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SUMMIBY

This Investigation ooncemed transformations in
the benzosuberone series# directed to the formation of
non-bensenoid aromatic compounds related to benzotropone
(VIII} having# however# the oxygen atom attached to the six
membered ring (IX)# Several routes were attempted to obtain
the substituted benzotropilidenes required as intermediates#

(p-methoxyphenyl) valeric acid could not be oyclised
to m”oiethoxybenzosuberone# D ifferent methods gave either
the starting material or polymers# Ultimately this ketone was
synthesised by a different and tedious route of little practical
value#

Unsuccessful attempts were made to introduce a functional
group (nitre) at the m”position in 1%2 benzooycloheptene 3*7-
dione; in contrast it was found possible to introduce (in
low yield) a keto group at the 7-position in m”nitrobenzo<=
subercne side products were also isolated and indentified#

Dehydrogenation of m”hydroxybenzooycloheptene was also
investigated and found impossible with conventional agents#
as the starting material was recovered except in the case
of triphenylmethylperchlorate which gave a red pigment of

unconfirmed structure « This lead to investigation of the



Stability and th# effects on triphenylmethylperchlorate
on various solvents#
The beat route to m»4)ydro%ybensotropilidene was found
to proceed from the p«aoetoxybensosaberone# whi<di was
photobrominated and dehydrcbrominatad to the olefin (ZZIIl R »
Qic)« The latter on borohydride reduction followed by
dehydration gave m-"drozybensotropilidene| whi<di on
treatment with triphenylmethylperchlorate gave the required
tropylium salto However# on basification of the salt the
ketone (IX) could not be purified# althou” 1its presence
was inferred by its colour# and by reconversion to the
parent tropilidene# The corresponding aoetoxy and hydroxy
benzotropone was synthesised by standard procedures#
Reduction of 1:2-(y:6-dihydroxybenzo) oyeloheptene-3:?
dione gave unexpected and interesting results at variance with
recently published Polish work on the subject# but this diketons
could not be converted to the corresponding dihydroxybenzo*

tropilidene «
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Trangfornabions in Sho Bonzoowborome serieg

Phe eriginal term aromatie (mecening pleasant smelling)
kag no sigrificanes in moedeorn chemiotry. AY prosomd, aromatis
conpounds include many not eovered by tho definition givem by

Leosehnids®

in 1861 am %compounds centaining tho bomzeno
nuclowg’, I¢ vag wrecognlised from the very beginmning that there
arve some Lfundemenbtal ehcmical differences botwoon bekgenold
eonpourds ard simple olofinie compounds, Thug bongenolid
conpounds have gemo ospecial propertica assaéiate& vith them
1ikos=

a) Stability to many chemical resgents.

B) Failure Yo add reagents at the double bonds,

c) Subsﬁitution by elactrophilic reagents.

d) Especial properties of substituent groups

8.8. Phenol 1s acidic

One of the first offorts to oxplain the bashaviour of
bongene was made by Kekul&ag vho propeosed the strueture of
bonzene as (I} and that the resonance between (Ia and Ib)

accounted for the featureg ocutlined above.



fa ib

The adveﬁ% of more Pefiﬁéd'ﬁﬁysiéal measurements revealed
$hat most so called aromatic compounds exhibited at least some
of the following physiéal properties.

a) C=C bond distance is intermediate bcbweeﬂ Qioflﬂl C=(l

@ o ‘

(1.%% 4) and saturated C=C (1.5% A) e.g. benz@n@ (1,39 A}n

b) ‘The rings are planar or nearly planar.

Yy

c) High ?ésongnc@aenergy {heat of cembuSﬁién oy heat o©
hydrogenation),

d) Lighs absorption at comparatively leng wavelength,

¢) ' Polarisability (ring current in foflo o spectra was
a later development).
N.B, The chemical properities are a function of the encited

-

state of the ﬁole&u?eg while the physical properties especiaily

o

Lt“
o

the resonance energies are assecisted with the ground state of
the molecules,
0f striking significance was the theory of the aromasie sonhob

. &
postulated by Armit and Robinson in 1925,

@ The word sbabilisation would perhaps be more accuvrately

applied here.




This theory of arOmaticity-wgs important in'the sense that it
explained not only the aromaticity of benzene and six membergd
heterocyclic compounds but also the absénce of arvomaticity in
eyclobutadiene and cyclo-octatetrasne.

Now by improved technical methods, resonance énergi@s
could belmeasure& and the agreement between ﬁh@'calculated and
the observed values proved the adeﬁuagy of ?his approach, Thus
at this time measured resonance energy was supposed %o be tho
criterion of aromaticity.

The modern concepiion of aromaticity was intreduced by
ﬁﬁckels°6 based on molecular orbital theory., The i electrons of
a elosed conjugnited system were regarded as common o all carbon
atoms, With this theory he fully explained the stability of
the then known comnounds and also showed ﬁheoreﬁiéally that
five and seven membered rings having a conjugated system and
bearing a negative and positive charge as CSHS (IX) and C,H,

77
(IIY) respectively could be aromatic and probably stable.

1% - Iix

This statement was found true for the eyclopentadien i aunion




13 (gnawn by Thiels?) and in 195% Doering and anxs confirmed
the predicﬁed»prupertias of tropylium cation Iiiu ﬁugkel
‘waﬂﬁ.a 11%@1@ fﬁrther to sugpgest that aromatic properties were
in general o be expected in monocyclic canjugatéd‘p@lygl@finig
struectures having (4ndp) = electrons (n is an iﬁ%ag@?)o The
predictions of Héakai vere found reasonably accurate even for.
the cyclononghRe-tetraenyl anion {IV) recently diséovereﬂ by
Kats and Garatﬁgga o

According to Elvidge and Jackman?og the essential featurs
iz a ring of atoms so linked tha@ﬁf glectrons are delocalised

Pight round the ring, They defined an aromati@'compguna thorefore

as a eompound which will subsRalin an induced ring current.

iv

The recent N.M.Po studies on (18) annulaﬂmll’%hat obayed

the fluckel ruio and had exhibited arvomatie chavacter, indicated




WO RoM,P. signalg, at room temperature; one in the aromatic

veglon {1;$’f} and the other in tho mon-~aromatis region {(Licd Vi,
But at low temperature (=;§§0C3%he bands were further separated
{(.727andl2.997 ). Thié increased separation of the band at
low temperature is indicative of an increased ring eurrent,
Thus Sondheimer et. a1012 proposed "the existence of a single
.M., band in the nonwaromatiec region cannot be considered as
gvidence for lack of aromaticidty, unless it is shown that there
is no change on cooling®,

.!\ most interesing non-bénzenoid aromatic structure is azulene

(Kf)lB which may be considered as the combination of (II and IXI);

it 1s highly coloured and gquite stable,

Va i

Much work has been lavished on seven membered ring Maromatic®

compounds, many of which may be regarded as subsiituted derivatives



of tropone, The parent troponme (VI) was investigated by Dauben
14

and Ringold in 1951.

Via . Vib

- The aromatic character of tropone (VIa and VIZb) however io

pot very promineént and has indeed been disputed by Buchanan and

15 on the basis of chemical behaviour, Tropone (VI),

inufaet forms a semicarbazone and 2:4 éinitrophenylhydrazan@16o

Lockhar®

However on the basig of physical character it may partly bs;.

an aromatic compound (e.g. structure VIB). The following
physical measurements indicated delocalisation of the w electrons
in é closed seven mambered ring, The C=C bond length was shown

' @3.? . 18919
to be 1,41 A and the dipole moment.was found to be 4,30D 0

while the dipole moment in cycloheptanone was amly BOO&DQOO
Bu$ $ropolone (VII, méhydroxytropom)ajl exhibited perfectly

aromatic behaviour im the chemical sense as well as the physical,




Viia VIIb Vife

It was quite stable, underweni nitrosation, nltration,
sulphonation, halogenation and azecoupiiﬂ@ just like = phenol,
The X-ray study of the copper salt by Rebertsongg showed the
structure of tropolone %o be a planayr regular heptagon, having
an average bond length 1,40 Zo Reviews on tropong and tropolone

have been publishedeB“‘%'o

¥iila VIILH

The first benzotropone (4:5-benzotropone VIII) was synthesised

5

, and much later 2:3-benzotropone

27

was obtained by Buchanamg6 in 1959, from benzosuberons ',

as early as 1910 by Thiele2



I¥a X Ixb

The object of the present work was $o remove the oxygen
(in principle) from the seven membered ring to the benzene ring
and to see whether %he product (IX) shows any resemblance to
the analogous tropone (VIII). In a model structure (1%} requires
a slight distortion eof spg bond angles, but it seems possible
to have a flat melecule allowing delocalisation of electirons,

A problem of this type has also been recently discussed by

-t
G.Re Proctorago

The synthesis of such a molecule seemed to require ag
pehulﬁimat@ intermediate substituted benzotropilidenes, fow

which various routes have been investigated based on benzocylo-

heptenones,




Attempted cyclisation of pemethoxy phenyl valeric acid

Q
Rsf0 /
7/

Cwa)_cooM
4

Ny

X XX

It was desired to obtain the benzosuberone (XIQRzOCHs) for
the following féaﬁono Bromination at am allyliec positionr was
first studied\by W9h129 {using Nmbromoacetamid@) and was further
developed by Ziegler30 (using N-bromosuceinimide) and is now
called the Wohl-Ziegler reaction., The extensive use of this
réagent wvas discussed by Horner and WinkelmamnBlm Bu@haﬁ&ngs
had ebserved the allylic substitution of bromine at the 7-
pesitian in benzosuberone (XI,R=H), Consideri;g the structure
(KIQ§$OGBB) it seemed reasonable to suppose that in this case
also Nabromosuccinimide might be expecied to cause bromination
in the 7 position, since the eleetron releasing effect of
a methoxy group on position 3° and 5 (being counteracted
by the carbonyl group) might not cause nuelear substitution,

From the brominated methoxy benzosuberone one could envisage




sinple procanssen leadivg e the corvopponding hydroxy bonsge

tropilideno,

. . . . 52
Po stert with, snisol vap condonsod with glutarie aphydeide”

¢:‘£
by Fricdel and Crafbs? me&h@ﬁ3393}

, tnd the pemodthosy
beonmoylbutyric acld vas iselated in much improved yield, IO
vas quantitatively veduced te the corvosponding p~nothoxy
phonyl valerie acid by an jmproved Clommensen’s voduetisms
e literature cenbaing a aumber of oxamples of @y@ﬁi@&%i@&ﬁg'ﬁ
0 a poesition mota to an olpetron reloaring greeup, thouvgh Bho
yields vore net good., Hewever ¢he c¢yeclisation of p-mothexy
phenryl valeriec eeid wvas not Found possible with various Foagenbs,
and geverally the starbing wmalerial was igolabted, Polyphesphorie
aeld bohaved differently and gave two waip produets, dopording
uporn the reaetion tomperaturs, Uhen the eyclisation vas abtompiod
ab QGmEOO@ﬂ the main produet (m.p. 120%) was a kotome, econfizmad
by infrared spectvoseopy and the formatien of 234 dinidrophonyle
hyderazonn,

Bleomentary enalysis gave the deosived coupirical formule
Gyl 10,0 bué moloeular veight 637 imdicated 1t o bo a polymors
Similarly, if the reaciion vas carvied out ab lew temperature
(60-80%) tho mnim produet was a gun. [Elomentary anelysic indicated
it to be caamzs@e {aolocular wolght &06), It undorwsnt polye

perisation oven on chromatography on neuteal ddaetivated aluming



33

afser which Qhen crystallised from alcohol, i% golidified
(mopo 96°) and ﬁh@ molecular weight was found %o be 750,
The seme type of trouble was reported during the eyclisalomn of
ﬁ?ﬁo methoxy phenyl valeric acid by Shiomeo Bien39°

Sinece the 49 methoxy benzosuberone CﬁigRgOC§§g vas not
available byvthia route, it was synﬁh@siseﬂ by an other route
in the following way:~

Benzosubercone was nitrated to its nitroderivative (XKORgNOE)D
wvas then reduceég diazodised and hydrolysed %o the corresponrding
hydroxy benzosuberone (XI,R=0H) after the method ef Suith and
BewryAﬁa The hydroxy compound was them methylated with dimethyl
sulphate in presence of chloroform %o the required 4%-methoxy.-
benzosuberone (XI,RsOCHE)O This route was not Pfound very

promiging as it involved many steps and the overall yleld was

poor,




Transfornations of banzocycloheptene -337-dione

Availability of benzocycloheptens -337-dlone (XIX, synthesiscd
by Digckman’ 1 in 1899) and the facile nzﬁﬁataongo of bensgo-

suberene, mentioned previously made the following scheno

XXy (E

very atitractive.

