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The au"thor is indetl-tecl to i)r, Éin IIo th:;r'fes,,.rortlr

í-'ar ;;r.is verii qenerous assÌs'Lri::.çe and encourÊj¡{erll,eil"N

i¡.¡'o;r&;.ou.'i: "'cire corJ-rse of tlLi s r¡oyiç,

lie is É;.l"sG 4r'r,.Aeful i;o Lhe F,ese¿ïc_i,ì Colr:ri.i;tee of'

trie Unive:rsit;i cf iria.nito'ba. for tne Ax,n.nI given .i;ovra,rcis

i.ne purcrìä,se of c,:reri::L cal.s, a,r.id to tn.e tîa,"biorial fiesearcr,"

ijo"ìncil. oÍ'Cana,o-a, for t.ce Gradue,-þe Sti"r.cj.ent Assisil&¡rts,:iii:*



iluvinEl t he ccu.r.ge oÍ t.i:Lj" s il';e s'i;i.l-a'i;ì- oir, i ç was

C.iscovered. t,ii,.:t i;¡.e S4oC" ;rel-bin,q d-iciil aro¡,c€rì?,j-rj:itite;re i-qc ,iêi."

coi-r.l c O,rì; ':-) ê nit¡:rtreú Ojr uisirp-; il.;r.¡oc¡;l.orci.is i,:,oici ol.:i ::r ceil;ì'li'l-

'Liir'1eire rr¡i:ri ci:i ff¿,ci. oeÊrl ilTapi:i:f ?a- Lì;Lr ;;t;lggit* í..eefiëi'):iTiiLi;:-Lrrl. :ìoe*

iale tìi::lruqn,? jl;/:rcJJ,¡$is .b*iie" F.epe:liinq tlie ,r:eactÍrn 8, r:luîiì*

oer of ii:ilês, usii:g i,ì. ccin:iie.i:ci:1,1 q:li'),o-e of a ceüa.,1.;:ri i:i-v'1. ell â,

f ¿-¿iJ. er,, i,o ;ii ,¡l cl. t.r:re ö4cü " lir€ì j. tir:Ìq i soi,le ¡:"

T,le;äeth.cii. cf r:arti,:l resol.utroili.ÀÊil.1t-i ij:e ;;,J-.K,--rl-.oia

ofu.ci.ne , ry}li cn ,::.',.c," iJeeti u.gec'L f- o:r cieter;r:il-l:.¡i¡., ln.e co.r:'ii q;i:f L'r.t*

ícn of' I ,2-oi "irctiìc;i,ç6¡i;-:,;ri-l;i1Ð,rle, v¡F-ìs ;ì;i.,,):l"i Õc- i,o tllie i,i c.iil.or'r-

:ì¡çn:r. 1.)irliteäe isoiiÌeTS" ¡il .i,ic,"iair t'¡lis;¡iet, lioo" sú"ceecd-ecl. j-n r;¡;ft*

i;r.l.i;; f eSol. !¡i.í.[; r¡.e r^r ,r']j¡.o¿ì,ce,lril.;riit:,Ì:¿i'ìe¡ i ìJ Í':¡.i1. e',', i.¡i-{;ü octl:

O-j. ú.rLe A-ic:rr7 3l:) ? QO:t'::.-).iú.,;ajj:c .. S j-,...ie-Cii ,

,!ne l'?J:ã.c'cion ¡e-;,,,r,3'3.r'.i i,,QF::t-,--,1-¿,¿IJ êi-.t6 rÍìci :,rË.i:'i)erl :,oic

n.cid. cij.cr ;roi ;v'ielc- tìre ex?ec"úed ;,cenirph'i;rl;leüe o;ticLe" Ij:re

Ui.Oi--Lt"C-[ ti:l¿:ì'{:'r,i¡¿.],i:, Olt::i;:öC: WÈS â.Cenejj¡Ì'ili¡lleLte ql.J,rCC,l_ Ititì'lCr)et1-

z,ei¡.çe, j,, j".;iec rur ii srrÌ ïìrâ,S, ,:lO¡irsjac]- f'or 'f tri s rta,crüioil , ¡v:^riçii

i::1c1.í ca,'i; ecl i, r;:-at -r:j-i:l¡q gt::a.iir !iiì.Ê i ae i'e::i.tiQl:ì 'io::' l:io'i; "einp. .ì,Ð"'1. e

tO :i-SOl.¡rt-o ?,Cent:i',:t!,it-¡,r.r'],t€ C:<iie" 1¡riS i¡:.eCir.,...-ij-Sili. f: J:;3 åX*

;1. l:-neCi. uì.1;' ::,Ce::'t¡:lr:'L,r;":l itr'i: ,:i.r; i:O1 0. 'rltOâlÙ !',t.r,sj O;t::.i.¡ed"-

¡"j.JJT;::iAÜT
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Ji:1915,:l, ;r" üai"o¡lirell. (l=) prepa,red Ëì, co-iìl,,.ioui1c1,

1, Z-cIi chl oroãc ena.illatÌieire, o;¡' chl oriri ¡i¡ii:.9 å.c Éill3,i)rij.-[i¡- ] ene

i.¡r cä,r¡Jcn -be'br¡;.calorio-e sol.ution" T¡r 1.948, J. J" 0criri (16 ) ,

ì .., - +. ì. ^....,-- + ; .r .å¿r É?, 1,uç;rir!'¿.,r=- to pre-pÐ,re a.cenapnttrle¡:e o;d-de, isolâ,tecl a,

ner¡¡ dicirl.oro.ri,cei'ìAjl.riti:Ler-ie. üu T. "Fllsi:on {21 ) , in }'951",

gnci'red. t-ii¿,t 'fulte t,,vc c.nl orir:e i;,,to.rrts v''¡ere ii-t 't't:ie 7-,2i,

posi bioi:rs" T.nus iit a.,;pea,.r:so, i;n::,t t.i'ie iwo 1,z-cticirl.oro-

a.ceria.l:i:i;ienes r¿r/ers '-.-ec:ilecric isoi,riers, -i;r,ii; El ston !'fa.s urr¡l.ir1e

fo ceEer:iiine iûe resirective configur¿:íionso
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In 195?, Greene , Rei:lers +,¡ro. '#il^scn (¡¡) s'-tccee<j-ed.

in deher¡,ri nirr,q t.iie confiqurr¡.tion o.l 1r2-ciiilioi¡lloåì.ceiÌajlht,Lie./le.

The,¡ urseci 'Lhe o-¡,,ti cal1y ;c'bi,¡e a,lka.loio-, l.-,¡r'*ci,'le , -r,o

,,r;.r-r,ia1}y resol,'ve 'bi:.e d r 1 o*cij- cal enan'bi olr-ior;:iis oí -u.r-re

Ër¡?.r1s iso:ner. J.*Ërucine t?a,ci's dif-íeren-tialJ.; ï,'iïri t,:e

11- a;ro .l-- enanLiÐi,lorj.l1is, re¿giini+ f¿:.sre:r wi uh i¿e d-e,-*íro f'ori¡i

trrÐ.il wi ¿.:r i¡ie 1a,evc. Tílr-q cif f eÏenii¡¡.1. re¿¡,ctj-on l;ltus

l. eê.ves a, åreíì.'f, €Í' ¡rro.Jor üi,f tì of ¿7ie 1;i,evo f'o rii|t,;la¡t of ine

cre.xbrc, artcì" t,rris iìiåy üe seen in "[he pol¿,ri:ire0el"
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;iiel'binq, pi; 95cü", F,.'ít.c;-,,oj.l.il:¡s; at Z'lËûü, T;ie r',cc*p-iad
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tnaflJt cf it-q d"efi-viì iiVeil in's;f e ci"Ð't rr-Í':r:iiil.€Cl. ü;o' o-';ici i''.r'irin
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Deriva.tives of ;¡,cenaitnLaene wiih tire si-tosti íulenis

in'r,Lie 1.,:2-positions, a,l-<o give na.;:;ntaa.lic acio ¿poit o;cid.-

a,tiori" Deri'sa,tives ;i¡itn su'bsti l;uenLs i;:r the ring will yiel.d

supstituted ::;;.phii-r.a,lic a,cids on oxida,tion. the 1:ositions in
fhe ring most sltsceciiole to suostitution reÊ,criolts are the

3 a,nd- 5 po si t,i ons.

-5-

tol 
>

Aeena,i:htheire is a rea,otive co¡rii-roiJnd ,,vfr.ícn enters

itr bo a. v¡ide va.ri et¡ oi' res.cti ons: It f orins ¿¡. riilrrluel. of

r;dcj-itio:'i coir^-itolri:d.s r¿uite re;:,di1;,.. 0f ilese, the 1,ricrä-i;e is

.rjrûp:r.cl^J the ¡ilos'C i:i'rr6r[:.nù, since i1] is f'reo1uentl"y useo to

s e.r*ira. L e Ð.,3 erri-).:)iLr,iLetl e f ro,i] o tl'Le:r rycrro cår ¡Jous .

0
rl

c
oHo/\L /'fr

¿gg3i;,1Ji1i;iiene, }i-ke Ðer.ìzene a"¡rcL na,piitn¿r,1. ene, urioer-

P,oçs I'ri eciel"-Craf'ö î s and relaiecr reactions qui ;e readii y.

.Àä exa:i,¡1l.e of t;ris type of rea,ction is;--*

H,t -!ttr

00+

Ð eri va,'l,i v es

4roúi;S suùsij- t*-u eci j-:rr

-c Hlcl

of' a,c eira,*o.htireL:r e wi

¿ íre f i ve .íileliìi,, ef.eci

3- ßenzy/èeenà¡hrhene

rh alky

-oi vt <¡

'-l ^Ð 
.'.a,ì+ v¿ -J.LJ t

ca,i'tno ü Ð e



*ÒrepË.red bJ'

il-.¡ ì;r,4'i zca'l'

r{al ogen i) eri'vF" ti ves

a-ireci a.lr;.¡ 1:,,íio¡i ¡

::iie'ú,rroos (r2)"

Iía,l0qenaiion of a,oel-ra¡Jht rLene jjsOciflce$ jlroclncts lrl
ir.¡c'i ch trre *'räÌogen e;,'üo.ru r,*,¿'. enter ei L.trer iire .l- ,Z-yasiticns,
or the na,.ir1r''c ii¿,1- €ne ;1ucI eus. 81,,;¡neiti'rv,J, (f f ) , irl lÕ91+,

-6-

investieairecl Sûme ira,l-oqen C-eri1¡si-bives of .--,"*¡L.-4-r,li,tttene. i{e

*orepared l" , 2-di orotúoÍr,c cnÊ,r-: irihene ÐJ" oro_itlln;;,tinq a,c eir;i.pn.Ul:iy 1.. ene.

0ther inves"ti,'4+rtors, sucri. as J. r" Ke'bler (4-o), .ú" 'B?,r,iuerger

( 
" 

) , a,nd co;iço'cor: (15 ) , sì,eor,;ed i;imi .t-ralo,geira.ii on of a.c ene¡tTtt,nene

;iielcied derivaiives -,,vii;h t.he ïr¡¿1opìen irü:,in1.¡ i,.,-0.r_r.e.i:i;.i:iltiral.ene

n'¿cl. eus , and precio,'j-ne.,ttly in 'che 5-i:o,çi ti on 
"

o-¿i; severa,l h¡il¡e Ðeen preT;¿,r'eci

tf -t t"
,13

c-l 1

SoxLtt"
0î

Ðe:rivafives

lia,loqen atoia ¡-¡,re ¿r,1so

ln"r
lh

8ro
ffi

eXóe_f

4

H+-f Hþ

û?

zl
o ¿/,'v/ oro.¿)

o.fl :;.c ena,1: ht iien e

.ic¡:c,r¿rr. j¿orqan (

u'T-1*"
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/\./\ttl
\./12

f

inore tnel;':

-i"lr epezr€d- 5 ,

çi

<li

tn

)

;):':i e

ô-di -



ci1lor0#,cenail-rlth.ene -oy' tf e¡.tinq 5-cnl oTci-j,cetl¿1.ìrß't,:iene iíÍti?

sulf ur;ir1 ckrLoride in cnloroforäi, Ði-, tri-, a,nd. 'retr::,. rfoj;io

coinJD*ncls n¿tïe e.l-.:o üee'n prepa.reg.o

h-al'o'.{ena,iion of iire 1, ?-i-ros:L'bions ha--ls ;,.1-sÐ prcciuced-

sorre,:ieJc¡-ien 11eri vir õi tes oÍ' ä.cen-.á,prtÉr?.Êueo Jones ( +:. ) ;lr€-

lrared ]-cril^ otoü,a el:api:rt.rrene and. 1- oroino;r,eeri,a:pitr,rtene þ';, the

resj)ec1;j-ve pnoioc,:reiiii ca,l c.i:J"orin¿:,ii oi: a,nd r:.rorLi'Ln¿l-i;i o¡i cf

t,cenaphtiterre in cr.ruon ì;etra,c.lrlorÍcÌe .solation" liiese coíll-

1;ouncrs 1ì/ere a,l.so oute.ined a:j' Ga.ul'(, (25) and" ßr¡,rzktta,ii (3): oy

treatinq 'ùlie a,cenaphtnenol. wi'þit phosi;r.rr:ras tri chl..oricle, or

;:irospho::rrs tri;:roinide, The iortine e,ire,l"oque of '¿iiese coiÌl*

pounds iias no'i: yet þeen 1)ferJared. Titese iaateri¡:.1s a,re qurite

unsta,bL.e, losinq hJ¡drogen h.'¡.l"id,e guit-^ rea,d.i1.;.. 'Ihe r.cena.;;l:-

t¡r'i;l c'no 'Fn*n.fl polyrrierizes i:r tiie pre sence of the ]i oerated.iJ.J4j ¿¡:uÀ à ueÐ

¡,cici., to ;rjs1..1 one of i ts -¡:olyr-ners. tihoi;ocherr,.ica.l ilro¡,;ri-n-

a.T,LÐn of' a.cenF.ír hthene, using t"¡yo iuoL es oÍ' ilrolni jre, yi el"oed

1r 2*di iiroiilo¿l,cenir..i:hbi'iÊtie, Ti'ie d.i cnj"oro Ìl.nå,1.oé-a,Je r¡+;nno"l, Ðe

forräed in i"iris ,rvâJ/, lJu A. Ca,mp'reIl (1,4) Hye!)a.Teô. 1,i¿-dichl"oro-

i,ì.c€.oâ-"¡Jr'Linene iJJ C.nl Orln¿:.tin¡¿ ¿ì,Cet'..i",.j.lii"r,h¡rl utre in Ca,rOOn ie-Lfa-

c¿loride solu1,icrt, îire 1",;¿-o-i aTotùoþ,eena,¡:irtrieire ha,s also þeei'l

lrrepa,red" rrJ' ¡1u¡:rentjra,l" (11) throlrgn the ciÍrect þroio.i.n¿:.tioir

of âc€i1;ì¡riitfyl.ene in el,aer scl.utíon, Gfee¡i! ä,erjÌefs êrtd.

'r{il.solt (35) prepared. this corûpourÍro oy" 'r,he re¿ctior¡ of i(*oroino-

succi;riilid e Ðn a.c enai;htirei:re.

-7*



,J c._cH.."1 l-,/\./\

UJ +

T¡j,eÍ: e n-orke rg ..r,J- so c1 e'c erntl:r ed i.tta.'ç ihi s co:rpo uuo. haci tne

¡riransrf configura.l,íoir" This configurati on 1¡va,s <leterinineo. iry

partia,l resol.*tron of' the rrtra,nsrt j.so¡oer, usinq the opti aally

aciive alka,loid 1-nruciire" The'bri¡cine reactect difíeren'r,ialJ"y

vr¡i'Lh the dextro a.niL la,evo optica,l f'orms of t]ne tra,as isorner.

I'u reacted f a,ster ¡'ith ''o-he d-forra tiran witlr tne laevo, ihus
'r ^^-v'i" æ ^"?ess oi' 'dhe l-form over tne dex'üro ai the enclJ- Ëf, V l!!Ét C1'!L ü./Lr

of -r,he reaction.

e,Hz-- "Ç* r.
lr^.- y'oo

1H ¡ar
,c-,c

eí | É'l

Tirere -elre verJ¡ fevr iodine deriva,tives of acenapir-

fhene known, and all of tnese.ir¡.ve t.he iodine in the na,uh-

tte,! en e i1"Lr c} eLLS.

A//"
tlto-"\",,
\/

o'd^,-"\o
+

tn&1n-',1 ^^ ^_lav rillf. i,J l-l L,.LlV ,¡. ç;l¿ It

Àcenapirt-irylene forius g1,ea:niire yel1o'w pla,tes rnelting

a,t,930C. ll'rre reactions of acerraphtnyl.ene, nowever, ha,ve no-f

been very intensively investiea.te,¿, 'Jhe pic::ic acicl aclCition

eoin,i-.ouncf inelis at 201oC.

