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‘THE ‘GEDHA;COGRAPE[C ADSORPTION OF 9-CYCLOHEXYLANTHRACENE AND

THE SNYTHESIS OF SQUE : 3% . SUBSTITUTED O-BENZYLBRIZOPHENONES
INTRODUCT ION

In 1940, Bradsher (1) introduced the method of eronatic
cyclodelvdra.ti'on of ketones of r_tyj:e I to the corre;spondjng su_b; |
stituted anfh:.'acenes of type ITI, This.method provides the most
gerierally useful method of synthesizing meso substituted enthra-
cenes. This general method was extended in subsequent

papers (2, 3, 4, 5, 6, 7). and attempts were later made to present

CH,
_— # HO
T.o
R R
I II

. R = alkyl or aryl group.

the mechanism for this reaction (1, 5, 6, 7, 8, 12). In 1944
Berliner (9) presented a mecha:ﬁ.sm and also explained the effect
of changing-R on the rate of reaction. Vingiello (7} in testihg
the validity of Berliner's theory obtained what apbeared to be

a mixture when he attempted to cyclize a ketone of type I, where



R = cyclohexyl, to the correépdnding substituted anthracene of
~type II., It is the purpose of thisrinvestigation to attempt to
resolve this mixture by-chromatdgrapﬁic adsorption analysis and
isolate the cyclized ketone,

| A second purpose of this investigation is to prepare
certain ketones of type I vhere R is an aryl gfoup substituted in
the meta position. It is desifable'to prepare these new kétonés_

so that later investigations of the effect of the farioﬁs meta

substitutéd groups on the rate of cyclization ngy be carried out.



HISTORICAL

While engsged in the synthesis of certain organic acids

| _.»{itﬁl‘the formula 022H2002, an example of which is:

cH
25

C F06H5)2

COOH

Bergmamn (10) had need of O-bengzylbenzaldehyde. The
last step in the preparation was the hydrolysis of the acetal of
the O-benzylbenzaldehydé in boiling hydrochloric acid. He obsen—ré;iw
~ that when the acetal was hydrolyzed in boiling hydrochloric acid,

a small gmount of enthracene was formed along with the expected
aldehyde.

The snthracene, probably formed according to the above



equation, is unusual in that 1t takes place gt the low temperature

of sbout 120°, Be;r-gmazm regéﬁr‘ded this eyclization as a modifiention .
of the Elbs synthesis of enthracene derivatlves, and although no
further investigation was attempted, he did propose the following

pechanismt

In 1940 Bradsher (1) sav in this formation of enthracene a
new pas}sible nethod of synthesizing meso~substituted anthracenes. 12
the hydrogen in ths O-benzylbenzaldehyde could be substituted by an
elkyl or aryl group, 1t might be possible to synthesize 9~ olkyl wnd
9- eryl anthracenes. Semraj. 9~ substituted mthracenes (IV) were. u

prepered in good ylelds starting with the corresponding ketones (IIL).

C’gﬁ

.c‘m
R

L1 R = alkyl or aryl group

Bergmann had pointed out in his proposeé nechanian that -
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enolizabion was necessary for the reaciion to take place. Smith

(11) found that the eyclization oceurred with O-benzylphenones where
enolizabion was impségible, Tbisiashcwéd élea:ly that Bergnannts
propozed mcachéni,sm zéas not correct. The Elbs rjeaction‘is & pyi‘clyais
ta&ing place at sbout 500°, but the c&élodeh&dﬁation reactiona con-
sidered a:::e gcid catélysed reactions téking place at a relatively
low tempersture. Later work (7,9) has shown that the steric and
electronic effects of ihe s&bétituted groups nust be considered

in the eyclodehydration reammi. ' |

In 1943 Bradsher and Smith (5_) proposed & mechaniom
for the cycliza;tian that woﬁi& account for the fact that the reaction -
was aeid 'cata.lyzeci and did not involve lenol;iza‘ticn. This mechanisz
1s shown in Chart I, As later expressed by Vinglello (7a), Othe
first step is the addition of a proton to the oxygen atom of the
- carbonyl group., This leaves the carbon atom with an electron defi-
clency which 1s satisfﬁ.ea?_by an attack on the ortho posit.wn'of the
benzene ring. Following elimination of a ﬁmtcn, the anthrol zmderm
goes transazmu.llar elirinstion of water.
Zﬁ 1944 Berliner (9) published work showing the influence

of n-alkyl groups on ‘t.hé rate of qﬁrclizaticn of ketones of type

¥V to the corresponding dlsubstituted anthracenes of type VI. He
observed a decrease in rate with increaging lemglth of the allyl
chain and assumed that the intermediate hydrol lost water very ‘
easily,



v VI

R = mbthyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, phenyl,
benzyl. |
It was pointed éut by Vingiello (7b} that a compariéon of
the rates of cyclization of the ketones VII, VIII and IX would ap-

pear interesting. By such a comparison the effect of steric hinder-

on CH cH
00 0=0 i : - :c|:=o :
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|
cH

2
'.CH2 \ THZ
: C%a\ //£H2
CH2

Vil VIIX X






ance can be observed. The carbonyl group in ketone VIII is less
hindered because the phenyl group has been removed from its irme-
diate-proximity. A comparison of the rates of cyclization of ke~
' tbnes;VII and IX would give information regarding the effect of
the double bonds in the benzene ring. Here the steric factor was.
kept fairly coﬁstant and the eleqtronic effect was changed.

In the cyclization of O-benzylcyclohexylphenone, it was
noted by Vingiello (7d);that the h}drol'postulated as an interme- ‘
diate could lose water in two ways, yielding two- different compounds,
an unsaturated compound (XII) and 9—cyclohexylan£hracene(XIII). This
is shown in Chart II. It éppears that this did happen since the
product of the‘cyclizaiion had a 64° nelting range. Repeated re-~
-erystallizations fron 95% ethanol did not give a sharply melting
solid. JAn attemplt toresclve this mixture by chromatographic
adsorption enalysis would appear to be an intéresting problem.

. Bradsher and Vingiello {12,7¢) in an attempt to gain
nore information asbout the cyclodehydration reaction prepared ketones
of the type XIV.and studied the rates of cyclization of these Lketones.
CH

C=0

X =H, Ci, F, C1 and Br

XIw



It wuld appear interesting to prepare certain meto-
substituted phenyl ketones of type IV in the hope that leter in-
vestigations in the rate of cyclization will present information

cH

x:%’ WB’ F, cl, oJ'I.dBI‘

v

which omn be correlated with that already obtained to ahed light on
the mechanism of the resction.



