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imttoumTim

In this past few years considerable research has bean 
clone In this laboratory on th© natural protects occurring 
in eorkj the sost extensive work bein^ that o& frietelin* 
Gorin t a substance apparently closely related to frlodolin* 
and extracted fro» the cork alone with itf has been shown 
by Schrader (1) to be a hydroxy ketone with the sane carbon 
skeleton as that of frledelln* the positions of the func­
tional gjmps relative to each other mmd to that of the 
carbonyl group of frl«taXinf however $ have not prevlonily 
been Investigated* It is the purpose of this thesis to re­
late the structures of the two substances ■and. to show that 
the carbonyl and. hydroxyl groups are adjacent, to each other*



The parent bydf«*»rb®e of both frledelin and e«r4n* 
fried elans, has 'been. shown to be an oe temthyipert^dropl- 
epne, with two of the nethyl troupe In the l and 8 posi­
tion* respectively. This Is indicated by the foroatloa of 
1, S-dleaethylpiceno on dehydrogenation of friedelinol 
the identity of lt d-dlnethylplcefta 'bee been proved by it* 
syatheai* in this laboratory {3} end elsevhere (4).

ft** position -of' the other six Methyl "groups -nay be

tlanf of the isopren* rule*- She fallowing carbon skeleton 
for 'both frieStll* and. certs has been prapasetf (5)»

Surface fila aMtkanroaents of frledelln end eerin de­
rivatives, as recently earned oat (6), indicate the posi­
tion -of the carbonyl i m p  to be on either the B or the 0 
ring, end also, In the case of eerin derivatives, proximity



1

of the hydroxyl to the carbonyl group#
It lm& been noted by previous workers in this laboratory 

that occasionally ear in suspended in chloroform goes into 
solution on standing, ©specially in the presence of sunlight. 
It was thought that this might indicate that the hydroxyl 
group is tertiary and that a 1mm of water takes place re- 
suiting in the formation of' a more soluble unsaturated com** 
pound, f?ith this thought in mind, It was &mmm& advisable 
to attempt !to bring about .this change under controlled con­
ditions as a first step in the investigation*

this was accomplished by refl .fixing a suspension of car in 
In <try toluene in the presence of a trace of Iodine until 
solution was effected. The use of iodine for the dehydration 
of tertiary alcohols in this manner has been successful -in 
a number of cases {?}.. Presumably there is the intermediate 
formation of a tertiary lodo compound which readily loses 
hydrogen iodide to give an unsaturated compound, the hydrogen 
iodide then reacting with more of the alcohol.

4 similar result was obtained by Mfigntfjsg a suspension 
of serin in chloroform under strong electric light. In this 
case the hydrochloric acid resulting from any slight hydroly­
sis of the chloroform, would function In a mmmmt analogous 
to that of the hydrogen iodide in the previous experiment*

The product obtained, by such methods, however, on an­
alysis proved to be either an Isomer or a dImorph of corIn, 
more probably the latter, since the specific rotation is the 
same as teat of cor in within tee limits of error of the



A

dotoratJij&tloa' toFfctoraare both e«In and chat w  stoXX 
m l %  #to©«to prodtac# ttm m  2t 4«*ciipttroptonf Xhydrasoiw*

Sine# ether sttompt# nt dehydrating costo* as with mil- 
torto raldt ptoaphorXo a o M #  mA. ptosptora# poatoxXto, r#~ 
toltto either no or to ^®f»rmi £ m  toposi t ion * ft
toy to eototodto that the l^&roxyl group of "Ctotn la not 
toxHttaigr a* £orfsarly msppos##*

Sm> matt M m  of attach m  to m p l m m  ito Hydroxyl 
I romp *£t& hydrogen* ttit& this tot to .vim?, bmmmmr&m m m
prmpmmd by tto m  tion of phosphorus trlhroasid#' on e#rtn to 
dry carbon tetrachloride solution# Th# simXtanooiAs y#~ 
plMotoat of hroitto© by hydros*** ami reduction of too car- 
tooyl group by %r®m%mm% with aodtota to marl sXedlioX, rasdtod 
t o  to o .  foliation of a  which proved to to frtodelinoL
This, mmtdmmm ostabllataM the position of -tot- carbonyl gmmp 
to earto a# tto to*# as that to frXadoXtou

p m  cmftotloi* of eofto to ctototo whydirM# to glacial 
rootle fecld, using' thG qtoftitgr ealcuXatod to' produce a di~
totom ilmm of to# toAracitol)^ totolto to tte fowatton of
toe liNsparto products to varying ftaetmta* tbmt* analyses 
b o  t o  c o r r e s p o n d ,  'to .  t t o  f o r m u la  € j © % § 0 ^  t o r a v a r  > fro s fc  t h e  

fact that they forai SNVMMretatM and only mono 2* 4-dtolt3Po»
» and to addition slum a positive tost for 

unsaturation with to Iranitram®.than#* It Is evident that on# 
of th» eaftonyl group# 1# highly ©nollrad* This ©onclusion 
is further tom#- tot by the do termination of active hydrogen 
by the tortoltiimff totto#* in which each of tto isobars



shorn one active per molecule (&)♦ bmh a high de-
irtt of onoli&ation any explain the fact, that they fail to 
m e t  with

VmollzmZUm m&j also account for thf #o
Isomeric oxidation products since diffeyer ĉ qpjuud;* v<mM 
renult depending on Which aide of the Mol̂ c-ul̂ TTUd ydroxyl 
group Is located* That ilia too coapound& are dU^^r toners 
is shown by their specific rotations*

