallised from_alcohol in yellow needles
(1.2 g4). M.P.236°. It gave win§nglour with gleoholic
ferric chloride.,

Analysis : Found c, 71:31 ; Hy, 447 7.

Cy ¢Hy 20, requires : C, 71.6% ; H, 447 4.

3
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The 2,4-dinitro phenylhydrazone :.

It was prepared from the above ketone as usual
and crystallised from dimethyl formamide in fine orange
needles, m.p .3150‘( decomp +)

Analysis ¢+ Found s+ N, 12.69 4.
C 22t 04N, requires : N, 12.50 4.

) ’ ’ 9
ZsBenzoyloxy.8.acetyl.l-methyl naphtho(2,3;6.5 )
g-pyrone s ‘

To & solution of 7.hydroxy-8-acetyl-4:hethyl
ngphtho(z,.'i:é:ﬁ ,)a..pyrone(l gs+) 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 acetie acid, m:.p.225°.
Yield 0.6 g. ,

Analysis : Found s C, 74:'30 3 H, 3;§8 %
C23H1 (05 requires : C, 7l+.éo s H, l1».3.() %o

by Me thy naphtho(2,3:615 ) a-pyrono. 2" .phenyl

(7.8:6",5") y-pyrone :

| The above benzoy}oxyrderiya’cive(l g.-) was dissolved
in pyridine (20 ml.) and powdered pptaSSit;m hydroxide( g.)
was added with stirring. The reaction mixture after keep ing
for &k nr. at room temperaturs was poured in ice cold
hydrochloric acid. The prodz;ct obtained cfystallised from
'dimethyl formamide. It was insoluble in alkali, m.p.35°3°.
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Yield OJt g. It was almost insoluble in m‘ost of the
common organic solvents.
Analysis : Found :.C, 78.20 ; H, 3.93 #.
C23H140,  requires : C, 77.96 s H, 395 4.

ZHydroxy-8-cinnamoyl_liomethyl nsphtho(2.3:6.5)
g=pyrone : A '
fo a mixture of '7..hydroxy-8-acety1-*+:methy1
naphtho(2 3'6,5,)a-pyrone (1 «) 2nd benzaldehyde (1 ml.)
in aleohol (100 ml.), potassium hydroxide (% g. /\5 ml.water)
was added and the reaction mixture was kept overnight. The
mixture after dilution with ice cold water and acidification
with conc.hydrochleric acid gave a product which was washed
with sodium biéarbonate and water. The solid obtained was-
sparingly soluble in all solvents. It crystallised from
dimethyl formamide in fine yellow plates(0.5 g.) s Mep .306°o
It gave yellow colouration with dry acetone
solution of citric acid.boriec ac id mixturs.
Analysis : Found : C, 77.18 3 Hy 4426 2.
C23H160.,, requires : C, 77.5% ; H, ‘+‘4§ %

The acet 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
&lcohol in light yellow crystals(o 2 g.), m.p.zla N
Analysis : Found : C, 75.26 ;i Hy, k.50 4.
C 25H; g0 requires : C, 75.37 ; H, 4.52 ¢,
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¥-pyrone s » '

7-Hydroxy-8-cinnamoyl-h:methyl naphtho(2,3=6:5,)
a-pyrone (0.5 g.) was dissolved in dry iso.amyl alcohol
(50 m1,) by refluxing and selenium dioxide(3 g.) was added.
The mixture was refluxXed in an oil bath at 135;400 for .
24 hr, It was filtered hot, The separated product was
erystallised from dimethyl formamide. M.P. and mixed m.pe
with 4 methyl naphtho(2,3=6:5,)G-PYr°n°—2"~Phenyl(7s836”,5”)
y=-pyrone prepared by éaker-Vénkataraman transformat ion

0
method was 357 .

S )

Z=Hydroxy.8.(p.methoxy cippamoyl)-l-methyl naphtho
2% ] :

(2,336,5 Yg-pyrone :

To a mixture of 7.hyaroxy-S-asety1~h:methyl
’(2,3:6:5’)a.pyrqne (1 g+) and anisaldehyde (1 ml.) in
aleohol (100 ml.), potassium hydroxide (5 g. in 5 ml.vater)
was added and the reaction mixture was left overnight. The
mixture after dilution With ice cold water and acidification
witﬁ cone Jhydrochloric geid gave a product which was taken -
in alkali after filtration and washing with bicarbonate
solution. The yellow compound obtaimed on agcidification
of alkaline solution was cryst;all;_.sed from xylene. Yield
0.9 g M.P. 2650. It gave a red colour with conc.sulphuric
acid and yellow colourapion with dry acetone solution of
citric acid-boric acid mixture.
Apalysis : Found = : C, 7#:15 s Hy 447 4.
C2,Hi g05 requires : C, 7461 ; H, 4.66 %.
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b ]
Z.Acetoxz-B-(g.metho;zcinnamozl)-Mumethxl naphtho
(g,};g’.i’}g-mrog@ :

0 7,Hydroxy-8-(p.methoxycinnamoyl)-h:methyl naphtho‘
(2,3;6:5’)a-pyrone (0.2 go) was refluxed with (1.5 ml.)
acetic anhydride an& fused sodium acetate for an hour; The
product obtained on pouring the reaction mixture in cold
water crystallised from élcohol,m.p.aoﬁo.