Acenaphtl:iJ'lene di splays mâ.ny reactions chara,cter-

lsti c oÍ' uns¿¡.turated cora;oounds. ït f orms 1",Z-di ehloroa.ee-

na,pìr.iirene wLtÌl chlorine in carþon t,etrachloride sol"u-[ian, ar¡d

a}so 1",z-diororuoa13enaphthene with bromine inether solution.

lhe iocl.ii:e ana,lo¡4ue ha.s noi Ðeen prepared, a,nd a,tier;çts io
. prepÐ,re it iea.ve result ed only in t.he f ornrati on of

¡¡ ¿= e\r

0,3



polyacenaphthyl ene, Eoth tne dÍ cirl.orÍrie a,nd the di clrcmioe

aTe teLatively lins'baole, a,nd tenct to ]ose lryclroeen halide on

hee,ting, yi elciing t,he corr€sîronciir¡g lriollo substiti¡ted ace-

napirtn¡r] gnç" In the presence of iiycirogen cirloride a¡r<i oiner

r¡inera.l a,cid.s a.t 1.00oC", acei:a1r.kr'bnylene produces cliacene (f ),

airri. its acicJ polyiaer allopoly¿r-cena,ilhihyi. ei:e (Clr-,Hg )rr"

-9*

Acena,,olrtlT."le:ne i Õ å,.n ui.sa.trrratecl arolnê.ti c itydro-

cÐ,TÐon srhi ch is usua,lly pre;ra,red from a.cenaphünene. Ït ùra'J-

Þe 1:reparecl from 'blus r¡a.teria,l Þy t-ne ]oss of two .ßydroÁìeïlse

E:t.il3

jierr'r a,ncl Va,n j)oríl (6 ) first 1:irepa.red a,cenapnì;.'ry-l'ene

-¡^a^i *-' +*e vai:our of acenaphthene over rea not Lead oxide'|./J jJãÞÐ¿IIH U¡lt

Dzj. elvonski and. Ra.pa,lski (f g ) passed. acena¡;nthene ra.pouÍs

tnrougir a red- no'c sili con tu-oe , a,nd. extracied t.he acena,ilhtn-

i¡l ene froru [ne 1:roauct ã.s ä, pi cr¿a,te" ,'iur¡reroûs c"cirer r,rethocis

kr.a,ve oeen errpl oyed. a¡ varlous investigators (eO, 39, 43, 48)"

Tlre rncs'b Súccessful ûiethocl of prepaya,ito;l ha.s rJeeTì tirat of

t'lo'r,ver pnd. i,,,ill-er (Z+), who or¿ta.inect an o07a yield. They ¿sed

iire -lneihoci of tsi eser ano Cason (ZS ¡ f or preparinq acenapn-

-L

H"?-l't'

00 -eH \
----.--------/ öo



t;renol acetate, This w;ls done by treaiinp, acenå..tJhti1ene with

l ead tetraaceta,te in a.ceti c acid soJ"ution. Tne acellai)n-

tnenol. a.cetate i¿sa,s ineri pizssed throo-ç,n a, quaxtz i;ube ¡¿a.in-

ta1¡red. at 52Oct. T-t1is rnet,nod 1rroduced. acenarchtirJ.l.ene wni cir

!,vas not conia¡ninatea Ðy acenap.ht]nene, and could oe oþtai-i1ed

pLr,re oy sii'a1:1 e recrysta,]1i zation"

-t0*

H+-\n,

æ -+#,
The mos'b a.t"t,xa,c'i:-ve nretiroo fcr' ürre la,rge scale

prcducticn of aceiraphti:ryJ ene i s tne caïa,I¡ ti c aenydrogenation

of ¿zcenailhtne.ne" FLoy{er a¡rct ldiJ-} er (24) .eave ¿1so given a.

pri ef a,s coun-L of tnr s inet;:i.od, /icenaphtnene va;coi-rrs inlxed.

i¡riijr a.ir were passeci at ,tr50o-4800ü", over a cata,lys'c coasis'|,-

ing of 'JOfi a,Lumína, ano. LA/o ræ,nganese cioxj.de" Thls ga,ve a,

y3"eld of' lO7;. Kynaston a.ncl Jones (41 ) irave re-cori ed i¡i el"ds

ujr io 9Zli a,eena.phthyl eneu

ricenaphtl4yl ene und-ergo es ;oolymeviza.iion qui be read.-

ify" ¿t its iroil"Ìng point, Acenai:htlXvl"ene polymerizes to

yielo. polyÐ.cena,p.hthy1ene, together with d-ec;r,cyclene i3,1 )

and fl-'uocyclene (tlf )"

â"O
I

lfC-C H¡

f ítr o
5Aô e.
PyßoL/ s /S
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Folyacenairhtn¡r} ene, and al.rc-po.lyir,cenaphÈiryr ene
"tw,ve bhe ei*;oirical forinula (clzäo)r' and ootlr. are a.jîorpl.lous

rìov/d.ers" loS"ya.cenaphtitylene melrs a,t 34boü. - g50oü. witlr
oecoiiçosi'tion, wfnle a,110-poly a,cena,pht1ryrrene h¿:,s a rnelting
pornt of lB5ocu * l,gooü, They are solucle in ehl.orcfcrr.rl or
"aenzerTe, out insol"ubl.e in a,lcojro] or ettrer" Oxid.a,tion or.

uhes e pciymers ì,vi i-l'r d"i c-hrcmate yi eld s the sä,rne prod-uct as

ih;r.i obtained froni a,cena;oir.t.nylene itselÍ', i:ranreJ-¡r, n¿r..Ði.ì.-Çira,Lic

a,cid. Acena,phchy I ene ha.s also been r¡seci. ,r,o poly meri ze

a,nd colrolymeriz.e lvith other jaono¡ners u givine potentially
useful pLasti cs ( fA ) .

n ö)
fl



Oxidation tsroducts of ¿cei:+.pht.hene

.A.cenapht,hene, urtd-er very strong oxida,tion, yields

naphthai.ic a,cid.. Horvever, if trìe oxidaiion is n:,i.lder, vãr-

ious oiner .oroduct,s are f orined., fhe v¡¿rious st,p,.tqeg oÍ oxid*

a,tion ea,n oe rerlresenbea as fol.]otrvs"

*L2*

tY:ol

00

011
I

H#-?H

æ

Gra,eb e (33 ) investi gat ed. ina.ny of t it es e o;cid.a.ti on proci*cts

und er al"kalin e condi ti ons 
"

C ertp"in cond- ensati on reacti ons co uld al so l ea.d. to

product's wnicit )aase two acena,pht.iiene nucl.ei in þ]ne naJ-eouf e.

tr'or inståì,nce, acellaphthene condenseci with acenaicitinerle g;i::one

yi elds piacenone (IV) , anci a.lso , &cenapheitone cclrd.ensed. u-¡ith

^0

n,+ l--,*

0)

r-r, I

ü)

,+ î "f
OO



a,cenaphthene quirione, yields þiacenedione (V) 
"

o-c-
c)-à,*

N

1--)
¿_i-)
[ \____/

-L3*

Ac ena,i-iirbirenolæ+

ir,cena-ohij:enol, is cluite a. si;able subst;r¡iee, except

tne presence of strong de.nyclra.ting agents, wne¡r it tencls

Jose vsater ana for¡ü acena,*o.htlrylene"

in
*n

<_)-o:?<ì(_)-b ï4-
Y

f'hi s coinpourici iira,;i oe prepa,reci rlJ tfre oxid.al;i orr of
a,ceira,*cht.hene wiih reci Lea.d in gJ"aciaJ" aceii c a,ciÕ- scJ.ution,

;,ri elding a,cena,pht.nenol a,cet ate, r.qj:r cj.l., und.er suþ-eequent

ìrydrol.ysi s lvit.h soc11*m lyd-roxiae and. ¡:netnanol, gi ves acena*ch-

tirenol.. It cr¡ s'r,alli z.es frora a.l. coltol or benzene in the f or..r,r

of colourless needles ¡aelting at 146oû"

,{cenir,p}rthencl xea.cf"s witir acid chlorid.es to yi eld

tne corresponaing esiers. The reacL,:-on wirh t.cioiryl cìrlorioe
in -uyrid"ine sol.ution, yietd.s acenåìp-ûtnylene a.s the ::iain prod.-

t¿ct" Ga,ult (20) trea,ted. acenaplrthenol in ace.tic a.cici. rvitn
'irydrogen broinlcte, ar¡d. or,¡'üe,ineo. l-Oro¡noacenå.!hthene"

l{r?-?tl- Dr+

0-)



Ac enapnt,,rryL ene Gly c o1.

/F ^/oH,c-h.4,\
( /-./

"TRANs"

-t1

These two hyd.roxyL groups, si;nila.r fo arry oi;.lrer I,2-

oi subsiitu'b ed grou.p, rrta.) exist as geornetri c isorÊers. ll]rese

georneiric isomers result from t.ire fa,ct ¡h;'Lt the tvro q1'dro:ry'l

grorrps iaa$ li e, ei t rier r;oi.h a.rlove the *o1.ane of itre napnthal ene

ring¡ otr, one a,Ðove, and one þelow. Tfie tvro geornetri c f orrns,

cis and tra,ns, have Ðor.n Ðeen lsola-L,ed" In 1896, Gra,eÞ e (S+)

o rr-bained '¡roùh geonretri c f or¡ns ù.j oirect iqycrroi"y si s of' t.ire di-
pro;aicle" The tra,ns f or:n was f'cuno 'to exi st a.s colourl ess

need.les :nelii np: a.t, 159oü" , ana the cis f oriilo a.s colourless

neectl es r*elting at, z].}oü" 'Ifiese S]¡;col-s r4/ere insol.u¡c}e i¡e all

corrlnon orga,ni c sol'rer.rts, put di s solvecl rea.oily in wa,t er, the

cis form oÊiifg ¡lucn less soluirle t.iiai'r tne trans, 'Ihis cliffer-

ence ir¡ sol"uirili fy aff orded- afl easy ¡ne'çnod of se,o;,,ration witetr

'f re;i iiver€ f crmed togei;her, ûther netnocls Ðy whicie t.Ltese gl.ycol"s

]nayi:eformed:ire;bhereductionoÍ,acenãpi]tjlene0,uj-noitewj.-i,n

sod.i¡¿nr rûerc4rJ in alcoho] (10 ), or ,Yi f ri r*r*drrgen oveil a ;olat-

inuiir catal"yst (31), a.nd, the direct action cf' seleni,-iln cLioxide

on a,cena,çthl,nene (43 ) .

/o' /o'
/4 ¡Y

u/ | rl/ |

/\/\rttt
(À/

''crs"

Jack and Rul. e (S'i ) fi rst u'[i]i zed lir¿¡ -î a,ç1" ibra.t the

irans f orin can exi s t ås d, J oirti ca,l erran'ûi o:aorpirs. tn 1958,



tne) u.sed tiris fa'ct in estqblisiring ciefiniieJ-y' che,t t.ne l.örier
r-leltinÊi isorner vra,s the-üra,i:s forn" TÌielr rne'üriod. i¡:vol.yect

ihe resolu'Li on oí t he op-ci ea,L7.¡ a.cti ve trÉr,1-rs f'or;ri r:¡i est er
f'c r¡¡r;¿t:- o tr r.vi 1, -/: J -j'ûen6.rror+.Jc et;..L citl. o ri cr e.

Uloon ì¡oilirrq wit,.lr cclrc en'tra,Leci nyclrocirlori c acj.d,

t,.ne gl-ycoJs undergo a pina,col TeÐ,'rra,ïig"eilent to give ¿),cêílÐ,¡:i?-

tile:rlo:: e 
"

ïne rea,cti on between ti:e ¡gl.ycols and r eacl ier,ra-
a,cetate to yi eJ.d naphtiral"ic ciia.1,cÌe.nycte h¡lci,rir,te, .,ra.s oeen used.

to cÌeter¡tri ne tne configura,tion of l., z-disuirsti tuieo gJ.;¡col.s.

l"iith l"ead ietra.a.ceta,te i;: a.ce"li c e,cio_, elycoJ.s usua.1 l¡. sl1ow

si::li.l-ar diff erences in re¿.cii on vel"ocity . Tne cis e1.¡,-cor in
itr-l s rea,ction ìrp,,s f ound bo .kls.ve a s;cecifr c r¡?,te cons,üan,t

n

aþou'U 4 x 10 grea,t,er tiran ina,t, f or tne tra,ns.

-]FJ *

ri C I r1a,.p .i i "fr ei.r O t: e

Ac enaphthenon e júaù- o e jrr ejje,.r eo_ ir¡ v er,'. go od, y i elci
íiJ trie lne-r,.rroci eriçÌ oy eo. py Ti es er ¡i,nC. Cason (ZZ) , Tirl s ine.tj:od.

essen1,i4.1}y involves the oxicla,tion of acenapîrinenol oy cir.rolni c

anrry d.ride" Vario'urs otaer inetirocis iú€t,¡;, 0e usecj. f cr tne prep_

ara.tÍon of a,cenaphti:etro.e, :,.ce'a,pirihe¡re quriircne þeing ï.ne

st:irting :aa.t eri al in rno s.b câ,ses ( S, b4, bO, bl ) "

ll^.o-¿-l I.z\,r:
UJ



Tìre first prrctÌ cal" :r'net;:iod- de'vel oped- f or the ;:rep*

arn,'Lion of a,cenaphti:encne 1va,s *vira.t of Graek;e a,ncl Jeq*ier (34)"

lnese workers redu cecj- 2 r 2-di chloroi?.cenapl:tirenone, ¡orepa.reci

icy t.i:re a.c'Þi on of' phos,rr"lr.orr.rs penf ¿ì,cÍúoride on a,cena;ohtnene

qu.inone, vriin ziû.c and acetic acid." Ghigi (,2'l ,29 ) ii¡'lproverl

their met;rod by effectj"ng t[re req.u.ction i,"¡itir povøoered iron in
:r.c e"ti c a,cirl"

*1Õ*

Rule and f?ro.iirurson (5J- ) pre;oared acenapirtirenorre pJ

ti:e reduct,ion of tire plrenylrSiorazone of acenap.nt.iierie qr"lii:one

ryi'l,ir iron and Í\ycl"rocirlori c ¿cio.

ae ena,;)hiíLeif oi']e r:i,al þe crysta,lli zecl f ronr al co.nol in
l;ire f orin of' need;Ies melting ¡t :.2]3,-;" Tt is usuall-y separ-

a,ted fro¡a 'i,h.e :rea,ction mix'úr.rres by stea,m di si;i11"::,tiari" In
tire 'pres ei1 ce of' a.l. acnol i c socl-iurn ar' _pote s lìi r-].ìri n;gd.roxii-e , i',;

c;i-res ¡ì. ctra,rac-be:ri --.;t-i- c ver:,i cLa.r.k vio] et col.og.

;r.ceirsphthencne con-¡,a,ins oo-Ln a ca,rboi,t¿11 qrouo a.na"

i--ì jnetiiJ l-ene qrorjp, -nence t.¡î.e3e are ¡¡, ]a,rgË nl-¿iôÐer of *iloss-

ii:ilities for a reaction" Under sertain conditions t Ð.cena::h-

therrone xeacts wlth Grignard- reagents to regenera,te t.ne

Gri¡ìne,.rd,rydrocarbo¡:. Since tais t¡1:e of oeiravicur is
ty¡rica,l of' coiçounos of i,ne aceto¿",ce'üic ester t;'¡-r€, ürriei (ZA ¡

.-r-r,-:.s ;oro.poseA t.rlat a.cena.píti:enone exists as ta,l¡.toineric keto

a,ncj- enol. -iorius 
" llov/ever, tiri s ha,s never Jeeil rcf oven, and

the eirol {'or¡o is knosvn on}y r.'1ro-up;;:i its derivatlvesø



Cti.riel (Z'l) eonsid.erec" .Et'a,t iiie e o¿i:l.ing of ais.z-

oni*ru salts (,renzened,i a,zanini¡r c.rrl o;:iae) wi''r,n ?ceíläiihiirenone

i:: ¡.1-cohol,ic scl.rtio,.-rr'co ¡rleld r€rfzÊrîredj-e,zon,ceua,ph'bne:ßone,

,J"Iå.s f ¿rt,her evicLence 'iar iire e¡rol- f'or'il. 'Iíte r ea,¿î,ioi: i s

a.ssu¡aed rc .,ro ceed- a),s f oJ-J-o''¡¡r:.