On& of these Isom?*, which wo shall call oxidation 
product Af m y  be converted into the other * oxidation prod­
uct C| by heating to ~27§° arid r**ery»tallIslng* and also* at 
least in part, by refluxlug~-ill jalcoiiolIc potassium hydroxide 
solution* flic relative anoattts of the too product# produced 
in the course of the., oxidation vary, considerably and the 
condition# favoring the farmtion of am owe the other are 
not known with accuracy* but usually the asxmnt of A far 
exceeds that of C*

The oxidation of ceriix to k .and C proceeds with marked 
rapidity so that if the chromic anhydride Ir; gradually added, 
in solution* at no time may an excess of oxidant be detected 
by the hem idine test*

If instead of gradually adding too ohroale anhydride 
dissolved to glacial acetic acid* the solid reagent is added 
all at once* a third product is also obtained* tm-mly a di­
basic acid# Analyses and neutral equivalent dateralna t lone 
show this acId to have the forrAiXa C^R^oO** The formtion 
of such a dibasic acid fro® cerln without loss of carbon



a t o m  ear* only rawuXt It tha hydroxyl and carbonyl grarupe 
la earin m m  adjacent.

This acid on heating above ita nalting-point in an ab- 
aosphare of nitrogen vac found to loao carbon dioxide and
mmibmm t a  tthfe ddf O&tt 0#  &@Ch MUT £ * a l« e u J j|  # #

&h# toto* tmm f ttm  substance m.' ' &&QU&

&ss shonxt >1#‘ 4to: fefiMitifin tdt a 2**
XI*® X0an --i# -ssiiSsi1 igyt €&3*t>o& wg êXS SsitissW
SpClt. l l t l  $ £ ' 15*P0 ^ 4 .f1N li |!f :l: %W&tl$& A rtff r#«»

\cult la pooljabla ..fine olocaro to fam e- flva ariMhaiwS ring* 
■Aacaaiag the position of th* hydroxyl and carbonyl

gyfltffi# fy> w n tfi ^  l®t 'SSŜ Bir 'to ̂ ins ®: ̂ y/**** iftlm- lig -tor aasty 
i i s l M  - i t o  * to ta f ts iK ra tt  t o  i l ^ t s l c  - - to to  j t t o

$03*1, v n t o to- abf̂ VO §



COOH
rv COOK

£b* esrboayi aasygan oF eer&a was rmplmom-4 by t^rocan 
fey foir^log out » WolfMUatear raao&ioti m  mwin wmlem** 
bowmm* Far butter yitldjr *w» obtaiiKodi with Xaaa troteX# 
bf Fusing vmxiM k^tirmzmm with potommiim hgnttualge* ftor» 
thomor© tea t^rason® I# madt.t omtmr to prepare than tin® 
mmtlomwh&tmm* tter# is a stî ltaaaNoiia 1m m
oT water roamltlBg in tli# fcOTimtion of an tm'saterated hydro-* 
earten* ratter than an. iaoimr oF itet
this hyffirwNuritem (Jt*P* is isoterte «ith
.{!£*?« 257*58} rmiter than idonttcml* la mpltm -or tea f&at
that, nited maltiag^poiata abennbi no dapraaadtaft# 1® ilpa by
a eonsid#r̂ .ti.on of tea following ForaaXas Maad tin temrth*a 
®i*tg#st#<t oarteit ateteten and tea praxis©® teat in frfadaXiis 
tea earteoyX grmxp i# a&jaaaigt to a CH and a c %  group If )§ 
that tea carbonyl group is attached either to ring B or ring 
B (6)| that tea carboajrl gmmp in both friedttlln and cor In 
occupies tea sags© poaitianj ami teat tea hydroxyl group in 
carte is not tertiary*



OH

OH

7lm water rould nitdsmbtedly split out prwft.r#n.ttally Isot
th# !"*ydroxyl am! tlm tertiary hydro^c
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O ff

or

1 ■m.ete'&m**' mTW*  *iPr ŵ~jn*r

.©JT If irli #$#I,#rs#

$n 't&l« 'mm. om&y m m  ®$ W m  m^rnmm to thot 1m&&*
log tb* bydxoo^l gwm&p-1no# ia &sra*o$M otoilobi# #ol* 
m i » i  Mtor*

&d4fe.ttc$i or tb* m m t o M t M  j w t o M l t n i

SHuooci&oooto im glacial oeotlo i$Ii at toaporatuvo



JQ

*

r##nlt#d in tls# aiditton of am #oyg«f& atom at th* doubl# 

bond* fhls #tt*3rl«si# oxid# linkage i# shown -hj th# forme- 

ttom of th# «*#* #mb®t#mc# on <mid#ti#si of t&* miiatomtod 

hgrtrefttplm with porlmsaoic cold* Catalytic bylrofwsitlom 

of tto*. coiapmtnd fmiaitod only in «fe# foiw#tio&\of friitd#- 

XftttO*
€pi#§##\ (nQ in -airtMip^ Hm .maftt of piproil*|XX')'.t. 

that X#.: ̂ -sl3reol* ar* cloaked tgr' loasT tatr#- 
aeatata. H w  ele«vs£e taka* place &•*»•*« ih* %dRoyl 
&rotij>* and the product* of the reaction arc earbonyl da-

S"f rrlvativea, aldehyde* or ketone* dapending oathe tjrpe a# 
glyeol. YJmat

c6%- ch~orI f S*b(Q*e)« -* 2CfcHjCH0 ♦ l»t{Qtc)a ♦ 2Jie*c
\  * * * * * *
* { q % b c - c n\ i . s%cm#}* .* &£€% j*c§ # iti(mo)# ♦ m m c
f  (€%)aC-$ii

fhc reaction #pp##ris to be quit#
j * '

