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IRTRGUUCTION

in the past few yeaurs c¢onsiderabie roesearch haz hean
done in this laborstory on the nntural products scourring
in ecork, the most extensive work beiny that on riedelin,
Cerin, a subatance apparently closely related to Iriedelin,
and exirseted from the cork along with 1t, has been shown
by tSehrader (1) to be & hydroxy hotone with the same carbon
sksleton ag that of friedelin. The positions of the fuice
tionasl groups relative to each other and to that of the
carbonyl group of friedslin, however, have not previously
boen investizssted. It is the purpose of this thesis to re-
iate the siructures of the tuo substances and to show that

tha carbonyl and hydroxyl groups are adjlacent to easch other,



RIJCUSSION

The parent ! bon of both friedelin and cverin,
cene, with twe of the methyl groups in the 1.aad 8 posie
tions respectively. This is indlceted by the formation of
1, B-dimethylpicenc on dehydrogenation of frisdelinol (2).
The identity of 1, S-dfuethylpicens hes beeti proved by its
syatheuis in this lsborstory (3) and elsowhare (4).

The position of the other six methyl groups may be
tentatively locatsd by &pplication, with slight modiffca~
tion, of the isoprene ruls. The following earbon skeleton
for both friedelin and cerinm has Leen M oponed ()3

Surface filn measurements of Iriedelin and cerin de-
rivatives, as recently carried out {6}, indicate the posi-
tion of the corbonyl group to be on eithar the B or the D
ring, and slso, in the case of cerin derivetives, proximity



of the hydroxyl to the carbonyl group.

It has been noted by previous workers in this laboratory
that occasionally cerin suspended in chloroform geoes Into
solution on standing, especially in the presence of sunlight.
It was thought that this might indicate that the hydroxyl
group is tertiary and that @& loss of water talkes place re-
sulting In the formation of a more soluble unssaturated con-
pound. With this thought in mind, 1f{ was doemed advisable
te attempt to bring sbout this change under controlled econ-
ditions as a first step in the investigation.

This was accomplished by refluxing a suspension of cerin
in dry tolusne in the presence of a trace of lodifie until
solution was effected. The use ¢f lodine for the dehydration
of tertiary sleohols in this manner has been successful in
‘a pumber of cases (7). Presumably there 1s the intermediate
formmtion of & tertisry mpound which readily loses
hydrogen lodide to give an unaﬁtnrated @amguunﬂ, the hydrogen
icdide then reascting with more of the aleohol,

A sinilar result was obtained by refluxing s suspension
of cerin in chloreform under atrmng‘alaetriu light. In this
case the hydrochlorie acid resulting from any slight hydroly~-
sis of the chlorcform, would funetion in a zamner analogous
to that of the hydrogen lodide in the previcus exporiment.

The product obtalned, by sueh methods, however, on ane

alysis proved to be either an isomer or & dimorph of cerin,
more probably the latter, since the spgairic rotation ias the

sane as that of cerin within the 1limits of error of the



deternination and furthermore both cerls and whaet we shall
cell d~corin produce the ssve 2, dedinitrophenyllhydrazons.

Sinece other stteupts al dolyrdroling cerin, as with sule
furie acid, phosphorie eoid, and phosphorus pentoxide, re-
suited elther in no change or iu general deecomposzlition, it
aay be cancluded that the hydroxyl group of cerin is not
tertiary ss formerly supposed.

The next 1line af atiack was to replace the Nydroxyl
group with hydrogen. With this end in view, broaocerin vas
prepared by the action of phosphorus tribromide on eerin in
dry carbon tetrachloride solution, The simultanecus re-
piasceoment of bromine by hydrogen pad reduction of the car-
bonyl group by treatment with sodiwa in amyl slechol, resulted
in the formation of & compound which proved %o be friedelinol
This evidenes establishes the position of the carbonyl group
in eorin as the sase asz that in friedelin.

The exfdation of corin by chromic emhydride in glacial
acetic acid, using the guantity calculated to produce & di-
ketone {loss of two hydrogens), results in the formation of
two isomeric productes in varying amcunts. Their analyses.
both correspond to the forrmule Cjoliga0zs However, from the
fact thet they form monoacetates and only mono 2, 4=-dinitroe-

yllydragonesy and in addition show a positive test for
unsaturation with tetranitrosethane, it is evident that one
of the carbonyl groups s highly enclized. This conelusion
iz further borne out by the determination of sctive hydrogen
by the Zerewitinolf method, in which each of the isomers




shows one ecbive hydropen per soleculs (8). mw&h g8 high e
gree of enolilzation may explain the facl that they Ifsil to
resct with ow-phonylenedismine,

Apolization may slzo secount for the i

isoneric oxidation products since diff%?%fi sl s worrld

o
—

Ve

resull depending on which side of the molucull 1ud ivoxyl
groupy 1 iocated. That the two compoundr are dissizrsoners
1z shown by their specific rotations.

