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IHTRODUCTION

In the eariy part of this century 1t wzs acted tnat
perscns dolag work waleh reguired loug exposure o gsoal
tar or relsied preducis offten developed skla cancer, 1
was suspecited that apegific hydrocarbong caused thsse
cancrrs and in 1930 Kenoaway and H&ig@raﬁ found that
1,2,5,6-dibenzantnragene possessed marked carclnogenle
aglivity.

Sinoe Lthst time a larze number of hydrecsrbons have
been tested, Cne of these, 3,4-beng yrene, waich wsas
laclabted from plicn was Tound to be scmewhat more sactlive
tnan 1,2,5,6-dibenzantiracene,

Cne cf Lhe most powerful earcinggenice hydrocarbons
igs methyl cholanthrene. This can be prepared {rom descxy-
chiciie scid and fros cholsstercl, both of which are ncorasl
constituents of human dblle, The hypothesls has been
sdvanced thetl cancer-producing hydrocarbonsg may appear
in the organlss as & result of sbnorzal metabolise of
blle acida or cilher acorzmal ccnstliuente of Lne bc&y.l?

Apn laportant feature common e all ¢f Lhese compounds
ir the presenge of the nucleus of 1,2-venzanthracene
(D). This compound is itsel? inactlve, but derivatives
with & methyl group at sie 9- or lU- positicn sre cf
particuliar interest., lU=-Methyl-l,2-benzanturascene (iL;,
preduces cancer nesrly as rapldly as methyl cholanthrene,
and tne Ye-methyl compound, (¥, is oniy slightly leas

active, ine 9,lU-dlmethyl-l,2-benzanthrecene, (G), ia



-

(D) R =H; R’z i
(E) ®=4; R= Gl
(7} R =CHy; R'zs
(Gy = -3ﬂ3; B =Gﬁ3

more peotent than either of the monometlhyl coumpounds and
in facl L0 i3 perhnaps the most rapldly acilng osrcincgen
known. T
In the past several years a study has been made cf
¢ertaln lscoyanave derivatlives of these acllive hydroe
e&rbama.lﬁ Among the most lamportant of e Llsocyanates
wiich have been described are the 9-isooyanate of 1,2,5,6-

divenzanthracens, the S-iscoyanate of 3,4-benzpyrene,

it nss been shown Lhal Lhese lsocyanalesz may be
goupled with amine aglds snd proteins “in vinro”.& ihe
posaibliity ithat tney may ocnbine wilh tissue protelins
"in vivo™ 1s worthy of aansiaer@ticﬂ.? it may be possible
to produge antlisers from lhese hydrocarbon-protein eon-

Jugates which sre capable of prevenilag hydrocarbon gars



ainogﬁﬂaaia.“ Reoent ilsounologienl siudlies on thease
conjugates have produged resultis of conslderable 1nterest.9
The Y-amnine derivetive of i,a,%,ﬁ-dib@naanthraaa&e showa
slight carelnogenlic aetivltylﬁ{b}’é wihile the 9-iscoyanate
prepared from ULhls azine hasg pronounced activity., Since
it peemed vory desirable that these siudles be extended,
the synihesis of 9,l0=-dlmethyl-l,2-Denzaniuryl-3-1sc-
cyana e EIK} s Flgure ﬂ and 9-methylel,2-benzantbryle
S-ilaooyans ie E}x &L Tigure i] wag attempled, [hese are
derivatives of the very sotive hydrcocarbons (¥) sad (G).

# Or, H. é.'ﬁraaeh will conducet this work at Lbe Lankensu
Hospital r“essarch Instltute in Fhilzdelphis,



DISCUSSION

The methoeds of synthesls of Q.l@~ﬁim¢§h}l~l,ﬂ~@@a~
ﬁanthryl-B«ftbayan#ba and of Jenmethylel,2-benzanihryle -
isooyanate are cutiined in the rollowing chart (Pigure 1).
The key intermediate is J-methoxy~-9-methylel,2-bong-ll-
anthrone, 1t waa prepared from phthalle anhydride ande(-
me Lhoxynaphthalene by ta@'fwur stepy synihegls cutlined,
The anthrone is & versatlle intermedlste, Hot only were
the two isceyanates (IX) and {(iX A made from it but tLwo
me thoxybenganthracenes (XI) and (XII) whieh are unsymaet-
rically substituted in the meac positions ware also pre~
pared Prom this Llmporiant gompound, An attemspt Lo oonvert
the anthrone L0 3,lU=dizmethoxy-9=-metin;lel, 2-bDenganthiragene
was unsuccessiul,

Great &&ffiaultg was oacountered with two reascticns
of the synthesis but eondlticoneg were finslly found under
which these reactlions were carried cut im good yleld, Nine
successive reasctions are required to convert o emethoxy-
naphthalene ¢ either ilhe mono- or the dimethylbensanihryl
iscoyanstes (IX) snd (XX A), The yields were gcod lor
essn step; they varied from 68% to 9:td, The overall yielad
for the nine reaclions was about 28% in each case, Stated
in another way, Fifty-one grame of ths diaethylbenzanthryl
isooyanate (l1X) oculd be cbilalned from one nundred grams of
K -methoxy naphtihalene,

2-{4-#esooxyosuhithord-1’l- Renzoie aedd ().
Tnie oompound was rexdily prepared by the zethod of
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Fieser and 31&%3.16 By strictly controelling the reaciion
tenperaiture and elimlnating ihe extresely wastelul de-
colorization wita gsrbon, 1t was possible tq improve the
purity of the product & great deal and at e ssae time
tc ralse the yield to 95% froam 9%,

This reascticn was convenlently handlied im the lab-
sratory using twlioe the quanitities reported in Lhe exper-

lmental part,

of 2-[ ~pyaroxy-oel’-(4 ~metboxvasy:
Bsmaam m (3L7.

The preparaticn of this compound, using Hewman'sa
method for synthesis of ancilisr l&etsn&,zﬁ'waa atiemptod
by E. Walton of thls Universitly in Ootober, 1942, Repested
sttempte to aéyatalkiza the reaction product wgfe nes
successful,

The auilhcor sleo aaaaunnar«d.d&trieulty in this
orystellisation uniil the proper technicue and sclvents
were found, Hany solvents and sclvent smixtures were tried,
but only iLhe oneag describod were found o by satlisfaciory.

A Loluene agiution of ihe lactone was concentrated to
a smsll voliume Dy evaporalicuo under reduced pressure,

Aboul one-third volume of alachcol was added and Lnen
petrcleun ether (30-60%) was very carefully added witso
alzcst continuous swirling until Jjuast a trace of turbidivy
appeared, The amcunt aof petrolsuam ether was found Lo be
osritical Tor the slightest excess szused an cil to sepsarate,
Upon eocling 1a a refrigerator, ihe product erystalllized

rapldly onoe & seed orysial had forwed, In subseqguenl runs



crystallization was easy since seed orystals were svallable,
it was interesting Lo obgerve that twoe liguid poneses were
present when crysisllization cccurred, After & 5Tk yleld
was obtained, ac further lacicne would orystaliize Troam
the now homogeneous scolution, Purther manipalavion with
solvents Lo atissple Lo gause more lasltone Lo orysiallize
was Trultless, 1L was Tound, however, thnt Lhe crude
laotone Ain the molher liquors could be readlly purified by
molecular dietillsation, The lacione distilled nloely and
the distilliate argatallizm& imsediately; these crysials
meltel at the sam& tempersture as thcose obtalned frow Lhe
solvents and when & mixture of Wie orystals from Lbhe two
sgurces was meltled Lhe melilng polat was nobt lowered, Ihe
total yleld of oryatals from both scurces was Tib,
2-[3¢1 - (A" -gex bxl)-gihydlenzels agdd (14d).
An attempt waps made Lo cleave Lhe lactone Lo the

substituted dbenszscic agld by the Clemmsnsen method of re-
ﬁumti@n.aﬁ Amalgamsat«d zinc was uaed with a two layer
aclvent systes of hydrochlorie acid, water, and Loluene,
I'ne tolusne layer holds m0st of tihe compound Lo be roduced
out of contsot with the ziné s¢ thutl any ten.engy to foram
peiymolacular compounds whion coat and thesreby inactivaie
the zlnc ls desorvassed, AfLer Lhe reacilon mixture wags
refluxed Lhlriy-one hours, toe product wss lsclated by
erystallizstion, It meltsd at 133.1-l%5,8¢ and when 1%
was zmixed with startlag msmbterial the melilng point was



deprossed only very slightly to 139-141°%; this indicated
little reaction had occurred,

