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INTRODUCTION

I 1915, ©, A. Campbell (14) prepsred a compound,

1,2-dichloroascenapntiene, oy chlorvineating acenapniaylene

ia carbon tetraschloride solution. In 1948, J. J. Cona (16),
in attempting to prepare aceanspathlene oxide, isolated »
new dichloroscenapntinene. C. T. Blston (21), in 1951,
showed tanal the two cinlorine aloms were in thne 1,2,
positions., Tuous it appeared thzt tne two 1,2~dlcnloroe
aCenapatiienes Werg zeometric isomers, wubl Elston was unables

to determine the respective coanfigurations.

”
“Q\S” \\TRRNS

In 1957, Greene, Remers and Wilson (3B) succeedsd
in determining the configuration of l,zfdibrOMO&cenaphtheme.
They used the optically active alkalold, l-orucine, to
partially resolve the d,l optical enantiomorpns o1 tne
trans isomer. le-Brucine reacts differentially with tae
¢~ sad 1~ enantiomorphs, reacting faster wilth thne dextro form

than with the laevo. Tuhis differeatisal reaction thus

*

1 =an

<
@
[O]
&

gater proporiion of the lzevo form thsn of tas

e

dextro, aund tols msey ve seen in the polarimeter.
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It was proposed that fTihls methnod of resolution

with brucine misght be used for determining ths config-
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uration of the two dichnloroacenaphinenes wmentl
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The cis form would undergo no rvesolution, whnereas tie

trens isomer should
In this investigstion, ativengls were also msde
to  Prepave. - =zcenspnbiaylene oxide vy tie oxidation of

nerbenmic aclid. Phnis is a standaxd

A

metnod of prepsring an epoxide ring (45). The resction

would tzke place as follows,

7\
HC == CH 0 HC—CH 0
{ofo—H \ 4
N ~ + ot

acenaphthytene

Ferber\%OIC acid
' oxide

Another aspect of acensphnthene cheumdetry walca

was investigated was the condensatioan reactions of scensiie

tnenone with aromatic aldernydes. A representaltive reaction

of this type would pe the condenssation of acensphitlenone

wWitih o=-nitrovenzaldenyde.

%
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Under secid conditions tils reaction gave a2 5rod.-
oy A = /'O o P PRI, B AP, IO v R e
2t 1847C., and under alksline coenditions,

L

- aes

A 4
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uet wme
anotier substance melting at 238 These were thought
T0 ve geometric isomers, and atteuplts were made Lo converd
the higher melting isomer to the lower melting one vy re-

fluxing with zlconolic hydrozen chnloride solution.
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ntaencne and

A%

124
Cis
Condensation reactions witlu acenag
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otuner substzances under voth sldol{acid) and Clais

conditions were also tried.

n{alkaline
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Derivatives of acenaphithene with the suvstituents
in Lae 1,2-positions, also give naphthalic acid upon Oxido
ation. Derivatives with substituents in tne ring will yield
substituted naphthalic acids on oxidation. The positions in
the ring most susqe@tible to substitution resctions are the
3 and 5 positions,

Acenaphthene is a reaotlvn compound whichn enters
ia%0o a wide varisty of reactions. IT forms a number of
sddition comgounds guite readily. Of tihese, the micrate is
orovanly the most important, since i1 is frequeﬂtly used 1o
separate acenapithnene from atiner hydrocsroons.

Acensphnthene, like benzene sad napnthalene, under-
goes Friedel-Craft's and rslated reactions quite readily.

An exsiple of thls type of reaction ig;me=

MG —CHa H§g—C Ha
f\’/\ + H-en,Cl _ Inlh ‘ ‘C'&"\ >
N\

3~ 5@01y/@09ndfh Thene

Derivatives of acenaphtiiene with alkyl or sryl

groups suvstituted in tune five mewvered ring, cannot be




e
Lt
(0]

et
o
H
[¢]
o,
o ¢

Lo

direct alkylation, out several have veen prepsred
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metinods (12).

Halogen Derivatives

Hoelogenation of scenaphtihene vroduces products in
which the halogen atom msy enter elther tne 1,2-positions,
or the napnthslene nucleus. Blumenthnsl (11), in 1694?
invegtiaaﬁsd some nalogen derivatives of scenaphthnene. He
prepared l,z-dibromqaceﬂagﬁthene by obrominating acenapnthylene.
Other investigators, such as J. T. Kebler (40), . Bamberger

(4), and Compton (15), showed that halogenstion of scenaputhene

yielded derivatives with the halogen mainly in the naphthalene

nucleus, and predominantly in the H-position.

g e
B
N

(4]

Derivatives of acenapntiene with more than one

nalogen atowm are alsc known, lLiorgan (35) prepared 5,6-di-




chnloroacenaphthene vy tresting S-cnloroacenspnthene with
sulfuryl claloride in chlorofori. Di-, tri-, and teiras bromo
compounds have also been prepared,

Halogenation of the l1,2-positiocns has slso produced

some nalogen derivatives of scensphthene, Jones (41) pre-

pared l-cunloroacenapithene and l-oromoacenapntiene vy the
respective photochenmical cihlorinstion and ovrowination of
acenapatinene in csrbon tetrascihnloride . solution. These Coue

pounds were also ovtained by Gault (25) and Backman (3) by

treating the acenaphthenol with phosphorus trichloride, ox
phnosphorus trioromide. The ilodine snalosgue of these come-

pounds has not yet been prepared., These materials are guite

ot
<

unstaoble, ;osing hydrogen nalide quite readily. The acenadi-
tnylene formed polymerizes in the presence of the liverated
acid, to yield one of 1ts polymers. Photochemical bromin-
ation of acenaphthene, using two moles of browine, yielded
l,z-dibromoacenaphthenes The dichloro znalogue czanot be
formed in this way. B. A. Campoell (14) prepared 1,2-dichloro-

acenapintnene Ly cnlorinstiang acensphitihylene in carbon Ltelrse

caloride solution., The 1,2-dioromoscenaphtiiene azs also been

prepared py Blumenthal (11) turough the dirvect bromination

gl

"
¥

of acenaphthylene in ether solution. Green, Reuers

Wilson (35) prepared this couwpound oy the reaction 0f N-bromo-

succinimide on acenaphthene.
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Tnese workers also determined CThat this compound nad the

"trans® configuration., This configuration was determined Wy
partial resolution of the "trans® isocmer, using the optically
active alkéloid l<brucine. The brucine reacted differentially
with the dextro and laevo Opﬁibal forms of the trans isomerg
It reacted faster with the d-form than with the laevo, thus
leaving an excess of the l-form over the dextiro at the end
of the reaction.

