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co¿rd.ensations of the etlrylene oxides with aetÍve
nethylene cømpounds have been i*veetígated by üheæLesworth,

llcRaep ancr othe¡s. This research was intend.ed tø extend. the

work of these authors to tkre oxide of acenapl:.tÏgr1ene"

Ttre proposed Bla:r was for aaenapkrthylene oxide (f )

to be cond.ensed. with ethyl sod.io-æa-lonate and etlryl bromoacetaÍ,e

to ¡riç16 the tricarborylie ester (ff), $ih.ic,,, followíng

hyårolysis ancl deearborrylatíon, wou-l-cr produee the lactone of

acenaphth.yLeuee innic aeÍd- (:f:)" oxíúation of this laetone {frl}
shouJ-d Ï¡ave yielded Z-ketoacenapht{vlsueeånnic aoiÖ (fifi" T}re

preparation of tkre unsati:rated lactene {V)' anð. tTte- lacta;n (vf l

$aÊ also to l:ave been atteuryted'
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ÏïSfl fissîc:i.,i tF -î.üfr:,ÍLY1

ine prei;a;ration cf acei:a1:irti,;,iene o:råcie had- ¿¿u c Ðeen

rescrded in t-rre literatu.reu ¿xrd. its prcþa,t:r:,'!,j_an l:.a.c1 ,,;c, T;Ë

investigated" The proposed schene of, sp-nthesis r{âs (l) to
prepare it from acenaphthyrene chrorohydrin (vrr) , or tz) to
prepare it by the d-irect oxiciation or' acenaphtliy-Iene r,¡ith an

oxídizing agent such as perbenzoic acido The first steps in the
synthesis r,¡ere to prepare a sufficientþ large supply of,

acenaphtkrylene, artd to investigate tire nature of the d.ouble bond
ån the sid-e ring. Tf thÍs bond. v¡as fou-nd to be ethylenic in
tJrpeu tlte chlorohydsin of acenaphthylene v¡ould- be prepared-, and,
frorn. it, the oxid.e would" also be girepared..

À nu¡ober of method.s for the preparation of
acenaphtir;'-rene from acenaphthene and substituted e.cenaphthenes
have been founa in the literature, a",d a.re d.i.scussed i,n a tater
section" },[ost of these vrere of' litt]-e value since trre ;rr61d.g were
quåte smalr' The remaining metliods d.eali mainly r¡ith the vapour
phase oxid.ation of acenaphthene at hígh temperatures, v,iíth and.
wíthout the aåd of catarysts" several atternpts to prepare ttre
aeenaphtir¡'-lene by t.leese ratter inethoc"s proved to be of little
vaLue" The method.s l¡¡ere of. Boor yield.s êúcL required. the ted.åous
fract'onal cr¡rsf,a*ízation sf the reaction prod.uct to sepasate
the unoxiclizeci acenaphrthene from th.e acenapi:thyrene, Ttle passage
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CIf e,senap.tlthene rapoTåFs e aåong wåth dry e arbon dåoxåðe gas as

a diluentu througþ a red 3:ot q'aaætz tube preduced acena6:h"ti:y3ege

Ln Lof" yields* Ilowever, o& subseer-r.Ð*t runs, this yåeld waø

cut d.own considerably by a eoatång of blaek carbonaeeoîås matter
o& the i,vtæex surf,ace of the tube* lhe passa€e of a inixture of
air ano- atenaphtlaene Yapours through a glaas com'l¡ustion tube,
heated to red. heat and containÍng powdered. nrangar.ese d.ioxid.e as

a catal¡rstu also prod.uced acenap.i?t.i::ylene in La% yield" A similar
method d.escribed. in the lj"terature indåcated that a yierd of
alrnost LIOfr should. be e:çeeted"

"4tternpted oxrdations of acenaphthre*e by Botassiunr

Þermangã?t¿* a$d potassium d.icirromate in aeetone sol,ution¡¡ ha¡re

faiLed to produee any aeenaphthylene at all* a]-t]naug;h there was

evidenee that sogre sort of oxj.datlon ira.d. o€@urreå" Ån att,empt åo

oxid.iae aeenaphtrrene to eåther acen4pSrthylene or aeenaph"thylene

oxide by the aetåon of perbenaoie açÍd also faåled, the reaetÍon
yieldång only u¡roxidized. acenapiatleene" It had. been reported. in
the lite.r.'atur€ b¡r tr" Honti that selenium d.ioxide on acenaphthene

yieloed acenaphthylene ín L6/" yield-s" TÍsing both c"p. a¡rd.

csrmercial Sades of æelenium d.ioxid.eu i.t was eq)erLxûent,al1y

founo that the yierds were consid.erably lower than reported,

.tsy far the most successful methocr for preparing

aeenaphtl:ylene was t.naj- or R.G, ï'l-owero, ,n rshich l-acetorqr-

acenaphthenee with d.ry carbon d.ioxide gas as a diluent, wag

passeö t.hrough a quaætz tube i:.eated. at þz0oc" Tne product

obtained is quite free from aaenaphthene " Ytte yierd.s of

aoenaphtTrylene atre as high as Ba/, and the method. was very well
adapted to the large sçale continuouÐ production of aøenaph.t"hylene,
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ffc p''3:epe}'e t?:e *h.åor'Õþ"yd.ri'ra *f aee::øphzbfuyLmww u e&*@ffiff

aeenaphthgienæ was treaåed. 'c*i-þin f a1-rly ste"ong h¡rpoehåoreus aeåd.

sol"utåor¡s* T{ypa*hSspaus aeåd scåuÈåons sf strength abouÈ Lúf¿,

hypcehloroÐi.s aeid v'fere oìrtal-ned. by the aeådåfåeatlon of å. solutl*n
2of monochÏor:au:ree. prepared aecondång to Ðetoeuf* Tfre progr¡ess of

the reaetÍon was followed. by titratl"oy¡. of sarapS.es of tbre reactfon
mixture for hypoch:.1or^ous aeld wj.th sodåun tl:iosulphate ån the
u.sual- ITTâl1ñ@Fø Steem distll-latlon of the reectfon måxture yåelded

anly a snrral-} arrount of uirreaoÈed. aeenaphthyl-ene* Tn the d-Lsttllfng'
flask there remained. a sme-trI amou.nt of e.dank bnown gumriy resåd.ue

æ'kråch lryae unaffeeted by organie sclvents* Thås $rrrffi.y eeeådue åe

qufte püsËibly a cond.eg:,satl"on produet of aeenaphÈh_ylenee

By usi¡rg a sntre c*reeentraÈed å:.3rpoeh.1orÕu,6 a"*iå, eoär¡.t J-CIwp

and by eaË¡"aetÍng the reaetfsn må¡rture wåth ether år¡stead of
sbeam dåstååïå:ag Ltu a eüãisåderable quar:tåfty of produ.e.è p¡as

åssåaèed* ff1stållatfon of the d::åed etSrereatr extraet uncl.er redr:eed

Fi:essur¡e yåelded a J-åght yellow oåå ""vhich dletåål"eeå ôver a faår:åy

wide Ï"e.nge of tempeqaÈüt@o fhe eieLe:råne eonten& of tÏ:e oåtr iryee

dete;:måned to be n-9"93rt ChlerÍneo fhte ås dÍfferent from üre

ehlo::1ne eonten'c of any of the known ehl-oc,lne eube'i;ltuted conrtrloun4e

of e.eenaphthyleneo Th.e onty chiorlne substituÈed eorrpound wåth a
ehl-¡r-¿*åne eontent nes.r to that of the cå} were the chlorøhyd.rin of
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Tt ås assrmed that the sl-1 mue* bw a måxfr*re sf fw* sr.

t'zze ehr"aråæe *o&pçu:rdË e w}:.sse st*uetu'"ar- eenfågur,atåoa
ål"lrlstnated on ,che p.renåæ,.rs Fegee

&lü3?e of

has becæ

[Ipo;: standång fon eeveral weeksu trre 1åght yeå.row oå]
darkened eÕnsåde*ebly and a erop cf celorress enystale we*e
Bbserved. ån the oår-* These enystars were fr_trtey.ed f¡,om the or.Ï
an'i were recrystaf,råzed severar 'bånes from eÈhyJ" af,*ohol te give
fLne ¡,qhåte enystals srhlch melted shar"ply at 6l+*C" l* was hopcd
that these crystals were thoee of the eh]os"611rd¡rin of" a*enaphth.ylene
bub thelv'chloråne content was fsund to eorresprnd. wåth tirat nf
n' dåchr-or"0e.renå.phthene, wrthf"rr experf:nental e*Õre rn lplie 8".A.*
tra:npbe3J" Ïr.ad reported. lrä*cfchlo::oa*enap3:.tl:.ene ås a ,r¿håÈe sslåd
mel-tång sira*p};r" at LLjüt* rÈ has been asswned. thaþ these frwû
dåehioc'oe'*enaphthenes åre geomeË:rie isornens* Tiråa assump.båen wasvn'th"çf .w sl ,J, c*y'¡À.notmede#3sÂ.ten'â.pht1ty3.ei:eåsknowntoiravetwo

lsoÜnerlc clåhyd'roxy derivatives w!:Lch are ris*arenaphthyLene g1yeoJ,u
mel!ång. at 2L0^21ât0*, and. ü¡rans*ä.cêr?.â.phthylene glyeotr, merèing at
i57*8ot' rhus ið fs reasonabl-e to s.ssu.rne tilat there någhÈ possib3.y
be two soffespondlng dåehloro clenåvatlvee* The flnaL ådentåty of
fhe diehLoro derå.r¡atl_,¡es woukt_ be establiehed. if they eo¡.rLcl be
eonverted lnto 'bhe eúryesprnd.ång d.fhyd-roxy deråratåve, and alsæ
åf the Èwo glyeoJ-s lvere to be. eoErverted ínto tti.cåE eorrespÕnding
dfehlor-o d'e¿'ivatfveee F",{* Hawkåns and I{* BenneÈtryh.ave obtaåned.
'bhe ehlorsl:iycrin of dåhydr"opy?en from the cCITrespondång d.feirl-oråde
by n:eens of water and. caleåum carbonate, .å sfnilar .breatment ai
the two dlehlortd'e ísomer cf aeenaphthyrene míglrt reEult fn the
production of orre otr even two åeorneric clrlorol:.ydr:åne çf aee*
naphthy3,êri€e



ãn 391"5, 3,.4, Çampbel1 had- prepared. a yel]-ow oi.L from
1r2=d-i-c3:.lcroacenaSriithene. lrTone af, tlze oil! s physical properties
e'ere gíven exeept the ci:rorine anal;,-sís v¡-hich eorrespond.ed to
tk"at o*' l-monocr¿ioroacenaÞhth;r1esu. üanæbel1E s work T,res re; eated.

and severaL of tne properties of t¡re oil were d.etermined., Und.er a,

reduced pregsure ef, 6mm, of inercury the oiI ciistíl1-ed aL 15b-j-4ûo0,

å. picrate derivative of the oå1 was mad.e a.riü. its melting poir.tt

was deternined- to be lb0*ZoC.

The yellovr tå1 t'ormed- by the action of the Ïi¡rpochlorçus

acid" upon aeenaphtl:yrene was fractionally distilied. unêer. a,

reduced. pressure of 6 ma" of mercir.ry into three fraetj-ons- (l)
130-14CIoc " e (e)lao*r4boc " , (r) ras-rsooc . r'ra.ction (r) d.id not
form a pierate derivati"ve, but fraetåon (2) d"id. f'oym a picrate whåch

melted at 1"51*15300".4 rsixed melting point of this Sricrate and t"{iat

f rom 1-monoc]:.1çroaucenapht.r,,ytene was cietermined io he 14g-]51og,

Yflnen left cvernigrut in an iee ehest, ttrc thsee fractions
each be]:a¡red in a cliff erent manner" Ftraction(1) renrained. Iiquídn
Fraction (2) became very- viscousg arrd. Fraction (5) becarae entirely
solídrn Tkte f irst two fractions l¡¿ûre analysed for their eÌilorine
content. Fraction (1) t:Lad e chlorine conte¿rt of L? "J-?%s wnic", is
almost identical with the chlor.ine cuntent of' L? ^23'i, f or the
chlorohyclrin of acenaphttiylene. Sraetion (Z) had." a ciilorine cantent

consicierably higher th.a.r: tnat, for erther tne chlorohydrin or

}-monçchloroacenapSt-uhy]-ene. It is believed" 'biiat tjtis fraction and

also the tliird" fraetion contain eor:re of the lower meir,ing d.ic"iiloro

d.erivatiy€ or acenaçhtlrylene,
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Åå the p;esenÈ time the aeenapht)rrylane chJ-oroleydrin has

not beevl icl"entir ied" eonclusive1y arnong the products of tne reactíon

of hypochlorous acid, upon aceruap.bt.iz¡rlene.

-{n atteinpr to prepare the oxrde directly frorn acenapfrth*

-ylene by tne action of perbenzoic aciù v¡as made. Two solis

Srrod.ucts were obtained. in small quantåty, The lower melting proauct,

melting a.t LZI-ãoC,r1vas proveci to be bensois acid.. Ti:.e iligher

nelting prociuctu white flakes inelting at 1?5-8oC., has not been

identi:fied as yet" The mother liquor of the reaction rnixture waË

a dark reô, viscous liquidg a"nc¡. has clot been ioer¡tif ied.,

5
/,eenaphthene ha"ô been synthesized by Berthelot from

d-etnylnaplrtåealeue " 'Iite author had intend.ed- to atternpt a si¡nilar

synt*esis oi acenaphthylerie using or*vlnylnaphtlialenee Ttre scheme

ßæ*
---* ê*r. K*r¿

*M8æ

syntnesis is outlined abov'e, Udortunatelyr the rryork

ctu-e to lack of time*
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Ï'or the preparati.an of acenaphtlrylene chlorohydrin it

vias neoesgatr)¡ to prepare a f airf.y strong }i¡rpocnlorolus acid solutåon,
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S"o3r¿tå*ns ïåp tø 76fi. lrypo*hlorû'u.Ë aeåd h.ase beer: p:repareå by
&

Oe'boe-uf froin mcnechlorûurãÊÐ. sclutåc::s* ffhl"oråyLa wa.Ð passed ånto

a mixture of urea, wateru and. precf-pitaÈed ehalko Thc ehlerine

and urea coru.båned to f orrn æoreechl"os"rurea and urea hydroehl os,ådeo

T he chalk reaeted q¡íth ì:r:'€a hydrochloride to r"egenerate upe*.s

leavf-ng a solutfon of ure&. aRd monoehl-orourea@ Fsr best resu.lts

the monochlorounea. soh:.tåon shourd be ueed. as BÕon as poseåbLe

aften prepa::ablon beeause th.e rnonocl¿lorourea Sryd:lolyses, with the

hypoehS-orous acíd be3.ng lost as hydroehLor"ie aeåd and. oxygena lo
generate the Lrypochtrorous aeldu the roonochl-orruz¡e& sotruÈLon was

a*fd.åfl-ed wfth. g3-a*fal aeetåe aelð.u whJeh aLso aets å.s e. solvent tç
sstrÊ ezbenfr å¡t subsequenË ::eae'håçnsø
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T,T?ERÁTÜ&E S{MVEY

Êti scnd,enea&l-sn of ffiÈ3ry3e&åa txådes wåth $-ubståti¿te¿l &{a3onle EsÈere,à

Thås work was t,o be a& exter:sfsy? of a eeråes of experå*
*ffi.ents ea¡rnied ou* by ffieRaee 6*rarÏ-eswonth, anc?. ,{lcx.**d*oueonøernå:3g

the synthesås of ä*ketoeyeloirexylsuecåni-c ael-cl {X}, and. reLated
substancess Tho Z*ketocyelohexySsueclnlc aefd. was synÈhesfzed, by
Èhe oxldatåon of the lactor:e of eyelokrexyJ-succinic acíd (TK), whleir

1e.|.uJ-ted f::or¿ the condensation of eyc3-ohexeire oxid.eu ethyl sodåo*
*malonatee end.ethyl bnorcoaeetaÈe, foltrowed by hydrotrysis aad de*
*eanboxylat ioir.

firås æøø"ctåon had been extended Èo prepare ä*ketocyeLo*
*hexylaecåfe aeåd (Kï)e and 2*ketoe¡relohexylmalonåe acåd (x:rlu
By substiÈuting the alkyl h.alldes e mefh¡rl åodlde and benz,¡l.J- ehlorlde,
for" ethyJ" br"oraoaeetate, 2*keteeyelohexyld*prspåon5_e aeåd" {xrrr},
and. 2*keboeyel.ohexylbenzyl_acetie aeid (KfV) xvetre produeedo

a\: çbr -c$r- coob,r e q 
-ÉHz: €oobå Ô.1--ÇH"

tJ" !oo* t"L o"L* iJ'u I".,-

¿/V.d{ - cooçtllrItl
t I åoort\"r'\

ffi

f \*ç,,_eHctttllr
\,/** 

eÕÕbl

füfr

,r'el- cr{ - €r{B - €u Hs

(l** 'n***

7
Gh.ai:leewonÈh, MsRaeu and ffiaeFarXarle prepar"ed the ä*ketoo

oyelohexy'3.acetle aefd. and â*ketocyelohexyl*d*pr"opåonåe aeåd by tire
eondensatLon sf the eodåo*d.crLvative of eÈleyX eyeì.ohex&ïloneeä*

N{rw
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s+*&rbû;( I*.te tåvþ wl*h æ&hy3" bauoæoeleeÈs.te and øthyå d,*5s,çs36*

Hps?üpåo&eee respe**åvelye f ef.]*uwe& hy h.pdroJ-y,sls*

fhe spathesås of å*leetocyelohex;rJ.suecf-nåe ã.eLd {X} fram
cyeloÏ:'exene oxåde suggesied tkrat tkrås method måglzt be extes:.ded. 6s
inelud'e other ethylene oxides* tond-eneatåons usfng ether etSylenle

/v€6âår[ fi= r"*.IrV\*
ñ

6€üw
tCHL-C 

-eË.2- 
€.åè;:t,In€t{e 4CI

& W
oxldes $rere ånvesÈågated. by MeRae, ch.airlesworth.e Arehåbaåd., andI
Âl"exanden* Ethylene oxåde u ethryl sod-lo*uraLsnate, ai:d ethyJ- ehlo::o*
*1eetaf3 

'&¡@re eondeneed and ÈÏae pradu.et we.$ hydroS-ysec to yfeS-d

Q*säç*J*earboxytetrairyd.nofu::aza*3*seetåe aeåd. {XVf i* Thås aøådu whe::
deearboxylated, yåelded. 2=oxoÈetrahyd.rofuran*l*e@et j.e aeidn Tlsing
eth¡rl P*bæozwapropåonate in ptaee of ethyr ehLenoae eþa:,,e ån. th.e

above eondensatl"on, z*oxotetrahyd.rofuran*5*p]3ôpåoï1io aeåd {xvrr}
vrå.s obtained as the final prod.ueta

eqr- Cb{ - eÞllg - 4û-åa-dar@går- |ri
C t{" 66
\*l

w
lffÏren propy3-ene

CIxåde, the flnaL pnoduet

earboxylie aeåd (XVIIIi,
ff*va1erolaetone iXlX)*

CÉo-- €Ë4 -. €@ed
t:lRU

dûte- 6H $a
\f 'o

@

ct.{o -€Hãt- | -ì¡t
41"{a -ct'{ dô'"\/

\A g

ffi

oxåde ws.s empS-oyed in place of the ethylene
YraI p*ç¡çp - ! -pe È Ïryi-t e t rahydn of u.Ì3ån*5 *
whåeh. eÕi.tld. be deearboxylated. to yåeld.
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B; fre fih"crnistry of $-eenaplrth"er:e,

Acenaphtiiene is a wnite crystallåne hydrocasbon f oilnd ån

coal taæ to tbe extent of as nu.eh as ?%, It v¡as firet d.iscovered.
q

ån L86? by BertÌ:.e1otu v,.{ro later aynthesized it by t},ie aetiots¿ of

ae et3'lerre tLpon na¡-rhthal*r"r"u*tf,t haå alsc been syntl.,e sLzeÕ" ?:y heating