Martin's modification of the Clemmensen @e thoa 24
gprve similar resulls, The lasok of resctllicn may have been
due to steric hindrance for Msrtin was sble 1o reduce ¥-
yhaaylhnbyfﬂlaa&@ﬁ@ tc ¥-phenylbutyric acid with samalgamated
zlag and hydrochloric acid, |

It was found uthat the desircd acid could be cbisined
in 9488 yleld by Hewman's aﬁbhéﬁ.g7 Ine lacuicne wie rofluxed
twenly-four houre with aguecus sodium hydroxide and aloonol
followed by mctivated 2inc and squecus alkeall, [he product,
winlen was isclated by standerd sethode, maelled at 197,35«
198.1°,

Z-fetnoxy-2-methil-),2-Renx-i0-an% (LY.
Anhydrous hydrofluoric ascld was uesd Lo oycellize the

substltubed benzoie acld Lo the an&hrana.lg It was found
thet by using sn asount ¢f hydrofluocric asold equivalent o
tan'timﬂs the welght of the substituted bengzole seld (iill)
the desired groduet was oblained in good yleld; Lhe large
sxeees of nydrofliuoric scld gave a low viacosilby sclution
whlch was convenlent Lo handle, Vigorcous stirring ia
éssentlial durdng the ad.ditlicn ¢of Lhe reaction mixture Lo
pulverized ice 4if the formstion of ilusps whioh interfere
with efflcient washing 1s to be avoided, All atieum,la Lo
erystalliz: ths anthrone led only ¢ tars, Siszsilar results
waere oblalned by Tieser and ﬁas@nl& in their work on the
eycilzation of o-(T7-acenaphihyl)-denzcle acid with hydro-

flucrio avcid, Acetone la Loe recompended sclvent Tor this



type of gompound TFor it favors the tsutblowerlzsilon of the
encl Lo Lthe keto Tora.

When lhe snthrone was prepared as described here, it
was found tc be stable sfter all sclvent and any obher
volatile material was remcoved by dlstililation, This is

16 15 whioh it 1s stated

in contrast Lo previcus regorts
that elailer anthrones sre very sensliive Lo neal and
oxygen and therefore they musit be used lmmedlately after
preparation, In this 1&?&3%13&%103 anthrone which was
several moniths cld was as sstisfactory as the fresuly
prepared materlial, Jonsequently 1t was possible Lo prepare
savcral bateches at cone tiase and slore Lhe product until
ready for use; in thle way amch time and effort could be
saved,

This anthrone ls the important intermediate from
which the sonomethyl and dimethyl benzanthryl lsocyaanaies
(ik) and (IX A) were prepared,

25X -2, 20-dABe Uhid -k, 2 - REDAS ALILS (Y.
The intermediste tertiary alcohcl (V) waa pregared by

tresting the anthrone (iV) with mothylmagnesium bromide.
The product could not be cobtained in pure, orystalline
form although sasll quaatities of brewn scales meliing
over a wide range in the violnity of 20C° were often
obtalned, ?bcﬂibly tha.gnxaf'Lmﬁarisy was Lhe dehydration
preduct (V1), for ugsen heating the orude tertiary aloohcl
S on a hat‘ylata au 300a~;nn a&ihni}&iﬁﬁﬁhylobaﬁianthraaﬁne

(Vi) was readlliy obtsined., Excessive heatlng lncreamscd
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the amount of dark, larry materiasl produced, This crude
dehydrated product was very sffsoolively purlfle: by ool
verting it tc the ploerste, Impurlllss wers remgved from

the plorate by adsorbing them from bengens sclutlon on a
eclumn ¢f alumina and supereel; at Lheo same Lize the plorale
was dissocliated and g solutlon contalalng only Lhe deslred
produst passed throcugh the column, Thls sclution showed
bright blus flucrescence snl it was found thsat the latensity
of ine flucrescence decreascd as the eonceatratlicn of tae
scluticn incresssd, Ihe exlisitences of an ¢oztimum ¢oncen-
tration for maxisum flucrosconoc was notaed ench tiae &
flucresascoent sclutlion was encountered in thils invegtiligation,
It was found that (wo adsorbilion columne elighleen inches
long and one and cne-halfl inches in dlazmeter were usually
sufficlent for the purification of the aacunt of plorate
cbisined from eycllastion of & twenty-Tlve grasa batonh of

the substliuted benzolc asia {(1il).

Upou soneentration ani eoolling of the purliflied bentene
solution of the @&thoxy dimethyl-benmantiorscene (V1), well-
formed plaies were obtsined in 62% yield ealoulsted from
the substituted benzolce ascid (11X,

S=Hedrosy-3.16-digetnl-1.2-penzsathracene (V1l).

ZXtrsae diffiamlt& was éa@ﬁﬂhtﬁrad in findling uvhe

proper condltiona for sarrylang out two of the reactione
of this lmvestigstlon. . One of these romelléns wns ihe
splitting of e methoxy compounds (V1) and (V1 A Lo toe

corresponding hydroxy cocmpounds. The otiler reactlon was
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the replacement of the hydrexy grougs of (ViI)and (ViIA,
by amine groups w sive (ViiI)aand (ViITA), respectively,
Vel one hun&réd slienplts Lo splll Lhe melloxy Com-
rounda under varlicus conditicona were zrde withoul sugoess
belore the proper coudlticns wers found, Tnls difficulty
wis wiolly unexpected siuce similar resctions have been

20 Ihe usual couslvloneg Tor

carricd cuil sabtlisfagLoriliy.
carrying out tnis reactioc and 8 large number of varlatlons
¢f ithess gave in every instance producis whion saslyzed

low ia carbon and bigh in hyﬁrégﬁn.

Zome of Lae products ocblalned decomposed slowly when
exj;caed Lo alr or when moistened with bLenzene while otners
wirned froz yellow Lo ruby~-red aluost instantly. 1t 1s
possible Lhat luls rapid gusuge was Lae resuit of a percxide
bridge foruling scross Lhe P,lu-poslitlions of the benzane
thragens nueleus, 3Since gualitative Leste Tfor poroxide
were negative, any perexides of Lhis Lype which formed
sust have ghanged rapldly into other degompositicn producis.

Fhoto-oxidation ©of coampiunds Of Lhle Lype ocours
ra&diiy.a Cock and sartin- cheer ved What homologs of 1L,2-
penzanibvecene with & substltuent al one or bouh of the
meso pesitions sre oxislized with parilcular esse, i
oxygen is pagsed Lhrcugh & dliute sclullon of one of the
hyGérocarbonsg disacived lu ¢arbon dlsulfide in Lhe presence
of sunligiut, photo-oxidstion procesds ragldly. irradiation
of 8 benzanthracene eciuticn wiin an ordinary gas-filled

lamg also groduced the photo-~oxide, I[he peroxide of 9,1l0-
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dimethyl-1,?-benrunthracene was Ldeall led o7 hgiragen&tian
cver a palladluw catalysl L0 3,l0-dihyircxy-9,lU~dlinethyle
Fyll-ilinydro-l,2-banznnthragcene,

Otner inve-Ligstors observed percxlde Tormatlon wilh
eompoundeg ¢f thlsz tyre and they engountered preat dAlffle
enliles 1o Leztlng TCr and isolating Lhe producLs, Veliuz28
found that 2,lU=dlghenyl-l, 2-benzsnihracens and 1,2,3, 4=
tetrahydros9,l0=di henylel,2-benzentaracene Formed percxlides
but these were Gifficull Lo lsclate because of interferences
by ¢ther jryduots ©F Lhe roscilion, Uock, Hsrtla, zal Roa&
reporied Lhal conlaalneals intsrfered with Lhe isclaticn
of perexides of 1 ,2-Denzanihrscene, Dulralsee znd %erﬁvﬁlz
cLate Lhet anthregene Ltsel” Tormed & sholu-oxile when
irrndleted in aclutlcn witn s ouvbon are,