There are very few ilodine derivatives of acenaphe
thene known,>and all of these nave the iodine in ithe naph-

tanlene nucleus.

ite= (‘TH'
l
, s /
ACenaphntiavlene \I

Acenaphthuylene forms gleaming yellow plates melting

at 93?0? The reactions of acenaphitiylene, however, have not
been very intensively investigs ted. The picric acid addition
compound melts at 201.%.

Acenaphtliylene displqys many reactions caaracter-
istic of unsaturated compounds. It forms 1,2-dichloroace=-
naphithene with chlorine in carbvon tetrachloride sclution, and
also 1,2-dioromoacenaphthene with bromine inether solution.
The iodine analogue has not veen prepared, and attempts to

prepare it have resulted only in the formation of
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polyacenaphthylene., Both tae dichloride and the divromide
are relatively unstanle, and tend to lose hydrogen halide on
heating, yielding the corresponding mono substituted ace-
napntaylene, In the presence of hydrogen cunloride and other
mineral acids at 100 Ce, acenaphthylene produces biacene (1),
and its acid polymer allopolyacenaphthylene (ClQHB)ne

H H
—_— (-,

_ )
~_> Ha o Hy N\
T
Acensphthylene is an uasaturated aromastic hydro-

arobon which is ususlly prepared from acenaphtiene. IT may

be prepared from this wateriasl by the loss of two hydrogens,

H, (‘/__(‘.H He:f,ﬁ

O (O

Behr and Ven Dorp (6) first prepared acenapntiylene
ny passing the vapour of acenaphthene over red not lead oxide.
Dziewonski and Rapalski (19) passed acenaphthene vapour
througnh a red hot silicon tube, and extraclted the acenaphiin-
vlene from the product as a picrate. Iumerous other methods
nave oeen employed by various investigators (20, 39, 43, 48) .,
The most successful method of preparation has veen tnat of
Flower and willer (24), who obtained an 80% yield. They used

the metnod of Fieser and Cason (23) for preparing acenaph-
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thenol acetate. This was done by treating acenaphithene with
lead tetraacetate in scetic acid solution. The acenapi-
thenol acetate was then passed through a quartz tube main-
tained at 520°C. This method produced acenaphithylene wnich
was not contaminated oy acenaphthene, and could be obtained

pure oy simple recrystalllzation,.

f}ao
C—C Hy —~—
%? ') H% ?Hb HQ::?H
L;:L;j Pos Oy N N\ s20°C. 5 A\
HRAe N PyRocys’s

The most attractive method for tihne large scale
production of agenaphthylene is the catalytic dehydrogenation
of acenaphthene. Flower and liller (24) have also giveu a
brief account of thnis metnod. Acenaphthene vapours mixed
with air were passed at-4500~48000,, over a catalyst consist-
ing of 90% alumins, and 10% menganese dioxide., This gave a
vield of 70%. Kynaston and Jones (41) have reported yields
up to 92% acenaphthylene,

Acenaphtiylene undergoes polymerization quite read-
ily. At its boiling point, Acenaphithylene polymerizes to
yvield polyscenaphthylene, together wilthh decacyclene {gf)

and fluocyelene (III).
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Polyacenaphtaylene, and allo-polyacenapntiyl ene

have the eunpirical formuls (Clgﬁs)n; and voth are amorphous
powders. Polyacenaphthylene melts at 345° ., - 350%., with
decomposition, while allo-polyacensphtiylene has = melting
roint of 185%, ~ 1.90%, They are soluble in chloroform or
Denzene, but insoluble in alcohol or ether. Oxidation of
these polymers with dichromate yields the same product- as
that obtained from acenaphtiylene itselfl, namely, naphthalic
acid. Acenaphtiylene has also been used to polymerize
and copolymerize with other monomers, giving potentially

useful plastics (38).
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Oxldation Products of Acenaphihene

Acenapntiene, under very sirong oxidsastion, yields
napnhthalic acid. However, if {the oxidation is milder, var-
ious other products are formed., The various stages of oxid=

ation can be represented as follows.

oH
Ha,(;/""(l:HQ\, Hp(l'_,-»-l",H H»N(L— C=o
(”\/\\ r
—_— >
\)\/l
1
oK OH i H
c=ch h -—~c ¥ e
HCO o0 00
—_— ()Q —3
0 0
_,g lc‘,-ol+ lc[ ‘(\‘_—-OH
fo$ L

Graebe (33) investigated many of these oxidation products
under alksaline conditions,

Certain condensation reactions could also lead %o

products which have two acenaphthene nuclei in the molecule.

For instance, acenaphthene condensed with acenaphthnene guinone

yields viacenone (IV), and also, acenaphenone condensed with
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acenapnthene gquinone, yields biacenedione (V).

—a TN = e
R =TI
- %@\_) N

v Y

Acenaphtinenol

Acenaphthenol is quite a stable substance, except
in the presence of strong dehydrating agents, when it tends
to lose water and form acenaphthylene.

G —Cti= 0
/“\/\

M

This compound may e prepared by the oxidation of
acenaphtnene witn red lead in glacial acetic acia solution,
yielding acenaphthenol acetate, which, under subseqguent
hydrolysis with sodium hydroxide and methanol, gives acenaph-

thenol. It crystallizes from alcohol or benzene in the forw
- 05,

0f colourless needles melting at 146°C

Acenaphthenol reacts with acid chlorides to yield

the corresponding esters. The reaction with tndionyl chloride

in pyridine solution, yields acenaphtiylene ss the main Prode
A : F

uct. Gault (25) trested acenaphtinenol in acetic acid with

mydrogen wromide, and ovtained l-bromoscenaphthene,




Acenaphtiylene Glycol

H 0H /OH /DH
—C
A7
6 154
~
\\TRANSI/ "C_IS”

These two hydroxyl groups, similar to any other 1,32«
disubstituted group, may exist as geomelric isomers. These
geometric isomers result from the fact that the two hydroxyl
groups may lie, eitner both avove the plane of the naphthalene
ring, or, one avove, and one below. The two geometric forms,
cis and trans, have both oeen isolated. In 1896, Graeve (34)
obtained both geometric forms by direct hydrolysis of the di-
promide. The trans form was found to exist as colourless
needles meliting at 15900., and -the cis form, a8 c¢olourless
needles melting at 21206o These glycols were insoluble in all
common organic solvents, bul dissolved readily in water, tine
cis form Deing much less soluble than the trans. This differ-
ence in solubility afforded an easy method of sepsration wihen
thney were formed together. Olther methods by whicn these glycols
may be formed are; the reduction of acensphthene guinone wilti

sodium mercury in alcohol (10), or with hydrogen over a plat=
inum catalyst (37), and, the direct action of selenium dioxide

on acenaphthene (43).