*1'/*

ll -9: C- D t)
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HC---g-p¡1

r/lrJ I

,girowi: io u-ni-e::'Eo coi:to.enõ¿.t,ioii rea,c'úions rr¿i 1ru va.,ri.oirs a,r'orÁrå'{,ic

il.]-cìenyo.es {2'i ,-óO r3\,:52). a t;v pica.} e:;:.i;ìi1:1 e of 'çnis t;'r-:e or

re+:,c'cion ie'úr:ie concien-e¿r,,'[ion cr c*ilitrcùenz,a,]-eertycLÇ,,i,r.tci.

pcG;:rr_,ritaenon,a:ìgcordiì'Iq fo -laisen-$c¡i,,åcit coi-¡o.iti.cl ,rs,

(_^>- 
",+o,Hf

'\-)_- o=o +

If t,ire a,ro:-x'-,,'çic a,}o-e.i:yde conta'ins ã'n orcho i'rllir:lo

cf h;;clroxy I grCup , trle conc eiisa.'biorì lr:;o{id.ct ;na.J'- l-¡.ild-erqc rin¡q

clos'*re, if hyd-rOge:i ci:rl.oricl-e ig l,ne CondeL:isinE o.gen'r: (õ1'5?)
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rei.rortecr- (25) to h¿:,ve und"erptone corid.ens::.tion wi r,.i.,- .:1oel:tä,ì-it-

lÍienoile" T-hi s :f eac'r, j. on i;;:,ke s ,tJ-a,ee in ir;ci i.Leou"s i¡iecli !.ì.jri i,.Ì 'ifie

lrï'esei.ice cf soc-iuür cir.ruoílii'úe or oe,riu:ir.r:;-c_rcxiee, j'ornri¿q

tae ¡:taoi, (Vf f ) ,

3'orroalcte.kÐ"o-e is tiie oi:ly e,3i*:n;.ii c ¡,.1ci.eíTJriie

-1"9*

'La-e:rone -1,ô;¡iielct Lerf"iarT'' iì,1-conol.çr ô f::r-ese ì.Te í:'a,irLy. tli-l*

s'üa'ril.e, ;'.;-rd::ead.i1'¡r l.ose wpte:: -6c 4-ive a,}-k¡ii^a.'beo- ¡r.ceïrL.¿ph.lír¿,il"sns.="

317

G.i'iqne.rils re¿.ct 1¡rÌ .[.h t rË caluoi:ry1. Éjroa1) of' F_t,cÊjiî::)J1.*

,:C ë J ::,,':.).,.!'t'. f efi eq Ui ;l O Tl e

j.!cel:iiìiJ.rl.'í.ireif eqi;.inone is eir.'j cÍ' i:l:;.c ¡iios'f i¡r1..:r; {,'ì;t¡tt'i

cc)riuirl::'cii:j1 ae.riltrl1:i-vesr of'rìcen;il;htireneu l'r, is useci" exten*

sivei""v i:r ûi:e ri.ai:-rL¿f¿,c"bi-rr'i;rq of o;1res. T i; is c;i;.i"i;e ?, reaci".yÉ

S1.-rLrg"[,f.!nce, ¡,;:ci i'Uç: f.e:iciiOns åf e jlri]t).;v" 
¿-: nC¿ v:¡,Î:i ed..

l.,c e¡ra,--¡.frl.krene.iui.íl.oiliì : ,åiJ .r e ci.¡"st+.1.1i zecj, f :to:|t.

a-l coil-o] ii:r 'i,ee f or.i¡i cf i; el I oy¡ ,.taeci.l. ri$ ii.iÊJ -iir.r¿ ,ì-ú ;Ì61 oç.

o0
¿'_u
tt

ttt
ttt

is a.' sil..;,. solual-e in a¡,l.ccìir-r1., ;.cei,i c aciC'", o3' ùtl{¡7ç¡t,9,

¿!J

ti:ìC.



rrj'i, ji. s¡ociå u.ii.¡ e.u,]f icf e ¿,'TtC. tt tyr'c e o:î "vt',,'e ez' th B"íves, 'à, ef!i:,-tF't ei*

eri sii c Ìtl-u"e col ot'a'6icir.,

lind"cr. su.i l¡i oL e crild-i tions, ;ì.s ÊliF.p.r-Ii i:i€ilec_iu,¿,íiLìil Q ï'la!

Ðe p1: cpa,re0- c)i 'l,Yæ cii cÌirO¡l'::-te oxic,:r.'tion ai a,cena-1:j:-i;ILÊ"ri0 (l '1,

33)" 'I'ne rea,ctio;i is \¡erjr sensitive , and- 'çTt'e r¡r"i;e of l€*1c1'-

iOri, iti:ii tne cOrtO-ii;ions of extr;r.Ction räUsL o€ caf ef ulJ"y

col'broll. eci. lna o,r*r,ilione is usU.¿r1ly sepa,ra'!eCi íìs its nrs*l-f*

it* r,ccìi'Nicrr pïod-ilct or i'0s c:tilrie (btr).

i?,eciu¡.cii on af *r.cenai.rh'r,lienequi:rcne ; i e10-s, *iÎ,rie-!

-Lher lr;ono he;toüe û,c eri;:.ç'.hi;irenon tì, oi'â.ceflã.r'îtL,iiy-)' tne EI J col t

ciel:enCåna; on i i:re cond-i'LioTi.s of t-ne reduc'ci ono The p;'epËr-

ation cf th.e el;uço1s oy'cirls recl*ction isr peí'i1a;',r''s t]:Le r'iest

:rie'rnoú o:fl p::eFering tliese ccr'æou.ilcLs.

lrcene,.ph'i;Ì:ener¡ui.ino:re rea,c-is i¡';itl'l G'riqn.¡rrcL rerÊ;eltts

to :ior:n 1! z*d-ii.,lk;'rl -l ,z..diir;:'urorça'cen'¿ìl;hi;'h-enes ( l, a ,47) ,

i¡¡j.r-i nir rr¡-¡lj êî,i:,rì irinzccr-l '('æà.r-'l?.!-tgt,e¡:ents p;iTing 2rZ*cl.i;i1 kyi-rt.,ra v v+5v l.'¿¡\t'vv+

e.c en*-:,i:irtnenon e$ 
"

Ti"ri s a,ceria,;rnt.ne,i :c,uiinone ìbs,s'Llvo t e*¡,ç'r'ive k e'co

g-f ouPS, n,nd 'onus eirters ini;or.rin;t co¡rclensa''¡ion ree'c"t'tollSq

T,fLes e concî €,il9i.r.'¡;i c'ä r'eac'ui ons mã¡ il e c,l,;'r ssi f i ec- iiltc f av"r

gelleral. cl.¿sses;.

*2t*

1u f n i;i:re ;re seri(ie of ¡:eeriols Êi;l0. surli'urri c å',cicr,

a,csri:r.¡,.i:it-iteriecluinon e ccnd.enses ia I i el o, ::ii:*1n1.* surrsii ii"¡"teiL

F,cenär.,,i:r-tÌieriones" !Tith prtenof , und-er su-ci.' cil'cu.r'.ls-ç, rrc€s,



2, 2-'ti s-p*n¡rçj-yc'r,y pheny 1. ;'c ena.phtiienon e á s 1r ro d.u c eo_ ( /,2) .

?" Tne trycvog¿r.r 'qtoms of aroræti c hyo.rocå.¡rr.lorìs ¡ or
'lrheir cleriva.tir¡e*q¡ in trie -ùrgsence of al.umir¡ur:¡.i ciilorice,
uni i;e ';vi-i,ir 'çhe ca,rbonyl. o.)Ç¡;-p_;€ri1 of the cluinone þo eli¡nina.te

water ( ii4 ) " Trre sÉcsts:,nc es, uelonging io tid s cl.¿.,,ss åii.re of
rrle Í'luof,escin ïype ciyes"

3. .il'cenaplithellequinone ccncienses qu1"re re*;.cri1_t' øitfi
c¿àrÈ?on :ri,oliis con'¡airrinE an a,ctive .hJ,,oror:,len" llfiijr aceto¡e,
'Lh.e quinorre in ãqrleoLrs ,io'þíreslum nJ¡crroxio.e )."i eLd.s p-n;,ct-ro:ry-

2*a eeLy'l.aceLneplr.',rrenone ( ¡z) . uiecter si¡¡¿l.er ccnci.itioris¡

etriy l. ¿r,c e'c oe.c e'i;at e l. j el. o- s 4 *p j< e b o -l,p c enåp.irti:yl i ci en e

a ce'Loe,ceti c s.cid (49 ) "

4" Acena,phtlieti equ.inone al so cond.ejlseF] t¡itl:. â.tri_rÍierii:i.,

aliiines, lrydrazints, Êì.n.û- ot,ller coirrpouncL-e conta,iliing tite -ltl-i¿

groú"p. A tv-pica.1 exa.:rçle of tiiis t;rps cf Tea,e'blon is ¿]*e

fol.lov'y's"

-ã

ç] -T=o +
(_) - e=o

ß eea¿pfi rh ene
7 

úr ne a¿_

ri conclertsa'¡i tiL of ii.c er:â.ur1tiÌene guincne lrnf c]r i s of
ccrisid.er¿;hl.e coil.ú.iercia.l i¡çorta.nce, is tira,o leao_j_ng to i;tie

ir:c.iploiir. ç1;:Ss oÍ'yp,i ci¡r'esr. ,,ríitii i¿o"cx¿;1. in soiiu"ti,i Çrr,rûcìj-

HLN '\tt,'
H^N - LH 2.

€ rHy rea¿
dtd,¿r^te.

/ \- c
\/l}--.-.(. I/ \_ ¿

Êe,enQ7h c hene
Ató/droflrdztp€

=N_ e(,,

= N - 
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aEe scJ-dtion, or in âcetic åì.cid. soluiion, i'u gives acene.ìn-

I fl€:le J"n(r¿90

*?,2-

preliê.red Ðy retc,-ùirre ä,cer:ia,;.niiienequ.inone vr'itfi S -Phenyth-io-

gj."'co"r..l.i c-o-cär'r"o)rJl.ic t'.c,!o. pl.L{s a,cebic a,n}Þ,-d.ricÌe (9 )" 'I.¡iis

oroCücL is e,lso sol.ii. under ttie ì;r;rae tiRiiie of'0ioa, Scarl-ert

a\J-

Áng bi:.er 0-ye, a.c ena.1-riii; LLcir€- i:i:L g-incr.iP,o, !:ilä.,:i" oe

c-: L"t\(-: O

li-Att
3''\,/
0

l\ir, 1h+ 11--l 
^,1l'.-,Åi 

n n-ì.ì
ril,w¡l9J:lJ.þ: gJL.y Lt¿ U i!v¿V-

(-)- ê: c
I

i_l- e- = o

,- s-l)ti-v
o

- .r-1 :. + r', ^--f I-r!/f,1 vf,lç;¡¿

4r na i'r'ad

-,.^f7 :-,: -,,i(?,¡rs rv v,J I

TÌris corlpour.nd- iìÌrì;,' ,ie prepa,rea rJJ ci.issol.ving fl,ce:

eqr"rii-¡one irt -iOio !ot;,.ssiu:,i ìr;'crroxio"c solr:"tion (f¡) 
"

¡i. ci cì. älaJ¡' u e pr eci pi'ba,t eo. o" adctirrg n:Én eral. a,cid-s

íi cr¡ .-r'\¡ r¡âc'l-\iSta,} 1i Z,a.IiOn f f Of¡i a.l" COnOI 
"

¿ v vlJ (

$i".,



['he safts of

tr';o rsoraeric fcr:ns 
"

in

-'¿,3*

_¡.. -_....trt;.^ 1 -r ^.-_,r.", .i. C ¿¡ CiiL¡laì. :jt¿ Ua rC.+ Lr g.I Ð/ v J
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Tiris suþs-ba¡lce is ti:er norr,ra.l end- ;orodi.tcr of il:e

oxid.aiion of.' a,cenå,phii:ene wit;i d-icilrcma.te (¡¡)" Ti:is' corj-

;oo,,:nd- re+,di1¡' -l..oses weter on l:eating to yi el d, ilie a,n.ìt¡d-riue"

It â.1-.qo Sives ã. ci'1a,3âcteristic-al-i-r.e f'luorescerlce in the

preserjce of conc, su-} ft,-r'ic â,clcl."

u(->_ þ= o

O-eaoK

O- coot

O- eoo/+

''#orl< done on ii-ûese cot.¡Iiioi";.¡:ds, !l.i'ciiis ]¡'iol'e'¡.ïoitJ ¡

rri-l-l r¡e discus-oeci. in a. i-r,úÊr's; ec'Èionu



The purpose of tnis investiga.tion 1¡ïa,s i,o a.tl,er*ph

to es'ca.blis]: tkre confiç;ura,tion of' tire tr¡o georcetric l rz di*
cirloroa,cena,¡:ìitiLene i.5ollrer.s" J)urinq ï,!rc cou,rse of .t,l:*s re-
searcir, tnere liras considÊra.íl1e dif f i culty ini¡olved- in optain-
inc: the 644c. rnel"tinq ise¡irer" IiTunerous atter;;pts to oota,in

th-Ís colrpound, using tile ä:etirocl of lllston (zl ), ei¡*aocnlorou"s

acid trer¿ti¡ient of' acena+rJlti¡v-l ene, niet'rl'ith fa,il.u.t:e" Àf'ter
testing eyerJ/ o'cirer source of errorin th.e proceclure, it
v'iâ.s oecid-ed that perha-ps 'ctre ina-þi1 ii¡, to o'þtain ti-ii s corrr-

6>Cr.r-ncr rva-s invol.ved witir the ;orepara.iion o-i a,cenaIjÌrtnyl.erre.

Tne acenephtiyJ.ene used in a.ll the exireriäiental work was of
è. com:aercial, p,:¡að-e wnich lnfa.s una,vil"a'1,1e ;:.t tlre ti¡ne of
ll"stonr s üvork. Theref'ore it rnas d"ecid-ed tlra.t Ïllsto¡:0 s

coi¿tpl ete procecture sli.oul cl þe fol.l.oraied u iirr:J.r-rctinq iri- s rriethod.

of prepæ,ration of a.cenapntiL¡rJ.ene, in ord.ei: t,o o¡itaj-n'chis

640C, nieliing iso¡¡:er" 'Ihís rnetirod of pretrle.ration of acena.ph*

tlry'l. ene, tira.t of Florrer and_ ivül1" er (Z+) , iilvclveo-, fi rst,
th-e forma.tion of aeenaphrttrenol a,ceta,teo folfowed" by a liyroJ"-

¡isi s of thi s ¡np,teripl in a. sil.i cori tuþe" jrli;hoi..r.gh a ¡nixed

r¡ieltiirq .¡;oint of tÌ:ie tv¿o acena.l:i.:,tlrylenes (pre¡ia,red. a.nc pur*

chaseo ) gâ.ve no d.epressior.i, and gas cntogp.tograirh cBrves

shovved very liiril. e oiff eÍence 'beiween tlieri, tire ¡r3spa,r'eci
osal.çle y'rel.deo the c4 C" ¡neltinç; iso¡ner, lvnÊreas the rour_

DïSCUS$T0rT

-?:4*

0tr' fiÏSUITS



clia.sed sarrç],€ i¡iroülil riot yie1.d- tiris iaateïí;il, Tjre co¡¡rnercia.L

e:,rade of acena.phthyJ.ene would" prolra.oJ.},- n.ot be pre¡rared. by the
me"blioo. used here (ïlower anci ÏüJ.lerrs), since, if it vrere,
-ul:.e acenapntnylene wo',rl.ci be c¿uite enpensive, ano. it irya,s ?gr-
cnas ed. cr,ui t e clreaply " A pri vâ,'u e co:r::üuni ca-í;i on l¡¡i th. the

,ttldrich Ckre¡aica1 ü0. of ll.j.lï¡au.kee, sup,r:J.iers oÍ'¿nis ina1;eria,1.,

gê.v'e no ad-o-i ti orraL infor:ira.ti on, sinc e tl,rey purcna.sea,¿tri s
materia.l ffcrn a Ger¡-r:an cherirjca,l" fíf.;i. f{oi¡¡ever u i''rte most

prooa,rrle ÇomÌíÌeïcia,l pr€pa.rê,tion of aceria,Ìri.rtnyJ.ene is a, cat¿a\-

lytic oìebi;-6lyogenation, wnich ,tvoulcl only invcLve one step in tþe
preBarF"biono In this iaetiroc.¡ Éì,cenaroir'[]rer¡e vapor¿t's e_r.e 

"oâ:,ssed.,
it,f a tefi¿reratuce of 4booù, - Agboco over a, rai.xture of g ao¡i a7.uvw

ine, enil. IQf'a ma.ngârrese ctioxioe, arid. tile acenaphthyl.ene t,Ì:.en

cof L ectecl- ai:rd. redistill. eo" Ky-na.ston ancl Jones (4r ) lia,ve jr€*

irorted y'1elds u.p to gz'i" acena,pnt,-:i.;J.ene usì-ng thls metrroo" A

specula.tion a,s to 'vit'y orrly t lie pre.oared sa.nçle yi el.o.ed. the
6¿iotJ. melting isomer mi,"jht be the fact tyw,t h;vd-roclieinone.;ras

used a,s a polyr:ierj-z,ation iniL_loitor euring tire purif i ca,tion

oy d.istil.l'ation" .During tl'¿is o-istil.le,tion enougii nydroquinone

¡ni ght di still oi¡er wi'bn the a c ena.ph'crryl ene .to inhi r¡i t poly--

meriza'tion lonq enough for the rea.ction to tarxe j.:laceu

Greene, E,eu¿ers ;nd. wilson (õE) hs.d. d eterniineo- 1;he

configuration of trans-lrZ-di.oronoe,cena¡rhthene, py the iuethod.