ñ*et1Lyhnaçi:tiralene e.,t red- lrea.i 3 Ttre r:rain nouree of Ð.cêrtêJptll¿ene Ís
fro::r coal te: d-isti'l I a,te oil ü,iricn it ccnpïiees :ir-ost of t¡l,e f:.'actri on

boi-r-ing at 25û-SttcÇ " "''lteil 
plrï'e e Ð,cen?;irii.'r,iicne 'r:zeJ-'t* t't g5o{l,, end"

ciis'¿il--i-s ai 21'¿oC,

'[i:.e ! ir s i 'i;r:"ing tc rio te i'¡.nen cûi:s icl. er i¡Lg 'ciie r¡iel¿i sL::,', o-f

acenaphthene is the sim.i1arit"r. ¡**"reen its struciu:"e a"ird- il.rat of
naphthaieÏle' It v¡as this sicrilarity of stru-c"cr¡¡e t¡håch enablecÌ. tÏ:e
easl-ier investígators to esta,blish the consiitution of neveral of
the su.bstitution trrrocucts of acenaphth€Ír€e ii,ft.en su-bjected. to
oxidatioTi by potassium bichromate and. sulphuric aeíis"e aeene..phthene

yielded' a '-vhite cr)¡stal-l-ine e orçound. melting at Z66oC " u anci having
the coffposition clzl-Igo4. This ratter compound r,,¡as found. to lce

i-centical with an acicls Frepared by Eanrberger ancr philrip"fron
Esfrandss nitronaphthalic acio, vrhieh had- been establishea as the

Mud'*dícarborqrlic acid. sf naphf.þ¿1enee or naphthalie acid-. ¡lrom
this data, the only concJ-ursioïl 'r;ras that acenaphthene had. the above
configuratior," This u¡as rater eonfirmed by Ba].y anc;- ruckrb"n*
their investigatíons on the a.bsorption sFeetra of aaphthalene and

ffi



-L¿*

eeeYlepfiLhene ø

Onee t^Le cuflstitution of, acenaphtkrevre lvas esta,þtisrrec-,

it iras re].atively a[L ea,sy aatter to dete¿,mine th.e strr¡_.,tures of

the various prodltcts of oxidation rrhi,h ocrurreC along v¡ith

napht-L:alic acia" One oi tne conipounðLs isolated. froll atmang th.e

oxid"ation products had. the f orrnula tfeHOOZ g a.fia- coulo be f'urther
EÞ

oxid-ized to nai:hthalic acid, Tts constitution vras tnus aeteri'nined

û,È

anci the compound .r.'ras calleo acelapl:ihene c;rànone"

For ti:.e lnethod of rrouìencJature GT tl:e verious substiiution
prod-u,cts or acenapiethene u it is generally adopted tnat the cerbon

t@
ator:s or acena;rhtJrerre be nucr'ne::ed- as in t¡re f igure belorv

i'roin tne figure it is obvious tnat t,lêrîê shou-lcì" be forir different
monosubstituted. acena;oi:thenes, vri-uh three of tnese ha;ning the

su-bstituent in the naphthalene :rucreus, ,4.1so there snoulo be

seventeen clisu-bstituuedr. prociuctsu oÍ' vrhicfr nine r,"'¡oulo have tire

two substituen{,s in the napirtha}e-ne nucleu-s, In determining tire
r6position of a ha.logen su-bstituent, Blu-menthal found- ir most

eonvenient to employ oxídation reactj.ons" For elcampls, jf a, cotspound.

had. the f ormula CrrI{nBr ¿¡1fl siip.s f ound- to oxidize to napnthalic

6,d"^ ee{aR- tstr\
ü[\\l\le6

¿r
t

6@*4s

acid anu not t'a Ð, Ðvoinonaphthalic acid, the bromino atom vras



€st¿: e'* ûr.

ahviousl;r substituted- ån one at the nrethylerre groupÞqe and- the

coropou-nC" had- the conf igusation

The oxiciation of substituteci acenaphtiienes to knov,m naphthalene
d-erivatíves has enabled. ínvestiEators to establish thc constitution

f&of all suhstituted acenaphtrrenedl The oxíd.ation of nitrøacena;;hthene
to 4-naphthylamine, as in the follol¡¡ing d"iagramu by Graebe estaS*

fil-r
rÅl

ß\$ w

-lished- the nitro grCIuæ in the 5-position or. acenaphthrene,'v1¡ith the
constitutions of most of the substituted, acenaphti:.enes firmly
establishec', the constitutions of the various substiiuted- oxidation
products couta 1¡e ileternlined, Suri*Iioi ancr cr*,n**o{t reve red.ucea
3* anu 5-substitutec acenaph.tj_rene ciu-irisnsf: ¡;; th.e Cteranielison
netlica to t.h,e corlresirono_ing]_;i sr,¡.1:stit1¡.Lecj_ acenaphtnene T:y,di:oca;hcns
which wer e .r: ead ily. id_entif i eC_,

Apa;:t f:¡:om oxiiiation to olr¡gen-containing compour:d_s rike
ae enapbrthenone ancj- acenaphthene quinone e â;c€ïrâ.pjithene can be
ozidized to a veïj¡ si-nri]-arfv consiituted conqpound., carr.ed. ace_
-naphth3-1ene, b}t the loss øf tvro hyd-rogen atoros frcm tne methylene
grou"BS' T]:'e oxiciation o1 acenaphtirene to acenaphth.-v-lene .lvåli be
giscussecr in cieiail in a later section,

6@@Éugør;-tf

^ô
r Bi--- t ä i----+\^,r

bú.$a

_-Þ

k*Èe
h¿Ha
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' ÏSie -6þaËsags #.f a'cenÐ$i?tlr:t;ne ïaäi*î¿rs üu.er r€ü.r¿ced" niskel
in åhe preseíÌ*e *f hydrogen yi.elc1ed. tæo hydrogenated. Srrad.r-r*t**l€
åetra3ryd"r *aeeneph,thene e b uF, Zhet ry ** æ-nd. d.eaa*:ydr oa*enaphbltene 

u

b,þ' 3'&Ðtry,* letrah;r$yoae*naph.tmene a6lpeased. Ea be atabåe Íngef *
*ir'¡ir'¡"'lr¡ in'ïoÉed. vesser-s a::d. yesrovEed. onJ-y slightry ín air, TL

decol-osåneâ p*ta'ssiui:r perüæ,nganate soLutåon l-ike a,r:. r:.s:sa*Lîrated.

ø*ryound' and iP vågorounly atta.ekeå by a ehrom:i.e aeåd. and. srrlphu-råe
acid. mixåurs,

T[a3"ogen i]erívat ives

Elumenthaå, in t8?4 u zw.de the .f året reçord.ed" investig-
-atåcs:s of the *:erog*n d-e:råvativee cf aeenapJ.r*"*rrå1 Ïis 6,apÐr
:sentioned several d.iff,erent suilptËftces *ontainíng ltaloger:s, b¡1å
t'leeee rryere of eu*h d,oui:åf"u3 g:uríty tirat tireir srÍr.sti"ut¡.tion u¡as
vælry muel¿ ir. d.oubt., Hæ d-åd.e hos,sevetr, sueceed. ån grr eparing F*brÐ¡1Ð*
*acenapht'h'cne hy -r*he astion of bronine upon aeenaphti.:.ene in etirer
solu-tion" Eurther investigat¿ons aond.u-ated, by J*T,Kebl*"T æ" Bam*
-ar&a*bergeru and- T"Ewa.n were aål equally inüef inite* TL seeme¿ proÐable

tnat in all of theee saseË the separa;tÍon of pure prod.uets waæ

haqlered hy the preeenee of eutectie milcti;reË* ïn r-gCIõe Siure
Ð*bromca*enaph'thene viaæ åsalateå**.*,.o founet io be ¿sen,;åÕe, L u¡i-tkt tnæ.
white broruine eonçound. prepared. by r3iunentha3" rt wa* preFqrecr in
excellent' yielå hY a izod.ifíeetion of Erlu:inenthal?s metl:od., Tn kÇt#e*uroÏãlron prepa.red 5**]il-oroaceria-phthene and. 5*ícdoaeene,plithenæ by.

applieation of t}:.e Êâme ¡:eti:od., Cro::çtoir r_.r"sed. chlorine gas Õr
sulg:hi-rr¡r1 *i\aride ae *TtkartrzaLång agentsu bromåne in etlrereat
øslntion as tl¿e brcmina'ci-ng ageni , a.-nd. í**.ixie witÏ-r ¡relJ.ow reçr*r¡ris
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sxide ån nret::ryk çt ætTryL al-*ç3:o1æ Ð"& t*e içaiwæ,,ii'xnS B,gent,* T'3te

Þ*3zlcro* a*:a 5*brçiBÕ^aûefiapht"henee f $Tie isonorphcu-s miatureF È

ftis ås år:Ci*a'c*#. by t"he f a.*"a t.nat the ad-ditian of B*sh,loro*

*acenapl:thene to 5*bromoacöuapl?tirene d.oeå noi de;::esn tiie frcezíirg

poinf of the 3"atteru but tÏ¿e free*ing grointr of mixturec af tire

two conç¡ou-nds lie oli a continu.or¿s #urv'e between tkrose *f t}:e tt¡ra

piJre *ompound"s, lloreovere 5-ciiloroe,cenaphthene d-oee not forra

ieoi:lorphor:-e sr1**ureffi wíth eiti:er acenephthene or 5*iodoacenaçhth.epe,

It is erç-eøted" th.at 5*l:ronaacena.Srhthene *oeß not fopm ånomorphous

mixÈuree rzith either of the two *oryounðs,

' T)aæ spectroc¿re¡:ieal beha¡ricr *f th-e tv:o irale*acenaphthezses
a5 å6

h.e":re Ðeen ånvestigated' by J*E"Fu-rgis a,nc, by Ií. çan,{u-werE, F*Ëachg
a1

a"nÕ^ G,*T,ricsebe.øFr eonf ir'¿ned" tne car:stil,utio* ef LT:,æ $**Yil"ot** s l'*b:gumw-,

a"nß 5*iedoacenaç]:"thenes ír L9l-G by preparing these substances fro:ri.l
z9

5*amånoecezlaphthetles Paítiaró s:nd- Ta.lq-ayge:f ; in 193ãu stated, #"ez a

¿aä.;¿iroi.rrri yåetå t Aefu } of 5**hloroaeena6:hthene çoula be ointeined.

Ëroy*. tlne *ttLcyiyration o,f acenaplithene in *ither methyl aL*ahaLr

eàbyt aleoho}-u or glaciatr- aaetie a,*i& aæ sc,lvent a,nci- vsitli ioc.ine
ag

or antirnony pentacÏ:.lorici"e as catalyst* Ðaslievsisi and Ke.risl-rine in

19ã? e tlaloï lrnate& a*enaphtt?ene in organåc solvents u in tne cold"

a"nó at elevated teuæerature*, wrtli ánC" wr;i:ou"t eatalysts of iod.ir:.e*

ru"i;:i:ur, 'oi"s:cuti:, rop:ôer e lead-e iror:u oï eJunin.u¡r* Contrary to the

f inclings of Paillerô anc. Fa;varger $ acÊr:a:rhti¡ene r¡itn tv"¡c atoles of

*ltlorine in glacial aeet,ie a.*:-Õ- a.ncl- aleoh.o"l az 3teç* in tTie

presence of iod.i¡ze a,ncj- oth.er ca,ca.ì-;rs1s d.oes no"b give SZfr ef b**hlar*,
*aøenaçlrthene but a mixtu.::e of *ltl.çricles eanLa.Lning ú5i$ af 516*

*"iæhloroacena;'r3:.thene, Ilot:,'erer, rea,etion af aeenapl:.tlrene irr b parts

çf *Ðtíïing 'l-af; ættzyl, a]-eohol s¡åth Z}*Tnílt e;(crsË strlsrine, ancl no,



tetalyst,e yiel-d.Ëd, çafr çf Ð*øhlcroac*zre,3:htltevzëø wåt}: Ê"5 racl-ec

*f elrlorine ti:"e produete wÊre 55fi *f 5s&*áitT:,3-awcaçcneçirthene,

æç'ffie 5*41:.Lovoacena;:Lrthe¡-re u e.*ö, *û;ae iråchtor*- anú- pentac¡:lcra*

:-cenz¿h.lhe¡r.e s, *zz1te';ron cf 5*Õ*d"íair.l-crsa*er:aphti:ene wzt'lr *,rirûiaí*,

E.*Lð. tr gLe,aia"l_ acetíc a.c:iç- j¡iclfi_eci 4ub-C-icLrJ_c,ro::erçTtti*aLí* e*¿ia-

';tnir.h cha.::ger at 194ot * t"s t}:.e ex*ryús ide,

Çxídation cf 5-ehl"oroacenaS:nthene vrith sodium dicl:r onøt,e

in 95$ aeeti.e ae ie1- yielåed" 94f" af &**,nLøyønaphthalåe asidu

Ðxidatíon s,¡iih annnonj-r-¿rs d.icheonate J¡åeld.eå <*d*Ai*niorcbiacenaphth*

^y7iú-eneú-ianeu 4**ir1oronaçhii:.a1ic acid.e a:rC. 5**irloraacenaçl:"thene

quin*ne* lhe *u-ii:o¡:e J;ield ojl Zöfi t,ou], d not l¡e raised" aì;c'¡e 'r,.r'i'.í

íågure by s,Blr :ireens* rffiren oxí¡¡;tzed- çit-ir a¡l:r*::iium clic¿;roËf,,te* 5*6*

-*:iun1.r:x*e*en.*;p|i-i.iiene ;rieid-ed. al¡:ro *-t Lûtfr *i l16u5e r6e'*ieiraç:iJ-afo*
-^ : - ^ r--*--1 { 4 e.rn¡l ì n:ra 'i-)a,^,r-nr: -: Ì^ñ .a-. ^ø -LfC CUnd-i'hiOi:S Of O;liCl_e'L j-,f nu Lü,w it¿r.--Ul; uiL; -1.-Lv- u*¿\/'J. -LU rrL * uúp ç.r.ll,!.,l.¿tS t¿¡; U,::

vríIh ccd-ium f,licÌrroma-ueu 5u6*ð-x*nloroacenatr:ntirene ;r!çlc-ed- "Q4*95fr af

5e6*ci-iei¿l-orcacenaphthene gui none, or àÐo1¡.i LrJ?l of 4 s5-ð.iebrlo::o*

*nnr¡-ntrn:+'l i t" a1id"" IasheVski a¡rd. rieriS-lrin alSO pTe.-ared leinOli yell o',?

ørystals of L sLsZu 5 * 6*p entacl:loroarenaphthene.

Broir.rination of acenaphthene in boiling 751Í a,leahol yielded

92*95/, af 5-bromoacenaphtbrene and.u r¡i'i;lr. a r"ariation of cund-rtionsu

yielåed" .30*4t{, of 5u6*d.i-bromoacenaphtirene * fbe oxioaticn of 5*bromo*

a*enaphthene with" eod.iu-::e d.ichroina,,ie und-er vâff rou,s ccnuttrons yield-eC'

gL*g6f, øf &*'*'*orlonai:liti:alic acicS-, or 7îJi'6 of ,(*d' -d.i"brom*acenaphth*

*ylicì.ened-i-one, or 9*\Aiï r:f 5-i:::oicoacene"plr.tS.ene c.iu-iilont *

t;eiclaiion of 5, 6-d.i"broi,qcacenep.i:ii:ei1e r:'Íth snd-ium and-

atiynaiz:¡sm d,t*.rrr o'na"i;es, b;¿ nethode såmilar io tnose u-æed for evít&

oxii,a'cion of 5*el:.]-oroacenapir-titei'ie e resu.l'ùËd in il're ilre;Jaretion cf
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&u1**-i-nret,****çIt't"TLa^t-l-r: a*åd-, 3uÕ ,5, ,úe *tettrâ:lr:o:,io î"cct:e"-)naTq;Li-*-*n*,^

*i'"jcrL* s ?,ttt- 5 * Õ*cli"ì:r Õ*1o â,csna,li:'[rei:e cLiinon€,

ine ,31:.lpiio:ri * ac j-C cie:rivati"ves cf iiL* ¡:-aLttif;11^si¿"¿;tii,i.it.ed-
4æ

a,cene;;:it];nenes j:ao- aisc 'r:een inveÈ'ciga¿ed jri' llas.i:evsj:i e.t'ic).. î{t; isi;in,

.:ei,-{,in; '.':rijr 'G,::,¿ '.sa::ts 'Jj¡ llel._::.1, of' concen"l'a.iecL tu-l-;;l.iric ¿,ci'..

¡,'m-rar4'ci Ê' l*o-icril c::oEcefii'¿:itl:e ae in-lc 5rÕ*o.icit'l ol'oace;r¡ri:,:,'c.:.:etic*"uv;¿v ur- vvv: u I'r

*3-st;J-Biionic ecið.. Tiie a.r¿iir.j-e of 'chis ¿;ciä, i-.-ircn t,ree-"ed- uitl: pcóiu"r(

a;neJgaorr in a"bscl riie a.iccho]- g l¡ielciei- acena¡,,.ti:ene-5- =a-T;'nana:nide"

ûxi-claiion *f t¿ie e,aiú. by potaßsiu-n cliciiroile'i,ê ;-Íoi-L'-c ec\ 4r1*aLcTzlçtt^

*2*sulphanapiitiral ic i:.crtl* -tt-r;ii:g e.*:cess concën'o:rated srr"lpiruric e,cias

5u6*a-Le'nJ-c::oaceira-rrrt.ilef.L€ -.,â,s convet:tes íntc 5r6*aich-lo.roa.e+nt¿"it'c.lei:e*

*3uF;-dis-r-ilphonic acíd-, as ve -1---L es i,ne -5*sulph.ûnic a,cicl-. .jlasirevsllà

anl TiaJ: istrin inves'li]e"Let'- the oliic.,a',,icn *:rociucis cf the ¡:onc*

*sril-::?:"onic acicr- anci- tbe aisu"ljrhonic ecio- of 5e6*d"ic.nloroecGrrÐ.*rr-1,i:ene*

anci also tnose of' tne ruono*u,"1pl:oni.c a*L(t arrj- aisu"lph*n3-c arìi, of
: .4,*rl i ìr-r n-¡nn p n prt:r .rl: f,¡.r ¡ri': etJ I ¿ - v- L !J' U:rru t_.V v¿:CùpJ i Ur :1J;¿v q

lhe¡:e r,EiS orll;r o:re ha.-lagen su-bstitl'-'r,etl- acene¿:trtii.eire uiti:.
trra ,r::r n:en .U-bstituieC in tne sid"e ring, ïtris coiípOu"nd" r,"aS l*;:iono*

6t-
j:loltloâ.cêT1Ð.ÐrÌtrtefl.e o '.',.i.icii ,iad been prel)a.g'e d. b; Sieser EunC, CJ.F;ûn frort

1-acena¡tntirenof i:;r 'c.Tte aeiion of potassiulir peniabrcinid.e. Tire ch.l-orine

analogu-e h.¿s no'i been :rre*ca;:ec aF J¡Ê-u. lhe aibroi]to- e Ð.n:d- Cici:loro*
.-âftã-'q-r-r¡*rnê-nôs r.'i-r,Ji Do+.n hal¡gens in'¿.he sid.e ::ii:¿ i'¡i11 be o"iscl-Lsseci

in z Aa'oex ,gegtion or tThe Cnei:ristr;r g+ :',cela;rhii-rl-'l-enet.