0,5)

@O-—@
a@ mé

IXa

Iin 1951 Johnson et. a1042 claimed to have improved

Diecknan®s method‘l

o Tor the synthemig of the said diketone
(XTI}, Great difficulty was emperienced in isolating the
required product according to their method for the follewing

reasons e




(1) VYuch unreacted sodium wvas found in the reaction
nixture and the addition of sulphuriec aeid (2% ag.) scemad
to be very dangeronsg,

(1%) Excess of sodium could not be destroyed by alsohol,
as there was every possibility that the ketone might be reducsd,
(iii) If water was used (in nitrogen abtmosphexe) the
intermediate diketo ester might be decomposed in strong causbie

soda on sbanding for some time t0 some unknown mratorial asg
reported by Dieekmanaxa

However, the diketome (XII) was finally synthesised from
diethylphthalate and diethyl glutarate by the original Dieckman's
meth@dqaﬂ using a mechanical siirver during %h@ reaction, Tho

intermediate dikeitc ester was igclated, hydrolysed and decarboxy-

lated %o the required diketone (XII); giving a very good qualilty

: &,
product and better yield than reported by Johungen ot, aloeg an
ﬁi@@kmaﬁQio Full details ave vreported in the experimental

section,

I% was first shown that the conversion of diketons (XIX)
to bengotropilidene (XV) via the diol (XIV) was a practical
proposition, before trying to synthesise any substidtuted b&naﬁL

cycloheptene -3:7¥~dione (XIIX),




o0 —Q

XiX X1y Xy
The diketone (XII) was reduced with sodium borohydride giving

OH

only {tran@) 1:2-bengocycloheptone-J:7-diol (XiV}, It was
rocently repor%@d.ﬁhat reduction of the said ketone with
votasivm borohydrids gave %rané and eig éi@lqgo The alcohol
(XIV) was dehydrated to 2:2-benzocycloheptl:3s6-triens (Kv)@qo

Nitration of the diketone (XII) was not found pessible,

Most probably the two carbonyl groups nade the benzens nucloug

extrenely deactivated towards nitration even with fuming nitric
acid or with mixtures of fuming nitri@ acid and sulphuriec acid,
A% low temperatures the stariing material was recovered, while

at room temperature some ef it had deecomposed,

The successful condensation of phthalie eséer and glutarie
ester in presence of metallic sodivm to i:2-benzocyeloheptons ~
337-dione (XIX) suggested the possibility @f similar condensatiom
0¥ L-nitrophthalic ester and glubtaric ester to give the corresponding

nitro diketo ester (XIIIﬁRsNOE)




o 6/‘5 o°
f\xfwixxcc%%e

ZIIX (Rgﬁ@23

Con&eﬂaétion was attempted under the conditions adopbed fowr
{XIT) and surprisingly the starting material 4% -nitrophthalis
asté?)am@.ita hydrolysed product (anitﬁéph%halia aeid) were
isolated, This is hard %o explain, since one would not have

expected the nitro group to deactivate both the ester grouwps

t6 attack by carbameions.




Transfovmations in the benzosubserone series

As it has been previously explained, the nitration
of lzewbénzocycloheptgn@~§:?~dion§ {XI1) vag not found possible,
so other Syﬁtheses of substituted benzocyc;ohep%ene.§:7ndion@$
were then studied. The allylic bromination described earlier
seemed a promising tool; accqrdingly the effect of two ﬁoles
of N=bromosuccinimide on benzosuberone was exanined first as a
_mo@el experiment,

On surveying the literature it was found that introduction
of more than one bromine atom‘ﬁo‘the same carbon atom (allylie
to an olefin) is‘quite possible, TFor example toluene when
treated with two moies of Nebromosuccinimide gave a gem=
dibfomo derivativégsg ortho and p=xylene on similar treatmensd
with two moles and four moles of Nmbroﬁosuccinimide gava dibromo
and tetrabromo deriVativesasﬂévo Thus it was expected that the
treatment of benzosuberone (XI,R=H) with two moles of N.brene-—

suceinimide should produce 1:2-benzo-7:7-dibromocycloheptena~3-

one, which might be hydrolysed to the required diketone {XIII, R=H),




v
AN
OV 0
R~
> ey XVIT \Iq)
NN
o 0 0
X% (R=H) 14
RIE
o
KVE

When benzosuberone (XI,R=H) was photobrominated with two
molés Qf Nebromosuccinimide in dry carbon tetrachloride the
Qeighﬁ of the bromo-compound indicated Lt %o be a dibromo-
compound, One of the conventional methods for hydrolysing gem-

dibromo compounds to ketones involves conversion to the geme

h

diacetate (by treatment 9% silver acetate) followed by hydrolysis.
“hen the above dibromo compound was ireated with silver acetato
followed by acid hydrolyéiso it pave mainly the vinyl bromide
type compound (XVI,RzH), HNydrolysis of the dibromo compound

vith acetone and water gave more interesting resulis,
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(i) 7The main product (~50%) was vinyl bromide type compound
(XVEQRzH}O The structure was confirmed by infrared spectroscopy
and by elementary analysis,

(11) The alcohol (XVIIjR=Hj;~ 40%) comficmed by infrared
spectrum, elementary analysis and By N.M,To Spectroscopy, that
indicated aromatic signal at 2,7 7 (arealt), tertiary proton ,

a triplet at 5.3 7 (area 1); hydroxyl, 6,27 (3); aliphatic
protons at 87T (6).

(i1i) A small quantity (~10%) of the required diketone
(XY¥ITsR=H)., It was identified by comparison of infrared spectra
and Ey msp. and mixed mop, with the gemnuine sample of 1l:2-benzo-
éycloheptene-S:?—dioﬁeo

From the above experiment it was quite evident that both
bromine atoms entered at 7 position (allylic toolefin), Hydrolysis
of the gem-~dibromo compound with e#eess of agueous acetone 1:1

(almost néutral) most probably proceeded by a first order

3 - 48
mechanism
N\ > <
~;Q(w»CH2 — ﬁ;C-—CH2 + By
By Br By

After the formation of carbonium ion there are two competitive

reactions. {a) The elemination of a proton which is quite




favourcd in this envirzenuent. (b) The nueleophilic pitack of
the hydroxyl ion at the pospitive centre, The lattor precoss
might lead to the formation of the gaonediol and then %o a
ketone, I this veaction the elimination was predominant, ond

&9

was comparable with the results of Oliver and Webor vha

9
showed the veaction of gomw=dibromide was 200 times Lfaster
than that of vicedi-bromide, when reacted with aqueous aeobono,
Ingplie of the poor yield of diketons (XILI,R=i), i¢
seemed worthwhile to examine halogenation of substitugoed
benzosuberone g (KIDRgﬁoa) especially when a vinyletypo
bromide could conceivably be utilised as it reprosenes.
pa?ﬁialAdXidaﬁiOﬁ of the molaculeo
In fact the bromination of menitvobenzosuberons (XIOH:NOQD
with two moles of Nebromesuccinimide went qui{e swocothly and a
colourless dibromo derivative (in expected yisld) was obiainod,

On hydrolysis with aqueous acetona (1:1) thrse products vors

isolated,
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(4) 1:2-(4%nitrobenzo)-7=bromocyclohepi-1:6-diene -3-one
(KVIII)R;N023Fv64%)g NeMe ¥, studies indicated:~ the aromatic
proton (3°%) sharp band at 1,57, the other two arcmatic
protons at ~27 and the olefinic gave a triplet at ~3T while
the four aliphatic protons had bands at ~7.4T, ratio (1:2:1:34)

(i1) Bromokebone (XIX: R:NOE),1:4-(4“~nitro~penzo)~?a
bromocycloheptens -3-one (~24%), showed n.m.r, bands for aromatie
at ~2 7 (area B)Qﬁertiary proton (t?iplat) at ~4,57 (area 1) and
aliphatic protons had bands a% ~7.47 (area 6),

(1i3) The required ketone (XII;R:NOQ) 1:2-(49-nitrobenzo)

cycloheptena—3:7-dione (~ 12%) was confirmed by infrared,




&

elomontary analysis and HeMeFP, Speetrossopy indicated avomatic

P
gignals at «~Ll.,77T , four probong adjacent te the earbonyl groups
had bands &t;w7?’and the other two aliphatic protens at F.0 7
and thelivr vatio was (3:4:2).

The reﬁiéﬁan@a +0 hydwolysis of the mono-brome.-comnpeung
(Xiﬂoﬁmﬁﬁe) may be expected due %o the presence of a streng
eleciron aﬁtfac%ing (nitve) group at the para posi%iong whieh
decreases the tendeney of unimolecular carbon bromine bond
breakingg@g Thig process seems likely te be the rate determination
step in aqueous aceione.

it was interesting that apparently in ﬁoth benzosuberonac
manﬁioned‘abave§ about 25% of the material produced must havo
been tha mono-bromide. This may be dwe to the consumption
of Nebromosuccinimide caused by reaction of the latler with
hydrobromic aeid, released thermally from the dibromide. Two
pieces of evidence support thisg possibility, Firstly bromine
has been seen in %ﬁ@ condensey above reaction vesséi and seeondly
this layer chromatography showad that the erude dibromide Lrem
benzosuberone contained several substances, one of vhich wvag

probably the vinyl bromide,though it vas not expedient to

separate it at that stage




Transformations basedon 5'-hydroxy-benzosuberone

Failure in the previous schemes legd %o the followlng
proposal, which in fact was. successfully carried %o the

hydroxy benzotvopilidens (XXV),
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Methylation of m=hydroxy benzaldshyde was até@ﬁp%@d with
methyl iodide on ion exchange resin:slg in expectation of better
vield aund pure product, Hovever, the yield was not very encouraging,
50 the mest convenbional methylating agent dimethyl sulphéﬁ@ vas

emnloyed-in the usual way in alkaline me&imm62°§3°

1% @as known

that etherific¢ation with alkyl or aryl halide or sulphate is

generally influenced by the solvant§4° A non lonie solvent such

as benzene @xgo gives nuclear substituted products; while lonie

solvents like alcohol etec, Sive ethers, However the above

phenol was etherified almost qmantitatiﬁely with dimethyl sulphate
55 |

using chlorbfafm as solvent”’”,
As early as 1901 Lapwmr%hsé realised that propertiss like

those possesmdby Lhydrogen activated by a neighbouring carbonyl

or other cdmp@tent group, should be shown by <Yy.hydrogen if

connected through an inﬁerv&migg‘ﬁaﬁn ethylenic linkagao He

demonstrated the condensation of ethyl oxalate with yposition of

ethyl erotonate under the influence of sodium ethoxide, Condensation

of benzaldehyde aﬁ& of some substituted benzaldehydes with ethylidens

malonic ester to the corresponding cinnamylidoms nalonic ester

~were reported by H@rt@nS? et, al., in 19523 and the yiélds Yere

58

further improved by Horton an& Pitchforth in 1960. In

the present case the u-methoxy benzaldehyde was condensed with
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nethyl crotonabe accerding to She method supplisd by Dr@ﬁﬂing»
and the condensed ester was hydrolysed %o give an oxesllent yiold
of mﬁaﬁisyliden@ c?o%onié agid (XX). The labtter vas hydrogematod
in presence of Adam’s catalyst, but om a larger scale, Raney
nickaiéa was found best. at 80-90%/125 atgmospheriec pressure o
giv@ menethoxy pﬁenyl valerie aeid,(XX1), @riginally obtainzd
by Haréan by the other rowteﬁgﬂ

There arve pumerous examp1@$>@f eyclisation to ovrtho oy
para pesitions in presence of electron vreleasing proups, The
eyclisation of memethoxy phenyl valeric aeid vas reported by

58

Horton”  who used polyphospherice aeid, but we obtained a poor
vield by this method, on the other hand ezmversion of the acid
to its acid ehloride followed by Friedel and Crafts? reaction
with stannic chloride gave 71% yi@lé‘af cyclie produeh €XXIEDR@68333U
The ﬁ;pﬁ vas found to be 62°, while that reported vas 54&5@39
There are mnany desethylating agents, and all are Lovis
acidse O#er $he last few yearg, bovon halides have been reported
ta be very good demethylating ag@nt$61m630 Expecting the casily
handled bovom tribromide might givé a pure product and noting

. £
that 1% was sueccoessfully employed by B@nn@?6} om 2 methoxy

cyclohexranols it was reacted with the methoxy compouvnd (XKIE;R&QCHE}S




but the latter was found unaffected. It could not be demethylated
with hydrobromiec acid. The commercially available aﬂhy&r@ms
aluminium bromide demethylated the ether (XKIEVR:OCHB) but

the yield was lov and the quality of the proeduct was poor,

65

However, freshly prepared aluminium bromide gave quantitative
yield of celoquess phenol (XXII,R=CH)
The acetate (KXII;RzOA@) was photobrominated with one mole

of N-bromosuccinimide which presumably caused substitution at
the 7 pésition (allylic to the double bond), as or dehydrobrominaticn
with collidine, ths product gave 132»(50qacetcxy_benz@)~cyclahept-
1:6.-diene-3-one (XXIIT,R=0A4€}, It could not be completely purified
by chromatography over silica, as the product was always cone
tamiéate& with starting material (confirmed by mass spegtrographg)