of partia.l resolu.ticn using the optica1ly active alkaLoicl,

l.-orucine" ,Iireir e>rperiment was repea.ted., ano it was f,ound

*2j*



'r,i:e,t f"rr'ilclnc; rj-io- 1:Ð'tLi*.}1.;r ï'esoJ ve 'i,lt* Ta,cenia J.. r2*C'-i ortrilü*

¡,r:ena,.l¡hth.er: Ér ì:ri;{tt¿r.'e. I.ire 3'ea,ctioT-1 iotk ]:J:rce c]-åf iÎerrelr-f iaJ,1"+ ,

.1.*orurcin,e r:eâi.cl,inr:; f¡,sier riitri ine cie¡irc isor::.er iir¿:,.;:t ti¡i'i;iL 1,li.e

l-i':ev.o {].ucrr,s, t{uJ., Gc*l,ci j-fn, t'rÌ' J'" /!ltu 'i):ttæ¡r¡." ijcç" Õ0-1-:

n'r, l"g¿12- ) jjowever, '.viie11 trris rne1;hod- (pa.ee ti) nrl.,s bri ei on

"üiLcl l ,Z*riLc¡lcïoir.Çetiai:nin':ile , it ça.s -f o¿ncj, 'co ¡:e ina.p;i1.i cpi;l e"

lieit.i:ie:: tÌ:.e 1]bci.l" mel'uinp; isonier', nor t.he (:4Õö" lilelti:.rç. is,-:*

ijr.çr .q,jic',''¡eú iiriJ par'ci*.1. :rescl. l;.''cior:." iil üoi;n ii:rese rea.c*úio1.Js

'the a.ä.o'int af rru.cine usei- vas ca,] ctLJ-a,tec" 'bo L e:.r¡e I, q" oi'

ea.c]r iso¡üer un,rea,c'i;ed" 1l' .,1-ere ifiiere u1 "5 f;" o:i it,e ll.50Ù' ¡rie.l,t^

in;.: ir-:¡;¡¡"t, ir.nd. O"'i Éì" of' 'úiie õ¿lo(i, Íìel.iifi,!, iE,cilrt:r' ï'ec:çereci

; flter the a,t'¿e¡'rc'ûeC ,:¡:rtii:,1. resol u licn. TÌr*s it, Í:r.]lt*o== 'il::.t.i,

'ij:ie-, i'ea,ciion itro. 'r,¡ke ;-ìl.F.cen r! 1¡assiiil e e;t-p1.,.t.r:t-r,'fi¡;:r. f.''l:: t,.Le

:r..i:,i1i'c_i' tC resol-.ve t_rie r SOJûejtS ;rii¡,i.nr ce i¡¡;;,i; il:re o.i:ii'rir€llc€

rri t,he ra,tes of' :le¿:ctiei::. o-[' oruci.nç rui"i;h. tne il a.nd" ] f,r:r;üs

i.q not ..Uffi cieni;1;' ç:.Í'ea f i;O r:e cietecj;¡,rcl_e"

TiiIe iilr)-,.j-n,:iisns wii¡i. i:î-rJ:r'otriei-;lctj-¡li::rice çere founi-,

ì)j/ Greene , 1"e;le¡'s irliu liilsolr (35 ) , io l-r,ive si;e i'eçs,r.;e cifí c

trF,',j:rs aclci"0io.¡-t. JriÊ J'er,c'úic::¿ retçeen lf-c¡r-lo¡'osu.cciüi¡:;ici e

-2i.)*

',-^Å ^ - .,.n ... ,-.rtu- r,usrlr+.y+!v.r.rêr'i.ë, U.r:Cì"eI, i"i:ie cCn0,j-ti cnS U*eeC ')J' Gf eene , F'e:¡ielS

s.jro Wil.soi:r (f,n) for ¡:i-ürojiioÊrrcriil-tirr\ro,e F.nci ?Çei-'];ìph.-Uhe::le, lrras

f'r:u.i-icr lioi 'r,o irork " Ti:.e onl¡ proci.uct i sol.a.t ed u;¡,s 'c.rie sta.r i;*

i ;r -l i,l¡',1, er'i. ¿, 1. , 3.c crt ?.r.r h.'chen e . îìan¡rt.i iic thc.
\.¡vSvr;



ex;Õeriirieni äi successiveJ.¡r l¿ri qherbençeratures ì a. Tea.cti ci:

vra,s f'cuncl to talce p1a,ce p,t a.poüt 110oc, Tiris rea,ction yielo-
ed l -monochl-oroa.cenaphtl-r,y*1ene tlnd the st¿¡,rting rr:a,i eri a,l,,

a.ceria,phtl¡-ene, This reaction '!eÐ,s also tr.i ed ¿¡.t ternpera.tures

of 1õ5orl. - 1400ü., nut the on1.y proo.uct c,btained at t.his

ternpera,ture trT¿-r,s 1-rnonochloroacenaphtn¡'l.ene. lkr.us it Ë,p_i;ear.s

nha.t if the desirecj. rea.ctiorr d.icl take pla,ce, i-b vyas so exe-
'[hernii. c iha.t tlyci.rogen ckr]. oriC' e s/as eli¡nin;¿t ed. irur¡ied.i a'o e1¡- .

An a,tteinpt lva,s inade to try i,o coievert the 1.rp*

cii ci:.l,oroa,cena.¡¡hti:.enes, by hyd.rol;v si s, to tne geornetrical3.y

knovtn l. r 2-ci-ilqydroxya,cenapni.nenes" Ii vras f ound that poth.

the glycol i somers ( ci s and. trans ) lrere o bta,ined f'rom ea,eh

j.soiner durinq the irydrolysis" The rneciranisrc for the .r:r¡icLrol--

ysi.s lirould ;croba,'bly -proceed. tlirouqh a, c.h.loronium ion in the

transi tion st;lie, a.nd r,;oulri-'bkru.s ßive equal^ .cro o¡:.bi1.i ty of

oi,,t,a.ining both the cis a,nd trans glycols"

*z',i*
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ln atterrptång to go 'i¡ack the other wâ,y, frorc the
known el-ycols to the d.ichloroa,cenapht,herjess usii-rçç phosphorus

triehloride, it r¡¡a,s found" tha,t no reacticn iook pJ.ace, a,nd

the glycols lvere recov'er,ed- uncl:airges.

ïn t.his investiga,tion, a,t.b,erupts i,rere alsa ma,cie to

o þt,ain the uni<noun e;coxio I t ê.cene.phthy] ene oxicr e , by

nea,ns of th.e oxidetion of acena.phthyl.ene l'rit,h pero enzaze a.cid"

*28*

*l: l'
00,-

Tiris reacticn d-id. not proceed. a,$ incii cÉì,tecl aþove. A r,vhite

solirl rres obtained. from tl'iis rea,ctj.on, i'litich, w.hen recrJ,-st;¡l*
lized, was found. to melt a,þ lg8oc" - lg0oc. Arra.lysis, aL*

th.cup;h it '!ras not too cJ-ose, ind.i cat ed" ihat ihis cornpouno

rnight pe a.cenai:trtlqrlene gLycol. monoirenzoa,te" .a syntiresis rif
this nra.terial was then carried out aecord.in€ to uiie method

of Ewan and coheri (zz)" A aixed nrerting point of the two

products gave no depressior¡, henee this newly for¡ued proiLuct
'r,'i.¡a*q er-ceriaphthy-l ene gf]-coi nor¡oþenzoate" 'f hus the rea.ction
o etvf een acena"phthyl ene a,nir perbenzoi c e.cid a ctua,]1.;r toolc

plrlce Ê.s follows,
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Thus a, ner¡r a-nd. shorter ruethod of formi.ng acena,pn-

thy'i ene glycol. r]:iono'p eûzoa:r,e ha,s peen arrived a,t " It roa,y be

done in one sie*o onl;', rvherea,s the :nethod" of llwan a,nd Coir.en

(Ze) Ínvolveü "olLe for¡na.tion of interinedi¿i,te ilroGu¿c'r,s.

This metirod fot'forrning an e.ooxicie rin4, per-ileiizoie

acid. on a, dou"þle bond-, ist a. standa,rd method for this *Ðrepar-

ation" Since this ¡nethoo- faíl,eo to,oroduce tlie d-esired ep*

oxide rvith a.cene.phthyl ene, it v'¡ould seem that tiiere rûight 'þe

'r,oo ¡r,uch straii¡ in 'r;ire five ineÌnÐered ring of a,cenaphtliylene

f ox ti:e for.lration of this epoxide structu,re" Jrs a resurlt of

the prod"uct forrned., Ð,cenaphthylene gl-,wco1 monooenzoa.te, it

nright .oe consrderee tha,t Lne oxid.ation of the d.ouþle nond

dici take place. ¡ut, since the ring stra,in is too great to

atrLoriu the epoxici.e ring to reraa.in, one ory"gen to carrjon r;'cnci

i s croken, ano the i o n f or:leci- ttren r ea.,cts vt-r th r.¡ erlzoi c

acid, formeci durinq t,he rea.ction, t,o pL['t hyoroeen on t"fie o]i-

"ø¡r 4^ n ¡) enrzoa,'ú e ani on on )çrL* other carúoif oJ ø"ç=rr, o,lfu ulrg

*'29*
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Ano'Cirer a,s*o e c-l o f
j.^---^* j ^.-,'- ^-: ^.!.þ,-1 ,-.1.bJ"il v çÞ LJ.I:!i u trÍu , !Jcr.Þ crrl. rg. U k('lrt!

o -n i -r, T o b en z?,.L a,eena, p hthen on e

I t e ¡Q n \
\¿u+ uo/o

*30*

( /-r.C.r\ 
\o.r. ./7 \ /

i- i Nol-'

í'l)ta,/r.,/

.'g¡s "

a.c ena.pniiren e cheitri stry whi. cn was

'üo convert the 238oC. :ael"t:-ng

into ti:e f o11Ìer meLting; isomer

/--\PDþ-i \
,l'-/

O C-,
\\ // "
C- C-

In the pa,st, severa,l investiqa.tors (S'oa:.chiw (5:j),

Ca,rap'Þel1 (13 ) ) ]ra.d a,ttei,çted- to convert the lot'er rnelting

j- sor¡¡er (tO+"C " ) rnto rile ;righ.er mel.iin¡i one ( 25aoC. ). They

ha,d errç}oy ea variou.s inethocts, inc-l-uci.ing Írra.diation l'¡i tn ul-

trer vír:1et ligrrt anci neatinB, ¿r.ijove tne ¡nel-ting 1;oint" Irt

ihi s invesii Éìa.ti on, a,tt errq:ts -lyere ma.CI.e to go f ror¡i the iri qher

lueltingl isolt.ef'to the Jower one, þy refluxinq v,Ii'b;L a,lcoholic

rq¡ d.rogen chloride sol"uti on " Thi s yi elc ed a suos't,;r,nc e whi ch

¡rlelteci- a,þoui 260oü" , ancì, i'rhi ch i,/as pro-r,rao1y soiße d,ecoiiçosi t-

ion proouci of' the isoner.

Å,\ttl
"TRr+Ns"

A cond ensa.ti on rer¡cti on

na.phenone ',¡/as also tri ed. It was

would" take place a.s f olJol'i¡s"

u0--e=o
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t
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betvreen fl.uorenone and ä.ce-

hop ecl 'bha.t thi s rea.cti on
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I¡ wn,s for.¿¡ld tnar tne a."pove rea.ction d"iiL noi ta.ke

i-,1e'ce under ei l"re;: r";,laor i;: cig) o¡' ;l-¡*.isefl {ei3-k*,J-ine) cofi-

cj.tic:'"1!" lliie 'on]¡; Frcr cl.u¿ct oi:lp1¡red" t'lo¡i-i ür¡t fl ,!:*i-i,¿ú!oÉÌ 'r,iâ.s

t'ne sel.f' ccnd-ensaij.on pÏocl*ci of .a,cenâ,*uh"ui?enoire, oia,cenone(IY)"

-31*



F::e"para,'L'i cn of Lc ena"oitlitenol" Aceii:-[ e

liceng,!.n'úl:re;:ol. '¿.,cetp,'Le Ï'J-åì.s prep;rfec ÔJ t.he lriethocl of

ìr'ieser a,nd. üason (zz) 
"

l.rceTl?.nntherie (t"l+ g. ) and ,q}¡:,cia,l acetir: 'l,cio-

(f :"OO rî¿, ) .nir;l cn had 'ueen di still. eci o'ver pct.=.ssiurn ilerluã-.,nqan-

i¡,te were *cla,ced- in a. 2 7.:-ter rrea,kef fi'1,'r,eci Wi'ln a' ¡rleclr¿:,"ni sa]

Sti:lref a.nci ¿r, t.nerriiOineter exIendl;:iq iieJ.Ou¡'u]ie si]ff:,.ce cf'the

lir¿uid," ,fhe SOl.Utiofl ïirä,:..:; Siiff eC. anCl tleA,'tsci -uO 6OOÜ., a,i

whic¡ ,;oirrt iiie source of heat Wa,s f er¡rouecl- a.;rci. red ,1.'ea,cl (¿ZO 9j. )

ws,S ad.cieC' irt çcrti or-'s of a,oout 50 4" e¡;.Qit" Â new 1:o4biOn wa.S

aci.creci a.s socíl ¿r,s Lrie col"or cl.re "i;o i,.ne pre.vio*s:Ìorlion ):m'd

oeen cì,i scria,rgeC, -ûuri::q t,iUis operP*licil, .'¡rnicli reqaireU. -bniri;y

t0 f Cf,t;v ,rúrtUt eS, -bkre 'CeriÐ e;:l=;,t''tf e !"Ì1å.S iAa.irf 'CaineCi ä'v 60-'l0OC '

i)f eX'lerna,l ecOlinpl . ''J.nen r::.te lest :?Cf Lea,cl teifa¿.ce-uzis i'¡i'¡;ri

;1,OiS-Letrecl St:;,T'Cii*jO,.iide,llæ,pef -,¡/o¡,3 lleg;lr.tiVe, i-l W¿¡,e ¡¡.sS¿ineCf

tn¡t *uìre i,ea.c'[ion ii¡as cciiL,..,J. et el . Tki* c,.a,rk rea sJ n]-pit- sol-u'cion

ifi;:r,!q then ;loUred- intO ltâ,"t,e¡l (Z 3 i'trcs ) and l.rie acei"åiCe Wâ.S

ex'Lrac'be': i,,rirh tufc l¡ortiolrs oí eblrer (if O ifil. " ancr :i5Ù í,ù. )"

t'ire to'b¿;1. ex1r¿r,ct -wp.s wa,shec]., Í'irst iritl ';'r¿¡'çeY (]OOri:il- " ) , ¡+,nd

tiien wj.ih a sa,tura,'ceci solu'uiorl of sociiu¡¡i cii.lorid.e (fOOl'':. ¡,

e,nd rva,s fiira,lly o-ri eil' over årtlt¡r6'¡i=9¿s sociiui'i sulf :' ce (50g' )'

The socl-ii-r,.r sulf'a,te w,?.s reinoved þy f'rl.trr¡,iion:.¡,¡ici'va.sireci col"ou1-

l. ess ",..ri th three pori;e ons o í e't irer ( 50rll . ) " lif 'b, er rerio r/a,J. of

Èire e-i,-iref , -ul:Le t:,Qett.,i ê ì.,.fA,g Cli Siill- eCl- U-nCi.ef r eC:LLCeLi. ì)l]eSSi-i1] e,

trre Í'r¿ctioir poi.linq oet\l"reerr l-¡(-¡o-1'J0o0 u Ð'l 16:nn. rreiir¡i

-:J2-
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col,l-ecj;eú. li'ire a¡rer¿),Ae'¡ie:.a- rJver sever,¡;,1" rú.íls -/ä.s l?rg. or
S)ii oi' 'i;iie tireore¡i caL air¡oLint.

