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IEPRODUDSTIUN

1a 1815, ~hevreull isclated a produst whish he salled *serint
by extracting zork f1irst with water and them with algohol. To the remaline
ing inscluble portion of the cork he gave the nawe *guberin’. auaasia@anlt.é’s
by treatin: this *subsrin® with alksli, and zubssguently acidifying the
alkall soluble porticn, obtained a brown presipitate whioh on oxidation with
nitris acid gave suberic acide Fe Vo ﬁémﬁ sonfirued this observation
and sagsested eaploying the naze "saberin® to refer to that part of sork
whioh was saponifiable; he beliewed that "gudberin® was a homozencous sube
stanse. Howarer, K.iig;li!’.s's by alcenclisg potassiaa hydroxide saponifisation
of *suberin®, isolated, wmons othera, an asid whioh melted at 36° to whish
ae geve the uame ®phellonic asid* (from the lreek ~ phellos = ocork}, and
assigaed to it the fourmile sﬂ%%.
Later, mum'f revised the formila of phellonic asid to Tp,
3#3(}34, Be Ve fsehmi&t.afa hoaaever, presented evidense {n support of Kiiggler's
original forsula, Cpai503. He belisved phellonis acid to be a oyelis
saturatsd m@w asid with the following struatures
»«:\?32::3{ I8y 5) ?Hci’:ﬂﬁ
%gﬂﬁ(fl—,ﬁli)?’i}ﬂ
My

16,411,112 desorived phellionio acid as & satu~

Sourti and Toamasi
rated hydroxy asid of forsula 3328“03. whose properties were identiocal
with those of o ~hydroxy behenic acid. Their conclusions were asupported
vy Zegae 30l

A cvasilerable anvunt of work has been done on phellonjoc acid

AA,



2.

:;gﬁggiﬁu structure weas sup osedly proven, and until recently this stracsture
h#i»aét been doubtede ITn partioular, Fe. Zetgsche and acworkcrlli‘lé’17’ia".
1§§ﬁ§¥31 have repeatedly isslated phellenisc acid, giving msthods for its
uﬁﬁ#ﬁt&zea from sork, and for the preparation of derivatives, and dessribing
aﬁr#@in of its reactions.

| However, resent work in this and other laboratoriss?ee23 pag
led to the belief that phellonis aoid is meither a twenty-two oarben acid,
nor an « ~hydroxy aside

It was the purpose of this repcarch to deterzine the strusture

of phallonic asid, and to prove this structure by synthesis.
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ie Jaseclatiocn and Parifiostion of Fhellanic Asid

The method employed in extrastiag reaw phellonje asid from zork
is essentially the gaxe az thgt ugod by ﬁaﬁ;aa&er?'QQ. Howavrer, 1% wus
found that raw phellonis asid could be purified more readily by recryatele
lization {rom several solvents Lthan by usiag Jetzsche's methodl® of
converting the acid to the potassium salt, recrystallising the salt, re-
ceaverting it back 0 the asid sand recrystallising the asid, although the
yields were abuut Lthe ssse. Jetasche's method of purifisation 1a objection-
able for other reasons than the gpreater leangth of tize 1t reguires. 1In
order to sonvert pshellomio asid €0 fts potassium s4lt, Zetische recomvended
heating the ecid in an open dish with 35 eguecus pobassium hydroxide.
Prom the filtretes from meorystalliization of the potassium salt Zetzsohe
:anlmt&ﬁlﬁ 120=0igosane dicardoxyliic scid wshiazh he clalmed was originally
preseat in the gork. However potassiuas hydroxide fusion of phellonie soid
zives practically guantitative ylelds of this dibasioc asid, 30, 1t is
probable that the 1,20~e6jovsans dicardoxylic acid is lormed during the
sunversion of the raw phellonic ascid inte jtas potrsastam salt; & pDew
substanse §3 thus introduced by what 18 suppesed te be a parificstion
prosesse Furthermors, Zetzashs used jlacial acetis acid as one of his
soclvents. n tnis laboratory §t was found that recryaiallizatioa of
pheilonic anid from glacial adetis acid considerably lowers the meliing
setnt of the produst tadfoating that partial scetylation ossurs, since

suponifiocation yislls & produst whioh =melis at the original valud.
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Be Frool of Gtrugture.

The most {uportant point of attack on the determinution of the
struasture of a compound is to deteruine i1is empirical formula as ascurately
238 pusaible. Thurefore, a sample of phellonis soid was purified by ro-
peated srystallization from a varfety of solvsats uatil ifvs mslting peint
#ag cvanstant. Tarbon and hydrojen snalyses, and neatrel sguivalonts
thia saassle indicatsd aa esmpirical Forsula of 32&“&&93 for phellenic acide

This empirical formula suz ests that phelloaic esid s either
a saturated alipastie hydroxy acid, or a saturated eliphatic ether acide
That 1t 13 s ssturated compound $s shoan by the a3t thut phellioenie asid
doss not deooclorigze either bromine in sarbon tetrachloride selutioa or
potassium persanganate, unor doss it impart color to & sarbon tetrashloridie
selution of tstranitromethane. That phellonisc adid 13 un acid is obvious
singe it can be titrated to & sharp end poiat, aad foras both salts sad
esterse 3inse phsllonis asid also {orma an aszeiyl derivaetive, it is
apparently ean hydroxy asid rather thas an sther asfide Partherasore, a
ferswit fnol'l daterminatian?“ on pheilonis esid showed it Lo possess two
astive hydrogens, whereas the whole molsoule uses up a total of foar
meles of Jrignard rea .ents This further corroborates the conclasieon that
phellonic acid is ar hydroxy acide

The method whish gu; wested itselfl as the most plausible in the
detsraination of the structure of phellonis acid weas to oxjdige the hydroxyl
groap to & carbonyl, prepare the oxime, and then after a Jsokuzann resarran;e-
ment to cleave the amide thus formed and t0 $solate snd study the {reguents.
Howswer, 1t was impossible 21ther to oxidize or Lo dehydro enate phellonio
acid and {solate a pure keto asid; the reastion did not proceed, the oxi-

dation went too far and alesved the molecule, or stme side reastions osourrsd,
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in spite of the facst that sany methods, with varying sonditiona, were
tried. Uxidation with ﬁrﬁg in zlacixl acetic azid {rom reocm temperature
to the Boiling point ef acetis acid, cxidatfon with polassium psrman snate
in agetone at room temperature, palladium dehydro;enation at 3009-320°
for taree hours, supric oxide oxjdaticn frem 1509 to 2209, oxtdatioa by
lead tetrascetate in zlesial agetic asid at 60°, an oxidationwredustica
rosdticn uaing asetoas, Or p-desagoguiatae, and aluminum teriiary butoxide,
sud hydrogen poroxide oxidatiom, im the presenss of ferrcus sullate, on
both phellonfo asid and ethyl zrellonate were all studied in an attempt to
isolate the sapsotsad keto-aside