The acetoxy compound {XXIII,Rs0A8) was hydrolysed to the
corresponding phenol (XXIIIﬂRsOﬁ) over ﬁeutral d@activatad alumina
if chromatographed slowly, but ultimately it was rapidly chroma=
tqgraphed-over neutral deactivated alumina, distilled and
crystallised giving a refinedproduct, The structure was confirmed
by infrared spectroscopy, elementary analysis and by the n.m.F,
spectrum, which indicated aromatic protons at 2 to 37T, vinyl
protons at~ 3,67 3 aliphatic methylenie protons at Tyto BOEWJQ
while Omggghyl protons at 7,8T(singlet) and the ratio was
(3:2:4:3), Catalytic (Adam’s catalyst) hydrogenation of (XXIII,R=0Ae¢)

gave the alcohol (XXVI, R=048).
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Reduction of the ketone {XXIil; R=0dAe) with sodium
borohydride presumably gave the phenolic alecohol (XXIV,R=0H)
since on dehydra%ioﬁ it pave hydroxy benzotropilideme (XXV:

R=0H) as a colourless crystalline material, which rapidly
decom-osed in air with the appearance of a pink colour. The
N.M.ro specirum was found very interesting, I indica%@d the
expected signals:= aromatic protons at 2 %o 3.5 7T, vinylie
protons 4,17, but the methylene protons gave unexpectedly a
doublet at 7.1T , though from the structure (XXVa,R=0H) the
mefhylenic protons having two neighhouring vinylic protons should
give a triplet, as it was observed in the n.m.r, spectrum of bonzo-
tropilidene (XV). On the basis of this doublet it was expectad
that most probably the molecule (XXVa;R=0H) might have rearranged
to (XXVh or XXVe:R=0H),

The second point that was noted in the n.m.r. specirum of
(XXV,2=0H) that there was no obvious hydroxyl signal, and the
ratio (822) of these bands (aromatiec, vinylic and aliphatiec
protons) indicated that the hydroxyl proton was obscured by the
vinylic protons. However the hydroxyl group was rec;gniseé by
infrared spectroscopy.

To provide ccnfirmag%y evidence for the phenolic tropilidene

(¥{V3R=0H) it was decided to prepare the acetate (XXV;R=0Ae),vwhich



was unexpeciedly a thick liquid. The infrared specirum gstablished
the ester peak and the n.m.r, indicated the methyl peak at 7.8 7.
(sinpglet area 3): a doublet of methylene protons (area 2);
vinylic protong 3,8 T(area4) and aromatic signals 37 (area 3).

In order to dehydrogenate or oxidise the molecule (XXV3R=OH),
firstly the conventional oxidising agents such as molst silver
oxide (éxtensively used for the preparations of quinones), active

mangane se éioxides6w68g and Fremy®s 5a1¢%9:70

wvere tried on thiag

hydroxy tropilidene and unaffecied starting material wvas recoveredo
A nunbeyr of dehydrogenating agents such as selsnium, seleniuam

dioxide, sulphonyl chloride have been employed in the synthesis

of tropyliur salts from tropilideﬂ@3249 but triphenyl methyl

71

bromide and triphenyl methyl perchlorate gave almost quantitative

yields. Triphenyl methyl fluworoborate and perchlorate were used

72

by Bonthrone and Reid' ™ on dihydroaromatic compounds, from which

they isolated either the aromatic compound oy its perchlorate if
the cation was stable,

The hydroxy tropilidene (XXV;R=0H) was treated with 1 mole
of triphenyl methyl perchlorate (prepared by Dauben'’s metho&)73
in dry methylene chloride, when a greenish hydroxy benze-
tropylium perchlorate (XXVIT) was isolated., Basification of
the tropylium salt gave a reddish substance, extracted with

methylene chlovide, but this could not be puarified since it

decomposed on removal of the solvent,
P
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(XXV,R=0H)

A similayp reacﬁivity in a tropyliunm salt was alseo
reported by Doering, while Hozo® et. alo?# reported in 1960
that itropylium salt undervent decomposition aven—@n slow
neutfélisati@m in aqueous solution with sodium bicarbonate,
The only evidence for the expected ketone (IX) was that the
crude red material when reduced with sodium borohydride Bave
back the starting phenol (XXV;R=0H),
The unrstability of the molecule (IX) reminded one of the
most recent comment by Hakfnarvso "A high degree of delocalisation,
that is a strong ring curvent of elecirons does not alvays guarahtae
benzene like stability and raaétiviﬁy"o
The unstability of the molecule might b&.due tc a highly
ionic character caused by the sﬁfbngly electron attracting
carbonyl group and the electron releasing effect of the
sropylium king, Thus the ionic molecule is fully exposed to any

ionie reagent,




To stabilise the molecule it may bewsuggesﬁed that if tho
carbonyl group is made sterically hindered (by tertiary butyl
groups ortho to the carbomnyl) perhaps the approach of an
elecirophilic reagent would be prevented, It also seens
possible that a hydroxyl group ortho to the ecarbenyl group
may.sﬁabilise the moleecule due to hydrogen bonding, particularly
if 1%t be in the 5" position, since the resulting molecule has

76

a plane of symmetry' ~ which may be significant.
Since the starting material (XXITI:R=0A¢) was ab hand,
it seemed useful to synthesise the hitherto unknown acetoxy

tropone and hydrvoxy tropone (XXVIIIzR=0OAc 5 OH) and particularly

0
o "
: 0 i
H 1
XXX RXVILI . e
! ' !
to examine the n.m.r. spectrum. XEIX

. 9
1:2-(5 ~acetoxy~banzo)~cyclohept~1:6-diene-3-one (XXIII,R=
OAc) was photobrominated with 1 mole of N-bromo succinimide teo

give presumably the 5-bromo derivative which was dehydrobrominated



with collidine and the previously unkmnown acetoxy tropenec
(XXVIIi,R=0Che) was isolated, 1% was hydrolysed %o the corresponding
hydroxy tzopome (YXVIII,R=0H).

A tropone Fformulated az (XXIX) was recently obbtained by

Rodger77

and exhibited a signal at very lov yield (7= 1,5)
which had to be attributed to the proton (4 ), since ne other
explanation was forthcoming, This figure is lov even for a
proton orthe %o a sarbonyl g@@ﬁpo

However in the present work also a doublet was obtained
at 1,377, whiéh is entirely consistent with it being cauvsed by
the proton at carbon atom (é}c Moreover a stndy of the spectra
of the ketone (XXII} and (XXIII) showed that the proton at
carbon (é).becam@ steadily more deabiolded ss the unsaturation
in the 7 mombered ring increased., Thus one might hazard the
opinion thaﬁg as the negative charge on the carbonyl exygen

inereases, so the signal due to the ortho aromatic proton may

move to lower field,



Attempted dehydrogenation of m=hydroxybenzosuberane

The successful dehydrogenation of dihydro aromatic

472,78

and heterocyclic compounds by Bonthrone and Rei with

triphenyl methyl nerchlorate tempted one to try the reagent
on more saturabted compounds like m-hydroxybenzosuberane (XXXI}

. R=0H),

RNKTIT o¥

_Q%P

XXXZX

oH

) 9.9:0 -1 - XXXIVd
Reduction of the methoxy ketone (XXIIDRzDCHB) with 1ithium

aluminium hydride in tetrahydrofuran at reflux temperature
gave the expected alcoho}l (XXXII) but when wery concentrated

solution 18 tetrahydrofuran was used, the main product was

3%



found to be the phenol (XXXI) together with a small quantity
of the alcohol (XYRII),

This typerof reduction of carbonyl group to methylene
together with demethylation is not well known, but the same
type of reaction was observed by Proctor during the reduction
of 4“g5“wdime%hoxybenzosaberon@?gﬁ in order to further confirm
the structure of the phenol (XXXI) the methoxy ketone (XXII) wag
reduced by @Eémm@m@@ﬁ% method to the ether (XXXIII), whieh
was easily demethyla%ed with aluminium bromide to the required
phenol fXXXT)@ It appeared that lithium aluminium hydride im
concentrated solution (tetrahydrofuran) at reflux temperature
may generally be used for such reductions. Also 6:7-dimethoxy-

29

tetralone'” was prepared from  (3:4-dimethoxy-phenyl)butyrie
acid, and when it was refluxed with lithium aluminium hyﬁrid@ in
a sméll guantity‘of tetrahydrofuran it gave 6:7-dihydroxy—
tetralin,

Selenium dioxide has been extensively used for introducing
an oxygen adjacent to a carbonyl group or olefin or simply as a

dehydrogenating agent %o introduce a new double bond80°81

5 but
m-hydroxybenzaesuberone was uneffected when refluxed with
selenium dioxide, |

Palladiéed charcoal haé been used in tﬁe presenée of

hydrogen accepting reagents (sulnhur cyclohexene eico)82983984
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and also used alone for dehydrogenation in azulene series
and in tropolone éynﬁhasisgg m=hydroxybenzosubcrane was un-
effected with palladised charcoal even at BOQ@Ca

Iodine in nitrobenzene has been successfully employed
in azulene series by Treibsl3g but wasg found with out effect
on hydroxybenzosuberone,

Triphenyl methyl perchlorate was expected o have some
effect on a phenol even if only tritylateg$the nucleus. Vhen
reacted with the reagent in methylene chloride, m-hydroxy-
benzosuberane gave a deep red amorphous substance (mopo<;350@C)
soluble in most of the organic solvents like banéaneg chlorofornm,
alcohol etc. giving beautiful dark red solutions with characteristic
peaks in the visible spectrum., It was diamagnetic, elementary
analysis that indicated it to be pessibly a hydrated (XXXIV,a)
(’5111{14029 but its molecular weight determination (275) was
higher for the monomer (178): and the high m.p. 350@9 deep
colour suggested a quinhydreon type structure (XXXIV b), However,
the structure is still obscure and it could not be reduced to any
recognisable product,

87

Proctor ' obtained similar pigments from 4°5%.dihydroxy-
benzosuberane and triphenyl-methyl-perchlorate in methylene

chloride, This whole work was repeated and the pigments obtained




gave very deep coloured selutions which could not be reduced
to stavrting material.
1% was striking in this respect that 6:7-dihydroxy-
tetralin gave no soluble dvep coloured pigment with triphenyl-
methyl perchlorate, so perhaps the bond angles in the saturated
ring are important, Certainly no coloured materials were obtained
. from p=cresol, but time did not pevmit a full investigation
of this and other phenols,
When m=hydroxybenzosuberane was treated with triphenyl—
methyl perchlorate in aceto nitrile, a vhite substance (m.po
205 » 6°C) was isolated, It contained nitrogen,and analysis
gave theempefisalfbrmula as 615H190N0 This lead to the
performance of the blank tests to investigate the stability of
the reagent and the effect of diffeﬁenﬁ solvents on it,
Triphenyl methyl perchlorate (prepared by Dauben’s method?E)
vas found quite stable . For example, a sample of triphenyl—
methyl perchlorate kept under dry ether in the refrigerator for
about three months, vhen treated with waﬁer'at Boom temperatura
- pave the expected triphenyl-methyl carbinol, but the same
sample with methylene chloride after twelwve hours gave tripheayl-
methane and a dark red substance with no characteristic mope
1t pave very poor infrared and ultraviolet spectra, While with

methyl-cyanide only triphenyl-methane could be isolated.




s
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Triphenyl-mé%hyl perchlorate wvhen refluxed with acetic aecld,
‘alsa gave tripheﬁylwmeﬁhan@g but the reagent om treatment
with 1iquiélsu1phurdioxida énd then with water gave triphenyl-
carbinol, |

These results are interpreted to show that triphenyl-~
methyl-perchlorate may abstract hydrogen sloewly from methylene
chlorideg‘meﬁhyl cyanide and acetic acid. The nature of
reactiongbetween the perchlorate and hydroxybenmosuberone in agete
nitrile and in methylenenchlofide ave still obscure. Presumably
in the successful dehydrugenaﬁion studied by Reid and co@workora72°?8

the reaction between the substrates and triphenyl methyl perchlorate

were much more rapid than reaction involving the solvent.
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Reduction of 20:6'-dihydroxy-benzocycloheptens -5s7-dlong

In 1953 Thomson synthesised the above diketonw (XXXV,
$OH)88 by the convenient condensation of hydroecuinone and
glutaric acid in aluminium ehlorié@ and sodivm chlorido meld,
An unsuccegsful attempd haé boen made %0 syanthesis the correspend-
ing sropolone by d@hydr@g@ﬁ&%ié@sgo It geomed worthwhile ¢o make
an attempt to reduce both the carbonyl groups ef the diketono