Tar:-l-e I l-isis ine hafogenaiei" aoena.clitj:€Ties eJrl{)- theír
neliin¿;1:oints, as weil eË t.ie inel-tínË poinis of a. few çf 'cnej-r

e,"eyíve'çj.trres 6
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'i!$il^z T
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ÕFi non-e
l" s1*rj-LeTLl ax ona:phtn¿,-l_ j-c acicì"
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lI 
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1 u ú-a{*r oïno Ð,c cna¡rnthe ne
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u E *
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4 u5**-rhx oïto *2 u'i *d.isi-'.lphonaçn*
*thalic acid"
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sitro Tey:..at.årres'

8z
3 * iu-incice p lTt 188? s vras tire f ir st inves trgator t,o nít:t at,e

a'cenapnli:.ene, l{e obtaíned. a mizture containing two subsr,ãTtc€F iater
identij' ied eB 5*nitroacenapirthene and 5 u 6-oinitroacena¡rh-r,herre,

ø3
rÅ" Ja-ncr-rie:r., in the sa,roe year, under rrriat appeareo to be the sa;lle

eryerimental conditíons aÐ used by â;uinckeu obtained- a ï4ononitro-
d.erivative inelting a*, Ibboc" ( cf." l-Ozoe " ror Qu-incke )" c" craeber3ç

B5
ancL l',f" Eriones botn conf irmed. Lne investigations or G¡.r:-ncke. Graebe

modif ied ftuincleers metlloci of nitration to greatly increase rhe yield-e

and was the t'írst in¡estigator .t;o preirase pure 5*nítroacenatrllrti:.ene,

rnelting at 1CI6où, Graebers rnethod. was furtner iaod.ified by tr'" Sachs

ancl G" Ti{ose'ba*i.36ooho obtaivied yielo-s of B4fä f o:t 5*nr.t,¡çacenapkrth.ene

ana 4a,4, f ax 5r6*d-ínitroacenaphthene {rncul} u and. esta.brished- the

eonstítu-ticn of tr¿e latter* Tl:"e¡' also prepared- 4*nitro-5-a¡nino-
acenaplitnenes anci- 4-ni-tro-5*o:q¡acerraph'chene aS a result cf nitraii.ng
the acat;yl- deråvative or 5-aminoacenaphtllene€

Substítu-tion in acenapirirlene u.sually takes place para tc
one of t.ue [1eth.]rl-ene groupss but this ís perha"ps preceeed. by orth.o

3'?
substi tution. Ilorgan ancl. Sheasby nitrated acena4rlethene under botit

lrydrous and arrlrydrou-s cond"itions. Tlley f'ounc1 that hJrdrous conditiops
generally yi"etoed. para-substituted. corupounds andr'chat a.nXryd.rous

conciitio¿:.e general I-y resulteci in ortho subsiit.utíon, l{itraticn v¡ith

benzoyl nitrate in calo. petroleum ether yielded 3-nitroaeoaaptltt:ene

as the soLe produet" IrTi"r"ratioyl with acetylnitric acrd yielcted- 65*'fAí,;

øf 3*nitroacenaph.trrei'te (:mf ), the remainder of tire Sirocluct beirrg

ruainIy 5*nitroacenaphtnene (XXff ) prod-i-rced- by a seeonôor3r "eaction
of' tire ã-nitroaeenaphtheTLeo This v,¡as established" b¡;" the preparaiion

of Ð*nitroacenapbthene by iiee,iing 3-nitroacenatrri:thene witn a littie



nítsie acíd *x sulp?ruríe acid. in glaciaï aeet,í* acici. There T¡as

Fome j-nclication tirat tSre reactior:. TraÊ reretrsi?:]e, br"rt, if so y tee

eguílibrium r¿as well- to tlre para sj-ç.e,

.4 cnaracte¡istic ÉF'e-'i sj--l¡l-i-,.e coJ-oratåon r¡as obtarncd

r,,¡hen 3-nitror*e enaphthene v¡as treated. wit': col-c, concentre-ued- sulpar.lf ic
acicl. lTit.lr sulphuric acid, 5-nitroa,cena"phtí:.ene gave a blu"ish-red

color ation, Titese d-istinctÍve colorations anC certain difl'erences

in sol-ubility ha:re rendereC. possible the oetectÍon of 3-nitro-
-acenaphtherre e.tnong t?:e nitration pr. oilucts of aeena4lntnene procuceo

uncler ordinary hyd"rous concitions,

-Af t e-r n.itr at ion urrij-er an-rycl-r ous co nCri t io ns wi tÏ¿ d iac etyl
orthoniirie acrd., tliere was evidenee ef, a â-nítroa,cenar:hthene (,lXflf ¡

*oroc-ucêC.-. This product lvas not íso"lated fror+ i,lie nitration procruet,

but 4-aminoacenaph'ukrene rras isol-ated fro¡ri arûong the prod-ucts of

recirr"ctiorr of' t'ne crude nitration ;oroclu-ct, shov'ring tltat trnere þe"d.

been a sulcstitution in ttre 4-positíon of aeenaçhtliene,

3!
I'forgan and" liesrison founci thai tr;e fu-rther nitration of

3-nitroacena¡.rirtirene uncler hyarou,s concìitions ¡r-ieldecl principali-y

õr6-oinitroacenaphtnene (rciÏV) u which vas also prod.r,r-ced from b-nitro-
aeenaphtnene usíng diacet¡'-}o-rtnonítric acid-" Tltese tv¡o mod.es of

f orroation do nst exchlde a 3uE* orientation of tlte nitro grollpse but

the nev¿ dinitro conrpou,nd., nelting at 205-6oC"¡ furnisned.rupon

partia,l reciucticng 6-nitro-õ*a¡ainoacenaplithene u irnicfr is isomeric

v¡itir l¡ut not identica:l i*ith 5*nitro*S*ami.noaeenaanthene derived from

¿ *f or aiamido ac enaphthene 
"



Æ.'_ | @

The b¡r-;orod.uct ûi' nitratj"an, ul:.Geir Ï4-drous *axa"ití*n* u

oi' 3*nLttaacena.phti:ene was regs,sded" es 3u8*dinitraacenaphtf:-ene {ffi}"
Tt v¡as prcbable tna.t it was also fori'ned- in s¡ral-l emounts a-liring

a.rurydrous nÍtration of acenaptrtrlene, in as nruch as the basie product

cbrlained on red-uction oi crude 3-nitroacenapntnene v'rrtn alu.minum

psa¿1gæe contained a o-ia¡äine v¡hich diazot,ized to a clear yel]ovr

solu-ble d-iazoniuin coffpou-nd, a property possessed- b¡r 3-aiaino- but

not by 4-aminoacenaphtíene, v.rJriche upon ð:.azotiza.tionu dispìa;'eci

intense green or blu-e colorations. Iience it was ínferreci that neither

of the araino gïou-ps or tÏ:.e d.iamine r-,'ras in t.ne 5- or 6-positions s a'TrCL

the base rr,'es assur¿ed to be 5r8-C"ianrinoa"cenapi:th"ene" fne f olloluiilg

ciagra;n ind-icates ilre relaticnships existing among tii.e mononitro*

an¿ air-Litro -acenaphttrenes ,
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i',ãorgan anci. stanref9*oo*u*d-ed. j,n j,.,r epå.ïe$g z*nitro -
atên?æritnene Ínciireetly" *A"ceuaphthene quinone v,'as convertec. to
l,1*aicbloroaeenæp"nthenone, r'rleici: on reouctíon ge;,re acenaplith.enon€*

The oxiine of ac enapr,th.enone , T.'heit r eouc ed. u yi eIúed" 2*arai.no -ac e nai¡ii*

-tirene ' Tite o::idation of t-fris afÌÌr-ne prociuced- 2*niiroacenÐ,pht.rrene 
"

'-fne Z-a¡rinaacenaphtnene rres a base of nixed aroinatlc a{La- al i'i:hatic
Ì;yBe, resernbLtng benz;rf¿sine 

"

Ct\f C= e\:sr'l

1lô,
å1fi---æ

/,rnino lerivatives

hila,ny drÍï'erent ilietnoo"s f"or red-uction of nitroa,ee:naï)tl'-\,he::¿e*.
4ollave been Ínvesiiga,ted" Of the earlier' ínvestigators, Sachs and.

litosebacn nad the best yrelas of b-af{iinoaceria¡;-fr-,,iietië l¡jj-tn yielas cf
Y?li as coryared, with \ofi 7'ar Graebe, Rod-ionov anc nlel-lnik :.r':a;ve

reportec- yielcs as h-igh as g4;, tot 5-aninoaceira.cntne.1e rising a

platinum black catalyst. llumerous amino- and* iria¡iino*aerivatives
of acenaphthene have. been preparecle airiorxg whlch ase A-nítro*b-a¡-i.rino-

-acenaph-r,hene u 4 r 5*C-rarninoacena;phtuene , auð- 5 r 6-diarninoacenaphthene,

The stud-y ot th.e reactions of '¿i-ie ru.onoarnino* and clia¡rino-cerivatiç"es

oÍ' àeeLaa:prLr,i:ene shol¿ld prove of gxeat ir,terest because oÍ' t¡ie
nu-nreïous reacttons ls¡iici; are possible involvíng ine aminc ayi,-togen"

TiazatLzaïíon ¿..nð- cou-pli.ng ä,re txo such reactions, üompourncrs liice
acen¿:Ë){LT,ne¡re*a,za-fi-nprntnaLu azate1e ayliL Scfiiff es base ¡:a;ve been

ilï ej) ar e {, i' r or: 5 - a,rnrno ac e nÐ,û.rit riene "41

rhe d.iaminoacÇnaprlti'l.eneË also provic:Ð maJliv" j.nteresting



:t C"¿"|i-tron pr ûduc 1rs,

1)û gj-l¡€

*;1þ*

4 r 5 *T i a:tninc a,e en a:ç| i:Lt nene cond.enßeù ví;-it o-iac e'r,jtL

(***1*n**
\eg g, c* *'i4s

5 rõ-líattiinoacena¡ntir.ene ;"-relcLed- a vLìriei;r oî' .;roducïs u-nder tì-e

action ol'cafbon;rf olrygen, Trrj.s o-ia;reino* coilpou,ncr l:eacrs wttrr

pirtJealic anh;rS31¿êe ¿J?CL r,,¡rtii f or,"¿j-c acid to givee reS:rJectively,

6.-:'!

r
I

Ðw

It ;rarl been founci tnat acena*ohtnene quínone ccnd-ensed- lvith
aror'ratic amines quiie reacrily" Interesting resu-its migrr-; be obtained

ir the o-ia¡nines vrere th.e dtamines of acenryhthene itself'" Tne co¡:c.*

-ensations o¿ acenaphtþene quinone ]i'iit.ri aÍIinese''..itír rlircrrox¡.lanineo
çL

anci r¡¿ith l4rð,ta.aLnæ ieave been lnvestigateo by G" :':lmpola a"nd V. Recchi,
4, {,/ . .4- * ((- {7 ^.â" ürutou G" Uhastier, -J,, Bel:renci, J. ilermes, Ii" liuv'¡ers¡ F" Ull,roann

,{î q9
âncL H* Oassi"reru E. !'ransconi ancl lj" PirazzoLi, 'It vou].o, be v¡el}

'-^- +i¡ øa+4-ar' the-"t if the Enonoamino- arrct die;nino- d"erivatives ofYTV4 U¡I T¿V U¿¡¡Ë;

acena;ohthene were condensed ån reaetions involving ttre a¡nino hycLrogen

t1xe rçaction p-i'oducis v¡oulcl stilL- ]rave 'ci:.e methy-rene gror¿ps of

--^ 1¡4 À ^" ^ av¿il-a,t:Ie f or f urther conctensaiion reacti_ons,TTJV çLIANIL UIItrJIÌT' I
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Su-åphonåc ire j.C. Derisatåves

if']re f,årst recorded- pretrarati-on of a sulg:honic aci¿

cferivatåve of acenaphtheneu t¡rar of eeetapntnene*5-su-lplioni-c a.cicl,
fo s:,

was me.d"e b;r E* Û1iv'eri-;.iÉancla1a. In 1-9?3, Þziewomski anCr StolyStwo

investigated the su-Iphoníc acids o1' acenaphthe¡re anc¡- feund tv¡o

ísomeric monosu.lgihonic aeÍde and. four iscmeric d"isi-:-lphonic acid-s.

llne acids tltat \rere obiained- rrrere found. to d.epend lf,pon tne cond.ition

under u"hic¡r the sulpÏ:.ona,iicn v¡as carriei' ou-t as rreJ.l aæ upon the
5&

natuse of, the sulphonating agerut" fJre sulphonatíng agents usecl ï?çre

concenirated. sulphuric acio- arid c¡rlorosulphonic acid" Tne u.se of

l-ne calcrilated' araount of sulpiionai..j'r;;g ageni produced the isoiåeric

reonosulphonic acid.s. -At J.ov¿ ienperati;rese neatr OoC', the -3-r¿ône-

*sulplronic acid r¡,¡as the ct:.ief procdre t, ancl at nigr. terryerature,
rlnear 10CI-C . e tlte -5-monosulpnonic acicl u¡as tbe rna,in prod-uct. Thç

mono- ancl d.i-sirlphonic acrcls i'rere difficult i,o separate as tnerr
salts, b,ut their d.eri-vativese eËpecialþ the arnidese trrete very

vel1 suited to tlre ¡;t-:"rpose. T re sodrium and. beriu¡i salis oÍ' the

raonosulphonic acicLs vrere consi-drera-['l¡r ].ess solub]-e Lt,ilaÍr those of

the disulphonic aeids, ßre sooium ano bariurn salts oí t¿rê -5-rnono*

-sulphonic acíd T{ere less sohible tnan those of the -5-moncrsultrlh-

-onic acid." To esta,blish tne position or t¡¿e sulphonic g:roilp in

th.e acenaplrthene molecule ¡ tr"€ f ol-lowing p,:oced.LrrÐ Tr'ä,s empl6¡rsé"

ihe nonosulglhonic acio- vras oxidizeci to a su"l-$nona.chtnalic acíd,

from v¡}iicn, af,ter alkali fusion at 25uoC,, a coiryc,und-, meltingi at

2,5'i"C "e vrã,s obtainee, Tnis H¡as previousl-;r sltpposed tc be identical
r',¡itir l,-n)¡dro:ryna5:irthalic anlrrrdiride. T}:is corß-pound. had" the forirula
(1 Ë- 

^ -*/q 
â "tte*Oug e eno ga¡re f -napnLll.o1 r¡¡her¡ clistíll-ea v,¡iilr c¿ilciutli fuwd.roxide.

ït f orned. 1u8-phenylp;ry íd-azone-2-naphthoquinone vrít]¿out th"e loss



*&*

af cåtrbon d-Lazícj-e, Thi.s esteblisS:ed- i.iae roüìercund as ?:nycLror:¡*J--

na:;;ntnaz* ä*id-, l5ie sulp3acnæç.r:ikalíe acid- ças â*sr:ipi:ona.p.l'"ti:a-r-ic

a*iaa ü,ii{:- ti.ie acenaçhthene*sril::hanir: a,c¿d- þed, L!:,e sl;.lti?û:lic z:-*it_

Ef tü-i; in zTt"e *3*¿rceitåoä- ?rie s'r,ir€l 'i.!t-it.ûsu-J-picni ry a*it.,i- ";t*.,*

+*7:-er e-! aX e i,::-e ec e *. ap7 ri:ii e r; e * 5 *,: u. l-l ::c n i c ¿¿c j_ C- _

liu-sinr-r oi' tli.e *5-3çl;ri.r-oi'ric ecj*1. ¡..rii:r po tassii¡-,u ii..'r:¿¡'cxici-e

o-ic. i:o', þT ociuc e -ci:e corll e ::.:cni-ir-r g i:t¡a-: az:¡ ct-erivati:re , -nut i*s ,ü

sit"i¿rl:lry'ou.s e,ciA. ?,.ncl- i¡ielcl-ed t-*¡¡nt:î¡]tÍ,li3,'"1-ene. -ïûr. 'ci";is li eason , -uiLe

i-cL{), ,;ia-s Cescrilrcci- in ar, Ge:rnä,n par;ents3as ãt ena,pncnene*l-*sulpnoli*

acíc" ' Thie re>.ct ion fr:;i:nisheci no evíc;-snce as -tc t:.:.e st:r,r:.ctu_re o:i, tþe
^i*¿:nt' -5-sul¡noliic arcids Jrecs,LLfie bot]: acid-s Í,er-c't.r:t- in tr"ie sðì.,ÍiË

";t"a$"s llo'r, or:J-;i" vtit'::,t" ¡:o'Lassir::r i:;¡ci::o:.;iae u ,tu_r a,isc i¡,ii,[:: i:oi;eiss: 1un

cl,'a,,r:r-íC.e E"nti. ))c j"a,sSru-i¡r f eÍïOcJ¡aflicìeu an"tit- e-ye:t i.i;:rs, Cis:iil _-l-¿:+,iÕtL Lt¡
al E:!.eL1"û , T!1 ad-c_i¡ion -Lc acenapi:rt,ftyj e;4g u titez e j s alsc p:"oCiuce c1u ir:
Trt\]-C!L i:r'::¿;e:: q"antitie s, ¡rcr;iaceneçritl:3"l-eire, ic1rI.3)22 * r;iricrr uan
atT\';aT¡à f orL::ed. as a, Êal-;rrne::iz¿¡.ticr: p::*o,uct af ac er.a:p"t:,'ciiyler1e" 1he
lnosL ;:ro]:al:1 e e:r.5;le.caticn f o.i: ,;h"c f or¡:iation of e,,ceiiaph-tl:;ir eils -5,g
ln¿t'i s Õfl i:ea'cing t.i:-e acid- , l;n_e el,.l-l:hcnir ãi.Ci-ci g::-.ot-1.;l ifi-Lt:aiec1 ,¿o

tlte *].*tasiticn, enø. ¡r:e -ûns,caì:t ç suJ-pironic acicl then deccnposed. to
6iv e ac enaçb thyl e ne afl c_ p o l_yac ena,p1it.lq,..1 en e .

Er*1:l-s;ri¿g a -r-ar¿e ez'cÊÊs of coneen^bÍ.a't;ea or fr-rining
:rrilphi:::ic ¿"ciø-, ti-;o :!.so,JleÏic d-isu)-¿:Ì:.onic a.cict* ",i!.er:e isot ateci. ?hese
acid-s trere c3:'asacterizeir by tl:e e;rirer.ûel;t'higfl scl-u.bil-iiy of tlieÍr
loa;riula saf i,s ín wa,ier, lrnil e ü:,e j-:: s*ç-ru¿ sal_tc î!cre àL:riLt',,_

entrre l-;i- insol-i-l?:l,e i.n al.coho_t-" Tlie e::act positio::s of the su-tFi.r.onic
€r"eLa" Ë1'otip-q ile:re nct kno,ç:n _ iiovrever u 6ç*s1r-l¿]hcnatior¿ i"¡ifl: soC_iun:

r"rnaLgett så'\:'e s ii: both *aÊe s e ecerìûæ}rti:eire *r*suipironic ae ri]-, sno,,;ring
t{ie+t, olle af iiie e*iú- ,ÈÍav:Ë)ß 1ítÐ"1) in ilne *b*pçsit jon,



* ¡3Ü*

T*e y :r ef â;r' ai i c n of 5 *h;; d.i t)T;- ?.c trJ?,pi:thene * 3 * Ëì;iP i:û 3r í c
S*

Ð,cLC' Tra-g ci-escri.'gçd- xn *, üËr:-,re-n ;.la:te.:-i, ã-:":t;ít:,tÐ.ceii:'ç,iitne¿1Ð .ra"fi

irc:ai.ea lritkr 60jí slr.lpiiur-r"i-c acid- ra c'i:tai:-r. 5*a;rii:oa*ena¡t*lh.eite-5*

s¡:-l-j)nrnic aciC,, .ririck uas ti-::en conrrertecl to the *S*rr;ro;"6;;;;

r-'e""irr-i¡irre. "ir:. l1 O:f ìtf C" :";i i." r--rrf c,-¡= .i.n a, -ìar .. -r^õ- ^1L,-El .L! ct u-i_Y E, i-,j i.cruu! ¿¿l c., )- ÉÞÐL:J t: ',,EÐÞttJ-@

Tlie ni i:: a * ¿,no" r;¿i-nc -d. er LT a+uLtl e s of ar eriâÐil'üh-r:Le rrûnü *

*sLrlthonic aciGË ?ie:re siud-ied hy Tzier¡s-rjski ailÕ- Arzelski \a Lt26.