DISCUSSION OF RESUITS
Having decided to prepsere ketones of type XV where:
X = CHy, CF3, Cl and Br, the next step was to snytheaize them. The

seme procedure as that used by Bradsher {1) end Vingiello (7) was

used in preparing the ketones of type XVI.
CH
R

Vi

R = Cyelchexyl or m-subst. phenyl

A Grignard resction between o-chlorobenzaldehyde (XVII)
end phenylmagnesium bromide gave a 77% yleld of o-chlorobenzhydrol
(XVIII). This hydrol was reduced with red phosphorus end iodine in
acetic acid solution to o-chlorodiphenylmethsne (XIX) in 84% yield.
A von Braun reaction on the chloro compound gave en 85% yleld of
o-cyanodiphenylmethane (XX). This nitrile was allowed to react with
the gppropriate Grignard reagent and then hydrolysed to the ketone
(XXI). This procedure is shown in Chart III,

The o-benzyl ketone of type XXI where, R = m~bromophenyl

was prepared according to the following procedurs. A Sandmeyer
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reaction was used to convert enthranilic scid (XXII} to o=bromo-
benzoie acid. (XXITI) in 63% yield. This acid was converted to the
acid chloride (XXIV) in 94% yield using thionyl chloride. 4
Friedel-Crafts reaction between the acid chloride and benzene gave
o=bromobenzophenone (XXV)} in 874 yield. This ketone was reduced to
o-bromodiphenyimethane (XXVI} in 74% yleld using red phosphorus and
hydriodic acid. The Grignard was then prepered from this halide
and allowed to react in a reverse Grignerd reaction with m-bromo-
benzoylbromide (XXVIII) giving 2-benzyl-3'-bromobenzophenone (XXIX)
in 46% yield. This procedure is shown in Chert IV.

Although the m-flurophenyl ketone wss not prepared, a syn-
thesis has been outlined as is shown in Cheart IV, This nmethod is
based on the oxidation (13} of m~flurotoluene (XXX) to m~flurobenzoic
acid {(XXXI) in hot chromic acid and sulfuric acid solution. This
acid can be converted to the acid chloride (XXXII) using thionyl
chloride. A reverse Grignard reaction between o-diphenylmaegnesium
bromide (XXVII} and m-flurobenzoyl chloride (XXXII) should give
2-benzyl-3'~-flurobenzophenone (XTXXIII).

Since no suitable halide could be bought for the synthesis
of 2=-benzyl=3'-trifluromethylbenzophenone, Shields and Wellerstein
(14) prepared m-bromo benzotrifluoride following the procedure

used by Simon and Ramler (16).
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A Szndneycr reczcetion wos run on meaminobenzotrifluoride (XXKIV)

and n-bromo bonzotrifluoride (JOXV) was obtained in 637 yleld. The
Grimerd roagont of this halide was allowed to resct with o-¢yanodi-
phenylmethane (XX} and 2-benzyl-3'-triflurcmethylbenzophenone was
obtainaC in 445 yleld.

Syclohexylnmegnesium bronide was allowed to rezct with
o~cyanodiphenyimetheno (XX) and 2-benzyicyclohexylphenone (ICIVI)
wes obtained in 82¢ yield, An sttumpt to eyelize this ketone re-
gulted in what azocsred to be a mixture with a 64°% melting range.
An epirical chromatogrephic adsorption analysia was carried out to
detemine the proper adsorbent and elucnt using A-541/2 Adsorption
Auming supplied by Fisher seientific Co. snd hexaao, b.p. 65-67 .
This empiricnl acsorption analysis indiccted that about 37% of the
mixture obtained from the cyclization of the “etone (XONVI) wos =
const.nt nmelting solid, z.p. 136-13?°, which was thought to be
9=cyclohexylentirecene (XOVIII).

Another adsorption analysis was rmun using the erude nixture

obtained from e second cyclization experirent, The sdsorption column



CHART IV










was wet packed with A-541/2 Adsorption Llumine end hexene, b. p.
65-67° vas used as olusnt. The crude cyclization product ves
partially dissclved in hexene and poured onto the coluwm. The
eluant wvas allowed to flow through the column and ¢ollected dropwise
in fiftean frections of 40 mi. each. Fractions 5, & and 7 were com~—
bined and the solvent ovaporated off. The residue was reerystallized
from 953 ethanol. It was found ihat 278 of 4he ohroamatographed
material was a comstant melting solid, m.p. 136-136.5°, which wes
thought to be 9-cyclohexylanthracene (XCXXVIII)., The residue from
the othor fractions had wide nelting ranges and recrystallizetica
from 95% ethanol gave no pure products,

It hos been pointed out that when 2-benzyleyclohexylphenone
(CXVI) is cyclized, an unstable hydrel is postulated es an intermediate.
It i3 possible for this hydrol to lose water in two weys and give two
compounds, 9=cyclohexylanthrscene (XLOVIIX) end an unsaturated com=
pound {DXXVII). Since the cyclization experiment is carried out in
a strongly hydrobromic acid solution, it is possible for the addition
of hydrogon bromide and Lromine to take place st tho unsaturzted
linkeage. It appecrs that the compounds NOOX, IL and XLI could also
ba in the nmixture.

In an effort to cotsblish vhetker any of these campounds was
being formed as a result of the addition of bromine to he unsaturacted

linkage, another cyclization experiment was made, The crude mixture
obtained from another cyclization experiment was dissolved in ether,
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weshed three times with sodium carbonate solution to remove gll
traces of the hydrobromic acid, and finally washed with water. A
Beilstein test on the ethereal solution of the cyclization product
was negative. This would indicate that no free bromine present in
the cyclization mixture had attacked the unsaturated linkage if it
formed,

The ether was evaporated off and the residue was chrometogrephed,
again collecting the percolate in fractions. It was found that 32%
of the chrometographed materisl wes a constant melting solid, m.p.
135.5—136.5?, which was thought to be 9~cyclohexylanthrecene,

4 liquid appeared in certain fractions, Attempts to crystal-
lize this liquid from 95% ethanol were not successful. It was thought
that this liquid may have been some of the unreacted ketone which had
pessed through the sintered glass fummel used in filtering the cyclized
product. An attempt to prepare the oxime derivative was not successfui.

Recrystellization of the residue contained in the other frac-
tions from 95% ethanol gave no products in quantity or pure enough
for analysis.

Now that 9-cyclohexylanthracene (XXXVIII) was thought to have
been resclved from the mixture obtained from the cyclization of
2-benzyleyclohexylphenone, it seemed necessgary to attempt to prepare
it by some unequivocal snythesis.