Alkyl eilhers of brozsullvecencs are ususlly oplit by
refluxing wilh hydrcogen bromlde oy one hour 1 acgllic
eclid sclutlcon, Flesger and H&rﬁhbwrg,lﬁ rfor exan.le, cine
verted 3-melioky-lU-methyl-l,2-Lenzantliirscene Lo Lne
corregcndling bDenzanilhrel in ihls way., In conbrest Lo
Lile snd cther fnformation 3o the litersiure, 1t was found
bhirt boll meihoxy compeuncs (VI end (Vi A} were split
coryplete 1y winen trested with elther hydrcgen breomide or
hydrogen lodile ln scellc weld solution Tor Len mdnulos
ot room Lesperalure, e rescllon priduci. couli act be
orycialliz 4, LUl e aethoexyl conlent off Lhe amorjbous

materiel wes 1o all cuses nill, Witk hydrogen chilorile, on
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wvhe olher hand, only partial rescilon occurred ln one hour
a8t sither roca é# reflux Lemperature,

Tre previgcusly wmentioned resultis of Lhe ¢arbon and
hydrogpen snalyees of the reactlion producis suggesled that
in addition Lo c¢leavage of the etner group sowme segondary
transformaticn was taking plage, It was hoped Lhatl the
ultra-viclelt abesorbt.on gurve for the rvagtlicn product
would indloate what had ccourred, Thls curve 1ls glven in
Figure 2 Logether with the Qurve for the starting material
(Vii. +the curve for the methoxyilimethyl-benzanthracene
is very similar to that found for 9,l0-dlzagthylel 2-bDong-

2 as wap Lo be expected, IL waa also Lo be

anthragene
expecicd Lhat Lhne curve for the proiuct oblained from
splitting the methoxy sompound would be alaocst identical
with the cgurve for the methoxy compound itsell. It ia
obvicus from Flgure 2, hawefar, &ha&vﬁme abgorvticn gurves
have litile in common. The greatly decreansed absorbbion

by the product framiﬁma nﬂ;Xtixng ef thﬁ;mﬁ&h@xy compound
iagﬁﬁstu that &aé aa&ylmt&l} arczatlio system of double
borvia has been destroyed, The probabllity of the formation
of percxides was diﬁ@unsaé.abGV@ &and when peroxldes are
formed Tros thle tLy,e of compound, the aromatlic system of
double bonds ia alwaye dlesrupted, It iz alsc poseible

that the hydrogen igdide used Lo mﬁllﬁ s elher caused
hydrogenation of Lhe double bond at the 3,4-positlion to
fFlve Lhe coorrsgpondlng seconiary glaahol, Upcn traataent

of ithe resction product wita pslladiume-carbon at 2009,
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scze evidence of Jdenydrogenstion was obtained. The deslired
pvenzanthrecl (Vii) eoculd not, however, be laclated as a
preduct of tne dehydrogenation remctlon,

A successful prosedure for splitting the ethers (Vi)
and (V1 A) was finally developed in which pure dloxane was
used as Lhe soclvent in place of glaclal acetie acld, Ihe
dicxane must be ree of aldehydes as shouwn by a negatlive
Senifrf's test, A nitrogoen atzosphore was used and Lhe
slesving agent was hydrogen bromide, It was found Lo be
daairablg 0 have a szall sacunt of hydrogquinons present
48 an antli-oxidant, The reacticn produst was mush more
sbtable when hydroquinone was used and only under these
gonditlons were erystalline products lscliated. ven Lhe
preducte obial&&d under these gcndliicons were, however,
Gulte unstable,

3-Andng~2,i0-dime bhyd-~k,2-penzanturagene (¥iid/.

fhae Bucherer rescticon wae eumployed Lo coavart Lne

dimethyl Doazanthrol (Vi) %¢ the dimsthylvenzanthryl-

amine (VIiXl). This conversion proved L0 be alwost as
difficult aes the splitilng of the msibcxXy compounds. #Hosb

of the difficulties with the Buecherer reactica were lLater
found toc b the rosull of attempiling Lo use producis from

the aplliuting of the melnoxy compounds which were not tie
eXpeotcd bDonzanbiarcls (vil) and (V1ii A) but woere sctually
by-products resulllng froz oxidatllion or hydrogenation or
both as dlescussed above, In #very case 1n which the supposcd

J=hydroxy-%,l0=-dimsthyl-l, 2«-benzanthracene was 1golated
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&8 2 none-grystalline solid, the products of the applicstion
of Buchurer rssction conditions to thls sclid failed o
glve & positive test for altrogem. The teapersture of

the Busherer r=action was varied from 125 to 250° and the
time from i2 we Gﬁ‘ﬁeurs; ﬁ#u'in noe ﬁ&g@ wan ahylércﬁuet
obtained whioh wae soluble in dilute hydrochloris aclid,

The higher temperaiure gave ¢arbonadegus, granular eclids,

Some of the benmene scluble organlc reaction products
¢ould be isolated as a brownish aolid winloh melti=d at
160,9-161.4%, This selid contained ac aitrogen and il was

thought that poesibly it was the dimethyl-bensaantorol (V1. .
although 1t was not soluble in aquecus alkali and was only
sparingly scluble 1rn Clalsen's alkali., Whea this solid
wae sgaln treated wiith ammonia and s¢diua bisulfite undepr
the conditions of the Bucherer regetlon, no nitrogen could .
be datected ln the product and it oould not be sonverted
to a salt,

The poesibility that the product cbisined upon cleavage
of tgﬁ dimethylme bthoxy—-benganthragene (V1) was & ketone or
diketons was cuonsidered, but & negative tosl wam oblained
with 2,4-dinltrophenyl-hydrasine, The Bellsteln test for
nalocgens and the bromine watsr test for olefinis double
tonde wers both n@g&iiv&. As mentioned above Lue peroxide
test was alsc nogailive, I1b was observed by ﬁufraiua&11
that peroxides of aantaragenss with hydrogen atcms or aryl
groups in the mesc positions readlly lose oxygen., Sinoce

alkyl groupe at the mesc positions as in (v:1) do not FTaver
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this losa of oxygen from Lhe peroxldes, it may b@ldlrfiault
to osbtain & jositive test for poroxides wlith Lhese eomn-
pounds,
| Since the methuXy benzanihracenes (vl and (V1 A,
are clvaved m0 readily, it eeemed posasible Lhatl Lheae
ethores could be used directly in ihe Bucherer reacgtion,
fne products from two attempls at carrylng oul this resction
contalned nc alirogen,

Agebylation of the produeis from cleavage 0f the ether
{vVI) was alsc tried in the hope that the acetatea might be
used dirvetly in the Bucherer reaction. The product from
attzmpted scstylaticn wilth acstlic anhydride and a drop of
gulfurlic acid as s catalyat was 8 yellow-tan sclid wiulch
selted over & wlde range., Since Lhe resultis of carbdon
and hydrogen anslyslis of this material were alsc widely
different Crom the values calcoculated for the desired acelale,
this approach was abandoned,

It was flnally dlecovered that it wsa preferable not
tc stiem;:t to isclate the purc orysialilne dimethyl benz-
anthrol. Mosl of the solvents were distilled from the
reaction alxture oblsined in the olusavage of tue mothoxy
ecmgound (Vi) as described avbove, The green 01l remained
in the Tlasx as the residusl sclvent containing dissclved
hydroquinone was decanted, {hls orude ;roduct was dissclved
in dicxane and used direotly in the Bucherer reaction,
Upon cooling the secnled readstlon tube, tLae orude aaine

separated sa eitner a ligulid or & solld, ¥rom this a pure,
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grystalilne product was cobtained, The yleld calculated
from the methoxy compound (V1) was 6Th,

The sulfate (VIII D) of this amine was prepared sa a
derivative, W¥When &8 dllute aleoholic soclutlion of sulfurle
2014 wss added to an étheresl sclutlon of the asine, the
amine sulfate aryatallized outl lamedistely.

2.9-2imethvl-L,2-bogssnihryl-3-Aecovagate (AX/.