1!:ey noied- 'iZ.-e.t, ii: tire i:it"'a.iioii of cceriaphiiiene*J-su.hironic ¿.cia

aT ín the suþ}:.cnation of A*nitrcacci-ra¡cilil-.-ene, i,ì:e rr.nsubstitutecr
-ai-r..'"-.-^ ^++^_r.r,13 t;¿,,s a,r,¡acl;ed-" Tilu_se Lisin[j clilç¡asrifu:ho:'ric aej.l," j-n nitra.uenzei?eå

5-niiroae ec.a.:iitir.enË y.ra,s co:il"rer tedi j"nto b:ni'L:roacen;ç,:.t;:rene *?*

-s:rJ-rr:ronic ecit-" Tflrs lat'cc-' coi,Uoi_in..l. 1'.as t:t:'t a-ilci b;- sooirrl

o.ic}:r onate tc, 5*nítra *3*suli:hor:a¿rnth-al.ic acrd. " lhe r ecluctrcn *f
tbe 5*nit-roacena:.plltirene-?*sç.t5:3ronic ãrid. ]¡ieidlecl E^2,¡tin.ae,cen.a,prthene-

*?*sul-phonic aciiÌ." Tne aiazo::Lir,i,ls cl-erivative of th.e a,r¿inc*s'"¿l;il*
*tnic î..ü\t" d-erir/a'uive of acena¡-n-bliele s .íii'L¡' socj,rr-;-m f orila,ie u f orri:.ic

ecicl , art"C, sciJper Fowder )'ie.'d-ed- a îc6nosulphonic acid- cieriva.tir¡e of
acet:açritit-eil.e \""n-ich lvâs i.someric wrtii t]re k.nol,¡n *3* ancj- -b-sr.rtphonic
aci-d"s. io esta.blish i;ne st::r-rcture of the tr,¡o ísoaeri-c ni-,clcacenath*

-thene s-u'.lplronic ãLcid.s , +,|ne f oll or'¡iir. & ùr ocecu-re \;ï¿r,s e5pl-oired-, Ttie

sociu-üi salt af ;.cene;r:.i,:e ne -3*suJ-ph.onic acid s çhen ,¿jr eated" i¡itii
nit::ic acid { c, "*L"3? ) rri glalc j-at- ace tic e,ei¿,}-, yiel_d.eC, ,6*nit:.o*

-ae enapLiti.;"ene*3*s'.rl pi:onic acið-, 1,,,i:ícli, or o:ci ii¿.,i.íon p yieic;_eci 5*
*nitrc-z*s:":¿lr:hcnaph'cira'l i-c acii." ileciu*tioi"¡ cf c*nitroaeëna:ùntTiene*
*3*sulphonic a:cicl -r:r.oúuced, tl:e 6:a;¡li-no zcenaçli,rl::.ene*3*si_r-ljihoriie

acio-e ,r-lrioii Tís,,$ eosur-¡rh"ona'nea -,,vítj; saÕ-iu::;t 
"rn,:,}Err^* to íj*e:ntntecç:*

*rta;p!"È,in.ene *



T{ydro:ry ançr ÇåJbÐit-l Þeråvaiív'çs

lúiere r¡ere iel-atively f err ae enapirtliene rom*rounds 'to be

fa*'nc- in t¡ie literature å& whicrr the hyarogen atorus of the aro:aatic

*ucl-erqs were subs'uituted by i:ydroli,¡L grûir-pË, sac.trs and "tlasebacn

prepa-red 5-h3r$¡1n*-4-nitroacena"piathene ancl its red"uced counterp wt u

5*nyd-ro4y-4-eminoaeenag:irthene, Tl:ie *Ðreparation of 5-acenaphthenol,

c¿¡iic3l" was useå in tire proauution of inoigoid o-yesu kla"d, been covered.
8e'ì^" ^ - -+^*+ ll;róro;ry esmpou-nds r{itTL tüe hyd.r:o}rytr gro'"tps sul,.stitr*ted.ii¿ dr ÍJd,uç¿f u o

into the ieethylene groups of aeenap.trthene v,¡i'tl be dealt witn in the

next section"

Berthetotsf."ed phosgene i.n a.n r¿nsuece$sfui atternpr io
sub.siitr¿teå ã, &atr'aor:.y1 group j-nto the asorsatic n-uLeleus o¡- acenaph*

8s*ii:e¡re* Useng ehlor'öcatrbaruic ae ide ll,P, ï{arri.s obtained"an acici-

rz.irich was hyd-rolysed" tu acenaphthene*5-caroaxyl-i; acið, corrnonly

call-ed acena¡lnthoic aeid, ¿tcenaphthoic acid. åeac been ,orepared- by
8î 6ð

tríebernra,nn in 5of;å yíeLd. using oxalyl chlorid.eu and, by Grignar¿ (rl
by the action of caxbon dioxÍd-e t¿pon the rnagnesiun oerivative of
aeenaphthenee and (2) by hydrolysis or the nitrile olrtarned. by

treating 5-bromoacenaphthene with üagnesium and. cyafiogen cnlorid.e"

ÇtThere ';rere severãJ patents covering the preparation of'

mono - a;nd cti-carborylic acid"s or acenaphthene, Jicenaphtirene-ã*ca,rb*

-ox¡'lic acid- and. acenap.h.thene-5r6-d.:-carho:6r1ic acid were prepared"

by cond-ensíng acenaphtnene iÍit¿ra.n alSrl phenylt"meå or sj-r alkyL
phenylcarnamyl c-irlorid.e (which inay lrave a ciilorlne or methyt group

substrtuted in the phenyl rrucleus) in tire presence of an alu-minuia

haLide, and- then hyd-rolysing t-rie resultrng aLÌq¡Ianilid.es,



Oxådatåen Prodrects

I'fost af tþe wurlc done in tlte f ield of acenapirthene

ciuemi"stry kras been the inveetigation of -r,he sxåd-atioæ prociucts cf

acenapirtliene, Tnvestigatiuns tooie th.eir natura¿ Õoursee 11r¡Lr-ü¿1 v&,s

the perf ection of netnods for preparing the ínciividuaJ- 1-rrociu.cts

a,ncï f o-r $epa,rating the various prod-ucts froin crud"e oxidation

rnixtures, Jt v'¡as incleed g¡¿ovÍn in tjre earliest eq)eriments tneut tne

yreld.s ot the inciivicual products depended rrery cief initely ugron .

ti:.e reaeticn conditionsu a.ncl also that a great variety of prod-ucts

Trere forroed-u '

6e
Graebe esta""l¡lishea the relationsitip betv'¡een acenapÌrti:.ene

a"rzd. its oxrcj-atíon pvoducts, and also establishea the most favoyable

ccnd-iuione fcr iaa¡cirrn¡m lrield.s of some of, tjre rnore iäçorta,r:t

i:roducts. These condítions ha¡re not 1:eerr impruir€C¿ ri"pon until qu-ite

recently" Graebe rejlorted. yield.s ot Avi"' f ax acena¡rhthene quinone,
6s

r/rlereas Ðashevski a:rci ïia.rislri-n irave mociif i"eú iris method. to raise

tir.e yie1-d to 717o,

Tir.e oxid.ation or' aeenaphtkrene proceeås through tne

f'ollowing stages-

-.---Þ íl+'
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Tnter¡nec-iate between a,cenaÐiitnene ¿rrx)- ?,aÊfia;plL-vny1ene

ano-r"ner prod-uc'c v+-hici¡ also ma$ he r€garded es a firodúct
oxÍaation, Thís prod-uci is acenepJitheno¡i.e*

There affe al-so a number of seconciery oxidation procig.cts

f'or¡ned from the primary cxio.ation prod.rr-cts" These secondary

oxid-ation prod-ucts are biaeena;phthylidene keione and biacerraphth*
-yridenedione, fcrined by ti':"e condensaiion of. one ¡aolecul_e of

la-^
Ê-!\

c.- H, ./ | I )c,otlt\rcr ¡r." \å*" 
"ry'

/EC endf ør'vy aåøeø ø

Keæø*æ

rn__'4,\-\\
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êrohls (_å. 
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acenaphihene qui-none lvith one molecule of aeenephtlrene oÍ one
molecule of acenaphthenone respectivel;r* Biacenaphthyi_ic-ened.ione
Ï¿as been found in nearrly alr- of the oxid-ation reaction proaucts,
the three most comnon cougroi-r.nd-s founcl ín tne product of oxid.atioyr
of acenaphthene vrere acenaphthene quinone, napntiralic aeio o a.nð-
bíacenaphtb;ulidened.ione6 ,4"cena,;:l:.thenone anC, ruaphthalclehyC,ic aciC"
ffere alsc f ou-nd- in snrall anounts in oxid"ation nrixiures, Graebe
d'etermined- the experíraentar- conclitions for the best yield_s of
acenaphthene quinone anö' napktthalic zcíd-, l{is efforts sr¿eceeded. inyields of 4Õf" f or acenaptrthene quinone e &fr.Ct ah¡ost AAt)ií f ar tne
na'¡htnalic er'ci'd' j-icr':ever, la.te:: reseÐr 

"rrur9én*re rinajbl-e to d-r-:.;:ricer.ie
#:raebet s J'ie l0- çf \ÒC,.j f ø:: na;:htnatic acid_ s &ö c.atte' i.ol.u. i:recise lytnc *'çnú-i+;í*-r.s x¡iiÈï * û.¡u 'j*å,'rÊd* c'ra*Ð* *eçhasår,*d- .,;.n* f *.,ç.aú a;hii,ç,



gf eaL caÍÐ xres neecled in cerr;-ing orr.t tr]€ ox¿d,a,tio& Teaet,i-¡.:r1*

é"}sc care had to be ei{ercised in extra.etírry ecenagi'lrlchenç quinone,

Í'or tiie cor:.centraticns cf' tne soclium hydroxicîe soiutíons useci ån

'¿he extraction ïrere of utmost imtr:orte.nce. rf dÍiute t ri; ) sod"ír-im

iiydror:ide soluiiun \iere useci d.urrng tt..e extraction of the cu.inonee

practicall-y all of t¡rÊ c;i,¡.ínone v,/as precil;ita,tecl- by t'ê adciition
of a rsineral acid. If more coneentrated- cau-stic solu-tions {, nO,;rl )

r¡ere used"¡ â-.lrr afu¡rost qu"a.ntítative i¡ield of napf,thald.ehyd-ic acÍd.

resulted u-pon tne adciition oÍ' ihe nrineraL acid* The more imporkani.

oxidation proçiucts â.se nor,í to be consid.ered" in Cretait,

trc enaphthylene Ggrco I

Up unt:.l 1958u this produet had not, been ísol-ateo- frors

the prod-ucts of dírect oxid-ation of acenaphthene. rt lra.d. been

prelrarecr from aceneplr-r,irylene broinid.e b;r (t) transforming the
LI

bromid"e in'Lo tire acetate and. saponifying trre resulte and. (z)

boiring the bromiôe i¡¡itii uottuf- rn 1958u 1,, I,fontÍv"eported. tlie
j-sola'cing of tv'¡o acenapitti:ylene glyeols from the proo"ucts of

d.irect oxid-ation of acenapirthene with seleniu-m citoxid"e" The tyro

ß}}rcols irere be1ievedL tc be cÍs ancl traris geometric isorûexs"

oÈ otl

€H- €Éffi[ei
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*{e enap}:.thenone

This proÔuct ã,ppears to be mid-vi,ay beiween acenapirthene

aßd- ecer.xa.ptl-r,trylene " T-L has been preparec, frcm acenaphthylene glycol
68

i1) by treatirig -uue glycol wioq,h sodiuin al-coholate and. rire'cb"y1 iodid"ã,

a,'r7C- (2) b;'- boiJ-Íng tr:e g-lycol with concentrateC, lqrarcc¡¿ioric acia,
and. tne:n steam cl-istilling the solu-tion, tne acenaphthenone eppear-

i.^.-. i.^ ¿^^ ^r. 
bq

-Ing In tr?e aisiii].ate" The oxiaation of acena,ohthenol vi¡liJr cilromic
çeacidr in glaciaå aeetic acid. also ;'ieloed,. acenapi'l"1,henone* There r,Íere

several- method.s of' preparat,ton from aeenaphth.ene qutnone, The

cl-i.rect rea-.rctit¡n of thLe qu-ìnone iyl acetic acid, r,:it¿ zirlc erist s tr
tlie conversror¡. of ti.re crlrrT?öTfe to th.e o-ic",.lor'icLe liitn pnospi:ori;s

r) ente.clrlor i de, t olJ-ovved by redi-'-ution botl: g:L:od-u-ced. tiie d.esi.r:ed-

acenaSlhihenone in ijb *3'/i; yiei-as u -i"c€nâ,phtkrenone is also ,;roo-rrced- -

bit tite arction oi ahr"rninun chlorilde on Ã*nar:t¿th.i¡] acetr,-t ciitoråde in
nityoinenzene accorctirrg êo iiiç s6i¿¿1iro#r

- N€*

Eeing pari quinone in natureu it vrouict be e:1:ected- tttat
acenapiititenone e:üribit scnxe cÍ' tne c.tLaracl,eristícs of qr-t:L:rlrnesø

It poL}'inerized tc yiel.ci triaeenapi:tlr;rlid.ened.ione" tr}erivatives of

acenapt:ihei'Lonv, in vdric¡i the i:yd-rogen 01' the me-tnylenc groLr-l3s h.acl

i:oi been rel:iaced., Treue ccncl.e nsed r'¡it.-:- i,qatl-i? or naptetlzrsati¡n
@3l¡'liCli contzin an d,-..:eiur:e ojrygeil a;Loi.i, to Í'orrr ind.igoid c.,yes,o*



.t}l*

The possibj-lities af y*aæ,ti*n çf a,*e.TLa;pnthenone äre

'eÐKlï in viesr of' ty¿e f a,*l tnz:í the su-bsta.noe* tn añ-ct-l¿1-ion t* a,

reaciíve Õã,.rbonyl gtrotåpy posË€ËËes a methyS-ene grûu.p t-iíiich ís very

Teeßti:re, The ciiehloro- d-erivatíve also has ma^n¡. possibilj"ties for
r eaction,

é.c euaSinthene Qu.i none
€@ - ce

ffi
Thås is b3, g¿s" ih.e rnost, important eonffirereiaJ. o:.id.aiion

producl of acenapitthene, lts greatesr, ap;olåcation ie f ound, in the
F i al ri n'f" rì¡¡c,¿ Àu¿* q/r u-r E *her*istr¡r. Tt has heen f ound- the,.t neither L!rc etLÐJ:î.øLer

Ílt-t tne qiiant'ity of ihe oxrd.izi-ng agent Liad l-åttle effect u.3:on flae

yield. of qi-rinone frcm acens,p-rl-tjrenep r¡hereas tne speed_ at v¿¡ricr¿ ,ulie

reaúti-on ïi'as ca.rrj-ed- out ap.oeared to be of u-tinost irporta;r,ee. T.i:e

]¡ielcl,s generall]¡ ran around hAi( und-er the most f a,¡rorabte conciitions"
.73

las'ievski and. Iiarisi:in, in L9'36, usin6 artrltoniuûr d.ici:romate reported.

a ¡¡ieIC¿ of "lLf' f or trle c1l:-inone" The .reason i'or ihe gë,Ti¡-;all;r 1gçt

yields was the fact t'hat tlte qiuinone itself lres veiJ¡ reactive 'ånÇL

cono:enses vritti otller oÍ' t¡re oxio-ation Ï:rod-ucts. T-n tue earl-ier

ånvestigations r,rlrere a1jcæJ-i vras eicployeo to se;rraraie tiee quinonee

It r';as observed- tTtat acenaphthene qirlnonç und"erv¡ent a number of
transf ormations e among v¡hic.ri were the f ormation of a sart of

napntnalcieiqrd-i6 å,ciCI- ancl tþe f orrnation of bÍaaenaphtitylÍd"ened.rone"

The se;oa;ration cf tne quinone v¿as generall;- a;fli'ec';ed bJr prec¿p*
.?{*i'í;ation of' t}le qui.none es the 1:isr-:-lplr:.te ad-d.rtJ.on prgcluct Ðr as

4çits r¿onoxine" T¡ris tatter: prCIoess renroved- sone cf the difficulties
bui noí al]- of tirern"
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,t,celiai¡.,rnene cJ-l-l1ûne ìlrriieïgoes f'onr roer,eL LJ L¡rs el üi'

t3or1d-€nÈetian ïeä.*tiûns. lYie f àrst of ih"ese invol-¡¡es t.lte e*û,ü.e:{!fr*

*ation of tne ßûlecule or Guinone '..¡rita one or r&cre ijiol-ecrrl-es of,

a,nat'itet si-:,ûste-Tt*e, .tr¡or e:teflrl ê s -r,¿fe concì-ensing su-bs't ance cou.lá l:e

er7 âinlne t'¡it., tr-"c e¡rino n¡a-roben a.ncr:. tl:e carl;an7rl oK;r¿ei! -cern¿

e]-i¡rina.ted. es i',¡¿.-,.ter" ,å seoom,. tit;e is tri€ cor-rctensatian oÍ ihe

qui-nCIne r"¡itlr aromatic }:ydrocerbons or ii,eir d.erivatives in the
qe

llreserlce oI alu.i¿inum cnloride" Flere tÌre Ï.i.yd.rogen a-to¡rs oÍ' tire
z.Tor1zl¡-i e, enl?n"l-i ". ^^--,.-^-"h; Unite Vitl: tl:e nerjtnrr¡-l rì)1r¡.iôn ¡"¡. *1raarLvL.LO)vLv vuv-iJJl¡ltí þUtuguUu-¿19 UJII Uç !11lJlf t/åiv vúL uvtlJ ¿ U/:Ly€3qrIr UJ U¡rE

cJul-none to eli¡ainate '¡vater u f orning substences '¡.¡rricþ.r belong to the

f'luorescein t;v1:e ci-;;'es" ,{ rnirc t;,-¿:e or' cono-ensation, v:itrt ha.logen

si-rbstit,u-tedL .Lr]'drocarbons, is one .¡¡hich Aoes not Inr"'ol-¡re tne

car-honyl ox;rgen, äite h.;rO-::ogen atci,rs of tr:e .:ert- positions or'

2,cen".!)n+*¡Leû(} and- t]le hal-oålen atoi,ts or t:.e roncrersin¿, -ti;'c.,"r:oc¡-rbon

e,ffe elrminated &É t::"e halogen acre" Tire nytd-roc'..tÐorr resiciue a't"'û*

-aciles itself l,o ine acena;.,rJ1-i,rreur.e r¿olecu]-e in tr,e pe::i posltionÊ 
"

tertaín or- the higirer i:nd.arao-iones are si¡nthesizecl in tnis -rna-ïIner 
è

Th." íourt¡i and- älosr i:nlrort¿nt ty-_.oe ol :reaction involves

the preire,"raticn cÍ' iacìigoicì cl-ass vat d]res" Tfrese ïeact:.ons are

cnver-'ed i"lrr n. Aprc¿e nLr-rnber of npteni-,s - Tlrç i'irst t:e-t' er €i'rce s to tr-is
,17 ?8

tyire oi' re¿,"ction r,¡ere by .{, Groj:, Â"" Bezdrik ancL P, :ì'riecilancler"

T.L.e/ condensed- e"cêTrí:etrî,i'Lene o_u13-lone rrrr.l'r. incr-o:qr1- enð- J*o:qr-tnro-

-ÍIe-l:-tnene ¡o Eei rno-igord. ty_r;e prodrr-cts"

.,"-(i:.{*).,*. u,'n,{i-.(r}***

T-rie pr ocìu,ci oI

U i-oa Sc a;:r e-c G

curidensã.tio n

ll.,¡ q:¡ \a \:i9j!ø|¿ ø4 ø I I

'.,-ì +i- ã ^xr¡+..ri n.¡+,-,n*;-rênê\. -!- trlf L'-UÁr' Ur¿IUll-(:.t.llUIIEJ].C;

Thío*ind-igo Ëcaslet 2G,

is .kr.Lor'rn as

(liatle Íc Ço " )
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anù Hel-ídcne 9aa¿Le1; ü " {',1-,}-,*E^} " Fatents ha¡-e j:ecn lssues
coverin6 al-l of tire l:alogenateií 5:rod"ucis .r¡'ttí*r¡ may be derig.cd.

