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IL. DIsCUBSIoN

The formmls for friedelinol proposed by Drake
and Haskins (7) was lster altered to the formula given
nelow (1), because of additionsl evidence advanced by
fanitceke {(€4) on the roture of volyternenes, of vwhich

friedelin Lz & werder (7}, (8}, (8}, (5},

——

Jd
The change mede lnvolved a shaft ol the gem. dimethyl group

from carbon 4 to carbon 3.

If friedelinol possesgsed this structure, the poly~
methyl plcene obteined from dehplrogenation (7) should be
3,9, 10«trimethyl picene. The reasonine for this supposition
iz explained by Duvall, (10) vho cives s detailed sceount
of dehvdrosenttion by selenium.

Howevery in 1936, Husleks (25) syanthesized 5,9,10-
trimethyl plecene, and found it to be not identiesl with
the pilcene homolog obitalned by dehydrocenstion of poly~
terpenes {(19). ‘the plcene hydrogarbon obfeined by dehydro-
genation of friedelinol wuss later proved o be identieal

with the hydrocarbon obtaincd by huzicks and co-workers (Ldj.



These findings made it obvious that the structure of
friedelin is probebly not as represonted in the formmla

of Drake and Heskins.
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ed 50 thed Lt vould have the 0110 lny chorseoteristics:

{1) Ye componed of isoprene skeletons,
_— 2 e S w o @
¥
e
preferably in & way that ont end of one »olecule is
commected Lo the opposite end of the vext. This is
cormonly celled the “"heads to tails” linkege, and is
charactoristic of the more complex iterpene compounds.

{2) Yhere should be included the grouping

- H
~CH - g - Clip -,
34 as shown by

Drelre and Campbell (5).
{=) It ghonld eomfrorm %o the empirieal formuls

2y

(4) It should conmtain five siz-membered rings

fused in the ssme way as are the rings of picene.

/\{\ Yicens
{(5) It should er%&&ﬁ’thﬁ formation of certaln
products of dehydropenation. Thoese products are:

1,2,7-trimethyl naphthalene (sapotalene), 1,2,8-trimethyl



phepanthrene and & ploene homolog whieh is not 3,0,)10trl-
mothyl=; now 3,8-dfwothyl picens (7).

A forwals II which will mest most of these demends
was forsmleted in Decewber, 1038, by Hr. D. F. Houston and
the writer. |

-7+ 8 at carbon
#6, 12, 0 14

molel are outlined im dlue. It will m
poted that they are conmeoted hesd to tall exeept in oms
inastance (m M’g and ﬁat m m:&am» is m:a
mzﬁwm&wm a1 gmammmm% %0

e = CF CHONCHp~. MQﬂm mmiaw are the mws in whieh
the hydroxyl group is attached b carbon #5, 12 or 4. HNo
atmmt is mede herein to place it aatin;tw&y, sinee
mmwmiﬁma is mmwwﬁ\uxm |

proposed formmla predists the !‘mt&m of

1,2,@%%1%%%%%3@6%




W fmtm :mt &M&mﬁwﬁ; p&w IR

It ﬁm not offer a sauamwm emmnmtm for
the S‘amtim of mmm {1,2,% trizsethyl m»ﬂmlmi .
ﬁmm, umymrmmmamxwamm
&t a-wemsq, ond migration of & methyl growp from sarbon
#8 to the mx«m sarbon atom.
m@ in mm, Busieka and ﬁ:lnm:t:w {&3.)
m mwmly mmm the fm%m of mmm,
slthough the isoprene mclel are not as erderly. This

45 /xmgf—/;'y/ /o)‘ap‘);e



In order to verify thie formula, work was staited in
April, 1937 on the synthesis of 1,8-dimethyl pleene,
aceording to the schame demeribed in the experimental

The work wes about dalf completed, whem, in
Cotober, Rusickm amd Bof fmann {23) published sn nw
of the synthesis of 1,8-dimethyl picene. Since Rusicks
had used o somewhat different schems of syathesis tham
we were using, it was not desned advisable to discontimme



hugickm's synthesls is

schomatic dlagram:
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Femethyl,l=-btotratone (1) prepared as described in
%.’315.3 thesis, wags reagted with othyl bromuceiate in the

presence of zinc. This is 2 well Imown resction named



after its founder, Refommatsky. This reastion gave, in
this 6sse, & tertiary slsohol, wlileh lost uﬁ&r when
dtstilled to form the unsatureted ester (II). This ester
was reduced by the Besuvesult-Blanc method with sodimm snd
alechol to form the alechol({ITI}. This elochel wes converte
to the bromide with bydrogem bromide, and a grigmevd reagent
mude of the browmide.