One of these isomers, which we shull e¢all oxidation
product 4, nmay be converlted into the other, oxidation prod-
uet C, by heating to 2959 end recryatallizing, and also, at
ieast in pert, by refliuxing in sleshiolie potassiun hydroxide
soiution. The relative amounts of the teo sroducts produced
in the course of the oxldatlion vary cousiderably sand the
conditionag favoring the formetlon of one over the other nre
not known with securaey, butl usunlly the auount of & far
exeesds that of C.

The oxidation of cerin %o & and C procecds with nnrked
repidity so that 1L the chromic anhydride Ir Tedually sdded
in solution, at no time may an sxeess of nxidant e deteoted
by the Lenzidine test.

I inrtead of gradually adding the chroniec anhydride
disselved In glacial acetic acld, the s50lid reapent 1s added
all at once, a third product is also obtained, nawe%y a di-
basic acid., Analyses and neutral equivalent delerainstions
ghow this acid to heve the foriula Cygllgeles. The formation

aof such a8 dibosic acid frow carin without loss of cerbon



atons can only result if the hydroxyl and cerbonyl groups
in cerin are adjfacant.,

This acid o hemsing above 1ts melting-point 1n an ate
sosphere of nitrogen was found te lose carbon dloxide snd
the scide The m&m substance containg s carbonyl group
as shown by its tmﬂm of a 2 MMWMMWW
mmwmmmmumwmmm
spatial ﬁmw of tha two mmaw& groups mﬁ umm m
sult in prolisble ring closure to forn o five sembersd rii

Aasuning ths mntim of the hydroxyl and earbonyl
.zms MWMMMWWrMmemmww
: - %0 the dibasic scid and 1ts




The carbonyl oxygen of cerin was repluced by hydrogen
by carrying out s Wolff-Kishner resction on eerin semicar—
bagone. Far better yields were obtained with less trouble
by fusing oerin hydrasone with potsssius hydroxide, PFPare
thermore the hydrazone Is much casisr to prepare than the
semicarbazone. Unfortunstely there 13 a sionltanscus loss
of water resulting in the formstion of an unsaturested hydroe
earbon, Cyunflsoy rather then an fsomer of friedelincl. That
this hydrocarbon (H.P. 251-54) is isomeric with friedelene
(M.P. 257=58) rather then identical, in spite of thae fact
that mixsd melting~points showsd no depression, ie shewm by
2 considaratiion of the following forsmise bhased onm Hsworth’s
suggested cerbon skeleton and the premizes thet in friedslin
the carbonyl group is adjacent to a CH and & CB; group (9}
that the carbonyl group is attached either to ring U or rinﬁ
D {6} that the cerbonyl group in both friedelin end cerin
occupies the same positiong and that the hydrml group in
cerin is not tertiarys
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.



iscmer of Iriedelene

In ‘this case only one of the carbons adjscent to thet holdw
ing the bydroxyl group has s hydrogen svallable for splitting
out w8 whater. |

xidation of the unsatursted hydrocarbon with potessium
purcanganate in glacial acetic scid &t room temperature
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resulted in the addition of an oxygen atom st the double
bond. This ethylens oxide linksge 1s shown by the formae
tion of the sane substance on oxidation of the unsaturated
hydrocerbon with perbensolc scid. Catalytic hyd:
of the compound resulted only in the formation of friede-
lsne.

Criegoe {(10) in extending the work of Dyarath (11),
has. shown thet 1, 2-glyeols are ¢leaved by losd tetra-
acetate. The clesvage takes place between j}"f’*‘: Aydroxyl
groups and the preducts at the reactlion are ﬁmbwi dow
rivatmaag sldehydes or ketones depending m m tyye of
Elyéol, -Thugs

Co ;. a-on * Pi(Ohe)s = 2C¢H4CHO + Pb{0Ac); + 2W0AC
\ {(Cg JaC-0R
2 (ciig)aCeou
| Ihe reaction appesars to be gquite gmwum quite

/“j swiﬁﬂ:i» Among the saturated alechols and thelir derives
tives, only those which have at lesst two free hydroxyl
groups edjecent sre attscked, while nonatomie micchels and
giyeols with partfslly or cosmplotely mnsied Rydroxyl
«gm;%zm are completely stable. PFor oxmmple p«m&aewwwzw
in spite of 1ts four free hydroxyl groups is not oxidised.

The unconsumed lead totrasceinte wey be determained

from time to time by its liberatlon of fodine {rem potusge
ius lodide and the titration of the latier with standard
sodfun thicsulfate solution. In this nannes

+ Po(04e)s ~» 2{CH;)200 + Pu(GAc)s + 2i0ke

the course of




1)

the readtisn say be followed,
According to Criegee the redction takes plsee in three
stopst
M Mﬁbﬁmig e N )
- + HOAG - _ Po(ose)a + HOko
-G—-@ﬁ wu‘m e} )

w62 l)

remendously wide
range depending on the glycol used. Thus, 1n & study of
some thirty 1, 2=glycelsy Crieges found & veriation of
605000, 000 in the tiue of the reagtions The apeed is prio-
eipally influenced by storic effects, Leing always the
greaatér when the grouping «O=L«la0- approaches or cen ap-
proach a level position. &Also of two isomeric glyesls, the
cip fors is always oxidized more repidly Shan the trans.