This iscsysnats could be prepared fro# either the

erude Bugherer reastion produst or from the pure, recrys-
taliized amine (VIII). A neiuﬁxan°éf phosgene in Loluene
wag added to & solution of the amine la ethsr, The pra&uct
{(IX) isclated by orystslliizaticn from s mixture of toluene
and petroleum sther wse obtained in 684 yleld caloulatsd
froz the mothoxy compound (Vij,

In order to establlish the identlty of the jsooyenaie
more completely, it was gonvort:d to the urethane, This
orystalline derivative was resdlly preparcsd by rafluxing
& solutlion of the Llascoyanate in absclute alechol.

2~Helhaxy~3-ms LRyl -4, 3-ReRBAR LN B QL (Ll &),

Tnls compound was made from Lhe oerude anthrone (1v)

via the dihydroanthransol (7 A), The anthranol wss prepared
by the ﬁmmrrﬁinﬁranudorr~Varl¢739 reaction whiosn smploys
aluxinus lecpropoxide in isopropyl alachol as the reducing
sgent, As with the analsgcus dimethyl gcapound (V), it
was lmpeoasible to obisin Lhke product Ain pure, erystalline
form. The erude material could be dehydrated, howevir, 40

glve a good yleld of (VI A,


mailto:l@opropoxl.de
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dehydretbion affahafa@ééaéary'ulcﬁhal (v A} soculd be
c@friﬁa @#i by ﬁeéiiﬁg st 2&&9 eh;mha hot pilate se desoribed
for {(7i). %9ince ocnsldserable tar forwmed undier these
sondltlicons, an lmpréﬁﬁdvmﬁthaﬁ‘vaa dovelopcd, AfLur Lhe
sompletion af the reducticn with alualnum lsopropoxide,
woest of bhs volatile materisl was distilled off and resplaced
witin xylene, The mixture wes refluxed for one-halfl hour
sad then distlillation was renewed, Jehydratlon ococurred
and s8 Lhe water formed it wae remcved 8zeéclroygleally with
the xylene, Thip method eliminaies the danger of over=
neating. A& 67% yield, ealculated from (1ii), of pure,
winite plates was chialned,

3-Amlac-9-motiri-1,2-pensany (YAdd &),
The methoxy compound (VI A) was split in exagtly the

sane way as glven above for (vi)J., It was found Dest to
trsat only Lwo grams of materisl st a time in order to keep
decomposition at a alnimun,

The erude m@thyib&nzanthrel {ViI A) wae used without
purifizsation for tine preparation of Lhe amlnc:etayl benge
satarecene (Vilil A) by the Bucherer reacticn 88 previcusly
desoribed for the saalogous compound (Viils. The yleld
of purified smine was 643, caloulated from (VI A), while the
yield of crude amine was 93%, alac calculated from (V1 4,
The crude materlal gave a good yleld of the lscaoyanate,

The smlne was @onverted Lo the sulrfate (Viii B) =s
deseribsd avove for (Vill).

From some of the Bucherer reasilon alxturss bLoere was
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4~KeLUQRY-2~5: A-dv-phegyl-l,2-benzantiragone
8ad J-pethoxy-J-methyl-lU-sthyl Rens

in order o demonstirate Lne voraatllily of thne antorone
(iIV) as an intermediate, two representstive methoxybens-
anthracenes wilh unsysmelrical subslitution in the meso
posltions were gyntheslzed, (Xi) and (Xil,.

The ll-phenyl ccapound (X1 was prepared by the astion
of phenylmagnesium broalde on Lbe sathrone, (ne interanediats
Lertilary alechel was dehydrsted and the product was goenverted
Lo the pleraste in bengzene solullon, fbls ploeraste wss
purifie=sd asd at Lthe sasxe tlme cleaved to glve free methoxy
geppound {(XI) by chromatographnle adscerbllion wilh slumina,

The product could nct ke erysialllizad butl gurificalion by
molecular distillaticon gave & glassy solid whieh had the
proper onsrbon and hydrogen content for the desired compound
(Xi). The yleld wep 81% cslcoulswed from (111,

The 1l-athyl compound {(K1l} was prepsred in sn entirely
analogous fashicn using ethylmagnesiua brozide in place of
phenylazgnesive bromide, Considerable difflcully wis en-
gountered ln lts erystalllizalion, Dut 1t was flaally cobe
tained from ligrein sclution as Tloe roseties; yleld 66U

caloulated from (iii).

The ¢orude antorone was dissclved ln pyridine; Lhbls
bege Taellitatesn Lautcasrizalicn of ihe anihrone W Lhe
anthrci. The sclution was Lreated witn excess diangoumethsne
and & Tbeyr goaslidersble difficulty & corystalline product

wis oblalned., ke analytical resultis, however, did not
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agree with thope oaloulated for the dlmethoxymethyl-beng-
anthragene (X1IX;,

Acsording to the mnaly@ical'rasuxﬁa the product had
the comapusltilon ¢f the lnlernediate anthrol plus oae a%ﬁa
of oxygen. It appesars that & peroxide may have been formed,
Agecrding %C Lhe works of Jullan and G@ia‘aa however, the
poroxide obtained from tne anthroel would be expected Lo
contain Lwo a&dl&iau&l atoms of oxygen instead of only
one., It asppears, ther.fore, to be inpossible from the
evidensce at hand to asslgh a aefiﬁit& structure to the

gompound bbnainﬁd nere,



BAE ERIMENTALY
2-{4'-setnoxynaphthoyl-l’ j-penzole aeid (I)i-Iihbis
agld was zade by the mewhod of Fiseer and @ietz,;é it

wae found that by Keeping the temperature at 15~2&a auring
the additicn mf the aluminum ohiloride, the yield wsas in-
ereased Lo 9%% frox 91% and the preduct was much less con=-
tazinated with sodlus chloride, Higher temperatures sgause
greatsar darkeniag of the product snd make 1lvs purification
more difficult,

Pour hundred arams of aluminum chloride was added ina
exsll portions over a period of about one hour %0 & BClu-
tlon of 234 g, (1,48 malas).af«x-wu&haxynagh&h&lane and
234 g, (1.58 moles) of phibslic aanydride in 1200 ml, of
tetrachloroethane, [he tempersiure was Xept below 2ﬂa
by stirring vigoerously in an loe baith, 4&fter the additicon
of the slusinum chlioride was cospleted, the reaciion @mixXe
ture was allowed o waras up 0 rous tegpersture, siirred
for an additicnal elight hours, end allowed Lo stand for
twenty hours., After decomposition of the ooamplex with
hydrochlorie acid and ice, the Letrashlorcetuane was re-
moved by steam dlistillation. The brown, granular scid was
filtered off and dissecived in aquecus alkall frow whlch
the scdlum malt crystallized on #@eliag. Furification
was bect sscompllshed by dispersing tals salt in cold

walor and prsciplitating ihe free asgld with dliuvte sulfuric

® A1l m&ltlmg pelnts sre gorrecied, HNicrosnalyses by Mles
Eleanor werble of tnis Unlversity.