Attempts to propars the unsaturzted asid, by dehydration of
phallenic acid, were also unsusoessial. Heating phellonis asid aith
jodine in toluene {or three houra at She Holling point of toluess lelt
the asid unshanjed. The jodo derjwstive of phsllonic asid was prepared
by the use of hydrojodic asid in ?aanol. and this compound was refluaxed
for twe hours with 207 alosholis potassium hydroxide. The resuliing some
pocnd savre w nezative test for ansaturaijon using bramise in sardon
tetraculeoride, or tetranitrozethane 1n curbon tetrashloride. jipparently
the iﬁ@@ derivative had been reducsd Lo a saturated acid; the compound
formed save & negeative test for halosen using the Beilstein test, and
aolted at the same temperature as & soapound propared by treating the jodo
derivative with scdium i{n anyl slechole 4 muixed melting point of these
two products shoved no depression.

Uxidation of phellonis acid with ?rﬁg in glaoial asetic acid
givas a =ixture of a new asid and what appeared to be phellonic aszid.
These sers separated by taking advantage of differences ifn thelr scludilities

in asetone. This new asid yus'srystallizaé repeatedly until jts melting
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point sas oonstant. Jarbom end hyirogen anslyscs and a detsraination of
1ts neutral eguivalent indisate for this acid an empiriosl formala of
Sualiyalye & dibasio acide The welting points of this asid asd its dimethyl
satker are Iin goed agreeaent with those given in the liharmtar¢25*3$'2? for
Lezdmaicogane dicarsexylio avcid and {tas dilasthyl ester. Ruuvreault-3lano
ré&ustiaa?7'za of the dimethy1l ester gives the correspoading decosanuthylene
&lryocle A previcas preparation of this dompound sould not be found in the
litorature. Hossver, Shult,ga has prapared the polyastaylens glycols up
te teecuty-one sarbon atoms, wnd gives in his puper the swooth curve rezulte
iag winoa aelting polats are plotted azainst the sarbon content. Txtre~
pelation of this curve Lo twsaby-two carion atoms jives 2 value which is
ia s00d agressent sith the weliing peint foand for the dososamethylene
alycede

The 1,20=eiocsune dicarboxylic acid can be pregared much wmere
readily, and fo alacet quaaiitative ylelds by polassius aypdroxide fusion
ef paellonic acide Tnis fusion was {irst atieuwpted 2y 7. sonaided uho
fsclated a dibasic acid meltiag at 121° to waioh he save the formala
To1ligoCye e named this acid *phellogeais acidr. Zetasshet? repeated
this fusion more carsfully and found that the fusion liberated one mele of
Jlp Lor every nmole of phellonis acid oonsumeds. e identified phellegemnic
acid a8 l,ij-nonadecans disarboxylis szjde Sinoce letrsshe belisval phels
lonis acid Lo be X -hydroxy behenis soid, and since one garbon is lost aa
g duriag the fusion, he goncluded that phellogenio asid aast have nlneteen
garbon utoams. The medchaniss wnlch Zetzsche sujzests Por the fusion 4a
improbubles, as it invelves the oxidation af a terainal methyl group to
sarsoxyle It 18 stran, e thaet Zolssshe sheald have assizned thia strasturs

$0 phellojenis acid, particalarly sinse Lhe melting point of the fi{methyl
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szter 18 hisher than any previsusly reported, and a mixed melting peint
of the 4imethy) esters of phellejenis anid and 1.,20-elcosans dicarsexylis
a21d showed no depression. Purtheormore, Tetzsche's carbon and hydirogen
asalyses and his detsreination of zethowyl in the dimethyl ester of shels
lesenis azid sheok mash better with values sallulated for the dimethyl
sptar of 1,¥-=0i{s0sane disarbozylic asid than with those oalsulated for
1,1 F=nonadesane d4izarvoxylis asid,

The phellogenic aszid obtaimed in this laboretory, amd its
dimethyl ester, are fdantisal with the dibasts suid, and itz dimethyl
ezter, obtajined by ?r&s oxidation of phelloajs aoid. Therelfore, phel-
logenia asid s 1,20-04c0gane disarbexylio acid and not 1,1l f-nonadesane
dizsrvoxylis acid as Tetzeschs has sujested.

Since 1.,20-elcosane dicarboxylic zoid fs obtained from phele
lenis acid sither by oxidation or potassium hydroxide fasiom, it is
ohrious that there sust be at leest twenty oardons in m straight shailn
geparating the carbem holding the hydrexyl zroup from the carbdoxyl sroups

The only pogaible struotures whish would satisly this sondition are the

fallewing:
THLUH({ T8p) pafCCR HyTROH( OHg) 21 CUCH
(D (11
(783) 270H( ) 207°00H "y CHCE ( THp) 57008
{117) {1v)

Strusture 7 i3 ezimin&téé since a teenty-four sarbdon dibasie
scid would be wxposted on oxidation er potassium hydroxide Easieawg of
phsllonis esids Strusture Y17 is elininated since on oxidation the
sxpasted producta would be asetone {and/or asetic acid and ocarbon dioxide)

and a twsaty-one carbon dibasic agide
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1a order o aliminate gstrusture IJ! conclusively, an attexnpt
was made to roplsas the aydroxyl group in poaellonls acid by hydrogen.
Dlenmensen nﬁwﬁw¢u05ww was of noe avaeil, seo phellonis asid was treated with
hydrojodioc asid snd red phosphorus in a sealed tabe for thirty hours at
150%172% The produst fsolated atill gave a positive Reilstein test for
aalogen. Hosating for ocns-hundred and twenty hours also guve a predact
which save a poajtive Boilatein teste It was Tound amore socaveaient to
prepare this iodo derivative dy refluxiag phelloals acid with hydroiedis
asid im glasial acetis aaid or phenocl. The lodo compound thus prepared
sas reduced using sodium and aznyl alsohol.s The resulting compound gave
a negative test for halogen. HAepeated corystalijisation and attempis teo
purify this acid by means of converting it Lo the =methyl and ethyl esisrs
and crystailizing thew gave a produst wiich zelted a little bslow the
tonperature given in the literatare £or the awltiiag point of o~-tetra-
guaancioc 9ﬁ»n.ww Howaver, the welting poiants of both the methyl and ethyl
estears wore in ;00d agresement with the wvalues listed in the p»wﬁqaﬂﬁaeww
for ths corraspond in; esters of netetrascsancis asid, Hencs, the carbon
skaleton of phellonic soid contains a stralizht caain of osrbon stoms.
Struoture 711 for phasilonis scid, therefore, is definitsly ocut of the
juest ion.