Adnalysis : Found : C, 72;41 s H, 4438 7.

Ca¢H 2006 requires C, 72.90 ; H, %.67 .

’ ~ ’y .y
4-Methyl naphtho(2,3;6,5 )a-pyrono-2’.(p-methoxy

phenyl) (7.§$§”.5")Vogzx;9_gg :

7_Hydroxy-8-(p-methoxycinnamoyl)»k:methyl naphtho
(2;3:6:5’)a-pyrone (0.5 g+) was refluxed in dry iso-amyl
aleohol(50 ml,) with selenium dioxide (3 g.i at 135-400 in
an oil bath for 24 hr. It was filtered hot. The separated
product was crystalliséd from dimethyl formamide in yelloﬁ
crystalline product, m.p.3#8-590. Yield 0.2 g.
Analysis : Found : C, ?li-.Sé s H, 3;90 %o
C 23, Hy 405 requires : C, 75.00 ; H, 4.16 Ze

Eostanecki.Robinson benzoﬁlation of 7.hvdroxy.8.
. ’ ’
agetyl-b-methyl naghthogz,zaé;i )a-pyrone : H:Methzl

b L T ,, ”
gaghtho(2,3g§,§ )g-pyrono=2 «phenyl.3 =benzoyl
[2 ﬁ.ﬁn'inl -pyrone i

A mixture of 7.hydroxy—8-acetylnhzmethyl naphtho
L 3% ’
(2,3:6,45 )a-pyrone (1 g.), benzoic anhydride (5 g.) and
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freshly fused sodium benzoate (i g.) was heated at 200o
in an oil bath for 12 hr. After cooling, the reaction
™ ixture 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 O.k4 g.
Analysis : vound - : G, 78.79 3 H, 3.79 .
C3oH1 805 requires : C, '78.5§ 3 Ii, 3.93 7

[

Attempted_debengoylat ion 3

The above lr.’.methyl naphtho(2,3:6:5 ,)a-pyrono..alf
phenyl-3 -benzoy1(7,8: 6",5")y-pyrone (0:3 g.) was refluged
With alcoholic potassium hydroxide solution (10 ml. 10 %)
for 1 1/2 hr. The product obtained on acidification of the
regetion mixture cryqtal}.iéed from xylene, m.p.280°. Mixed
m.p. With the original product was not depressed.

t -Robinson acetylati of 7.hydro
acetxl_h.methzl :n,aqgh'l:hc»g2,3a ,5 )g-pyrone .’.Methz]

naphthoga,izé,é')g gzrono-z".methzl-g -aeetzlgz,8;6",§”)
z..gzroné s « )
7..Hydroxy ~8.8ce tyl..ls-.,.me thyl naphtho(2,3:6 :5 ’)
a-pyrone (1 g.) was refluxed with acetic anhydride(? ml.)
and fused sodium acetate (3 ge) at 180 for 12 hr. The
product obtained after working aup as usual crystallised
from diphenyl ether. M.P.above 335°. Yield 0.4 g
Analysis : Pound s C, 71;80 3 Hy bk 4,
C20H1405 requires : C, 71.86 ; H, 1+.l§ Ze
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‘ . ‘ )1
S.Benzoyloxy-é-gcetz;,h:methzl naphtho(1,2:6,2 )
g-pyrone 3

S-Bydrox&-é.acetyl-h:methyl naphtho(1,2:6:5,)
a-pyrone (1 g.) dissolved in pyridine (15 ml.) ard a few
drbps of piperidine were added to it. éfte; adding benzoyl
chloride (1;5 ﬁl.), the reaction mixture was left for 2 hr.
at room temperature with occaéional shaking . On working up
aS msual, the product obtained was crystallised from acetic
acid in fine yellow needles (046 g.). ﬁ.P.lSSO.

Apalysis : Found : C, 7448 5 H, 440 4.
C23H; ¢0s requires : C, 74.20 ; H, %.30 €.