The suthor made this compound by a method whieh
required more steps. The tetralome I was dehydrogenated
MMWWMMWR, wh%mmwm
the Busherer »eastion, which eplsces the mmm W

mod & grigsard remgént whivh bradled tus mnm o
a%gmgmmmm @rmmmwmwaanumx
athylens oxide. The alechel thereby formed corresponds to
Rusicka's alochol IIZ,but with both rings aromatic.

wever, the :m%w mnde wwx, l-tetralone IV
by a much loss Zwbw&w method than deseribed by Ruzicka.
mag;gkn#a ﬁymﬁhﬁﬁiﬁ of this & %%#ww* iz showm iIn the




The aubhorts synthesis involves only two steps from
o~Dromotoluene Lo Yf$~talyl} butyriec acid XIV {(see
exporimental nert). Puglekats oonihesls inclwied a
grigmrd resctlion with ethylene oxide on o-bromioluene
to form X {(o=-tolyl ethanol). The bromide of this
sleohiol vas rescited with dlethyl sodiwe malomate to form
XII,s which was seponified to XIII and decarboxrlated to
®IVe Cyelization of XIV to the tetrslone IV wes
accorplished in the same manuner by both investigstora.
The rethod of synthesis from this polint is
esgentially the same in both cases. Dowever, in the
forration of the dimpthyl, dinaphithyl ethane VII, Fuzicke
had 0 remove slx hydrogen atoms, shille the esuthor had to
romove only two. ﬁuxicka's‘@{?-mwthyl naphthyl-1},
o({ﬁ—mﬁﬁhyi naphthyl-l)] cthane was probably & nixture of
partially dehydrogensted compounds, beocsuse he described
great difficulty in murifying it. The meliing point he
caye for 0l co-pound doeg not checl «lih thet of the
author's compound, which was certainly dehydrogenated,
~ghoyn 0 be homopgeneousz, and gave the correct snalysis for
carbon and hydrogen. Also, two derlvetives of this compound

gere prepered and analyzed by the present ilnvestigator.



i0

Due to the fact that the two methods of synthosls
differed in e mmber of pluees, it was though
confirmation of Rusicka's work in snother leborstory would
be pertinent.
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ITY. CHEPLUINCIHTAL PART

Purification of raterisls

s
'Y

Polucne wos purificd by washing it with concentrated
gsulfuric scid untll fresh scld was not dizcolored. It was
then weshed vith water, and refluxed over metalllce sodium
for four hours and distilled.

Carbon blsullfide was shaken with mereury until s
fresh porilion of mercury was not tavnished. It was then

dried with phosyhorus pentoxide and distiiled.

£12 melting polints sre glven on the Uentipgrade

temperature cenle, and are corrected.

The stomie weight used for corbon is 12.01 anlts.
B. The plan of synthesis

The syanthesis of 1,8«dimsthyl plcene was carried
ont az represented in the following disgram. The Homan
numerals beloy the formulas of the intermedistes gre
referénce numbers used ip the detalled description of the

synthesis, which follows.
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C. e synthesis ol invtcmnediabes
1. o-Drome Toluuue (L)

o-romotolucne wae urepared sccording to a
procedure given im Organie Syntheses {(17), «ith coerteln
modifications. the eold mixture of o-toluldline and
nydrovromie scld {(13) wan stirred reahanieslly vhile
sodivws nitrlibe ves added. This teehniouwe wss Vound? 10
gcause & vore rapid absorption of nltrogen oxide fumes
than meve shaking afforded. (he product wes more carefully
puriflied; care wss taken to remove gll o-cresol {formed as
s by=-product in the reactlon. ihis undesirsble Impurlty
wag removed by repeatedly washing the crude o-bromo
toluene with 107 sodium hyoroxide. The purificd product
diastlilled at 80-83° at o pressure of Zov-L% mme of meroury,
end roamsined water white on standing. he yield {rom
2000 . of o=-tolulidine emocunted 0 1280 ge Shis represcnts

405 of the yield theorctically possible.

2. (?(0~toluyl} Proplonic cfeid (II)

L ome Tdver B ngoled flesl wes Plthed vith an

i

gfflcient ~eolanisel stlrrer, 8 = flux comdensor and a
Aropping funnel. 211 openings were closed with freshly
£11led colelwr chloride tubes. Ie the lask were placed
3¢ g. of magneslum turnlngs snd about 100 »nl. of dry,
gleshiolefree sther. One hundred seventy-one prems of

o=-bromotolucne was plaged ipn the droppins funnel and ebout



i

B omle wos slloved to drop 1080 the remotion vessel. Tier
the renction sharted, ore othey (160 nll.) wes sdded. U
revalinder of tho o-brome tolucne sme alloved Lo drop Into
the woll stireed nixture ab such & Peie as O osnuse gentle

toluene won

bolling of the ether. sfier a1l the g=bromo
added, the oizture was wermed on the water bath for 2 howrs,

and then olloved o 0ol

28 Mtoer, 7 negked Slask sean cmivded In the sane

PETHCT 66 wee o Pilagl used fn the prepuretlion of the
Grizoard ressent. JIn it were placed 110 . of suceinic
andiyiride (mep. wwﬁswwwéw arkl 2000 ml. dry ether, and the
wixture varmed on & water bath until the ether bolled.
The previously prepered Urilzoned colutiom was then added
&0 thw voll stirred bolllng suspension fron e 500 ml.

droppins funrel 8% sudh & role a8 Lo couse gunklP Lolling.

sfter nll the solutlon was odded, the wdzture vae wermed
Poapr 2 hours snd wllowed to siand o J hours.

siver desomposition of the resoetiosn minture with Loe
and 100 sulfuris sold, the other layer wee crbragtad thre
simog with 1090 sodium hyiroxide. The corbined oiveline
layers wore aoidiffed with 107 sulfuric seid, cooled to 107
and the ermie scld -Hiah oreciplteled vwse Pl Zered with
guctlon aod Jdried. Lne Dundred forbyeseven orons (770 of
the theoreticnl ewounti of orwie acid Q@%ﬁAaﬁﬁﬁ ob e ined
el wore oob furtber purdfled for oxe In the next step.