If the gerrect strugture were 17, phellonis ssid should zive a
pesitive jodoform test, but bota jhellonic acid and its sethyl ester failed
to zlve any fodofform when treatsd with jodine {n potessiuc iedide 1o an
alkaline dioxan aclution at 60°.

tructure IV, then must e the sorrest strusture for phellonis

maid, and the 23id is 22-hydroxy netetrasesancic acid.
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Ce Jynthesis.
In arder to prove the sgtrusture of pheiloafo asid definitely,

an attempt weas made to synthesize it. The [irgt methed tried wmas as

followss
sprnoad owy : & ?YI Jﬁ A i oW 8%
ﬂ St ;( ,%)m’?fﬁ{ﬁﬁi ?iz%{}k 2:33%;( gﬂa) 29%?9%3
KT e ie - ary n _, o y
e 3{9«5}( ﬁz}m 3(‘@033 + 1 mole ,,25‘!5%5! ;-t.!}%;-) > 5‘3@( f:ﬁz}%%ﬂﬂﬁ; g ¥ ;

CopH gTHOR( SH) 5o TTOTH

On traataent of & sclution of the dimethyl eater of 1,20«
eisosane Adisardoxylie asid in dry sther and senzene with oane mole of ethyl
magnesium dbromide, deccapositjon of the complex yislided a uixture {from
wirtch a large amount of the diamethyl ester was recoversd unshanged. 7Tt
was chvicus therefors that the reastion did not proceed us desired so the
low meiting produst whish was also faclated was aot investigsted further.

The next method of synthesis tried was as [ollowas

HOUS( 0Hp) 2 200H gi’%“_; aHyCOn( MMg) ggcocoy By xeon{omy) 02007y
2348
Hdy noon(aay)goootony 39812, alon(2mp) sga000my SRR,

07 670( 31ip) goooany ~ABLy 2 HeoNON( M) 29 3007H;

The éimﬁzhylvastur of 1,20=0is0gans dicarboxylio acid waz
prepared in the usual manner end converted to the half-ester hallw-acid
by a wothod similzr to that esmplayed by ﬂﬁ;lﬁkﬂjz for the lower acida.
The di{methy]l ester wag dissclved {n a mixtupre of wethanol and bengzene at
room teapurature and partially sspomified by aﬁdia@;nvnr a pericd of ten
heurs, with stirring, one-fourth o the nesessary amount of a potessiun
hydroxide {in wmethanol) to sompleteoly saponify the ester. 3Iinse the
alikall malts of these nigher acids are inscluble in pstroleum ether, the

asponif isetion mixturs was evsporaled to dryness in wvasue, tho rosidas
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sround ap and repeatedly leashed with boiling petroleas ether Lo remove
the uasaponified dimetayl esters The residusl potassiam salts were dis-
solved in sars water and, with stirring, three-Fourths of the necessary
saoaat of hydroghloric said neeessary to completely liberate the orzania
acids was added; the half-ester was sepzrated by centrifusing. 3 slurry
wag made with 00ld methencl and susied dry as guickly as possible to proe
rent hydrolysise. The dried residue which contained some potassiam salts,
wns leached with petroleum ether in order to resove ths half-ester half-
agide The halfwester hall-asid zo obtained was quite purs as neautral
ejuivalents indicateds The acid snleriie was next prepared by means of
thiomyl shloride, and excess thionyl cnloride was removed by distillaeticn
in vasuo. 4 azall amocunt of dry toluene was thea added and removed by
digtiliation in vasuv. In order to remeve the last trases of thionyl
ahloride, the last operation was repsated. It §3 nesesgary t0 remove the
thionyl chloride cempletely ia order that no sulfur gsempounds be present
to pelson the gsatalyast later.

Using a method similer to thal employed by Pichter and Lurie, >
the keto-cster was prepared by adding & consfderable excess of a toluene
scluation of ethyl z2inc {odide t0 a dry tolusne solution of the ascid ohloride.
This opesrabion was carried out in au atmosphore of dry nitrogen, as the
alkyl zine fodides reast resdily with bdoth water and oxy en. The gozplex
first formed was decomposed with dilate asetis aceid and the keto-ester
fsclated. Tarbon and hydroen analyses indicated thal the ketowgster was
ast pures. In the reaction given sbove, the use of the organc zine som-
pound i3 preferred to the use of the Irignsrd reagent, becsuze the lorser
will reast only to the ketone staze and will not affest the ester group

appresiably if kept at room temperatare, whoreas the Grignard reagosnt w#iil
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reast readily with doth the sarbonyl and the aster Jroups.

Atteapts to hydrogenate the keto-egter wsing hydrojen and
Aams® aatulyatsa (Ptﬁa) at room temperature and atmospheric pressure,
op at aixty pounds per sguure insh were unavailinge Ranay nlak‘135 under
the sase comditions likewiss £41d not catalyse redustion of the koloe-esters
The keto-ester was finally aydrogensted in s bomb at a pressure of 2300
1h8+/8¢ge 1R. and a temperature of 150° using e acpper-chromium oxide
aaxnlynt.gﬁ This satalyst weas chosen because 1t has bessn shown to be
agtive in the hydrozenstion of oxygen compoundse The hydrosy-ester was
{solated and purified by repeated orystallizations from petroleun ethere
The aslting poiat of this syntastie hydroxy-ester was the same as that of
methyl phellonate, and 2 mixed melting poiat showed no depression.
Saponif fcation of the gyathetic ester yielded an acid which on purification
by orystallization =melted at the same teaperature as phellonic scid, and a
mixed selting pojat showed no depressions

Phellonic acid, therefore, 13 2e-hydroxy netetraccgancis acid.
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A» JMethod of Jsolatjion end Furificatjcn of Phellonio icid.