J  specific# tfc* alcohol# cod tbilr d#riv#-
*!'only $£mm jr|i&#)i ti#»p#.,®ifc .i#e*t two 3tro»..SydbKwyX

f rodp# «dj«o#tit #r# #tt#cfe#df «hlie and,

fXyroXo--icl̂  partlaiXf or ccspSctoiy iMUtaMf JigdMaqrl, 

'$*#$*£» arc copplotejLy #%#&!#* l̂ jgp m m t p i m  p«tc%ry ttei t# 

In #ptto of it® four fro# bydrosyX eraapa 'i# tm% oaduttsM# 

ft*# usKronmMad load tatraacetat# issy W  4»terMxx&& 
f rop'tip# to-tip* %  it# Xibor#tlW4 of tipliia#- .fJNw pota#»- 
lorn io&id# and th# titration of th#_X#ti#r with standard

tMosRilfct#. aoltitiOiu &  this jSMuamar tii# dour*# of



tftte r«a.cti<m may ba follovaC,
According to Criogee ttsa jro&e'tim ta&aa plaaa it) thro® 

stopst

-ooH -c*an»Cafce}3 -c-4..i i ♦ m «  * t Pb{aAc)a ♦ aoto-C-OR -C-OR «&•*©

«* ^ ♦  f f e t O I * ) #
- € « 0

fit fttf- #f r#ctttton v#ri«s ptot * taN#to»tott«2y wf#@- 
m a c #  # # |W « s fti* i6  t o  t o #  g X p m !  tN N riU  f « a » j  t o  «  s ta d a r  # f  

mmm thirty 3L* 2*#£Jtotof CMfg*# f w i  % <*T
i|§ is* to# ito# 0f to® rmmrnMmkm: ttm mgrnml is prto*

slpsiiy fy storl# #&£##&*»> toto? to#
gr#ator whcrn to® grcsiptog ««*3MWWfc* ekpprtm%hm& #r e*n &p«* 
pr#«ch. & I w l  ptolMim* $to# .rof too tomiritit fly##!#* 'to®., 
els imm is #ii#sys oxiUi:i€d a#** r&r/Mly tlmn to# tr###* 

Cri*t»#«s work sĉ C-tot#* to#' #pplto«iii#& #f Hit# r#~ 
to to# giye#£ Ihi# «*• |»#toto* *»

tbs a#imtr &###ritoi by Sctotowr CD * #i»to&*#^ to flsetol
a##ti# tot# -4&#t£jU#6 fro® tor«l© stoydrito to# trmtmi 
with I*## W m m m ®  ■«£ to# ®f to#
r**#ti<mf to# ttotototstM #$# siatotsteto to'f^S^ tor tfctr*-
tmm 4&f & mt- to# #ni oC -toito tta#9 to# f#*#t$<3& hmwlm to** 
#*m* ##tiMiMilar #!«* to# tmmpmmtnm- to* m i m M  to &$* tor 
swto 'd«y« tor##- 4br##;/'i#y#- l#to» to# # M  of- tais- Mu® 
t t o  e t o #  t o  :a  r t r t e s l  s t o p i s t i i l #



Periodic itirmtione of aliquot# of both the react tan 
fixture and a blank containing the same concentration of 
lead tetraacetate In the u m m  solvent showed that one m l  
of dlhydrocerln used tip one mol of load to trance t&te In ac­
cordance with the above mchanlsa* Also analysis of the 
product stows the loss of two hydrogens* So far attempts 
to make carbonyl derivatives of this substance have been 
unsuccessful* this may to due In part to the highly blocked 
positions of the aldehyde groups*

fhe slowness of the oxidation reaction m m M  l e a d  to 
the supposition that dlhydrocerin is a trams glycol, but 
the fact that it, takes place is conclusive evidence that 
the hydroxyl groups in dlhydrocerln and therefore the car­
bonyl and hydroxyl groups la cerln are adjacent*



1 3

lb© crystalline mm terf&l obtained on ©oolinf the athyl 
aeet&te extract of cork.* and consisting of friadaiin
and e#rlnf m i  dissolved in -a taini mum quantity of ahloro* 
fo m  stileh- litd boar* standuu over anhydrous ao&iuas c&rborw 
ate* fhfs %r®utmmh% of the ©klorofom is advisable to pre«» 
vent tha fowafcion of trace* o „ ifrochlô ic acid due, to 
hydrolysis* with the result that the car in ;asy he converted 
to *~©erlru On alloiring the solution to cool-* do c-- r in 
precipitated to- tbs extent of about m o  toird 
weight of eruda extract#

Xhe erode e&rla was I'U   ysta .Used from pyrid.lm
several time until l.ln*. »o lot ion ms color less
and tli# product imlU- .-*$1°* T%mMt *KT of tbs
crude

uothoa 1* to be preferred to the previously um£ 
--<« C recrystalXIetag free chioraforo several tissue 
and then from benzene sine# smller valussei may be employed 
and fewer roc rystallIsa t ions are needed to "’obtain a pur* 
produetf thereby resulting in batter yields an«f in the eav«» 
ing of tins*



Amly*ls< ate* of subst. used , 2.588, 3*133
ag. of CO* found* 7.69,'‘» 9.357
s#» of B*p found» 8*597, 3*1*8'
Calc»d for CjpH|o0a* C, 81*38* E, 11*39
found* C, £1.13., Sl«4&f

w, 11.25, ii.24
* -47.3 (pyridine as solvent^ C * *2033 S./25 al.)

oc-eorfa

24. g, of carlo (SS.P. sms susponded In 250 ml*
of tolusna. A snail crystal of iodine was added and the

4 A ;. *

m&tfmm r®£%xsx®& for 4 hemm* at -th*
« t * & £ t » »  mmm filter^ ana
orat©4 ?5 oPU uttdi #oolo<s to "'$**• *to- pwcipitoto mu. r#»
crystallised to constant ffloltWjg-point froatolueno. field 
10*3 g* t«oltln&-polnfe 227-310*