The only method for the preparation of 9-cyclohexylanthracene

to be found in the literature is that of Willemart (17). A Grignard



resction between snthrone (XLII) and cyclohexylmegnesium bromide jives
sn intermodiatc hydrol (XLIXX) wvhich le dehydrated by heating with
acetic acld containing a little sulfuric acid to give a comstant

|
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malting s514d in 84 yield, m.p. 136-136.5°, which wes thought to be



9~cyelotiexylanthracene. The point that Willemert obviously missed
is that this intermediate hydrol can also lose water in Two ways to
give two entirely different compounds. It would be expected that the

atlion of weber leading o the foimation of G-~eyilohexylenthirg~
cone would be favored. Willemart's {17) erticle was not complete
in that no experimental work was inecluded. He did mot give solvent,
temperature of Fesgtiom, or the yield he obtainéd. A& mixed meliing
point of the compound obtained from the cyclizgtion experiment
and thought to be 9-cyclohexylanthracene and the compound obtalned
by the method of Willemsri gave no depression in melting point.

Ti,xe low yleld is probably due to the formeation of a
large smount of bicyclohéxyl due to a coupling reactiom. Attempts
to decrcase the degree of coupling were without msuceess, and in
later experiments the yisld wds nst Iinoreased.

It i1s possible that a chrometographing of the bicyelohexyl-
S~cyclohexylenthrasens mixture would gime a niore complete separa-
tion then erystallization from 95% sthanol.

An attempt was mede to prepare 9-cyclohexylenthrecene from
9-brogiosnthracene (XLV) and oyclohexylbromide in a Wurtz-Fittig

reaction. A procsdure analagous to thet of Barnett and Cook (18)

was used in preparing 9-bromomthracene (ILVI), Anthracene was
brominated by a solution of bramine in carbon dlsulfide to give

94 10~dibrome-9,10<dikydroanthracens in 86F yleld. The dibromide was
suspended in sahydrous toluéﬁe for five dsys ehf then hesated with



XLV

the evolation of kydrogenbromide giving G-bromoantirecens (XLVI) in
TIE yleld. A Wurtz-Fittig reaction between the S-lronoanthracene end
¢yclohaxylbronide gave an orsnge oil containing scne crystalline
matorial. This crude product was chromstographed and the percolate
collected in five fractions. The eluant was eveporated off and &
melting point taken of the residue in each fraction. No crystslline
naterial was obtained thot had a nelting point pmear that of
Secyclohoxylanthracene,

It ig possible that coupling took place and the large
amount of orenge oil was bieyelohexyl. OSone resin formed which
indicated polymerization teldng place in the reaction mixture.

The last sttempt to prepare G-oyclobexylenthracene was
the slkylation of snthrone using essentially the procedure of Hallgarten
(19). This procedure is shown in Chart VI. The potassiwm 3alt of

mathranol was allowed to rezst with the syclobexylbromide ziving a
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black residue, cyelohexylhydrogathrone (XLIX) in 81% yield. The
reduction of this substituted anthrone with red phoaphorus and
hydriodic acid gave a brown oil in 544 yleld. Several crystolli-
gationa from 955 ethanol gave vhite needles, m.p, 77=78° in 18%
yield., This product olwiously is mot the desirod product. Due
to the larpe molecular weight of the eyclohexyl group, we would
mot expect dlalkylation to take place in the anthrmaol.



EXPERTMENT AL

Snythesis of o-Benzylbenzonitrile {1, 7d),

o-Chlorobenzohydrol I (1, 7e). A Grignard reagent was

prepared from 37 g. of magnesium; 242 g. of bromobenzene, 400 ml,
of anhydrous ether, and a crystal of iodine; During the pddition of
the bromobenzene, the reaction'was vigorous and coéling with ice-
water was necessary. The mixture was stirred and heated under re-
flux for one hour. The mixture was then coaled to room temperature
and a solution of 109 g. of o-chlorobenﬁaldehyde in 100 ml. of
snhydrous ether was a&ded drapwise with stirring. The nixture was
heateé under reflux for one hour, then cooled to Toom temperature
and decomposed with ice-cold 205 amnonium chlaride. The ethereal
layer was.separated. The residue was washed twice with fresh ether
and the coﬁbined ether extracté were dfied over anhydroﬁs caleimm
sulfate and conceﬁtrated. The.residue was distilled at 5 mm.
pressure, and the fraction boiling at'163-176° (rit. (7), b.p. 163-
1760 (5 rm.)) was qollected.' This viscous liquid crystailized an
standing; yield.130 g. (77.5%). |

o—Ghlorodigheﬁximethgge II (1, 7d). A mixture of 118.4 g.
of o-chlorobenzohydroi, 24 g. of iodihe, 247g. of red phosphorus,

118/, ml. of glacial acetic acid, and 118.4 ml. of water was heated

under reflux with stirring for thirty hours. The reaction mixture
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wes then cooled to room temperature and the excess red phosphorus

was -filtered off with suction, The solution was carefully neutralized
with sodium carbonate end then poured oﬁrice and extracted twice
with ether. The combined ethereal extracts were washed with ice-
cold 10% sodium hydroxide solution until the free iodine was removed.
The solution vas ﬁashed with water, dried over anhydrous calcium
sulfate, concentrated, and fractionated under reduced pressure.

The fraction boiling at 138-142° (5 mm.) (Lit. (1), 144° (5 mu.))
welghed 92.5 g. (843). ‘

o-Bengylbenzonitrile IIT (1, 7e). A mixture of 92 g. of

o-chlorodiphenylmethene, 48 g. of cubrous eyanide, spproxinately
0.01 g. of anhydrous cupric sulfate (20) and 47 g. of enhydrous
pyridine (21) wes heated in a metol bath at 250°., The pyridine

wés allowed fo boil off slowly over a period of £wenty hours, The
reaction mixture was cooled to room toemperature and a crude separa-
tion from the residual mass was accomplished under 8 mm. pressure
using the von Braun distlllation apparatus.‘.The distillate was
cooleﬁ and poured into dilute srmonim hydroxide; The solution

was cooledkand extracted several times with ether. The combined
ethereal extracts were washed with cold 2 N hydrochloric acid, then
with water, and finally dried over enhydrous calcium sulfate-aﬁd

concentrated, The residue was fractionated under reduced pressuie

and fhe fraction boiiing at 153-154° (3 m.) (1dt. (1), 160-164°

(4 mn.)) weighed 74.8 g. (85.5%).
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Synthesis of o-Benzyl-cyclohexylphenone from o-Benzylbenzonitrile.