Acetla,jl]:thy J €ne ,.,-ráì.S i:rep¡¡.red 0). .b}:e p; roJ ysi s of â,ce-

na,;ohtheiroJ. a,ce ipt e a,ccor¿ii:g to the ¡netitod. outlined" oy -Flc1ver

ar:d lllil.ler (Z+),

The ap"r:ara'bus for t.he pyreJ-ysis lirF,s set r"r.jl â,s siiown

in bhe diå,graìno .n quartz py rol.¡isi s tl.r.be three-f ourtirs of a.n

i ncä i.n di a.T],.e,'t,er, ¿¡,ncl .flif't eeir i:icnes lon¡rj, i¡yr?,s wouniì. v,¡i.bit

ni cirrorne wire, .?.nd- t.nerr insuie.ieri. rvitn a,soeg-{,os. T}ie tìlþe ',v.?,s

ne;'r't ecì" ¡Jy Ð. l.l- 0 'yoL l go ur c e , t.trec ¿rr eirl ¡¡ einq r-:ontrol_ 1 ecL py a,

;co'wersr,a,'1. Th.e a1i,¡:ro;rriate setiinB: of t.Lre _¡:olversi:¡.t "iirs ina,!n_

t,a,Ln p, rea,c't,lon Ierrper,;,tu:'e cf'bZOoC" ï/i;,s Ci.eierriiineo- cJ ]itep,ns

o.i a. cirect i:e¡d.i¡r;{ rhernio cor"¡.pJ. e. ,Ii:e a.cena,1:.ht.nenoJ. ã.ceta..Le

ïy'í:r,s a.oiaitted- sJ.our1.¡' (a,o¡l:cc,xiinatel.y bO arops,cer;úi:rulte) to tjre

.llJ¡iîolJ¡sis tuire íry tîeAn-q of a, cÌro;u_¡-linE funneS. wit.i:i ,r,ne ti o

dr¿;,r¡nn cut io a, f ine j et " The ti p of t.ìie j et, cxt encled. F.pltox"^

itne.teìy iwo i.aches into the turoe. Jtry i:iì;roqen gi)s froni a aJ-J._

inde:r served ä.s a, d.íluen'b ;,ncl- io¡a,s aø-ni.t'iecr- a,.,u the r:,.1e cf tv¿o

nebbl, es roer seecncl " Tne ho'c vå.pou-r s i sriuinq f ro:;r the 
"t;y:lol"y sis

tufie \ïeïe Stassed- throug.h a. steä,îl he¡;,'beci conclenser, B,nd. tiren

co-'1.,,1. ected i:: a,n ¿a,ir-cooled. rei;eii¡er" The crucie 1:r,r.:iÌuct or;_

taii;: erj- ri.r.s ã, redci_i sTr sol.iO_ wni ch qra,d_-ur a1J".¡ .lurned- qreen ulJon

exr)csir,re to ai r" T ire c::ude a.ce-rapirtlrrif ene ïirÉ.s washed well wi tir
-,'¡ater, a,ncr'then a,l1owed. to ory'. Ëeveral. recaj¡ste.lliz,ations fron

a,lcoirol using cLecol. orizíng c¿iri¡on -irroduced. ¡:ure a,cerr:lp.ht,lr;'L ene



a,s l ernoit-;.'e}l.ow p1a'c e s mel rins, a,t 92oü. fl-.re i;urif i cal,í oi: of

l;ne cf';.cte :)r"oouct, wi'i.nout *Jre.¡ious cf-u rIa1.).iza,Ciln, :;t"J þe

4reai1¡; si-.,:liÍ'i eo o;- vËcì,iì.u'n cLireti.l-l.a.tion usi.nq ûJ.o.roqi-rinone

a,s polJrneriza.tíon i:r:hibii;cr" The cilstil,la.te j-s e,l.i:rosb pu.të

i î^'t1 z^.tht htr1 ana ¡,n-i ''l i'¡e. -.rnì -n.1. 'l ?Ã f ¡nO¡v..¡J ¡u¡¡rr, u\rJ.r!r¿Èá lru¿.(tU J.Ou-l.+'U Ue p.,L 15-].6.'ììr1. ¡ OUt

j¡i elc-s ?,Te a" f.ittl.e l-ower cue 'i,o :cij.rti¿ì,1. ;,)ol"y:jìeri za,:t"irsn cf ine

acenp.rfl.t.oy1.ejte" Àn ¿]verFqe j¡ielu of :;.ceirn,-cntìr¡-1 ene oÐ'[,ained.

ou.r'ing,?. ruiL ''¡ra,s about 180ç;" froin I'lQq," of acenå..0j1-bneirol. ,?,ce-

ts i e , or a.oout ò270 of tne t.ireoreti ca.l

The optiinir.ra ra,te of flow of t"ne ¡,ceta,te appeared to

oe wilen the va-ooûr issuing froin tire;:yrolysis tr,roe i,va,s trlin ¿l,nd

¡".¡¿.Le ora.nqe i.li col.our. ürr t-'ie.=.ver'Ê,Ê€¡ a,ooi.rt iwo *'Lours lvere

rec¡,uirecl't,o.¡ut ].OOg, of'¡.cebate i:nro-r-iEirb.i:e ti-ibe" T.he eff-

i cl enc¡i of.' t,.he tu,rre is Solil.ev.iira..i f ecì-Uced r)J¡ c.::]"uorÌ.,.ceo*,s cj-elroS*

its, i"i,ncl fcr uesI, resulLs sh-oula Ðe cl-eanec_ a,f'tey eye.r.y tJn of

¿rlorlt 200e";"

*'3,!+*

To prevent oz;j-daticn Ð.nci irrro"co c¡ierni cerl. poJ.y;aeri zt,'L^

i on , 'the a.c enapht.n¡'1 en e '¡'¡a,s s'bo redr jn sto;,*.t er eo- ¡)ot tJ. es , a¡td

i<e.:t in t.he oa,rk.

Prepa.ra''ci c¡n of äy iloc al.orous iicid

The methoci. foll.or¡¡ed" .Ì:ere wa,s tl':.a,t outl.,ineCL

^Detoe*f (1û)"

Precipltated ciralk (Zgg. ), r,r.rea,

(31rnf . ) lqere placed in a 250 nù " -uirJ. en,acX.

an ii:1" et tr.¡.oe ext endinp; o eL ow iire surf ¿:.ce

(+os. )

er fl a.sl<

of the

,?,-ira. 1í1â.,-v e-l

€i ++ ^: -.-¿ +1.t J- t/ t/ çLt rjYJ. U.t-!

-l-ì 
^r...ì .1 ,,^/:!

-i I .q LJJ U- , ?.f LLL :j.jl
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ou"tl, et tui:e -l- eadi::rg io tire f *ine hooo" " i+. ra,pio- s'lrsa,rri of cnl-o:l-

.i ø ^ r'øn..¡ 1.ì.^.'r ^- ,,,^- ^-iSed inio -bire núx-r,t,¡-f e r"trì,üi]- ti.re f]¡.i,Sk¿ lI5 L -L U¡U rt. rvJ/ !¿ J.lV- Y.l !;l ù ¡J.riÈ

n:',.d. ii:erea,sed in rveieht by r.r,ûj)roxilrtetel;v 25g" Ðuring; -r,lae

cÌrl-orine a.ciai Lion, 'u.ne Í'l"a,si< ¿¡,na iis coilients ffere cooleo- in an

i c-- i:¿,t,¡r , a,nÕ- sha,ken cccr;.siona,ll.y" iihen the cnl.orrne .rracl- 
'þeeir

¡,r,cld-ea u the sol-ution r"1a,s o-iluted Lo a. volui¡ie of 20Otul" " lvitli

wa,ter , a,nû, 'lhen filterec- " The filtr¡,tu v'r;:,s srcred in t"he ice

cires'u unii-l- required. Ihis fi1-Lrate, (i:r¡,1-tçchloi:orr-s a cj-d- ) , lias

¡:roc, si;ore.-" ?.ygr Lcnqer ',che,n r"ya.s nece,Ss¿,rf,.f , since it deco,i.1:osecl

I i:,J_ I t-J J f,'._V¿u¿J o

f.he,¡.roten'bial.,ry-iroclilorcus asiç). coi:te:'.li of ti:ie sol.*

utíon r-ras cr eterirlinec in the f ol.l-or'¡inq lyay " i\ l.i,i,, sa,ilpl e of)

tne sol,',"ltion $as i:laceci 1n ¡:, 250¡iJ. " ,Erl.entliÊ)ier fl-¡,siç, cril-'ited-

'Í;;ì +' '!'+^'' /-4:,'t1.. ), a,ncl aciciifieo" l'r¡it,il acetic a.cid" ]Lrixcegs!;J- U¡r vvf,uitf t ..'

101á pct,assi;r¡i iocLide sol,:.¡-tion wÉ?,s a.Ctoed a,nc ¿iie }i cer¡¡,ted-

ioi-ine vrã,s tiira.-iecr'¡ith ii¡¡']0 slodiun"bi-iiosulf'¿-:,te sol.ution

úÐ¿r¡ñ Ðu.^rrv,,,.Croiclr,'úoï" 'rrt* íl¡¡;ûr:iilofoU.S acid Conieiri V¡,fieO-

'iTor;'L cne fi;n to a,no'baer, -r,i1 ê Ta,np;e oÍ' conceri.t;ra,ticn oìlta,ined.

a eing f rc¡¡n 7fu^L2"51i" The f ol.l.ovTing da,'r,a ê're t¡'pi ca,J" .

- OLI*

1 ml. " HOC1 sof ubi on

Ti:u-s, 1.000 trl. of soluiicn ?o¿J.o contain

lfr,eaction of 1*'"pochlorDrJS Acid. '¡¡it¡L Acena*li-Lth';,ì- epe

r"c enaPht íÐ¡l eTi e

airC :,ce i;:i. c a,cio (: ¡ inl " )

52u5 x

,10 
" i¿ ri¿ " of i$p0 i'larSt0t

40 "2 10 5 qino HÖCi

( ¿4c. ) , iry pc cnl cro *s

r,rere pla,ceci in å,50Ü

¿¡,cid. (Z¡O íitl." 9,7ii)

¡ri.1 " ro'r"rn.ci. oottoin



flesk and- stirred çl o.øly wit.h a, 'nLecnit.ni *rl. sltyyey * 'I'he ya.ie

of rea,ction :,'ya,s fol.l-oro'ec1 'wd lrit,irC.ra,rtinq ç, I ¡C. sa-riri;1e â,nct

ti ireting ì-n the previ o '-rsly o es cri þ ed .inetnoi. " i.Io vi si r.:1 e

rea,cti.on occurred in 1;be first cou;:1e of .nours, a.nii"-[i:ie hyiro*

ch.l".orous *;.cici conce:rira,tion reina,ineo. alrrost constant" Àf ler
t''rrenty -f oL.rr Ïrours, the aceira.phtiry l ene na,o tu-r¡red ororiitr iri col.or'

¿;.DiL -ira<r ccll- ecl ecj on l,irs ps-í [o¡r of tü.e fla.sk ,?.s a, guiiuÌry so].io:.

'Ihe cj-ecïeê-Ì,se ili iìJ jro ci:i.}o:lous ":.cid" ciu¿'ing tnis ì;ime v"rå.s ,?prro;ç*

itäa,tely l)la exee"ver t,r,,a,n ttre ra.te of sironta,neou"s d.eco,q:osi'cion

of tite e,,cid-" Lf'ter fi.ue da¡s, the h¡1-loci:lorous a,cid hå-d coil-

i>lete-Ly d.1sa,=..r;rea,reo-, out tae ir:ixl,ure .rr¡rci c.n¿ìngeo I i çt1e in
f, v iJ vrr,t'aj t1 qj e ô

-7'.r ^

The flil;rl r?.ttcl soi.¿tion were 'o.hen e.xtr¡¡ cteo ,,ritir et.ìrer"

The ex'brp,.ct -v",,a,s wa,si:reo. r¡:i tn wâ,'i ef u 1ui¡ soo.iuln oi caf pon¡,te Sol"-

utiolr, e,nd- then aEa.ir; rvi'i;l:r r:¡¡.ier. Áf'te:r o r,iínt, r,¡itj:Ì å,::tiçrcL-c,3r.l,s

scaiun- sulfa,te, tÌle etner wp,s rei'no''ved *ncr. er recÌ,u"ced, lrress.r¿re¡

] eavi t:rg e, cla,rls 'üro-#ì-l oi.L . Di s'i;i11a,tic¡n lrnder reo-uced. ìlressråïe

i4í.,\re a Ligirt y elloi¡ oi.l-, ¡:roil.ine point l.'lO-1,,:i0ot . at, 1"4-15 ru¡:i"

Tnis 1:ltrifi e0. .proC:Ltct r:i e.lued ? c'rop cf' 1iq.ii.t, ;relf oi;; :r-v'sf al-c

a,f 'cer peing in i;he i ce chest f or ti,¡r-o d-ay s" fire vj-sco'i,rs inixture
^"'1?,s ír-l-'lerecj- r¿nd-er s,.t'j'r,icn" I'uriher sol.io- r¿¡as seÊt.ra'bed f'roin

r,.rie fil,-r"ra.te tJ repea.teoi"y cii ssol"'vi::ir., it in ¡-l,lcoìrol , a,na- ¡,1.J oï¡*

in¡¡ì it to crysia.lf.ize" Usiri;,. ihese meÈ.iroo-s, a, tota,l of 4"8p;.

of 1it{h'b }'el"Lovr cry s'r,a.}s !rele oo-iained- f'rc;¡:. '6he o:.1. Àfter
oei:'rE rec-rT'sì;p17.ized fror:1. a.l conoJ usiilp, cecol.orizrir¡. cn?1co:-J.,



tneSi a,p-¡: ea,r ed.

::,.. ;l ñO¡,u vô

Arre'l;t si s ;

ãs f inc vhite r"leeo-1.e-l.iice ..jrJ sf el so iii.e]. EinE at

1, 2-!iciil..oro.ì.c€il¿i,rJhi.Liene nrel.'i;ine e,i 11 3"C. i?iìs ilre-
pa,red åcco:rciing to 'biie ¡'¡ie'u.¡rod- oÍ'8. À" Caiii!,"rel1 (f+)"

A sol.¿tioi:l of ?r.cqi-ra-ir-rtqy'1ene (Zng" ) iir a'à,T'con tetra.-
t- -^ - \

Ç¡r:r oriae ( 150;ii1. " ) 
-!.,¡¿s ;-r1.:,,ceú iri a, zbo iril- , f'li;.sk f't b i;ed with

â,n inl. et tt"r'oe exte¡rdj-;iq oeLow tlre surf'a,ce oÍ' the J.iq*iCr, a,ild

p.n orltlet i;u.r., e j-ea,dinrz'r"o tire fui'tte.i.rood. 1i'jre fiæ,slc iiu'n,s cooJ.ea-

ii: ar\ i ce ¡oa,t.i;r, e.nci íj, ra,:Jid s'r,rer.ril of crrl.orine qa,s 1:r,ssed. iiito
'bce sol-urti-on u.niil. a,n incre,¡.se i¡. ç6j,qirt of L.l-.'lqn rr.r-r,s ori-

serve'J- " ïiie fl.z,sJc wa.s 'b¡ren ira,lrgf errecl 'bc 1;,:re i ce chesi, afÌci-

a,-1.-"l c';veC, bo ccol for fi se hou-:rs" jit .tk¿e eirci of t.ni,s iirne, n,

i:ien,v;;" cro jl of 1i s,"Li gTeen cf¡-s úi-r.l s ir¡ii f crllecl , a.ndi tne-v ï'¡er..:

fj-1-i;ereC o:ff . Tlie fi,l træ,te !væ.s evå*úor'¿, bed to irp"l.f of i'rs oriq-

inal" vol.uiile , Ð,rtd t.heii ccoL. ecì. once a.gai;r. 'rilie cr;v sbal s 1',iere

i"arj sta.l ]izeo- fro¡"¡i etiryl. a,lcoirol. *síirg ciecol.orizinq cna,rcoa.l

ro yielci. 12"0q" oÍ' fi-ne w.rrite needl"e-l rke ür')'siaJ-s,,;ieltin¡E

point i"15-l l.óoü.

Ca.lcul.ateo- C r$4.5?
Ïound. Ð ,64" tiþ

O ñ.i ah-lnænrêôÌ1 :,rhrtt1 alaõ
7 .'t-JJ- W.tlJ, V ^!. r,W ;.!lç.jJ ¡.¿ u,Lru¡¡ v

]-t 7 tr,í: ¡ 1 -/,-1 -{ì ?frtv0rJv tJ¿rù¿.øv.)

H,3 " 51 tl ¡ 31. 71

rrÍ€l¡"râ ta.'t"ion o.i 1., ¿--lJi;Jfcliio¡) tena;il ü,iei'le

ïhere,vet:e

¡n'i q ñ^ìi.\ñìlnri . *holua¿¿ t vu:,I,JU J.lru 2 v,LLç1'9

tvyo ¡ne ü.nocr e us ed-

of 31u:rien¡'r:.¡,.1- (]f )

l'¡r tr,o .r'Fê ìr:-ap1j6¡i Of'L¡J¿ v¡4L, .ll/¿

- ' 
r.l + ia - -j- ,r l¡ (f,¡. a :>¿', ,¡? J lls g.rrfl, u \J I u'I Ç ä¿r g,



i) a-,¡o-¡e g-.rd
!L 'Jrr¡rJ.L

31. u.nei:t ira l t

,it'i1-son (35),

llro:d.tr1s w':i,r'i ii.cde0- v'eri- sloi'rly io "c,.hi s sol,Ì"I"'r,ion, u.n uÌl ïi:ie sol--

1,l"1ion i:ecaine cl-i stÌ¡:cil y col.orecj-, The e-bÌre¡, lvas 'onen evij,!or-

,:,aiçd i;nc-er rc;d-i.icec- ijreg*qi¿T.Ë, .iri el,ci:'iq : ::eccii sn J e.l"1cç scJ_ici.

Recr-,'st.:.1"i i z:.ii on f rcin ¿1co;r.ol- Lrsii:iFj ci :col-ori zil.f g çn?,i co¡1.