C*WU» “ »«49.1( pyridine as solvent# C ® *4033 g./25 cc.)
';Analysfs*.. rag. of aubnt. ussdi 2.9A3, 2.751

ag* of H,o* 2.935, 2.0<H
'mg* of CO* t S.623, S.t90
Calevd for C3en,*0,i C, ®1,3% %  11.39
Pound* C, 81.30, '31*20

«, 11*31, 11*40

2, 4-dlnltrouhanrIhrdraaona of at«ccrln

5o0 «g. ofos-carIn was dissolved in 15 *1* of calloaoiva 
and heated to boiling. 300 mg. of 2, 4-dlnitrophanylhy<Sre«ina



in 10 m* of boiling aallotelv* was added imd thmt two drop® 
of t̂ r4focfeio?ift ael&* After rofl^iag for 5 mi.nu.teB isni 
000II13#  owf mieltfct f g» of oea-itf# r«s precipitate * i  
farmed* After 4 ery a tali!aa t ions from pyrldlno^ieahol f 
tea product liolted 255~57°* teX&tea^poi&t of cerin 2t te 
i l M t e o i ^ ^  a# r c p o i t e i  .fey $«dirad##' a f S ^ S S 0 *

J& ro za o a e flj^

4*0 g '• of carte <M*F* M I M f  ’&} wmm: in 1 I*
-ff eastern' tef raeb&or Ida diatiilod from f̂ soapfeoru* pamte 
amid#* 1 ml* of phosphorus triferomido was added and the 
.mtetere stirred, Wfosmiaiy for J hours metef * moriury 
seal stirrer* flm »teti©n m m  elaar mi. eoweafcyated 
and 4 flotcolont. friraelpltate of pteaphoqmta sc 14 filtered 
off* After stekteg with water in a separatory funnel fur­
ther eomcmtimttom asad the addition of wctete resulted in 
the prcclpltettea. of 3 * 0  i *  of : p r o i i i c t  e M a i l  after, te rn  re<* 
crysteilitetia**# from earten teteaeblorida and acetone 
melted cofeptently at 248° with the evolution of gte# prote 
ably hydrogen bromide* It has bean ofeaarwiii that on stand-- 
ln$ exposed to light for aawral months teomoeerto darken# 
slightly.

Analysis i mg* of #ub*t» u m 4 « 2*394

Mg* of coa i
me* Of %0t 2*15$

6 * 2 3 9

Cate*d* for GjaBafOBr* ct 71+2$§ lt 9*78
F o u n d * Ct 71*oftI lf 10*OS



To gm of tofom&emrtn CM*P* tOt0} &l«#oXvndi It* 50 
ml*. of boiling, dirp nnyl alcohol m tss m M w 1 3*0 g# of sodiun 
in mmll pine#** Aft#**- the wo&tep bod all wanted ba&t~ 
lag on* coatim*#*! for 15 ainntnn* the **qt1 alcohol m i  
rnsifwd bgr blow dlotiUntioxu 1*0 #* of folloninb
p r o & f t e t  a f t e r  4  e r ^ a i a X I l  n a t i o n * ' f r o m  b e n & e n e ^ e th ^ l

acetate "slmtur# gmw 3?® mg# of white n©eiXa**JLika crystal* 
S 9 5 d i9 # * * - .  M ix e d  w i t h  I M n 4 n l i n « l

mad* from -fxrindolln {M*F# 296**2980} ahmm& m® dupreaslon*
m g * o f  a t ib n i *  m a o d i .15*1?#.- 2 * 9 5 3

mg* of 0*01 2*753* 3*2*0
«*• of co*i 7*744* 9*0£2
~gW$*** for C3«M5sOi C, S4.03I S, 3.2*23
Foun4i C, 83,89, 83.84*

H, 12,24, 12*18

f l i O f t t t Y B ,

10; ®g, of reduc«<2 browsearIn (M.P, 299-93°) wax dla-
netted and wflnxed la to ml* of noetic anhydride ..for 1 
bour* Oa cooling ahtny ©nr*tala nor# obtained which after 
r®erf#iaiIislog from boaa^nn^othyl acetate mixture Mid twice 
from-fctiiMM' united 3X0**jX4o* Mixed mel tlag~paln t® with 
frledailayl acetate mad# frmi fried#!la 312-*3X5°)
a h o a a d  b o  d a p r w a le h *
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:# o f  Hs>0-t 

of COss 
C a l c » d  f o r

X*
2*122, 1.961 
6*211* 5*313 

t ct anlfci **, u*56
Cf. §1*74, 8l*4§f 
1, IX.32, 11*70

s l j m l ,ii St:

V0 Em coriti 1 1. of

isi»Ltere m s

m  «
3*0 i» of solid

color*
T h i s  n m m  l i g h t  g r e # n  

$ * 7 v g* A t t e m p t #  to r M n w  tfes g r s e n  c o l o r  

clcoiiol 

vit&

$te ĵ iattnre m*'$&sr*d into diltsic bytfroehlorle sc id
filtered* fUs precipitate, r#XXo$rlsh in color, was

&
flHi .1st te r  mftmr

times m elted 2?3**75° to be- SIX



Analyst* t »£. of swbat. used: 2.461* 2.
a»g. of H*0* 2*413* 2.
««. of CO«t 6,328, 8*155
Cale*d for Csa% „ 0, » C t 75.88* #, 10.62 
ôttaSi C* 75*65# 76.11*

a* 1©.66* 10.71
fteutral !k{ui valent: *g. snbat. t 222*0, 203.5
Ml*, of .HSfi? * K«0H used: S. 55, 7*65
Calc*6 for CJC%«a** 23?
found: 237,233
She benasae filtrate fron above 'Was evaporated vlito 

the aiinulteneoue addition of .ethyl alcohol .antil crystals 
first started to apjNjar after which it was'. allowed to cool. 
White neeOlewiike crystals of oxidation product c were ob­
tained which, .after sever*! cry S iallla* tfone frect bens ana-, 
ethyl alcohol mixture, nelted 26?~70°.