23
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s8¢1d}] the pr-gipitate was washed thoroughly with very dilute
agid and then with water., The product must be carslfully
dried in & vacuum oven allowing the teaperature Lo rlise

from 556 Lo 1G5° as Lhe process proceeds. If further puri-
fieeticn is required, the scld may De gonvsried Lo the
sodium sall and ilhs above progess repeated, 4 yleld of
431,56 g. (958} of & wnite, flocculent powder was obtalned;
m.p. 196.5-157.0°,

spa}. Cslied. for © Oy G, T4.49; 1, 4.60
1973404 C) T4.55; K, 4.58,

isgkone oI 2- B’W“(‘l’-'(ﬁ'*- Jexynapiotihyl
sﬁhxx3~k§n§§1§.ﬁgiﬁ>LLL}:-a@&hylmagnaaium bromide was
preparcd from 121 g. (5.0 moles) of magnesium, 4 litors

of anbydrous ether, snd sn excess of methyl bromide. The
scluticon was flilisred in & nlircgen atmosghere through a
actiton plug Yo remcve tLrages of magnesium and admitted
under the surface of a well stirred auspensicn of 519 g.
{1.66 moles) of the mcid (1) in % liters of anhydroue
telusene, A chalky yellow color appesred which changed Lo
greenlsh-yellow, orange, and finally to a muddy yellow

or red, The final color varied frca preparation Lo prep-
aration, but mosi oft=n Lt was & suddy yellow., The resction
mixture was refluxed four hours durinzg wnion time Lhe amount
of lanscludle materisl sppeared Lo lnoresse rather Lhan
deoresse, Stirring without hesting was continued Ovire
jni@ht; pome materlial stlill remalined undissclved., The
complex was decomposed wiih loe and hydrochloric aclid and

the layare separsted, Extraction cof Lue squeous layer with
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bensene-ether (2:11) was continued unitll the extracl was
gsoiorlesa, These extracts wore added to the original non-
aquecus layer and the combined solutiocn was wasned with
aguegus sodium carbonate until the weshings, which criglinally
were blood-red, were nc longor eclored, After washing with
saturatcd sodium chlioride sclutlion, Lhe organlc layer was
dried over magnesiuam sulfate, The solvent weas reamcved by
digtillaticn under reduced prossure until the rod, syrupy
lactone in & sanll amcunt ¢f toluens remslined and further
distillstiicon bDecame ALfflioult, Anhydrous eLliancl wae

sdded in an sacunt equal Lo one-fourth Lhe volume of Lhe
conoentrated liactone, retrolsum ethor (5&-6ﬁej was then
added until a falnt t&rﬁidity ap.eared, Chllling in an

ice bath preoipitated 286 g. (574) of & yellow-white
powdery product, OSocling and concentrstlng ihe molher
liqucr 4id not cause further erystallilzaticn of lacione,
but by melecular distillation of the reslidue left upon
evaporation of the sclvenis, an additional 57 g. of an
lomedistely erysiallizabls distillate was obtained, The
total yleld w&alﬁﬁﬁ-g, or ?u%; Boloe l}?.@vl&&.ﬁaﬁ

Anal. Cale'd, for G, H, Ot O, 78.93; H, 5.30
20o48a3: G, T8.82; n, 5.57.

2-pc-1’ -(4’-Bethoxvnaphtiovl) -ethyld |-Benacie agid (1il):-

Hydrolysis and reduction of the lactone (IIl) witt zinc and

hydrocnleric aold 4ld not proceed in good yleld, but alialine
nydrolysls and reductlin gave sn alacsl Quantitative yleld
of (IIl;. The orange scluticn oblsined by dlesclving 363.8 g.
(1.19 molce) of the laetone in 8500 mi. of 9% alcohol was
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treatesd with 8% al., of 553 agquecus scodlium hydroxide, where-
upocn the oclor changed o & deepy red or violet, IThe soliue
tion was refiuxed gently for iLwenly-four atures. Approximalely
3 liters of the solvents were dlsillled off and replaged

by water; dilstillation wss then continued untll viclenti
busping prehlbited further removal of solvent, Zine dust
(850 g.} sativated by ocopp#r sulfate, L7060 ml, cf 55

sodiua hydroxide, and 4000 ml, of water were added and Lhe
mixture was rofluxed a segond twwenty-four hours, The graye
ish L0 cereamy-white malerlal was Lhen fliltuerced of U using

& thick glass wocl plug and gentle sucticn. In ecntrast

¢o Bewman's procedure, scidificatlion of the filirste pro-
duced no solid since tne sodium salt of the substituted
b@nzwia aai& vﬁa insoluble 1in uikaii undsr Lhe above Sone
ditione., The precipliste in the filter was extracied by
washing with hot water untii’#b& washings, wnlch at first
gav¥e & hesvy precliitate when agidified wiitn dilute sulfuric
agid, no longer gave any precigliate upon agidificeation.

The sulfuric scid contaminsated aeid (111, wae collectied

and woshed with small gquantities of hot watsr uatlil no

tesl For the sulfate fon was obitained upon addition of
barlus chloride t¢ Lhe washings, The product was dried in
& vacuua oven &t not more than 4° until almost all of the
waler was removed ln order o pravent decomposition, Ury-
ing was then aompletad at 1u5%. 4 94% yield (358 g.) of
winite, zmicroseoplc necdles melilng at 197.5¢19&.1“ wha
cbtalined,

/Anal, Sale'd, Tor Uagtial3zt G, 70.41; 4, S.92
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3-detboxy--gothyl-1,2~beng-Au-anthrone(iV) s-¥hen 25 g.
(C.082 moles) of tne substituted benrolo acid (111) was
trested in 2 copper vessel with 250 g, of anhydrous hydro-
fluoric aocid aoycllization proceedcd without Aifflicoculty.

The reasctlon mixlure was swirled cosasicnslly for ten
minules; volatilissiilon of the hydrogen flucride controllsd
the temperature. Ihe dsrk red solutlion wsa siowly added
Lo about twoe literss of flnely ehopped toe with vigord.s
stirring. It is nssential that ewoegsg 102 rembins slter
the addltion la completes sinoe stirring with this ice
prevents the anihrone from forming balls whieh interflere
with thercugh washing, The brownish, sandy anithrone was
washed {ree of agld witnh ice water, dls=solved in two lLiters
of bolling scetone and the solullon was rapldly concenirated,
ince atileampis 2t orystalllizatlion were unsuscessful the
agelone was completely ewaporated and Lhe product dried 1o
eonstant welght under reduced pressure, Ihis corude anthrone
weighed 23.U g. (95% yield)., The proportion of impurilies
present wss ncl deteramined, bul Lhe orude anlhrone was
enbtirely ssiisfactory for ues in botn Grlgnard ond Heer-
weln-Fonndor? resctlons, |
iﬁﬁﬁﬁﬁﬁﬁzﬁQO&gf* U1fi“fﬁb;QWﬂigﬁﬁﬁiiﬁlﬁfﬁiﬁﬁﬁﬁi?&*3’
iif*‘ﬁviébﬁl'@f 69 8. (U.24 moles) of the

orude sntlnrone was diaaalvéﬁ in lﬁ&& wl, of bensene proe
ducing & dark red eclution., This sclution was slowly =added
o a solution of meihylamsgneaiunm brouide in 2400 ml.,
anhydrcua ether prepared from 23.2g. (G.9%6 mcles) of

magneslun Lturaings, and an excess of melhyl Lromide, The
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geicr cehnn od Lo 8 dsrik oreen. o€ sgiulion was refiluxed
one n.ur aad vhe gui.lex deacuy,osed wilian dliute sulfurle
seldl and fce, Alter separsitlon o Lune laysrs, Lie aquegus
layer was cxiLracted wilh benzenee-ctner (2:1). 1ne extract

wag s331ded Lo bLue corigiaal noneaguecus layer and Lhe OCme-

v

ined golullong were Lhorouguly wasaeld wibn wal-r usneil

free of scld, AfLer Turther woanlag with saturated sodlum
culoride soluticn, the organic layer was dried Over ange
nealus sulrate, Thwe sclvenlt was roeacved under reduced
progaurs, and Lho Wwrbtlasry alocncd srys&ailla@d from toluene=-
pelroleusn etner, Ine brownlen scalee sculd net b ootsined
pure, posszioly oroause of dohyaratica we (Vi). rexgval of
rll e sclvent under vory low preasure gase & Lo wal of

65.% g, (9usb; of Lhe Sruls wertlary slechiol (V.
Bl LR XY =0, hu=s i=1,2-pe (dd;t=A

total 07 THew . (Vo244 molya) of the substluiisd benzcle

aeld (111, was convorted Lo Lhe crude enthrsae (1V, (69.C g.;
wvel2# mol-a; by lhue procodurs deacrived mbove, 1L was found
beal Lo de this ln tarse 25 g. portiona, Upon treatlaog

Lo Lobal crude aathrons wiih aclhylisagnsrelvm uronide,

E5.3 g. (Vo214 mclep; ¢ crude (V) wag obtalned, shen

thls was nesuved for aboul “ive alaules at 200° denpydration
proe¢ eacd e, 1dly and an acrid cdor wea cyvoivoed., he crude
D=ne WCXF =P, ho=iln Lilylel, 2=Denzantnrac nr wWag sl purie
Tilv4 Dy ohrossiooraphic sdgerptlcs of Lhe plovete on g Ll
eixwure of aluslas and sup reel, Tus cark, tarry matorial

adir red Lo Lus adsorgtion moaluw whlio Lo blue algoly



29

¢

vorosconl sgluticn ¢ (1 4n vonicne padsed Lhirough,

’:y;

Ine _rocrass wne re, abol untll all uhe durg red Lo rode
Dlacy lapurlilsa woro rergov e, Vien cung nirsilon and
goLling ©f L wenzene solubtlon, 45,0 ge of lustrous yellowe
wnler Llal s wers depgcslied; Seye 129.9-13w.9“. fue overe-
all yield of whe srvnoxydliao oyl coopound (¥1, ‘rom uhe
pubstiiluilad bengole acld (LI was S1l.54.