Jack and Rule (37) first utilized the fact that the

trans form can exist as d,l optical enantiomorphs. In 1938,




they used this fact in estsblishing definitely that tue ldwer

melting isomer wss the trans form. Their metiod involved

-~

ci
ot

the resolution of the optically active trans form vy ester

formation witn l—mentﬂoxx\;Cetyl chloride.

)

Upon Dboiling with concentrated hydrochloric acid,
the glycols undergo a Ppinacol resrrangement to give acenspie-

tihenone,

The reaction between the glycols and lead tebra-

acetate to yield naphthzalic disldenhyde hydrate, nas veen used

W

»

to determine the configuration of l,zfdisubstitute; glycols.
With lead tetraacetate in acetic acid, glycols usually show
similar differences ia resction velocity. The cis glycol in
tals reaction was found L0 have a specific rate constant

e

5]
about 4 x 10 greater than that for the

<

rTaNs,

Acenapntuenone

# 2}(“/ -"‘C1 =0
/\\/t]
U8
Acenaphtiienone may be prepared in very good yield
Wy the method employed vy Fieser aznd Cason (23). This mebiod
egssentially involves the oxidation of acenaphnthenol oy chromic
annydride, Various other metnods may ve used for the prep-

aration of acenaphthenone, acenapntaoene quinone being the

starting material in most cases (5, 34, 50, 51).




The first practical metihod developed for tas prep-
aration of acenaphthenone was that of Grasbe and Jequier (34).
These workers reduced 2,2-dichloroacenaphthenone, prepared
by the action of phosphorus pentachloride on acenaphtiene
gquinone, with zinc and ascetic acid, Ghigi (27,29) improved
taeir metaod by effecting the reduction with powdered iron in
acetic acid,

Rule and Thompson (5l) prepared acenaphthienone by
the reduction of the phenylhydrazone of acenaphtiiene guinone
wiba iron and hnydrochloric acid.

ACenaphntnenone may be crystallized from alcohol in
the form of needles melting st 121%¢, It is usually sepsr-
ated from the resction mixtures by steam distillation. In
the presence of alcoholic sodiunm ow potasslium hydroxide, it
gives a chsracteristic very dark violet color. |

ACenaphtlhenone contsins voth a2 carvonyl group and
a matioylene groug, Lence’tﬂere are a large numoer of poss-
ivilities for a reaction. Under certain conditions, acenaph-
thenone reacts with Grisgnard reagents to regenerate the
Grignard hydrocarbon., Since thls type of behaviour is
typical of compounds of the acetoacetic ester type, Ghigi (26)
has proposed that aCenaphtnenone exists as tautomeric keto

)

and enol Tforms., However, this has never veen proven, and

-

the enol form is kanown only tarough its derivatives,
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Ghigi (27) considered that the coupling of diazz-

Rt

0

‘..

onium salts {venzenediszonium cinloride) with acensphthenone
in alceoholic solution, To yield venzenediazzoacenaphtneaone,
was fTurther evideance for the enol form. The reaction is

assumed to proceed zs follows.

H-c=C-0oH A = N =0 - ”_ —C—C
C‘,H'SN—-/VP)/ ¢- oh GGH;N N=C—C=0

| y
1 C HgN,C , [:\[1 [:/J/fl
v N

]

Tae methylene group of acenaghthenone has been
snown o undergo condensation reactions witn various aromatic
cal exampls of this T

aldenydes (27,30,31,32). A ty;

Hre]
|

reaction ig tae condensation of o~nitrovenzaldenyde and

ntnenone according to Jlaisen-Schmidt conditionse.

~J

‘ A

if the sromatic aldelyde contains an orino amino

or nydroxyl group, the condensation product mey undergo ring

m

~

closure, if hydrogen chloride is the condensing sgent (31,32).
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Some aromatic ketones also condense with zcenani-
For instsnce, venzil in slcolholic potassium Aydro-

TOSnNone,

xide yields 2-L-benzoylvenzalacensphthenone (30),

Acenaphitienone also condenses with acenaspnthene

guinecne in tne presence of acetic acid and sodium acetate ta

w
3]

iketo-

3
v

produce biscenedione (V) and tihe aldol l-hydroxy-2,2-

1,l-viacenapatnyl (VI).
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Forumaldelyde is the only =2lipha

3

(25) to have undergone conde
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report

thenone, LGt on takes wlsce in soueous medi

¢ of sodium carvonate or parium hydroxide, formias

tae aldol (VII),

— CH-CHr0H
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Grignerds react with the carbonyl groupn of acensinhe
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Lasnone ertisry alconols. These sre fairly un-

stable, and readily lose wabter to zive alkylated
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gupstence, and 19s reactions are wmany and varied.
Y ana

ecuinones
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with sodium sulfide and a trace of water it giv
erietic blue coloration.

Under suitavle conditions, scenspnbuensguinone ney

33). The reactiocn is very sensitive, and the rote of react=
ion, and the conditions of extraction must ove cavefully

52 its pisull-

(3

controlled. The guinone is usually separatsd

ite sddition product or ilts oxime (80).

1

or zcenschtinylene glycol,
depending on the conditione of the reduction. The prepsar-

ation of the glycols by this reduction is perieps the best

metnod of prepering these CompouNds.

Acenaphthenequinone rescts with CGrignsrd resgents
to form 1,2-dimlkyl-1,2-dinydroxyacensphthenes ( 1,2,43),
which undergo pinscol reasrransements giving 2,2-dialkyl

acen c‘ nthenones

Tnis acenspintheneguinone has two resctive keto
groups, and thus enters intowsny condensation reactions.

-~

stion yeactions wmsy be classified into four

1. In the presence of gnencls eanc suliuric acld,
acenanntheneguinone condenses to yield meinly suwvstituted

scenashthenones, With phenol, under such circ arnces,




-2

2,2-0is-p-hydroxyphenylacenaphthenone is produced (42).

2o The nydrogen atoms of aromstic hydrocarbons, or
their derivatives, in the presence of alwmnum ciloride,
unite witn the carvonyl oxygen of the quinone to eliminate

f

O

water (564), The substances belonging to tiis class sre

vize flucrescin type dyes.