O Delf srem of the orude acdd wes oryetallized from
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5074 agueous aleohol until further recrystallization falled
to raise ine melting point. The meltiong point was found
o be 105-105.58°., The pure gégfcrysﬁalliﬁas in the fomm
of lustrous white plates.
tnelysis. Csled. for C1jHipOaxs v, 68.73; I, .30
Found: ©, 68.823 o, 6.3@1
Oy 68501 H, §.31

¥oleculesr wight. Jaled. for Cyiiiely: 102

Found by titration: 189,190

This resction has been used by ‘elgmann, Bergmonn,
and Bergmann (08), and Borgmemm and Slum, Boergmsnn (3) in

the prepoeration of other aroyl propionic aclds.
Be Vfé~t01y1 Butyric scid (I1X)

Y {o=tolyl) Butyric ecid was prepered irom f5{a~
toluyl) propionic acid by reduction of the carbonmyl group
aocording to Martin's modificatlion of the (lemmenson
reduction (15).

An emalgmmated zinc was prepared in the following
manner.  Four hundroed thilrdy orarmg of moesy zine, 43 g. of
mereurlic orlovide, T20 nl. of water ol 18 ml. of concentrsted

hydrochloric acid were pluced in s 3 1. flask and sllowed to

1. 7The suthor wishes to thank iyr. J. 8. ;dems for this
analysis.

2. he guthor wishes bto thank Hy. G. ¥. Holmes for this
molecular welght deterninstion.
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atand with froguent shaking for 10 minutes. the iilguld
was poured off and the zine amelgos was washed Ly
decantation with three 1 . portions of watere.

To the smalpemebed zine wes added 270 ml. of wmater,
630 ml. of conc. hydrochlorie acid, 360 ml. of toluene, and
146 . of erude (Qtantolayl) proplonic acid and the mixture
was boiled for forty hours. One hundred eighty ml. of
hydrochloric acid was added a2t the end of the tenth,
twentieth cond thirtieth hour. he mixture warz then cooled
arxl the layors separated. e sgueons layer was extrached
twice with 200 mi. portions of toluene, and the Holuene
gxtracts combined. The comrbined toluene oxtracts were
congentrated by dlstilletion wuntil the volume was sboud
300 ml. It was thon transferrod 1o o nodified Clalsen
flask ond distllled under roeduced pressure. The portion
shiich bolled atb lﬁ$~1$?° wler & pressure of le-g2 mm. of
mereury was collected. (The bath btemperature was 195=-2009).

The vield was 114 ge (84.55 of the thooretical amount.)

o srall swount wes recrystallized from 30-600
pebroleun ethere The melting polint of the slender ncedles
was found to be 60.5-61°.

Hurvey, Hielbron and ' 1ikinson (12) prepered this
compound by o Jilfferent rnothod and foun! the »eltlng peint
to be GOV,

Yolecular weight. Crled. for C131H314097 178
Found {(by titration) 177,175,



4. Gelothyl, lePetrsilone (IV)

A 3 necked 3 liter flask wss [fltted withva mochanical
stirrer and reflux condenser. 1he condenser was equlpped
with & trap containing weter to absordb hydrogen chloride.

In the flask were placed 1000 ml. of purified, dry benzene,

nowdered

120 g. of v (o=tolyl) butyric acid, and 154 g. of
phosphorus penbachloride. sifter cessation of the
spontencous reactlon, the solution was wmarmed on a water

bath so that the bonzenc refluxed for two hours. At this

time the {lasi was cooled and 1035 ge of cobydrous resubdblimed
aluminmm ¢hloride was added to the vigorously stirwved solution.
stirring wvas contipued for two hours, after whish the mixture
was poured onto 500 g. of lce and 150 ml. of concentrated

hy irochloric acid. The layers ware sepurabed and the benzene
layer was washed with 5% sodiue hyuroxide, and thewn with
water, and distilled. The product which boiled at 11%wli99$.
at 2-3 vm. of iig was collected. feoventy-six svams {(70.55

of the theory) of crystalline product was thus obtalned. 4
arnll amount was recrvstallized from 0602 petrolewn other
and formed wvhite needleg which melted at ﬁsﬁemﬁm.ég. Harvey,
Heilbron and .ilkinson (1Z) ro,ovted the melting point to be
50-51°C.
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Semicarbaznone of S-ilethyl, l-letralone

One~half gram of semlicarbazide hydrochloride,
together with 0.5 g. of the ko¢tone and 0.7 g. of crystallised
sodium acetate were dissolved in aqueous alceochol and allowed
to stand two hours. The crystals which separated were re-
crystallized from alecohol until a constant melting point of
£37-238° was reached.
Lnalysis: Saled. for CigHislz0: U, 66.33; I, 6.96
Found: T, G6.57; T, €.85

5. f&p-toluyl) Propionic sAcid (V)

F3(p~telﬂyl) propilonic acid was made by a modified
procedure for the preparation oftﬁbenzoyl propionic acid,
found in Organic Syntheses {(18). Toluene was used instead
of benzene in the synibeses.