(*)g7® a 27.1 (chloref a m  as solvoatf C «•- .6379 f */25 
analysis t sag. of sHbat.uaed: 3.487, 2.664

®*» qTH^J i 3*485, 2.611
a*. 4ft,90i« 10.452, 7.995
Calc»d for ■C3̂ 8a§®t:'*;'C!, <51.74* H, 10.99 
Found* C, El.?3» 81.82*

•8, 11.16, 10.96 
fh® jaotber liquors frran the”initial precipitation of C 

were concentrated and store etiiyXeXCQhol added, followish 
leafy plates of oxidation product 4 were obtained on cool­
ing in a refrigerator. After several crystallisations fro®



benzene «nd alcohol the e©Io3“/b»«^ae whit*. tha ftelting- 
polut of a It rather Indefinite, When placed la the welt­
ing point bath at about 300° there is Incipient eelting 
about 220° but no further change is noted until the temper­
ature reaches 250-53°* -1 on the other hand, the saeple is
put in at 230° complete aoaimediate raelting tafces place 
with subsequent reaolldifie&tiQQ. She second Eseltiag-point 
as before is 253-53®* tpot setting-point of A {loser or 
traniitiGSi point) 224®.

'• -10*07 {ehlorofoxa as salveatf C » *7393 6^5;al*) 
Ar»lrsisi ag. of subst. needs 2*035,

ag. Of aa0* 2.£320,
«*:* of C0*t 6*103* 8.177
CaleM for Cj,*a*sGa* C, 81*74j g, 10*99
found C, 81.63, 31*51#

H, 11.08, 11.14

i.oli

gm eertn were dissolved in snallast necessary 
quantity of. glacial Beetle acid {alnost 5. liters) at 30°, 
the acid.'as before having been distilled .over chronic an­
hydride* 49.9 al. of a .452 9' solution of chromic anhydride 
id glacial acetic 'acid, previously standardised by iodi­
se try, was- added from a burette dfopwise during which tiuse 
the reaction aixture was stirred vigorously* Periodic 
tests were saade to see if At any tlao there was an excess 
of oxidant. This test was carried out as follows* k piece



of flit** paper nil rsols toned with * saturated solution of
bmizMin® In glacial acetic acid and allowed to dry* A 
drop of tli# reaction mixture m e  placed thfe tost .paper 
arid, warned over a *tmm hath* Blank teat# shored that 0.2 
g* chromic anhydride in 5 1*. could he detected in this 
warmer by the formation of a blue color around the edge of 
the spot.

At no time wee on mmmrnm- of evident detected, so after 
all the chro&ile anhydride m e  added the reaction Mixture- 
one eoneantriete!* to. about 250'isX* fheii^iile boiling..-- end 
stirring fiMaclienicelly e slow stream of water was. added un­
til pjpeeipd tetioo m e  collate* the remlttof' product was
meti nor# eimtc&M&b* end therefore eaeler to filter than
that obtained by paring the reaction Arturo into, water* 

there m e  no tree# of .green colbr* ■father the 
precipitate m  eaMas&iet yellowish* field 4,7 g* to 
■ eyy stall! sing as.. before from bemsena-aleohol .Mixture about 
*5 g« of- oxidation product 0 was obtainedf the teXnoe 
being iipeiift

1»;0 i* oxidation product A wee placed in  ft;. te s t  tub® 
whoa# neek wee then dram out and sealed: off under reduced 
pressure* rhe tube was then tneiersed in a salt bath at a 
temperature of 275° and a U o i M  to rm.la for several tain- 
otee a f te r  complete Melting, A fter cooling the tube was 
broken open and the solid dissolved In. benseh® and
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precipitated tilth alcohol. After several crystallisation*
the product# consisting of white needle*# edited 3$&f~7O0# 
Mated melting-point wi th oxidation produc t C showed. no de*̂  
pmmmton. field after ?ry*1^Xlifttle«*» 0*4 g*

1«0. g* 4 m s  refluxed in 75 aflU of .methyl aleoholfn 
petMitira hydroxide for half an tour, The reaction mix* 
turn wss fm m $  into 300 kH* of im % m  containing 'execer 
liydroidiXorle acid and. than filtered* ftsi precipitate was 
dissolved in tensene and empermted with slmiteeeoua ad­
dition of- ethyl alcohol ̂ until crystals mpfwiefeci;. After 
cooling the etifte n#Mle-llte crystals ware, filtered off
and -dried*. Xi*34 0*5- 1« »iXtin®^oint M S # # *  Mixed
sseli^g-point with C (tfif-fO0)- M S ^ O * 1. fit# nitrate on 
etef&oiertlosi yielded 0*4 g. of uneteiiged' 4*

l*#"g. 4 'M* dissolved in '15 #e* of pyrlMne eat 'O# 
»i. of acetic anhydride added* tbs mixture tier allowed to 
atand .over- might and than poured in to  water mat filte red *  
After several e ry * tal 11 tetiana from hansana-cthyl alcohol 
iMiiy plate-like c rye tala wmrm obtained melting:

Aiteijrelet mg* of atabei* nsedt 3*o62# 2«J$7
mg* of 11*0* 2.B99* 2.234
eg# of CDf-t 1*9^6# ^*^23
tele**! for C3a%*&:ji C# 79*0§ If# 10*50
found* C# 79*50, 79 *621