(XXXV,R=0H) %o the diol (XXXVI,R=0H) which on dehydration would

be expected to yield the corresponding tropilidens {KXXVXIQRaOEE;

R

o

XXV XXXVI XXXVIX

The eonventional reducing agents such as metallic hydeides,
Glewms ngotls reduction and catalytic hydregenation gave unaxpected
but interesting results at vaviance with recently published Polish

80

work o




37

The results of satalytic hydraé&na@i@ﬂ of the diketomne {(IXXV,
=0} were found to depend very much en tho catalyst as follovs:-
(i) Hydrogenation in presence ef a small quantity of
Adam?g caﬁalys% (~1% by veight) in ethanol at room tomperature
and pressure, using a magnetie siirrver gave predominantly the
trihydroxy monoketone (KXX%%IEORaQE)D The structure was confirmed
by infrared speciroscopy and by elementary analysis. Although
the B.m.», spoctrum (la deutero pyridipe) was ned very wall
defined (due t0 poor solubility), i% clearly indicated the
aromatic protons at 2,97, the bonded phemnolic preton at 1,27
and mogd probably the other phenolic proton presented the band
at 2,47 , while %the tertiary aliphatic proton gave the expected
triplet eentred at 3,87, the other alecoholie proton was at
4,27 and romaining aliphatic protons gave a band around 7.67T .
Hlowever ihe corfesp@ndihg triacetate (KXXCIII,R=04¢) wasp confirmed
by all these methods, in particular the n.m.r, spectrum showed
three sepavate singlets (each area 3) attributable e the 3
different acetyl groups,
(i) Uader similar conditlons, Adem’s catalyst (3%
by weight) gave a mixture of the %éihydroxy kaetone (XXXVIIT,
R=0H) and the dihydroxy mono lketons (XXXIX,R=0H) with a little
starting m&t@?ial {XXXV ,R=0H), The structure of (XXXIX,R=0H)
as 132-{39 369 -dihydroxy-benzo)—cyelohept-l-one-3-one was confirmed

by infrared spectrescopy, elementary analiysis and also by N.Mm.%.
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spectrogcopy. Thoe structure was also supported by its diacetate
(XXXIX R=04e) vhieh was proved %o be 132~€59369~dia@@$0xy_
benzo) cyclohept-l-eng-3J-one by all these mpeciroscopic methods
and by elementary avalysis.. It was significant that the n.m.¥,
spocirem of this acetate showed twe singlets ascribable te the
acetyl groups,
| {8i1) I% was obgerved that im the.preﬁenc@ of a little

agqueous copper gulphéte golution in the above experiment, the
hydrogenated product was the dihydroxy ketone (XXXIX, R=0H),
Mest probabiy it was dus to tho acidic medium caused by the
- hydrolysis of the copper sulphate, under which the alecohol
{XXIVIII,R=0H) formed vas easily dehydrated to the olefin
(XLVYI, R=0H) whieh was readily reduced %o (XXXIX,R=0H),

(iv) If oxcess of Adam’s cabalyst (5% ﬁy wveight) vas
uged under similar conditions to those above, it yielded the
dihydr@xy ketone (XYXIX,R=0H} together with a white amorphougs
material (m.po 224°), the elenentary analysis indicated it te
be GﬁSﬂEEGB and hydrexy peak was cbserved in the infrared .
sp@@ﬁﬁumgbu% the structure could not be ascertalned,

() Eydr@géna%ion in presence of palladised charcoal
(3%) uwnder the same conditions jialée@ exclusively the
dihydroxy mono ketone {(XXXIX,R=0H),

(vi) Raney nickel was found uneffective under $he abeve
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conditions and the starting materlal was receversd,

XLIIX XLIV

The striking feature 6T all these reductions was that no
compound like (XXVI,R=OH) could be isolated. Hahn and Madeyas
Kolkowska recently published C that the Clempnsen reduction of
the diketons (XXXV,R=0H) yielded the dihydroxy diketono (XL,
mopo 178%), It was thought surprising that Clmn‘é’néen@ method
should have reduced the benzene ring and tha@lﬁouble bond migrated
from $he six membered ring to the seven membered rinéo However,
the molecule (XL) has some resemblance to our trihydroxy ketone

(XXXVITI, R=0H, mops 1’?359)3 both have the same niolecular f:‘ofmnla




&0

(031ﬁ120¢5 and have more or less similar solublility characteristics,

A Clemensen reduction vas carried eut on the above diketono
(XXXV,R=0H), but a compound like (XL) eould not be isolated,
contrary t6 the Polish worker; the producis igolated w&r@a;

(i) A mono basic phenol (XLI) which had a hydvexyl peal im
the infrared spectrum and the n.m.r. spactrossopy rev@éaeﬂ aromadic
protoss at 3.1 T(area 3), phenolic protons at 5,17{avea 1) ¢he
f@é? aliphatic protons were at 7.17 (area 4) and the remaining
aliphatic protons were at 8,27 (area 6): vhile elemeontary analysis
gave the expected molecular formula (611R1&0)°

| (i1} The other product was a hydrocarbon mixture as its
infrared spectrum failed to reveal amy functiomal group and
elomentary analysis indicated it %o be (611HI8)° Vapour

phase chromatography indiecated it to be a minture of three
closely related substances. A plausible ezplanation is that the
mixture contains (XLII), (XLIII) and (XLIV),

Sodium borohydride reduction of the diketone (XXXV,R=0H)
in ethanol at room temperature gave a white material of
ebscure structuro as elementary analysis indicated it %o be
(C3H362} 0 %hough the hydroxzyl group was recognised in its
infrared gpectrum, lack of golublility prevented n,m.P, spscivoe
seopie studyo

I TTATIT
Rhe effect of lithium berohydride wam alge tried om thig

diketone in ether soludtien, but no recognisablie producss




were obtained, indecd the crude yieid vas very low,

It secemed desirable %o examine the reduction of the diacetoxy
derivative of the above diketone (XXXV,R=0A¢) and to see whether
the diol (XXXVI,R=OH or OAc) is available, Thus the diacetate
(XXXV,R=0Ac) was prepared in the usual fashion with acetic
anhydride in pyridine, i% had m.p. 175° {(recently reported m},po
169-170°¢)?Y,

Hydrogenation of diacetate (XXXV,R=0Ac¢) in prosencs of
Adam?s catalyst in ethanol a® room temperature and pressure gave
the diacetoxy mono hydroxy ketone (XLV,R=0Ac,R°=OH), The structure
was confirmed by infrared and n,m.¥, spectroscopy which shoved an
aromatic band at 3,157, tertiary aliphatic proton at 3,57,
while the hydroxy proton seemed to be obscured by aliphatic
protons vhich showed a band around 7.37 and the six acetoxy
protons had two sharp peaks at 8,0T and 8,4, Elementary

analysis gave the expected molecular formula C 6065 and on

1571
- acetylation the same triacetate was obtained as that previously

described (XXXVIII,R=0A¢),

R o

J

Q O R O

XXXV XLV

Polish workesrs have recently reported 91that by the reduction
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of dimethoxy diketone (XXIV,R=0Mc) with potasiuvm borehydride
at =30° 4n diexane, the nono ketone {XLV ,R=0Me R =0H) was
cbtained,

‘Sedium borohydride reduction of the diacetony diketons
{XXXV,R=0A¢) im ethanol at room temperature gave a dark broun
gum which om distillation gave a golden yellew product thought
$+0 bs (XLVII). The infrared spectrum revealed sarbonyl absorptien
but ne hydroxyl peak, while n.m.¥, gpectroseopy c¢learly indiecated
a sharp singlet at 3,37 for (a) protons (avea 2), the b protons
vere at 7,57 (area 4) and pretons {¢) had bands at 8,2% (area
P

. The formation of a quinone with a reducing agent seemed %o
be an abnormal reaction, but most probably the reagent
only vreduced the carbonyl groups to the methylene grounp, and
the 1lkaline selution hydrolysed the acetate yielﬂing the intere
mediate hydroquinone (XLV) which undervent subdequent air oxidation
+0 pr@éuceiéﬁinon@ (XLVII),

Both the trihydroxy ketone (XXXVIII R=0H) and triacetonry
ketono (XKKUIIIgR$OAc) vhea dissolved in acetons and treated with
hydrochloric acid (diluted with water after sometime) gave a
golden yellew material, m.p, 121=123°C, The infrered spectrum
ghoved hydroxyl absorptien and elementary analysis showed it e

be CE-['%'EE_G@g}- s
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The nomor. spectrum was not well defined,tnt indicated
the bondaed hydroxy protons ab «=2.57 and ad =1,7% T tho aromatie
band at 37, vinylic band at 49 and the remainimng aliphatiec
protons were at 7.67T. The area for aliphatic protons wag
nore tham expected for the molecule (XL&%%IQRaOH)D Howoveor
the Tormula CX&HBSD% indicated that acetone had condensed
with the meleculs in some way, which is perhapg not surprisging,
since the condensation of acetone with catechél, resoreinol
and quinol under similar conditions had already been reportad?s 9&5
When the teihydroxy ketone (XXXVIII,R=OH) was dissolved in
ethanel and concentrated hydrochloric acid was added, the product
obtained (after 20 hrs,) was a pale yellow material (m.p. 959)D

wvhich was expected to be (XLVIII R=0H) but elementary analysis

indicated it to be 612 1#0h°

C@ + QO ¥ @O

IXEVITY LYY

.‘v

XXXV

Hovever analysis ef ¢the corresponding ac@%a%@35 did not
AR
coanfirm this moleculay formuda (XLVEET  R=0Ac) and %ﬁé lack of

time prevented a thorough examination of the problem, Dohydration
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of these devivatives is not a Yacile proeess, sinse it wvas
algo found that ph@sgh@@@g pendoxide in bomzene was widthout offoed
on the diacetoxy-mono-hydroxy ketone (XKXVTIII,R=0Ac,R°=0H),

Use of polyphosphorie acid led to decomposition,



ATPEMPTED CYCLISATION OF Wp. METHOXY PHENYL) VALERIC ACID
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~N{p=Methoxy-benzoyl)-butyric acid

Glutaric anhydride (28 g.) and agisol@( 100 g.) wore
cooled over ice, when powdered aluminium chloride (75 g.) was
ad&ed with mechanical stirring, that was continued for 5 hours
" at 0%, After standing for two days at room tempgratursg the
mixture was powdered into ice and hydrdchlorip acid (excess),
The orpanic material was extracted with benzene, which was shaken
with dilute sodium hydroxide (10% aqueous). The alkali extract
on acidification gave the required product (49,3 g., 90%) which
was obtained from water as a éolourless material m.p. 13900

(reporteﬁ 138®_m 3900)320

___4 (p=Methoxy-phenyl)-valeric acid (X)

The above keto acid (40 g.) toluene (200 ml,) amalgamated
zine(50 g,) and hydrochloric acid (100 wl, in portions) were
refluxed together fov 48 hrs, Completion of reduction was
confirmed by infrared specitroscopy. The organic layer was
separated and the solvent was evaporated under vacuum giving
the required acid (35.5 g.)o It had m,p, 117 » 18°C

(literature mqp. 118QC)32°
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Attempted cyclisation of  (pemethoxy phenyl) valerig acid.

(L) with hydrefiveriec aeid

Anhydrous hydreflucorie acid (~20 ml,) vas condensed ia
a polythene flask containing the above acid (1 go)o The
coﬁtenﬁs vere shaken and kept ad m30@c fox B‘h?go and then
left standiﬁg é% ?oom'tﬁmperaﬁure $6 allow the hydroflueriec aeid
$0 évap@ratéc 1% gave the starting material (1 g) as ¥he m.po
and mixed m.p. vas found %o be 117°¢,

(ii)” (me@%b@ﬁyﬂph@nyl}-valeric acid (5 o) in dey
benzeé@ fEDO ml,) was refluxed with phosphorus pentachloride
(4.go) for 1 hy, The contenbs were cooled on ice and anhydrous
stannic chloride (4 mi.) in dry benzene (50 ml,) was added im
par%ioné with ghaking and cooling on ice, After standiag
over-night at rosm temperature the mizture was poured inte
ice ahd hydrochlerie acid (exrcess) and extracted with benzene.
The unreacted acid (4.2 g.) was recovered from the alkaling
extracta

(iifa) With polyphosphoric acid at 98-300°

Féeshly prepared polyphesphorie acid [ phosphorus pentoxide
(250 g.), 85% O-phosphoric acid (273 ml,)] was heated over a
water bath (Qﬁwlﬁﬁgc)p while J4{psmethony-phenyl)-valeric
aci& (6 o) wég adﬁ@d in portions over 2 hrs, with swirliag,

the contents were further heated for 3 hrs, and left standing ovey




nighd. AfSer dilutiomn wivh cold wabtor, the organie wmabterial
vas oxtracted with benzene, washed with diluge gedium hydrexzide
(10% agueous) dried over sodive sulphats and the golvent was
evaporated in vacuo, giving a noutral produet (3.8 g.),
erystallised from carbon tedtwachloride, 4% had wopo 120%C,
| Found C,75.25, H,7.73 mol. wi. 637 (in Bi%?@b@ﬁ?@ﬂ@)g Gy
roquires €,75.75, Ho7.4%].