Criegeess work suggested the epplication of this re«
sction to the glycel dihydroesrin. This was prepared in
the manner described by Schrader (1), éigwluﬁ in glacial
acetic acld dlstilled from chromic anhydride snd treated
with lead tetlraacetates Becsise of the slowness of the
reaction, the teaperature was saintained at '50¥2% for thire
teon days at the end of which tine, the resction having be-
tenper et to 65° for
seven days mures. Three days before ﬁm eud of this time
the resctlon had come to & virtual standstill.

The rete of rsecilon varies over a

come extremely sisw, the lempere




Ferfodic titrstions of aliquots of both the remcliion
mizture and a Y%lank containing the same concentrution of
lead testrsecetatce in the sase solvent showed that cne nol
of dihydrocerin used up one z0i of lewd tetraaceisle in sc-
cordance with the above mechanlsn, Alse analysis of the
product shows the loss of two hydrogens. o far atteapts
to make carbonyl derivaetives of this substance have been
unsuccessiul.,. Thiz may be due in rart to the hizphly blocked
positions of the aldehyde groups.

The slowness of the oxidation reaction would lead to
the supposition that dinmydrocerin is a2 trane glycol, but
the fact that It takesz place iz conclusive evidence that
the hydroxyl groups in dlhydrocerin and therefore the car-

honyl and hydroxyl groups in cerin are &djacent.
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Lal SRIEENTAL

The erysteliline melerial oblained on ecovoling the allyl
scotate oxtract ol cork, and consisting mostly of Iriedeliin
and cerin, wis dissolved in e nminlimun guantity of enlorue-
form which had been standin, 2ver aohydrous sodlus carbone
ate, This Lreatsent of the chiliosciorn 1s adviseble to pree-
vont the foruation of treces o hdrd&ﬁi&giw acld due %o
hydreoliysis, with the result thet the cerin waly be convearted
i9 aweerin. Un silowing the solutlion 1o cocl, A0 e rin
preeipitated to the exteatl of sbout one Liixd Lhe futnt
gelght of crude extract.

the e¢rude corln was Lo Sibe lized frow prrialne

several Ltismes untii Lootlow sulution ees colorless

and the product melis =519, Yield, about 777 of the
erude coriiie.

Tils method 48 to be preferred o the previ.usly useld
B v recrystelliizing froo chiloroforu seversi tlioes
wiul then [rom benzsue sinee sneliler vulumes moy be auployed
anxd fewer rocrystallizations are necded to obteln & pure
product, thereby resultisg in better ylelds and in the seve
ing of time.
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Analysiss mg. of subst. usod: 2.588, 34133
Bge of TOp foundr  7.697, 9,357
ngs of Had foundls 24557y 3alal
Cale?d for Cypligafas Cy Ble3By H, 11,39
Founds @, 81,13, 51465
Hy 11.2%, 11.24
(®}38es = ~47.3 (pyridine as solventy C = .2033 g£./25 ul.)

24 ge of cerin (M.P. 247«51%) was suspended in 250 ml.
of tolusne. & small erystal of iodine wae aided and the
mixture refiuxed for 4 hours, BSolutlon was effected at the
end of 1 hour. The solution was cooled, filtersd and evap~
oreted to 75 al. amd cooled to 5% The precipitute was re-
cryatallized to constant meltsng-point from toluene. Yield
10.3 g. Selting-point 227-31°.

(233ey = =49+1.(pyTidine ns solvanty C = ,4633 g./25 oc.)

‘Analysist. mg. of -subst. useds 2.903; 2,751

mge of HaOs 2935, 2.804

Bg. of COz1 8.628, 8.190

Coledd for Cyoliyelzt C, 824384 Hy 11439

Pound €y 81430, T1e20
Hy 11431, 11,40

€0i} mg. of x-perin was dissolved in 1% =ml. of cellosoive
and heatod to boiling. 30U mg. of 2, 4=dinitrophenylhydrazine
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in 10 ec. of boiling ecelloscive was mdded and then two drops
of hydrechloric aeid. After refl
cooling over uight, 9 g. of orange red precipitate was

y for U oainutes and

forastd. Afler 4 erystallizations from pyridineeasicchol,
the product melted 255-57°. Neltimg-point of cerin 2, 4~
dinltrophenylhydrasone as reported by Sehrader 253-255°,

4sa_g3kp¢ corin {l.P. 248-49°) was suspendsd in 1 1.
of ﬁurbaniﬁetmmﬁklww&aavﬁxshillad'fb&m phoaphiorus pente
oxide, 1 ml. of phosphorus tribromide wes added and the
mixture stirred vigorously for 3} hours using & meroury
soal stirror. The solution now clear was contentrated
and » floseylent precipitate of phasphorous acid filtered
off. &ftar‘dhnking with water in a separstory funnel fur-
ther concentration and the addition of scetone resulted in
the precipitstion of 3.0 g. of product whieh after two re-
crystallizatione Lfrom carbon tetrachlioride and ascetone
melted constantly at 202° with the evolutlion of ges, prob-
ably hydrogen broalde. It has been obaerved that on stand~

ing exposed to 1ight for several mcnths bromocerin darkens
silghtly.
apalysiss mg. of subst. used: 2354
wge of Ryls 2.156
wg. of COzt 6.235
Caletd, for CyoHegOBrs C, 72.25§ B, 9,78
Found s Cy 71083 By 10,08