II# IO.59, XC.&9
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0*5 &• A m®& 0*45 M* 2$ 4-ainltrophesgrlhydrasin# w*r«-
&i###Xw#sl In 40 ml* of hoiliof calloso!#® «wt,,2. drop# -of 
h/drochlorio ®cld oModt* Th# aivtdm wa* sftrflvMd for 15 
rniJDut©* and eoelod .In tho ico Hi# ©r&age^yolXow $>r«~
dpi tat# that f^i^l wmm rwrfmtmlMmwi £i*<»
<-«lecfaa& % 376~78° with 4#oo^pod ti am *
field of pu*-e hydrassono 0*2 £•

mg* of #tifed*.ttee4i 2*;i4if 2:f3f$
Jjg« of E*€U i»*34tl
»** W*t 5«*&o
€mXe% for « ^ * 4 3 t  -a, 8*45

•* %^*96| Ht 7.05
fonnii C* 48*8f f

II, ^*46f"s*3§
In § m m m X  th# C jumlyele of hydr&zin# and uub«titut#d 
Ifdfooio# derlwtiireti of eerift'dod It® deMvefclves ifor# 
aoiaowhat low.

0*5 g* of C n&s rofltexdf&r 1 hour in mot 14 #0- 
hydride "«M the mixture p i r M  into water and filtered* 
liter wwrfti diy&tdllsetlon* tttim h#n^a#^fhrl nleohoX, 
the product, oondatine of ehlny needle* or priifaa* tool ted 
291-94°.



Aftalysla* rag. of eqfettt* um&t 2*869* 2*494
ag. of a*at 2*703, 2*372
mg. of €'®m z S.34?f 7*255
CaleM for C^^aOj* Ct 79.67# H, la*53
Foundt Cf 79*35, 79*38#

II,. 10*54, 10*64
Bmpmiiftestier* Equivalents *

Big* aubst* 9 50.14, 49.So
nl* m®4%xm protoxides 2*72, '2*?0 
H eodluja prapcoclde t *0377 
CaleM for 482
Foundi 439, 480

0*5 £* of C tod *4J g* of 2f 4~dinitrophanylhydractrie 
urare dissolved in 40 ssl. of boiling cellosalva an# 2 drop* 
of hydrochloric acid addod* The solution was boiled gently 
for 15 uinutss end cooled: slowly to ice4x« temperature* 
Fine ersur%«N*r«d needle® formed* Held *65 g* Ifter re-*
crystallising several times froo bens ene-e thy 1 alcohol,
they melted «rith decomposition 252**54°.

© the author la indebted to Ur* J* 8* tarsn for this analysis



Analysis* «e* of sahst* us«4t 2.906, 2.049 
sg. of 8*0* 2.219, 1.583
■£. of CO** 7.387, 5.210
C*lc*d for C|t%3Q^R«i c, 69.63# H, @.45 

" « c»,»,«03r«i c, 62.96# a, 7.05
Fasrna* c, 69.33, 69.35f

tt, 8*54, 8.64

SRSyU$̂ SElRil6jLSilvSlwllilj3E68lS.JBlfilA

0.535® g. of dibasic acid n i  heatwi at 290° in a 
mtrmm #f nitro§imt th* affltumt ga®#® Wing pm®m& through 

absorption tubmm oortteteitig r*sp®ctlv*ly m&irf&mmt 
and After 2 hour# bating th® apparates was allow­
ed to ■cool and th* absorption tube® agate wigtiaa.

#t*- #£' 21*0 forpai. dŵ rlxkf dac&rbosEyliitlim 24*4 suf*

tegs in wig&t of maapl* 76*0.
€aXofd art* o f  2f*0 f a r  loss o f 1 20*4

* * * CO* - m m  I COa/ * 4f*5
loss in Might of aaapla far 1 H*o*x CO* 6f*9 

fit® slight <ttff*r*ite*9 6 m$» * may ba da® to th# #aei 
that th® mmmpim uaad was only air dried *

fh® wit iron thm: dmm Fbogy la'tlon abov® after cooling 
■was dieaalvod in bonaon®, avapar*tad with stestlteMoua ad­
dition' #f, atfiyl alaahol* Fin® w®dI#-XXt® eryatel* aajmrated#



Jkttmr m l m U o l  t
■ \j>

Analysis* .agr-ef «%t&#t«- '»Mi 2**59+ 2*12$
AC* of '11*0 * 2 .6 0 9, 2 . 2 4 5
sag. o f  Cua a 7. 555,  6. 5®4
Calo»d for C**B*80» C, 84.36 g H, 11.74 
Am a ** c, 84.48, 84.58|

M, 11.90, 11.83
■dlnl tronluifiyihvarganiin. of, 4^iar^>xvlatlori or4adact

.25 £ •  o f  d eco r  b ew ylefcion  p ro d u ct w «r« d iaso lw ad - 1b  

5 *al* o f  b o i l in g  c e llo a o lw *  a g ^ f g O ,  o f  a  s o lu t io n  « f  

*25- g *  o f  2,  * -d in iti*op h® u5-Btydratlrk® war* added fo llo w e d
‘U..;

by *  trw co o f  h y d r o c h lo r ic . & eld» , 7h®. a ix t u r e  aw* r o flu x e d  

f o g  20 s s im te s  *nd th e n  coo lod - and f i l t e r e d *  Xtaf p r o d u c t, 

c o n s is t  lu g  o f  b r ig h t  y a U cw  n e e d le * , h f t e r  s a v o r e l c r y s ta l*  