o-Benzyl-cyclohexylphenone IV (7f). A Grignard reagent

was preéared in anhydrous ether frc;m 4R.2 g. Of cyclohex,ylbfomide,
b.p. 101-103° (120 ma.) and 6.3 g. of magnesium. Most of the ether
was distilled off and a solution of 20 g. of o-Benzylbenzonitrile
in 206 mt, of anhydrous'benzeﬁe was added dropwise with stirring.
The solution ﬁa.s heated under reflux overnight and then decomposed -
with 86 ml. of ice-cold 20% amonium chloride solution. The benzene
leyer was separated from the residue. This layer was then heated under
reflux with 150 ml. of 2 N hydrochloric acid for ten hours, cooled to
roon temperature and washed twice }ﬁ.th water. The benzene layer was
concentrated and the residue fractionated under reduced pressure. The

yellow oil obtained weighed 23.8 g., b.p. 202-203° (3.5 m.), (Lit.
| (7£), b.p. 194-196° ( 3 m.)). (82.5%). Attempts to crystallize this

product from 95% ethanol and from petfoleum ether were not successful.

Cyelization of o-Benzyl-cyclohexylphenone,
Experiment #1.

A solution of 5.0 g. of the gbove ketone (IV) and 200 ml.
of acid mixture was heated under reflux for foi'ty-eight hours. The

mixture was cooled slowly to sbout 1°. The crude erystals which

formed were filtered with suction_ end dried in a vecmum dessicator.



Two recrystallizations from 95% ethanol geve 0.8 g. of yellow

crystals, n.p. 130-181°%, (17%).
Experiment #2.

A solution éf 3.0 g. of the ebove ketone (IV) and 100 nl.
of acid mixture was heated under reflux for fifty-two hours. The
nixture was cooled slowly to 1°. The crystals which formed were
filtered with suction, washed with 10 nl. of water, and dried in &
vacuun de"sicator. Yellowish~green crystals were o'btained Mm.P.

120-187°; yield, 1.2575 g., (45,o)
E:-’:periment #3.

A solution of 2.0 g. of the above ketone (IV) and €0 ml.
of the acid mixture was heated under reflux for i‘or‘é.jr—éight hours, |
The mixture was cooled slowly to about 1°. The erude crystals which
formed were filtered with suction, washed with 10 ml. of water, and
dried in a va&uum dessicator obtaining a gumy, brown mass weighing
1.0705g., P, 103-160°, (57.3%). This brown mass was dissolved in -
'ether, washed three times with sodiwm carbonate solution, then m.th
-water end finally filtered. A Beilstein test on the ethereal solution

‘was negative. The ether was evaporated off aznd the residue dried in 2

¥a11 nelting points were taken on a calib:'a:bed Fisher-J ohns
Melt:mg Point Apparatus. .
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vacumm deslceator. Brovm crystals were obtained, m.p. 90-120°;

yield, 0.9444 g. (50.5%).

Regolution of 9-Uveclohexvlanthracene by thé Chronatozraphic
Adsorption Analysis of the Mixture Cbhtained From the Cycllzatlon
of o—Benzyl—cvclohe*cvlnhenone

Experiment #1,

9-Cyclohexy ianthracene V., A0X 160 m..édsoi'ption
colunn was wet-packed using A-541/2 Adsorption Alumina, 80-200 ma.,
obtained from the Fisher Scieﬁtific Co,, and Celite Aﬁa]ytical
Filter Aid made by Johns-Manville., The mixture obtained from Experi-
ment #1 of the cyclization'ei*pgrimenf was partially dissolved in
he}:_ane"b.p. 65-67°, ~end poured on to the adsorption colum. The
eluant was allowed to flowl through the column and the pércolafbe was
collected dropwise in four fractions. The column was washed down with
scetone and this eluznt collected as fractioxi five. The eluant was
eveporated. After drying in a vecuum desiccatc;r, the wéight 61‘ the
residue in each fraétion wés obtained and the melting point was tzken,

This deta is shown in Table I.

Table I

Frection |Wt. of Residue | Eluant Color I.P.
No. in g. ) S
1 - Hexane - —————
2 0. , " Wt. ery. | 129-134°
3 0.1 " Yel-wt.cry. | 126-179°
4 0.05 w oo | 379-207°
5 0.1 Acetone| Brown cry.| 188-204°
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Fraction 2 was recrystallized from 95% ethanol and filtered,

giving white needles, m.p. 136-137°, (Lit. (17), 135-136°); yield,

0.3 g, (373).

Froctions 3 and 4 were ‘combined and recrystallized from
95% ethanol, giving a small amount of yellow powder, m.p. 189-212°,

Fraction 5 was recrystallized from 95% ethanol giving
0.061 g. yellow pouder, m.p. 181—2040, with some melting at 265-275°,

- Experinment #2.

9-Cyelohexylanthracene V. A 2 X 22 em. adsorption column

was wel-packed as illustrﬁted in Figure‘ 1, using 44.5 g. of A~541/2
Adsorption Alumina, 80-200 rmm., obtained from the Fisher Scientific
Co., and Cellte Analytical Filter Aid made by Johns-Menville. .The
1.2575 g. of yellowish=green crystalline mixtui'e o'ﬁtained in E:{'peri—
nent #2 of the Cyclization of o-Benzyl-cyclohexylphenone (IV) .
.Experiment was partially dissolved in he::aﬁe, b.p. 65-67° , and poured
on the column. The eluant was allowed to. flow slowly through the |
column and the percolate was collected dropwise in 40 ml. fractions
in weighed Erlenmeyer flasks., Cormencing with fraction flask #12,

a 2% solution of 95% ethanol in hexane was used as eluent. The
 adsorption colunn was washed down with acetone and the percolate
collected as fraction #15. k. The eluant was evaporated off and the
flasks were dried in a.vacuum desiceator. The flasks were again

weighed and the weight of the residue collected in each fraction



TAELE II

Fraction Wt. of Residue Eluant H. p.
No. inng, ' '
1 3 L0
2 4 "
3 6 8 o
4 161 " 89-122
5 190 n 134=135.5°
& 143 " 135-136,5°
7 110 . 13/~135.5°
g 89 45 12/~134°
9 62 40 122-133°
10 30 " 114~204°
11 40 2 172=194°
12 32 n 179-197°
13 27 U 169-179°
14 270 " part oil
15 79 - L] n <]

Total - 14fng, (993 recovery)
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obtained. The dsta is collected in Table II.

Fractions 5, 6 and 7 were combined and reérystallized
from 95% ethanol, m.p. 136=136.5°; yield 0.3285 g. (26.5%). Two
nore recrystallizations from 95% ethanol gave white needles, m.p. ‘
136-136.5°, (Lit.(17) 135-136°). |

Angl, Caled for G H

o0 Hog? C, 92.26; H, 7.74.