To l.29 g« of bromocerin {(H.P. 2029) diasolved in 50
ml, of boiling 4ry smyl slechol was added 3.0 g. of sodium
in small pleces. After the sodius had all rescted heat-
ing was continued for 15 minutes. The amyl elcohol was
resoved by steenm distillstion. Yield, 1.9 g. of yellowiah
product whie¢h afler 4 erysialliizations {rom benzene-ethyl
acetete mixture gave 350 mg. of white needle-like crystals
melilng 295-258% lilxed melting-points with friedelinol
mede from friedelin (K.P, 296~298°) showed no depression,
anslysis: mg. of subst, useds 25.17, 2.958
mg. of Bp0s 24753y 34220
mg. of Clys Te784, 9,062
‘cafora for Cyolls201 €, 84.03; B, 12.23
Found s Cy 83.85, B83.843
Hy 12.24, 12.18

107 nge of reducsd bromocerin (H.P. 295-08°) was dis-
nolved and refluxed fin 20 ml. of scéetiec anhydride for 1
hour. On cooling shiny crystals ware obtained which after

racrystallintiag froa benzens~ethyl acetate aixture end twice

froo bensene melted 110314, ixed melting-pointe with
friedeiinyl acetate nmade from friedelin (I.F. 312-315°)
showed no depression,
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analysis: mg. of subst, useds 2.096, 1.77%
tuge of a0 2,122, 1.361
Bgs of COg1: Ga2bly %4313
Cale’d for CyalyeOps C, 81.62; H, 11456
Pounds Cy 81.74, 81.48;
By 11.32, 11.70

130 ge corin suspended in 1 1. arnaznﬁgal mestiec acid,
previously distilled {rom chromic wﬁhyﬁr%ﬁa»QQ reaove reducs
ing substences, was hected to 90-99° on u steenm bath. Yo
this mixture was sdded 3.0 g. of solid chromie enhydride in
sanll portions with shaking. After thwvxggt portion had
completely dissclved the reactlon aixture was kepl hot for
half sn hour. It was then poured into 3 Lli of water and
the resultant preeipitate filtered., This wee light green
in color. Yield 9.7 g. sitteupts to remove the green color
by erystallising from ethyl alcohol and froa scetone futfled.
The precipitats wes refluzed with methyl alccholic potassium
hydroxide for a few ninutes in which crsgs it turned yellowe
ish. The mixture was poured into di&uté'hydrnchlﬂrie seid
and filtered. This preeclpitste, yellowish in color, was
refluxed in benzene. Part dissolved reedily, loaving e
white residue., The latbter ufter crystallisation Irom hot
acetone several times melted 273-75° and proved to be an
acid.
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Analysiss wp. of subst. used: 2.461, 2,922
ag. of HyOs 2,413y 2.800
mge of Clgt 6,028, 8.155
Caled for Cyoliggle3. Cy 75.885 H, 10.62
Pouind 3 Cy 75+6%, 76.113
Hy 16,66, 10,71
Neutrsl Bquivalents wmg. subst.y 222,00, 203.§
£l. of ,1007 % KeUHE useds Ba55, 7485
Cale?d for Cypllyeles 237
The benzene £iltrate frow above wes eveporated with
the simulteneous addition of withyl alochol mntil erystals
first started to appear sfter which it wis allowed to maéi.
White needle-like orystals of oxldation product C were cb-
tained which, after several orydtallisations from bénmene-
ethyl slecohol mixture, melted aé?«;w";
(#)37° = 27.1 (chloroford as solventy C = 6379 ga/25 ml.)
snelysist mg. of submt. usedr 3.487, 2.664
B wm' 3.485, 2.611
ag. 0£.0041 10,452, 7.999
Cele u{ for ‘-ﬁ,@géﬁg’f"ﬂ, §1.743 H, 10,99
Found ¢ £, B1.73; 81.82;
‘Hy 11,16, 10,96
The mother liquors from the initiel precipltstion of C
ware concentrated and more ethyl alechol added. Yellowish
leafy plates of exidation gmaé!ﬁigi 4 ware obiained on coole

ing in & refrigerstor. aifter gseveral erystallizetions from
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benzene and alcohol the eolor beenms white. The meltling-
soint of & 1s rather indefinite. ¥hen pleced in the well-
ing point bath at sbout 200° there is inciplent melting
about 220° but no further change is noted until the temper-
ature resches 250587, .;'..;i_i_v an tha other hand, the sesiple is
put in at 230° somplete and fmmedinte melting tekes place
with subsequent resolidification. The seecond meltiange-point
se before is 253-58%, Zpet melting-point of 4 {lewer or
trangition point) 224%.
‘@gﬁﬂngfaaauﬁv {en “l%mﬂiag;gm;vmﬁxga = 29393 g/R5nl)
Analysist ng. of subst. usdi 2,039, 2.726
mge of Hy01 2.020, 2,734
ng, of COz% 6.103, 8.177
Cale'd for Cygiledaz Cp 81,743 Hy 20.99
Cy 81463, 81814
2, 11.08, 1@;-14