(i44%) ggﬁlisati@n-wiﬁh polyphosphoric acid ad ?9;8@?

23402

§-(p-Methoxy-phenyl) valeric acid (9 go.) was added im
portions to polyphosphorie acid (500 g.) with mechanical stirringo
Phe tomperature was kept at 70=80°C and sﬁiﬁfing vas condinuod
for & hrg, After standing over-night the mixture was treoatod
vith cold water (exceoss) extracted with benzono and waghod
with diluge alkali, The neuiral material @bﬁain@@ from benzane
vas a gwm (6 g.)o It was chromatographsd ever gilica and
plution of benzene gave two maln products.

(&) Solid {~2 g.) erystallised from earbon totrachloride.
16 had m.p. 120°C, mized with the previous semplo, The mMeDe
did not Gopress.

(24) Gum (& g.) bopo 250/,05 momo., o man 1727, 1669
(diletono o kobo eptor) eme~ (iiquid £41m), (Found C,74,63

8,8,3: melecular we, 4063 C 6@ requires C,74.95; H,8.4%).

12 3
Whon this pgur vag crystallised from ethanpl it gave a
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s01id produet, imop. 95@9?003 infrared was nobt much different
from that of starting material, vy man 1724, 1653 cmamﬁ {oujelld,
LPound ¢,95,125, Hy8.4; mol, wh. 750 (in benzene)s cga§35aa
requives Co,7%5:.35, H,y7.9%],

3s2(4“&@%h@ﬁy_benz®}_cgeish@pﬁ@lman@waéﬂ@ (ilgﬂmGCHB}

132 (4% Hydromy benszo) ecyclohepi-leens-3-one was prepared
from benzosuberone by nitration followed by catalytic hydrogene
ation o the amino ketone, then diazotised and hydrolysised
accerding to the reported method by Smith and Bayrgﬁgn

The above phenciic ketone (.3 g8.) was treated with dimethyl
sulphate and sodium hydroxide (10 ml., 15% agqueous) in the
presanee of chlovoform, The chloroform eoxtract was washed
with water, dried over sodium sulphave and the solvent vas
evaporated, giving the required produet (.31 g.), vhich wan
distilled at 120-124° /.4 mom, v maxe, 1687 (— Cz0) 1267 (=C-0=C)
emoml (1iguid film), 1% wvas also confirmed bY N.B.¥, SPOCLYOBEEDY,
which indicated the aromatic proton adjacent to the earbouyld
group at 2,37V (area 1), and the rest,aromatie protons gave
bands at 3.,1% (area 2)., The nethoxy protons gave a sharp
band ab %;é“fiarea %), and the rest,aliphatic protens were

observed at 7,37 (area 4) and at 8,27 (area &), (Found C,75.23

§,7.355 Cy,H,,0, Pequives C,74.7535 H,7.48).
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1:2{ Benze)d:6 diethonyearbonyl-sysloponteleeng=3s P dione

b3 &
. The procedure described im dhe 1i%efaﬁmg@f1°&g vasg

modified as fellovgis

Diecthyl-glutarate (75 go.) diothyl- ph%halaﬁ@ (85 g°§3
sodiun (18 g. wire) and ethanel (100ml,) were heated wadop
refluz, with mechenical stirring im an oil bath (120-30°C)
for 3% hrs, The products were poured Iin portions indo diluse
sulphurie aé¢id (20% 2 1) uader nitrogen and the eorganie matorial
vas @ﬁtfa@é@d with ether, It vas washed with sodium bicarbonate
golution (sadurated) from whieh the acid waterial (21,28 g.)
vas obtained, The other extract was thon ghakon with sedium
hydroxide (10% aqueouns) and the required disster was obtainad
by acidiviecation and oxtraction with ether, piving a whito

erystalline produst (88,5 g.). I% had mapo @6&&? Caﬁkepor%@@
By Pe a7 Cﬁ'ﬂo

1:2-Benzocycloheptone -3:7-dione (XII)

1:2(Bonzo) 436-diethoxy--carbonyl —cycloheptone -337- diono
(82 g.) in ethamol (200 ml,) was refluxed wi &k smlphﬁ?ic
acid (28% 1,5 1.) for 44 hrs, After dilution vith vates
(exeess), it was extracted with ether, washed with s0dinm
bicarbonate solution {saturét@d) and with sodium hydrenidoe
(10% aqueous), [to remove %the uphydrolysed aster (2.2 g.)]

and fimally 1% was vashed with water, After drying the
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noungral extract, the solvent wvas ovepornsed givieng the golid
dikovene (XTTsR=ls 30,5 mo) 4% had wops &ﬁﬁﬁigﬁp@?t@@ 459@6%&

Azteupted niteation of i:g-benzocyeloboptons 3:f-dieno

(8) Phe ketone (3 g.) was peured in povvions imte Cuming
piteie aetd (10 ml. 4. 1.%42) at 10°C. Pho mizture vas chelken
for 5 mings, and left standing ever iee for 30 minuvves. Thoe
nixture wvas dilubed with cold water and extracted with othew,
dried over godium sulphate and evaporated, it gave the starting
material (2:26 go) Wop. and the mized mep. &44=457,

(i3i) Vhen the same oxperiment vas carvied oubt im fMQiagfnﬂﬁi*Li
(10 ml, d. 1,5) impure starting matevial (2,1 g.) and some esid
material (0.4 g.) wore recovered,

132 -Bonzocyclohept=i-ane 3:7-diel (XIV R=H)

1:2-Benzoeycloheptens 317 -dione (1 g.) im othanel (160 ml.)
vas treated with sodiun borohydride (2 g.) and loft standinge
After 3 hrs, the solution was diluted with watow, acidifiod
with hyd?méhlori@ acid and the organiec material vas extracted
with methylone chlorido, It wvas drvied and the soelvent vagd
ovaporated giviag the required aleohol (XIV;Rslg 0,92 go),
crystallised from chloreform, it had m.pe 185°C. (Found €,

73.93 H, 8,2 613H14@2 vequires C,%4.1s H,7.9%)
1:2-Bongocyclohept -1:3:6 -briong (XV,RaH)

1:2-Bemzoeyclohaptone -337-diol (2,86 g.) was vrefluned



53

with toluenre (150 ml,) contalining ¢traces of potoeluene sulphenie
acid, using & water sepavator, for 12 hwyg. .Afﬁay vaching

with water, the tolvene wvas evaporated im vaewe, glving

the required olefin (XV,Rsl, 2,16 go) bopo 40=45°C/23 mom,
(Pound €,92,63 B,7.5, Cy 48y Fequires €,92.95 H7.1%)o Tho
RolB.Fo spectrum chowved the methylenic protens adjacent te tho
two viayllie protons ag a twipled a§ 7,67, and these twe protons
a gontedt at 4.4 7, while other $wo vinylic protoms gave doubled
a% 3.5 7, the arpmagtie protons verse at 2,9 v, Theolpr aros vas

in ordar of {2:2:2:4),




PRANSFORMATION IN BENZOSUBERONE SERIES




N Benzoyi-butyrie acld ®

@Glutaric anhydride (22 g.) in dvy bongene (100 nl) wvas
added slovly %o a sugpensicn of anhydvous aluminium chioride
{60 g,) in dry benzene {250 m105 with mechanical stirring,
that was continued for further & hes, after the addition of
the ambydride was finished, The mixture was poured into iee
and hydrochloric acid (excess) and the requived aeid (27.3 go
90,5%) was obtained in the uswal way. It had mep. 126=127°C
(reported 127°¢),

54@henyl—valaric 263 d

Benzoyl butyric aeid (22 g.), zine (washed with ethowr
acetone and fimally with water) amalgamated with mercurie
chloride, toluene (200 mi,) and hydrochloriec acid, were
refluxed together for 24 hrs, Completion of the reduction
of the ketons was confirmed by exanimation ef the infrared
spectrum, The pequirved aecid (19,5 g,) was obtained from the

erganic layer, vhich had mopo 5?99

1g2«B@nzcgycleheptenaEQQBQ(Benzosmb@ron@)(21)

b~Ph®ny1~valeric acid (12 g,) was added in pFotions %o hot
(QBDROO@C) freshly prepared polyphosphorie aeld [ phosphorus

pentoxide (320 g.) was added o ortho-phosphoric acid (175 ml, )]
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with occasional swirling, The mixture was fur%har'ﬁeaﬁ@d

on the steam Eath for 3 hamrso'aﬂd left s%an&igg for two

days. The complex.was poured into cold water, and e#%?a@%@d
with bengene, The latter was washed with sodium hydroxide

(10% aqgueous) and finally with dilute aeid, dried and evaporated,
giviung the required product (9,02 g., 84%).

. Reaction of 1:2-benzocyeloheptencne=3 with Nebromoguecinimide (2 mol,

132.-Benzocycloheptenone~3 (2 g.) in dry carbon-tgtrachloride
{200 m105 Nebromosuccininide (4.5 g., 2 molo) an&.trac@a of
benzoyl poeroxide were refluxed by the heat of a 150 w, lamp fox
6:h$sog +i11 all the Nabromosuccinimid@_ﬁag consuned, The
susﬁensien wag filtered off, and the solvent Qf‘%h@ filterate
was evaporated giving the brominated product (3.9 o).

ggdrolyéis of the broninated product

(4) The bromo compound (2 g.) was refluxed with acetonme (200 ml,)
and water (QOO*mle) for 13 hrs, Acetone was evaporated and the
organie material was extracted with chloroform, dried, and
evaporated in vacuo giving a residue (2,6 g.), which vas chromate-~
graphed on silica, eluated with benzene and with b@@m@nq/éhlorof@rm
mixbure, Three main products were ob%éinedo

(i) Benzene aluate gave‘1:2wbenzo-?-bromocycioh@pt=l96
diene-one-3 (XIIT, ~1,2 g.) distilled at 120-124°/,5 m.m,

{Found C,56,303 H,4.253 B»,34,203 Cllﬁggrc requires CgsSg?g




H,3.8; Br,33.75%)

{ii) Benzene/chlorofeorm (3/1) eluate gave banzoeyclo=
hepten-3:7~dleme (VIII, ~,15 g.) crystallissd from petroleum
ether (b,p. 60&8096} had mop. and mixed mop. #2@6 with material
obtained by the iiﬁgﬁéﬁur@ nethod (383,

(111) Bané@nq/ch;@rof@rm (3/1) eluate gave 1:2 benzo=
cyclohepten-3- one-7-ol (XiV,~0,5 g.), distillied at 12006/03 mom;
v max. 3434(0H), 1648 ( HC=0) emo (1iqfilm}, (Found C,74.703

H,7,103 C requires C,7%,9, H,6.8%)

1383292

Reaction of 1:2-(4%-nitro-benzol-cyclohept-L-one -5-one with

Nebromosucecinimide (2 mol.)o

1:2-{4"-Nitro-benzo)-cycloheptene-3-one (2 g., prepared
by literature m@th@d)&c dry carbon tetrachloride (200 mi,)
N=bromosuceinimide (3,7 g. 2 mol.) an& traces of bengoyl
peroxide were refluxed over a 150 w, lamp for 3% hre. ti1l all
the NebPomosuccinimide was consumed, The succinimide was filtered
off, and ithe selvent vas evap@faﬁed in vésuoo The regidue was
hydrolysed by refluxing with acetone (200 ml.) and water {200 ml.)
for 28 hrs. Acetons was evaporated in vacuo and the ovganie
material was extracted with chloroform, dried and evaperated
giving a gum (3.1 g.) vhich was ghromategraph@d on silieca and
eluated with benzens and then with benzene/chloroferm, Threo

nain substances were isolated im the following order:-
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(1) 132w(keﬁnit$onbenzo)w?brom@wcycloh@pta&zémdiep@~3m@n@

(XVI;RsNOeg

60-80°C), it had m.p. 123°C, (Found C,47.05; H,3,053;B7,27,55;

1.6 go) cpystallised from petroleum ether (b.p.