The guantities of reactants were: 200 g. of succinie
arhydride, 1250 ml. of pure toluene, and 585 g. of resublimed
anhydrous aluminum chloride. Decomposition was affected with
275 mle of hydrochloric acid and 820 ml. of water. The crude
acid wes dissolved in s nhot solution of 250 g. of sodium
carbonate in 1250 ml. of water. Twenty grams of MNuchar XXX
was sdded and, sfter m0lline Tor 15 mimates, the mixture
was filtered throurh a layer of rocorated Filiter noper. The
filtrale was acidified with hydrochloric scid, and the

precipitate filtered by suction. 4n overage of 593 z. of


mailto:S@mlcarbaz.one
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damp product wes obtained in each run. The aclid was ncerly
white, and after one recrystelilization from water, melted
at 126-127°. selting polnts reported by other investigators
are: 1:4-126° (11), 129° (1) ana 229° (o)

)/{ =t olyl) Butypic ssid (V)

Yg}-i:w}.) butyric scid was presared In the gome
manner as deserdbed for the mreparstlion of /(@mtcsyl}

butyric scid. The product Glsotilled st 150-155° at 3 rm.

&

of o pressure. It crystolilized froo potroleum other in the

fory: of greasy plates, whilech melted ot 59-59.5°%, The vield

from BBE 2. of wob keto acld amounted to 306 g. This

represents an overall yileld for the two reactions of 864

of the thoory, bvased on the origlins? succeinic amhydride.
Giher investigetors have reported the welting point

of this compowsl 5o be: G1-ce®s. (15}, 60-617 (11), 59° {1).

[ 3 B YOI T 1 TPRE SL UV I L b Y

?-ﬁ?&, thyl, Tetotnalone wes mronared from ﬂ’g&*‘tﬂl}}’l)
butyric ncld in the some woy that 9 pethyl,l«totrelone wos

g:@de frmw fawtalylihumwie acild. ilowever, a larger vield

. 25 MR elivt et vl S el Dot gk
made fror ?/mwml'yl}buwwie acld. dowever, a larger vileld
{57} was obieined in thils csse. The product Alotilled
from 8 Claisen flash at 118-1249 under s pressurs of 3-%.0 mu.
ol MoPCulys

in order Lo further purify the prodduct for use in the

next sbep, the crude setone wesfractionally distilled in a



RS
30 dngh colwn pecked w«ith /47 cless bellees. Uistillatlom
wag carried oud very slowly, and the berperciure of
distiliation wes not balen. -overal smell fractions (5-~6 ml.
sach) were collected, and only those wiich showed a refractive
index botween L.56000 and 1.56050 et 26.5% were used.
wefractive indices were talken on the supercooled llguid.
e data taken on & representutive distlllstlon is
civen in Table X.
Tabiy X
DISTILILTION OF 9-MLTHYL, leTLTHALONE
Cha¥ge, 100 g Fressure 0.5 mm. Hg

Praction # T of bath T of colum H. I. at

in ©°¢ in OC 26 .89C
1 156 80 1.57510
2 165 96 1.50538
3 165 100 1573535
4 180 100 1.56080
5 178 100 1.56025
6 1vs 107 1.58025
7 179 0% 1.56000
a8 176 10% 156000
9 180 108 1.56006
10 175 106 1.568041
11 17 106 1.86088
i2 1835 108 1.56045
13 180 107 158068
14 180 1ie 1.56080
16 180 112 1.56088
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in this case frectiong 4-18 ine. wure considered of
gufficient purity, +hile froctlons 10 and 15«16 ine. sere
conbined ond redistiiled. The supsrconled Linuild frectlons,
when seeded, orystalllzed immedlately. The purest peterial
molted ot 35-055.2%, and hed & refractive index of 1.56026 st
£26.5%. Urystallizetion I'rom pebroleum cther fulled to reise
the meltine point. Borpett snd Landers (1) reported the

melting polint to be 560,

SGemicarbagone of T-iethyl, le-letralcne

The semicmrbagone wes prepared in the sume manner as
was the semicarbazone of Hemethyl, l-~tetralonc. IThe melting
point was found %0 be 225-225-7°. huzieks snd Mergeli {25)

reported the melting polnt to be 2p4~228% .
8. T=liethrl, lelophthol (VIIT)

Temethyl, lensphthol wos prepured from 7 pethyl, le
tetrolone by dehydrogenstion with o palladium on carbon
eatalyst (4). Iwenty rrams of the ketone, with 10 g. of
cetalyse wore heated on a metal bsth ot 300«320° until the
resction ceased. {about 1% hrs.) Ihe resction mixture was
dissolved in ether, end the naphthol extracted with 106
potassium hydroxide golution. e slkaline extracts wore
geiaified with 100 sulfurie acid, whoersupon there was
precipitated 14-106 g. of crude maphthol. ‘he combined

yields of seversl runs {135 z.) was distllled at a pressure



of 5 cuie of mercury. dhe fraction wiich bolled at 135-140°
welghed 116 go and was used in the next step.e 4 smell sarple,

T

vhen recrvebaliced Irox potrolew: otler, formed slonder

needles soloh relied wt 110.5-111°. #¢Lting points recorded

D ) )
in the literature are 110=111"C (25}, 108-100°c. (11) 109° (14).
G. T-ifethyl, l-NHaphthylaminoe {(IX)})

An iron pipe (30 inches by 1% inches) was capped and
tegted for fleaws end leaks by forcing weter Into it by moans
of & hydraulic pump. It wes found that pressures up o 00
lbe. per square inch could be exerted in the pipes. 1t was
then wrapped with #18 nichrome wire sl well lagged with
asbestos puper. frovision was made oy temperature
determination by including e gless thermometer well under
the wire.