Found: C, 92,00; H, 8,10.

Fractions 1/ and 15 were combined and recrystallized
from ethanol and weter obtaining what appeared to be a brown mix-
ture of solid and oil, m.p. 129-1930; yield, 0.1375 g; A solution

of this residue in 95% ethanol gave a positive Beilstein test.
Experiment #3.

9=Cyclohexylenthracene V.

A 2 X 22 cm. adsorption column
wés'wet—packed.as in the preceding experiment using 30 g. of A-541/2
Adsorption Alumina and Celite ﬁnalytical Filter Aid. The 0.9444 g.
of brown crystalline mixture obtained in Experiment #3 of the
Cyclization of o-Benzyl-cyclohexylphenone (IV) Experiment was partial-
ly dissolved in hexane; b.p. 65-67° end poured on to the adsorption'
column. The_éluant wes allowed to pass Slowly through the column '
end the percoclate was collectgd dropwise in weighed Erlenﬁeyer
-flasks, Commencing with fréctionAZS a 1% solution of 95% ethanol

in hexane was used as eluant. The adsorptioh column was washed down
with acetone and the percolate collected as fraction 28. A Beilstein

test was made on each fraction and in eazch case the result was



TABLE III

Prection Ht. of Regicus Rluent Elusnt Color RoPe
Ho. in oy, ' Vol.
in nl.
1 0 Hexane L0 Colorless
2 - 66 " " n 101~127°
-3 268 " " " 117-133°
A 7 n n " 121-12909
5 a1 n n n 121_1320
6 A5 ] 1 n 167_1830
7 27 " " n 152-196°
8 T 13 " # n 177-203°
9 13 n n n 158-183°
10 9 " n d 149=193°
11 .6 " “ n 159-187°
12 1 n & n 159-182°2
13 (43 " i Yellow -
LV 5 " n " Yol. oil
15' 12 ) " ] n n n
16 : L 14 n n ;] n "
17 14 . 1] 100 n 1 1]
18 8 n LD Faint Yel n "
19 19 " " no®n n n
20 Y { # " Colorless |Clear lig.
21 6 n n " " n
22 5 " 11 1] L] #
23 11 n " i " i
21._ 13 1] ’ Li " 1] n
25 Lh 1% Et0H-Hex, 20 Yollow |3cme cry.,
26 .78 o n n Brown » u
7 27 f L0 n o L
- 28 10 Acotone n Colorless n "

Total = 947 mg. (1007 _fecovem) .
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negative. The eluant was evaporsted off and the residue dried in a
vacuun desiccator. The weight. of the residue in each fraction was
obtained., This data is collected in Table III. |

Fract.ions 2,3,4 and 5 were combined and recrystallized
from 95% ethanol, m.p. 134~135; yield 0.3063 g. (32.4%). Two more
recwstal]izaﬁions from 95% ethanol gave white needles, m. p. .135.5—
136.5%, (Lit. (17) 135-136°).

Fractions 6,- 7 and 8 were combined and two recrystalli-
zations from 95% ethanol gave white needles, ﬁ.p. 169-199; yield
0.0247 g. | -

Fractions 9, 10,1 and 12 ﬁere- r'ecnrsta.llized twice from
en ethanol-water mixture obtaining 0.0085 g. of yellow crystals, n.p.
184-216". - |

Fractions 16, 17, 18 u.ﬁd 19 were combined. Attempts to
crystallize f:;om an.ethanol—water mixture were not successfui.

Fractions 20, 21, 22, 23 and 24 were combined. Attempts
to crystallize from an ethanol-wafer mixture were not successful.,

Fractions 25, 26, 27 end 28 were combined and recrystalliz-
ed from 95% ethanol, m.p. 59-91°; yleld 0.007 g. Water was added
to the mother lquér until it became turbia. A brown oil separated

from the solution,

Synthesis_of 9-Cyclohexylanthracene from Anthraguinone.

Anthrone VI (22},  In a 2~liter round-bottomed flask equip-

‘ped with a reflux condensor, 104 g. (0.5 mole) of ﬁnthraquinone,
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m.p; 251-255", was mixed with 100 g. (0.86 aton) of mossy tin,

end 750'ml. of glaciel scotic acid was sdded, The mixbure was
heated to boili.ng; and in the course of two hours, 250 ml.(8.2
noles) oi‘ C. P. hydrochloric acid {sp. gr. 1.19) was added in

10 m1. portions t§ the boiling mixture. All of the anthrequinone
went into solution. The liquid was filtered through glass ﬁool
and 100 ml, of water added. Crystals began to fom on coo]iﬁg _
the solutidn to 10°. The crystals were filtered with suction, wash-
e;i with watei', and dried in a vacuum dcsicéator, yiel'd 92 g, n‘.p".
152-153° (94.8%). On recrystallization from a 3.1 mixture of
benzene and pe‘ﬁrolem ether, 70.6 g. (72.8%) of anthrone was ob- .

tained, m.p. 154-1550 (Lit.( 22}, m.p. 154—1550).

9-Cyclohexylanthracene V., A Grignard resgent was‘ prepared
from 16.3 g. '<.3f cyclohexylbromide and 2.5 g. of magnesium in 100 mi.
of enhydrous ethér.‘ The mixture was heated under .reflu:_c for one .
hour with stirring end then cooled to room temperature. A solution
of 9.7 g. of ant.hi'éne in 350 nl. 6f‘anhydrous benzene_ vas added
dropwise with stirring and the excess ether was allowed to distil
off. The mixbture was heated under reflux for twelve hours and then
cooled to room temperature, The mixture was decomposed with 16 ml.
(equivalence point) of cold 20% a::moniﬁm chloride and the benzene
lgyer separated from ‘the _residué_. The.residue was washed with fresh

benzene., The combired benzene solutions were concentrated and the

residue crystallized from an ethanol-water mixture. The impure hydrol
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was obtained as a mixture ﬁf yellow aﬁd white crystals, n.p. 110=-
230°; yield 6.7 g. The impure hydrol in a solution of 100 ml. of
acetic acid and 1 ml. of éulfuric acid was heated genfly for one
hour. The mixture was poured into 200 ml. of water and neutralized
with sodiuﬁ carbonate, The solid gum which separated was extracted
twlce with ether. _fhe combined ethereal qxtracts'weré washed with
3% sodiun hydroxide.solution and finally with waler. . The’ether
solution wes dried over anhydrous calcium sulfate, and conceﬁtrated.
The residue was recrystallized from 95% ethanoi, ji%lding gray
crystals, m.p. 122—1300; yield 2.9 g. Fou: recrystallizations_ .
from 95% ethanol gave slightly gray needles, m. p. 134—1360; (Lit.
(17) 135-136°); yield 1.02 g. (7.94). A mixed melting point of
this product and tﬁe 9;Cyclohexy1anthracene fronlfhe chronatographic

analysis shogéd no dep:ession.