B, 4.8: cllﬁgngOB requires C,46,853 H,2.85; Br,28.1; ﬁﬂ4o9ﬁ%3°
The n.m.¥, spectrum showed the signals for arvommtis protong aﬁ
EQSTf (area 3), vinylie proton showed a triplet a%.Bl'(ar@a 1)
and the rest of the aliphatic protons gave bands at 7T (arca &4},
(13} 1:2 (&° nitro benz@)'?bramaey@lghaygwlc@n@mbcnm (XVIi,
R=NO, 3 0,6 Bo) crystallised from petroleum ether (b.p. éOmQG@C)D
it had mop. 82-83°C. (Found €,46.053 H,3,93 B¥,27,6%3 W,%4,9;3
511“1@N°3 requires C,46,45; H,3.5; Br,28.15; N,4.,95%), The
NaMe e Specitreoscepy indicaved the éromatié protons at 2 7T{arez 3)
vinylic proton had a triplet at SOQWV(areé 1) and the methylenic
protons had bands at 7.3 7 {area 6),
(i1) 1:2 (&Y nitre benzo) cy@lokep%«loen®=3:?wdi@n@ {XVILX,

R=NO,3 0.3 g.) crystallised from petroleum &ther it had m.p.

P
11&6 o {Pound €,59,55; H,%4.43 N,5.93 (?3.3‘}?'3‘91\1%L requires €,60,25;

Hnl'f'o.lso NQGGB%)D

Attempted condensation of 4-nitrophthalate esters with glutaric

gsters
B , 97,98 ‘

Dimethyl 4-nitro phthalate (20 g.) dimethyl glusarate
(13.5 go) and sedium (2.2 g. wire) vere heated together under

reflux on the oil bath (EEOmIEOQC) with mechanical stirvring
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for 6 hra, Aftor standing over-night the contents were poured in
pertions into dilute sulphuric aecid (207 aqueocus) under ni%r@g@ﬁa-
The organic material was extracted with ether and washed with sodium
hydroxide (10% aqueous). Tho neutral matewrial from ether was
found %o be the starting m&%&riaﬁ.(lsog 8o ) confirmod Yy infrared,
mepo and mixed mop, 64=63"¢ , | ‘

The acldie material (J.l g.) obtained from the alkaline
extract, afta?'acidifica%i@n, vas found to be & nitrophthalate
acid; crystallised frém ether 1% had m.p. and mixed m.po

166-165°¢C,




PRANSFORMATIONS BASED ON

59 _HYDROKY- BENZOSUBERONE
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n-Me thory--benzaldehyde

(i) Methylation of m-hydrexy-benzaldehyde by lon-gnchanme rosin

mehydroxy benzaldshyds (14 gg) in benzene (150 ml,) abseorbaed ovor
resin (134 gy auberlite, IoRoA. 410 'activated by sodium hydroxide
solution (5% aqueous)] was treaﬁéd vith methyl iedide (9,9 Bl,) im
benzén@ (100 nl,), The eontents were lefd gtamdiﬁg for 52 hours,
The benzene was separated and vashed vith éadium hydroxide (10% -
aqueous) and finally with diluﬁe hydrachl@ric‘aciﬂp Th@An@utral
benzene extract was dried over sodium sulphate and tho solvonb

was @vaporétedg The residual oil (8.6 g.) vas distilled a%
96®C/a3 m.m, to yield the required product, Unreacted phemol

(5.2 go) was also recovered,

(41) Methylation with dimethyl sulphate

mahydfoxy benzaldehyde (89 g.) dissolved in potasium hydroxide
(200 ml, 20%) was waém@d (50-60°C) while dimethyl smlphate (60 ml.)
and potassium hydroxide sclution (100_m1° 20%) vere added at the
rate of one or %two drops of each psr gsecond with mechaniecal
stirring under reflux, Stirring was continued for a fuftheﬁ

6 hrs,, after the é&aiticn wvas completed, The neutral maderial

was extracted im the usual fashion, giving éhe required product

(43,2 g 62%), Unreacted pheonl (24,5 g.) vas recovered,
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(443) Methylation vith dimethyl sulphate using chlereferm

ag a solvens.

nehydroxy benzaldehyde (200 g.) disseived iu chleveform (500 ml,)
and p@taéima hydroxide (250 ml, 24% aquacus) wvere troated with |
dimethyl sulphate (1?0 ml,) and potasium hydroxide (250 mi,

24% aqm@@ﬁs) as above (il), ‘Tho required product (206 g., 94%)
vas extracted with chloroform, The recovered uwareactesd phenel
(3.1 go) vas of very poor quality,

(i%) (m-fnisyledene).crotenie acid (XX)
maﬁethéxy banzalﬂéhy&@ (194 g,) and methyl crotonate

(215 g,) in i%hu%anol {500 ml,) vas added dropvise te a solution
of potasium <Y=butoxide in t~butancl Epgtaaium (115 go) t=butanol
(2 1,)] vith mechanical stirring, vhich was further continuod

for 4 hrs, after the addition vwas completed, The coatents woro
acidified with hydrochloric acid, and the organie paterial wvan
extracted with chloroform; dried over sodium gulphato and the
solvent was evaporated pgiving a mixture ef the required acid and
its oster, It was rofiuxed with alcoholic potash |[potagium
hydvoxide (80 go) waber (3 1.,) ethanol (500 mi,)] ever night.

The contents were washed with benzepe and th@.reqmir@a acld

(280 g,) was obtained from the alkaline extract, on acidification
and extraction with ehloreform., It was erystalliged from benzeRo
and had mepe. goswlogoc (Found €,63,75; H, 6,053 612H1293 PEORAIros

Co6303535 Hy5075%)



(m=Mothosxy -phenyl)_valeric acid (XXI)

(mggaiayiaaen@}-crotoni@ aedid (220 g.) in ethamsl (500 ml,)
was hyé&oly%ied (Raney nickel) at 80&100@6/185 atnospheric
Pressure, Tﬂ@ product was hydrolysed by refluxing vith alcohelic
potash [potasium hydrvoxide (70 g.) water (3 1.), ethanel (500 mi,)]
for 12 hrs, The peaction mixture vas vashed with bonzene and the
required acid (210 g,) was obtained from tho alkaline extract
on acidification and @xtrée%i@n with chloreform, It wag purified
by distillation ap 135-145°C/0,2 w.m. siving am odd (160 go)o

(Found €g690605 H,7.803 603 Pequires C,69,20; H,7,70%)

€12ty
1:2 (5. Methoxy-benzo)-cycloheptone3-one VII (R=k, R“aOCHB)

(n=Methoxy-benzo)-valeric acid (17 g.l dvy benzone
{200 ml,) and phosphorus pentachloride (15 g.) vere rofluxcd fom
30 mins, and then cooled on ice, Anhydrous stannie chloride (10 ml,)
in dey benzene (50 ml,) vas added in portions, with shaking at¢
0-5% After standing over night at room temperaturs the red
complex was poured into ice and hydrochloric acid (eox¢ess)
and the erganic matorial vas extracted with benzenc, washed vith
sodiém hydroxide (10% aqueousg)., The bengzene extraet was dried
and the solvent was evaporated under vacuumr when ¢the reguired

produet appsared as yellow flakes (11 g, 71%) vhich Yere
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crystallised from petroleum other (bop; 60-80°C), had mopo
62%¢ Ymax, 1667 ¢ C=0), 1247 (ether) emomx-ﬁnujﬁz)o“ {Pound
Co76,35; Hy7065;5 Cy ol 0, requires C,75.75; H,7.40%) tho
2:4 dinitrophenyl-hydrazone crysﬁailised from ether as a red
material mep. 175-176°C (Found Co57,85; H,5,35 N,14,35;

018H13N4O5 requires €,58,3%5; H,4.9; N,15,05%),

132 -(5% hydroxy—benzo)-cycloheptone=3-one (XXIi,R=0H)

Th@ previous ketone (18 g,), dvry benzene (200 ml,) and
anhydrons aluminium bromide (35 go., freshly prepared) vere
refluﬁe& for 4 hes, The r@action mixture was poured with
ice and hydrochloric acid (excess)o Thé organic material was
axtrac§ed with benzene, and the phenol was extracied with sodium
hydroxide (S% aqueous) which on acidification gave a white
Frystalline produet (16,5 go). It vas recrystallised from
benzene, had m.p. 164-165°C Ymax, 3135 (OH), 1631 ( C=0)3 1140,
1310 (cacﬁ) cm.,ml (aujol). (Found C,74,75: H,6,40; cllmlaoa
roquires C,74,95, H,6.85%).

1s2-(5% Acetoxy.-benzo)-cyclohepten 3.one (VII,R=H, R'=0H)

1:2-(5% Hydroxy-banzo )-cycioheptene -3 -ona (3.7 g.) in dry
pyridine (75 ml,) was well cooled on ice, while acetic anhydride
(3 ml,) was added dropwise with mechaniecal stirring, vhich vas
continued for 4 hrs., after the addition was finished, The

minture was poured imto ice and hydrochloric acid (excess)
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when the required produect (4.7 go) was obdained, Reerystallisod

for petroleum ether (bop. 60=80°C), it had mope ?EQC,'Vmaxa 1754
o)

{ester), 1667 ( C=0) em, = (mujol). (Found C,71,%4;: H,C.7%;

013H1£4'03 requires 69?10553 Hy6.45%) 0

1:2-(59-Acetoxy-benzo)-cyelohept-1:6-diene_3 one (XXIII,R=0Ac)

1:2.{5 _dcetoxy-benzo)—cycloheptenone 3 (10 g.),dry carbon
tetrachloride (300 ml,.) and n-bromesuccinimide (8,25 g. 1 mol.)
with traces of benzoyl peraéid@ ﬁePe refluxed over a 150 w,
lamp for %ﬁree hours, Aftver coeling, the succinimide wam

removed and the filterate was evaporated under vacuum, giving

the expected lsszsgmAcetoxy—benzo)- bramocycloheptsn@&eﬁe»

(15 Eo)e The lét%er was treaved Qith collidine (200 ml,) on the
steam bath for 1 hv., and then refluxed for 15 mins, The collidire
hydvobromide was filterod off and was washed with ether. The
filterate and the eﬁher_washings vere poured int9 ica and hydroe
chloric acid., The required olefin was extracted wiﬁh‘gtherg vhich
was washed geveral times with dilute hydrochloriec aeid, dried over
gsodium sulphate and evaporated. The product'was rapﬁily chromate~
graphed on neu%raE deactivated alumina using benzene as eludnt,

The resulting dark brown oil (8,88 g.) distilled at 140-145°C/

0,04 mom, giving a yellowish gum, which was crystallised from

benzene ‘and petroleum ether (bop. 60-80°C) %o a white crystalline
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P?Qduct moPOA ‘4‘9‘350009 (Fﬁ)uﬁd.co?log; HQSOESG C 3

roquires C,72,2; H,5.6%),

1:2 (59 _Hydroxy -benzo) —cyclohept-1:6 -diene-3-ome (XXVII,R=z0H)

Tho above acetoxy compound wvas hydrolysed by alkali, and

the product was crystallised from benzeno o buff crystal,

Mo Po 137°C, It had max. 3136 (OH) 1634, ( C=0) cmoml

“(Pound, C,75,55; H,6.1; C 0, requires Co75.83 H,5.8%)

11710
and was again acetylated to the starting material confirmed by
infrared spectroscopy and mixed m.po

1§2w(5°~Ae@%axy~banzo)-cicloh@p%ml—@ne——31

332-(5%-Acetoxy-benzo) cyclohept-1:6-diene 3-one (1 g,
in sthanol was reduced by catalytic hydrogenation (Ptozj
takes ESmlzﬁa After dilution with waver, ﬁh@ product was
extracted wvith methylene chioride, and evaporated yielding the
alcohol (OOi go) which was crystallised from petroleum ether
(bopo 60&80“6) as a white soiia m;po IOIGIOE?C v max, 3300
(OI_{)ﬂ 1764 (ester) cmnml (nujol) no cérbonyl peak, It wasg
confirﬁ@d by n.mer spectroscopy which indicated the a&pect@d
signalss 1.6, aromatiec at 3T, (area 3) tertiary protons

5.17{area 1); aleoholic protom at 6,37, the two protons
adjacent to hy&roxy group ‘at 72T, the methyl greup at |

7,527, and the other six aliphatic protons at 8,17
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1:2-(5° -Hydroxy-benzp}cyclohept-133:6-trione XKILLI

132 (5% -Acotony-benzo) -eyel ohapt -1 :6-dlonc 3 000 (303 o)
@%ﬁan@l (300 ml,) anrd povdered gsodiuvm bLorohydride (1.5 g.) wore
shaken togethey and left standing over might, The eincess
r@ag@ﬁ% vas &écompasad with methanol and finally diiuted with
vater (oxcess) and acidified with dilute hydrochloric acid, The
organic material was extracted with methylene chloride wvhich was
deied and evaporated giving 1:2-{5%-Hydroxy -benzo)~cycloheps-
136-dienoi=3 (2,55 g.) a 1ight yollowish gum, The struesuro

was confirmsd by infrared spoctroscopys; asVmesn, 3226 (OH)
cmonl(Lo Film) and ne carbonyl peak, This alceohol (2 g¢§ vas
refluzed with toluene in presence of traces of p-tolrone-gulphonic
acid for 10 hrs., using a Dean and Stark sepgéa%e?o The toluene
vas washed with water, evaporated in vacue giving the product
(0,65 g.) vhich was obtained from petroleum ether (bop. 60-80%C)
as a white crystalline produect m.p, 70-71%C, I% turned pink
rapidly, (Found C,84,03 H,6,35; Cy38500 requires Co83,5; H,6,35%)0
The acetate (XXV,R=0Ac) was obtained in the usual way, it
distilled at 120-130°C/3 m.m, %0 a viscous 0il, which became
red on standing;V max. I75% (esier) @maal (L.Po) no hydroxyl
lgak, The structure was confirmed by n.m.», spectroscopys

which indicated expected signals of aromatic protons at 3T,

vinylic protons at 3.8.7 The two methylenic protons gave a o fred
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2-67 3 the ratio wvas (P2233).
9 .