De Acenaphthenequinone condenses gquite readily with
carvon atoms containing an active lydrogen. With acetone,

the qguinone in aqueous potessium hydroxide yields 2=y A roXy -
2-acetylecenapninencne (52). Under similar conditicons,
ethyl =acetoacetate yields £-2 keto-l-acenaphthylidene
azcetoacetic acid (49),

J

4o Acenszphthenequinone also condenses with smmonis,

]

amines, hydrazines, and othier compounds containing the -NH

A

group. A typical example of this type of resction is as

follows,
- HLN"ﬁ#b - C=pN — CHy

>- N — Ha > PRI

A)CQadL‘f’j:—/,@ne é;lrﬁ//ene ﬂce”(\‘)fﬁl‘/)ehe
7 ne /@mive dld/O’FOf}r‘iz;pe

+
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A condensation of acensphthene guinone which is of

considersble commercial importance, is that lesding to the

incigoid claess of vat dye

-
n

« With indoxyl in sodium CarLone




ste sclution, or in acetic acid solution, it gives acensph-

trene indigo
I

(> T \\Z:]
(-e=2

Another dye, acenaphtinene-taio-indigo, mey oe
prepared oy reacting acenaphithenequinone with 8§ -Phenythio-
glycollic-o-~cariboxylic acid plus acetic snlydride (). This

product is alsc sold under the trade nszme of Ciba Scarlet
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Nephathaldehydic Acid

—_ =0
Q.— CoOH

This compound msy obe prepared vy dissolving ace-

xide solution (33).

H

nzphtheneguinone in 30% potassium hydr

The free acid mey ve preclipitated by adding mineral acids

and purified vy recrystellization from alcohol,




The salts of naphthaldenydic acid appresr 10 &xi
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in two isomeric forms.

S
y]

;1i¢ Acid

[
=
m

SFeaaNE

ERwc)
/ >_aoo#
N
— Coo#
This substance is the normal end product of tie
oxiGation of acensphthene with dichromate (33). This coie

pound resdily loses waler on heating to yield the aniydride.
It also gives & charvscteristic vlue fluorescence in The

presence of conc, sulfuric acid,

Work done on these compounds, in thie laooratoxy,

will e discussed in 2 later secltione.




DISCUSSICN OF RESULTS

The purpose of this investigation was to attempt
to establish the configuration of the twe geomebric 1,2 diw
chloroacensphihene isomers. During the course of this re-
search, there was considerable difficulty involved in obtzin-
ing the 64°¢, melting isomer. WNumercus attermpts to obtain
this compound, using the method of Hlston (21), hypochlorous
acld treatment of acenaphtiyylene, met with failure. After

testing every other source of errorin the procedure, it

=t

Wwes decided that perhaps the inability to obtain this come
pound was invelved with the preparation of acenaphtiyl ene.
The acenaphtliylene used in all the experimental work was of
& commercial grade which was unsvilauvle 2t the time of
ZPlston's work. Therefore it was decided that Tlston's
complete procedure should be followed, including his method
of preparation of acemapﬂthyléne, in order to owntain this
649C, melting iscomer. This method of preparation of acenaph-
thylene, that of Flower and Miller (24), invelved, first,
the formation of acenephthencl acetate, followed Ly a pyrole-
yeis of this material in a silicon tube. Although s mixed
melting peoint of the two acenaphthylenes (prepared and pur-
chased) gave no depression, and gas cuaromatograph curves
snowed very little difference between them, the prepared

. .9 , ) . ;
sample yielded the 64 C, melting iscmer, wherees the PUL -




chased sample would not yield this material. The commercial
grade ol acenaphthylene would probably not be prepared by the
method used here (Flower and Miller's), since, if it wWere,
the acenaphthylene would be quite expensive, and it was pur-
chased quite cheaply. A private communication with the
Aldrich Chemical (o, of Milwaukee, suppliers of thies material,
gave no additional informstion, since they purchased +this
material from & Germsn chendical firm. However, the most
prorvable commercial preparation of acenapinthylene is a cato-
lytic dehydrogenation, which would oenly invelve one step in the
Preparation. In this method, acenapnthene vapours are passed,
at a temperature of 450°C, - 485°C, over a mixture of 20% alulm-
inea and 10% menganese dioxide, and the acenaphthylene then
collected and redistilled. Kynaston and Jones (41) have re~
ported yields up to 92% acenaphthylene using this method. A
speculetion as to why only the prepared sample yielded the
640C. melting isomer wight be the fact that hydroguinone was
used as a polymerization inhibitor during the purification
Oy distillation. During this distillation enough hydroguinone
might distill over with the acensphtiylene to inhibit poly-
merization long enough for the reaction to take place,

Greene, Remers and Wilson (35) hsd determined the
cenfiguration of trans-1,2-dibromoacenaphthene, oy the method
of partial resolution using the optically active alkaloid,

l-orucine. Their experiment was repeated, and it was found
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thet brucine did osrtislly resclve the racemic 1,2-dioromo-

{

1942,) However, when thnis method (page &) was tried on
the 1,2-dichloroacensphntnene, it was found to we inap

s O . S s - 0~ X e
he 1195°C, melting disomer, nor the 647°C, mellting L180=-

mer snowed any parl

tihie amount of wvrucine used was calculated to lezve I g, of

L€ now

~ oy

The prominations with H-bromosuccl foundc
H

[
z

by Gresne, Remers and Wilson (3%), to give

trans sddition. The rezcltilon velween
under thne conditions used oy Greene, Hemers
and Wilson (35) for Nevromesuccinimide and acenaphthene, was

material, acenaphthene. Repeating the




experiment at successively higher temperatures, a reaction
was found to take plsce at sbout 110%. This reaction yield-
ed l-monochloroacenaphthylene and the starting material,
acenaphthene, This reaction was also tried at teuperatures

0. . . e e o
135°C. = 140%C., but the only product obtained at this

O
L

temperature was l-monochloroscenaphtiylens. Thus it appears

that if the desired reaction did take place, it Was S0 exX0-

nat hydrogen cnloride was eliminsted immediately.

4’

thermic

[

An atteuwpt was made to try to convert the 1,2~
dichloroacensphthenes, by hydrolysis, to the geometrically
known 1,2-dihydroxyacenaphthenes. It was found that both
the glycol isomers(cis and trans) were obtained from each
isomer during the nydrolysis. The mechenism for the hnydrol-
yeis would probably proceed through a chloronium ion in the
transition state, and would thus give equal probability of

obtaining both the cis and trans glycols.

H . ‘ ,C(v;.
/ H /C[ / + ’/'_.', \“ . N /H /oH
£ Y H-¢—Ch e—¢
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In attempting to go back the other way, from the
known glycols to the dicnloroacenaphthenes, using phosyhorus
trichloride, it was found that no reaction took place, and
the glycols were recovered unchanged.

In this investigation, attempts were also made to

obtain the unknown epoxide, acenzphthylene oxide, by

meens of the oxidation of acenaphthylene with perbenzoic =acid.