Into a slass tube (353400 wm.} were placed 50 g. of
Temothyl, l-nevhthol, 150 ml. of walter, 7% »1. of froshly
properec aomnoniwe sulfite snd 786 mle. of 28 smmonls wober.
The tube wes seealed snd ploced Iin the irom pipe on a eushiion
of lass wool. In the pipe wasg olso placed 75 ml. of 280
goponis woter end 150 ml. of water. Whis served Lo eouslicze
the progsure in the gless tube.

Yhe caps on the plpe were sorowed flrmly In place and
the whiole lashed to a shaking machine so thwmt the plpe
traveled 5 inchoes along its axis. IThe machine masde 70
excursions por minute. Conneetlions to the nichrome wire

were made through a rihweostat to a 110 wolt £.0e 1line, and
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the rhicostat regulated so that the tube malinteined a
tenporature of 160-165% . Heating end shelking was carried
on for 30«35 hours. St the expiration of this time the

tube was o3 Lo Lo eool end thern oponed.  The conboenks wore
gxtroched with ¢ther (J-u560 mi. portions). ke ethor
extracts were corbined aml extracted with 10 hyircohlorie

aclid extracts

goid wtil no core anmine was extracted.
wors muade zllaline with 10 podiun hyviroxide and the
vreoipitated amdne fliltered and dried. The yvield of crude
aming vwan 43=45 p. (87=-90L of the thcoretical amount.)

e combined yields from several runs were distilled
in o ssusage lask at & pregsuwre of J m. of mercury. The
tulk of the material boiled at 139-140%. 4 smell amount was
rocryatallized Prom petrolewn ether in the form of fine
needles, whilch melted at ﬁ%.“nﬁﬁg. ihe melting polnt
reported in the lifcrature is 58-59° (25).

esveral atbompts Lo corry out this resctlon with the
tube In o sitationsry positlion fuiled o ~ive any avprocishle
rield or urine.

e acetyl derivative of T-methyl, l-naphibhvlanine
wes prepared Dy bubbling hetene through an acetone solutlon
of the anmlne. he erystalline raterinl cas twice re-
webellized fror petrolew: cther snd reltod at 180.5-181°.

ting mﬁinis roported ir the literature arc 175-176°%C (27)

J ¥

and l?8~179 Ue (25).
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10. F-llcthyl, l-dromommphthalene (X

< g, g Ry e g B [ o g er B fan e . .1
fwenty-geven orsng of Yewethyl, lenoohthrlanine

was dilssolved in 2 hot solution of 28 ml. of concentratoed
hydrochloric ccld in 565 ml. of weter. /I fter all the
erine was dlssolved, the zolutliorn wes vigorously ctirved
megnanically and coolod in an ice baith, snd 45 mi. of
corcentrated acld was added. The sludge of fime crystals
whicn was thus formed was cooled o wﬁﬁ and a 20% solution
of sodium nitrite {12.5 g. of nitrite) was sdded in throe
or four portions. Jbirring was contioued for not nore than
five minutes.

he cold diesotate was poured into & well siirred,
ice eold solution of 11l ge 0F pereurie nitrate and 180 g.
of potsesium broxide in 200 »l. of water. Iomediately &
yellow precinitate of ¢« aonploxn selt, (U1ytiglale HaBry
(20) (26}, formed vwhieh was Flliered ono Jried in o

vecwmm cesiccator over

Zwoasphorus pentonide.

ihe <5 ml. excess hydrochloric acid, by lowering
the hydrolyels of suine hydroghloride, retarded the
formmtion of ago anmino compound. Thils corpound iz formed
by coupling of the free amine . 1lth dissotized amine. 2o
green color sypenred in the yollow comples sslt whon azo
aminoe compound was presont.

he yellow complex selt {about 90 g. fron caol: pun)



was intimetely mizxed with twice its welpght of dry,
powdered potassiuvm bromide, end placed In a glass tube
{100 by 5 cmse), which wes sealed st one end. Uentle
hesting of the nixture at the closed end of the tube
cangsed & spontaneous degomposition of the salt to
progress uniformly along the length of the tube toward
the open end. ‘hen docormposition was complebds, the black
mesg wvap rulverlized oswnd extrreted wls three 506G ml.
portions of e¢ther. The ether extract cus washed irst
with 5% potassium bromide solution to rermove dissolved
mereuric bromide, then with 10¢ hyiroehloric acid
solution to remove any asine, then with water and sodium
hydroxide solution to remove maphthol end finslly vwith
wWaber.

ihe cther solution was dried with enhydrous calelium
chloride, and the ether distilled off on the steam bath.
The rosidue was dilstlllied ot 8 rme of mereury. ‘The bromide
boiled at 110-115% at this pressure. The combined 7leld
from three runs amountod o 68.3 zrems. (60.35% of the

rheoretical amount).
Pierate of 7-¥cothyl,l-Broronephthalene

vipre-L10th gram of the pethyl bromonsphiholene wao
dissolved in eleohel, and an alcohol zolutlon of 0.8 g.

of pleric acid was sdded. An lsmediste oranpe preciplitote
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formed whilch, when reerystalllzed Prom alcohiol, melted at
101-102°%,  Tuds arpees with the value reported by luzicke

{(25).

li./g(?~m@tﬁy1,m&ph&hyl~l} Uthanol (XI)

L OBOO mi., 3 neched flask wag eomipped with o moreury

gealed ¢tirrer, 8 reflux condenser and a droppins fummel.
Into the flualy was placed 8.5 g. of megnesium turnlngsg and
50 mle of dry other. Sizty-seven and four-tenths grarms
of T-mcthyl, lebromoncphthalens was placed in the dropping
fonnel and a few mls. added to the reactlion {lask. Gentle
neating cavsod the reactlon o start, siter wihilch 150 mi.
more ¢bher was added. Yhe repaloder of the bromide was
added over a porlod of one hour, snd the nixture warmed
on a weier hath for apn additional hour.