5.00 g. cerin wers dissclved in shellest peeessary
quantity of gimeial scetic actd (almost § liters) at 80°,
the acid’as Before having been distilled over chrouie an~
hydrides 45,9 ml. of & 452 K solution of chromic enhydride
in glaclal acetlc seid, preoviously standerdised by lodi-
meiry, was added from a burette dropwise during which tine
the reaction mixture waes stirred vigorouslys Ferlodic
tests were made to see if at any tise there was an excess
of oxidant. 7This test wus carried out as followst A ploce



20

of filter paper was molatened with a saturseted solution of
benzidine in glacial acatic ascid and allowed to dry. A
drop of the resction mixture was placed on this test paper
arkl warned over & stesxn bath. Blank tests showed Lhat 0.2
g+ chromic snhydride in 5 l. could be detected in thias
maxner by the forsation of & blue color around the edge of
the spot.

ALt no time was an excess of oxidant detected, so after
all the ehromic anhydride wes added the resction mixture
was concentrmted to sbout 250 ml. Thefium
stirring sechsnlcaldly a slow atream of water wes. &ﬁﬁaﬂ une
t1l preeipitation was compleie. The resulting product was
much more erystalline snd therefore easier to filter than
that obtained by pouring the resction mixture into water,
Furthermore there was no trace of green coldr, father the
precipitate was sonewhat yellowish. Yield 4,7 g. im
crystallizing as before from be
«% g of oxidation product € was obtained, the belance

nzens~alcohol nixzture about

being isomer 4.
Sonvarsiop of ik %o C

1.9 g+ oxidation product A waa placed in 8 test tube
whose neck was then drewn out and seslesd off umder reduced
pressure. the tudbe wss then immersed in a salt bath at a
tesperature of 275° aad allowed to remain for several min-
utes after couplete welting. Aftor enoling the tube was
broken open and the solid dissolved in bensene and
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precipitated with slechol. Alter several erystallizations
the product, consisting of white needles, melted aﬁﬁﬁyoﬁ.
#izxed melting-point with oxidetion product C showed no de-
pression. Yield after crystallizations 0.4 g.

2.0 go A wus refluxed in 79 ml, of methyl sleoholfic
potessium hydroxide for half an hour. The reaction nixe
ture woe poured into 300 mi. of water contalning eXcess
hydroéhloric acid and then filtered. Ihé precipitete was
dissolved in bensene shd evaporated with simuitsneous ad-
dition of ethyl slechol until crystale appaaraﬁ, After
ceoling the white needle~like crystals were filtered off
snd difed. Yield 0.5 g. Melting-point 265«70%. Hixed
aelting-point with ¢ (26?6?$°1‘2$§hé?ﬁ“. The Tiltrate on
evaporation ylelded 0.4 g. of unchanged A.

1.0 g, A was dissolved in 1% ee., of pyriéiaafuﬁ&‘ﬁxﬁc
al. of aecotic anhydride added. The mixture wes allowed to
stand over aight and then poured into water and filtered.
After meveral erystsllizations from benzens-ethyl alcohol
shiny plate-liks crystals were cbtelned ﬁﬂlt&hﬁjzﬁgwﬂgﬁ.

Analyeiss wmg. of subst. used: 3,002, 2,337

mg. of HpO3 2.899, 2.214

ug. of COyt 84926, 64023

Cale?d for CyaligeOys €, 794673 ¥, 10450

Found Cy 79.50, 79623
Oy 10.59, 1.6



Us5 g« 4 and .45 g. 2, 4~8initrophenylhydrazine were
dispolved in 40 ml. of boiling cellosolve snd 2 drops of
hydrochloric scid added. The mixture was refluxed for 1%
minutes and cocled in the ice box. The orahge-yellow pre-
eipitate that formed was recrystelligzed from bengens-ethyl
‘alcohol "3-times. kelting-point 276-78° with decomposition.
¥ield of pure hydrezone 0.2 g.

Analysist mg. of subst. used: 2,143, 2,225

ng. of Ha01 1,620, 1.668
ngs COpt 5e406, 5.620
Cale’d for CyelgaOger Cg69u633 5, 8.45
W W CeallggDgNat Cpb2.964 Hy 7.05
Founds C, 63,23, 63.89y
f, 6,46, £.39
In pesersl the C moelysis of hydrazine and substituted
hydregine derivatives of cerin snd its derivalives were

Ge5 E» of € was refluxed for 1l hour in seetlc sn~
hydride ard the mixture poured into water and filtered.
After asveral crystallizations from bengene-athyl sléohiol,
the ptaﬁnﬁt,,ﬁc@ﬁiatia@ afwahiny needlas or pri%mu, selted
291-94°,



e

analysin: 2g. of subst, ureds 2,869, 2,404

mge of Hz01 2.703, 24372

tige of Clp: 42347, 7.259
Cale'd for Cialigel3t Cy 76.673 H, 10.53
Pound ¢ Cy 79435, 774385