50 -lydrozny-beoge-1:2.-tropyliva perchlorata,

132 L57 -Hydroxy-benze) eyclohops-133:6-triene (270 mi,)
in mothylone-ehlorido(d wlyd vas added to a solution of triphonyl-
methyl pevchlorats (1.5 go.) in nethylons-chiorido (150mle)
Is vas shaken and left standing in tho refrigoratesr f@é 24 oo
The greer erysdallive produet (280 g,) wan £iltorod from Hho Fooeting
nizeurs § and vas crystallised from mothylens-chlervide ¢o Iighd
groon erysdals, mep. 205-250%C with decomposition. (Peound
€,510255 Ho3o%: C1,13,95; CygH€l0g, roquiras C,5Le45: H,51045:
Hp3.53 C1l,13,45%). |

Reaction with Sodium bicarbonate

59 -Hydroxy-benzo -1:2 ~tvopylium perchlorate (0,17 £.) disselvod
10 aye%on@ and methylene ~chloride was treated wi@h sodivm biearbonato
(200 mi, 5%}, The methylene-chloride was further vashed vith vaber,
deied over sodium sulphate and evaporated under vaenumg gAVARg
a dark red powder (0,07 g.) vhich turned black im aly evor covoral
days, The red powder had no characteristic noliing polint amd
gave poorly defined infrared, visible and ultvavielot apoetras

Roduetion of the pigment (IX)

preees

The red pigment (IX ca. 20 g.) from the abovo oxpevimont

in ethanol (50 ml,) pevdeved sedivm borohydride (eca., 40 g.) wvas




addad, Tho red seolution immediately turned celeurlesg, AL¥oP

gone time the comtents vere diluted vith wvatew an@ acidificd with
hydsochlovic acid, The organic matorial vas oxtgacted vith mothyle
eue chloxide, dried and ovaporatod leaving o brounish vropiduo,
vhich crystallised from pe%rélaum ether {bopo GOcBOQC) as a vhige
50144 Mepo 66-68%C alone or mixed with ls&-(5“~hy€?@xy-h3&3@)
@ﬁ@l@h@pﬁ-&:BsG-ﬁriQn@ (X¥V), ‘The infrared spe@%ra were algo

shovn to bs identical,

1:2-(5%-Acetoxy-bange) —cyclohops-l:4:6-triong-3-on0 (XAVI) on

1:2.-(5% acetoxy-benzol -tropone ~3.

1s2~-{5%-Acetony-banzo) -cyclohopt -1 :6-Aicne H-one (AXITI;
R&0Ac; 1,6 g.) in dry carbon tetrachloride (150 ml.) and Ne
bromosuceiniride (1.3 g,) with %races of bonzoyl poroxidc wore
refluxed on a 150 w, lamp for 2% hrg, After cooling, tho rosiduc
vag filtered off and the solvent was evaporated giving the bromeo
compound (2,2 g.), It was heated with collidine (50 ml,) om
the steam bath for 2 hrs, and finglly refluxed for Y ming,
The collidine hydrobromide was filtered off and was vashed with
éthefo The filterate along with ether washing were poured inte
iee and hydrochloric acid (excess). The expected itropone wag
extracted with other, chroﬁatographed over silieca (olupting vith

benzene) and crystaliised from petroleum ether (bopo 60-80°C) 5
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4% had Wepo 68-69°C viax, 1770 (oster), 1672 (c=e-), 1639 €e=0)T
emamﬂ (aujgl); (Pound C,73.353 B 4,56 cggﬁgaﬂg Eequﬁr@m
€,72.9; HoboFhdo

152 -(5°-Hydrosny -bonze)-cyclohept ) :4:6-%wicng -3-one (AXVIL)

or 132-(59-hydrony -benze) —tropene 3.

The above acetoxy benmotropone was hydrelysod at woen
t@mp@ratu§e with sodium hydroxide (5% aqueous) and extrachted
wﬁth chioroforn after a@iﬂifica%i@m.with hydrochlorie aeciq, whon
srystallised from benzene, 1t had’mopo 180:181°¢ - {Feund
Co7S5.453 H,4,65; ﬁllﬁgﬂg requirves C,P6.9; H,4.9%).

It ﬁaﬁ‘sﬁramg@ that some of the compounds in this series
gave bad analysis, parvticularly the phenols, and %his is omo of ¢ho
- phenolf, though its mpde of formatlions and otheor characteors

gonfirned the gbtructure,




DEHYDROGENATION OF MeHYDROXY BENZOSUBERANE




132 (59~ Methoxy-benzo) cycloheptene-L (XXXTIX)

1:2-{5% -methoxy ~Yenszo) -cyclohepten -3 -one (KXEEgRaOCHEg £088 503
soluwene (200 ml,) amalgamated 2ine and hydrochlorie acid

~ (concentrated) wore refluxed together for 34 hrs, The organis
layer vag separatsed, wvashed with wvater and ovaporated leoaving
the product, vhich was distilled at 85-300%/ 04 m.m e give a
elear ¢him eil, with no carbonyl peak in the infrared SPACEFBNM,
{Pound C,82,65 Hy9.3; elaﬁléo requires €,82,35; H,8,6%). Th@
structure was also confirmed by n.m.¥, speetroscopy and tho
avomatie protonms showed bands at 3.4 7T {area 3), the mothyl
protous shoved a singlet at 6.5 (area 3) anﬂ the methylenic
protons were ab 7.3 Tand 8.7 T(area 4 and & respectively),

1;2-(5°-Hydroxy -benzo)-cycloheptone -1 (XXXI),

(1) From the above ether,

1:2-(5% -methoxy-benzo) -cycloheptens-1 (0,2 go.) dry benzene
(100 nl,) and anhydrous aluminium bromide {4 go freshly preparsd)
were refluxed for 1 hr, and then the reaction mixture was poursed
into iece and hydrochloric écid (oxcess) and the organic material
vas axﬁracﬁe@ with chlorbformo The required phenol (0,13 g.)
was obtained f$om’alka11ne solution in the usual way from
petroleum ether (b,p, 60-80%C) it gave crystals m.p. 68-69°C .
Sublimation wraised the m@bo te 71=72%C (Found C,81,25;

H.8,65; Cy3H;40 Fequires C,81545; H,8,7%)
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(11)a From 1:2-(5%-Hethoxy -benzo)-cyelohsptenone -3

fh@ above ketone (10 g.) in dry tetrahydrofuran (40 ml,)
vas refluxea with lithium aluminium hydride (12 g.) feor 10 hra,
and then was poured inte ice, acidified with hydrechleric acid
and the organic material was extracted with chlorvoform, Fron
the chloroform extract the phenolic product was separated with
sodium hydroxide solution (10%) and was exiracted with chloroform
on aeidﬁfﬂcaﬁiono I% vas dried and ovaporated, giving the roquired
product (5.8 g.), which vas erystallised from petroleum ether
(bopo 60-80%¢cY, 4% had m.p, 69° alone, and mixed with matorial

ebtalned previously,

{(31)b 1:2-(5" -Methony-benzo)-cycloheptone-l-0i-3 (XXAIT)

The neutral chloroform extract from the above experiment
was washed with dilute hydrochloric acid and with water, dried
“and evaporated giving the product (1.5 g.), which was obtained
from petroleum ether (Lop. 60-80°C) as a colourless solid, Mopo
99960 i% had ne carbonyl peak, but hydroxy peak was observed
in its infrared spectrum. {(PFound Cy75.43 H,8.53 cxaﬂxﬁﬁa
requires C,74,95; H,8.4%).
6:7-Dihydroxy-taetralin

6:7-Dinethoxy_tetralone (4.0 g.), teSrahydrofuran
(30 ml,) and lithium aluminium hydridé (6 g.) wera refluxed for

20 hrs, The mix%d?e vas poured into ice, acidified with
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hydrochlorie acid and the organic material was extracted with
chloroform, The phenolic product was extracted with alkali and
worked up in the usual fashion giving the requirod phenol (2,1 g.)
which crystallised from petroleum ether (bop. 60-80°C) and had
Mopo 126=127°C. (Found C,73.25; H,6.95: Cyolly 20p Fequires
Co?3.155 N,7635%).

Attenpted dehydrogenation of 1:2~(5“—Hydrox¥~benzo)_cgclohegten@

(4) VWith seleniuvae dioxide

1:2 {59 Hydroxy-benzo)-cyelohepi-l-cne (0,41 g.) in glacial
acetic acid (50 ml.) was rofluxed with selenium dioxido (0,4 g.)
and water (5 ml,) for 4 hrs. The organic maderial was extracted
with chloroform, vwhich was washed with water, and then shaken
with mercury, filtered, dried and evaporated giving the starting
naterial (,4g.}, which crystallised from petroleum ether {b,p. 60«
80°C) amd had m,pe and mixed mw.p. 67-68°¢,

(i14) With pallad=ised charcoal

The above phenol (0,32 g.) and pallad-sised sharcoal
(.3 go.20% pa°/c ) were heated together at 300°C for 7 hrs.
Tho product was shaken with methylene-chloride and filtered
from the catalyst, The solvent was evapora@é& giving the

el
gtarting material (0,3 g.)/had m.p. and the mixed mep. 68°,
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(344) uWish fedine im nitrobonzomo

122059 -fiydroxy -benzo) -eycloboptens (2,73 o ) \XXK)
nitrebonzono (100 ml,) and u erystal of iedime wore refluxed
together Lo & hrs, The nizture vas shaken with sodium bydroxzide
(16%) and goparated fyom nitrohenzene. Tho starting phonol
(1.4 go) vas ebtained from the alkaline extract on acidifi cation
and oxbtraction with chlerofora., It crystalliscd from p@%ﬁ@l@ﬂé
e%h@?_fbopo 60-80°C) and had MoPo and mixod @opo. 68930

{iv) Vith triphenyl-methyl perchiorate .

{a) 1:-(3%_Hydroxy-bonze) _cycloheptens @luEG-g;) in dvy
m@thyi@n@«chlarié@ (10 ml,) vas addad to a solution of triphenyl-
m@%hyi perchlorvate (10 g.) ia dry methylene chlozide, 1% immediately
turned red, The contents wér@ left standing im the davrk ever aight.
Phe dark red solution was washed with water, dried and tho solvont
vas oveporated giving a residue (8,5 g.)o It was washed with
boiling petroleun ether {bopo 60-80%C) %0 remeve twiphenyl -
mothane and gave a davk viclet preduet (0,76 g.).