fr*s acenapirthene ü¡ut-l1one, its fioaoiogues, a:nÕ_ all suï:sia.nees

analogous to it, Ali oÍ' i;;e patents covering ti:.e condensaticn of
ecen€'tptlï,ii.ene qî_ltnone ll-,irtjr indOr._,rl , c-O;qrihiOnapntireì.ìee a:rd simiiar
substances are pnraseo- so aF to i¡iclucle all possrble reactions
l¡eiç¡e en c ari:on;r1 olq¡ger¿ s Þre s ent in eüe jr]; vari e j; ,- o " *{ *oiketone

groulrir€, 
",.yru- 

Te'è,ctiye rnetrryleire or metllinc arou_p present in any

t ornr of co:rbination"

Oti:.er Oxrdation Proci-ucts

E í ac enap'rti:yl idenecri one a-rrô b i ac enapirt.rry-l i d.ene lre t one

ÐËe setoÏiCre,ry oxiaation prOdu-cts rormed by tne aation Of VBrious

f e?,.gen1s u-po11 ãc€t")a"prriirenone and acenad:lrthene quinone"

fne encL proc-u-c c oi aeena¡:lr.thene oxraation is naprLtnaL1e

acid or its aiilr¡rd-v1¿*, arìd- ï.ra,s one of the ear'tiest o>-io-ation
n?

proi-ucts investigated. tllost of i;ie early investigations involvecr

¡lee use ol' sodiuiÍi or potassi',¡-æ o-ic.ir-romates with concentrateo

su]-plturrc acid¡ ãi1ci tne yielcis variect frone L6-?Of" for Behr and. yan

Þorp to al-rnost Lood/" f o¡ Graebe. urrr¿anJ?epeateci Graebe,F ,,verk

but was not able to ob-taín ov<;r a 4o'/, yield-" The main ciif icutty
a,P,ireaYed- to be siop.;rng tlte reaction before the na:prrtl.reL¿c acis
l¡ras epprec iably cieauflpo ßed. *

iilap¡ltnald.ehydic ?uera Ls ctuite arr rnteresting suþ,siance
."1â^-^ ^^l+^T,/rr!rÞç Þz,rb* e,jlpeÐJ to exisl, in -t\ffa te,utOmeric 1'ofi11s,
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trt r.ryas formed" almoÐt -û-tLa,niÍtaiively rrhen acenapjlt.nene quinone r,vas
gt

ciissolved in 30-37t,4 aqu.eol¿s po,r,assiui,r i4rd.roxid.e solution, tt e free
acid wa,s precíçtitated. by mineral acicis, an1 purif ied by recrystal-
-Iizatron lrorrl al-cohol" f t conoenscs reaclíly r:¡ith pirenylhyarazine

to give

e{ .?

lfhe -cr ep?r ation o: naprrtital-a-eit¡aic acrcl- froiu acenal:nt;rene qu-i norie
6eis Çoverect by pa'bents,

C o nd"ensaiion iteaet r øns

Oxida"tion of' acenapirthene rrr a solvent Jrields the

usu.ä:- proo.ucts r slLc-n as acenaprrtJlene cluinone. ltovrever, ii' a,ce-

^napi:t'hene is it.ated. to 540oC und.er prvssrlïê lvitii Pbçe d.ecacyclÊnêe

croHlg, is rormed.; using pboz at lou'er temperatur-es i 18CI-p00oc ")
rluoroc¡rclene, c+gÉzz, sl:own beruws is obtained- in gafå J¡íeld. ro¡ith

only a little CIecac}¡e1 un*"8^
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.åcenapntitene coni'enseci in a Lerge nuin-þer of' :ie::,e'r;ior¡s

r'';itli va*'iouls substances, Sone of the cono-ensetions involvei,. tne

furdrogen atoms of t,ne na;:ntiialene nucl-eÌi.se "¡;i:ereas ot-r¿ers inÌ¡olved.

tne hydrogen ä'tons of the netir;ilene groups of acenaphtitene,

Äcenapnth.ene v'¡as -íound to conciense with mar- eic an-n";rd,rio-e in t}:.e

Fresence of acíð- condensing agen'r,Ëu such as alrrnrinum chl-oridre,

sodium aluminum cij.ls¡ide, or f erric chlorície, in nj.ti,obenzene e"s

solvent u f irst f orniing open ctrain carbo:rylic acíC¡s r,¿ir.íci.:.E oI1

tçfuri:j¡rer conirensaticn, yield.ed. eyclic ketone cerbo:rylic acios, erne

conpound v''hicb had- been isolated- frora su-cli a reac'bion iïas I-ace*
-naphtr-q¿l-¿ellccinic acid, a, glass-iike srr-bstanee r,,¡hich sub'limec Ín
TÐ'cu'o in a carbon clioxic¿e sf'ream a.t a,þout zooocYs Th.e concensation
of e'cenaireiiiene o¡: su-bstitu-ted- acenaçhii"rerres çiil¡ çyai.neaüetrr3

chSc:riae in -LT:"e Fl:esence of aluri:.inu.m c-n.t s31sç a.L g0*i60ot. 
"-r¡iel-Ced.

5:;'*d,"r-lcì;n oÍ" 'L:ie 6gner z]_ .î a:-:,r¿l_e,

-;'¡ni-cn are ret,inrices of

i',sefti:i- íi.Ê ¡ nte::r¿eciia.-be s

Ð"celi?,.-r:i'r,;ref]Ê**) eï í*ir:C-t:,O_i CircS e f i-tL: :; c
66

-i r,:' ¡ì r - ... c
L,-L L ¡-j €

g1
E" 0liveri-i,íande"ta nad- inve,riiá:aied_ ti.ie efL.ect or. su_nJ-Í6;jit

uaooil condensations of aceneçhti.iene v",it.L-i aceto¿:l:eno-ne a¡rd- j:enzii,
The prôcj-Ltc"c f ::orc the conciensa,cion or, acenapiit?iene rviti: aeetcphenone
hac th'e i'ornul-a tz0l.rlgo s i,jttc its configuretion r-¡as esßu-ineci to be
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é.cenapht-rrylene vras also d-eiected in the reaart,íorl p3îodue ,,, but no

acetophÊlione jrinaool- was I'ollncj-e even iiiou-¿n its ¡rresence síäs

-tbLou¿ht liJie]-y cii-re to a partrar reo,ucticn of aceiophenoTle in i.ire

coffirersion o¿ acena¿plti3:ene to acenapnthytene* ïire condensatron
n€ c'õ^'ño-n 'r-r--r'ro¡g and- lienzil ;r!ç1¿eô a prociu-cte U,,-1I.,^O* u irkricii

Ttas tongrciered- to be

eÑ
1,4

Cr-l 
- 

C -rUJ

I,, * ì-<>
@w

Acena;pntÏi;rfst,- à-tlçr D3,fr-aJ¡lhenzo1T] r,'ieg"e aleO f OUncl to

the cenzylbenzoin berng f crnred by paytial red.uciicn

UT

U'J

F a'¡rn a riÅ v; rr¡uv- g

+h^ l^^r-Þ- rUJ.rE U ç¡11¡ ¿¿ o

Ï{:rposure of aeenapnthene in i:urif ied aeetone to sìJ.n

liglat yield.eCi traces of acena¿chihenone" Tìrere appeared to 'oe no

prrotocne¡rical Teaetion betv,¡een aceri?ùlhtir.ene ¿:,nd. d-iphenyli::etizarlee

nor betl,.reen acenaphtheire ori.tiJlone and- c}iphen)¡Iet-Ilane 
"

åike !íLanJ¡' aromatic iryd.roca.::bons e eceniaphti.rene combined.

r'ritil a nurûber of aroi:xatic nitro conrpound-e to farm reariily
88dissociateci" ad-cl"ition compound.s. Pic::yl bro¡ride ancl ciilorid.e f or;:red

motecula,g ad,Crition compounds tyitn acenaSii:.thene, ureJ.ting e-t !04,3oC.

and.11õ.2oC'9Iespective1¡,'.Àcena,pirtheneforlnec1mo}eclt-1ar

corûp01111ðË ï/itir. both cirlorod-initroT:enzene a,nd brornod"ínitrobenz€i1€"
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rueltlTlg ?*L 65,8Gtl . tttt- 56,-oC. .'3¡q-re ct3-ve i-;r . ':iononit,r-ol:aio*

Tenzene* d.o not forin iacl-ecuie; ccnpcuncis -r:itr acena;:;tnene u h':'t,

f?¡r':;-¡i.'l¡¡ .ìn -å¡rc n.--':¡.-.4-i ¡ -.e,ir':tq Tn r¡'y-,c c::q*o:¡ ¡€ -)?ã-.c- ::*"r,r.r,oJ! Çç;sE¿rUJJ uL, LI 1j'Ç UL¿UULTU-j.(- ;iUI¿tl,Ðø :J] uJrç ÈtJ f Uvrr¿ L/¿ c,UÇrre_:ivr:Uirul.lç

ã,nci o-cill-oronitlobenzeïje e a elrtectic l*.ia,s f oïrned at i-6,8"/, acentipli*

*inene, meltin g àt 25.ioC" lieta-C-initrobenzene íoriled, .¡¡itii

acenarl.l.:ihene a liìoieculer coìnpoLr..r-rd eielting r*t,'12,6cC, .É.öena1t¡iii:ene

tÌ,nited witlr two i:nolecu,l-es of 2r4.-ci-inítroto]--u-rene to f orm a e ompou.nd.

consFuently metting --t 51,?oC, T,trile monclnitro e'ornÐoltiiicts u suci: ao

nitrophenols, f a.il generali;,- to give ad.ci-ition coillpollnds r,,itn rrlosi

hydïocarbonËp c-nitroph.enol- united. witii acenaphthene to form a
readil¡- d-i-ssociated. compounc, met iÍne; at 65 

" 
boc. r,,,'itli. tl¡.ree

moj-eeules of n-as.inonítrobenzenee acenaphthene f ormec¿ a coÍrpound.

^.¡-{-î-- ..-^l ¿-'-^-- - L 
n

,.,u¿rér L{.c¿!u¿J urelting at, }i9"5-C 
"

A ¡'a.r'er uTilr.sual u-se for acenaçli.thene lvas incticatea by
I r,trc'c * i ¡r- + -i ^--.., ^4 *. ^,.^^ ^ì ^ Ì 8ø
¿r-ivuÐtJr-b,cùt,rorrs of Fì-enro de ilasí" Cyclic aliiehyd.es gãJ¡e å. reci*vÍoIet
colorartion v¡ith acena,phthene anCI- su:-lphrlric acíÇ." ,q.ll eitteiir¡:ts by

a'e Fazi t'o isoiate tlie colorect com;olex nave failed.. li:e inechanisïi.

of tire reaction has not been fu]-ly deterulined, The c3:.¿,recteïistic
red--violet col-oratÍon v¡as ol:tained. only ruhen o},ctic aloeh;rs.es !ïere
'uested-, anct did- not a.p;i:e¿¡r -r'¡hen aliphatic al-oeiryci-es rcere tested."
'itan¡ stigaJs Ee'lle ti:e red-*viotet col-orauti-cn r.¿iien treated. Ì'ritlr
acena6lirtirene ancl sulpliu::ic acid, This r¡¡as L.,elievec. to be o.lre 'i,o

ine ;cresence ojj ininuie quantil:ies of furÍ'usat 
"
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* z Tne üî¿*:t*isir;' *f i'".*eneç.i:.th;ii6y1s,

Acenapì'.tir¡riene it a,n a::'o;i¿;'i;ic,:-v-c"rcca;i:o,:u .r¡eri- sí,.iii_a;

in strr,-.ciure to ace::a¿rhtl:ene s fta,- i.i:iclt it in fo;:neo. bl- ilie l.ors

cf ir¡c nycrro¿en atonc fr.ci: tl.e i,iethylr elre Sicllpse as í,raici,tecì_ by

the ec.i,¿atíon

'Mr-

-ÞÉ

ila"r:y r,rettr.ads of preperation l:a.ve been found" in t]:.e

fiferaiure' Jt gooci-l¡r number of tkre metiiod.s deal-L r*ritir the va¿rour

;ohase cxå'iatien of' acenaphthene, Dziev+ons:riþepared- acenapl:.iÌ:y1enæ
b;r passing ecena,p.ntitene vapol?_rË tr.,:rou_gn a teÕ_*]not quar*z tuhe Ln a,

carlron cl-Ísxic"e atmosphere" Bcr,ien a¡rd. liía"rsÊn**ptoyed- a silica htz?se

und'er sirnirar eonditions, Fisclieru scl,rad.ere âil.u- l,r*yu"9ft*eci a tin-
plated tu.be kreated io ?60-??0oc. to eff ect the g:reparation of
acena¡lhtlry'i-ene from acenaphthene va,flot;¿rs @ severa1 investigatore

çahad employeo' caial¡rsts aË v¡elI as higir teroperatures, Gcsli,a&i useå
recluced nickel as cataIyst s ancL 1,iarek a;rcl- lia.ltnçLu"O_ powd.ered_

mangaJrese dioxicj-e as catalyst. T'wo patent*uäu¿ been iss..-red.

coveæinp; the ü5e of eatalys'cs containing erenenial silicon a-¡rd"

earì;on, anci- also metals af the seconiL to sev€rrth groupg rn¡hich fo::m
dÍf,f,icu"ltly red-ucea oxidea ûr eoin4lou_nd.s of these uieta.r-su for
e:taÍrpl s, zinæ molybd.ate and i'rragnesiu¡t o,çiae , zíne o:cioe a"nct

alum.inu*r oxidee o*agnesir:.m oxíae and. ce^rbon. f].ere ,,e'e f ev¡ Jrielas
given in t¡re aþove method-s of prepesations eicceFt for that cï.
]rareir ana 

'iahn, '$hQ gave a yield. f igure oi' ar-rrrost LO0i6, Th.e

êH¿-G+,ia
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ipd.icati.os?s weÀ'*" that, th.e yåelds for ¿tl't:et sf the metþoas were rrer;,'

f*og/,

lrcenaphtSilene h¿ad. been prepared f,rsm scvez"aS sr¿bstituted.
@e,

aeenaphthenes" i'{ayer a.nd. Kaufrûann Frepared" a.eenagrhthylene b;,. the
q7

zinc d-i"¿F'c d-istil3"ation of 5-ethSrfs¡ceriaphtJ:&TtËo Ðsieç¡çn.ski obtained-

aeenaphth;-lene from acenaphthene*5*s oË *5*sulphonir aaid"s by (f)
distil-lation of the sulpnonic acia wi-i,Lx pctassíu;m cye-nide unaer

red-u-ced pressure e and" (z) fusicn i:ii3: ar-i;ali, Åcena.phtì.:ylene rras
qy

prepared in srsall )'ield- by E" ülíveri*I,Jianclala'rry' the d-istii}atíon
of the po'rassiu¿ru salt of acenaphthene-5*sutphonic acid vcith

rtnl.çqcilrrn ítr,t.^.^o¡-o¡'ì Âa ]-ì*qrr-n r-a'h-n -.n¡l 
99

¿vv JuJvu **;:cLlJari¿û-e ø J.r'a';ufi, iiaJane end- Seerna*:n p::e¡lared- acenaph*

*tìrylene by the :ûaßsa"ge of 5-acetylacenar:httr.ene t.r:i:'or-ig3:i a tube

h.eeteci a.t, ?0ûoC " iyi '|".!Le prÇsc¿,Ëe of leaC, aj.axide"

lø@

l, IÍonti olrtaineo. acenagrhtn;Iene in L6iJ ¡rield- try tiie
o:cid"aiion of fi"¿sed acerraphih,ene with sel-enium aicxide, Acenepßti:"*

*ylene glycols vrere also ísolateo- f,rom t¿re oxidation product"
tol

î-', tr[tantí. also ern*oio;red lead. tetraacetate as t]:e cxidizing agentr'
lolþut the results Heire only f air"u F., it{arquis oxic}ized- acenaphti:.ene

rritn lea.d dioxid-e ån glacial- acetic açLd to acena,Sihti:.enols e"nd

f ound. that tne aetion of thion;rf chloride u.pon acenaphthenol

yielded a sûra}l a¡nount of acena¿:hth.ylene*

Til.e besi yíe-l-tr.s or aeenphLhylene rirerÊ obtainec- by H." G,
îÐ3

lcv',¡er " .åcene;o.rìiJri¡lene Has .prepareC. Ln Yti¡" yielci by -t,f:.e paßsage

af acenaphtirene vepours t.i::rough a stainl-ess s'ceel coluiun }:-eated. at

&5t*485tü ^, a,ncl packed. ¡;rith a, aafal;rs¿ oi' iCiJ rianga,rie,se d.íoxåae

ønÕ" 9t,4 alumina u Lne v,¡hol-e systert loeing naint.ained. at a pressure

of iOO rrirn* of r¿erci-ffyn Flor,,eÍ a,lso passeCL L^zeeto:ryacena;.rhtnene
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i.hrongir a, ap-a;rtz iube kleated. at, 5z0ot " e r-:i'ch d-r;, ca;rbon o.ioxict-e

ges as a d'åluênt,u DT th:rough e staÍnless steel colu-m$ tzealeÕ- a!
$20cc. e arrcL pac-1.-€o- r-iith a catal-;,sç of l-0i-' eopper 'lrorate 

e.r'!c,- Ða,,'i

a.luinirrar tbe latt,er sl¡stem beírrg naintained- ai e rjressure of 2

ilrn" or riierol¿rJ¡n Tife yield-s of aeenali:hthy-iene år: these last tuo

meihodrs yiere 3?;fi ana 57fi xespectively"

Tr1e cuemistry or' acenaphtkç¡lene iiad not been investiga*r,ea

to a;r.}- gteat extent. Acena,.pirtfi--.'lerre for¡ns glearoing l-emon yellori
plates, f'rorn alcol:ol, merting et g2*õoc" rt f o:r¿s ÐÍr ad,d.i'cion

corrponncì. v¡ith piaric acid melting at ?a]*$C. ,{cenaphthyrene ía
soluble in alcohol andr ether ? ana is read.il¡i pol¡rrneriz eð- inta
nnlvpnena:oh*.".rf*rråTd{C-^ïi^}oo s â Fale .veltor,:r powd-er y*rich. is;v u +, u¡¿i * u¡¡u I \v L?r-g j âã

t@ñirrsulu.l:le in alcohol and- etlrer, ¡\nc'cher Fo1-¡r¡11çr r* allo¡:o3¡racenaph-
*tnylerre, (ct*Hg)6 e tr;lras formeci by th.e action of strong acj"de

I þ€^
ì.åFOn aeenaphtliylene * 3)âiewonskí a;rci Ra5ralskå ínvestigateel tire

action af sunlígþt upon^ acenaphtkr;,'1ene in benu erre, ancl suceeec.ed.

in isolating d-inaphthylenecyclobu_tarre,

-€rd * eR
$q
c!4* €É

,.:. ".

ïinapntlrylenecycl-obutane crystallj,zed in sí1k;r neec¡.les melting

at 3A6*?oC,, ancl. v¡as very resista¡rt to cnernical reagentø.