Attempted Snybhesis of 9-Cyclohexylanthracene fron Anthracene.

9, 10-Dibromo-9, 10-dihydroanthracene VIT.(18), A solution

of 5 ml. of bromine in 100 nl. of carbon disulfide was slouly added to
18 g. of finely povdered aﬁthracene éuspended in 200 nl, of carbon
disulfide; while being cooled in an ice-salt mixtufe. After one-half
" hour, the solid was filtered and washed with cold carbon disulfide

end then with cold ether. The product when dried, weighed 29.5 g.
(86.5%). |
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9—Bromoanthracene ViII'(ISl_ A suSpenﬁidn of 29.5 g.

of anthracene dlbromlde in 150 ml. of dry toluene contalninﬂ 0.3 g.

of phenol was malntalned at room temperature for gbout flve days in

a flask pro‘vided with a celciun chloride drying tube. The flask

was then heated slowly to 50° and maintained at 50o for four hours.
The temperature was then raised to 980 for one;half hour, The toluene
was ranovéd under reduced pressure. The yellow residuec ias recrystal-
lized from 95% ethanol using a little charcoal; yielding 13.9 g.

n.p. 97-99°. An additional é.O g. was obtained from the éoncentrated
mother liquor, m. p. 97-99°, (Lit. (18), m. p. 98-99°). Total yield:

15.9 g. (718).

9-Cyeclohexylanthracene V, A dry, 3-liter, round-bottomed

flask was fitted with a Hopkins condensor, a caleium chloride drying
tube, a dropping funnel and a thermoneter. io-z.l g. of sodium ribbon
in 100 ml. of anhydrous ether, a solution §f 9.7 é. of é—bromoanthracene
and 6.2 g. of cyclohexylbromide in 200 ml. of anhydrous ether wes

added dropwise over a period of one hour. The reaction mixture was
naintained at a tempersture betﬁeeﬁ 20—250; The flask was'alloued to
stand four days with occasional shaking. The efher layer was poured
off and 200 ml: of methanol was added to the residué in the flask.

This alcohol mixture was hested under reflux with a 100 watt bulb

heater for four hours, then cooled to room temperature and poured

into 500 ml. of water to dissolve the salt. The alcohol solution
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was extracted wlth ether, The ether extract and decanted ether
solution were combined, .w‘a.shed twice with water, filtered and
| : :E'inially dried over anhydrous calcium sulfate. The solution was
concent.rated giving some crystaJJ.ine ﬁaterial mixed with a hea.vy‘
orange oil, |

. A2X 22 cm. adsorpt:.on column was wet—packed using 45 g.
of A—541/ 2 Adsorption Almn.'l.na, 80—900 mm., and Celite Analytical
Filter Aid. The crystal-oil mixture was partially dissolved in
hexane, b.p. 65-67° end poured on to the coltmﬁ. The eluant was
allowed to flow through the adsorption column and the percolate
was collected in five fractions. The eluant was evapoi‘ated off and

the weight of the residue obtained. The data is shown' in Table IV.

Table IV
Fraction | Wt. of Residue | ml. Solvent Residue
No.' . in L'lg.

1 — 100 —

2 6535 " ery.-orange oil
3 2142 - B ery.—yellow oil
A 67/, " white cry.

5 243 n vhite cry.

Aﬁ attempt to crystallize fraction 2 fron 95% ethanol gave
orange o0il with some crystalline material. |

| Fract:l':on 3 was recrystallized from 95?-{ ethanol end gave a

nixture of yellow resin and white powder on standing, m.p. 95—1520;

yield'274 ng.
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-Fraction A.was recrystallized from 95% ethanol and gave
yellow erystals, m.p. 179-186 ; yield 65 mg.

Fraction 5 was :eérystallized from 95% ethanol and gave
yellow needles, m.p. 183-219°; yieldIS& ng.

The adsorption colimn was washed down with a 50% acetone-
hoxane mixture and the eluant eVapora.téd off. The residue was
recrystailized fron 95% ethanol giving white needles, m.p. 193-

197°; yield 10 mg.

Attempted Synthesis of 9-Cyclohexylanthracene from Anthrone,

Cyclohexylhydroanthrone IX (19), A mixture of 10 g. of
anthrone withrld.g. of potassium hydroxide in 50 ml, of water, and

45 g. of cyclohexylbromide was heated under refiux fof four hours,
The reaction mixture wés cooled to room femperature, poured into

200 nl. of water ﬁnd the organic material was extracted with ethér.
ethereal.solution was vashed twlce with water, dried over anhydrous
caleium cﬂloride and concentrated. The unreacted cyclohexylbromide
was distilled Eff aﬁd 11.5 g. (81%) of black residue remained.

. Q—Giclohegx;ggthracene E; The black residue from above,
15 g. of.red'phésphorus and 15 ml, of 50% hydriodie acid were heated

The

under reflux for fifteen hours. The flask was cooled to room tempera-

ture and the organic material was extracted with ether. The ethereal

solution was dried over anhydrous calcium chloride and theﬁ concen—
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-trated giving a brown oil with some crystal formation. This browm
0il was crystallized from 95% ethanol gifing white crystals, m.p. 69-
730;_yie1d 5.9 g4y (54.5%). Three recrystallizations gave white

needles, m.p. 76=77°; yield 2.3 g. (21.2%).

Snyvthesis of Some o-Benzylbenzophenones from o-Benzylbenzonitrile.

2—Benzv1—3'-chlorobenzophenqgg X, A Grignard reggent was

prepared from 3.7 g. of maénesium and a solution of 39 g. of
m-chloroiodobenzene, b.p. 103-104° (14 mm.) (23) in 100 ml, of
anhydrous ether. The reaction started in.about one minute, After all
of.the halide had been added,_the_solution was heated under reflux
for one hour. Most of the ethef was distlilled off, the solution
cooled to room température end a solution of 10 g. of o-Benzyl- -
benzonitrile in 75-ml.‘of anhydrous benzene was added dropwise with
stirring. Ho.reaction was evident. -The mixture was then heated
under réflux for eighteen hours. The mixture was cooled to room
temﬁerature and decomposed with 25 ml. (equivalence point) of ice-
cold 207 amonium chloride. The bepzene lgyer was poured off and
the residue was extracted three times with fresh bemzene. The com
bined benzene:extfacts wefe heated under reflux with 200 mi. of

2 N hydrochloric acid with stirfing for eight hours., The benzene
laygr was separated, washed with water and concentrated. The residue

was fractionated under reduced pressure. The fraction boiling at

222-224° (5 m.) weighed 9.4 g. (593). Attempts to crystallize this
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viscous oil from ethanoj!., petroleun ether, and éhioroform failed.
This product was refractionated and a semple was teken which boiled
at 222° (5 tm.)

inzgl. Calcd. 'fc;r 020H15001: C, 78.30; H,4.93.