T¢ a boiling aclution of 284 gos. of sodfum hydroxide and 738
a8 of sodius bisulfite in 20 l. of water was added 1300 gms of cork wmeal.s
Tae soluticn was kept beiling for three hours by zsans of an i1axersed
ooil of copper tubing through whjiah stesm was passed. The mizture was
poeared into a sloth aack, and wille still hot pressed in a cider preosa.
The cork residue was again subjected to the same treatzent. Duriaz the
beiling, water was added Crom time to time to replace thatl which evapo-
rated. The scork was thea washed {ive times with 20 l. portions of boiliag
water and pressed hot eash time; the lest filtrate was caly a light reddish
Drowne

The sork, which was now free of most of the tannins, was allowed
to stand overanizht 1in 15 l. of ethanol, pressed, and extrasted twice by
boiling 1t for three hours with 15 1. portions of ethancl each and pressed
hots The residue was saponified by beiliag i1t with 375 gms. of scdium
hydroxide in 9 l. of ethanol for tihree hourse Lne nalf of the cork was
sdded at Uirst; at the end of three hours the other hall wvas added and
the whele was then bolled {or three hours mors. The aoerk was then drained
and pressod hote The filtrate was saved. The residue was saponified
further by boiling it overnigsht with 225 gms. of sodjum hydroxide in 6 1.
of ethanol and again pressed hot; the filtrste was added to the cne pre-
vicusly obtained. The remaining product was leached thrice by bofling it
with 3 1. porticns of ethanole The cork was pressed hot after each

trestrent. The residus, wshen dried, was a 1§ght brown powder and weighed

sCourtesy of the Airmstrong 2ork 20
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75 zmse The filtrates were added to those previcusly obtained.

The ccabined alscholfs Filtrates were saturated with S0, by
adding dry fce, hoeated to »oiling and pressed. The sodium carbonate
residue was washed thrice with 3=5 l. portioans of voiiing stiancl; the
bulas of the ethancl was removed sach time by pressing. The filtrates
were combined and evaporated to dryness using vaduum distillation towards
the end.

The residue, conaisting of the sodium salts of the saponiflfisd
acidas, was taken up in 10 l. of hot water sont.ining 45 ;3s. of sodium
ghloriie and filtered hote The {ilirate was heated to bhojling and
saturated with sodium ohloride., After cooling to 40% 4t was filterod
through cloth, and the sodiux salis were washed with oo0ld saline solution
and Piltereds The sodium salts were then taxen up in 3=4 l. of hot water,
an exceas of hydroghloric scid added, and the mixture heated until the
free acids wesre sompletely melted; asfter asecling, the sater was poursd
off the gsclidified asidse The prodact wayg azain melted under dilute
hydreanlerie um:d; sooled, und the water svlution poured off. The acids
wsre then washed by aelting thex ander j=§ l. of watsr three times. The
arude phullonis soid obtainsd this say wes a juany bDrown mass seizhing about
150 gEmse

The raw phellonic s«oid was next taxen up in 3-4 le of hot
shioroform, charcocaled, and filtereds The filtrate was dried with
anbydrous sodjiam sulfate, filtered, the sodiam sulfate washed with shloroe
form and the filtrates heated and charcoaled agalne. The filtered asclutioa
was atill brown. The chloroform sclution was svaporated to 1 l., cooled
in an joe~salt bath and [fltered. The product was rescrystallized thrice

from 1 1. porticas of cshloreform, onse from 1.2 1l of acetons, and ocace
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t‘ﬂm 1 1. of othyl asetate. The product, almost white, melted at J0.592%
It was recrystallised from 1.5 le¢ of ethyl asstate, and then froa 1.5 1.

9& shloroforms The drisd produst, wihich was prastisally white, wei hed

5% gmse and melied at 929 93.5% ©During the recrystallizations the soluw
tions were allosed to sool slowly in order that the produst =i jht be more
sasily Tiltersd.

4 sasple of the above phollonic acid was recrystallized rep:atadly
rfuﬁ aany differsnt solvents without materially changing the melting point;
the product melted at 73%93.5%,

Anale Tals'd for §2*3%3G35 Te The93; H, 12.53; ¥eutr. eguiv.
38446 Pounds 2, The81l, 74835 #, 12.64, 12.69; Neutr. oquiv. 336.3,
33Te3y 387.3.

Deterasination of Active !ydrojen by deans of a irjgnard Haohine.®

inen 00353 gmae of phellonic ssid was trested with 1.760

millinoles of methyl waznesium bromide in diamyl ether, 13.25 ml. of methane
wns oollected at 29.4° 7. and 764.5 mm. pressure. (n adding one ml. of
water, a total of 22.35 ml. of methane was sollested at the same temperature
and presaure.

sfllimoles of phellonis asid (@2&Hh563).......¢... D.2218

millimeles of JIrignard reazent eecseesssevecsescae 1760

millisoles of mathane {rom astive Hydrosen eceveses Ua4320

total mfllimoles of nmoethane evelved eescssscccccce D.8365

moles of methane per mole 0f ACid cecscecsssecccss 1496

wcles of Jrigaard reacent ased per zole of aside.. 3.94

Fhen tested for unssturetion, phoellonis asid, as preparsd above,

d1d not decelorize dromine in carbon tetraschloride sclutica, nor potassiam

peprasnzanate in aguecus solation at onze, nor did {1t alter ths coler of &

*Jourtesy of F. J. Tingate.
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soluticn of tetranitromethane 1n sarbop tetrachloride.

Be Proof of itrusture.

raparation of ¥ethyl Yhellonste.

(ne gram of pheilonioc aoid was diassclved in a sixture of 200 al.
of methancl and 3 ml. of sulfuric asid. The asixtars was reflusxed for 10
heygrs then allowsd to gool slowly to room temperature. fter the solution
had been s0oled in an fce-salt bath it was [iltered and weshed with ocold
metnancl. The produst waes redrystallized {rom methanol, then twice [rom
petroleus ether (50-70)s The dried methyl phellcnate wsited at 73.4%75%
Zetasoneo reports & meiting point of The5%.
Anale. 2ulo'd for 335350635 2y T5e323 By 12644 Pound: 7,
750170 75303 iy 12463, l2472.
Preparation of icetyl Fhellonjec asid.

Cne gram of phellenis asid was refluxed for 3 hours with 3 ml.

of soetic anhydride and a trage of sulfuric asids m cocling, the sclutiem
was poured upon grushed iges. Then the jce melted the orystels were [{ltered
aal drisd. The product was then taken up in 15 mi. of petrolean etner
{50«70), allowed to gool partialliy, snd filtered. fThe filtrate was soocled
ih s 10e-salt bath snd filtered. The sesond precipitate was resrystullized
twice from ethyl asetate. w¥olting point, 77.5%80°% Zetzsohe 0 reportas
a value ef 73%

Anal.® Cale'd for TeMenluys T 73419 H, 11.82. Pounds 7,
73017 ¢ T308; Hy 12411, 12407

dride Uxidation of Fhellonjc isid.