TherÊ v{ere vertr fer¡r oÍ ine eoffimon ci"erívativen af æ,c€*

-napnth;rlene, such as tl:e i:.al-ogen su-bstitu-ted acei:.e¿htn)'1-eneÊ

ancl- ¿¡u nitro- or su3-phonic acio- substituted- acene;pltthJ'Ienes"

0n1¡. three nalcgenated- acenaphthylenes ffere listed- irr fl:.e

literature, Fellstein lists 1rZ*rlibromop,cenaphtk;rlene, rnelting

,.,i:,.
'rtt'j 

i:' 
't

,,i :." '.¡' .

i:,r)' ,rt.lii,;. ;'''
; rr''

", 
:i-'i

í;;ìÌ--:-.::;i'
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*o^ - lâ?
et, TZL*3"C. 3, ta;rybe1-J- ;or e-rÐreú- - uZ*Õ.i-cTiicroacen;;irthene bi-

the aütiÕn rí cirl-orine u.pon acenapni-n;rLe**. ?he 1uZ-díchlc:'cace*

*na.4rhilrerre me1r:eci eh lL5oC * FroÊ1 1r2-û,ickrleroa*ena-î|:ltne:l:;e u

Campì:eltr- prepÐtred 1*¡i:.onocSzloroa.ceria;oì:-t'r;5ri ene¡ e l;eil-oyi¡ oi1,
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ÄT:ilFi[PïFi] ûiil3;,!'ïIü]i cF /,ülltijfi¿T}-.1iliã 3l ]tilåßsltjlj: ?ttrJ,lJgjrj., Tï

Seve::s,,1. irunci-i e ci inil lil i-b-¡ es of ac eton.e ir"er c :: eíiu",rle rj

; 'u.-,. -:o la,¡si'-'.,.1 -:Êï.-it-rt(,l-ie ¿c ;-t:-i;i-- ii-e ,',iri: co-1 cr of t,,'.'.e pt,.': -i-r..,-*

znzte ''í;t.,1 -!)e;r\ra.rtcr\Ls z.,,û.('- tneit -irer'€ purif iecr- i:y ¿ie til-La'¿ioi:. f¿r.e

:lvtcüsf; relioved" al-i of 'L-rr.e oxzc'.íza?:le -t¡.e,Le;ti¿;.ts f r'ç:'n tr.e eceicnc,

*rcet:=pr'tnene t -J E":ï.) -1¡res ad-d.ec1- to e,.*eï,*ne { fC, i:r-l-.} ln

a 1-23 ;t-f-, ï::1e::ilrre;¡.-e:: f l as]; anc| r'ef l-u-:leu- ;:í'tTi *tote.si:-L.re ¡: ett:\eÍiga,nnt:*,

r r;-' -i i i *-;t a -,r 'i rrL!¡¿ !å: u¿rv rJ¿¿*t col-Ç-it ïeË pernarìeni - Tne J:roun ::,e gicì.u,e cf r:telr:¿ai-lÊs*

rii-o:";i.rj-e i¡as f íL"texeç- f sú't:L 'bi:.Le i Çã,tLvicn soiiltio:i ¿r,nc r¡.ost o. -¿l¡¿

aceîone rraS T *;tt;vett i:;,- cistil]-ation. T!,e T *ðr*t=Lt?: proc--Lic-b cry e "l*

*e'i'1iz*it o-u'¿ f::ol¿ ii:e scl"rr.ticn. Ln i,fLe f ci"in cf' ]-ang, .;úlit,e need.J,es u

i:ie iting ?:.1 çti-5Úc] " Th.e pícr *,ie oç;¡.,4.,i¿¡-L,iye of i-r:e c:,::ic;-eiia:: ;:rcauc-b

¡¡.el-';ed at t6O*ieC, -fliese tv'ro ,ile l-ting points coïïespoi:a to th.cec üf
1ftêi^'1ç-'ìrr¡'¡c a TJ:e:re ïrâs ir.o acernetirli::L;-iene p::oCi-icec in -bh.e reac'üåÕn.v;;vf .v e

PuriÍied. acetone { ¡n ï}_l-.}e ?,cêäF.i.,..ti-lene ( :* gnt.}u ä.nd.,

pota,ssiir-it ')?t':'.:,?.119?-na,te t n gn. ) ïre:f e .tll acecL ín e" l?b r¿I. stoËpe¡,eC

Ïrlenmei¡er fl-asiie and- allowecr- to stand- f cr ü{jveral- .,;;ecks ei rr:ci:
* ar.r.. a:" ¡ l-r r r" ^ . 'LUir+r,* d.tJLj,r o r'i ti.t OCCä-úqiCnal S?raking, T-¡re nAilgÐ,$eSe CiO:Cio.e ïegiCj-U,e

-''¡as f íl-te:rec- frcr-l: ine ::eact,ion so'li:-'cicn E -¿,rtÇ- i":-e ece'r,cnrì .i¡a* all.cw*d-

tç '*"{a.í}ç-t"t'.LQ* àgajtt1 u 'üh-e ;:::oc-i;ct r¡as Lang -,,¡nite neeo.'l es* i.tc:i-,rl-n¿;

C,L 91,-5*C * ¡:l o F:.e*.nn-;'lntit:i1 4ttg irgÊ pïOiLi;CeC in ,ij:.e f e.r.Ðti'i?-

iT:.e eii)eriments 1iei"Ê îeilea¡edr using ;,otassiLr.:ti cìichr ac]t:.ie

in irJ-sçç Çf" tr:.e pata,ssåun: terlr"lenßa,rlÐ,-t,Ð" cnJ-y' unci.iange a- acer-raiçi:ij:ene
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r;#,# T*ütYerecl i'ro¡a ih.e a*etsin* sotrr:-tånns, .å].tb:owg;h tnaw e lrÐ,s

e:rå*.enr¡e of soi::e *x.i&ati*n';zking ;r i; ce u nothing but v"nÐTitJ-íz e*"

acenaçh"irene co"L¿ld be iso].atecå"

ATTITæm¡ Pgf-3EJi¿Oï0 irCI.D Cit.¡;l:lTïü-i,i Oi,' AL:ji¡i;iPüT'1-G1'.i:il

Ferjienzo:i-c acíd" wes preilered b;. th.e rcetnod given in
ìrleacticns of 0::gan;c Cnei¿istryît * irickinbotto::ir, pege Z3l-¿"

Finely ground- 'r:enzoyt perßxicLe { gZ gn") vra$ sus-ceno"eo-

ín iì-r;'toluene ( aoo.ï41,) in a 3*litre fl-aslc Êquipped- i,vith a
sto*c1:er, and- cooleiÌ- to -belov¡ 

-5oc " hy ireens of a. r'Teezing ';)F¿.'uh-,

.ån rce*coio solu"tÍon oT sodium ethoxide t rz aal" of soaiu-m in
250 æ1, *f, absol-r'"'l.e etir-vl- alcohol ) v'ras add-ea a;"id, th.e.r-'lixtt?.--r€ t??,.s

sti.rÏea vlgorousl;i. ',i,f,iren a,,11_ of i,ue etnc:jae y:.s.d_ been aC"d.eûu

:l, låtre or ice*cold. water r..ra,s add.ed" anc,- the conter¿ts a!' tkie ftask
:,?ere siàrred until all of tne 'oenzoyl percxio-e he.d. disa,;lpeÐÍed,

The toiuene la¡'er was .separa1,ed- in a cooled seperaLor¡ Í'rinnel-u and

the aqueolrs layer vøas extracteÒ- r'r¡itr ether, 'i1:e sod-iura salt ot'

perbenzoic acicl wes present in the aqueolrs la¡-er r''äic.i. we,ç cooleo

to OoC* and. aciaified by the cau.tiou-s ad.c1ir,i'on of a,n ice-cold.

solution of sul-phi:ric acici ( Z'l Era.) in va.ter (, ZS.i",l]."). t,lr.e

perbenzorc acrd separa'¿ed, as a ti:.rcJc oil v,r¡iích v¡ae extrac'bed. by

t.i:Lree 150 ml, portionu of c;rloroÍ'o¡m" 'iite cyrlorof o::in extract y,ras

arieei over e-rÈq¡årau-s socj-iu¡u srilphateu a:ro .repi in an íce cr:.esi

u-ni,:-l- r e ouir ec 
"

The cnl aroi'orrn solu_trcn, containing iZ, b gín"" of i:e::*
*'aenzol*ç aeid e rías coolecl to ooc, and acena.ohtnene t ,r gtÎ.) ï./es

add-ed'" Th.e reaction mixr,uÍe ças allowed to stand f or ti:.:ree d-ays
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Ð,+* *g**, ai; 'r.lre *nù cf -,¡.rhici: ti.r:e it ,¡e,s f cu¡:c:- ';::;"'ç t":ter* n';;,Õ"

beçr: l-iitl-c *:re.n¿e in ii',e ¡er'i:çr"y"ça¿ a*:,ç- cclicaftLyzL)srn* Ti:e

t*';tgeratu*re oÍ' -r,'r.2ç yea*ticn:iii:r,1;u:-e ?ias raiseC- tç rcÕi., teL,t2c::1.'ud-í'e.

;lt t*e er¡ú of t:-treÊ ct"ays i-'¿ ";,ras folr.lir.,- tnau t;re J;e:filÊnzÐic acio-

;:-að- corijlia1,el;,' Te¿,tteû-* Tfle solut,icn ças i.¡asheci -¿itL a AÍ}u-te

solrr-iicn oi' sociiu-irt ir]tdro:eide u'"''ì+,i J- a,citi:î i-caiion of L*e ai;ça1in.e

.;as:linEs ceasec tc *xoc,-i,¿ce J:enzoic acid- " ?he ch] o::of orri soir-r-tion

v¿-"s rirasheC- -¡ii'ir Tl¿j.-,.e-r t,o rei¿ove tiie sod-ilrrn -tl;.¿.ro:¡ljo.e s àiti,- !j-neLL¡

1?as A::iei. ove¿ arr-Lryci::ou-s sod_ic_¿ sir.tj:hate , The ð.;:ríed- so]-u-b j on ,¡es

áis'cíl led" to ïeiao"re tne cjtjorsf6sm" T*e ô-a-r,k oroy¿n re*id¡-u_e l¡as

discclved' ì n eth; i alcoirol ana. allc,"¡¡ed- to cr;stal tize " 1.t:rg r¡¡l:.j-te

neec-l-es cf aceneçiitj1eil.e sepe'sa"teclr, cl.;tie a,::ii"'¿-nere reinainecl- beSrind

a íevr clrops of a l¡e;J¡ i,¡¿ick ]¡ro';'rn visccr;.s 1-:-c¿i-:r"id"* -te f a:r e,s cci:-J ci

be d-et,e::;iiincd-, t1:er'/ú ,ùäis no a*erte;p!tLj.-¿,1 ene prociuc eo- i::¡- t"h.e r. *nci,!çzt

Vifcilll irli:l8E û,1iIl;iTI0.|lS ûl ;.Cr;i^l;,rj:i.il¡:]litl

Using Glass ilui:e a,oo i;ianganeñe }ío:lio"e

ir ini:rture of erir e.n1- acena;lhtliene vapor'.rs ( i5 ¿rm" ) TiaË

.:asscd ';h.::ougtr a. gla.ss cor¿hns*uíaTt tube f ill.ea" rritir Srovd-ered.

ï,'ra.r'rË:lPliÊ. æ t:,i ai;ifl.q r a;la r'leet-Led- tO ¿:f Oi-¿nü /l0OOC o .1-. ¿;"ef l-Ci.¡ CCnO,SnÐAtË

1;aË c,-e:cositeci ln t¡:e ::e Ceiveï ccnnected- to tire eni. of ij:c

*crnbu-etian tlJhç, 131e ccncerlsa'üe 1îål,s di=sc-Lveo- in e'r"igrl ¡,rlcohcl

a.ni 'ii:e -iricEat æ Õ-etivr:,tir¡e 1ïas -l:.-.ejrarec,- ,o], ihe a,C.d-ii;ion cf Ð.n

Ê[jue,--r 'i¡olu,¡ae cf a-Lccnci íc "?icric Ð"ûLÕ-, '!îte ,?icrai.e d-e::iva.Live r¡å,s

f::act,íona3-);; *ï;rs-rrrl-1:.aeù ,f,o se;:a;'ate ti:e :p :ista.ie of €tt€nî"3.¡L,t i::;Letçu
nelting a'ì; acll*c,e fvçt* i:itiat Çi' a*enæ,ph.tû.*yteu æ.eiting Ð,t J-Õ\tö"



*tþÐ*

'.',Tem 'i:;.e Êe:l?"ïetaon ot' tne ti;r-r ;ì cïÐ.Les -.'i s ccúrí:].et,e, as sì:oifn

-n;- t,ne r-.-Lär:)nes* of i¿e i:leiiirrg poiüi;s oí ttte ti:o f¡'actioi's, i:rÊ

Ð n Ð'ñ ç -¡'¡ *-t¡., 1 c -n'u,v.r:+\þt:,É, .-e r;es ïegÐnei'at,ec- frala its ;ticrate ,y tr:eatme::t af'

ti:e ptcre.ie rrith clilute arurcnie solution, T¡re ]i ie-ìc of acen;r:ii*

*i-,ii¡l t=rle ¡:¡r,çt 'l 4 r.i,, ^-n ln:a' v'-ù Lv'rv '.: ÇJÐ I o -' üljr o Ul LUt J q

TJsín.g ;i Siiica T¡.rbe Al-one

À sil lca 'rsÍçe y,Jes r;olr-Tiu- rgith nicirrone rrif'e, es a nea-ting

coile and insu-leted- r¡itn asbestcs. Äcena,pntìrenc ve:colirs i rO gî,1, )

mi::ed- i".titn c-ry cÐrbon dioxioe 5as eÊ a cì,ihì.ent..:,'ere passeC,

t,:rous"a tn.e tu-be '¡,.'Sricirr;ra,s }lcatedr to red heat electrrcal-i;'" li
-Ðlac¡i 

lror,icie;: was conciensed in ttrc xeceiver aitac¡recr to tiae enCI- oí

i¿r€ silic ¿:. -r,¡f,¡3e " Ttr¡ s Bor.'c|e:: T?as d.isscl*r'eci ii:. ettr;'r ¿,,icoirol- ani

1:uririeo- b; recr;rF'cr,LlLzz"t.ion" lllie ;rs11o1r r ec:--¿rÐ"tt.L]-ized ploi.:u-ct

Tiriâs conve¡teii into tire;:icta'r,e o-erivaii"ve â.].nç- t.Ir€ ûicraie r',as

:i're-ctional-]-;"r cr-u*s'r¿,.L7-ized -írom etrgrl a1 coi'roJ-" 'l"re â,c€TlË.--r,rtli"-lene

,:ic:le.te uas o-ecorrposea brr aiirinoni¿. soiution i,o yielci .9 gn" of pure

ac eniÐ!i.t,/i;r1ttt* , a ;ri e'l a or 9i'" .

"¡rr 
mir[P TE] s 11ï T¡l'l; s I b -ïïi cl4 4 *v nT-y"L*¡r ri ;u? ]i äil:j?Ì i'lE

l--::oiicna.oit"i,¿ralene ries prepaleo- e,ccora-tr:.g io t¡re ,,tetiioi- in
ItOrga-nic Sj'niiresesrru tol-J-ectir¡e T/olune &e page 121"

1¡iF-,-1 bromio-e 11eS *_- ___ a5:,yielu b;. {-r-ociinr'vlri.;} bf OmiO-e ,u"= "" n'¡c-røi' ir' ç.5i; y1elu b;' t- --.-*---

6J¿.i.1:r]ç¡rç c,.ibrorricl-e ïritii eiícess af Zöii e.7-ccrlolic lotascii-r,:*
:¡-.¡l*^-.-i Ä ^ILJ u-L \J.,hJsE o

ifi.e s;'nLllesis of ñ-r"i.nyLna.pntTt.elene rras nci eÐJ'riet" t',i"t
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becr,¿rse ûi' rr, Aar.k oi' f'er:::i ç *ltl otr:t-e {:et,aJ-';'si, :'eeet=:zcyi Í *:: 4'"¡ie

,Ê;in'ti?egiË, Tl:,is j^acv !ta* sívice ¡eeri ejioi:-.iated" ans v.¡crk cÐ.{t

pro*eeci e$ piz.nneo-*

iiÏï:-1iæ1'ÏiD O,:;:l-I"'i,:f ïtij üF AtIl!;ÅlliTilil;i- riY Sll.l.Eilluil l;IC,',iXl-li

Sele¡riu"r¿ C.ic:lid-e ( t-? ,5 Ðt " [j .I' , g:: a,Ce ] t'ias aclaed- to

fused" acenaç}:tlrene { ::O g3l1, ) nee¡eCr to l¡u-t?OoC " in e, 50û 'rai.

rollnu- 1¡ottt¡m r'iasJç, Tire acl-cìi-Lron -l,;as üiac'.e ver) sl o'.'¡j;- s e.TLl-, a,f "t,er

al-l of 'Liie seL"enir¿r: ciioxio-e nacr lreen ecid-ed-, tlie i'i'Ìi:.1,1-r-ïe ças lieatec..

f ox t¡ haTi;' ho',;r at i:ie såìillË 'i,e-1leilå,'JLr-res " iÍie i:ixi;L¡.Te îrå.ß '1;iren

'ìq--r'^ '-' e:<t:: a*i,er-¡. ui'L.it ¡"o't etir¡rr alcoi:o1 , !li:-e a-Lcoircl .¡i'.sçr;f,i-U. itr L. ¿ V ç J-J I

-tr¡',t¡trç,r:. ,L,¡- r, -r sti]-l-atian, e,.TtCi 
,iriae ïes;idue \',¡es S-r,eeJíJ C.Ístill-ed" T}:i.e

clisti'll-e¿te v,¡as extract,ed" s,¡it¿t etrrer g a:nð,-'vhe ether extract v'¡as

dríed ovel anhyd.rous ealciu¡ä chloride" The etne:: ïraÐ re¡:toved'

fron irre i.riec ex"tac'c by er/-eæoration, l eaving a, c:ya'i,aL--l-j-ne

residue wiii-cir had" only a. f a1nt 'uin¿e of i¡êl1-cw cclor" -tdo ÊepaJ:ation

,rf aceria:pn-tl+''J-erre coriic- j:e äia,o,e r itftt- onLyr eceri¿iä"¡-t]rene ccu-lcl- j:e

Tecc.,i er ee *

Ti:.e o:cidaticn r-las x epeaíel'-'"r-sínLr ear{uaerc j-a"l gr z.t,e

selen"i'¡,r-r¡- c"io:ticl-e,'}:ii-t no Jre"b'Le::::esu-l-is r;Tel:Ê oÞïanneiL, DtiLSt

ur:.a::-ía-iz aÛ. aeeneçni-ile|:Le -irãÈ,f ecove-red. *
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ACEflj.pHrHyT,El\]-g FH.tÌ,Ã 1 *"{Cg rÐXyflcÏrlitÄpiÍnlE}.tE

Prep êr et,ion of l*Àcetoqrac€rraphthene

1-Aeeto:ryacenapnthene was prei)Ëred- by tire inetho';r of

tr'ieser a:rd Cason ( ..t , -Amer" Cllern" Soc" 62g 434,) 
"

A soLutlon of acenaprrtilene ( fS¿ grû. ) in glaeial acetÍc

aeid. ( 1100 ml"), rniirieir had been d.istitleel ove¿' *ootassrum per-

-mangana,te, was raísed. to a te,,rperatwe of 6O-?UoC. This terop-

-erature v¡as maintained duri"ng tne addition of red. oxide of Lead

( AZO gln.) in 50 go. lots over a pexiod of about 50 minutes" Each

fresh add"ition of reô oxid"e of lead, was made uporl the disc-rrarge of

the reo coloration of' t¡re soh¡.tioir" Shortly after the ad.d.ítion of

the oxidizing agent tire test for lead tetraacetate with moisteneå

starcn-iodide paper was negatåve" lhle red vísesus liquid vras

poured. into two litres ot'v'¡aters a¿cl the precåpitated yeJ.low oil

was extraeted" with tin'o portiuns or etkrer, 550 nI. anÔ 250 mI.

respec'r"iveJ¡r. TÏ¿e ether extract was shaken with a saturated salt

solution and then washecl a€;ain v¡ith v¿ater. Tbe etltereal solution
was dríed over arúrydrous soclium sulphate. -Af ter reinoval oI. the

etber, the resid.ue was d-istilled und.er reduced pressure, fite

fraction distillii:g at 165:175oQ" at, 12 rm.. was collected" fhe

yield vr'as 1?0 #L" of aeeto4,'acenaphthenee or 70%^

Ttrere y,ias a con$id.erable bu1lc of residue in the clistill*

-ång f,laske af,ter the disti1.lation of the 1-acetoryacenaphthene

T/as coinpleted. It was a shinyu black vitreous mess, whicÌ:. was

insol-ul:le in all organic solventss a.nd. oflI¡r rrery slightl;r so-Lr-ri:le

in hot concentraied sul:ri:uríc acíû.,



*/,9 *

Ï;¡rc l-;rs 1s ûf 1*.;c ei,o;;.r,c enaçh'L-îig.r\Ê

þ. 5/S znrn quaxLz tui:e 1ïas '1.rcunrJ ,¡:ía,,ti nj-c-trc:ne '!,!;'r
'itr rJ:cui I inc¿'le** r'*iac*ving, iÌ inci¡es irott -t,*e to3; çyttj cf 'ri'tt:

ti.t-i;rs a,nù. end.ing abciz-í; 3'jnciies ft:sln. itte lair¿er e¡:C af -bne 'Li-inr,

rhe wire vrind.ings r.lere tiren coveied with a balf inch layer Õf

arr asbestos a¡rd- water mixtureu ar¿ü- flj,nally covered wåth a few

sk¡eets of asbestoc paper, Tne asbestos paper vras held ín place

by three pieees cf rvireu

The end.s of tiee nic]:ro¡oe v¡ire heating coil Ìvere conneeted.

