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SUMMARY , z"?

Acénaphthene and fluorene are two trieyclis hydrocarbons
isolated from coal-tar. They exhibit diverso physiologizal
activitiess Azcanaphthene is an important intemmediate in the
vat=dye industry. Compared to the other polyeyclie hydrocarbons
such as naphthalene, anthracene and phenanthrere, these two
hydrocarbong have received less attention. Though a large
mamba r of oxygen heterseyclics such as c= and y-pyrones and
furan derivatives have besn synthesised the building up of
such rings on acenaphthens and fluorene ring systems has not
received much attention. It was therafore thought of interest
to synthesise sueh compounds from hydrozyacenaphthene and
hydroxyfluorene dsrivatives. These compounds have also bean
subjected to some substitution reactions with a view to ses
the pattern of substitution in these compounds.

The thesis consists of two parts, part I deals with
studies on acenaphthene derivatives and part II deals with
studies on fluorene and fluorenone derivatives.

In the general introduction to part I some of the
previous studies on substitution in scenaphthene and 1ts
derivatives has been briefly reviewed so as to indicate ths
pattern of substitution in acenaphthens and the types of
studies mades

Section I of this part deals with the synthesis of some
acenaphtho a-pyrones and acenaphtho y-pyroness hiMethylo
acenaphtho(5,#:6:5’)a—pyrone has besn synthesised by the
Pechmann econdensation of 5-hydroxyacanaphthene with ethyl

acetoacetate, S-Hydroxyacenaphthene on formylation with
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hexfnethylene teitramire gave 5S-hydroxy-i~formylacenaphthene
which on Perkin acetylation gave acenaphtho(5,436:59}a—pyr0n@.
Knoevenagel condensation of this formyl derivative with
disthyl malonats g,ve ethyl acenaphtho(5,426:5’)a-pyronaw33
carbvoxylate which was hydrolysed armd decarboxylated to
acenaphtho(5,#:625’)awpyrenﬁo 5-Hydroxyacsnaphthene with
ethyl benzoylacetate in the presemce of sﬁlphuric acid gave
klphenyl acenaphtho(5,#:6;59)a»pyrone@ The g-pyrone siructure
of these derivatives ars established by the formation of a
substituted acrylic acid derivative on treatment with dimethyl

sulphate and alkali which is a diagnostic test for an a =pyrone

derivativass

S5=Hydroxy-4+-acetyl acenaphthene on Kostaneexi-Robingson
acetylation gave 23methy1—3iacety1 acanaphtho(5,4:6:55)Y-Pyrona
) ‘ 9.9
which was deacetylated to 22methyl acenaphtho(5,%4:6,5 )y-pyrone.

The same compound was also prepared by the condensation of
ethyl acetoacetats with S«hydroxyacenaphthene in boiling
diphernyl ether without the use of any condensing agent. The
‘Kostanecki-Robingson benzoylation of S<hydroxy =t -acetyl
acenaphthene gave 2zpheny1~3lbenzoy1 acenaphtho(5,4:6:59)y-pyrone.
Attempts to removs the 3lbenzoyl group were not successfuls
S-Hydroxy-4-acetyl acenaphthene on condensation with
banzaldehyde in iha presence of aleoholie potassium hydroxide
gave 5-hydroxy—hnacenaphthy1 stgry} ketone which on refluxing
with selenium dioxide in iso-amyl aleohol did mot give aywy
pure product. Therefors the styryl ketone was brominated to
the dibromdde, which when refluxed with potassium cyanide in

aleohol gave the desired ziphenyl acanaphtho(5,4:6:5')Y~Pyrone.
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S-Hydroxy -#-acetyl acenaphthens when condensed with
anisaldehyde 1in the preserce of alesholic potagsium hydroxide
gave S-hydroxy-¢-acenaphthyl p-methoxy styryl ketone. The
dibromide of thils ketone on boilipg with aleoholic potassium
ecyanide gave 2'(pwmethoxyphenyl)acenaphtho(5,4:6:5’)¥—Pyronso

4 banzo y-pyrone derivative with an acenaphthyl group
in the 2-position wag also synthesised, 5-Methoxy<i-formyl
acanaphthene was condensed with g-hydroxy acetophemons. The
dibromide of the unsaturated ketone on refluxing with
aleoholic potassium cyanide gave 2(51mathoxy-41aeenaphthy1)
benzo y-pyronas | 4

Attempﬁs to synthezise ¢~ and y-pyrone derivativas
from 3-hydroxyacénaphthene wers unsuccessful. It did not
undergo Pechmann condensation with ethyl acetoacetate in
the presence of various condensing agentse Féies rearrangsment
of 3-acetoxy acenaphthere did rot give the desired ortho
hydroxy ketone., Formylation also did not succeeds,

Section II deals with the synthesis of some acenaphtho
furans. '