E.)]re fine wnrie crJ st¿iJ.s inel.'i,i:::.q n'c l"24-l,25oC..

q l',f -¡ f 'rnri / 1 -1 \v rv.rrJ u , i!t!: \ J.r J

å.cânå.i:l.n't riy1 e;te 1,TF,g d-isscL'yed i.n ei:içit¿= gcl.,t'6ii,n,

*38-

The iir.ei:roct of' Greerie

¡\, iriixbr-'"re of ;r.ce,i1.j.iiii'r,i.le:ûe (0"?'iri, (,l"OOf .itoLe) lt"i:"
al

32.--,-:-15"0-C" ), -rd-oro;noriircciäti¡irlc-r.e (1.'7irg" (r.).(i} :loi.e)), åno.

uenzo¡I peroxicie dD rng.) in o¿ìriion i;etrpc.,J.orid.e (fO r''"¿.) we"ç

Llea"bed- art "ref1ilx f or" 30 ¡üinu.ies, Tne rrfi,np.,e ii:ixT,r-rÊ r,.ía,€ì coi:1. eC

er-ro fil"tered" (stronr; ocior of ::r:'cr-:rogen "troi'¡I-cì.e), i¿;rc -c'iie resiciue,

w''iicii cc:rsisted crr.jçfl.;ir of succi:ii,.iu-e, -øa*q.,'.ra.shec-1, wit.h cíìToo11

ïetraciiloricie. il'ne filtrate ì;?,?,9 t¡:.ken ic c, 1';,'iiur,is u.ircrer.re*

cl:;cecì- _rí'essure, efÍ'ardi;,:s1 1,5q" oÍ' a, !)a1e y el.1o"v,¡ sol_iC"" lìe-

cry st:r.lli z¿ti on f roin _,.ì enta,n e qa¡ie ã. cro'r.) cf' col. cr'l- ess crJ sta,1,s

ireiiii:q z¡.t .1s-l.}:.aC, .i\ secoircl recïJ"sl,a.l-li za.iion ,cj¡jlvÊ â, cro,û

oi' ccl.orl. ess cry sta,ls ::rel cirig ai *Z4-Ip5oC 
"

¡r rril>ceci rrie-l.t,_r:ig poi;:1; of t.r:re !rociucts l)rei-];,.rÈr-i eJ

Újlu ú,rO Ciil'-i'lf c:rl ..iiet:rOLr-*e, qaVe "1D c" e.pf eSSj-On"

Sei,rers Ðrlcr v/ilso,l (Sl)

ü 'il. o liria'bi on o,r

T.hi s re¡,cti cn vå,s carri ed ou.t r¡-no-e;' cond-! üi o;.s

;r c err¿, ,lht, ny 1. e:r e i n rit ¡re r



sìJi,1. -'r Y "â;Tril.,¿,,rê1}lr,3 1. sit-i*g Èîirr. :l,i: 'Ji:ai-i êt,lo åaJ- i).ûT:t,fl l,ìs tiêirir.lj

:3ii''i. a:l-fri ilî,'li{r fir*, îi3'i.r !, ,jrriri. }Ïil å:'lTj.*'i,..rf: tis;:;aJrt-1l' ,ff1 .ir 
6rj/,-

CII.tilÙ3Ðíji1ì'ì:.í:;ÕT i;1: r,.1 1!;11, ¡13'[oûo séj;r-iic-tt'f'icí:'Lt2,&J€ji;1ã âl,ll,

".ï.i.)T:t:it-tì ftT VÐ ù iC:j,j T? 3 ÈÍr1 ÐìJ:ã ir';Utr-.i'l,ii:1jí} J¡;(:lC'[1.] ¡ CilÕ:I*ï

.31:A i:, I

*Lir,l'Ë¡-.i,?1r:o,.ÏiìIitilcriüll.l-î ,*ji.::\t:.r.í) | ,ã ¡i:,ol; [ü'aii ;1_1 i. i,l,iû.î.j: -)3,J.¿i,.i,Tiit\-iÇr

':¿i::t,i. + llT,l:0îii¿r t¡¡;::r'c;rl r¡.Ír,l i.1.,, 1..] i 11 Îi.iJã.i.'í :tü:ie Õs siJ.íi,, i;ûT+ä,¡.Ér,: j._1 1

r:ìr-ir.:T'ì.T:lLiÐir ?:)i-j.t,:.'.1.. .Iîiil1{î ?ilß 'pl!T,f t ittr îl .r i:i":_C; j. Í¿-¡';,r';çr_r ii iTrtj¡

L:,tT-lt.i-t:::íi.l.l STÌl;,r "i:)\:ta-j L!:::.),1..1.1 rìi..iLr;t,í .ii;l: :;¡lC ;iLji:t ûL'iT,Iû l.:a) ii,-i.,1

.''iU T È r ti .,li¡l p'-:r .I :.i iì'i': ; iì, ìiå"Li+ f ii.i.,:a!1.ta. aLi-* Ð Ëù,tö it.'

'ì,,fûïSStJi: ;:ât Õi.i *-¿ì-,.:iii (lt'f) i[iilü.it'r.îl "ï .,{ ,t-c pst.,Ll.i)i,.]

;"11j-l .i'¡ i_1õiIT.åt"fiü -r áì.ftì. i)i,trl :1.,::.r r:c;iiî s-iì,i1j, oïs tì.Liî0í; 
.:_r-,_i"ii1 

¡;,1:, ¡):.::.;i1 ¡ 
"

'íj.,q 'f T ]:t ,jtj I lûrjl 
-;..i, Ti1,.i.,. È.1 i::i- ,¿ 1;t:. íì iì, T.¡. lt L:jLtT rl 

iå T ,r , -¡Ci,l ,,:, 1, ¡: ¡ ¡il:¡ +

-t.tC.j.J,)'*,.2:Ti'lt'::,:) î'..::1..,1 ,,. :j,::,,. i; :: ,::,1 [r,. 1¡;:, ,ï..1',J:]Trii:i.;'i.lj *lj:i)îiì ä[O5 ,ïâU1a

L)lct 1)t.;,,,.;". i:i{) "T,,1. þi}:i,+.r ITJ i: ,.,i-, -J_r::lr.T,-=1,*;l.iì gTfi ;, 'î11 û Ð3.it"fiÉ]È

i!-1,:, ar"'iTö:.t.7';:l- ;!-TuJrl rÌ lritir':r 
r lrc-i:-r.n ¡,::å Êîu"1" Ll:ãTiÕ.ir-l":- ,Ji.Jsi::l:l

ulü'i.l ! S':,i;ìli. r,;,;.;q e Lf T,îri'iï-lÕ Î,1,Ç: s1.).::!rtl\, SitT .i:f.-,1-,) Lii,.:lJii r:j i.r.rt I i-r Ëü,iût:li

.Ïr " í:*åL- ü1. ',i.i.:ì,.o'r) t:iü)î.r,-i_ J.í¡-/!t. g r;:.,r. L{0 Itì n.ïtÉ _d Trt.:i. ;:t Ë¡,_ï.fl-l : J",. .-. .:¿.".,.

*'ii;i, qTJûT:.ïr 
iû!i ,i.:ì,'ii:,,î) i"ìT !ti! l'-ìêítîp Jíìi!,. pl|t-¿ f t:-¡,5,U,.i,¿tçç1 2¡

-t.Til lr.¡ i,ûüÛit.i*'[ .i¡;ill

Ð,iì11.+ LrJõcTir:ã? itröoJ ),'.:

*(::¡ r.i.,r.a I ,:11.-i il. ã -ti '':¡ i.

*ir, t L ..:.-.T.i. ',::.9"1t- ;:cJ.

., j

' 
'1;,.t-; ''r.\\-, L'a.iii. rÍ-iû I ,,

I lri.',: 'ii i-. i ¡ ìj .',i ì :i t_. i 1i I i; rl .I .,r 
'i 

_l l.t

ü.i::û -û .:):eu !.þ 3,.-] 1, .i o û J-Y \ ::,. C,1 lI

l" I " ã'¡ ï.,i, t.i I i-r a;' ':: L),A "¿ ií t:,i:).f.r J Cj : p

r'."r:i, îJa En T,:Li1",:q. stìùi-ic-i_rjL.i..r

*l!k



end. of' -chie ii:ne, a. a*.tk irrot¡n gt),ïiL(W rlii.sg ita.C,. settl scl- Eo ifie

ootto:ri o.Í tiie tes'b tu,¡.;e" lii.j-s.5,-;.þs'íå,nce wa.s !rob;;.bi.;r a;;oJ_¡r-

iitâr of å.ceilepntiryJ. ene " $ir.ice thi s sr¿i:)stan ee 'w?s; i¡Lsol"ulI e in
€r"rie:f , a,i1ci rfO'Lir t-i11.¡: c-ic:ucj"a Ca.iÌiprlrirrCiS .:rre fe¡i-i-i ..0 sol,u¿_l_e in

ei\ey, iÌre {-riçíJelt:-l¡ient ï'ra,s cl isccl:;'Liiiuea 
"

i{ea.cti oii o f

-,.-J. *

Th.ie xee.c'bj-eri t'í".9 ciìrried ou.'i,lJ ;: r.; :.çìicr.:.,-.n3.-1,"¡tgou"fr

lc ti-i¡,¡'b of *reene , iie-¡iiei's ¡r,nd- ïili.l.sc.r: i:,i ) f'cr "i;i:e f o;,¡::;¡tj on of

J. r2*Ç.i ítro jurl¡j ce\ií:').:)t'r'bíipilLO o

/i rilj-;ç'iur:e of ¡: cer:;l¡:rlr;l'-=rie: ( "iå" ) , ii:ci:iJ c1'osutccii:rr;,i.c-e

(49;,), e,nd tiÊr'ìze';;l -¡e:ror;ide (5.,i.2") iir cÍìrlon'[e-Lr;c,,i]orid-e

{f,Û ,,.,3 " ) ,xtñ il*;.iecl. ::t rcfl ,¡:: f'or, ijO ;j.iini.:'i1:s,ì" lt¡ l,j:Le +;,ici l.f
-cit:içr i;j.r,;,,, , 'iilc sì.;rs:irrn.Sieíi -.r'¡s stll. lL ,¡;.:ti¡e col.oicri, ;:ni:,. rio

viei,;r' e r,e;;.ction LcO,ti jiLå,crl" The ,,iri.x'C.f,Te lï¿1,s cocl.ed-, frl. i eTzd",

¡,rlrc 'i-ne fil.i't:t-i; e "1,¿¡Jsen to cï')/nesg" li:ris gi--ïe ¿r ï¡ìli'bc s:ol.id.

,¡i:,:L clr wa,s f oi.r.:id 'üo ¡iiel-'i, a.i g 5oC - À :i'¡,i.xec'i li;*J'çii:ig ¡";oi ri'(t rj'ii-Ln

i;.riis coïipa*JÍìci i;tiCi aceri.lphi,.l-ie..,ig þ;r;'i'e lic ci-ê;,res-eiort"

A ge¡'i es,: o.í ä,'.'í-rëïirirellts Tteí'.¡ 'cirer:. c¡::rfi eiì- eui.i, i.::Ëi.nq

ÐLr.tceesivel;r iii;i.hcl''úe:l;:sj:,:.iu.res fort,tr-e re*ciiol':" f,irs solr¡ei:;

*c; ed. w¡:s I ,l ,2u2- ie''cr¡-,,ciil oroetr::it.:e, i, ïeÊ,cticn dít,s f'oui:.ci" "Lo

ocíiur :¡i :,rro'u-"1 I lOoC" f.i:re ilroirLic'f Fj isol..¡.'i,ie:c f'r,c¡'rt t.n.ig f,eF"!ction

í)ï 'uft.* î::,{rQ-\ e :rf e-úiiCO-S, '.tief e l

*irc.i:¿,ügecl .:cei.ii,,¡i'iïiiene. If
it xeat-íJ.'¡ l-cs-L ri¡'r).rat;et'i c::t

-,iiiorì c cìrl. o'í' o ii,Õ anã,¡ ir,t,,iy 1. ei'r e rr,riú

r¡, çii cii.l. oi op.c er-ra.1:1:-'Ç Li--il e ïer e f'c¡,:lea ¡

irlciË ¡; b i:i'tj.s ie:içer:j.LL1rû.



i3:;.rii¿¡,1- iïiesol u.fion of' l.

T.ni s i s thc :¡i*'i;Ì:roc;- e;qr] o; ecl- üy ûi::e ene , F"er:leí's p.ndr

''rTil sor: (¡n) for cLefiiritel;v âsi:r.oJis¡rinq i"i:re ccnfiqur*,iion of

t l: e'L rr.rn s - 1, 2- O i r f- oi:.,o l. c eii :.,;iht]'-ien Ð .

jì Sol,¿ti c¡n of :i r z*ii.i ii'j,üjiìO;:; ceilå rt.r1, fi.c,:ie (] " 5fi¡"1. {0 " 
005

ru.el ç))e.r:C- 'grur:ins (1..1rip;. (o"oO:15 inol e )) ivr c:-Llorofoz"¡:, (: tt;;S. )

't¡ris ieft e'ç roor! tÊ::,.t1 ert¡.lu.xe foT {4 hçurs" 'Iite crrl"oroforjji f¡ij,s

:rejito'vOCì- u.näer::ç:ci'uçecj- l)1:eSSufÈ, anci t"'Ê.e regicLual. oil 1¡í'¿a

- til)-

2- Di c r 0 iîc"Ì i-ì. c e w.' ) n-'r" I e ti e,
i;

tIe:,teci" wiì;i'i etii.er ¡.nrj. 2l,i ì,;'d,roc.til.ori c ;rcicL" TlLe et.her f.ii;'ef

1",i¿ì s *xtr¿:c-ùecrr '[,.,]tce ,;;'i;rL zi,T l:i'rclroc:tl-oï'ic r¡c:!d., rri-üìir wt.úe3',

o-ri ed- riTer jiiPqrie sj"uïin el ¿i;f'-.,-[€, i:r]- lered , ã.ita f .ii-e scl.'¡eriï Í'€i-

:i:'.o"ve0, i.i::icre:' -1"'i:c-u-f.j tlcl a,r' Ê1,F, 11r'e, Je?,'':r!'rt4 'ì se:til-scl,.r"c- $everal

Tr¿<)yj stalliz::.iious 'jr,:iii 3e,il"f:l:ie É..;:ì.vÊ co.l.Or'l-ess cl'¡r-s'';r.rJ s :li; el-'ü*

in,r, ,:.'L I 25oC " l.l ii¿ Keci ;lel'uii:r.Ê; çoirii; ,¡ii:r -ì;¡iis ii-r.i.''çeriaJ. t¡fic3

lr-re T'i;.ce;iii g :i'iìiliiLl-i:r? gîiVe L-ìO C ilì:]3'e Sùq-L ílii"

fi sol u'iio:r of i;i,is i,r;::'"''Lirii.;v resol'*ecr :;ip.'berið.1. {0.?2e'

in Ç..Ll.ornfartÌ (å,r{") t¡l'¡.¡.s-' ;,.rÉ¡;;rt'ecl-" H por"bion cf a;iiis solu';icrr¡

\',/i.jr.s el{ílì,jlin€G ii:t t.ne 1,o1;:r.rir,ic-'r,ei., i;i ¿r. ttr.Ì:e of l" er\L4bf) ! d-ili. Ji

ïc'b¡ition of -2.5o wa.s ocser-vei," T,his cÐÍïos;-:p¡r.¡s; '[o [A] = -o5o"

.i + .F -.-.- --,'ì- .-.^J:l u L, ÇirrlJ lr \;Li

Tlie ¡ir e'ri ous :rei i-r.oo.

l. ,2-d-i cl:l o t'oi. c Êrra,.iliiì,Ìierle 
"

ir solu"uion i:f i-r;:ì-d.i

r;r'¿cine (2"2ig, ) in crLl.orcíorn:.

-trçL \rL.',.). iìCsol_*tir:n Of 'tìfe 1l Liot. J ,;?-!'C.ir]çI'13.:, 1C-'ii,r;r1.ù,ieúic
hd4-æ

ou.bl-ine¿ f;,¡iove 1it1s used oïi tne

cÌ21 o ¡'c ¡i c er:.iÐ.r).{1i-1etì *

(1Oi:li-" j r?äs l..ef'u

(2" zr,;+' ) E r'Ç,-

a,'¿ fOOjí:'f,etr,¿:*



e rËi.i;-últe :ioy 64 .n.ours. T.ne crilcrof c yiù ,ir-ò,?J re¡r,icverì. u.ücr- er i:€-

duceo. 1-ìressu-ï.Ë, a.nÕ- 'b¡¡.e resiCLu-;¡l- o11 'u1,ea'becr. wjth ether, .é,nt¿

2N i¡r6¡:ror:iil or'i c l),clc!.. ¡,-ilt e-t c,ïJili;i 'r,Iie ei.ner ttijci.. re,tìüviïtg [jie

sol,verit , 'tÌre so:1 ia. re¡i:ainirìE 1¡iF.s i'e(jrr ¡t¡¡l l.i zeo s ev'era.-l- ti;Lies

f rom i:enta.iie " rni s ga ve cr); st,al- s iriel. tiirE â,'e, 1,1 5Ðc ,

Ä sol.urtinn o,[ 'r,hjs rlr.ieri;;]. (,:?40i{, ) iir cn.l.orof cr¡¡i

(0n:- " ) v'rg,s ijrÐfiåjreci¿ a:¡ti e:.¿..r;rdneCL in t,-ne pol"ari¡'r.iej;er" fne:.e

vii.sr r1 o fats.-bi0i: Çùüi,.iitêii. 'îÍrt.tit tiris nia,'be:,ia.l."