The flask was then surrounded by sn ice and salt bath
and 23 g. of ethylene oxlde was slowly distilled into the
mixture. The oxide was made To pass through a tube packed
»ith cracked potnsgluve hoiroarxide, end was condensed in &
epirel copdensor suwrounded with Jvy lee. After the
addition of the ethylene oxide, the mizxture wass hested and
stirred for en hour and then deconposed with ice (100 ~.) ond
hydrochloric ccid (50 ml.). The layers were separated
and the aqueous layer extracted twice with 100 ml. portions
of c¢there “he corbined ebthoy extrecis were washed with

dilute sodiv hyyorozxlde and then with enier, dried with



sodium sulpheto and the othor removed by distillation.
The residus was dist11led bt 8 pressure of 0.5 »m.e of
mercury frov & codiried Jlolson Plezk.  The portion which
bolled ot 117.5-1202 was colleeted and velirhed 40.5 p.
(71.5% of the theorstical amount).

e penitro bermoobte vos prepared LY werming 1 g.
of the alcohol with & z. p-nitro benzoyl chloride. The
aolid product was diszsolved in ether and the cther
solution washed with sodiuwm carbonate solution, and then
with water, end the cthor evaporated. hoe residus, vhen
rocerystallized from poebroleun othier, melted at 117-118%.
The melbing polnt reported in the iliterature (25) 1is

118-119%.

i2. ﬂﬁ(?~m@thyl naphthyl-1l} Lthyl Chloride {XIX)
\

4 solution of 28 g. of SS(T-mothyl naphinhylel) ethanol
in I2.5 v. of dimethyl aniline in o 105 »l. "Flermeyer
flasl was cooled in an ice bath, while 10.2 ml. of thionyl
ehloride wes sndded zlowly. The dark mixture wvas 2llowved
to stend 12 hours at room tepporature, and was then warmod
on & steor bath for one hour. he mixture was then
dissolved in ether and the ether solution vashed with
gilute hydrochleoric acid until no nore acid soluble materisl

was extracted. ihie cther solution wes dried with enbhydrous



calcimm ch:loride, the eiher di:stillcd off on 2 zteawm bath
and the residue dlstilled at & pressure of 0.5 wn. of
mercury. Tne product which boiled st 98-100° weighed

24 .7 m. {974 of the theoretical amount) snd wes a light
yellow, viscous liguid.

Luziels {25) re.orted the boiling point of this
compound, to be 124~125° at 0.4 . In distillations of
this nobure, the obsorved distililetion temperature is
dependent on the pressure inside the flasir, and not on
the observed pressure, when the manometer is logated at
the end of tho evacumted system. The pressure in the
flask proper is dependent markedly on the design of the
apparaitus. L Tlgglr fitded with g large dlameter side awm
with no gherp bends wil'l ernwble the vresonre o bhe

reduced »ore bhan would be the cepe with & flagk fitted

with a smell dlameter olde crrm In wvhich shorp bernde
aoourred.

e flesir used Tor the oistillatlon of (é(?*mm thyl
naphthylel) cthanol eand subsequent intermediates was of
the “sausace” type, with & cupecity of sbhout 50 ml.,
fitted with a side arp in such a manncr that a bend of
large curvature connected 1t to the {lask. lonee, the
bolling points reportoed herein for subseguent compourkis
are lowor than the sorrespording boilling voints reoported

by other investigators.



15 i?«msﬁ Lynaphtliyl-1} Ckiawmnthyl,m,%nmihyﬁrﬁ
%mmﬂ-):,w (21
A 200 mi., 3 necked {lasglk wes fitted with s moereury

goaled mechanical stirrer, a reflux condenser, and &
dropping funncl. In the lasi was placed 4.0 g. of
magnesium turnings, & sesll crystal of fodlne and sbout
10 ml. of dry eiher. In the dropping funnel was plsced
12.2 3. of (Zvam%tﬁyl, naphthylel) ethyl chloride, and &

few drops were addéed to tthe resction flask. 4 gentle heat

wop usad o start the resction. LAPter the regetlon had
started, more ether (50 ml.) wap asdded: and the rest of

the chloride sllowed L0 drop slosly into the reasctlon.
Durlng this addition, vhich requlred one hour, the ether
wes kept bolling by mesns of & weoter bath.

LPter the addifion 0f chiloride was comploeted, the
raaction flaslk wes cooled in an ice bath, and o solution
of 124 g. of & methyl, l-tetralone in 50 ml. of dJdpy
ether waz added through the dropping funnel over a poriod
of one and one-half hours. nen sddition wes couplote,
the reecstion mixture was otirred and heated so that the
ether refluxed for ton hours.