Delb gha of Iriy was dissclved ta 15 slse of glasial asetis acid

*Zouritesy of Re Ts Talye
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(previocusly distilled from Tr03}, and then 0«4 gme of phellonic esid was
added. The aixture was kept at a temperature of 70%30° for 45 ninutes.
Altacazh the sclution still gave a poaitive test for 2r®* with stner and
nydrogen peroxide, it was poured intc a mixture of 127 ml. of water and
5 ale of hydrochloric acid. after dijesting this azizture con the stoeanm
bath {for one hour it was allowed to gtand overnight, filtered, and the
presipitate washed «ith water and dried. The precipliate was tsken up in
100 mle of hot acetone (it d41d not all dissoive), sonled te reom teuperes
ture and iltersds The pregipitate meltsd slightly above the melting peoint
of phellonic aside The filtrate wns evaporated down to 50 ml., cooled to
3% and filtersd. This ssoond presipitato melted at 121°=122.5% 1t was
taken up in 25 sle of hot acetons, filtersd at room Lesperature and the
£1ltrate evaporated to 10 ml., ccoled to 0° and filtered. The precipitate
melted at 122°-124°% It was recrystallized from toluens, and then the
operation above was repested. The precipitats now melted at 1224 5%=124.29,
&ctaaahal& reperts the aeslting peint ef 1,20=eicosane dicarboxylis anid
£6 98 123055124459, fuziska®d reports a valus of 120%122°, Nzrwemnw‘?ﬁ
a value of 123.7%

Anal. Tale’d for ﬂzaﬁﬁsz: O Tle3ls #y 11e43; Neutr. eguive
13563« Pounds Oy, 71e41, 71.59; H, 11.53, 11le53; Neutr. eyuive, 132.56,
183424

Atteompts to oxidize phellonis acid with 2r0; and stop the oxi-
daticn at the ketone astaje were unsusoesslul, althiough the reastion was
tried at room temperature, at 60° and at the 5oiling poiat of asetic asid,
for varying langths of tise, and using waryling proportions of reagents.

Potasstum Persangeanate Oxidation of Fhellonjs scid.

Cnewhall gram of phellontic asid, T.152 gme of potussium

permanzanate, and 200 al. of asetone {provicualy distilled from alkuline



17«

psraansanate) were shaken oontinacusly for 2§ pagra at room Pemperaturee
The axsess KinGp and the LnCp wore dejomposed with oxalic asid and dilate
sulfuric asid. Tas avetous wag djistiiled off, and the residuss leashed
with hot shloroeforme The chloraform lsasaio s were svanorated down to

15 mle, cooled, aud Ciltasred. The produst zelted st 95%-103° oy dis=
selving this produst in L00 ml. of acetons and {iltering at room tempera~
ture, about cne~half of it waa resovered. 7Tt melied at 34.5%96.5%,
sbtaspits to faclate any aharp wlting product frow the acsione {ilirates
wap unsussessful, as was an sblespt Lo prepare a 2.4=dinitrophenylhyirascne.

Palladjum Dehydirogenation of ihellonic icid.

Cne=half gram of phellonic and U255 gme of Palladiuwm charscal
wore hsated for 32 hours at 300% 350 in en atacaphore of anttrozen. {a
svol ing there appesred to be an odor of lower Patty asids fo the produet,
a0 1t was lesohnsd with wablere Attoapias to prepare a pephsnyl pheazoyl
derivative roa the leashin ;s were unsaccessful. The water insclubie
aaterial wes leashed with hot galorofora, and the lewshings ses,orabad to
drynesse The residus was issolved in hot asetons, ¢ccled and {iliered.
The presiziiate melted at 79%31% fThe filtrate, on evaporation, ylslded
& produst which was seal-z0lid st room tempaorsture.

Juprig Gaide Uxidation of vhellouje Acid.

A saall asmple of phellonic acid was mixed with powdered Jul
and heated in an ofl bath to 200% There was n slji kit svolution of e gas,
probably water vapor dae to the lermation of copper phellonats, ainoce on
socling, the resultant orzanic portion was colored zreens. Furification
of the product gave a sabstance which melted at 36%. Ho motigeable

decolorization of the blask Cul to red 7u ook plage.

Lesd Tetrascstate Uxidation of Inellonis Acid.
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De2 zme of phellenic acid was dissolved in a mixture of %0 ml.
of glasiml acetis asid (previcaaly distilled froa :rﬁj}. 20 amle of chloro=
form, and a few ml. of asetis anhydride. at 60%, with stirring, 0.36 ime
of Pogly was aldded ia small porticas over a pericd of about cne hoar.

The teuperaturs was raised to 39% 352 and stirring continued for 2 hours.
The resction mixture was then heated for 12 hours on the stsam wath, the
solvents evaporated dowmm te 10 mle, the lead salte decomposed with dilute
hydrosaloric asid, and thne erganis material eoxtrasted with ether. Attempts
to purify the ether oxtracts by crystallization from different solventa
wero unaveiling, as the meliiaz peint of the product would be elther ralsed
or lowered depending on the soclvent used. Prastional orystalljzation
yielded as one of the products e substance melting at 74%-75% cince this
sugzested that posasibly aselylation had ooccurred, this produst was saponi-
fied te yiold an acid whish melted at 94%=95%, phellonio aside Attespts

to prepare a 2.5=-diniltropaenylhydrazone froa the other frastions were un-

sussessfula.