11a c t io n s  f r o a  b e n a e n e ~ e th y l a lc o h o l , s te lta d  w ith  d e c o a p o -  

aitlort 26,§®.
Analysis« rag. of mibst. used* 2.498* 2.017

m »  Haot- 1,949, i.fie
«fC. COs J 6. 457,  5.251
C elc* d  f o g  C j*% iO *% j G , 71. 06|  K, 3.70 
fo u n d ! C , 70. 75,  71. 00f

a ,  S . 76,  8. 76;

saalcarbttEOM*

10 g .  of' c e r in  w as suspended  in ' 5oo s i .  of pyr id im
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31*tU2*d mmr potassium 10-’#* -#f *omieju*tealde
hyirmhlorMa m m  ad&ad ®m& the stitadtes'* allow®# to ateit# at 
wmm te®p#ratey#f with acmaloml stmlciiig* wmMl 12 hours 
* fto r solution m s effected* Total t lm  mooted m s shout 
1 teya# Ilia f«Mttpo atotm* s m  tteci poarte into' water 
and filter*#* a f te r  s a w ra l es^steX X itettoas f r m  t o W N  
othyl alcohol olxteraa* t$ia product* coaslstinf .of afeite 

cry stela,' m l  ted with d m m p M i t e m  247«*48***
1 X#X§ of paira protect 6 f*

Atelysiss- a#* of autet* mod * 3*091* 2*170
mg* of H*0.s £*9XAr 2*06o
m*m of €#»s §*290, 5*804
Cale»* fa r  G **!**<**%* C, 7**19* ft# 10*6?
Foamlt Cf TSi'lf# 72*95#

If, X0*55, icute

rane tfan

1*0- ■§*, of eorte smtearteMM was add®# bp a solution 
of 3*0 S* of oodisw la a~aiayl alcohol la a -Cartas tab#* fts# 
tuh® m a  thmn teal*# mp and teated at 1S0° for 24 tumr# la 
an trom pipe Wire# for electrical hoatlsif*- After tel® ttea 
the bate m s  cooled sod opteod* mad. hydrogen we.ro
detected la the gmaea# a #  residua was attracted with 
water to dissolve tea aodlusi alkoxlte and tea assy! alcohol 
restore# by stem, distillation* after sewar&X crystallise^ 
tions from alcohol s&atarev m marly white



ttmM' *1 g« ftat s i  not pair# « m  #to*m to
i t #  t o  thm mhmmpmnt jkreparcttloi* o f  fcto p tr #

to a different nsthotiU

1# X#0 g* ##rto to M g iti* of atoototo atopl
ftXeo&oi mjt «&!*& 9 g* toto^to# bpiriito (9dtf$5$)* 111#
N&rtttP# w m m  ■ m i $ m m &  f a #  4  hour#» M t f m t  ftfeqnft 3 %Mr# th*
##tto> toft #11 M B *  into aolution. to# solution w m  riXtor- 
#d* to loo ml# # M  m l s d #  toil# n##dl#^lito
ery^talE for»d which flitareG off and r#crystalliaE©^
_from #b#otot#: atoyl atootiaX* field 0*5 #* but using lirpi 

.ftoto# mt tiigb .»# M £  #©*■# tototood* M- i#fto 
ni ta ^Itin^-point eo*ald to ■4mi®m3,m4 aa ahom %  tii©

tmmp* of toil* «ton
,0 toiXo#i#ti fttoftt 210° | #ojTt#n#df 

2 4 0 * 1 it#Xi#d ,#tto teftonsreftltloti^  aOabmi l 260' *
and r##oXMif£#d atout Halted a# tofto#

MO* 3®£Jimm& and resolidified- stout
26:5*# JM>lte6 a s  t o f o r #  -2S0~3OO**

2f0° Jloitoi n i
t o |  mmltmd m  totor# 295- 305®* '

Jk» in t il#  ####  o f  t o f t e  9 th #  eartom  & »!-»

ar##« mmrm Xftw*



28

ft* 22»*1-

1#0 f «
i stirred with at imm

pawt-m&

with.



untilmixture stirred ®t &mm
xmt& wmM
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Analysis* eg. of subet. 2.358# 2.59*
ms. of HgOi 2.515# 8.754
tag. of COj t 7.301# 8.026
Ca&sid for CjaSyod* C, &4«43f M# 11.82
Found# Ct 84.44, 84«3i|

H# 11*93# 11*83
Qaida felon of. unBatarafead hydrocarbon yjthnarhananic sold

0.&0 g. of unac turatwi hydrocarbon disaelved in 50 «!• 
of benaene was treated with on excess of pefbeosoio acid 
dissolved In other. Sts mixture was allowed to stood 24 
hours at t fc«-feox timpmmtemt* fba ■ solution was than ex­
tracted, first with alkaline pofe&ssius iodide solution and 
secondly with water. After evaporation to dryness, the 
residue was dissolved In benscn® and precipitated with 
ethyl alcohol, deerystall&ssd from 90*100° petroleum ether, 
the product aslted 26145°. SCtwud Belting-point with tha 
product frou potasslun peraangsnafee oxidation of the unsafe* 

l$ytiro0jfc2&Qii 110 d©nr©»sioEu

JtetogfltnaMoa ,«r„ aal^Uga.ffiEa&isS- ..of.MmtefafrBg .tetoaaef&gB

0.3 it. of oxidation product dissolved in 50 nl. of 41* 
oxam  was hydrogenated at 159° for 4 hours under a pressure

rb»of 8500 eta*spheres using 2 g. of a copper elmxaite catalyst
prepared according to tha aethod of Adkins {12}. She 41*
©sane was distilled off after filtering cut the catalyst.
She product on recrya tallislng fron bensona-e thyl alcohol
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Filature aa»lt*d 2*5*4$®. awlting-point* with friedo-
Ikw e l m m A  no depression. field 0.2 ■ § .