Decorposition wvas affected by pourdung the misture
onto 00 £. of ice and 10 ml. of coneentr ted hydrochlorie

pneid. “he leyors were sevorobed, end the sgqueous layer
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extracked with two OO0 ml. portionsg of cilher. The corbined
cther extracts were washed with weter, dried, and the
ether distilled off on & stesm bath. The residue was
dirtilled in & sausage flask (eapacity, 50 ml.) at a
presgure of 0.5 . of moreury. The product which bolled
189-195°2 welghed 13 g. (700 of the theoreticsl amount).
It g a very viscous, yvoellow liguid.

The high ternerature necessery for distillation caused
g tortisry corbinol (XIXI) formed fros the reaction o
dehydrate and form the unssturated hyorocerbon (XIV). 7This
is charceteristic of rertiery cerbinols. The product, in e
dry ether solublion, falled to react with either sodium or

acetyl chloride.

/&3(?wm@thy1 naphithyl=1), o (5-methyl,naphthyl-1)
Lthane (4V)

nme aromatization of ring B inmﬁﬁ?wm@thyi,napﬂtmyl~1},
cx\{ﬁam@ﬁhyl,ﬁ,émﬁihyﬂra naphthyle=l)ethane (XIV} was
affected by dehydrogenation with a palladium-on-carbon
catalyst {(12).

& 50 mle. flask weas comnected by a ground glass jolnt
to a 50 eme 7lass tube {15 ymao.d.). Hear the top of the
tube, o side nrn conneeted o o bubkle counior. 4 side orm
£itted with & stopooelk wes pesled noer the topn of the &0
mle flasl.

The flesl wvas charged with 3.5 g. of hydrocarbon VI



and 1.0 ge. of catalyst, and the alr dlsplaced by nitrogen.
This mixbure of catalyst and hydrogarbon was Leated at
220°C in 8 metel bath wntil bubblings in the bubble

counter ceozed, vhereupon the lasgl wes coosled and the
contents extracted with ether. Ihe cetalvyst was filltered
of  and the ether evaporated. 4 residue (5.3 g.)

distilled from & smell sausage flesk at 195-200° at a
pressure of 0.9 mm. of mercary. Al attempits to crysteallize
the dictililete failed, 20 1t was apgain dehydrogenated with
1.0 g. of fresh catalyst, thils time at 240-250°. 9he
reaction mizxture wes worked up as before and distilled.
Again, the distillete defied all efforts to erystellize it.
It was docided that the hydrocarbon failed to cerystallize
bocsuse i1t weas lmpure, so an sitleompt was mude o purlily it
by sdsorption on sultsble adsorbants.

A solutlion of the hydrocarbon in 50 ml. of dry
petroleuwn ether vasz nassed throush o 20 eme. eolurm of
asetiveted sliuvina {stendardizes according o Drockwmamm),
et the coluwmm washed with tvo portions of dry ootroleunm
gther. Three sepurate portions of filtrate wvore collocted,
and the noetroleuwn ether cvaporated from ench. The residues
were cigsolved in mebthanol and allowed Lo stand overnight.
The first portion conteined white ncedles, which melied
st [0.2=58.5%, sfter three reerystallizetlons from

wothanol, the melting point was raised £0 70.3-70.79.
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Parther rvecorystallizeptinng felled Lo raise the melting
polnt. The vield smounted to 100 wg.

Hugicke (£3) reported ithe melilng point of this

ompound to be T4-75%, so it was deemed sdvisable o
gtitenmpt further purification in order to bring the
relting peoint uwp to thic figure. Fifty milligrems of
ylrocarbon were dissolved in 256 sl of dxy 30-60°
petrolsum other and filtered through & 10 om. coluwm of
gctivated slumine, and the filtrated saved. Then thr
successive portions (06 ml. each) of 50=809 potroleoum
ether were used to wash the coluwun, ami sach Filtrate
saved separately for luter asmalysis. & finel washing
of the c¢olumn with potrolewn other whieh contained aboub

< methanol was madoe. These five filivates were all
treated In the some raonmer.  The notrolewn other wag
evapor: teod smd the residue, 1 sny, a8 rvecrrstnllized
frox netiancl.

The Plret filtrats viclded o small amount of
erysbtelline rmberial (ebout 10 mp.) which melted &t T0.0=
70.4%. The sccond filtrate mave gbout U mg. of iy ‘stals
wirleh melted at ?@.ﬁm?ﬂ.é o The third filtrste yielded
8 very seumll smount (ebout 5 mg.) of meterisl ohich
melted st 70.0=70.39. ihe fourth e £fifth filsroics
gleided rnothing.

The bost roerystellized meterdsl from ithe second



fraction was dissolved in petroleuw: ether and put through

a coluwmn of fresh slumina. hen thls colum wes observed
under uwltra violet light, no discontiouity In the bhright
purplish~blue fluorescence could be noted. It was therefore
concluded that 3he hydrocarbon was chramatographleally

hovoseneous axd pure.