As3d By Cppenausr's Hethod. 37

freparation ut'ﬁsggnatta Alsajnen tert.~Butoxide. A small amount of

Eranalar alaminun metal (uaillinokrodt) was treated with dilute sodium

hydroxide until a vijorcus svolation of hydrogen coourred. The aliall

was decanted, the alazisun washed several tises with water, and then
shaxen for l-2 minutes #ith a 1% asolutica of Hy%lgye The H 01y solution
#as poursed off, the alumniman washed geveral times with waler, then with
ether, and fiaally with propanelez (previcusly distilled twioe frow Ial

and ouge from setallic sodium)s The aluzinas was fummedistely covered with
dry propanolez, a crystal of iodine wes added, and the mixture heated ander
ral'lux (oondenser protestsd by a 7anly tudbe)s The reastion degan promptly

and was procceding briszly watil it was stopped after about 15 minutes.
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The propandleZ was pourasd off, the astivated alusinus wasned twice with
terte-sutyl alochol {previcusly distilled from metallls sodium, me p. 25%),
taen guickly sovered with dey tart.edatyl alsohel and heated ander reflux
{sundenssr protostsd by a Jall, tubsj. The resdtion began promptiy and
progceded fairly brisciy for about 30 ainutes.

i sasple of 40 gase of alumimim was amslgasated, as deszribed
apoTE, and covered with 232 jase 0 dry tert.-butyl alovhol. The butoaide
{including unreadted aluminue) aiready prepared was added guickly, toaen
tihe mixturs was heated uander reoflux, the cendenser being protscted with a
Qally tube which led to a bubble scuanters The svolution of hydrogea was
fairly briske aftor 2 hours of refiuxing, 00 =zl. of dry easzene (previocusly
distilivd from scdium) was ndded and She mixture refllused for 20 hours uatil
noe aore hydrojen was siven off. The mixture was csentrifuged hot, and Lhe
supernatent liguid, #hich was slsar but a dark brown, wea desanted. The
residue was washed with 400 nmle of hot dry benseue and cealrsfagede The
benzene sclutions were combined and svaporated to dryness uader reduced
preszsare. 4 yield of 156 guse of a grayish pjrasular saterial wes odbtainsde
Asetonse. Urdinary acetone was distilled tajce from alkaline permasgammve,
ense from alusinus tert.-butoxide, oase {roa Fresnly fused potassium
hydroxide, and sisuin Prom sluainus isrte-butoxides
dethod. (me yram ag wethyl phellonste was dissclved in a mixture of 15 =nl.
of the speoaially purificd acetone and 20 ale of dry benseos (previcusly
distilled from metellic swdlum)e This solution was heated to boiling and
ons zram of alasimim terteebatoxide in 10 mle of dry beiliag benzone was
sdded. The aixture was refluxed {sondenser protected by w a?l, tube) for
3 Bowrse wm ooolinge 4§ mie Of water, thea 10 mle of 197 sulfurio asid

{a:i2 to conge rod) was added. A vad esulsion formed on shaking, 30 a



large volume of both water and Bengonhe were adled and the sixturs centrie
fugsd to breax the smulsions The beazsne layer was wasded #ith water

unt!l free of acid and ewvnporated to dryness. The residue sas resrystallized
Lroa petroleusn ether [$0=100) to ;ive a produast wmnish =melted at 73”-?&“-

A mixed melting point #ith methyl phellonate showed no depressions

Lxfdation Using p~Jenxojuinons. 3 boilisg solation of one gran of aluxizum

tortemspatoxide In 19 al. of dry vengzens wus added to u bHeoiling sslatioen of
5 s2se of dry p-tanzegaincae and ons zram of methyl phellenste in 30 mle
of 4y benzene, and refluxsd {gscndenser protectsd by a >all, tube) for 3
hourss 1o sboat § minaves tae solaticn had turnsd e 1izhd purple which
kept getiing Jespar in ceoleor. After about 2 hours a vory dsrk purpls [%)
prasipitate hzd formed, whizh xeptl setting acre and more woluzinscus.
#ddition of 25 mis @f dey banzene 34d not dissolse 1t

PFour mle of watar and theu 10 mls of 107 sulfuric acid was
added and shakeone A bad emulgion forced 80 a large volume of both wster
and venzeno was added and the aixture centrifuged. The benzane layjer wzs
wasned repeatadly with 2ilute azsmonle then with watsr, and the beazone
evaporated Lo dryness. On attempting to srystallize the residas from
petroleum ethor the material could not bs indused to arystallize, so it
was saponified to zire wn asld whiah melted at 33%93% 4 mixed malting
point with phellcaje acid gave o deprazaicn. 3Iinoe this was only a part
of the total starting material, the s-ldds which aapar@tsd in the centris

fugatien wers worked up to give sa asid whioh melted at 33.5%71% 4

*jt is {interestia; to acte that p-benadguiacas and alumiaum
terte=butcuide in dry beasense will net caange solor apprediably even
aftor refluxisg for 30 ainutea. Howswser, when z few drops of dry propancie
wre added, the scluation turns a dark purple in a few minutes.
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mixed zelting point with phellonis 2018 showed ne depression.

¥hen the axperisent was repoated using 0.3 zm. of ethrl phel-
lenate and 2425 gme of p-beazoguincne, an asid was fsolated which melted
at 38%.39°,

ggérﬁgaa Foaroxide Uxidatione

Ope sraw of phellonie adid way dissolved in 200 ml., of zlasial
satis enid, a smzall amount of Feﬁﬁv?ﬁgﬁ was added, and at 20° one mli. of
307 figly addeds The mixture was hested to belling, dilute hydroszhloris
a2id was added, then the mixture cooled and filtered. Redrystellizeation
of ths solid from benzene gsve a preduct which melted at 36%399,

The experiment wasz repeeted, adding a large exceazs of hydrojgen
peroxide and heating for & ionger peried of time. Two products were
jsolated, one of whjoh sslted st 70%72.5° and whish geve no depression
when a mixed smelting peint with acetyl phellonic acid was taken; the cther
produst welted at 89%-91% saponification of the Cirst produst gave an
acid which melted at 90.5%=27%

Potagsios Nydroxide Pusion of fhelleanje izids 14,20«sjcogune Dicarboxyiis

£Q gﬁ-

Fifty grams of potageiun hydroxide was fused 1n a ¥ srucible
(slaszped in & ood’s metal bath) et 280°, let cool to 2%° and § zus. of
phellontc acid addede The potagssium salt formed a zusmy solid mhich 414
aot dissclves The teaperatares was sradually raised to 3509 over a pericd
of 0 minutes. Between 300%320° there was a vigorous evclution of a Zas,
and the potassium sslts became sore Jsramalare On gccoling, the sclidiffed
sass was dissolved in about 300 ml. of hot water and then an excess of
Bydroshloris adid was mdded and the mixture cooled and filtared. The dried
product weished 4.8 zmg. and melted at 121.5%124% Recrystallizaticn

from asetene zave a product whish wmelted at 1:2.5%124.5% .
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Preparation of the Dimetnyl Vater of 1,30-ejsosune Uicsrbozyiie ioid.