Found: C, 78.50; H, 5.09.

9~(~m-Chlorophenyl)~ enthracene XI. A solution of 2.6 g.

of the above ketone (X) in 100 ml. of the acid mixture was heated
under reflux for forty-eight hours. On cooling slow_ly to rocm
temperature and'theq to Qo the product ecame ocut of solution as an
oil. The reaction mixture was heated under reflux an additional o
twenty-three hours. On cooling slowly to Oo, the product crystaliizgd.
The product 'vas filtered, washed with 10 nl. of water and dried in a
- Vacum desiceator, yfileldin‘g 1_.8 g. _Qf greenj.sh crystals m.p. 128—1300'
(73.5%). Three recrystallizations from 95% ethanol gave 0.77 g. yellow
crystais n.p. 133-134" (31.49). -

Anal. Caled. for Cogfty3CL: Cy 83.195 B, 4.53.

Found: ¢C, s Hy .

_E_aen‘zvl-3'-nethylbenzophenone-JC[I, 'This ketone was pre=~
pared in a manner analogdus to that emplojed in f.he synthesis of
‘o—Behwl—cyclbhe:quphenone. A Grignard reagent was prepared from
3.7 g. of magnesium znd a solution of 26.6 g. of m-bromo toluene,
b.p. 65-69° (16 mm.) (24) in 100 ml. of anhydrous ether. A crystal

of iodine was sublimed in the rezction flask before edding the
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etheresl solution of the nalide. After adding approxinately 50 ml.

of the ethereal solution the reaction mixture was only siightly turbid.
The reaction mixture was heated undér reflux wifh a bulb heater for
five minutes. The reaction proceeded smoothly during the addition of
the remeinder of the ethereél solution. After all the halide had been
added, the mixture was heated under reflux for one hour, Most of the
ether was distilled off and the solution was cooled to foom tenpera-
ture. A solution of 10 g. of o-Benzylbenzonitrile in 75 ml. of
anthydrous benzené was added dropwise with stirring. A slight amoun£
of heat was evolved. The mixture was heated under reflux for fifteen
hours. The mixture was then cooled to roon .temperature and deccampos-
ed with 25 ml. (equivalence point) of ice-cold 20% ammonium.chloride.
The benzene layer was poured off and the residue was extracted three
times with fresh benzene. The_cambingd benzene‘éxtracts were heated
under reflux with 200 ni. of Z\ﬁ hydrochloric acid with stirring for
éight hours. The benzene layer was separated,washed with water and
concentrated. The fesiduemaas fractionated under reduced-pressure.
The fraction boiJiﬁg gt 205-206° (3 m.) weighed 10.1 g. (68.2%).
Attempts to crystallize this yellow liquid from ethanol amnd watér

were not successful. An analytical sample ﬁas obtained at 205.5°

{3 m.) |
| Anal, Caled, for ChHyq0: C, 88.08; H, 6.33.
Found: C, 87.93; H, 6.46.



Attempt to Cyelize 2-Benzyl-3'-methylbenzophenone, A solu~-

tion of 2.1 g. of the above ketone (XII) in €0 ml. of the acid mix-
ture was heatedrundér'reflux for fofty—eight hours. The‘reacfiop
mixture was cooled slowly to room tenperature and then to aboutll?.
o erystels formed so the mixture was heated under reflux for an
additional twenty-four hours. After cooling at lo_for about thirty
days, only a heavy black 0il had separated from the solution. The
acid solution was carefwily neutralized with sodium cerbonate and
the orgenic materiél was extracted w;th ether. The ether extract
was dried over anhydrous calcium .chloride end concentrated giving

a black, viscous oil. Attempts to crystalli;e this residue were not

successful.

2-Benzyl-3'-tri fluromethylbenzophenone XIII. A Grignard
reagent was prepared ffdm 3.0 g.'(b.125 nole) of magnesiwn end o
_salutibn of 28.1 g. (0.125 ﬁolé) of beromobenzotrifluoridé (14),
b.p. 151152° in 100 ml. of anhydrous ther. The reaction started
without aid in sbout two nminutes and proceeded smoothly; After:all '
of the halide had been added, the reaction mixture was heated under
reflux for one hour. The reaction mixture was cooled to roon tempera-
ture and 8.0 g. (0.0A'mole)rof.o-BenZYlbenzoﬁitrile in'75 nl, of
- anhydrous benzene was added dropwise with stirring. The excess ether
was allowed to distil off, The ﬁixture wés then heated under reflux
for fifteen hours. The nixture was cooled to roém tenperature and de-

composed with 21 ml, of ice-cold 205 ammonium chloride (equivalence
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o poiﬂt). Some heat was evolved. The benzene layér was pourgd off
and the residue exb;'acted t.hree- fimes with _.fi'es.h benzene. The com-
bined_bgﬁzenc extracts were heated under reflux with 200 ml, of 2 N
" hydrochloric ecid for fifty—fivé hou.rs.- The benzene.layer_was separate
- ed, washed with water, dried over aﬁl;ydrous'éalcimn chloride and
,concentrated. The residue was fractiénaﬁed twlce under reduced
pressure. The fraction boiling at 176=178° (2 mm.) weighed 6.2 g.
(242). | A‘tteﬁpts to recrystallize this yellow, slightly.fluorescent
iiquid from 95% ethanol‘failéd. -An-analy’tical.sai;plé was tel';en'_at
177° (2m.) | L -
Anel. Caled, for C. H..OF.: C, 74.11; H, Aubde .

217157 3"
Found: - G, = 3 H, Aelde

2-(m—Trif1uronettgzlpheny_ k-unthracene . A solut:n.on oi‘

0. 64. g of the above ketone ('X.III) in 50 ml of the ac:1d mixbure was
heated under reflux for seventy—two hour 7 Lhe m:.xture was cooled
to abou‘b 5° end the czgrsth were filtered off and wc.shed with 10 nl.,
of water, m.p. 113-1160; y:r.eld 0.35 . (58?5). Two I‘GCI’yStEﬂ.hzatlons
fron 95% ethanol gé.ve b'z'oirﬁ;ci-ys.'tals, .p. 116-117°.