&:metgxl naphtho(i,Zzézﬁ’zg-pxnono-z".ghegzl
(5.6:6",5")y-pyrone : - _ ‘
5.Benzoyloxy-6.acetyl-hzmethyl naphtho(l,2:6:5’)'

a=pyrone (1 g:) was dissolved in pyridine (20 ml;) ard
powdered botassium hidroxide (4 g.) was added with stirring.
The reaction mixture after keeping for k& hr. at room
temperature was poured in ice cold hydrochloric acid. The
product obtained was treated with sodium bicarbopate and
then with sodium hydroxide solution. The product obtained
was insoluble in sodium hydroxide. It was erystallised from
dimethyl formamide in cream coloured needles(O.k g.).
M,P.310 . |
Analysis : Found s C, 77.80 3 H, 3.87 2.
C23H1 4,0, requires 3 C, 77.96 3 H, 3.95 #.



C
Synthesis of 5.hydroxy-6-cinnamo 1-1+:meth“ naphth 1
(1 Igzg’,g,)a-gzrone 3 |
To a mixture of 5.hydroxy-6-acetyl-l+.’.methy1 .
naphtho(l,2:6:5’)a-pyrone (1 g.) and benzaldehyde (1 mle)
in alcoﬁol (100 ml;), potassium hydroxide (5 g. inA5 mle
water) was added in a lot and the reaction mixture was
kept overnight; The mixture after dilution with ice cold
water and acidification with éoncentrateg.hydrochloric acid
gave a product which after washing with ‘sodium bicarbonate
Solution and water was crystallised from acetic acid, m.p.
2610. Yield 0.6 g. It gave a dark red colour with
co_x;centrateé éulphur ic acid.
Analysis : Found 31 C, 77.23 ; H, 4.77 2.
C23H140,  requires : G, 77.5% ; H, 449 7.

oL S ) ) _?
Shcetoxy . 6-c innamoyl.-Y.-methyl naphtho(l,2; 612.)

g-pyrone

S-Hydroxy ,.6-c-innamoy1..lr.:methyl naphtho(1,2:6:5 ,)
a-pyrone (6.3 g.) was refluxed with acetic anhydride(l' 5 ml.)
and fused sodium acetate (1 g.) for an hour. i‘fter pouring
the regetion mixture in ice cold water the product obtained
Was crystallised: from dimethyl formamide in light yellow
flat plates. M.P.229°,
Analysis : Found : Cy 75.39 3 H, 4.97 %
C25Hy g05 | requires : C, 75.37 ;3 H, k.52 4."
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L R ,
:Meth aphtho(l,2:6 a-pyrono.2 " phenyl

S—Hvdroxy-é-cinnamoyl;h:methyl naphtho
(1,2:6:5,)a«p§rone (0.5 g.) was dissolved in dry iso.amyl
glcohol (75 mls) by refluxing and selenium dioxide(3 g.)
vas added. The mixture was refluxed in an oil bath at
135.%0° for 20th; It was filtered hot. The separated
product was crystallised from dimethyl formamide in eream.
coloured needles. M.P. and mixXed m,p.with h:methyl naphtho
(1,2;6:5,)a-pyron§-2 -pheny1(5,6: 6 ,5 )describedtabove was
310°, |

Kostanecki-Robinson benzoylatiop of 5S-hydroxy_6._
] 9
4 methv]l naphth 16,5 )g=pyrone : l-Methy]

. , 9 )
a th s ~pyrono.2’ . phenyl-3"_benzo

( L.é 6",5")y-pyrope:

An 1ntkmate mixture of 5.hydroxy-6-acety1-hamethyl
naphtho(l 2:6 5 Ja-pyrone (1 g.), benzoic anhydride(S ge)
and frgshly fused sodium benzoate (3 g.) was heated in an
01l bath at 2000 for 12 hr; The regction 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.320.2+", Yield 0.4 g. .
ggalxsis : Found : C, 78;10 s H, h;oo %o
d3°H1805 requires : C, 78.5§ § Hy 3.93 4.



stane <R bi‘s acetylation of 5.h dro

]
umwwww LMethyl

th 22 rono,a".meth 1. nacet 1
(2,6;6";5")g-pxroge 3

5_Hydroxy_6-acetyl-%:methy1 naphtho(1,2;6:5’)'
.a-pyrone (1 g;) was refluxed with acetic anhy&ride(? mls,)
and freshly fused sodium acetate (3 g.) at 180-§o°1n an
oil bath for 10 hr, The resction mixture was then poured
in ecold water. The seéparated solid was washed with dilute
sodium'hydrﬁxide solution then with water. It crystallised
from dimethyl formamide ,m‘ipazé"]i:&g Jield OJ+ g,
Apalysis : Found : C, 71;68 3 Hy 466 .
C20H1105 requires G, 71.86 3 H %.19 %

Aceto ,é:meth 1 naphtho(1:2:6. ’ rope : ’

S_Hydroxy-z.methyl naphtho(l 2:6 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 pouréd in ice cold water, after filtration,
it crystallised from alechol in light brown needles(l.é )
M.P.193°.
Amalysis : Found s C, 71;31 s H, %:56 %o
‘ C1 ¢Hi 20, requires : C, 71.64 ;‘H, L7 4.