Je5 grae. of 1,20e0icosane disarboxylic ascid was dissvlved ia
a @ixture of 1 l. of dry sethsancl snd 5 ale of sulfaric acidse Toe mixe
ture was refluxed oreranight, oveporated dowa Lo 300 amle, cooled, filtered
and wsshed with sold metaancl. Swcrystallization of the produst from
100 ale of petroleum sther {50=70) save Je3 zas. of sster melting at 56.5%
63.5% Furificaticn of a ssall amovant gave a prodact waish melted at
6Te5%=6740% zetasonel? reports a value of £3%699 for the preduct prew
pared in the same Bannwr, aithouh ns oulls 14 1.l9-nonadscans dicardonyito
acid dixothyl sater.e He liﬁtslg'zg‘a melting peint of 729 for 1., 20-sicosane
dicarboxylic acid dimethyl sster, et flads uc depression ovan & wixed melte-

ia; pouint of the Ltwoe Zieglur and Ecchaihu&mwr27 &ive a value of ?1°—?2”-J

=23
g W )

Tauii lists & weibing point o &5.ﬁ° for Ly 13-nunadegsae Jisarboxylis
a3id dimethyl ester, and sxtrapdlaticn of the carve plotted from the lower
dimstinyl estors gives w valde of avout 63% for the disethyl esier of the

ti&i’@ﬁtyﬂtﬁﬁ garnon divasic asids F‘t -

az oo
gk

pnales 7Talo'd for ﬁggﬁﬁsbgz S ?Ele; He 1leb62e Founds
?205;2. ?2.2;?; e lla?B. llo?ﬁc

ﬁ?ﬁ#ﬁﬁﬁltwﬁlaﬁaz?'zﬁ

fedustion eof the Diwethyl fstere Dogsogasetnylene
Gigsole |
2wl guse of scdiam risbon ware pressed iato 00 mle of dry

bengene and one yrawm of 1,i0-0igosane digarboxylis acid dimethyl eater
was added. The reaction f'lask was sonnested to a condenser protegted by
& Gally tube and a dropping funnel conteining 25 wl. of dry butanci. The
rwaémiau Bixbure wus heated €O goentie boiling and the outancl added over
a paried of J bourse After sianding overaight 57 ale of 357 esthwmncl were

added and the sixture was rel’luxed or P ajautes. The solution was



23

washed ropsatedly with sater; 1t aas negsssary Lo senirituge the nf xture
to breas tie esulsion Curmsde The eniene layer plus the centrifuged
sclidswas evuporated to dryness, and the residue was loasned with 130 al.
of boiiing petroleam ether {;0=139) and filtered hots The leasiiugs were
evapcrated te a volume of 1O mle 20d oooled slowlye #llerstion and purifie
sation of the precipitate gave a prodact whish noited at 105.7%106.4°
#nich 18 spproxisately the v-lue oolatned for $he dogosanethylene glysol
whea tas curve plotved by ﬁhaitga i3 sxbtrapolated to Lwenbty-twd carbon
Ghonge

Aaal. Tals'd Tor IyoHeelos Oy T7.125 He 13.58. Founds 7,
TTelZe THed3; He 13463, 1372

<1?ﬁﬁfﬂrﬁ,§ﬂ§0ﬁ2°ﬁm

Je2 jue of methyl phellonate was dissolved ia 5 al.e of diovxane
at 60% A sclution of 2 ml. of 105 #aGH and encagh Ip in #] to coler it
yellow in 5 nl. of diocxane at 609 was adued siowlye The first Cew drops
lost their ysllow goloer, but the sain bulx of the sclutiom did noctse The
mixturs was thes diluted with & large azcant of water and steam distilled.
ke fodoform was Found presest in the distillate, 50 the residuc was ex-
Lracted with onloroforme Uistillatien of the chloroform laft no residae.
The sodium salts were then gonverted 1o the fres nsids whish when resrystal-
i1ized fron acetomne meltod at 36°-108° and gave a positive Beilstein test
For halo on.

2imilarly, puellonic asid itsell gave no jodoform when tested
ia Ihe 5388 BaNNLPe

Atteupt to Prepare the Unsaturated scid.

Cne sram of phellonic acid and U035 jme of Ip were refluxed for
tiarce aours ia 10 zmle of toluenws. Jsolation and purif ication of the pro-

duct gave 0.35 gwe of a substande wnish welted at 92° and gave no test for



dngsataration with tetrauitronatizane.

Jedustion of ‘hellanis igid.

3y aesas of T and red T i . soalod tubs at 150° for 2§ hours.
ﬁaryzz was able to replace the hgdroxyl growp of paesllenic azid by hydrogene.
de toaas obtajaod s Patty asid waioh, on purifioation, melted at 30.5%
Prassis and ?1p$r31 repart a =elting point of 34.1° fer netelrezosancis
aside

snnle.* aletd for :’Saaﬁ&aﬁgs e T3e19; 3y 13elide Pounds
flalie T3e21; Hy 13alie 13e13.

Jhen one sras of phsllonic asid was refluxed Por 53 hours with
5 31. of 27 and 10 wi. of phenol or 20 mle. of acetic asid an icde depivstive
selciag at 36% was obtainsd. shen tials product was rofluxed for 2 hours
with 20% alooholis 0% a produst melting ab 71° wus cbisined which gave =
ne ative test or ungeturation with bromine im JClg or with tetraaniire
mebnaags Yihen Ynes ledo deprivative was redaged by dissciving it in dry amyl
alonhel and adding sodium, a produst was isclated whish also melied at 71%
s miasd meliing pofnt of the Lwo showod ue depressien.

Furifisation of Lhis produst amx! sonversion te the wethyl ester
by =sans of methanol wd aulfuric said, gave a produst mskting at 55% 539,
~snversion to the ethyl sster uy means of ethaanwl and sulfurie asid, gave
a product melting at 51.49-52% Francis and ?:yar31 report a welting point
of 53.4% for byl netetraccsancste, and Sﬁ‘3° for sthyl n~tetracosancates
?heaawprmﬁamts wré apparently lupure, althcugh the esliing peints were not
ghan-sd on rasrystallization.

s Gymtaesis of Phellomis inid.

* Analyses by Re Do Jarye



Abtespted Syathesis by deans of the Sri-nard Jea cat.