Hy LG.54, 10,64
Saponification &quiv&laﬂﬁﬁs
mige substes E0. 14y 47,80
tle modlun proroxider 2,78, 2.70
¥ modiun provoxidet « U377
vele’d for CiallegOy: 482
Found 1 436, 430

e o of © and «4% g. of 2, 4-dinitroshenylydrasine
dare dissolved in 40 ml. of Bolling cellesolve and & drops
of hydrochloric aclid added, The solution woz boliled gently
for 1% winutes and cooled slowly to {ce<box temperature.
Fine orange~red needles formed. Yield 69 ge After re-~
crystallizing severel times from benzene-ethyl aleohol,

they meltod with decosposition 252547,

& , . . . .
The author ig imkiebted to ir., J. Ge Lonn for this analysis.
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Analysis: mg. of subst, used: 2.906, 2,049
Bmg. of Hals 24219, 1.583
Bag. of COzt 7.387, 5.210
Cale’d for CagHysOgls: C, 69,633 H, 8.45
- " CapliggOgat C, 62,565 H, 7.05
Found t Cy 69433, 69.35;
Hy 5454, 8,64

045358 g of didasic acid was hoated at 290° in a
strean of nitrogen, the effluent gases being passed through
weighed absorption tubes containing respectively anhydrone
and sscarite. After 2 hours® heating the apperatus was allowe
ed to c¢tol and the absorption tubes again weighed.

Wts. Of HaO formed during decarboxyletion 24,4 ag.

~ Cop -~ " - 47,9
loss in welght of sanple 76,0
Cale'd wt, of H0 for lose of 1 Hp@/molecule  20.4

"« = ® Qg - " =180/ * 49.5 '
loss in weight of semple for 1 Hy0¢l Coy 69.9 °

The slight difference, 6 mg., may be due to the fact

that the sample used was only air drled.

The melt fron the decarboxylation sbove afler coolling
was @issolved in bensene, evaporated with sisultaneous ad-
dition of ethyl sleohol. Fine needle~like erystals separated.
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After sgveral ﬁﬂyat&l&i&&ﬁm Trom dbensens~ethyl slochold,
they melied 839-342 -
Anmlysiss azg. of subst, useds 2,452, 2,123

age of HaOs 24609, 2.245

ags of Cugd 7.555¢ 64584
Caled for Cagliyg0s C, 84,383 H, 11.74
?’mzmz: ¢y Ba. 48, mmﬁﬁg

Hy 11.99, 11.83

&whum ;srmtiw:t WEre aiamim in

‘ag s» ‘Qr dacnt
% als of imiiim MMWQW mﬁ ﬁ e of & m:*mmm o

.25 g+ of 2, d-dinitrophenyihydrazine were added followed
by a trece of hydroechlorie. a;ei&q The nixture was refluxed
for 20 minutes and then mm m filtersd. The produs
eonslating of bright yellow mwﬁiw, after several wyn&aim,
1izations from bemmmmyl aleohol, melted with dedompow

sition 265°,
Analysims umg. of subst. used:  2.493; 2.017
e D0y 1,949, l.560
ng. COg1 6,457, 5,251
Cale’d for CygigaOgligs Cy 72065 Hy 3470
FPound s | Cy 704755 71:004

10 g« of verin was suspended m 500 mle of pyridine
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distilled over potassium hydroxide. 10 g, of sealearbazide
hydrochloride was added snd the mixture ellowed to stand at
roomn temperature, with occasionsl shaking, until 12 hours
aftor gsolution was effected. Total time needed was abont
3 days. The remction mixture was then poured into water
and flltered., After several crystallizations froa densens~
ethyl alcohol nmixtures, the product, consisting of white
needle-like crystals, melted with decomposition 247-43°.
Y1eld of pure product 6 g.
dnalysles mg. of subat. useds 34091, 2.170

ag. of Hy%s 2.914,-2,93a

sig. of COy1 8.290, 5.804

Cale’d for Cy Hy30N3t €, 74.493 Hy 10,67

Pound ¢ Cy 7315, 72.99;

H, 1055, 10,62

lLo0 ge of cerin semicarbazone was sdded Lo s sclulion
of 340 g+ of sodlum in n-smyl aleohol in a Carius tube. The
tube was then sesled up and heated nt 1807 for 24 hours in
an iron plpe wired for electricel heating. After this tine
the tube was cooled and opened. fmuonis and hydrogen were
dotected in thoe gases. The reogidue wap extrected with
water to disgcolve the sodium slkoxide and the amyl sleohol
removed by steam distillation. After several crystalliza-
tions from benzens-ethyl slcohol aixtures o nearly white



crystalline product was obtsined, melting-point 248-51%,
¥ield .1 g. That this product wes not pure was shown by
its anmlysis and by the subsequent preparation of the pure
substance by a different sethods.