Anal. wale’d. Tor Oayfg U S, BO0WEG i, G.0w; GngU-,1u.83

Toundt U, UdewTs on, 6,41 Sﬁﬁb-,lu,7g,

(filit=ureat

AL47 iguiny was caccunts r-d ln Yindlng propor coanditicas

for splitting the metucxydlasethyl compound (Vi) ana uhs

peLthioxymenonslngl conpound (VI Aj. 1t wa: found tuab iT

PUTLTi o0 disxane was wEsd 22 8 soivent and 1T Lhe reacilcon

wig carried oulbl in B alirczsn atmugphore and o the preasence

of nydrcaulnone, @ sallslacloery proiucl was ouLtnlinod, A

round-bDotbon 125 wl. Tlzss egulgoped wibli 8 gss ol L Wb

and s wabLor eccdod condenser wuan Wasid.e  furby millilitors

cf dioxasne weg placed io Lie Tlar and nilroc.o o oubul-d

tarcusa 1t for sose Lime, oydrosulnone (u.le g.) was

addrd Tolluwed Dy 2.0 . of the metaoxydisn thyl coopound

{-1s. Tue clirar yoliow sciubtlon beoame tarold upcn uhe

addision o 6 ml, o7 48s nysresen brosids (snalytical
marab). i@ mixbure wae beatsd dn 2 LBoelilag wei o r beihn

for ond nour durlad walss Lo nluregsn was consisntly

adni Liod under Lo sur’age of Loe liguid., Ine ¢oior changed

Lo -daisn and Cinally o o iarg green,  #ust oF Lo acdvent

waa renovest Ly o distiliadtion aad L resslalng solvont dee

&
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ganted Trom e gsreen oll whlewn sepaiated, oy rogdlacae
was discrrded in Ltols dogantatlicon, 1T Lae solvendt W De
deeant: 4 wag gilll vory wuarsld a2t r omuen of Luv acivent
had beren dlstiilen off, 8 few miiliile re of wabt . r was
adied o sld avyaratlon oF Ly green oil.,  3lace 1L wasg

found o e laprsotlonl Lo silomps Lo crysital Lue Lals

erusie vaylienzaniarel (Yoas 1 was digsci v & 1o Lae
[ ]

. i

regulirel ao.unt ©F dloxXmne aad ueed dlroocul; in Lue Jduchorer
resaticon. Lo

4 detalled descriytlion of tne ulirs-vicletl abscoriticn
atudy on Bemn-tnoxyed,lu-dincth;l-l,2-bongaaturacene (Vi
and its cleavage groduct (Vi) was given 1u Lhe discussicon
PArL,

Jlexane used s 2 aglvent For Logsy Cowmpiunis was
gare’ully .r1f1led. Fne commerglal graic dioXane wss roe
fluxed ln dliute nydrocnlorlic acld for wwealy-four hours;

a slew ab ram of nitroysn celng conabanlly admitted, Tae
agid was L.on asulrsllzed by scdlium bydroxlde and the
disxane dricd over anayarous sodius nyaroxide and dlstllied
from scdlus rivboen. Toe purliy of Laols diselillied dloxane
wag BUGR LL2L A nepablve CoLifl'e Losl was Cbualnes.,  due
iron wire wae 2i20-4 In Lioc dloxane, and Las solvent was
silorod Inoa v frlg rator Jor 1us ues Iln Lhe Spoolrophio-

=dmlaged, lu-alar thylel,2=Drazentaracene (Viilji=lhe

abov - ﬁi%fhhjl peazsathrel (Vi) prepasrcd frowm 2,4

£
-y

. ©
(vi) was Qlesescl/sa in 28 ml, of dicxane in 5 Lube prepunred

for seallig. Ten arass o analyticsel reagent sodium bDle
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aul©it -, 16 =1, of water, and 4 al, of analytical r:agent
amnoniun aydrogide (28%) wers added, [ne mlxture was
enillsa 1in & dry ice-alcohel ooth and Lhe wibe sealed and
boced 1In Aa gmall, leelrleally et d Trocking LOBl Pro-
vidgel wibh A ﬂawice»?ar s Lignatle Lemperailurs couLrol.,

Fhe Lior wae neated st post ¥ 5% Ce, for fros Lwenty-Iour
Lo Lilrlyetnres nDours, Boforo nealling wese Uopun o Liguld
pnasss wore prosend o Lhe bube, LUt at Lone end of Lae
nesbing pordoa Loe ket Lilould exlegued a8 Saly cne phase,
Upon cooling in a r«frig revsr for sev.ral nours, bLie aalone
{7iil, sepsrated cUL »8 & Anrs rod poand of sedlld o a
tranglucony rlugresascsas solution, In oorisln csseeg Lue
axnine s paratod s 9 vreod il and tols proved Lo L just as
sallsractory ae Lne sclid, Ihe dicancewsbior phase was
deeantsd from Lol soild or o1l and - Xuracied wllibh o ther;

vract wag addedl Lo Lo Oricdnzl salae pnsmse,

Y
¢
]
e
w

Phe nipnly fluoresesnt, Rlus stnoreal sclulion was Liore
ULy woalivd Witk wabter, drled over magnesius sullsaue,
and bLoe drylag spent aad any olavr lascluble msiltor filtered
off, Twenbty mlLlilliv ra ¢f Loluene was wlded 2ad Lbe ether
WAS CVBLUTARL L O LI 8L nm D% Ve weW=D0illing (3u-5§a}
llgrclﬁw wig added until whe Tirst ellghi Wrblidliyy apgaesred
Cr wabil a proclolizle woieh dissolved wlin diflliculuy
formed., Upon Couiln overnlsny in a8 r frigerator, 1.27
(674 waloulaled Troa V1) of Tlufly, wool-llze, bright

yollow noenl e deL . aliésd; fepe lB&.QulS@.ﬁa.

o oLisrclo wag (uvificod vy peCluxXing wiin polagsiuvm por-
;anga a»e aadd Lhen witn scd um nydroxlide; 1L wes Lusn
atlli-

.
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Apal. Uale'd, for G, H, N3 N, 5,16
odlac n. 5.13,

Sulfate of 3-22i09-2,db-dlaclnyd-1,2~RuNzsn
(i1l B)t=-1t was found Lhatl Lhe sullste of Lhe suwlne was &

gonvenlenty dsrivabtlive, It wis preparcd by dropwisc sddition
cf & solution ¢f 5 drope of cunosniraited sulfuric acid in

IV mi, of anbydrous aleohol Lo & soluticn of S mg. of Lhe
amine in 1V ml. of anhydrous ether, The alechelic suliurlie
agid wag added unilil po WoOre awmine preociygitated, The greene
lan~yellow granular sulfate meltod ad 206-&@?°.