A seri es of e;::iÊr1:¡ien'i;s ,rTas 'üi'Len ca.rfi eC, cu"u, usiirq

inci'e.:,siii{¡j-1.; T.ayeer e,rcounts of' 'bile 1.,2-0.i cirl croå,cenárilh'c,rene

in'¡Lie rea.ctioc, er.no- a,iso increa.sr,ng tile aiiiou.rtts of''r:i,lis

¡iia"i ei'i;J ir¡ '[ire c.lL] oÏoíor:,.i -.rol u- Li oir.i to úe *,u"'r, i.ri i;c t,.rrr; i,rol*¡'-

ii¡.e.Le¡'. 'f iie e :iiou,n-i,s of I ,2-,*ai c.rlof'eii.c6;¡¡;-..1*rh'6iif,:ne ¡jjtc| of

*4-J--

t:;'1"¿ci jlle rúrc inc:-:ea.sed. ,"li bo I 1r, ii,ç;" of' "L,tr"e o.i cjrl o;'o co,r:.--o¡.nci

:)nci 7.'i.:a,{i" of i;rLiciil€r. Ti:iis el.so y-jptre rio 1"o[,4,'cic,n ilr tj:re

. 
' 
¡ 'l :r -,"'i ", .¡ l' ,.-.'¡,

.ä;.t¡:;er'i:iiiili.iis titjï'e ll,so r;¡.rt'iec'i oa.i i¡r wi.-¿c.f.'ai:Lrà l r2*

r;Li c;ll.oroi:j cene,pltt-irerje ;ac ref'l u;led Ê,eiîLtJ._r wiili i,.rüciïi(j" Ti:is

i. l-sc ;;l',iii rrceii no roi;í-rti on 
"

Itr þ ç rj-LlliJ b lç{ l. ;tì- !J, í.r.-i X: i::Þ iJJ_. Lr. JrJ çr-tt e¡ri;:"b ed P:,rr"Ì;j. p.l Ê,es al.. i:Lj;j- cir

I j 2-lf i c?rl.o.r'o:r cena.i:irt?-r.ene 12.9 ir2a, ) airci ¡l'l;ciile

(f "Aeq" ) ,,ïere d"issoilved trt cLrl.orof'oli¡ (ZO,C." ¡ anci l"eft ¿r.r

r ûoìí1 i e.r:ç eT'F",Tti..t e f of f oi;.f ci,ay s " llhe c.l.r1 of cil., l'ilt ''';.r.s ï?r..oi;€d.

iiilc er rec.u-cec- ,'ressr"re, .r.r-rci. -ine re,siciue,l- oj. I 't,xe¿,"çeci çi üir e-!tie r
a,no- 2i! Ìryctro cl:-:.1.o¡'i c a,cicj., hÍ'ü8ï cir;ri1i* iiie ether a.¡rcr r,elïovf ng

-.'- | ì-1 
-



ihe sol-'ven'f , 't'i!e s,rl ic;," !t,tri;j,iili.nÉ; ryas reci:lsip.l-l-izea sel'-er¡i.l

tj.r1l,.l,g ff oli'i lJen'iat.:,1 e. Tlnis Íj.|t1¡Ê ctyn'r,,:l -e -¡,reJ'ûin.ql ;"b ij4ÛC.

ii sùi'"i.li,irJn clf tnis lt.i,ieriÐ1. (0"yq") in .:i.ilol"ofcril,

(á,,,-1 " ) ,o;i.s 1;l'*;.ie.rreci ¿:nò. oxaiúrted- in .lîre poi-;rrl j;1,::t ¿::: . T.Ì:sre

rjfÉrs n'l r'o'tation c¡utainecl .irerr| tnis coic¡onilci"

¡; t, û e.'.1-i ec I r e.c'a ra'ùi on o'í -1, 2-I Lìc. o :.c er../,t i L t.igtl e

*ti4*

Tl':i s exi: eri ¡iien t c- ei: enr-i. ed on 'r,?re f'2., çi "[.h;r.t s ocri u"lii

iociici-e is srìJr¿tll.e in acetone, wnerea,s sod,iL7.¡n þroini.a.e is noi.

Êjodiuit ioii.iite we.s clis.sol.ved in cc-l.C- ¿rcetone" L r2-

cl.i;troiiioir.ce.nl',*itir.Iiit,l-] € \,¡;&.s ¡;,]..*eo iiisçol"vecj" ir-¡ iriig s;f,¡rle solui,io¡r"

U;,'on gentJ e neatin,q, a, sof iir (socii u:ü oroi'iicr e ) s e'C'cl. ec¡. cu i; of

t r.i*- so1-u"ti o;i , ::,no- ti:e so1i,i'Li on c.i:i,;.nåee ccl" ot' f yoi¡: col- c:r."1 as s¡

i o y e-L l" o ur- , itl-t(j- ti'ien -l c cr:,.-r:.h: l: ed. 
"

il'ire soo-ii;¡i' Ðrc:¡;ici.E i¡r¡s fil- icrec;- ei.nc- t,h.e $olve,ir

::c;,iovec,"uncisr l,eaur:ec,, j)fijssLìr,Ê" T.re p,clicl, re,sici_Lio 1rf?.Îr :::..

t,:r':.:.c"1 e ä ri;i ti:r e-ckrer s.no. wi-Ls.iiei- 'i,ri t.h ,ij?i,8,¿:, ;if'-ü ey Cr¡ t::tt ?.i:ie

::È¡,i,3r¡Ìní* tÌte solverit, t,ir.e rssÉJ'üinl, scl.ici 1¡ia.$ T.eeyy s'!;¡,1^7-ir.ei¡-

froäi af co.i:.io-i , ;ii e1.cì"ine z', Ter¿ s¡i':al l. allou.n-b of a ¡;:,:3-e liroi.Èn

ï-ro:,,¡d-eï (,J"1-g" )" This wäs fouiict to irielt st 2,+E^250oü" jlnis

m¿¡ter'1 ¡.1. coulo" be a ¡:o1.;u-rner of acena, ln'cir,;r1.ene, ot'iìeriir:,FS

'¡,- -,¡re ''i-. 1.i 
^lti-J.ljlt(JJiL..J-J" U ¿.J.(.;Iü s

l ,2-Ði ctl-Lol'oti.cena,¡;irt rLeîte ( be.;. äielting poirit l.1boC. )



-r¡",/a.s boil.ed uncLer refl.ux r¡¡it,?r water (75rJ " ) f or two J:ou.r's.

Äf't,er: refl.u.xin6, th.e hot sol"i;tion vlÉi.s fil.'bered to reniove änji'

u"ir.',.] tereci cticiilorid-e" The filtrate rvas l"rea-beo" ¡,"'itn cir"a,r'coa,1 ,

fi"lr,*reC trÌtj.l-e kiot, and- th.en a.l1olyed io cooi. " ïj1:on cool.ii:*,

1,5 Ê,ìr11u of a. uhite cr)-sta.l.l.i¡¡e solicl se*oara,ted- frorn the eol-

utåon, It ¡nel.ted at,2A7*20gaC. T.l:i*q co3-responds to the cis-

eJy'co1,, r.riel.tin g, aI 209-?L0oC. The f ¿:.,:'ya.\e oi¡t;i.ineC a.f ter ii:e

sei:a,rirtion of "bne cis-gJ¡r co1, ,,l¡as ¡¡llolved- to evajiorate until" àt

Ì1¡ã,s reducei', to a, small. volune. Fc'"rther cr;r'sta.l.1ization occi¡.rred

io y'ielcl I"2g, of'a vrníte sol-ici.¡ iîÊl'Eing at, 1.55-1.Õ'ioü. I'iris
ûoÍ'i:'esjlonc s to l,re trerrs e;1.¡ col , är€J tiris 1:oin'it 1bgGü 

"

Átr"

Tleac'r;ior.,s of f,hosrurLenÀs 'frjchlorio.* ert ihe Gly e ols

üis acena,piiihy 1ene Hi¡rço1 (1ri" ) wa,-q disso]'i¡eo- in
d"icxan e^ i{y ciro1,¿rsi s af th.e sol-u'¿i cn and. subs equ.ei;tt et)ner e7:-

tr;;,c'Licn f a.iLed. to yieli- a.ní solu.i:le ÍÉr.tei.ial 
"

The ex*oeriinerri lv¿rs a.Jso tr'iec- in e1,Ì:isr solutiol'r, cu.t

t:re slJ.¡ co1 woul"d" ne'r, d.i s scl ve in ether , ?lnci- r.¡eitcÉ no ::e¡.,cti on

took pl.âce.

The ÊJ'1rçç1 * Ð,Te solur:l

a,ni. ¡"pon extra,ciion, ;rrieJ-0- a,n oi

Fre¡:arati on of Ferbenzoi c /lcid

å'ero enzo]- c

tlllÉ,rrìii ñ-,-q nf i)r,..r;¡¡-i nIiv!/iv w+ vJ.r! vr u I r:ttr¡r.r¿ v

É! -t iî

: n'i rl ì3¡ç a -^? ã t.,
.r' r v¿- l 

' 
l' eo- iis

Úi.re¡li strYrt lii ckin

tr'11 ôçl ,-ì'rìnr,lrs )r."r,i r.,-, I nrì ¡ oLV¿ t4\' 98¿ \¿)1.!.. VÀÉV-ù,

cJ- nri,r I not crystallize.

tire riet¡ocr É:iven in
[roitoirr, ;ia,s,e 2.3l.-2.



ïínefy- grolrnd neriz,o¿l ¡e3o;r:ioe (62q. ) \ira.s s"rl,sijerrcj"ed-

ir: i,r¡' toluene (0OOr,nf . ¡ in a, Z,-l.i tre fLa,sk equiplreicr- v¡í t.i a

si;opp er, i:,i-lä. r:ooJ. eo 'Éc irel o¡¡'¡ -5oC' 
'üÏ :iilea.n,s of -c). f :ceez!n¿;

'i:;¡,ti.L. ii¡r ice col cl- sol.iri,ioii of s'or-iir.i¡ìt ethoxid-e (I2s. oÍ' sod-

iurri in ¿tr¿Oriû." of a.''r¡solute etiiyl. :¡lcchol.) wa.s a,O-d.eci eln¿i- the

:iri;eture l-úas -"tirred vigorou.sl,';'. 'iírren eill, oí 'ûhe einoxicìe ,irara

Ðeen a.doeci, I tit::e of i ce-coLci water rr¡a,s a.dciec a,¡:io. ihe con-

tents Of the flask were si,irrecr uin iil" all of tne Oelrzo¡"J. per-

o;:iil. e had- cti Sa,1çllearecl. 'I'he tol. ul e.rie lay er' lVa,*q s epere.t ed. in a,

c¡ol. ed- se;cara.bory fu.nnel , ancL ihe a.queod.s 1pJ- er vve.s extra.cted'

v¡itLr. eb.ner. The socii*¡i¡ sa.lt of 1;eï'Ðenzoiç e¡cii vÏ¿is,oresent itl

t.ne Fr.qlieou.S lai.yer uriricir lvas cooled- to O0Ü. and acidifieCI. Ðy

'ixLe cautious aclc-iticn of' a.n i ce*colc solu-tion of su.lfuri ç a.cLd,

{2'7g, ) in wa,ter (25in-. ¡" Tne lrerpenzoj"c ;icíci sepa'reLted asj a,

tìgi cL-'; oil. v'¡hich was ex-r,ra,cte0. oJ¡ t.rx'ee 1'501ú.. poriions of

ci:il" orof or¡il" Tlre chlorof'ori;i extract wa,s cri ed- ovÐr an.hy0.rcu.s

sod.ir.rni sul^f e,ie, &nd kepf in Fßr í ce chest until requirêd"

-4ö-

-ÉrcÇna.-¡rhtÌ'r;;J ene (f O,5El" ) ïTa,s ¿i,ocieO- 'co the ci'rJot'oforrû

sol. u'új.on (eZS:i*. ¡ of per:Ðenzoi c ecicl in a. 50O¡nJ" " rQu.-r1ci- irc i;to:r

f'1a,sk" The fl,ask,;ia,s stop;oered a.nd, e,J.lovuec- to s'L¿r,nO ç¡.t' roon;

t ei:iç erature unti f. y eacllon ,ra.s corrllll et ed" , as si'Ioîln bJ ti'brer tÍ on

of a saliiple of't.he solution v'tiin soCir,''m thiosulfa.te solt"lti-on'

1'.ire fl.aSx- rr,p.S Sìj,::..ken OCCaSiOnaJ. 1;"'" îr're ÍeACúiCi1 VIAS COlri.i-rl.ete

in b c.a¡ s. The ci:-Ìorof orl'Jr sol^uiior¡ r¡/¡¡,s vrasJted with dilu.te



Sod.ir.ilit $ic1ro;r"icie sol^u.i1on urntii. 'l.ne a,lk¿l1ine \r,'ä,silinF;Fj ceæsed

ta ¡;r,OciUce cenzOic acid. U.-pon aciciiÍ'i ca'çion wii.'n ii.u-O"rocirLoric

"a,cid, T.he solution trrya.s then r,¡asJreci- írere of i+Lkali rvi-ih ':'¡a''ieT,

¡,ncL finirlly' cLri ed. over a,nhyctroue sociiu¡,i sulfa,te. The ch-l.orc*

forrn was eV:i,pOra,ted- UnO.er reO-ur-cec. 1:reÊsu.re" Ð¿rin¡i tire ÉìVap*

orat.ion of'ttie c.hloroforltu a. hepv-J'wnite sol.id seitled oir"'c c'f

solu'bion" Tl¿is v¡as fil iererl- off', anCt f u"rtl:ler evai:oration of

ti:Le so-:l.vent yielCedr r¡rore of tiris i'iilitc so-l.ic1 wnich mel'ted at

1'/íJ-:l ,750C" A recrj sta]l.i za,xLAn frOln CiilorofoTlll, ïn-re t¡¡¡iiitc

cry stals l,t¡hi ch ruelt ecl ¡:t 1S8-190oC " The y'i elci cf t'hi s rest-

erj.al v¡a,s ('ie. ) " .Àn at:La.i-¡ sis of t,iic coin¡ioundi incii ca'ieC- 'çrt'a'i

iì, n¡ip-}it De a.cenep.irti-iy 1. ene gl-J.rcol. Ìnonoilenzoa't e'

ana.lysis: 0alculpi;ec' Ct'14"?,7' H,4"gJ
Tcu.ridL ü,??.3Õ I{,4"8b

-4'i*

Hgg-etr*åg$*gåss9*æåújÞ"J.silç-Æ¿gc] *]'jqIL**€-ryiPJs

Tìre niet1roci f ollowecì ça,s 'l"ria.x ou'Clir-r eo. rJ]¡ T " f !ran

¡.:r.0. J, B" Co.hen (Z','.).