0,
—_ /N
;+c,,_c"_H We—eH

0« 0 —0) - o

This reaction did not proceed as indicated abpve. A white
solid was obtained from this reaction, which, when recrystal-
lized, was found to melt at 188°%. - 1909, Analysis, al=-
theugh 1t was not too close, indicabed that this compound
might ove acenaphthylene glycol monobenzoate. 4 synthesis of
this material was then carried out according to the method

of Ewan and Cohen (22). A mixed melting point of the two
products gave no depression, hence this newly formed product
wag acenaphtiylene glycol monobenzoate. Thus the reaction

netween acenaphthylene and perbenzoic acid actually took

rlace as follows,
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Thus & new énd shorter method of formihg acenaph-
thylene glycol monobenzoate has been arrived at. It may be
done in one step only, waereas the method of Zwan and Cohen
(22) involved the formation of intermediate products.

This method for forming an epoxide ring, pervenzoic
acid on & douvle bond, is & standard method for this prepar-
ation. Since this method failed To produce the desired ep-
oxide with acenaphthylene, it would seem that there might be
too much strain ian the five membered ring of acenaphthylehe
for the formetion of this epoxidevstruoture. As a result of
the product formed, acenaphthylene glycol monobenzoate, it
might be considered that the oxidation of the double oond
did take place. But, since the ring strain is too great to
allow the epoxide ring to remsin, one oxygen To caroon oond
is arokén, and the - (om  forwed then reacts with venzoic
acid, formed during the reaction, to put hydrogen on the 0X-

yvgen, and the oenzoale anion on the other caroon,
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Another aspect of acenapnthene chemistry which was
investigated, was an attenpt to convert the 238°C, melting

o-nitrobenzalacenaphthenone into the lower melting isomer

(164%¢.).
. Mo -—'/\\
/
\ /\ /\
0 / g \ 0\\ 74 \H
\\¢—~C// /\/ - o—2a
[ M |
(“T/ (/
N\ A
‘\C'S“ “TR{'}NSH

in the past, seversl investigators (Stachiw (53},
Campbell (13)) had atteupted to convert the lower melting
isomer (léeo’o) into the nigher meltingz one (238%°C.). They
had employed various methods, including irrsdiation witi ule
tra violet light and heating avove the melting point. In
this investigation, attempis were made to g0 from the higher
melting isomer to the lower one, by refluxing with alcocholic
hydrogen chloride solution., This yielded a substance which
melted about 260000, and which was provably some deconposil=
ion product of the isomer.

A condensation reaction tetween fluorenone and ace-
naphenone was also tried. It was hoped that this reaction
would take place as Tollows,

.{G,——c o /L

o=0— c
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It was found that the above reaction did not take
flace under either aldsl (=cid) or C(leisen {alkaline) con-
ditione., Tne only product ovtained Trom tals Tesctlion wWas

the self condensation product of acensphthenone, viscenone(lV).,




BAPSRIMENTAL

Preparation of Acenaphtiaenol Acetlaie

Acensphthenol acetste was prepared by the wmethod of

Tieser and Cason (23).

3

Lcensphthene (154 g.) and glacial acetic acid
(1100 zl.) which had been distilled over potassium permangan-

ate were placed in a 2 liter beaker fitted with a mechanical

Ly

tne

i

stirrer snd = thermomebter extending bvelow the surface o

W

liquid, fThe solution wss stirred and heated to 60 C.,
which point the source of heat was removed and red lead (620 2.)
was added in portions of acout 50 g. each. A new portion was

added as s00n 88 thne color due to the previous poriion nad

ny

veen dischsrzed. During this opgeration, walch required thirly
to forty winutes, the tewperature was meintsined sl 60-70°C,
oy external cooling., Waen thne test for lead letrascelale with
woistened stesrchn-indide paper was negstive, 11 was sssumed
that thne reaction was comslete. The dark red syrupy solution
wae then poured into water (2 litres) end the acetate was
extracted with two portions of ether (350 ml. snd 250 m@l.).
The total extrsct was washed, first witn water (100ml.), and
turated solution of sodium chloride (300ml.),
and was Tinally dried over anhydrous sodium sulfate (50g. ).
The sodium sulfate was removed by filtration and washed colour-
less with three portions of sther (5H0wxl.). After removal of
tihe ether, the scetate was distilled under reduced pressure,

the fraction boiling vetween 120 -1909C., at l6ma. peing




collected. The average yield over seversl runs was 17lg, or

80% of the theoretical amount.

Freparation of Acenaphthylene

Acenaphthylene was prepared vy the pyrolysis of scew
napnthenol acetate according to the metinod outlined by Flower
and Miller (24).

The apparatus for the pyrolysis was set up as shown
in the diagram. A quartz pyrolysis tube three-fourths of an
inci in diameter, and fifteen inches long, was wound witn
nichrome wive, and then insu ,‘ea with asvestos. The tube was

("n
C'\

ed by 2 110 volt source, thecurrent veing controlled Ny a
powerstat. The appropriste setiing of the powerstat Lo msin-
tain » resction temperasture of 520°C. was deterwined by meeans
of & direct reading thermocouple, 'Ihe acenapntinenol acetsate

o

was adwltted slowly (&pproximacaly 50 drops per minute) to the

Pyrolysis tube oy mesns of a dropping funnel with the tip
drawn out to a fine jet. The tip of the Jet extended 2pproXe-

imetely two inches into the tuve. Lry nitrogen gzs from a Cyl -
inder served =s a diluent and was admitted 2t the rate of two
bubbles per second. The hot vapours issuing from the pyrolysis
tube were passed through a siteam hested condenser, and then
collected in an air-coolaed receiver. The crude product ob-

4

tained was a reddish solid which gradu ally turned green upon

W

gxposure to alr. The crude acensphthylene was washed well with

water, and then allowed to dry. Several recrystallizations fronm

o

alconol using decolorizing carbon produced pure acenaphtivlene




28 lemon-yellow platses melting at 920C0. The purification of
the crude product, without previous crystallization, may be

greatly simplified oy vecuum distillation using hydroguinone
as polymerization inhibitor. The distillate is almost pure
scenaphthylene, boiling point 135-140°C. at 15-16mm., out
vields are a little lower due to partial polymerization of the
acensphntaylene. An average yield of zacenaphthylene obtained
during a run was about 180g. from 170g. of acensphihenol ace-
tate, or about 62% of the theoretical