o LU g« corin susponded in 20C ml, of absolute othyl
alcohol wag added § g. hydrasine hydrate (90-95%). The
mixture wes refluxed fof 4 hours, &ftor about 3 hours the
gerin had all gone into ﬂﬁlﬂtﬁﬂﬁm The solution was rilt»xw
ed, ecncentrated to 100 m&. and cooleds @hite nee
erystals forasd which were filtered off and recrystallisged
from absolute ethyl aleshol. ¥Yfeld 0.9 g. but us&ng_zar@aw
quantities, yields es high ns 90% wers obiamined. Ho deft-
nite melting-point mm be doterained ms shown by the
folicwing s

180° a& owigh sbout 210%; softened,
‘ g aalg«é with deeomposition
shou

. g # w‘_,";.;v%' ﬁm E‘ﬁwmﬂifiﬁﬁ ..g t
aymﬂ; weltsd aa helfore 275

2607 Softened and resoltdified ubggg
26%5°; meltsd as before 2803

290° Eelted and reselidified fmmedlate-
ly; meliod as hefore 255305 .

is in the cese of cerin seuicarberone, the carbon ansl-

FEOR Werded low.
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Analysiss ag. of subst. used: 2,231, 2.620
age. of 03 2,323, 24673
ng. of Clge 6,334, 7.444
Cale?d for CjyoligeONpt C, 78.88, B, 11.4%
Founds Cy 77443y 77.493
Hy 11441, 11.41

5-10 g. of potassius hydroxide was fuwed in s iron
erucible immersed in a solt bath, the temperaturs being

maintained at 260°. 1.0 g. cerin wes added in snall por-
tions, the melt boing stirred with a glass rod. A decided
evolution of gas took place, the odor of amsenis bBaing dee
tected, alsc souwo sublismation of product., When efferves-
conce ceased the reaction mixture was cooled until the
previously liquid layer of organic material solidified and
as auch as possible of the siill molten potasafus hydrox-
ide poured off. After cocling to room temperature the
yellowish-brown lumps of residue were hrﬂkqa.pﬁ and washed
thoroughly with water. HRecerystallisetion from bonzens-
ethyl alechol aixtures produced plate-like erystals welt-
ing 2531-54°. iixed melting-point with produet froa
Yolff-kKishner resction showed no depression. Nixed nelt-
ing polat with friedelene (M.P. 257-53%) 251-58%, Yield
of pure product when larger quantities sre used, sbout
608,




énalysis: mg. of subst. used: 1.992, 2.260
mg. of Hy0s 2.222, 2.521
ug. of Coge 64397y 7299
Caled@ for Cyollses C, 87.723 I, 12.28
Found Cy 87458, 87.603
Hy 12,48, 12,48

To 140 §. of unseturated hydroecsrbon suspended in 250
nl. of glscial scetic acid distilled from chromic unhydride,
was added 0.4 g. of pulverised potassium perusngsnate and
the mixture stirred at room bemperature until the permange-
nate wss used up. The aixture was warsed and sodium bisul-
fite added to reduce the manganese dioxide. Water wes then
sdded to precipitate the produnet and the mixture extracted
with ather, O.4'g, of insoluble unoxidized hydrocarbon was
retoverdéd. After washing the ether laysr soversl times
with wateor, it was extracted with L0F sodivs hydroxic
t&ﬂé; ﬂﬂ:éﬁidifiﬁkti@ﬁ the squeous layer cave a very small
smount of product. Several runs using larger quantities
falled to give enough seid fraction to work with, The ether

layer was evaporated to drynmess and the neutral product re-
cryetallised from 90-100% patroleun ether. Heltingepoint
26165, Yield Ce3 ge



Analysis: og. of subst, used: 2,398, 2,594
ng. of H0: 2,515, 2.794
ng. of COz1 7.3014 8,026
Cale®d for Cyolige0s C, 04,43y H, 11,82
Pound : C, 84,44, 84,38y

of Lensene was trested with an excess of perbenzoic acid
dissolved in ethor. The mixture was alloved to stand 24
hours at 1casbox teaperature. The sclutlion was then «
tractedy Lirst with alkaline potassium 1odide solution and
secondly with wutor. alfter eweporation to dryness, the
residue was 4issolved in benzens and precipitated vith
sthyl sleohol. Recrystaliized [rom 90-100° petroloun ethor,
the product melted 261-65°, iixed melting-point with the
product frou potassium porsanganate oxidetion of the unsat-
urated hydrooarbon showed no deprossiom,

Dul ge of oxidation product Gissolved in 50 al. of 41~

ane was hydrogenated at 150° for 4 hours under @ pressure
of 2HLQ lba 2 using 2 g. of & coppor chromite catelyst
prepared according to the method of Adkins {12)e The di-
oxane was distilled off after filtering cut the catalyst.
The product on recrystallizing fron bonzene-ethyl alcohol
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mixture selted 245457, Hixed melting-points with friede-
lane showed no depression. Yield 0.2 g.
Anslysis: mg. of substs nseds 2,266
age of HaOs 24559
Bmge of COpt T2259
Cole’d for Cyelsps U, 87.293 H, 12,71
e T €y 87.37; B, 12,63
M3 g. of oxidation product was hydrogensted ss above
axcept at roes tempersture. The: product was wop
sinilarly. Heltingepoint %waf’. Hixed waamg-wmu
with the oxidation product 4tself showed no depression.

several other wﬁmmt&m at mmmt Wrﬁ»
tures and for differsat mm sxf time, gave aither une
changed oxidation product or #M}&*m reduetion to-
friedelane.