1l.he si l. ver h enzaa 'c e us ed" i n thi s :crep*r ta'ti on v'tä.s

prei:+red- accorc1ine 'lo i\" A" i'io¡i"eS and 0. Scttofart z (4'l) ' Ben-

zoic:ciii wa.s a,iLcr-eO" to a, solution of sodiu:"n ca'ri¡ona'tc-;' Tl:'is

soli.itiQn vie,s trien boil.eci r-rniil, í 1, wps free frolä ca.rilon cLio:"ic'e'

T11e sol^r-l.tion 1?âr,s iiien breaied. nith sil ver nitra.te, a'no- 't'he

reSìil tinE preci;ci'[a,te calystal] izecj. '1;'nice froi¡r iloI tiv'ä ter,

y'i elCing fine sno'v"Tr wi:ite sil've:: t)e'iiz'o'¡.'1'e (5.c" ) '

1 ? 2-.lJi iJroi:ro¡r.ss11;;tlntlienË (ie. ) .'Ta..s cri ssolVed- irt efJier,

e,nC, sll.ver '¿efiz,o?,,'ue (1"214g" ) aAd.ecl . fkre x'e¡r,ction toc'ir p];;ce i'''l'



roe¡: ieiiçer'¿;ture, ll'he proo-uc'E was coll.ec'cec, ;a,nii. \)ne erner

eve,.j.iorà:ieo. Tfle ;"rroduct was rect'J s ualli ze0- f'rot¿ t*e-vrJJ. a,} *

col¡o1." Ii nelteci at ]88*19Col.:1" Tire;,ie1il- of irç.tey;-e,.7. -'r'ras {0"?e.;"

Ä rriixed rrLeJ"tlnpj ;coint of t,Ìris p cenali-rrilityl,ene,i:,1)¡col"

Ji:ci'lo üen7,oa'Le, and- the ,rroci.r.ct outaiireC- fr¡irt ihe .¡.)ercenzoi c:

a,cid o;ciC'i,i-tion of ¿t,ce;:allirt:i:riil. ei:e, qå.-Íe no cie_¡,r'e$siQi:r,

/Ì iji

Prejrara.'Li on. of .¡rc ena.¡hriirenol..."¡r,.',..+:æ.-r'-É,@

Acenaphthenol vr¡a.s pre-1")É,red 'iry the riettrocj- of I'ieser

e:Yrd. üe,s cn ( er ) "

Àc ena,phtnenol a.ce'ç¿'ie ( f 'lOE " ) vras r ef l-u¡:ea vií th

soaiuin nyd-':oxicie (+Oe" ) in a ::ii:;ture oÍ' water (aOOirit " ) and

iiret.r1y1 ¡r.lcoiioI (:'iir,iit.. ) Í'or two hours" Crystal.l ine a.cenr,r;tntii*

eirol rra,q;¿ì,1:l 'c,o separa,te ;;l"tliost i¡¡¡tieci-ia,te1y, e,nd- l;he l.iCi.tior

::co,r.:.ired a, d;¡.rk viol.ei; coJor, L-rrooa.oly'd-u.e.bo ilre ¡rfesence of

€:.,eÊ*ß'.r.i:iitheno.,:ie" .¡Lfter coolinel io fool:d i;er.rilrera.tuf e, ti:e rJl e-

cipiiEteci ;,rod-uct i¡ía,s col-1. ected", rvasheci 'i,irii:n 
'""'i;t i,er anci tlten

cLrled. overnigh'e, iri a vã,cLluilt. Cesica,-Lor" The crude a,ceria.p.ntÍr-

enol \,ïÐ,s ciissolved. in not benzene (f liter), f,yea.t,i:cl wit,h

charcoa,l a.n€t cooT ed-" The first cÍo1l of crysta,l s tilt¡-s oo't ained

¡+ere in the form cf col"orless needles nrelting; a.t l4foC" The

yi el ct \ñra,s 11.9 F.,n f¡'urther evä*ùora,tion of tlie sol..vent to Qne-

tkrird of its ori€;ina.l voli,irle, y'i eldeci a, seeond Çrop of' crystals

r,rei gfril:Ìg ¿3g" ana. metting al ]¿42-l_¿50C " The overa,Ll. yi el"o- lïas

J. 1/-v, ø



lqepa r¿ti on oÍ' /r.c eita.pht.nei-Lone

flie metirod cf I'i es er e"no- üa.son (:¿e) vrår.s useci in t.ieå s

.- -.- {- -i ^-¿w ¿ ç-lJ f-¡,L .i v L ¿ L! 6

"A sLrsliension af a,ceiì..rj.)hth.enc] (lO0r;" ) in y;l ¡ cia.l.

e.cti c acicl (roci:nl, ) rrras ::lp.intair¡ed in a 1 liter r"l a.sK ÐJ¡

means of a. mecha,nical stirrer.. An oxicli zing solu,tion l.rå,s pre-

pered- i:ry cli s-eol,ving; chro;¡ii c i;.nn¡räyj.f¡s (+3g. ) iir th*: irrinii,ru.nr

a,,'iiou.nt of water, s.nd tiren ail-üii;r,E .:riih aceii c a.ciii. (Z+Or-n: . ) "

the oxiciir'ing. solution w¿ls r-idd-eo in trt.e çou.rse of'fifty r¡rln*

r¡'ùes wiril"e r¿a.int;¡inrng e. rea.cticn te:i,pet'a,"bu.re of zB-3zoc" oJ¡

e;iterna,J coolinE" The sol u'uion wa.s strrrect f oy an a.ciiLitior¡a.]

hout'r:,t'¿iris tetr[]era'L.ür,e¿ ¿¡,i:o the¡: i;our,ec1 i¡rto icc. wa,ier (6 ]r-
3er-* ). T.he precii:i [;ltedr k etcne i.liÊ,s fr] ¡er,ecl of'f , ,,ua,si:reç- ¡¡i''ch

rva-f er, a,i;:ci- i;L:ren ;rurifi ee fiy s.6€Ð.iií! d-i si;ilLelticn, T.tre rj-i stj.l.-
l-aie (:iE t.irers) wa,s cool.eu rielor¡v zooc" a.no- the i:r;;cLrc*11.;r

col-orl.es-* .ketoire \"/as col.l. ecieci ano ciri eo-" Tne yi elci for one

run \iiir-s 5E"09" tsure a,eena,iiil'¿,rLenon Ê- ilpy ùe o¡¡L;¡ineu ûJ rec1'*v-

sta,l7.izin€, 'bhe e,oo'\¡e proouct fro;a p,1cohol " Tt exjs-i;s â,s col.or'-

l ess n eecil. es melt,ing ar lZl.oC 
"

* 4E'*

Ire;l:,.ra ti cn of o-fVi'úT'o,., enza.f a,c ej'ìa.¡r-.'t 4eno:.i e&.ææ

Acena.phthenon:, (:Ze. ) a,nd- o-ll.i]'-xouenza]d-e¡ d.e (1."9*" )

'1¡r e re d.i ssolveiì. in e';hyJ. a,l cohol. ( 50rii" " ) . A sol-Lrti or: cf rolci

sociiurn .h¡;oroxid-e (1rLq. *qoa:Lriiu hJd.ïoxicre in 10n:1. i¡reter) v,ias

a,o-d-ed slowly over a, periocì. of a,n hour" lfhe rulxture lya.s a,llow-



ed io staitd f'oy 2+ nl"t:*, arlci t'Ae ¡ e"i.}ow cx¡ e"E;*}s vf ere ti:en

fii"ierei. oi'f , ![c,,":,¡.r€C lvi-r,r-i r"ra,Ler a,n(i d.ri ecL. îiecrJ s't¿,ì,] Jiv]'a'Niort

f'rci¡i p-l e cial. ¿iceii c a.ciCr gave ,v eJ.J.o\¡i cr.! st¿¿1gr ileltine ät 2l'4¡.*

247,0'i "

rt t -l- a, ¡,-'r i ori
r! e e \,f .-lr v !v"

It was felt t.nat it ¡,¿ghb be pospiiÐ1e to converi

the hi Sher lnel. tinp,- i Sorûer into tire I olf er one, OJ ref I uxing

1,riih alcoh.olic nyctrochl,oric a,cici" This rn-e'çhoci- hrr,ci "-ireen used

ii: cci:iV eî'6-ilþ: tiie j-Li r1ner ¡irel. tinc; ,ië,rtZ?.I a cen=..o1:the¡iOn e i.r ;O t,he

i o.,i.er ori e ( +ó ) .

O*ni'Lroo eiaza.açenai;:i:r.i;henonc (l-.¡" ) Ð.ilc cQnc, ityciro".

cnlo:,:'i c ¿i cicl (5rri1" ) ancl, a,l conoi (5r,i1. ) 'lere re:il L¿>.-eC{ f ov one

nOui,, Tfie SOl.utiOn wa$ filtefecr, WaSirecl ¡¡'liii;:.-f,"iâj,ter¡ â.i1cj- fe-

ci:¡'s,-r,el l.i z ed :Íro¡ä. El*lcia,l" Ë¿cÊ'i,e c acicL, y'Í elciing a d"ark orol.vn

crJ ß [a,]Iin e si-ìÊst¿¡.nce w.ni cn meltec, *t"'ç 2ÔA-25'/oC " 'i'ne y i el d- of

tiiis suÐst¡nce i,¡/F.s (0"õg. )a

I:{i xed- neL ti ng i) oi- n"b s i nai ca,t ed- tha,t tnÍ s na r' eria'f.

IJTA,S neither Of t.ne i soffrers, nor '0ifj.,QeÌ-r.oTie or ei.cenapn-r,.riertequ.i-

none"

Jonversi ori of' t âe ili gher i'elr"in E 0-ní i¡lol enr-e\' ä ce-

na.Ðkrrþrenone into t.he lower" 0ne
-€ésÉ:'-..''-*'-,.'"*¡#

At ! errg; q-çgl*c *çL?gs:Ltjl on*S,f _ågj,l q.ç*i;j:e¡ o.Ii e*ríi: t.n F:_LgoH, ?jlgjr e

r+.cena.phtneíone (ee" ) and- fl uoïenoile (2e. ) $ej:e Ciis-

sol" vcd in alcoh.ol ( 50m1 " ) , DrJ, i:¡-ciroeen clilo::ide Eas lras

A" Und er a,ldo] condi ti ons 
"



i:uþblecl tkrrougn i:iis solution i-ln'úil.'fhe solution turnect d¿r,rk

r ed a.nd- â, soli cl sta.rt ecl s epa,ræ,'Uing out . 'Ilú s soli ci wa.s fil,-

tered-, recrJsta.l.l.izeo from 91.;:ciai- ¿;.cetic ¡;cii", a,nd- c.iriecl" Ïf

¡rielteci a.t 25SoC" ;+ iiilxeo l¡rel. firrg -r.;oint, ìi/i't.n i"¡iacevtoli.í'ì rË3,\/ € ilro

ci e;i:r" e s *i on .

* 51*

Acena.;:irtí1enoile (ee;. ) a.;rci f'l-uorer:r.I:ìe (Zg. ) ïf ej-.e ,r,ga,ii.:

aissol-r¡ea" iri ¿:¡.1-conol, (5Or¡ú. ), ^,i solLr'r,iotr oí brsii soo.iiiirr i¡--

c;"roxicte (l.O.C" sOo-iu;n iryiLroxirie in lOlr'1.. o;aler') 1¡e).s ¿oi"ed' slow-

L¡'or¡er a, pertod Of ?,n iloLìr" ¿f'f er s'i;r,rro-i.ng 2+ .nOLrr*q, "C.i:1e

soliil TVa.s filtered- cf f', l"'r.::.siied- , ana re cf'J-si:r,1li zed. f ro,ii ,91 ;¡.c*

i al- a: a e'úi c ¡; ci ci . Tiri .'.r .iüLi,i gl-i s,L lirel i ecL ì:í 2Ò6Ð a " i+ ;rii .xeci

r'iiel'bi;:,? ;oin ¿ ,¡i iir oi ¡,cenone i'"lci.i c:=i.i e0- 1lo o-ei:ressi on.

-r-ì Urii¿ tr' ;:,] ii¿,.J l" ¿¡ e c ond-i t1 ons



I , 'Ì,^* 640 {). nrel 'Line cÌi chl.orop c Biiã.;r ri-tr'rene i s.rriieS

ccil.L.C onl.y üe optained- Ð,. using ;,cerra,phtr'Ð¡.l.ene 'i¡jll-l ch j:ad" PeeTl

tÍ'e:i:i,reci i)J' 't,rre inet¡roo- of l'1ower a,nc lrü,r.l"er (Z+) ' ¡¿nd- could

not rse optainerl froni corûf:tlercí4,1. e'ce¡l,?,1:iht-,r;;J ene.

2, The inethod. of' Greene, ?*e:i:erg a,nd' ti/il' son (35 ) ,

:f ar ij"eter¡'nii:iiirq tl:re confiqu::atj-,rir of 1,2-cLi'ororlloir.ceila.pi.r-i;.tieile,

fail. eo. to qive a irartia.l. reso-l.utÌon of eiiner of t.he ci.i cirJ.crc-

¡ cei:ta.p,r'ühenes 
"

SUrlidJ,,l"'-f

} äo,rielts

^-c' i- 
^^U L t/.Lil:

3. Tire kL;iciro:ÌJ $is a:f' ti:re l.,2-di r:lil.oroa,cenl',-rì:iL.t:ene

.:,'i el.i-ed l:ot",t oi' tlie ¿:.riena.,:h;i1r1- erts ,q:lJJcol.s f:c'rüi either

ci. i c i:ù o ll o --r. c en€r. ìJ r i u û e l-l -. i s o :ileÏ s,

r,,o Tþe re,',l,ctir:¡i oí periienzoi c ¿clo- on .'i,oÊlì?il¡t'c'iÐi *

.1. ene f ailea- '[c )ri e]o- 1¡]e ijx-,pecteo- i',cen¡ì,-t-;nlrÐ¡l- ei:e o':<ii:j'e' Tire

O11L¡i ;:foai;ct oilti:,ined froiil ';Ìds re¿;,ctj-C¡íi wâì,S e,ceni?.i)i.Ìtri; l.et-ie

e,l.y co1 jilonor)en2.,oF.tiì" t'ì:1iS pfr:cli-rc-u, 'CoEei-her Wi-bh blee rrtecila,n-

i s:n p1' o;i:oseci, seelßS to ind"i ca,'çe :Pre1;t;.i i-ef':-r'ri Ie1;r *r,fia.t Ð'ce-

na.pht;:L¡-i,ene oxi'j.e celilnoi Ce o0 i,-,;.ined- d-ue to tne :iin,q s i;¡ain

invol""ved in its forinai;ion"

5 " lt.lt rc a.'biet-ii.,.-¡ ü ec. con'\¡ers j- o¡t cÍ' "'c.rre 23ót ,.', u ruei t J-if g

o-i:itrol e'nz:¡7.e,cet.tlf Ìrtnenoire ir:io the l"o''ver lnel.Litrç,, iso:r:ef

(l64cC" ) rnet with lit'bl.e sil'criess.

6 "'Ine conclens:¡,ij.cn o-'r' a cenapirihene a"nd- f'-l'uol"onone

;.riel ct-ecl only i.ti=.cencite, i.¡-nd¿¡: ,:oi:r ¡:cio e.nci ¿,lkal-ine concl-:" lio¡::s"



1." Tiie al"k¡¿ioias, Çu.i jínc i,i.ra ejl^hedrine rjou}cL'tre

tri eC , f irs'[ on ti-tÊ di üroïa.ro..):]enÐ,i;i'L.b.irene, '.".,.r:,a- if succe$sf'r,{l , eil

Lhe d-ic.nl"c¡Toa,ceää.,üii-L11ene:Lsor;:eisi, 'l,o a,itelçi pi,.rbia.J. reeol.ui,-
-i .-.-
J U.l.t o

ï$l'"1 0 i'iil'fi -'i-rj i.ii' ï 01,! S lrt) i.1' liU tU.[,J iilt itfi

2" .r:1 l,ciireti cs e..{i-rerirr_iet1 t tntght it-- i:,i- ei-, i,1 \Í,Ìnicf\

t,he r.q.t e of el.i;Liln¿,:,t,i on o:[' ?-iyr:r'o"qen irro:l-id,e f roir:, ] , Z*d.i öroÍro-

::r Çf;il¡,:ii;-[,]re:re coul.ci. i:e c,lili¡¡-;.f erj- to -t, i:ie f ¿r.-i, es oÍ el.irïinati oir of

nJrciroEen cnloria.e Í'rorn the oi chl oroa,cena::.ìrtheiien" Ti,re ^i;r::,ns

ciicirl,r)roÐ.cenå,pl-itiìene siloi.r.l-d- jra.ve ¿,:, r¿¿.ie c,:i_-Lsi:r,nt ñ,Þout the

sâ.iIie o:rd.ef af ni:r,gnitr-iCre i.S ti:e rrp,ns ciir¡To;-loi,cen:, ,riï.ae,-ie¡

'frrile:il SË,g ",,.û.e Ci* cìÍCltl,OrO., Celtiì¿tht,.nenê Si:LOi-r-l.ci i:l-:.t,1re a. ta,ie COil-

sipnt ccnsio-ei:;-:*),r;- r.ii-ffereaÍ froili uhe --,revious two co:r.--'oanci.-."

ó. An i::vgs--'t,r;;p,¡,ion ínto r,fle rÊ.r.sc;ig riii¡, oit]-;; úíte

::ì.çei:i.¿iì,r)nt il-r; l. eile -.,re;..,lr,red- )J tne r¡.e'1,::od cf"' ¡,lower ano, j*L.1. 1. e r

lZit¡ ; i ei cieo 'û.,:ie 64oü. trel.tirlrì cti cnl o jlc¿ì,cei:a,phthene i Êiorler

coullc- be Çoi:rrl'urc;iec- 
"

,:. Àn experilient irß111í] iry-Ltorf,o1ilou,s a,cio- r .Ç1,eJi,'i'eo_

,;,:i bi:,e r¡ret,:iocÌ of Deto eu.f (f S ) , ccul.cL also -oe 'ûi:i ecr on tlte

¡.ce::e,:rht;i¡rJ er'te iif el:a,red iJ): ihe :riel,lioci olî I'loweT â,üdi, ItAl.l- ex(24)

5. I'uf tj:ier e)rpefineflt:; co',-l-l,ri- 
'iJe ccncruc I ecj. ,f of

a,'ite,;,!tinq 'co d.eierli'ij"ne tire c,:nti,ô-u"T"ticn oí tj:e o-nj-t:rc';:,,:n-

zal a.c gn¿.,: nt ael'jo n es 6

-57s*
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