The optimum rate of flow of the acetate appeared to
pe when the vapour issuing from the pyrolysis tuve was thin and
pale orange in colour. On the average, sbout two nours were
reguired to put 100g. of =zacetate through the tube, The eff-
iciency of the tube is somewhnat reduced by carbonaceous depos-

its, and for vest resultls should ve cleaned after every run of

To prevent oxidation and phnotocuemical polymerizat-

ion, the acenaphthylene was stored in stogpered potiles, asnd

gD

Kept 1n the dark,

Preparation of Hypocalorous Acid

The method followed hers was that outlined by
Detoeuf (18),

Precipitated chalk (28g.), urea (40g.) and water
(31lml.) were placed in a 250 ml. Erlenmeyer flask fitted with

tube exXtending nelow the surface of the liguid, z2nd an

an inlet
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outlet tube leading to the fume hood. A rapid stream of cnlor-

ine fTrom a cylinder was psassed into the mixture until the flask

had increased in welght by sopproximetely 20&. During the
chlorine sddition, the flask and its contents were cooled in an
ice batn, and shaken occssionally. When the chlorine had been
added, the solution was diluted to s volume of 200ml. with

o

water, and then filtered. The filtrate was stored in the ice

o

chest until regquired. This filtrate, (aypochlorous acid), wes

not stored any longer than was necesssary, since it decomposed

The potentisl hypochlorous aclid content of the sol-
ution wes determined in the following way. A lml. sawple of
the solution was placed in a 2560xl. Zrlenmeyer flssk, diluted
with water (Zéﬁ&a)? end acidified with acetic acid., Ixcess
10% potassium iodide éolation was added and tne liberated
iodine was titrated with /10 sodium thniosulfate solution
using starch indicator. The hypochlorous acid content varled
from one run to anotiner, the range of concentration oontained
peing from 9%-12.5%., The following data are t{ypical.

1 ml. HOCIl solution 40,2 wle. of /10 Has8504

Thus, 1000 ml., of solution would contain

52.5 x 40.2 105 gm., HQOCL

e ]

2

Resction of Hypochlorous Acid witn Acenapnthyl ene

U

14

Acenaphtiuylene (24g.), hypochlorous acid (250 wzl. 9.9%)

and acetic acid (15 ml.) were placed in a 500 ml. round botiom




BT e

flask and stirvred slowly with a mecinanical stirrer. The rate
of reaction was followsd oy withdrawing a 1 ml. sample and
titratingih the previously descrived method, No visiole
reaction occurred in the first coupnle of hours, =2nd the nyso-
calorous acid concentration rémained almost constant., After
twenty-four hours, the acenaphthylene had turned vrown in color
and nad collected on tihe vottom of the flask as a guugy solid.
The decresase in hygpochlorous acid during this time was ADPLORK=
imetely 10% gres tnan the rate of spontaneous decomposition
of the acid. aAfter five days, the hypochlorous acid had com-

pletely disappeared, but the mixture had changed little in

The gum and solution were then sexiracted with ether.
Tne extract was wasned with water, 5% sodium vicarbonate S0l
ution, and then again with water. After drying with aniydrous
sodium sulfate, the ether was removed undef reduced pressure,
leaving a dark orown o0il. Distillation under reduced pressure

7}
/

gave 2 light yellow o0il, vwoiling point 170w 180°%C, at 14-15 mm.

¢3!

L

Thig purified product yielded a crop of light yellow crystal
after neing in the ice chest for two days. The viscous mixbture
was Iiltered under suction., Further solid was sepsrated from

the filtrate oy repestedly dissolving i1t in alcohol, and a2lloW-

ing 1t to crystallize. Using these methods, a total of 4.8g.

of light yellow crystals were ontained from thne oil. After

4]

recrystallized from alcohnol using decolorizing chasrcosl,

o

Lelng

3G
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they appeared ss fine white needle-like crystals, melting at

155%0,

,_)‘.-

Analysis: Cealculatea (,864.57 H,3.58 C1,31.83
Found D,04.43 H,3.51 (¢1,31.71

Preparation of 1,2-Dichloroacsnaphthene

Of1
e

o

1,2-Dichloroascensaphthene melting at 11

=
jAv]
e}
o
[
[¢)
¥

pared according to the metihod of B. A, Compbell (14).

A solution of acenapnthylene (28g.) in csroon tetra-
chloride (150ml.) was placed in a 200 ml, flask fitted with
én inlet tuce extending below the surface OL‘th liquid, snd
an outlet tuve leading to the fume nood. The filegk was cooled

in an ice psti, and a ranid stresm of cunlorine gss passed into

s oy

[}
(o]
o
H

the solution until an increase in weight of 11.7g.

Tne flask was tnen transferred to the ice chest, snd

0
(0]
"3
<i
L_v
@

allowad to cool for five hours, Al the end of this time, =
neavy crop of light green crystals nad formed, and tney were

ated to half of its orige

H

filtered off. The filtrate was evapo
inal volume, and then cooled once again. The crystals were

vecrystallized from sthyl alcohol using decolorizing charcoal

(J)

to yvield 12.0g, of fine winilte needle-like crystaels, melting

point 1156-1189C.
Freparation of 1,2-Dicvromoacenspninens

There were two melnods used for the prepsration of

this compound; that of Blumentnal (11), and that of Gresae,




Remers =und Wilson (35),
Blumentnalls WMethod (11)

Atenapihtioylene was dissolved in eth
Browine wag added very slowly to tihls selutio

vecame distinctly colored, The ether

ution

ated under reduced pressure, ylelding a reddl
Recryetallization from alconol using decolori
gave fine white crystals melting at 124-125°%C
The metiod of Greene, Remers and Wilson (3D)
A mixture of & (Ca?7g. (
07 RO R oﬁ Y POy 5 [y Eoiien I3
93,5-95,07C, ), W-vromosuccinimide (1.783. (0,

venzoyl peroxide {5 mg.) in carvon t

heated at reflux for 30 minutes. The orange

and filtered (strong odor of drogen bhromide
whnich consisted chiefly of succinindde, was w
tetracnloride., The filtrate was taken to dry

duced pressure, affording 1.5g. of a2 pale yel
crystallizetion from ventane gave a croyv of ¢
melting st 116-121°C, A second recrystalliza

M.

tion

O]
=

@
n, vntil the solm
as tnen evajpor-

zing cha

‘Zlf)

0,005 mole) meDo

mole)), and

etracihloride (10 ml.) was

1xture was cooled
), and thae residue,

hed with carpon
ness under ree
low go0lid. Re-

o

olorless

Q

of colorless crystals melting at 124-1257C,

A mixed melting point of the products prepared Ly
the two aifferent metuods gave no depression.
Calorinstion of jcenanhtaylene in “tuer

This reaction was carried oub under conditiaons
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artial Resolution of 1,32«Dibromoacensinbiene

This is the method employedt vy Gresne, Rewers ana

configuration of

ct
e
¢}

A solution of 1,2-divromosce

ole))and brucine (1.18g. (0.,0025 mole

erature for &4 hours.

removed under reduced pressure, and the residual oll weas

The ether layer

21 (0.22g. )

olution

Partial Resolution of the 1159C. 1,2-Dichlorosc

e
1]
[
(o)
3e?
-
L_!..
[
0]