Anal. Galcd for C__H. _F : G 78 18; H, &07.

21713 3
~ Found: G,. 3 H; .

- Prep"ératioﬁ of d—Bronodighenx]methe;qe {1(‘),7 7hl. )

-~ o=Bromobenzoic aéid‘ﬂ {(7h:). A mixture of 31.2 g. of cupric
sulfate pentehydrate, 25.7 g. of sodium bromide, 148 ml. of 48% hydro-
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bromic: aeid and 17.5 g. of fine copper turnings wes boiled until

the solution became cleer. THis hot solution wes then filtered
through glass wool into a boiling s@lutioh df 50 g. of anthranilic
acid, 115 ml. of 48% hydrobromic acid and 900 ml. of water. The
solution was stirred continuously during this addition. The tempera~
ture was lowered to 960 and a solution of 50 g. of sodium nitrite

in 250 ml. of water was added dropwise with stirring, After addi-
tion of the sodium nitrite solution, the reaction mixture was cooled
to room temperature while being stirred. The'éolid was filtered off
and rebrystallized from hot water using a little charcoal. The white
crystais were finally dried in a vacuum dessicator, m.p. U6-148° -
(Lit. (25), 149°); yield 45.8 g. (62.6%). '

| o-Bromobenzoyl chloride XVI (7h), A mixture of 65 ml, of

stock thionyl chloride and 87 g. of o-bromobenzoic -acid (xXV) was’

heated under reflux for three hours. The excess thionyl chloride

was distilled off at atmospheric preséure end the residue wes fractionat-
ed under reduced pressure. The fraction boiling at 131° (22 m.)

(Lit. (7h), 232-134° (22 mm.)) weighed 89.5 g. (94.5%).

| o-Broriobenzophenone XVII (7h).  This ketone has been
previously preﬁared by Bergnann (10).-7Tﬁe procedure used has been
chenged to some extent (26). A mixture of 30 g. of anhydrous alumimm
chloride and 210 ml. of anhydrous benzené was cooled in an ice bath

end stirred. A few drops of the o~bromobenzoyl chloride (XVI)‘was

added immediately to pfevent the benzene from freezing. To this cold
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solution, 40.9 g. of the sbove acid chloride (XVI) was addéd'dfopwisé.
The mixture was stirred overnight and allbwed‘té warm to rocn tempera-
ture. The reaction mixture was heated under reflux for three hours,
then cooled in an lce-salt bath and decomposed with ice and 140 ml.,
of coﬁcentrated hydrochloric acid. 'The benzene layer was separated,
washed with water, then with sodium carbonate sblutidn,-and again
with water. The benzene solutibn was concentfated and then
fractionated under reduced pressure. The fraction boiling at’
180-183° (7jmm.) (Lit. (5), 151-153° (0.05 mm.)) weighed 42.2'g,
(8645%).

9=Bromodiphenylmethane EEEEE'LZ;lJ’ This compound was pre=-
viously prepared by Bergﬁann (10). Vingiello (7i) found that the
hydriodic acid, réd phosphorus reduction described below gave a high-
er yield ﬁhan the Clemmenson reduction used by Bergmann, A mixture
of 42.2.g.-of the above ketone (XVII), 42.2 g. of red phosphorus,
and 42.2 g. of 50% hydriodic acid was stirred'and-heated under reflux
for forty hours. The reaction mixture was cooled to 15° and made basic
to litmus with 10% sodiim hydroxide. The excess red phosphorus was
filtered off ﬁithfsuction and the filtrgte was'eXtraéted-twice with
ether, The combined ether extractions were washed twice with water and
dried over anhydrous caleium sulfate, and finally'concentraied. The
residue was fractlonated and the fractlon b01ling at 175-177° |

(22 mm.) (th (10), 175° (22 mm.)) welghed 29.7 g. (74. 5,9)_ _

—Benzzl—} -brOﬂobenzophenon ¢ XIX. A Grignard reggent was



prepared from 2.4.g. (0.1 mole) of magnesium, a crystal of iodine,
and 24.7 g. (0.1 mole) of o-bromodiphenylnethane in 150 ml. of
anhydrous ether. The Teaction mixture was stirred and heated
under reflux-.for fourteen hours. The Grignard reagent was siphoned
with Iiitrogen pressure into a separatoryr f‘unnel‘ and added di'ojam'.se ’
with stirring, to 25 g. (0.09 mole) of m-bromobenzoyl bromide in
400 ml. of anhydrous benrzene.. The benzene sclution was maintained
at 40-50° during this addition. The mixture was heated under Teflux
for two hours allowing the ether to distll off, Tile reaction nixture
was decomposed with ice and ice-cold hydrochlorie acid.  The benzene
layer was sepai'ated end the aguous layetr was extracted with fresh
benzene_. The combined benzene layers were washed with water, then with
10% sodium hydroxide, and finally with water. The benzene solution
wes dried over anhydrous calcium chloride and concentrated. The resi-
due was fractionated twice under reduced pressure. The fraction
boiling at 220-221° (3 mm) welghed 15.4 g. (46.2%). Attempts to
¢ rys tallize from 95% ethanol were not succéssi‘ul. An snalytical
semple was taken at 222° (3 mm.).

Anal., Caled. for 020H150Br: c, 68.39; H, 4.31.

Found: C, 67.98; H, 4-42.

9-(n-Bromophenyl)=anthracene XX, A solution of 2.5 g.

of the above ketone (XIX) and 100 ml. of the acid mixture was heated
under reflux for sevénty;two hours. The mixture was cooled to zhout

59 and the crystals were filtered off and washed with 10 ml. of water,
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TP 135*1370; vield 2.18 g. (92%). This product was recrystallized
three times from 95% othanol, m.p. 139.5°.
Anal. Caled. for CogflyqBr: G, 72,083 H, 3.93.

. Pound: G, ; Hy .



SUMMARY

1, The mixture obtained from the cyclization of
O-benzyleyclohexylphenone has been successfully chromatographed
end 9-cyclohexylanthracene is thought to have been isolated in
30% yleld.

'2. A procedure for the synthesis of 2-benzyl-3!~fluro-
benzophénone‘has been presented.

3. An atterpt to prepare 9-cjclohexylanthracene by two
unequivocal nethods of synthesis has been without success.

4+ The preparation of éeven nev coopounds not previously

reported in the literature has been presented in this thesis,
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