5.0 go of cerin was disscived in 290 ml. of bodling
anyl alephol, %o this was added 10 g. of metallie mxm
in asell Wmm, the sodium having previously been
welted in ?mt xylene snd m while coaling to Wmm
gnaell drops. The resdtion wes quite vigorous so that no
farther besting was necessary, After sll the sodium had
beent addedy the sclutia was allewed te cocl in the ate
sosghere of hydrogen. Ia this way the yellew color whieh
usually develops in sueh resctions wag avolded. The
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reaction mnixture was then washed with $% hydrochloric aseid
until most of the alkali wes neutralised. The sayl alcohol
wap removed by steam distillation end the solid which sepa~
rated was crystellized many tinmes fros dbensene-ethyl alcow-
hol pixtures and finally tuice from chloroform, the first
erop of crystsls only in each case beling used. Helting-
point 204-96%, iixed melting~point with dibydrocerin pro-
pared by Schrader (1) showed no depression. Yield 0.8 g.

The mather liquors were combined anmd concentrated.
Very long thread-like erystals were obtained on cooling.
HePe 270-80°, 4ttempts to 1solate a pure substence from
this were unsutcessNll.

1.0 g« of corin in S0 ml. of dloxane wes hydrogenated
at 1507 under s pressure of 2500 pounds for 4 hours using
s copper chromite eatalyst. Afteér cooling the aixture was
removed {rom the bonb, hes&ted to bolling, end the catalyst
£iltersd out, Coneentration of the filtrate produced on
eooling lathi-like crystals which after recrystnllization
from dloxane, melted 251-%4°,

Anelysis: mge of subst. useds =2.207, 2,182

mge of Ra03 24356, 2.301

uge of COz1 G564, 6,469

Cale®d for CyoHyalyz: Cy 81.01f Hy 11.79

Pound €, €1.11, 80,833
A, 11,94, 11.80
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time and pipetted into 1% ml. of an agquecus solution of po=
tassium scetate (400 g./1.) and potassium 1odide (50 g./1.).
This is to prevent the precipitstion of lesd lodide, The
liberated Lfodine was titrated in the usual way with standerd
sodiun thiosulfate, ' The results of the titrstions were as
followss

Time in ‘ﬁi‘ of (0159 B M. of 0159 ¥  Mols ?blafuj;

hours aby te §§‘ﬂ3 to consuned pel
titrate ﬁ'ﬁﬂm tt_lﬂfui,um: mol of dihydro

: 55

The resction sixturs from sbove was poured into hot
water {80°) to hydrolyss the unconsumed lead tetrascetate.
After filtration the residue was dried ond extroctod sov-
eéral times with hot benzene. These extrecis were conbined
and conpentrated to 50 mle. and then filtered through hard-
pnved filter paper to remove a samll saount of finely die
vided lead diomxide. The fiitrate was further evaporated
until erystals started to precipitate and then ¢ooled. TIwo
eryetsllinations of the product yislided 450 mg. of shiny
hexsgonal crystals, melting 314-15%,




analyets®s ng., of subst. used:s 3,640, 5,090

uge of fiz08 37344 .108

ng. of COys 10,840, 15,049
Cale?d for CiolignQz: Cy 81375 fHy 1139
Pound Cy 81,22, 81,203

Hy 11,43, 11432
Attempts to prepare carbonyl derivatives ol the com-
pourdd have proved unavalling up te the moment. Chromic
axhydride is reduced by i1it; tut the product hes not been
isolated.

P The muthor wishes to thank lr. Leunard Smith for this
snalysis.
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Cerin has been oxidized to two isomerie,

SUMMARY

carm xmn been shown, in &ll pnmhnbuxty, pot to have
§ tertiary hydroxyl group.zs:was farmerly thought
iikely.
A dimorph of cerin, a-cerin, has been dlseovered and

deacrided.

By the reduetion of bromocerin to rﬁa&blm&,: it has
been shown conolusively t&ak m &arbemﬁ. groups in
cerin snd C¥iadelin ocovupy thﬁ same positions relative
to the rest of the malm},m

By the oxidation of cerin to s dibasic a¢id without
loss of carbon atous, cerin hes bsen shown to be an
Dihydrocerin has been oxidized by lead tetreacetate
proving it ta be & 1, Z-glysol and therdby offering
further evidencs that the hydroxyl and carteonyl groups
in ¢erin are adjacent.

1sed, dik.etma, as yet unnaned. One eof mu has
bsen converted to the oldlwmy.

Corin has been converted to an unssturated hydroearbon

fsomeric with friedelene.
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