&

The previous metnod outlined avove was

(2.2645.) and

e




ducet pressure, and {the residual 0il treated with ether =nd

(.240g.) in chloroform

(6ml.) was prepsred, snd the pelavimester, There

titen carried out, using

incresgingly larger amounts of the 1 ,2-dichloroacenapntnene

¢

£
i
o

o

of the dichloro com

e

Tids a2lso gsve no rotation in the

dichloroascenaphnthens was

1,2-Dicnloroscensphthene (2.942g,) and brucine
(%.88&,) were dissolved in ciloroform (20ml.) =2nd left at

s, The chlorofc

und ey

and 2N hydrocnloric acid. After drying the ether snd removing

and tae vesidual oil trested with ether
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tire solvent, wes recyryvetallized seversl

tirmes T

solution of this material (0.7g.) in chloroform

1

p
s
®
o
e
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o
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wes no rotation obtained

Atteupted Preparation of 1,2

This experiment depended on the fact {thalt sodium

.

iodide 1s goluble in acetone, wheress sodium bromide is no

ot

@

Sodium lodide was dissolved in cold acetone. 1,2«

-

diopromoscenaphtiiene was also dissolved in this same solution.
Upon gentle heating, =2 solid (sodium oromice) setiled out of

tiie solution, and the solution chanzged color frow colorless

1 VM VRS, S B Y E - o e Y < e
Thne sodium dromide wes Tiltered and the solvent
JO - T S . G ey rm e O] s o 2l S A4 - PN <7 v T
Tenovet under reducet DIESsUrc, The s6lid rezidus was =v.
S V. S T ) . o A e 3 ampd e GEres A g =N . o i ey
tradlbed With etiey sna wWaered witia wWeler, Aller drying and

removing the solvent, the resulting solid wag recrystallized

from slcolol, yielding & very swsll amount of a pele brown

% 50%c.  This

powder (0.1g.). This wss found to melt at

L\J
i

248«2
material could be & polymer of acenaphihylene, or perhap

naphthalic acid.

freprzabion of Acencpntiylens Glycols by fydrolysis of
L R-DT IO 0 CeENeE IITIENE o mec s

1,2-Dicnloroacenaphthene (Bg. melting point 11500.)




was boiled under reflux with water (75ml.) for two hours.

to remove any

o

After refluxing, the hot solution was filtere

] E

unzaliered dic lom.dea The filtrate wag treated with charcosl,
filtered while hot, and then allowed to cool. Upon cooling,
1.5 gm, of a white crystalline solid sepsrated from the sol-
ution. It melted at 207-208°%C. This corresponds to the cis-

glycol, melting at 209-210°C. 7The filtrate obtained after the

separation of the cis-glycol was allowed to evaporate until it

was reduced to a2 small velume., Further crystallization occurred
. o . : . 0. .
to yield 1.28. of & winite solid, melting at 155-187°C. This
corresponcs to the trans glyeol, melting wnoint 1B9°C,
Resctions of Phosphnorus Trichloride on the Glycols
Cis scensphthylene glycol {(lg.) was dissolved in

dicxsne. Hydrolysis of ithe solution and subs cgu@ut ether eX-
to yield sny scluble material.

The experiment was also tried in ether solution, out
the glycol would not dissolve in ether, and hence no reaction
took place.

The glycols sre soluble in phosphorus trichnloride,

and upon extraction, yield an oil which will not crystallize.

Preparation of Perbenzoic Acid

Pervenzoic =cid was prepared wy the method given in

"Reactions of Organic Chewlistry® - Hickintottom, page 231-2.




Tinely ground benzoyl peroxide (62g.) was suspended

2’.

in dry toluene (800ml,.) in a 2-litre flask equipped with a

stopper, and cooled to below -5°¢, by means of a freezing

bath. An ice cold solution of sodium ethoxide (123. cof sod-
,,,, ium in 250wl. of ebsolute ethyl alcechol) was added end the
rixture was stirred vigorously. When 2ll of the ethoxide had
been azdded, 1 litre of ice-cold water was added and the con-
tents of the flask were stirred until all of the benzoyl per-
oxide hed disapoeared. The toluene lsyer was separated in a
cooled separatory funnel, and the agueous layer was extracted
with ether. The sodium salt of perbenzoic acid was present in
the agueous layer which was cooled to 0%C. and =scidified by
tne cautious additicn of an ice-cold solution of sulfuric acid
(27g.) in water (20wl.). The perbenzoic acid separated as a
thick o0il which was extracted by three 150ml. portions of

chloroform. The chloroform extract was dried over anlydrous

0]

e

sodium sulfate, and kept in an ice chest until required.

4

The Resction of Perbenzoic Acid and Acenaphihylene

Acenaphthylene (10,5g.) was added to the chloroform
solution (275ml.) of perbenzoic zcid in a B00ml. round ottom
flask. The flask was stoppered and sllowed to stand at room
temperature until reaction was completed, as shown by titration
of & sample of the solution with sodium thiosulfate solution.
Thne flask WasAELlen occasionally. The reaction was complete

in 5 deys. The cihloroform solution was washed with dilute




sodium hydroxide solution until the alkaline washings ceased

to produce venzoic acid upon ascidification with hydrochloric

,\
)

meid. The solution was then washed free of alkali with water,
and finally dried over anaydrous sodium sulfate. The chlore-
form was evaporated under reduced pressure. During the evae
oratinn of the chloroforn, & hesavy white solid settled out of
solution. This was filtered off, and furiher evaporation of

the solvent yielded more of this white solid which melted at

170-175%c, A recrystallization from chloroform gave white
crystals which melted at 188-190°C. The yield of this mat-
erial was (7g.). An analysis of the compound indicated that
it might be scensphthylene glycol monovenzoatle.

Anelysis: Calculated C,74.21 H,4.81
Found C,T7.26 H,4.85

Preparation of Acenapihthylene Glycol Monobenzoate

N

The method Tollowed was that outlined by T. Ewan

and J. B. Cohen (22).

The silver benzoate used in this prepsration Wss

prepared sccording to A, A, Noyes and O, Schwariz (47). Benw
soic zmoid was added to a solution of sodium carsonsate. This
solution was then voiled until it was free from carbon dioxide.
The solution was then treated with silver nitrate, and tine
resulting precipitate crystallized twice from hot water,
yvielding finevsnowy waite silver venzoate (5g.).
1,2«Diuromoacenaghthene (ig.) was dissolved in etner,

snd silver venzoate (l.44g.) edded. The reactlion took place at




rocm temperature. 'The product was collected, and the ether

gvagvorated., Tue product was recrystellized from metinyl ale

3

cohol, It melted at 188-190°C. The yield of material was (0.78.)
A mixed melting point of this acenapihnthylene glycol

monotenzoate, snd the product ovtained from the pervenzolic
F i &

scid oxidation of acenapintivlene, gaVve no depresSsion.