It vas purified by cryg%a}iisation from methylensc-ehlorids
and petrolenm ethe® (bh.p. Sﬂmﬁpac)g the eriterion 0F purity was
dhe maximum extinetion coefficiont obtailped (vipible r@gi@a,A~wmfmnﬁh
Znax, 53590, in chloroferm),v mau. 3336 {on), 1638 ( ~C=0) emo ™}

KCR (Pound C,74,85; H,7.03 mol, wub, 275 ellﬁ

€ 74,90 ﬁ96¢8%§@

129 {ﬁaﬂ) r@qmifga
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() The above phenel (0,31 g.) im methyl-cyanide (30 mi,) vas
added to a solution of triphonyl-methyl perchlorato (2 go) im
methyl-cyanide (150 ml,). After standing ever night im the dark,
the contents were diluted with water (excess) and the organic
material was extracted with methylens-chleride, dried and the
solvent was evaporated, The residue (1,28 g,) was washed with
petroleun ether (bop. 50=80°C), to remove iriphenyl-methana and
gave a brownish residue (0,279 g.). The latter crystallised
from ethyl acetate %o a white powder, mopPe 2059206@6 { Pound

Co73.15 Hy7a53 Ny5,53 C 03 requires C,73,15; H,7.8: W,5,7%),

157291
Blank tosts for golvent effect and gtability of triphenyl-

methyl perchlorate

Triphaonyl-methyl perchlorate made by the method of Dauvber vas
stored approximately six months under dry ether at 0° in the

davk,

(i) Triphenyl-methyl perchlorate (1 g.) was shaken with methyl-
cyanide (100 ml.) and left standing in the dark for 15 hrs,

Water was added, and the erganic material was extracted with
nethylene..chloride, dried and evaporated giving triphenyl-

methane (0,69 g.) erystallised from petrolesum ether (b.p. 60-807¢)
had m.p, and mixed mop. {88-93°C),

(84) The perchlorate (1 g,) and glacial acetic acid (75 nl.)
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wore bolled for five mimutes, cooled, and diluted with water
(@xc@sé) and worked up as above, gave triphenyl-methane (0.7 go)
mePo and mixed m.p. 90-92°C,

{iii) Tho same perchlorate {1 g,) when treated with wvater

and worked up im a similar fashiomn gave triphenyl-ecarbingi

(0.72 go) of mep, and mixed mop. 161-163%C

(i1v) Triphenyl-methyl perchlorate (1 g.) was $reated with
sulphur diexide, and left 2 hrs, at QGGQCB sulphur dioxide was
alloved ¢o evaporate at room temperature over night. The
residus was washed with water and extracted with methyleono-
chloride, which was dried and evaporated giving triphenyl
methanol (0.7 £.) MoPo and mixed mop. (62m6ﬁ96)0

(v) The perchlorate (1.5 g.) was dissolved in methylene~chloride
{150 ml,) and left standing in the dark over night, After
treatment with water, the organic layer was dried,

solvent was evaporated, The residue was washed with bolling
petroleum ether (bop. 60-80%C) and gave triphenyl-methane

(0,74 go) mop, and mixed m,Po 9000) and a dark red residus
(0,088 g,) it had ne chavacteristic m.p. and gave very poor

infrared and ultraviolet spectrwmn,



REDUCTION OF 132 (3% :6°-DIHYDROXY- BENZO) ~CYCLOHEPP <) <BNE -3 ¢ 7-- DIONE




T3
Reduction of lsaw(39:Gemdihydroxywh@ngc)hcyelaheptem@93s?_diaﬂ@

152-(3%:6"_dihydroxy-benzo} -7-hydroxy- cyclohept=loene=3=ona

The abeove diketomne (2 g.) in ethanol ( 200 mi,) was
hydrogenated ( ~300 ml,) in presence of catalyss {platinum
oxide —~25 mg,) at atmospheric pressure, The catalyst Qam
filtered off, and the solvent was evaporated under vaewum, giving
a yollovigh material (2,1 g.) vhich wvas washed with benzenc and
the vequired prod&cﬁ.w&s crystallised from ether, givag a
colouriess solid, m.pe 1?4Q1?5®Cj"9m330 3344, 3226 (OH):

1636 (5 €=0) em," {(nujol), (Found C,63,4; H,5.95; Cy 35 50
roguires €,63.45; H,5.8%),

The acetate (obtained by the usual fashion with acetic
amhydrié in pyridine) erystallised from petroleum ether (D.p.
60-80°C) and had m.p, 132-133°C ¥ max, 1761, 1748 (estor),
1924 (= C=0) cm."> (aujol). (Found, C,61,0; H,5,9; C; 73800
requires C,61,055 H,5.4%),
1:2-(3°:6°_diacetoxy-benre) _cvclohen

1:2-(3% ;6% —dihydroxy-benzo) ~cycloheptene-337 -dione (4,185 g.)

in dey pyridine (25 ml,) was cooled on ice, while acotic amhydride
(5 ml,) was added Qwpwise with mechaniecal stirring fer 6 hrs,

The eontents were poured inte ice and hydrochloric acid (excess)
and the required acetate (6 g.) was obtained; after recrystallie

N~ :
gsation from ethanol, They had m,p. 175°  max. 1779 (ester),
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1692 { C=0), emoml (aujol) (?@mnd C,62.35; H;5,05; G15ﬁ1é96
requives €,62,05; H,4.85%).

132-(3°:6" -diacetoxy-benze) -7 _hydroxy.cycloheptene 3 .one

The above diacetoxy diketone (5 go.) imn ethanol (200 ml,)
vas hydrog@natad (450 mlo) in presence of platimum dioxide
{ 150 mg.) at room temperature and pressure, The catalyst was
filtered off and the solvent was evaporated in vacue, giving a
gum (5 godo It vas chromatographed over silica, elution with
chloreform gave a small quantity of starting material confirmed
by infrared spéctgumo loPo and mixed mop. (174°¢), Tho main
product was desired product , erystallised from petroleum cther
{(bape 60%80@63 $0 a white so0lid m.p. 143@1&?@65 VEaz. 3344 {(0H):
1751, 1706 (sst@r); 1687 { C=0) cmﬂwl~(nujol)a {FPound 61,8;
H”5°553f61$H1606 éequifés C,61,65: U,5,15%),

152-(3°36° ~diacetoxy-benzo)-7- acetoxy-cycloheptene-3 -one

was prepared from the above hydroxy compound in the usual fashien
aad crystallised from petroleum ether (b,p. BGwQOQG)g had @opa
132669 ﬁnd@ﬁéeSsed by the material previously doseribed,

132_(39:6°~éiﬁydro§g*benzo)~c§c1@hapten333°on@

1:2-(3%:6% -dihydroxy-benzo) cycloheptene=-327-dione { 3 g.)

in ethanol (~200 ml,) was hydrogenated (~370 mls 34 hre,) ia
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presence of pallad&éiseﬂ charcoal (150 mg, 20%), Tho eatalysd
was filtered off and the solution vas diluted with vates {oxreoss)
and extracted with ﬁathyl@ne¢ch1@w1&eo it vas dried over soedinmm
sulphate aﬂd the sélveﬁt uas ovaporated giving a yolleow matowrial
(2.8 g.)o Thevreqmi?@ﬂ maserial was @?ystallﬁsad from poteeloun
other {bono 80-100%C) and ﬁad Mope 124-125"¢ ) mazKe 3225 (OK)s
1613 (oC50) cmo~r (nujoddo (Found €,68.6; W,E.053 Cy9l; o0
requives C,68,7%; H,603%).

Pho eo?yesponding acetate obtained by $ho conventional
method, had mope 113=314°C . (Found, 64,5; H,6,05; €360
roquivres Cnéﬁoaé ,5,85%) S%Em@%mée vas confirmed HY RolloXo
spe@t?asen@ya

Hydrogenation in presence of Rangy nickel

132w(3°:69-&ihydroxy_b@nza)_cysioheptenem3:7mdione (2 g.) in
ethanol (150 ml,) was treated with hydrogen im presence of Raney
aickel (150 mg,) at roam‘iemperatur& and pressure, Hydrogen
absorpbion (48 m19) was observed in 30 hrs., The eatalyst wvas
fiiﬁe%ea off, and the starting material (2 g.) vas recoverod &%
evaporation of the.sglven% undey vacuum.

Reduction with sodium bovrohydride

(1) B=2~K3°36¢-dihydroxy_benza)_cyelahept§ewﬁ:?adion@ (3,04 go)

in ethanol (200 ml,) was treated vwith sedium borohydride (2 g.?

and left standing for 5 hrs, when methanel was added te docenpose
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the ancess of weducelng ageéto Pho contents vore Allutod vith water,

acldified with hydrochlovie acid and extracted vith chlorelerm

which was dried over sedium sulphate and evaporated, piving a

s61id product (.0 g.) c¢rystallised from ethoes, héd BaPo 2508850
viax., 3448 (0R), 826 (!ﬁ[) @mOQE (Found €,50,8; H,4,75;

663ﬁ3®2) requires C,50,7; H,4,25%),

(i4) 2:3-Cyecloheptens -1:4 benzeguinone

ﬁgefiﬁﬁg6ﬂ4dﬁac@%oxy_banza},syelehap%@naejs?adi@n@ {1 god
in ethanol (~100 ml,) was shaken with sodiuva borohyderide ( 1 golo
Avter standing over night the excess of metallie hydeide vas
decomposed with methanci. The contents vere dilﬁ%éd vithk water
{oxcess) acidified with hydrochloric acid and oxtracted with
méﬁhyl@n@ chleride, The organic solution wvas ﬂriéd ovey sodiunm
suiphéﬁag and the solvent was evaporated giving a dark broun
product (0,66 g,) . After distillation at 100-320°C/,5 mom,
the produet from petroleum ether (bop. 6OQQO@C) vas golden
y@li@w crysta1g9 HloPo 82@G;vmaxg 1640 (-wCan @mnﬁﬂ {nujol)}
(no hydroxyl peak)., (Found C,74.4%; H,7.35; Gllﬁlaoa requires
CoPhols; My6.85%),

C Cremienseas Matuop

Reduction with lithivm_aluminlum -hydedds

Powdered-tithiun_aluminiun hydride (2.4 go)-was—added
Po—a_solution—of 1:2-(39:69 -dihydroxy -benzo) cycloheptens-3:7-




dione {3 g.) was refluxed in toluene with amalgamated zine

(8 g.) and concentrated hydrochloric acid feor 20 hrg, The
organie layoy was separated and the selvent wvan evap@?aé@ﬂ
giving a liquid (2,14 g.), vhieh was chromatographed over silica
with benzens/petroleun ether (bop. 60-80°C) (3/3) giving tvo main
-products,

(i) Bydrocarbon {~ 1.3 g.) distilled at 60=65/.03 m.m, %0 a

thin colouvrless liquid, infraved did not indieate any functional
group. (Found C,87.763; H, 11,46; clﬁﬂig requires C,87.92,
H,12,0%)c V.P.C, indicated to be a mixture of three gubstances
(X531, XLIXI, ALIVY a,byc, or d)

(i1} 1l:2-(3? - Hydroxy-benzo)-cycloheptens {~ 0,6 go) erystallised
£ om pe%ro@&um ether (b.p. QOaGOGC) in needies, W,Po 111@132@09
sublimed wopo iza@C maR. 3289 (0H) 1370, 1247 (C=0<H) em, ™
(nujol) (Found C,81.15; H,8,25; 011H140 requires C,81,45;
Ho80F%3 0
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o hydy
‘ g - PR 7Y
Roaction of acetone with 1:2-~(39:69 dihydroxy-benzolicyclo=

hoptel-snasdeone (RXEVIII,R=0H) in prosenco of hydrochloric necid

Phe above aleohol} (.5 g.) in acetone (50 ul,) was $rentod
vith concentvated hydrochlorie acid (5 mlo)o Af%or 1 he, 48
vas diluted with vater (oxcess) vhem the yellew @aﬁerial {é@o Mo )
wvas sepavated, I% vas erystalliged from pa@relgum ebhor Qéap@
60-80%) and i¥ had wmepo 122-124°%, Ynasn. 333%.€6H)0 1639 ¢ CoBd
o, =t (nujol). . (Found C,67.7; W,5.5, Cy,H, .0, roquires €o67.7,
H,605%). C

The trihydroxy derivatives (XXXVIIX,R=0Aec) of tho abovo
. alcohol under simblar conditions gave the same pr@ducﬁg as.
confirmed by iafrared, m.p. 122%nd mized MoPe wag not dfpressod
(123=122°),

Attempted dehydration of 1:2-(3°:6°-diacetoxny-benzo) -7 -hydroxyl

syclohept-l=enes3=one (ALV, R=0Ac, R=OH)

(i} 7The above alcohol (1,8 g,), tolueme (200 ml,) and traces
of p~toluene-sulphonic acid were refluxed for 12 hrs, using a
Dean and Stark sepavator, The toluene was washed with water
and then evaporated giving the starting material (1,4 g.o)

{i1) The above alcohol [(XLV,R=0Ae; R=0H), 1.3 go]

vag obiveed in polyphoophorie acld (200 g., ak 1@@@3 Fowr 30 mipme,




9

and diluted with water (excess), The organic material was
extracted with methylene chloride, dried and evaporated giving
a black tar (09‘4‘ ga)o

Reaction of ethanol on 1:2-(3°:6°-dihydroxy_benzo)-?_hydrozyl

cyclohepi=leene=3-one in presence of hydrochloric acid

The above alcohol [{(XXXVIII,R=OH), 2 g.] in ethanol
(100 ml,) was treated with concentrated hydrochloric acid
{8 ml,), After 24 hrs, the mixture was diluted with water
(excess) and the organic material (1,2 g.) was extracted with
methylene -chloride in the usual fashlion and crystallised from
petroleun ether (b,p. 60=80°), 1t had MoPo 9609 and thin layor
indicated i% to be a single substance, It showed ¥ max, 3136
(OH), 1645 ( C=0) cmofg {(nujoil), (Found C,64.95, H,6,55,
Cy ol 40, Tequires C,64,85, H,6,35%),

The corresponding acetate, obtalned in the usual way,wse
purified by chromatography over silice and crystallised from
petroleum ether (b,p. 60-80°), It had m.p. 116%, (Found

C,64,45, H, 5,2, 01?H1606 requires €,64,55, H,5.,1%),
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