snalysis: Caled. for Ugglion; U, B2.893 1, .11
Pound 3 U,02.863 H, 7.22%
C, 92773 i, 7.07
The di-plerate affak?wm@ﬁhyl, naphthylel), c({ﬁ-
methyl, nephthyl-l) cthene wee orepersd from 15 mg. of
hydrccorbon and 30 mg. of sloric scld in sbomt 1.5 ml.
of methyl wleohol. Afber recrystallization, the product,

orange necdles, melted without decomposition at 167-167.29.
Aralyeis: oceled. for CpgHogliglies C, 56.25; B, 3.68
Pound : Gy 5G.19; BO1G;
o7 3.69

o

H,

R
W

The di~styphoete of the hydrocsrbon was prepared In

the same meancr as wag the diepiorate, from 15 mg. of

le Thie suthwor wishes o thank FHr. J. . 0lfe for this
enalysis.
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hydrocarbon and 30 mge. of styphnic aecid. Thoe product,
vellow ncedles, melted without decompoelticn at 180.5~
180.6%. & mizture of styphnnte end styphnic acld {Dep.
175-181%) melted st 166=-170°. leclther the di-plcrate nor

the dlegbyplannte dlssoclated In methyl sleohkol solution.

spnlyeis: Celed. for ﬁaﬁﬁﬁsﬁaﬂlgf G, 53.993 H, 3.58
Ford @ C, B4.07: 55.99;
H, 3.85335 3.02

Ltnother delgydrosenetion of 14.9 z. of hyiroesrbon
R 3 L @ R W . o N s s
XIV et 340 sove, ofter dlotiilotion, 11.0 o, of cvude
Dydrocarvon Ve e Yirst crvstellization svlslded 4.0 g

of crysitals. A1L1 peterisl which would not crvretallirze

wag ageln dehydrogenmted and repentedly ervetallized. The
total yield of pure mubterial wes 7.0 g. (384 of the
theoretical amount ). ?%?umaﬁmyl,aﬁgﬁtﬁjl~¢}, C(j&wm@thyl,
nuaphthylel) cthane lmperts e light blus {lucresconce to

its 80luilionse.
156 1,8«limethyl Picene XVI

1,3-~dimothyl pleene wams preparaed by eyvelielzing
{Qwomem 1 naphthyl-1l), X(5-ncthyl naphthyl-l) ethane
by the action of amhydrous alumimem ¢hloride in garbon
Lisuilide solulion. This noihod hams beon nsed in the

P

preparatlios of sleene (L2), 3,0,10«irIrothyl, and 5,8«



dimettyl pleene (25) and },8-dimcthyl pleceno (22).
TUrQe SreEmns ﬂffg(?ﬁm%ﬁhyl oaphtliylel) O S-methyl
naphthyl=1}) ethane fég disgolved in 30 rpl. of dry carbon
sulfide in a 125 ml. rlasc stoppered Mrlemcyer flask,
and 6 . of resublimed sluminum chloride was added in
nortions. The flask wase stoppered and shaken on a shaking

cratnre.  The reastion

moehine for three days

minture turned cark eand viscous vuring tuls trestment.
The nixture wag poured onto 80 g. of ice and 25 ml. of
sydroshloric acld, and the carbon bisulfide dictllled out
with cteam. The dark residue was disaoclived in W0O00 ml. of
toluene end the toluene solubion waghed ithree times wikth
1:1 hyorochlorie seild, three times with 255 sodium
hydrozxide solutlion end fipally with water. e toluene
was distilled wilth steam. The residue was scraped from
the loglr and washed repestedly with aleohol and ether,
until no more soluble material was removed by the ether.
Yearly all colored matter was removed by this treatment,
and the crude raterlsl was transformed into & tan powder.
The resultine tan powder was sublimed at 260° in
& Aot vecuwwer (1%).  The sublipate cns nlwmost pure vhite

5t h=s04%.  Une erystullizsatlion from toluene

seve lustrous white plstes wnich melted at 304-305°9.
Further recrystallization foiled $o reise the melting

point. The total yleld wus 420 mg.
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4 pure sanple of the pleence hyurccarbon obtained by
dehydrogenation of ursolie acid (U) was prepared by
repeated crystallization and sublimetion. ihis compound

melited at 303.5-304%. An intimate nixture of this

hydrocarbon nnd 1,8-Iimethyl sloene relted ot 303.5-305°.
Lo grder to deterpine whelher 'he reusction could be

carried out successfully ot o somevhet higher tompsraiure,

and o shorter period of time, another expsrlirent was mnde.

Pifteen milliliters of corbon bilsuifide, 0.8 g. of
;5{7wmxtmyl naphthyl-1) G<£u~mwthyl naphthyl-1) ethane,

snd 1.65 g. of alomioun chloride were warmed on o steam
bath for ihree hours. (he pixture was rested, and the
product purdified in exectly the seme way a8 just described.
The final product (70 mg.) melted at 3043057 and geve no
depresgion in melting point when mizxed with the previously
prepared 1,8-~dimethyl plcenc. t may be concluied, then,
that no rearrangoements resulted by reising the reaction
temperatureé to the bolling noint of earbon bisulfide.

1,007

cthyl pleene crystallires Tror benzene, tolusne,

zylenc, snd gyridine in the fore of lustrous whilte plates, whieh,
when pulverdszed, exhiibit 2 zlisht blue flucrescence.

solutions of the hydrocorbon possess & blue flucrescence

to & marked degree. when dlssolved in warm sulfuric scid,

the hyirocarbon isparts o green color to the solution, as

does the 1,8=dirmcthyl picene from dehydrogenation of



Friedelinol (7} and wrsolic acid (6).

Analyeis: Cnled. for Gmﬂgﬂf £, 94.08; ﬁy B.982
Fowad 3 ¢, 84.08, 94.23, 93.80
ﬁ»’ 5&%’ ﬁm%, 5&%
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