to a va,råable ri:.eos'r,at as in the dia€ra¡n on page 50 " The rheostat

was ín tu.rn connected- to a 110 volt À"C" source, An ar¡raeter y¡as

inaerted. into the heating eircr.r.ít -r,o d.etermåne the euyyent i¡'rhich

must be maintained- for a, teuryerati.lre of 52000" inside the ti¿be,

Tlre resistanee of tire heating coil was 12,5 ohms* To prod-r¿ee a,b

least 1C0 watts of porTer a current of approxirnately 3 amperes was

desired. Using a 110 volt ¡L.C, soìårce the totat resista,nce of tlze

heating eircuit had to }:e around 40 oluns, TIre rleeostat, thereforeu

ha,ô to h.ave a resistñ.ae over õ0 oirias anó a current capacity of

CITer 3 ohrns 
"

A thermocouple, r,vhich read. t¡re te:nperatr.¡¡e direetly¡ !rä,s

inserÈed ånto the end of the q¿u.attz tube unti.r it ro¡as in tne centre

of t,he tuloe n The heating coil was connected. to the 110 volt -¡l"C "

Ëource¡ &Å1C tne rneostat was adjusted" r¿ntil the tenÐevature of the

quat:tz tube registered- at 520oC, on the thermocouple" Several

trials srrere mad.e, and- the average eurrent tlrougl: tne heating

eler¿ent required" to prod.uce the temperatare of 520oC" was f,ounå to

be 3,29 arnpetesø
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The apparatu-s sas set uir ås in the ð-ia6rato on page 5ü,

TSre reservoir for the 1*aceio:ryaeena;iltt",nene 'ras a sr¿aI1 ct"roBping

Í'uni:e1 vith tne tj.p dra,.¡l¡n ou.t to a je'c ?¿¿lïol:imateJ;y $ rx:t" in
ntetteter, 'I'he tip of tite jet exiended. at least 5 ínc¿res ii:to tne

tuire" 1-Äcetoqy-aeenaçirti:ene 1#as passed- through tire heaied tube

aL the rate of rouglrl-¡r $g drops per mini;te, é"t the sanie. ti:aee dry-

cari¡on d"ioxiðe gas from a Kipp generator was passed. tierough at the

rate of two bubbles per second, The carbon d"ioxide gas served aF

a dilu.ent and" preventeC. the rccurrenee of sid"e reaetionsu The

lrot vapours were passed. t}:rough a stea¡n heated- glass condenser,

and ti:.e condensate ç¡as coll-eeted Ln e large receåver cooleá in ire"
The procluct was a hard d.ark CFeen jnass* IÈ was crushed and ro¡ashed

qråtll viater unLil entirely free frorn acetie acid. The crt.de resid,ue

Tras 'riler: recrystallined. fro¡r etnyl al.cohol, to form large yellow

platese or f ine yeJ.lovr crystals of acenapntitylene, rnelting a,t"

g2*øoü *

A ty-oieaI run, using ?.45 gø" of 1-aceto:q,'acenapirthenee

prod.uceo 140 gm. of acenaphtlrylenec a ¡rield of ÙQFo, The total-

tir:re of t.ne run was seven hours.

Tne most eff icient rate of flow ot' the acetoxyacenapkr-

*thene was best judged. by obse:cvation ot' the vapours as they left

the heated quartn tulce, Tttey shoulu not'oe thick and. billo'ür;fe but

ehould be thin ancr pal-e yeI1ow in color" Tite color øf tne vapours

as tne;r cond-ense on the Lrpper part of the condenser shoulcr be very

pale yel].orv or even colorlessu but never a bright yellovr" ¡lcetie

acid v¡as a by-procluct of the ;oy-rolysis reae tionE i?Jlct helpecl to

catry tne acenaphtnylene throilgh the e ondenser, The appea.can€e



*ç^i*

+i e :feä¡¡y ïæLL*t¡i *19u.*- tf ",{?-pc1-1ts j-ssu-ing frcra i,l-e end- ü1 t.i:.e

7:*z'Leci tui:e i,ntt"zcar,erj- iiiat. -¿.',ê îce+va1:,-î,celia,*ti;lhû:1e ,,Tä,ß "pa-+*lr=g

r,lnreec'bec" t.nroir-üii tlie tu-be, e:ni:,'u¿e :tate of fl,or,¡ cf 'LtLo ?).*e+,ôy.-.T*

*acer-.rr¿thfTter:"c liia# e"LL¿t" d-s"ntt. Ti-l,ía a-Cjr-r"stÉent 1.;as trcr"' fine s àrtr;,

a-,i 0est, ti:-e ::aie aí'l fLav traE güite slo1,.j" Ttre rate of f 1or,¡ r';as

;.r.1 . ^rì -€-i^,. - Ii.¡^ -n--
lu-u¿,eu- ?*r LeJ ê, ['.; r,1e OJ. efì! eil 1Cl1Ce 6

;lf ter ãeYeral ::uns rÍ' l*a,cetorllÊ.cena:Diithene of' sÊrreîei

.:rr-no-¡:ed gra,ms each, tne a].).at:tz tube r:ras f ou-ncl, to be coateo- on the

inside irítn a fririn iayer of blaeic earhtnàcecll, ülateria,l- ',,.¡hici: cut
t

do.,-,nl ti:e efíiciency of osoer:aticn" T;is le:¿¡et 'îàð- to 'be scila¡reC,

o'r-lt of 'tne tube in oro-er ia y eturn 'co eff icient o.leletion@

I'res"r1¡'ïecr.''i:"i:?l-l-ize¿l ?,"ce{\a:ptL+"n;rlene ccu--ìci be irept tor

Ðevcï¡Ll çeeks in a cl-ose,i *cnier,ìnÊ::vti'circi'"t.n:u,lh cïi'i"å.'ri.tn* -,Jpoi:

e;;.irosu-re t,o e"i-t f cx .$erreraJ- a-a;¡*u Lt â,ppeärs -to a:ricLiz* sligi:t,I;t

ancl- snou Lc. he r Ê c:rJ s'ca il- íz ec\ b eí cr e uß e ø

ATliÆ,,i1? vs TC ?rrr-ilF*tr'll -{crl},4-jiäi::I}3"ili¡

-r)l-e,-l:rrf,i nn ¡€ Ët--n¡ì¡1n-¡^'._q :rCiG SOlUiiA:fS: ¿ v:Jç& r-,v¿u:! vL __J-!v vrrrv¿ vv-i

-Jrea { ¿C ¡;.i" ) , ,rr-'e ci¡:i r, a'¿eò- c;:a,]lr ( ¿¿ â,,r, ) s ;nd. ;atct

{ fO €:{1"} T,,re-re nliaced- ín a,250 ä.1-" Erl-en,,ie}¡cï iras}: equ-i;oped. r;iih

a.yi ínlei; tu"l:e paõsing ï¡si3- belovr'ciie si-'-rfa,ce tf tne ni:;t,l]-;e2 ê:('(;-

Ð,n outiet tu.be l-ead.i-:rq to the fu.r,3e c¡:a"i¡rber to cûnduct a-îf -t]:c

cärbcn c',ioxide ges ano a,t7J- utr{ eacted- cirlorine âiâs, C}tlorine Za.Ð

{ -¡a::r - ^--l.' ì--¡r ar T,,?_S a¿i-eCl. f..-,r.nir:.n thr= i;r-ì_gt, tUl:e U-nti_i tire t:eiåhtIJ LJ|:I 5t Vj !L!LV.çL t;C-Ð Asv-Çu. ú¡l* ve-¿-: r-¡-Lç tJ VU-1J L U-il UJ-

of ihe tul:e a.n<i" Í'lask åncreaseri b;r 24 Çi&" Al-I ihe tínre rne
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o'-,.- çr'-i'-e ":.=,Í 'ì;e ir.¿, :;es3e{; i't*, t:;c gcl-":'c'i cil i'as c;ccle r, i,: :-cc :-.i-.i.

îe.fl f:=ecU-erril;.' e,!L-Lt.ieL, " .''i'-,.a: 1,t:C C-rll-OT:i'i:e ,'-?.{t j:eei. :.C,c-cc,, r,..ic

sclLr"'¿icn -¡:ag f j"7-'uer:eo- ;.-nd. iLi-,-i-;.tcd. La 20C ¡¿l- . y:¡i"r,i:' r¡¿:-"i;çr', ?ní::

soi'.¡tztr:. Yra,v a fai::l-;, ccrlce¡:tra'reri- sol-;rtion of ilroriociiJ..oïoi;.ïeÐ,,

ii:e st;re;rrgtn o-f' tlie sc--i.l¿tíon vas d.eter¡¿rneci- 1:y '¡rti::
C,.r u:tl"t!€, e. ]- -rlf"- - sa.i':,ç-l -- u ci-iiuting +uÍLÐ si"jl.l3lle çit.n 23 ml" cf ;aie:, ,

ad-c-:Lri; e:rce ss lûi'í potass:i-'r-r-l:. íad,iae so-t-uticä s e.it¿,. aciarf¡,-ing .;itii

çlla'cia1 a,ce tic ecLd-* Tl?e sol-Lr.t-i cn d"¿:,,::i;enecl t'itl. t!-ie j-iber=aiicn of
ioc,ine e znc- ';i.ii,s free lccilne ri¡as tLLxa-tecr- ..;ith I¿/L{i socliir.ra tiiio*
su-lphai;e solr:-i'ion, i-rri:-rg s-ba:rcil soir-ition as the ino-íc e'ieT,

T,-rpl*cal- i)î,,-u*.

? j i-;C i ,-O't;r:: E

1 i-:i" 3 õË"C ;,:1. ,-/-:-ç
iji.ic si:_l trâat e

Tiiís riTes a Lt:,i'i) nJriaci:.lo¡'ous acio, so.l.-r-rì;ions Ð,nç- cor,tainecj-

aci¿ 't"t 1:eecï vitl 66 gfi.i, of î.cena_pilr;-ii;"le.rieu aJ_loi,;ing; I_Oií

of' aee lra;:i:itlt¡Lene 
"

'i:i*:-¡1*t cf *nlo:: ine
r'1ûl-i;-ile o]. Ðc I ii" i,ì oa

,t ãni.

.¡t I SocÌ.i i¿s
s c l.rr"t ic::

st..i'i ir;i*n'c

ra-Iê ê q q

i{fiÄcrrCIi:i 0i' lrr?ûril;Lci-i.cus ,{cij] sol_,urroii ;::i:li :Lträiftr.itìflJl'L

Jicei:açlitû;rrsns { 0e gfl.i jíía,Ë a.cj-cl.ec'i. -Lo e03 ::nl. of 'r,re

rjionccj'.L]-c:rc'r-'.:ree solu,ricn i pt epe;.eo. a¡cve ) i:r 
", 

L T i L:: e îlat:k
i'i-i;';ea" r¡¡ii.:. e-.¡i efÍ'rcrer:.t sti;.::e,:. '.izle; i ¿no Ei ",] i,nri g1;i.ciai_

i:,*C,'-"t Ð, a*iri { :i5 r,:J-. ) ,ïûïC e,c.(i6;Õ, T:re tii,.-,.:.t"¡iïc ïiå,_q S.tjr¡: eç 1;3ltl a"J_J-

nf 'r"-r:-e ii;,r-p*c¡r-LorÉuFj ecícl- l¡a.s u_sed- i.:_p " Ti,e r,+action tcclc
3ea,¡era3- ð"*;r,= f or ccír-+jj_etícn a.t, :corr t,ei::l: e:reït;re
i:::cli::r rúLsrs3 se ttl eci ic ::l:-e i:c,l,,toi:L ci, ,;:tc

'n-" :r.''i,At: Ð l.y' s ii: en g t e î:.::t ri_ i * "j: i" l- ir: 11_ :_,.n,i; i l 7s

f -li:=l;. äjr¿ ïüe*.Licn

ii.t;'cs ef c,i;ti-l-t i.,l;e
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neû. 'ç*en collecteci. The cîía'u¿iiate r,ras Éa-bi¿Ta'cæù Tr:-tit Ðal"i; Ð"tict-

*:tttÐ"c|'ec- r¡¡rth etnec* llle 6'r,hgï er,irect var' d-::iec- over û,Tt'::o-a's't-s

eaciiuiï *r'.]-!i:etee and -¡iLÐrL tiie ethe:: uas cliståi]ed" aff under

::ed-u.ceci- p::ûËÐLlrr, Tlie aistj"llatj-cn v:ls continueå anci a ;reli.ari"

solid- åistillecr oveir et, L30*14õoC " at l-0 n:i¿- pïessulree T}:.e ;"1çi¿-

\yas ¿ g,"tl" Ihe *rude Êípl ícÌ- inelieú aí ÕB.il:aC " u a.¡rcr- ',,iren pr-lrif ieci

'iroi*. etq"l al.col:.o1 it r:reliecL at 91*5"C. It ;as on.:J? ¡:eccve:reå

a.cenalrht.i:J'-1e¡'Ê, Tl:ie bTor.,,irr r esici-ue in ti:e stea;n o-isiiil at ion

Í'lask was ånsol'',I-b1e in all orgärlic sol-vei:tse and- cou-l-d- nct he

'iÄcn*ifie¡ì
:v-ç¿rv¿:¿vu6

Se¡reral trials resultec- in tne s?;1e LleÉ;}iði-nle resu""] ts.
tlie b¡:4"'¡,..ry:. åneri na*g '¡ias u.Tic--cv-b-ueC1-;; e. ccincie::rsaiic- prociu-ct of

Ê-ü'r?JÏ:'Lir;rJ-gnç, 6ì' e llOi-y,ne:r iZed- f olr.r cf zCet'Xlil'"..-¡il s:1 ç *

]Æïî3IIF ;lTl.5ï"îrT[j TO iì:¡rlljJfiri liID t1'1Ï,O_ri0]:.}-tlFIlí Cîi iltli\irriPiiTj]lã¡IrrE

;:! second. ciüa,Êti-r,1,;' of inonockrlarourea soll-tiion 
"{as

^-^ ^^ ." ^;,.j-rr f-;J ó,),t-w.e ø*-rr1f. t..ri"" trtu eÏevi ou. 13 cì;¿.,1L'¿i'¿ics of ïe agents. T¡.e

aclciition of /i.9 .te ETn* of cirlorine reqri.irecr 3 nours * ii sclution

cf 45A rtL" ìrïa,s prepaxe{¡., I ml' si' r.rnÌ-cli 'r:,-â'.s equ-ir,-al ent to 39"8

¡ill, af l';,/lA sod-iu":r tnioru,Jhate solution" Th.is nreeni t']:La'l 1'"ne

scl-irtion ças l-4/' nypccir-Lor:ous erid." Tire solütíon ç¡as d.iviciea

iritc tiiree l-5(l i.t.l " -rort,íons u ee.cTr cf r'¡i:icn sçni¿ineç- 2û g;Ã' oí

h;-;ocrilcrorts a,c:d c rr¿nieii is si-tff icien-u tc y eec'i "¡¡iiil- 6Û Eti* of

acenapnì;nyiene "

T.[:e ifr::ee sc-Lu"i;io3is I'ere 1:-Laceil in 500 r¿]- ' Tou-nr;

'=nnt'çttm f lasks s Ð,iJQ- læþeiie¡cl T.e fI, e'.nÕ" Zîl rç,:-Pa*'ùía{eJ-y. Te
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at.cT: f,I-as.l accita.r.:t: ; J ene {" ZZ å-,.- ) T;î.} a.cil.ecl-s â3 r;ell e;s {1-a,cla"t
i f,^ . I - \â,cei].c àctù. r. ¿u îtt" j, '-l-'c Íla.s..- LLs ï;e're'Ï | '/:) r:"1-" j "rïã-f å;c.c.€úr"

,lr'C ; Iasli ¿i-i-e i.ie1:ef f, l.OU ';{:l ø ) 1-taÐ ?.Ç.C:*C-.

Tire f I e-'sks ríet e sha.Lren o cc as icnal-þ e Filc- ailoE"e i- ';c

stefid, olrÐ¡-niEitt at ::oot¿ teür:leratlr-re " Tf.,.e mate::iail in .r.ïl-asi,: f
lr¿;ci al:cost coi'ç1e'.,erJi I icuef ieC'u r.iiil e in f Ia-s1:s IT. ¿i,icr ITï t,liert,

ï;Êïe si6ns of 11qu-ic, "oui cnJ-; to a iicti-bei- eli',,en'r, . ilre f -l¡"s]"s

Tíelre t}:en skraken for 60 Siot-t::s, ¿TLú ti:en allcrveo 'bo sianir for' 5

^1 -*.-^ i -^ L-!-, ^ ' il:k.u-c{/ Þ J-ti ulrç L¿¿

Fiask T r'ras extracteô s'/ítn etireru B.rrcj. tl:e ext"tact Ti¡as

r.asheci i?i-tr di'ju"te soc"iriirl i:yd.:roxide solu-iion, ti:en üitr. va.ie¡' io

remove ti:.e sodiu*r hyd.ro::ide , and f in¿r"lly' dsiea rver anJryci¡su-*

ñodliu:ir sr-r-Lpnaie" Ti;e elriec ex,tyaet weç¿ itiståI1 ed in rracuÕ to

yiel¿¿ L2 git, of a, yer.,'l-cvi oi]-, rryhich cistilled, ai i?5*i9ûot, a,'tu

ec -m;n -.?âaarrïe" The ciilcrine content of the o-ì]. ygas åete¡:rråned-tu¿ rurÁ€ IJs vuu14

es L9.93f: ehloril-r.e* Tirere appea::eo- to be sor:1e sJ-igiri decoraposition

Ár,rinc Äic*{llaticn rvith the eVOlUticn Af h}'CrrOgen CnlOric,-e 6ä5uv-u¡ ¿¿rt) v.¿p u!À.

T:'ie resicj.ue in t}:.e fiask ap1:earcd to -ne the sa,me aS t'na'¿ reÊidu:e

founcl in the c'isti-l.laJ.ion of i-acetolry'racenaplitnene"

llask IT i,'¡es stea:r. cl"is-r,i]leC, to recover unreacted,

acenapi:-ti:it1ene. 'ione rves ::ecovered"" Tiie resiciLre in tne steanr

distill-atíon fiask 1,ras extrac-r,ed wiih eti:er" Tire etirer e:cLra,cI

1¡/ãs 1¡:¡ãrs.ifed- v¡ith. d-i1:-ir,e sodium bicasbonat.e solution, then v¡ittr

çater 2 Ð.rtt) f ina,J-l;. arieci ovei' anh¡rd-a6ç-s sodii-,"n su-1*olia-|,e" lire

d-ried- extract r';as ciistilled. un¿er red"uced- pres'sute to yield. 5 gat.

cf a. yeJ-J-or-r oilu r'*nicli d-is'r,il-l-eci óve,r af, 1?0*18CIoC" at 25 rna,

piressures Tiris e_r*:erreo. tc be i're Êã;iie lirod.i-rct *',ite.'; ve.r, cbiaincd-
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ic ia-.i:ge:: irield. '¡rarn f l-aek T" -*,gai:--L tSre::e z¿2eetec. t* be soij:e

sligi:t c-ecorapositían i',u-r ii:E øå*iål-iatían r¡,¡j-th t-ce evcir¿tion ct

h;-d::o6en c,rl orid.e Ç2.$ ^

F]-ask TiI .¡u'as accid-ental1.",¡ '0::cken.