5e3 zmsae of 1,20weicesane diosarboaylia acid dizmethyl ester was
dissclved in 200 ml. of dry venzsne (previcusly distilled from godium),
To thils was sdded, alowly, «1th stirring, the sase nanber of socles of ethyl
nagnesium bHroside In wdgvlate ethere & sonsiderable asuocunt of heat was
evLivers Towards the end of the addition, & juzay matsrial collscted
or tiae siies of Lhe flaske After stending orveraizht, ecme wet ebtier was
added und the sclution filtersde The filtrste, on evaporation to drynsass,
save a preduct melting at 60.5%62% Prestional orystallization of the
prodast froa aselcne and pstroleum ether (H0«75) gawe, as the more scluble
part, a product melting at 53“»35.59. Saponificstion of this frastioen
save an asid atxturs seltimg at 104%119% Resrystallization of this acid
Prom scelone, three tlunes, zave le2 guags of a produst melting at 11%.5%
1230 5% The less soluble Prastion welted at £79=60.5° and saponification
save an asid melting et 123%125% The investijaticn was not oarried
furtser, sinse the product was apparently 1,20-elccsane dicarboxylic aoide

Synthesis Throush the Use of “thyl iinc Tedides

Preparstion of 1.,feeiscsane dicarbeaylis asid moncamethy]l ester.

10 zmae of 1,20eeiscmanse dimethyl estsr were dissclved in 620 =l.
of methancledenzene {2:1)e Hith stirring, over a periad of 10 hours, 67.2
ale ¢f & 17 golation of potassium hydroxide fn methsncl was alded. The
solvents waere digtilled off in vacuum and the residue pulvsrized and lessned
foup tines with 300«430 ml. of hotiiag petroleuan ether (60-75) in order to
resove the unsaponified disetayl ester. The potussium saltas sere dissolved
In led le of waram water and slowly. with stirring, threse-fcartns of the
negessary amount of dilute aydroznleoris asid te liserste the organis woids
was addeds The uixture was centrifu.ed and the precipitate washed with a
1iteie o00ld wuinanol and sucked dry on a filters The dried preducti, acoe

talning some potassium salis was leashed with d0iling petroleouwm sther
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{6D=T4) ¢ the lesdhings ovaporated to 75 mle, osocled snd Piltersd. Tisld
le? amse of projast selting sl Jie 0 34.9%,

Anale® “ale’d for TpgMpalys  Geutre equive, 3.6 Found,
NORLPe @guivey 377y 375 \V‘bg' SR
3 iing ledide Res enb.

ﬁ?'gmu. of gin0 dust end % gxee of powicrsd cupris oxldes sere

Preparstion of Tty

honted Jusl below Fusion 1o an wbawshsre of apdeogetie To thals sas sdded
& selatien of 546 guee of stoyl fodide, 19 mle of dry tolusne, and 15 ale
of etayl asetiies. The sfziure was bheated {with a reflax sendeaser srotested
W oa gagiﬁrua%o} to 109° shes a 7i,0r0us readtlion started. Heating wus
dispoatineed until the reastiem hs@ gubsided sand lthen heatwd agaln ab 110°
for ¥ siouies. The reastion slature was poarad jateo 00 ml. of dey
ivlacne sud allowed to stand evernight $o setiles. Toe clear ligaid ass
translerred Lo the reservolr of an aatowatic bureitee The solation sus
fToand £0 e J.70 H by titeation =ith siandard hydrosidoris asid.

The eothyl stas i(9dide resjent ass prepared, kept, snd used
entirely 1n en aimosphere of dry nitrogen.

Zropurstics ef Jgexoto Lotrasvsanvic asid.

The haifwester half-asid was rellused Tor ons hcur oith 5 wle
of thtonyl ohloride (previcesly 4istilled fros linaeed wilie The Lntonyl
ablorils sws Lhen distilied off 14 waose, 10 ale of dry tolusne was added,
rezored by distillation in vesao, and Lhe last spersilcm repeated. 7o Lhe
produst was added 3 mle of dry tolaene &nd‘t%wn on cxnoss of ethyl sxins
ivdide resgents The ufztare was axllowed o stand at reos tesmperature for
one hour, and then s fow mle & wabter aid 4d4lute woetis anld te 4dissclve

tive 4031 wers added. 199 ale of other was adied and tae mwiature was tuen

«roupieay o Je Fe Lana
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waghed four tises with s0ld watere The other layer was dried over
ashydrous &aﬁgﬁh and evapcrated to dryness in vacuo. The residue was
digselysd in methanol xnd exaotly neatralized with sodius hydroxide ia
asethanol ¢ svezorated to dryness, snd leasched with hot petroleuw sther
{60-75Ye The léashinis were evaporated to dryness and the residue re-
erystallized fros 30 mle. of wethanel te 3ive s produst meltiny at 53%=53%9,
analyses shosed the sample to be japure.

Reduaticn of the feto-egter.

Atteuwpta Lo hydro ennte the ketowester asing hydrosen and idass’
aataxy;t3“ or Raney nickaiBs at room teaperature and atuospheris pressura,
or at 4% 1lbs./sgqe tne all zave a prodast melting at 53?-669.

The ketoeester aas hydrosnuted by heating its methsncel solution
in & bombd at 2300 1bs./sy. in. hydrogen pressure at 150° for 4 hoars in
the presence of asopper-shroaium oxide a&tniystsjé The satslyst was Ciltered
effy the selvent eveporatsd to dryness and the residus ruarystellized frowm
methancl to give a produst =melting at 67°-75% Fracticasl crystallisation
from petroleum ether {60-75) save two products cne of wnich welted at J3e5%
79°« The other, after repested orystullization Prom patroleas sther (6075}

“aplted ut 7303%75.3% & mixed melting peint of this predust with methyl
phellonate geave no depression.

Anal. Tale'd for ﬁzsﬁjoezs Me T5e32; He lieble PFound:s I,
T5e23s THel; Hy 12704 124756

Saponification of this produnt yislded an acid «hich sas parifisd
by repested reorystalliszsation from petroleum ether (60«75}, enloroform,
and acetone. 7Tt melted at 92.9%94.3° end a mixed melting point with
phellonic wgid save ne depreusione

Aaale “ale'd for T24By8C3 T The94; e L2e53. 7Founds 7,

{&*33i He 1&:?2.
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JUMEARY

A review of the litersture om wori on phellonis acid has been

pregenteda

4 aethod for extrasting phelloeniec acsid from cork asond its sudsoyuent

purification has been deasribed.

The old strusture for phelloais said, X -hydroay behenis aoid has
besn shown Lo e wrong, and the sorrest strasture, d2-hypdroxy n~
tetracosancieo aaid, has been proven by means of sxidation studles and

By synthesis.
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