5-Hyd poxy -l =fo rmylacenaphthens was condensed with ethyl
bromoacetate and the 4e-formyl-5-carbethoxymethoxy acenaphthem
obtained was hydrolysed to the corresponding acid. This acid
on rafluxing with sodium acetate and acetic anhydride gave
acenaphtho(5 4:5,% ) furan, Similarly S-hydroxy-k-acetyl-
acenaphthene, through the same ssries of reactions gave
3imethyl acenaphtho(S;%s53#’)furana This compound was also
preparsd by brominating kiméthyl acenaphtho(5,4:6:5’)a—pyrane,
hydrolysing the 31br0mo compound obtained with sodium hydroxide

;
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and decarboxylating the coumarilic acid with copper powder
in quinolire,

5-Benzoyloxyacenaphthen® was subjected to ‘Fries
rearrangement; when 5-hydroxy-l-benzoylacenaphthene was
obtaineds 34’-Pher§rlacenaphtho(5;kz 5;4’)furan was synthesised
from this through condensation with ethyl bromo acatate,
hydrolysis of the ester obtained to the corresponding acid
and similtaneously cyclisation and decarboxylation by heating
with acetie anhydride and sodium acetate.

Section III deals with thes synthesis of a few Mannich
bases from 5S-hydroxyacensphthene. When this was reacted
with dimethylamine and paraformaldehyde it gave S-hydroxyei=
dimethylaminomsthylacenaphthene. The structure was proved
by the formation of S-hydroxysk-formylacenaphthens by boiling
the Mannich base with hexamethylens tetramine in acetic acid.
Similarly the Mannich bases from 5-hydroxyacenaphthens and
piperidine and morpholine were prepareds Aniline and benzyl-
amine reacted with S-hydroxyacenaphthens to give the oxazino
derivatives which could not be hydrolysed to the Mamniech bases
but gave, on heating with hexamethyléne tetramine the ke-formyl
derivative.

Chloromethylation of S-hydroxyacenaphthene and 3~-hydroxy
acenaphthene and their methyl ethers have been attempted.
Though various attempts were made using differsnt solvents

and conditions, the chloromethyl derivatives could not be
obtained,

Part II of this thesis deals with studies on fluorene

and fluorenone derivatives.
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In the general introduction to this part the previou
work on subsgtituion in fluecrere, fluorencne and their
derivatives is roviewed briefly.

Section I of this part deals with the synthesis of
fluoreno a~ and y»pyronés from 2«hydroxyfluorene and
2—hydr0xyf1uoreﬁbﬁ6g‘Fries rearrangement of 2-acetoxylfluorene
gave a hydroxy ketore, tﬁe methyl ether of which was oxidised
by sodium dichromate to a flucrerore derivative which ggve a
pyridazire derivative with hydrazine showing that the acetyl
group is in l-position.

2«Hydrozxy ~l-acetylfluorene on condensation with
benzgldehyde in the presence of potassium hydroxide gave
2«hydroxy-l-fluorenyl styryl ketone. This ketone on boiling
with selenium dioxide in iso»amylialcehol gave 22phenylfluorern
(2,1:635 )y -pyrone. 2:§pwﬁethoxyphenyl)fluorena(2,1?6;5’)
yepyrone was also syntﬁesised by cordensing 2-hydroxysle
acetylfluorene with anisaldehyde and then cyclisgtion and

dehy drogenation of the sfyryl ketore derivative with selenium
dioxide.

2-Hydroxyflucrerone, on acetylation and Fries rearrangement
gave a ketore, the methyl ether of which was faind to be
ldentical with 2-methoxy-leacetylflucrenone obtained by the
oxidgztion of 2-methoxy-leacetylflucrene.

2-Hydroxy«~l-acetylfluorsnone on condensation with
benzaldehyde gave 2-hydroxy-%eoxo-l-flucrenyl styryl ketone.
This ketone when refluxed in isc-amyl alechol with selenium
dioxide gave 21pheny1—9—oxof1uoreno(2,1:6:59)ywpyronee 4

similar condensation of 2-hydroxy-1—acefy1flucrenone with
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anisaldehyde gave the p-methoxy derivative of the above ketore,
_which on refluxing with selenium dioxide gave 2’ (p~methoxy~
phenyl)9-oxof1uorem(2,136:5’)y-pyrone.

Kogtanscki-Robinson acetylation of 2<hydroxy-l~acetyl
fluorens g ave 2lmethyl-3 z-acetylfluoreno(z,lz 6:5’)7"971'01'18
from which the 3-acetyl group could not be removed. Kostamscki-
Roninson benzoylation of 2-hydroxy: -J.-aeetylrluorem did ot
succeeds Kostanecki~-Robinson acetylation and benzoylation 6f
2-hydroxy-l-acetylfluoremre did mot give ary pure product.

Pechmann conde nsa{:ion of 2-hydroxyfluorene and 2-hydroxy
fluorermonre with .e:bhyi acetoacetate also did mot tak@ place
and the original compounds were obtained back under different
conditions and with different caﬁdensing agent;s; With a view
to synthesise such compounds through the Perkin ard Kmoevenagel
condensations attempts were made to prepare the formyl -
derivative but 2yhydroxyfluorene and 2«hydroxyfluorenone diq )
not give the desired formyl derivatives on formylation wifh
hexamethylene tetramine or by Gatterman formylation. '

Chloromethylation of 2-hydroxyfluorene and 2~hydroxyfluorernore
and their methyl ethers was~attemp‘ted with a view to prepare the
chloromethyl derivatives which could be converted into the
formyl derivatives, Mannich bases, ete., but this reaction
also did mwot" succeed; Some unworkable products were obtalned.