Anal. oale'd, for G, K, B5C, ¢ N, 3,79
20 199‘ L] ﬁ: 3¢TTe

2,dg-2imetivi-~1,2-penzantiry) (iX%) s=The
lacoyanate oould be readlly prepared without lsclation of

the pure, orystalline smine., Two grams {(C,0U7 mcies) eof

the methoxydimethyl ocapound (Vi) wes coaverted Lo the di-

@mo Lthylbensanthrel (VII) and uhls was caployed in the Suche
erer reacllon 2s desoribed abeve, The dried :bher sclution

ef tne amino-dlsotiyl ecampound (ViiI) oblained zs previcus-

ly d=serived was 41luted with 40 ml, of benzene and ihe

ether evaporatsd from & steas bath., A sciution of phoagene
prepar-d by absorbing 14 g. of the gas 1o 55 g. of gooled
toluene was added w the warmed bensene soluticon of the amln&.lﬁ
A flogeulo nt precipitate forased imaedirtely whileon disappesrs
ed when Lhe sclutlon was refluxed Cive Lo ten minubss,

Af Lor removal of about lwo-thirds of the sslvent by dige-
tiliation at atmoepherie pressure, purificd petrcleum sther
(3u~ﬁu°; waa sdaed anaii 2 Talint Lurbildliy appearsd, Upon

scoling in ise, 1.34 g. [674 yleld oaloulsatsd from (Vij
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of glistcning, yellow necdles separated, IDne iscoyanaie
was alsc prepa:cd in 68% yield from U.1U g. of the pure
%Qine (viix,. ﬁa%ﬁ'grépﬂra%;anﬁfMQLt&&:ai_&l%.ﬁmxlﬁ.&ﬂ.

Anal. ¢alc'd, Tor O, H,cONt C,B84.82; H,5.083 H,4.T1
oddnas C,84.61; H,5.33; N,4.91.

Evayl-2,i0-dlaetuyl-1.2-peozaqthcyl-3-garbagake (& :-

The serbamate proved ¢ be 8 gultable derlvative of Lhe

iscoyanats {IX), A sclution of G025 g, (C,000064 moles)

of the ilsocyanate in 25 sl. of absolute alechol was refluxed
twenbty hours; a rellux perliod of one uour lell sone une
ehanged lsooyanate, Five milliliters of Lolusne waas added
and tne sclutlon extracted with wat:r and dried over a6, -
negium sulfate, Fetroleoum ether (}Qwﬁﬁaj wap added and upon
socling G.OL8 g. (63%) of pale yellow needles orystalilzed,
The meltlag polint was 113.3~x14.1°; sdmixture with (iX)

aave 8 maried lowering,

w* {;-&13'&. f@r a ﬁlﬁ H ﬁ &.Q?
23 aﬁﬂgﬁt .ﬁ: BeFle

I~BELRORY =D o X ~S YA r O~ -Be by L -Ab~-DYiroxXy -1, 2-Deng~
(L &)1=A solution of 29.4 g. (0,102 melss) of

erude anthroene (IV), prepared ss desoribed above, in 250 ml,
of anhydrous lscpropyl alcohel was stlirred efficliently
during the adiltion of three aclar equlvalentes (62.4 g.)

of aluminupe faopropexide, After the mixilure had been ree
fiuxed Tor sevoen hours, volatlle amslerisl was slowly removed
by distillation, AL Tirst thne distillats geve & precipliate
with 2,4-dinitrophenylhydrazine, Butl this Lest was negative
aftér most ofF Lue volatile malerial was remcved, In order

o lasurs gosple te pdductlion, Uresu anbydrous isopropyl
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alooncl waa added and rofluzxing conilnued for scven pBowurs
more, Yhen Lhe volatile material was ggain reagved, the
distiliaste geve no tost Tor acetene. furee hundred milllie
liters ©F watcer-hydrochloerie acid {(3:1) was added e the
reacticn mizture and Whe anthrol was then extracted lale
bongene, Afler the derik red lucresgent exirsci was washed
well with wader, 1t was dried over magnesium sulfale and
the benzene was remov:d by dlstillation. An 874 yleld
(2%.8 2.} of grude proiuct was gbtsined whioh resistsd
aLtenpla 2% orysiallizaticon,

B-gy Y-~ bhyi-d,2-hoeazentiiragege (L1 A)i-The

sbove moncs Lhylanthrel could b denydrated as provicusly

desoribrd for the dimethylanthrel (V,, but an lmproved
wethind which eliminsates overheatlng snd 6xocsslve forsmatlion
cf Lars was devised, AfbLer the agetone snd moat of the
isopropyl alcchol wer: distilled from the Keerwelin-fonodor?
resclicn sixture, as desoribed above, Xylcecne was added,
Upon furtner alstillaticn the sntbhroul denydrated, and lhe
water was remcved szeotropleally withoutl danger of decome
position of the mainoxymethyl benzanthracene (VI Aj, ime
puritlies were r@nevﬁﬁ from a benaaaaﬂsa;ut;an of the grude
product éu:ﬁégarlb&ﬁ,fcr~baananalagﬁuifaﬁhégung‘{fi). Upon
géoncentration and éo@ixﬁg of bh&rbénzﬁnﬁ'aaiutian which
showed blue fluoresdcence undsr ultra-viglet light, 18.9 g.
{(78%) of tniniﬁa p#le jJellow glatéa'agp@&rna; Bepse 123,99
124,3°. Since 32.U g. (C.1U4 moles) of the substltuted
benzolc aeld (I1l) was used Lo make the crude anlorone used

bere, the overall yield ealoulsted from (1il) was 68,55,
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Apnsl. Cale’d. for G, He0t C, 88,20; H, 5,92; CHx0-, 11.39
aggégd! G, 88.14; H, 6.07; Qﬁgg-: 11,36,

- 3-Hydroxy-3-methyl-l,2-Renzsntl (Y11 A):-The
sonversion of (VI A) to (VIi A) was carried out 6xaably

&es described for the correnpangxag‘dimczhyl ebnyannd-, (V1)

and (VIi)j. In order to facilitate handling the product

8o as Lo aveld deoomposition, only 2.0 g. (0,0073 moles)

of the methoxy compound was treated ai a2 time,
3-Amino-9-methvl-l,2-henzanihragene (¥11L A)i1-The

aathylbanﬁnntﬁrel (VII A) prepsred from 2.0 g. of the

methoxy compound as jJust aenuribgd; was dlssolved in dloxane
and trested as previcualy desoribed for the analogous di-
methyl compound (VIII). After completion of the reaction,
the sealed tube was placed in the r@frlgmrétar overnight,
the free smine crystnslllized out ag beautliful yellow-white
rosettes and long, micely-shaped needles. 4 disc of solid
also formed which wss rﬁ#ﬁdJupcn miereﬁaépic!examinatlan

tc be compoaed af.wﬁ;l~:e:mgd aca&;eaw;_fh&l amine was
wuahed,wélliwith Qatsr'ngﬁ-tné& dried in a vaouum deslacator
at room temperature, 3Since the amiﬁ§ xs}sanainivm, it must
be drlied carefully at Lawftsu@aréturya ﬁn&il preacotically

all of the water is rempéed. The product ﬁalbcﬁ at il2,1-
115.90 and weighed 1.76 g.; this corresponds to a 936 ovor-
sll yield from (VI A). Although this material gave good
yields when converted to the isoceyanats, absclutely pure
amine wae preparcd by recrystallization. The saine was
dissclved in ether amd & slight amcunt of material bellieved

to be (V1II C)} was removed by filtration., After the
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addition of toluene most of Lhe ether was evaporated,

Upon cooling the solution of amine in 4ry loe-sloohol bath,
asedlea were obislned which had to be filtered off rapldly
since they redlasolved readily. 3y recooling the filtrate
and refiltering & totsl of 1.2l g. [64.5% oaloulated from
(vi AJ]l , of pure smine which melted at 116.6-117.4° was
obtained, It should be amphnaisad.hhat the unrecrystallized
amine, cbtained as described above in 93% yleld, oould be
used Lo botier aévantuge rer conversicn to the methylbens-

antnry1~1socyunaa¢ (1x’ A) as descrxbea below.,

Anal. Galo'd. for 3133155 g, 5 gg

2&ﬁ12r y1-3/ ether. (Ziii.ﬂii-&
material b@linved to bﬁ t&ia compaund remained sa nle:zly

erystalline, very lang,yailgq, -yellow needles when the
slightly impure amine,(fixl A) was dissclved in ethor as
Just descrlibed. In variogus runs the amount of this material
cbtalned veried from none up to O,13%5 of the welght of the
degired amine ccmpound (VI1I A, The slemenbary composition
and the molecular weight by the Rast method agreed glosely
with that caloulated for (Viii ¢). The compound decomposed
. at 270-271°,

Mol. ®t., Calc'd.s &95.6; Found: 496

Anal. Calae'a. for 63 iagCt G, 91.53; H, 5.23
cund: ¢, 91.30; H, %.11.