ISOI'AÏICII OIr å, ì'l$lii iirt]i3"CIïÌ0lÍ:|{iJÄtäTTl"l]iül

ê" nun-ber af eÉal-]- rt-r,n,s 1¡¡elre niase accorciing ta 'bire pl-an

-íoliol¡¡ed- for f1a*k T of tire '¿.aave e;!:)eriment untíl e.bou.t liO Ëtä,

of Ì;i:e yel1cï oil '¡¡ere ccllecied-*

Ttre oil .;-¿as allo,"ved. to stanc- for ,several ï'/eel:se €Ì'ü th.e

eniL of i,,.i:icir t,ir¿e a ci:o? oí Gryrs-ia-1s !La.i', agrearecl iit the oii, 'Ii:e

Ç-J".;-stal-s i;iere f'Ílter eti ft:or* th.e aLJ-, r'r¿r.sned- wír)¡r e1,!tet g ä.lllcj- t]:en

z'ecrl-stai-l ízecl f loi,i e 'r-.h¡.1 al-col:cl- to y ielo- I L'iß. or f ine -;.'ir.ite

ireedJ-es u -,"¡,rici: liel tecL sirarg:ly a,t 644ü. fhe conrpoi:-nd- cont'a,.inei-

cii]-o:: Íne ,

f; cnl.oxine fot:-nd- 3L."A3i;

ii *itTorine for Cl¿r16ClZ *** 3l "7Ðît L ce,Le*L¿Lted ]

Tile, cirio::ine content wa,s ideniical r¡it}: tha.'ç of a

dicirloroacena.gllithene * Tt wes most probabl-e tiia'L tne c?ilarine

atoms r¡;ere in tne l-* a,na 2* positions " T¡ra'c r*eenÐ tne ccilîpo:-¡.nci"

i¡o:;lci be 1-uZ*i.ich-loroarerra.r:iith.ene, -íL l-rz*i,iehioroacenapirti'iene }:Laa

a1::c =,,c-;,' 
Deen isc-i ¿teC 'c;' ;:rcv-j-cl-lÊ in-.te='ri5a,tol't, ET!à n?.-" -teert

f or;,nd. to me ]-t at tl5oc " T1:.e tr"¡o d.ic¡"]ara a*enu'+!tt:h'enÊE were

as sumeo" to jr e geomet:: i c is OmeT s ,



ÏrF:JlPtui.it :f 1 ûli ûF Z s ? *T TÇ-fr-Ði'i.t;lüll¡l ;iF1-i iFi fr i ff

;lccoriring ta T,h. Ca::igbe i I " { J" üneir:, í3a* " 10?; ?-Ll- " }

iite; nâ,jlÍ-Ìt t¡Len.e i ;:0 grc" ] ïiå,s ciissolr¡eå i-n cerbon

t*-¡Tacr:.lor j-ð-e ( f 0O r.il-,) in a 20û rni, iollncj- l:oti;on f lr-asky i¡hi cir

ï,'as ec,;ir-i;:ped- witn aa inlet iu:,be 1-:assj-i:g r'¿elI i:enea'cn ilie s'il:face

of,' t}:e soi-u-tion " ancr- a,l-so an oi-r.i1eL 'tts:'*e to conöi;-ct excens c¿l o:: i ne

vå.tollïs io -Lrle fi-'¡le crLe;nfuer , Trie fli-as-fi anC, conterrtË ?.ïeTe ccclea

in iceu a"na cnlc::ine n '*ii-cj: nao, neen sai.r,::a"hec- uith c,¿:tban 'úeL!r"*

*c}:-l o:ricl"e r¡e,i:cuirs e r¡r,s ;':asseC- intc ine scl r,-'¿iün r¡iia'9¡r-gi1 trie inl et

iu,be r-r"l:ti-l-'r,tie r-reigiit of 'uiìe fl-as-L¡ ha,c, iircreased ì:¡r il"5 6ra" Tlle

f iasiç anc]- cÕrz'rents y¡ere al-l-owed- to Ëtano ror several hou.rs Ín a"rr

i"aa nti=o* a-îr5¿-r ¡ii*zcf.,'ii-ä.ç, â, AiAr) nf li¡ìti .[TeafL c-*;rrtal-s i:;a,S¿UU U¿'UÙ L'9

f i1-L,e::ed fici.e t¡re so]-ut:larL, Le¡re atecl eiríJ.3Jûäe:.ì,åon cr' -b¡re solven'L t

ccatir:g s ?,"ria. í i-L {;r- ation ¡!ei-c-et, cansider r.'nle qu"anti'Lies ai' ci'|tú i;arl-s

.;"n+,i.L 'ilie :-¿ci;ne: lic;"cig:t' lJetg,¡iû 'Lcc "\:r,ía!i f ar fi¿:'trre,r *l:Jrs'''a.hi -'t-zai;icn

La ûcq1-j:r - fi-Le c'-'¿-î.'tils 't. ei: e ïrLÉileai l,rj-';i: Lir# c irt, 
":tiû- 

':: ec:; r -i:-.il iz e å

f.r lnr *tii-;ii ¡;.-t-coiloi i-lnt.!-r tiie Cll.,i3¿*l-* i-:rel te c¡ silarpiy. at' :j.I5oÚ . The

:ri ,='l Á r¡¡=s. q r:'íJø ó'f f i:re -r;uite C¡.]-StalS Of 1r2*d"icnlO::OaCent:çntnene",t *'¿&'1

.L LJ I-I- I ITL

c f l-,'rl

l^c*or|znE to l,;.r., C-trdpTeil-' ( ;" Ci-re'ì, Soc'

Iici:lcvoacene.än,r¡ene { fO g¡a,) tås þlacedi in

l:o'Lto-ra :ilasic e íiL1í.j-l!ec=i ïii'(,",!:L e reílu-:e condeï:ser.

'i .-'-^ Å-i^-.r;:i',I .¿:;ÇJÐ É¿ÐùJ-1-vec. in e tnyJ- al-coiiol { ?0 l-nl-" cf

eilconol ] a"nn adcj-eo to '¡,:le cicirl-c::o e,canll,PtLt'"nene

LA|l ç 9I8, i

õ l'-rË: 71|ct ¿J q rljÁ 6

Sod-iuc;

eJ;eo].uie

4'n *'ìr o
¿;L
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i'Ie.sk- The :ni:;t,u"rç .'itzs ref l-u:lecr- íc:: *ne i:cr:."r e î]t!li- ti:evi ti.rcrcu¿r;"1;r

*ocl-eå, iCile sc]-'¿'ì;i*n .¡;e,s -*ov-ret, ini* 1-nt: 'rt1 " oi iÕe qa.,teï, å

b:riii't ai't.fiLe :i-L"ect;J-'a,-vc f o::-',tec-, ã;-rlr.,-e ;f i;e:l se t,i,in6e :-ri-s f i-; ¿e--ec-

Ð'i:, iJìe !ïeci? j-tatc l-icu-ef ieii u*:cri gia,ncL:ni^ i.u ïocï,i. Ì;ell_r:L'c"tú-ie

f çx a, f e'íi iLiÍ1u,-l,es" ll-'iie f il-t;'ate wa-* exiraci,ed l;rtn et,.rei' e ':.7:r.- "the

':lïeci-:iur.te ,..as acld-ed to tne et-ne:: exi-recie -r-rr-icrr -;,es lïeshei- ui-uit

çrater a,na" úriec cyer aü,:;'¿--*u- Jrr;-rgnËsiu-ra su-lprl?u'úe" Tiie a-yLea,

extra,ct r'-'¡as o-istillec u.ntÌer recl-uced- pf-esÊLr::e t,o " ielo- å1. ;;'e1iu.t ott
-;"'l:ic;: cì-isti-Ì1 có. at tóõ-140oC " t,,t e ;)re;ìSU-rc of 5 '.rrr" of i-iÉ,r-'r uJ.j u

.i! píc::a.te ci-erivative af t.i:e oil '¡,¡as iÍå"tl-e E E-füt f oLl-no- to inel'r at

150 *152"C.

îilï¡ri'ï,+ïu;tälïOiii ûir TFfr PtsûÏUCf O-þ' IJ:lCTIOl¡i Sirinimliii l{Y?ûü1-ä,0ti.ûUíi

lu} Tþ ;ú1.¡i :lttril:'Pli'ili-iï?"1:ll-'m

TJ]e yellow oi1" llroo.tr.ceci b;r 'ciie i:eaction gf lir;:-rnn.i-, I ni'nirs

aci,i u-Jor1 r'.cenapi,tir;-l s6* i pu.g* Ð4 ) vu'as fractionateo- into tirree

fre,e]"íons uncie:r e,, teð.ts-ceci -rressir.re ûf 6 ¡i'i1. of r¿ercu:rJ¡"

The tlree f::actions lrere

l-ìrac tion 1 * 130 *140 oC 
.

ôFraction 2 * i40*145-C"

Srac-r,íon 5 * T45-l-50oC"

]',å?en ?l auceci irt an iee chest ove::nigirt, -the tiire e frae tians

eecli l;e:raveO- cLi-ri ercnllSr* ll:âc-t,.Loír I ::ene.ined. liq-r"'-ici-, frac+.ion 2

becane qriite víscou.s s Fnc'ì. fy:aetion 3 'nec¿;ile coütletel]¡ Folicl"

,4- *ollutàon of f::action 2 iä eti:;r]. al-co}:"ol sre,.s ¡:rixed-'r¡;it}:

an equal volu¡:e of a saiurated- solutíoi-r of picric acid. in ethyJ-
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:-7-*aTrcL. ?he:eixiu,::e ï'JaÊ riez'teÕ, t,l'irciJ-ings eÉd- tnçn cooledr

1n e.n ice cir.esi: uniíi ?),{L orãrtge p:^c:ate c-etrTä'uíve precipitateå

ff¡,in '¿]te solu.iicn. 'l-nj-S lli-cr a'-'e ø-eXiVaii-¡e r*el-reci e*o 15i-3oC, ,+

nixea i:reliing potnt, of iais picra'ce e,ncl t'tiat ß:' 1-i¿onaci:lcroace *

*rq:¡-lr-trll ene i:ias Í'ound to be I49-151ÛC.

&e f irs-L tv¡a fracti ons rt+ve en¿'LirseÕ- f ai cill-orine'

Fractian 1 cui:taíneC- T"/ ,1214 chloríneu efid- f i'act'ian 2 contained"

22.2Å",n¿ cT:.Lctine* Tl:e calcu-Iatec" cirlo-rine content of acenapntnylene

chloroì:yd-.i:in v¡as L'Ì "?3'!, ciriorin.e'

Trac-l,ion l- uas possibly th"e d"esireo- acena;;chtlr;ilene

chloroh;rayit , ?Ãi(i- fra;ctions 2 a::dL 3 poËsibly containeo- soille af

ti:e new åichj-crOa,e,eil?,î)h",!Lene eS ãr1 i'riçu::it;r to ã,tcount fol' t-i:e

1:igh ci:i}o:"ine cc-rrte ¡rt " íi col:ìPrer.ier-rsive str:-d; af tl:e ;iel lcv¡ oil

sh"ouldL ::eveal its nati;.re read-j-I-y'

PElstr.rrlZO ïC ;l,C ÏI 0,*iI)jiTICll CT .ECEiiljiPi-,TTiïËl-Lrijii

?erbenzoic acid so-Lu-tiorr r'¡as preparecl- by'r'ne nethod

ou-t-t ines oll Ilage 44 " Aceriaçi:.itryle ne (. tO.5 gil. ) v;as ad-cied" La

tlre chl orof o::ia sclution t 2T 5 'rl-, ) CIf jler:benzoic ectð'u viricli

ccntainecl- ç.5 ?:;n" of ;:e::berizoic e.qíA, in a 5'OÛ ni' rouncL botiorn

-íl ask , 'ftIe f las,; tiag s-i,O;lp er eC- a¡:.ci al-io'rseci tO sia'nC- at rOe¡n

terçeîä-üu-re r¿ni i.L rea*Lion ças ccnqrlete s t"ã si:orrn b)t tii::aiicn cf

a f A;çle Cf 'tife F;oiu'rro:: .¡¡i"{;ii SO0-ii;-l:r i:i:iOSì-r-ijlhei;8 ÈOlUtiAn. The

t 1ask uas ¡iiafiei: occas ianal I y, Tr"e t eacl,i on ',l,'as cofæle t'e j n 5

Õ,a:¡,* " llile c¡:-lo::ci'oilïji sc-ì-u';icn ças :;esi:eO- ';itii C;ilu'¿e soi¡ U.il

't¡td-r r.-,. 1ft ê .o.n I r-r-ticn ,rn+"i]- LTte z1 js.a1-i:ne 1.T¿Ì'ñiiínß *easei;- La 'ËY aiLu-e'Ð¿-.t¿ vt vr:+!:v
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'b*nz*ic acicl uaici3 ¿"cic,iÍ-r 
"g,'çioü 

;i-t': .i;-e::ocillcrit acic: , Trte

so¿rrtior: vras tnei: r¿asi;ecr. i'ree tf alicalr v¡íi;?r wateru *:na f inal-iy

dr iea o-rÊi anJr4id-:: or-;-s sccìiu.rrr su-J-piea.t e " TL:.e ch"lcrof orrrl îras

eva¿Joraiecr u-nder -¡eoucei" rlregsrj-Te, iearrÍng a o-aJ]l. red- viscot-is

f i rirrirl- Tþon S'Ca.nd. j-n.r: 
''At: 

¡nrta-¡-r Á--.=c' n'I':¡-tri.=l s Sê:-;P-f aieC- OULtr¿vu-rue u-Jvlr - - ----.-----u .- *- ÈÇv c,I d,J vc-i ì4 9 v-)'È uc-f L uu-i(

ef t,he i-iqu,id-, Tirel. i:;e;e fi-iteicû" aff arci ïec:irJ¡s''¡¿,L1ized, f-i:'arîr

çir.:;ì al cc¡:-o1 to yici-i. 1i-,¡r'u ;.ì-:,-tc f :.e-sr-i-L f 1..':e s, ,"le l--..int; a-'.t

L'i5*17 O"'C , Tiie::Ë ìrias ei¿i i:-isu_íÍ icient cru-anii'¿;' of 'r,j.e ijÊ f'\ekes
Jn t-i'¿ :',-¡+.'lc,':rt:.-ìr-cic.LU ::.r.c;'-Ç 4. \:\) r..i!U !ü Uç/ ç"11Ë.-!; ÐiÞ ø

Ttte&ö T;ËrË

.-,^I i--i.r.. -,):l:iE -r L !riõ .)tr

-
- -rì r n¡-.¡

-ú;;orr f'lti'¿"rcl stJjic';ingr ,.1cïe e:'¿ t-:t1s Êe-?Jã't,oc. oì.'r-t"

-i: o tr J,' *'i aLl-:.zei| í:' :: ori:. it t"'ù eî 
" 
û j/ i e ic;- viiÍ i e tt";rg i als,

o
!?-L*L22"û " -i1 níxËei ne Itín¿; psin.t çiil:r. ber:zoic tì.uici tíe,Ë

î:;:ese ûTyt'1,?Lri wefe tirr-;.s']Tr)\ieiL ic l:e licnzo-ic F,ciÐ--
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#Wfrilït"Y !'!,Tfr 'FS"ü*-;ãrü1lilÅTîtiafff fûF¿ FUfÜT'ilt -,:lüT[ií

{f) ¿, Ð"tt"i''îëy ana É:îttr j-niental- tv'ial *f ihe rïeir:cç-s of
-.rì-â:-, z-,'r'r.i¡',^, nf încira¡:r1-,-r-¡l Cne î,¡A-g :la,C.e u I-u f",aS f C'J-n.{'- t)'tf,,'u 'ç':e

ber:u .¿e-tnoc o'í i:'' c.J ?J at, j on ";,-as ';1:Le p;'i'ci;is is çi 1 -ace to:'";'ec cil¿q¡) j:*

-'t¡';ene" T¡.e Acene;il:ii¡-J-ene prou-uCed. iraS qu-ite pure a¡id- f::ee f:'o:it

a*enaçkLl:rei:e *

\r:,1
ì**ay.r-r*c {-^,ì- -r*'nr;la¡a n7-ìni-nl¡-;'¡l-rirr ?rrr fi-o.rr L' L Ci:\J LS trO lJÍ ej-l e,T e e1e{L?:i!- u¿U rL.r¿ç u;¡Áur- u¿.ii ul f,¡¡ v*-v

actic;i cf h;çochlo::ous acidl i-i$on a*ena8)1nthyJ.ene iia-i¡e net r¡¡ith

l-it'cle sr¿cceFs " The yel.l-orr 6 i] p.::cd-ucea in tire ïee.ciio:: v¡as

ftaet"icnaieo- ii:to tl:.ree fractåons undÕi t" Í'eàLi"úed- prÊsstire of

Õ vnn" of räer'Çul"y, 'il.re il:ree ftaet icns ïiere tf i 130*14CIoc ' å

{rr} Laa*all**ü"þ tzzz} 34b-täo"t.

Tlie míð"c-Le -i¡:a*t"jon imj tiaË ici.entified- as 1*¡tonochlo::a*

acenapliì;h.i¡Iene by neans of its ;ticlaie d-er":t-ve|tj*ve. It ï¡as

beli"eved- 'r,^a"t fraction (iff) v'ras also l*rnonochlorcacena¿rl.rthyl-ene

l'¡i'ch e t1eïi cliel:lorcacenaph-r,henË mixed- rri-r,lt it" F:ractian (f ) had-

a, chl-aríne cont.ent e,.pp:roxirnaiel;' tl:.a;b oí th.e chlorehyO:'i-nr ana'

could- be inves-cigaiea -further , eË-recial ly -r,he ae tion of a] caholic

a.,l-l<ali upcn i'l:" Tire metno)ryI cîerivaiive of the fract'i"cn s,not"rlo"

be irrep?.Ted- b¡r lþs action of ::netir¡r7.¿'t,inl e4ent.s upon t¡re oiI, tu

es¿ablisil 'b::e existence of t,h"e n;rd.L:ox¡ri EToLr.t ia ihe moletule'

{n} ,{ l:er,r c-icnlorcacena,pi:.the1'le r,'as isol-a'ced- fror¿ tne ye1.l o','i

Õzj-e prior to its fraciiona.tion, Tliis d-ichl-oroacenaph-t]:.ene xrelr,ecl

Sfrar;o]-¡r aL 64aC, e a.nd- i',¡as a,sgu-ried tc b,e a geofnetric ísorner O-f

L ri*d-:letilo::oacenapi]"üt ei1e e t*¡hic¡r r¡lelted- sir.a.rpty at 1 f 5oC " TneÊe

twa d-ichl.aro acen¿;çhfli:ienes slioi;ici he invcstigated- futL!,et tc



d-eterinine ;,,¡!:.ica {arra i* tTLe eis f ay"lt enð- v.,l¡ic"ti cne is t}ie tlans

f oïtlÌ, Tris :u; be e'"cccr:el-isired- by corrve xiin¿ "ürie c-i cr:l crocüLt-,ounc,"

'Lo '¿iLe coîi'es.ionc-in'¿ c'.í;'¡rt ttr-_l-".cene¿tLri;-l.enÊg e ;-lrose 6eone-i,lic

f arr¿s ?.å'e kzro.¡¡Tl" lt "r*es, al-so ì:e }ossi-irl e to re;:l-r-ce Õfle af '¡,]ie

chlorine atcms of tire o-:-cr:loroacena;nfå.ene 'Ðy a !'X-õ"torii¡l grÕrLp j;o

for¡¡r t.ne clil-or'cir;,-d"L: inu Lrsirg ça-be:: ¿,,nti caL*ít-trn czÉaöTL?,'(,e o

{4} ;=cci:a.rht:l;-1ene cxio-e lre-s no'i; l:e en isolatec- 'L.ri.r'ci.r6n tne

c"r:lo::oì.:yi-r'ia, TÏ,€ 1:e::benzoì c ¡.cid- o:trc-a,tion cf acena¡l:i.ir,;'i ç-;"

o:.^rr'l l, -na rer.an4- a¡ì -.^a¡1 l-rra -z'i r'zr r-.:eî *i'ne¡ r'-hi -l a cn-'l i ê -.^a +'i-.' -rÐrlur¿i-u- L,r, ! çf lJËct{',tru- 9 '4.!!u- uiie; r*-t-grJ! i.]rr-L L'¡frt, f.Jtl- l.'tl Þuj.-LU-3 lltç.l- i¿Lrré ë.LJ

-r.^U^J'lÐ-J /ij u e 1c].enf 11 1€0-ø
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