Analysis i mg. of *«bei«i ttsM* 2.266
sag, of a,o» *.55P
*£. of CO*# 7.259
CaleM far C3« % a* 09 37.29# R» 22.71
r<ww#:« c, 87.37# s* 12*63

0.3 e* of 4Hdtetie® product sms hydrogenated a® above 
except at roffis temperature. the* product wa* 'worked up 
stellarly« 3&3>6*f?. klixed. aeittag-foXfct*
with the oxidation product Itself showed no depression.

Sewersl other hydrogenation® ml different tempera­
tures and for different length® of ttrao, gore either ua- 
changed oxidation product or complete reduction to 
ffled«Xaia».

f*t g* of esrin m m  im ml* *f
as$rX *Xc®h®X* to wm® g» of w%

Xm -m m ll imptlmm#  to# nmXXxm taking bfmm

x&lmm' «&& mM.1® mmzlimg. to p p ^ m m
w m ll'& ropm * Th® vmt$%Xmi mm- <pXto rigomm® m  to u t n©

m  mmmwmmmw Mtmr mil W m  m & m  &njft 
b ®m «td&#4} to® m m  to e«X to to® it*
M sptor#' isff tm %M.m to® f® lX m  to to r  ish ito
um & ly  i« i f l 0 p  in- raeh r##etto&$ #&« atoltod* fk#
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roactiom mixture mm® 'teen aomhotl wite $$ hydrochloric me td 
until of tea mttnll mom Mutroiismd* Wm $mwl alcohol 
wm& rma&vrii by distillation mmi ttm  boIM which a#pa~
rated m« crystallised many tlmmm from bmnsmRe«ethyl alco­
hol mixtures. arid finally twle# from chloroform* ttto first 
erop of erymtaXm 0027 tn macli earn tetaf umoit* Halting** 
point 2f4Uf6^* ntMd trite dihytirooorln pro**
pmroi by mohrmdmr (1) mhowod mo toproMSwu li#M $•■§ f.

■p» moteor liquor* mam oog&IjmnS mud eoam*ntmt*4«
¥#ry long thrMh4ilni' crystals m m  obtmfnoA on oooliiag*
M*f» 270~8O^* Attempt* to Isolate a pp« mfymtmmm tr<m 
till# wmp& mmnm®Bm£%* 1*

1*0 g* of car In in 50 ml* of dio&ane m i  hydrogenated 
at 150^ nfsd**r a jMrm*«uar* of 2500 pmm^M for 4 t o i  taming 
a copper: chyoiii te omtslymt# After cooling tern a&x&tsr* mom 
removed from tea bmfcv heated to boiling* mmi the tetelymt 
filtered mot*. Cotieetttrmtlon of tea filtrate produced- on 
Moling Mte-lito orymtel* tfhleh after roosymtlolliootSoo- 
f ram 251**540*

tesû tmimt mg* of matet*. mamdi 2*26?* 2*182
mg* of %0*
mg* of C O# t d * 5^4 $ lS*4li9

Found? Ct 81*111 80*83# 
af n#94f ix*so
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time end pipetted Into 15 ml* of on aqueous solution of po­
tassium acetate (too «*/!.) and potasalna lodlda (50 £./!«)« 
'Shis is 'to prevent tlhe precipitation of' lead Iodide* Xbe 
liberated iodine mat titrated In ttie usual way arlth standard 
sodiun fchiosulfate* > The results of th» titrations war* as

flee In J£U of *0159 * Ml. of .0159 8 Bols Pfe(QAe)*hours- wa*i>*0* to titrate 5 al.
of blint MWewMM»

t§ XO consult por M l  of dttodfo*
I I u i m i m -j -jii |I||HIIILI.,H.U. Uiiiuxmn

2,Xi

327
t m s m ' m  r*l*ed to 65® &ftor 4 day* 22*42 After 7 tor® 22*30

20*43 20*02 
U M *  USMt

1*0

Tim r&mtimi mixtmrm fmm mbovm cf&s pomm& into tot 
trator {80°} to todmljM tte tod totfMMtote*
4ftot* riltrsatlon tto 'ftolte* tow dried oni totetetoft sev­
eral ttot* wito 'tot 'bkmmmm* Ttmm wntototo w&rm mmihimd 
and toi!MK&r*tod to: 50 ©X* and tton filtered through hard*- 
mmA' filter pmp®& .to' rommm m smIX -mmmmt of finoljr 4i» 
vltod into dto&te* fto f-lltmte toi furthor evaporated 
until orystols started to precipitate and -tom cooled. Two 
©rys tolliesfcioris of th» product yielded 4f*S ©g# of shiny 
tossgonnl crystals, M l  ting $!4-4fi**
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B m m k m

# Chris has boon ©hopts* is all probability* sot to have 
f ,fcsrtiipgr h$^yexyX grmx& foraafly 'tbmght-
Ufcsi?,

a# A Slii&rgiii of eerie* <*-eerie* has hose dlaeewred and 
SsaeriMU

3# By fch#, radsatiog* of to frioiolJUiolf ̂ it ha#
h^en mhmm that, iiis e&rbooyl pcafi in
cerin and oosw§r the »t»e poaltiea*'' reXaiiva
to the rest of tlia iioXomilo*

.#« Igy tbs oxidsiioii of eerie to a dibasic sold without 
toss'' d f -ssrtos,. atons* oorim^lias .hsee liw ii- to  be .se 
oĉ jrdroô  fcsfatts*

5* Blhydroesria ha# hose oaiSt&si by lead tetraacetate 
provies: it to fee a lt ^^lyeeX and thereby offering 
farther ewldeae* that the hydfoasyl sad emx&mfl groups 
in eerta art adjaoset*

-6* Cerin has Base oxidised to 'two isoaeric, highly eeol- 
laedy dIk©tones, as yet liim&aed* One of theaehas 
boon converted to the otfei*#*

?% Csriit. has fesafei eo&wsrted to m  -:bp4**eiufem
isaMtirla with'
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