. . . ’ -
- Fries rearrangement of 5-acetoxy-2_methyl naphtho

gi,z- :2’1: gzrone : ﬁ.szrozz-é.acetxluzzgetgx;
napgthogL.g,é.E Jy=pyrone

9
An intimgte mixture of 5-acetoxy-%.methyl naphtho
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(&;1:6:5’)d-pprne (2 g.) and anhydrous aluminium chloride
(5 g.) was heated in an oil bath for 3 hr. The reaction
mixturézgicomposed 2s usu2l with ice cold hydrocnloric acid
(1.1).'The solid obtaired was taken 1n'sodium hydroxide
solution. The yellow product which separated on acidification
crystallised from xylene in fine yellow wooly needles(0.8 g.)
m.p.275-6 . It gave a green colour with alcoholie ferric
chloride. ‘ |
Apalysis : Pound s C, 71.37 5 H, k.65 4.

01 6H‘ 20;‘_ I'aquires : c’ 71.6’"‘ H, }+0)+7 %‘

Ne

. - B - , .
Synthesis of 5.benzovloxy.6.acet =2-me thyl naphtho

g;,236:§’)x-pzrona :

A mixture of S-hydroxy-é ~acetyl- 2.methy1 naphtho
(1, 2:6,5 )y-pyrona (2.0 g4) in pyridine (25 ml.),a few drops
of piperidine and benzoyl chloride (&% ml.) was refluxed on a
steam bath for 2 hr. The reaction m;xture 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 separgted solid cryshalliséd from
benzene in light yellow thick needles(l.l g.). M.P;zllo.
Analysis : round : C, 73;87 H H,‘H;Q? %;
¢23H;695 requires : C, 74.20 ; H, k.jc %G

. , -
5-Hydroxy.6(w-benzoyl acetyl) .2.methyl naphtho

(1,23615’)v-pyrogg :

. ) ? LI |
o-Benzoyloxy-6-acetyl.2-methyl naphtho(l,2:6,5 )
y=pyrone (1 g.) was ‘dissolved in pyridine (20 ml;) and
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powdered potassium hydroxide (4% g.) was added. The reaction

mixture after keeping for &4 hi. at room temperature was ’
poured in ice cold hydrochloric acid. The product obtained
was ﬁéken in sodium hyd:oxide..Acidification_of this
resulted in a yellow producﬁ crystallised from acetic acid.
MoPo 2k, Yield 0.6 g

Anglysis s Found : C, 73.77 3 H, “753 %o

Cg3ﬁ;605 requires : C, 74.20 ; H, 4.30 %

co ) ) o y 9
Cyelisation: 2.Methyl-2'.phenyl paphtho(l,2:6.5
and 5,6: 6",57)di_y-pyrone : '

i The above f.diketone (0:5 g;).was mixed with
concentrated sulphuric aecid (5 ﬁl;) and kept overnight at
room temperature, The producﬁ obtained on pouring the
reaction mixture in ice cold water was washed with dilute
alkali. It crystallised from xylene. M.P.330°.Yié1d 0.25 g.
Apalysis : Found £ C, 7800 § H, 433 £. |
C23H1“0u requires : C, 77‘§6 s H, 3-95 %o

Kpstanecki-Robinson gégtz;ation of 95_hydroxy.6.acetyl
: .

9
2-methyl naphtho(l,2:6.5 )y-pyrone : 2.2".Dimethyl.3”
. , N » .
acetyl naphtho(1,2: ’ and 6:6" 5”]di.x-gxrona 3

5.Hydroxy.6-ace t'yl-zime thyl naphtho(1l,2:6 :5 ’)
v«pyrone (1l g:) was dissolved in acetic anhydride(& ml;) ard
ref;uxed\withyfreshly fused sodium acetate(3 g;)'at 180o in
an oll bath for 12 hr; The reaction mixture was poured in
cold.water;The separated product was washed with dilute

alkall and water.It crystallised from acetic acid,m.p. 302°,
3



Yield 0.5 g.

Analysis

-

C2oH1 405

s+ Found

requires

: C, 7L.45

H C, 71 086

b 1

.
4

H, %64 4
H, %.19 %.
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