Section II of this pary deals with the ,synthe sis of
some fluoremofuran derivatives.

2-Hydroxy-l—acety}.fluorem was condensed with ethy}. _
bromo acetate ard the ester obtained wa$ hydrolysed to the
acide This was cyclised to 3—met_hy1f1uorem(2,1: 5,# )furane



2-Allyloxyfluorene, on heating gave a hydroxyallylflucréna,
the mefhyl ather of which on oxidation with potassium
permanganste gave 2-methoxyfluorerons-l-carboxylic acid,
which wag also obtained by the haloform rogcetion on
2-methoxy-leccetyliflucrenone. Therefore the allyl compound
has been assigned 2ahydroxy—l-allylfluoreﬁe structues. This
compound was acetylated and brominated and the dibromide
ébtained convarted iﬁ:%o 22methy1f1u0ra§?(2,1:5349)furan by
boiling with aleoholie potassiunm hydrexidéa

2=Acetoxyflaorenon® on Fries rearrangemént gave 2«-hydroxy
leacetylfluoremne. This was condensed with ethyl bromoacatate,
The ester obtained was hydrolysed to the acid, which was
cyclised to 33methy1-9-ox0f1uorena(e,lsSZM’)furan by refluxing
with sodium acetats and acetle anhydride. 2-Banzoyloxy
Fluorenons on Friss rearrangement gave a hydroxy ketone, the
methyl ether of which on refluxing with hydrazine hydrate
gave a pyridezine derivative. Thepefore 2-hydroxy-l-benzoyl
fluoramne structure is assigned to the hydroxy keitone. This
compound on rofluxing with ethyl bromoacetate gave the
corresponding ester, which was hydrolysed to the acid. The
acid on refluxing with sodium acetate and acetic anhydride
gave 31phenyl—9-oxof1uoreno(2,£5;49)furano 2-Allyloxyfluorenena
on heating gave a hydroxy allyi compound which was convertved
to Q:methy1~9-oxof1ucrenﬁ(2,1:5:49)fur&n through acetylation,
bromination and eyclisation with aleoholie potassium hydroxide.
This furan on reductlon with hydrazire hydrate gave 2lmethyle
fluoreno(2,135:h’)fufan showing that the hydroxysllyl

compound was 2-hydroxy=leallylflaorenone,



Ssction III deals with the %bromin;tion of 2-hydroxég 14
fluorene and 2«hydroxyfluorerore and their methyl ethers.

2-Hydroxyfluorene on bromination with ore mole of
brqmine gave 2-h&droxy—1—bromoﬂuorene. 2=Methoxyfluoreme
alsgo. gave a mono bromo derivative which was identical with
the methyl ether of 2-hydroxy-l-bromofluorene. The methoxy
bromo compound was c;xidised to fluoremne derivative ami
converted to the corresponding cyane deriwtive: which
hydrolysed to 2-methyxyfluoremne-l-carboxylic ’aeid,
identical with the acid obtaired by haloform reaction on
2-methoxy-l-acetylfluoremnss 2-Methoxyfluorene with
2=moles of bromire géve a dibromo derivatiﬁ. This was
found to be identical with the products obtaired by further
bromination of 2-methoxy-7 ~-bromofluorene and 2-methoxy =
l-bromofluorene Therefore 2-m§ thoxy-1,7-dibromofluore ne
structure is assigred to this dibromo compound. 2-Hydroxy
and 2-methoxyfluorene on tregtment with excess of bromine
gave the 1,3,7-tribromo derivative. The orientation of these
compounds are established by brominating further 2-methoxy-
l-bromofluorene, 2-methoxy-3-bromofluorene obtained from
the known 2-methoxy-3-aminofluorene, and 2-methoxy-7-
bromofluorene obtained from the known 2-methoxy-7-amino-
fluorere, In all the cases identical tribromo derivative
was obtaired. _

2eMethoxyfluoreron® with one mole of bromine gave
2e-methoxy~lebromofluorerone. 2-Hydroxyfluorenore also gave
2-hydroxy-1-bromofluorernonss This was fourd to be identical
vith the oxidised product of 2-methoxy-1-bromofluorens.
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2-Hydroxy and 2-mathoxyfluoremons with excess of bromine

gave a dibromo derivative, The methyl ethers of the hydroxy
dibromo derivative was found to be identical with the

me thoxy dibromo derivative. The orientation of these eompounds
were established by furthsr brominating 2-methoxy=-l-bromo-
fluoremons and 2-methoxy-3—brmz;>f1uorenone obtained by
oxidation of 2-methoxy-3=bromofluorens whan dibromo derivative

identical with the ome obtained above wore obtained.