L

Preparation of Acenavhiheno

Acenaphthenol wass prepared by tine method of Fieser

Acensphthenol acetate (170g.) was refluxed with
sodium hydroxide (40g.) in a mixture of water (400ml.) and
methyl alconol (2%b6ml.) for two nours., Crystalline acenaphili-
enol wagen to seperate slwmost immediately, and the liguor

a dark vieolet color, prownanly due to the presence of

hthenone., After cooling to room termperature, the pre-

cipitated product was collected, washed with waler and then

dried owvernight in a vacuum desicator. The crude acenapitii-
o

enol was dissolved in hot benzene (1 liter), treated with

charcoal snd coonled, The Tirst crop of crystals thus ootained

. ) . . o} ,
were in bthe form of colorless needles melting at 145 C. The

vield was 119 g. Further evaporation of the solvent to one-

third of its originsl volume, yielded & second crop of crystals

welghing 3g. and melting at 142-145"C. The overall yielc was

122z,




Preparation of Acenapnthenone

The method of Fieser and
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Rpreparation.
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A suspension of acenaphthenol (100z.) in glsz

5

ecetic acid (300ml.) wes meintained in a 1 liter flask D

<

means of a mechanical stirrer. An oxidizing solution was pre-
pared Ly dissolving chromic anhydridé (43g.) in the minimum
smount of water, and then diluting with acetic acid (240ml.).
The oxidizing solution was added in the course of Tifty mine-
utes while maintaining & reaction tempersture of 28-32°C. oy
external coplinge The sclution was stirred for an additionsl
nour at this temperature, and then poured into ice water (6 li-
ters). The precipitated ketone was filtered off, washes with

and then purifieeé by steam distillatiocn. The distil-

)
<t
(0]
L]
a

late (25 liters) was cooled velow 20°C. 2nd the practically
celorless ketone was collected sand dried. The yield for one
run was 58,0g. Pureacenaphthenone may ve oblained by recry-
stallizing the above product from slcohol, It exists &8 color-

g needles melting at 121%,

(o]
]
fer]

Preparation of o-~Nitrovenzalacensphnthnenone

scenaphthenones (2g2.) and o-nitrovenzaldehyde {(1.98.)
were dissclved in ethyl slcohol (B0ml.). A solution of 5O%

sodium hydroxide (10g. sodiuwm hydroxide in 10ml. water) was

added slowly over a period of an hour. The mixture was sllow-




ed to stand for 24 nours, and the yellow crystals were tnen
filtered off, wasied with water snd dried. Recrystallization

from glacial acetic scid gave yellow crystals melting at 24l-

Attempted Conversion of the Higher Melting O-nitrobenzalace-

naphthenone into the Lower One

B

voe felt thot it might be possgivle to convert

ot
¢

I

the higher melting isomer into the lower one, by refluxing

with slcoholic hydrochloric acid, This method had been used

@

in converting the higher melting wveunzalacenaphthenone into th

lower one (46).

O-nitrobenzalacenaphtnencne (lg.) and conc, aydro-
chloric ascid (Bml.) and alcchol (Hml.) were refluxed for one

nour, The solution wag filtered, washed with water, and re-

crystallized from glscial scetic acld, yielding a dark brown

0 o . \
7T 0o The yield of

o

crystalline substance wiich melted at 200-2

this suostsence was (0.3g.),

Mixed melting points indicated that this material
wag nelther of the isomers, nor blacenone or acenapihtienequl-

none,

Attempmited Condensatiorn of Acensphtnenone with Fluorenone

A. TUnder sldol conditions.

Acenaphthencne (2g.) and fluorenone (2g.) were dis-

solved in alcohol (50ml.). Dry hydrogen chloride zas was




bubbled through tinis solution until the solution turned dark
red znd a solid started separating out. This solid was fil-
tered, recrystallized from glacial scetic acid, and dried. I
melted &t 25500° A mixed melting golnt with biscenons gave no

depression.,
i
Be Uncer zslksline conaitions

Acenashithenone (2g.) and fluorenone (28.) Were agsin
dissolved in alcohol (H50ml.). A solution of 50% sodium hye=
droxide (10g. sodium hydroxide in 10ml. water) was added slow-
ly over a period of sn hour. after standing 24 nours, tae
s0lid was filtered off, wasaed, »na recrystallized from glacw

terial melted =t 266°9C., A mixed

ial =scetic acid. Tnis

melting point with discenone indicated no depression.



1. Tue 6490, meltineg dichloroacenaphnthens isoier
uld only be ovtained by using acensphthylene which had been

, and could

L —

prepared by the method of Flower and Miller (24

not be obtained from commercisl =scenaphitiyylene.

The method of Greene, Remers and Wilson (35),

for deternining the configuration of 1,2-dibromoacenapninene,

failed to give a paritial resolution of either of the dichlorQe

oacenaphnthene isomers

of the dichlo

L]

Lo Thne reachbion of perbvenzoic acid on acenapaliy-
lene failed to vield the sxpected scensuntizylene oxide. The
only »rodact obtained from this reaction was acenapitaylene
together with the mecunan-

glycol monovenzoate., Thls product,

ism proposed, seems to indicate pretty definitely that ace-

naphthyvlene oxide cannot e optained due to the ring strain.

involved in its formation.

ted conversion of
-nitrovenzalacensphthenone into the lower wmelting isomer

0
(164°C.) met with little success,

&, The condensation of acenaphthene and fluorenocne

vielded only biacenone, undsr voth acid a2nd slkaline conditions.




REC

1. The alksaloids, cuinine snd ephedrine could Dde

tried, first on the divromoscensphthene, and if successful, on
H iy H ?
the dicnloroacensphntnene isomers, to attempt partial resolut-

100,

2. A kinetics experiment might be tried, in which

of liydrogen bromide from 1,2-diloromo=-

hydrogen chloride from the dichnloroscenaphthenes., The trans

L )

dichlorocacenaphthiene should have a rate constant sbout the

trans divromoscenanithene,

[0
[l

same order of megnitude sg th

wnereas tihe cis dichloroacenaphtiene should have a rate cone-

gtant considerably different from the vrevi
3 z

L

GIR An investizgation ianto the

prepared by the method of Flower

the 64° C. melting dicnloroacenapnthene isomer

acid, prepared

Ly
by the metnod of Detoeuf (18), could also be triet on the

the method of Flower snd Willer(24).

5.  Further experiments could ve conducted for

atvtempting To determine the configurs
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