2ulfate of J-aming-~3-methyl-l,2-bensspthracene (YIil B)i-
This salt was prepared in a mannsr exactly snalogous Lo that

previously desoribed for (VIII D). Upon sddition of sul-

furic acid in alcechel to the ether solutlion of (VIII A), a



37T

 grayisn vhita, srannlar uslid preslyitaued. ‘This cﬁ&peunﬂ
:>d&ﬁaﬁﬂﬁnﬂﬁ v@ry uh&rply w&thaut w@ltiag nt 218 T~21Q & .

Apal . ualc*d. for Cyaf- - N 3.94
| S ‘93132 and: K 3.85.
2-Hethyl-l,2-Renzanthry {IX A)1-The

slightly impure amine (VIII A} melting at 112, 1-115.9°

was the starting matcrial for the preparation of this lao-
oysnate, Three-tenths of & gram (0.00116 mcles) of this
amine was diﬁsﬁl?ﬁévin'@ﬁﬁﬁr, any inscluble material was
filterad off, and 10 ml, of benzene added, A aciution of
2.6% € of phosgens 1o 11 ml, of tocluense wﬁq added Lo Lhe
warm solution of the amiﬁe. The precipltate which rirét
appeared,redlasolved afitcr the mlixture was refluxed five

to ten minutes., After remcval of mcat &f the solvent by
distillation at atacepheric pressure, petircleum ether
(3&-60Q} was sdded until a slight turbldity &ﬁpﬁarm&.

tpon aaﬁliug ovsraight in a refrigerator, long, slender,
well-formed needles appesred which became bulky #nd compact
upon further growth, TIhe product welghed C.238 g, (734
yield) and melted at 63,0-64,2°, Frequently it was neocessary
to condentrats the sclution further and to use seed erystals

in order t¢ obtiain & oryatalline product,

Anal . Qal¢ 4, faor Qzaﬁé 0&: g g:.gz; g
¥ -

solution of 0,04 5; (0.00014 mcles) of the isoccyanate (IX A)
in 10 =1, of anhydrous aloohol was refiuxed for ten hours.,
5ix milliliters of tLoluene w#s added and e carbamale
orystalllized &as described above for (Rj. A €656 yleld
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(CG.030U g} of pale yellcw neediles whloh amelted st 1T74.2-~

174.9° was obtsined.

hoal. Cmale'd. for *;3228%902&: N
iy

cund:

Srud: anthrene (IV) preparcd from 2% g, (C.082 moles) of
the substitutced buonzoloe scld, a&s described above, was
disacived ln one liter of ba#z&nﬁ. This soclutlion was added
to a ascluticn of phenylmagnesium bromide prepar:d from

3.0 e of magnesium and 20,0 g. of bromobenzene in one
liter of anhydrous ether, After the guspension of the mud-
yellow complex was rafluxed for Lwelve nours, Whe aixture
wag decomposcd with sulfurlce acid and loe, Ihe layers

were separsled, the aquecus layer wag axtractéd‘winh DENZEne=-
ether (1:l), and thé'ex%rmcna usba #d&ed 1o the ofigknﬁl nOn-
squeous layrr, [he combined scolutions were washed wilh
dilute scdium carbonate, and then with water and dried

over magnesium sulfsate, After removal o©f the solvenlt by
distlillation, the lntermediale tertliary alechel was de-
hydrat<d by heating for a few alnutes on & hot plate,
Considerable purificatiocn wae accomplished by conv-rting
the desired product Lo the plerate and separating 1t froam
iampurities by chrocusatographlc adsorptlicn as previcusly
describsd for the aaalagouﬁ dimetnyl compound (Vi,.
Attempte Lo cbtalin purc erystals frcam the yellow aclutlion
in benzene grve cnly cil or highly ilmpure sclid. It was
found that sublimsilicon foilowed by mcleoular dlstillation

gave 23,0 g. [B1% czloulated from (ZIlB of an orange,
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glmesy sclid walch had no definit meltling polini, Ihis
compound in benzene sclutiocn showed latsnse blue fluoress
gence under ulira-viciel lignt. fhe glunsay producl was,
acsording Lo elementary and me tacXyl aanalyslis, of nlgh
puriiy sven though 14 could not bLe Cerystsilized.

Agal. cale'd. for O,ghacCs 0,89.6254,5,78;CH50-,8.50
Founds G,89.84;1,6,04;04%0-,8.93.

Z-febboexy~J-pothyl-lu-cthyl-1,2-bonzar (2L1)3-

Ten grams (U,.0326 moles) of the substitutced benzole acid

was convarted to ths orude anthrene (1V) in Lhe usual
manner, This anthrone dissolved in 200 ul, of benzene was
added to an excess of ethylmagnesium bromide prepared in
L ml. of snhydrous ether rom 1.2 g. of magnesium and

5¢3 g. ¢f ethyl bromide., A preclylitate formed z2nd a green
golor appoarad which cnasnged Lo yellow when the aixture

waa refluxed fifteen nours. The coaplex was decomposed and
thie L ortlary alecho:. intsoprmediate was ilsclated and dehy-
drated to (AIl) as deseribed rfor (K4) Just avove, The
plorate wzs formed and the darg red, visccus o0il was carc-
matograpned. Good separstlon was coblalined on Lthe adsgorpiion
ceolumn,., A benzene sclutlicon of the desired product snowed
intense blue Tluorescence, I1IUL was necesszary Lo use a large
volume of pelrcleum ether (3u~5ﬁa} fer orystsllizatlicon,

The compound soparsied as fine resstiss fa 60b yleld

(5.9 g.) caloulsted from (IILj; m.p. $6.4=-87.29,

ansl. dale'd ror SppHpgls C,37.965 H,6.67; GHxU-,1U,33
—— Found: G,87.97; H#,6.77; CH3U-,10,.26,

ef 3,Ac-dlzcthioxy-g-getnyi-k.2-

(Xi11)i=Cruds antirone (iV, prepared from




10 g (C.U3%26 moles) of Lhe substlituted benzole acid in
the usual manner waa refluxed for six hours in 150 ml, of
snalyticsl reagsni pyridine., This basle trentment Laulome
erizes the anthroune to the anthrol.l? The Pyridine sclu-
ticn of the antbrel was sdded ¢ a large exceas of disso-
methane Sissclved 1n benzene, 1he diszcmeliizne was pre-
pared from C.l moele of Ne-plircscmsthylures by & well known

i The teamperature was zopl sl Helu® during the

@me Whod,
addition and Tor Lhree hours more; nitrozsen was evolved
copiocusly during this pericd, Aftsr Lhe aciution wss
allowed Lo vwara uy snd sbeand at rocoa temperalbure rfor twelve
hours, sn stteapt was zmade Lo extrasct the pyridine into
waler, Sloce Lnls produced an esulegicon the solvents were
dlablilied off, ihe brown-black reosldue was Lreated with
&@nﬁﬁnﬁ, inscluble malber was filtmréa off, and the Tile
Lrate waa troated with plorie acid. ¥wWhen Yhis benzene
solutlicon of Liw plorate was passed through & column of
flusina, the resuliling solution showed a bright green
flucrcecence, ~fter gconsiderable dAifficulsy §.67 g. of
lergs, yellow rectangular plates orystalilzed fros & nighly
coneentrated binzene sclution; m.p. 1&&.2~l49.55.

Anal. ?alc:d. for S, H1pla: G, 83.41; H, 6,00

cale'd, for ﬁggﬁlgﬁéf f, 75.@?§ H, 5.3%
Found: O, T8.79; H, HD.45,

Ihe above analysis showa that the expectsd dimethoxy
compyound (KIIL, waas nci obtalned. It is indiosted that
lnstead ¢ substitutlng a hydrogen ateos of the anthrol by
a8 methcXy group, an atom of oxygsn was added, This addition

oF oxygen might have been sxpectsd since Dufralsse and
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¥ricul? found that 9,lU-dinethcxy antbracene was Lhe mnosi
apslly phcte-cxidized of a large nuaber of related sompounds

whnich be studled, Mo procl of structurs or ¢ither character-

ization of Lhe compound oblained here has been atismpted.,
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