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r s tm m v tm v n

la  l&lS* cSiwTittl^ iso la te d  a product which ha s a i le d  "sarin*

by e x tr a c tin g  cork f i r s t  with water &ad than w ith alcohol* ?© tfa# reaa ia -

le g  in so lu b le  port!©a of the cork ha gar# th# aaaa *subsrla** §euas ia&auit

by tr e a t in g  t h i s  *saberln* w ith a lk a li*  and sttbsequsatly a c id ify in g  th*

a lk a l i  so lu b le  portion* obtained a brown p r e c ip ita te  which ©a ©xi A at ion  with

n i t r i c  a©id gar# saharla  acid* ?* ?* .Sahoal^1 eon fim ad  t h is  ahaarration

and suggested  employing th# a#.## "saberla* to  r&fer to  that p art of cork

which was aapaalf labia* he bal tewed that *eub#ri3i* was a sub-
■* § 6stance* Howerer* Eogler#*** by a lcoh ol la  p o tass law hydroxide sa p o n ific a tio n  

©C • saberIn*» is o la te d , among others* a# as Id which a e lt  #d a t >6° t o  ©hi®h

a# gar# the name *pt*#lloaS© acid* (ft*'## tha Ireek * pbei lo s  « eerfc)* and

assign®# to  I t  th# fo r a s la

Lat«r, d i l is g ^  rarlsad  th« fa ra a l*  of pb«l Ion In «old  to
3  ©

0^* II* T* Schmidt, 97 how© war# presented evidence in  support ©f Kngler* s

o r ig in a l fo r  ami a* Ms b e lieved  p h e llo n io  a# id ta  ba a c y e l is

saturated  h y d ro s #  a#id w ith th# fo llo w in g  structures

Qf&ijfi cm acm

( o ^ i^ c r o i

o t 3

S cu r tl and ?cwi as i i & descri bed p h e lio n ic  acid  as a satis* 

rated hydroxy acid of formula * wfel08# properties were id ant foal

with those of ©< <*hydr©xy beheaic as id* Their conclusions war# supported 

by Saga**^9̂

A son sld srab le  acoaat of work has been done on pb«i Ion ic  so ld



•  lao* | t *  ©truotoro woo su^ oaodly pm 8& » and u n t i l  roooiitly t h is  otmototf#' 

ftsA tuafe b&oa doubted* fa  p a .r tl3 ttl& r» f *  Zotsoobo nu»«t aoworiters1^ * ^  ■

haro ropoatodly  lo o la to d  jtfeoiXoaio a a id , g iv in g  aoiisodo f o r  i t *  

*#$**«&  1 o r fro * . oorfc» and f o r  tho p ro p o ra tio n  of d o F tro t fro # , «n# do© o r thing, 

o o rtd ia  o f i t s  roootsoao*

loosror*  rooont work S» thiar and othor 1 aborot or i® *^3 ha«

i«d to  iti© b o llo f  tb o t p h o llon lo  oold  i s  aoithor a ♦ •o a tf-tw o  e*rbo» o®|d* 

Mdjift. oC»^fdr©3^ »oid*

I t  mm  til#  povpeoo of th to  roooorsb to  dotormia® tho otnaotoro  

of pholicwaiG ooid* to  proro t h i s  otruotor* by syathools*



4* jpO latioa  and Par I f  t ta t lo p  o f *»hollonlo Add

Tho attbod ostplqyod in  #x trootlag  raw p h tllo a lo  a d d  from oork 

i t  o s s o a t lo l ly  to# as th a t at*& % sotttoho^*®®* Hcwrovor* f t  was

foaml th a t raw p h d lm io  a d d  aoald b« p a r lfl# d  aor* roa&lly % r«f©ry#tal~ 

l i s a t lo n  fr o *  tovoral so lv en ts  toon % usfo$ feotsotfco* t  inofcbod*'® of 

o«n*>ortl&& to® a d d  to  ih® p o ta to i**  s a l t ,  r # o r y a t* llls to .i  to# s a lt*  ro» 

toa-rorting i t  bank to  tb t  a t id tad r o o fy t ta l l l* lo $  to® a d d *  although tho 

y l# 1 4 t »®r# aboat to® taao* %*t ts th o f o aothod of par If  la  at ion i t  ebj*otiei*~  

t b i t  fo r  other roasons than tb# ^rootor loa&th o f %%mm i t  roqalrot* la  

o*4or t© oowrort pbolltM io to  id to  i t #  p o ta tt la *  s a lt*  g ttsso h o  rttoaatadod  

boating to t  a d d  in  an opta 41th with 335 a^uooat p o ta to it*  hydrodd#*

Pro* t o t  f i l t r a t e s  f r o m  roorgiratalllsatSoa o f  to t  p o t  a s  S i a m  s a l t  zo to tth o  

iso la ted *^  l»29«oiootafio d ioarb osy lfe  a d d  wblah h« o la iaod  ta t  o r ig in a l I f  

proooat in  th« oork* Steooror potato la *  hydros 14 o fa t io n  of p h o lloa ie  a d d  

Sirs® p r a o t io a ii f  qaaatStattoo y lo ld t  of th is  c tib asit a d d *  to* i t  i t  

probabi# th a t to#  1 #20*olootaiio d ioorb oiy ll®  a d d  %% f  orotd during to#  

oowrortloa of to#  r a w  phm lloaio so ld  in to  i t s  potasoiass salt), a  *#*  

tabotaooo la th a t inirodaaad by th a t i t  sap posed to  b* a p a r lflo A tlttt  

prooost* Furthorooro* lo too th o  a sod ^ ia o la l aootlo  a©Id a t ©a# of h i t  

so lran ts*  la  th is  laboratory- I t  was f©and th a t rotrytfcalllm otion  of 

p h o ilo o lo  a t 14 fro *  £ l* o la l a s a t is  a t 14 oontSdorably lo « # r t to# a t l t i£ £  

poin t of too prodtot ia 4 io a t i* s  th a t p a r tia l a sa ty la tfe *  oooart* t in t*  

topoaSf1 nation. y i o l i t  a prodaot whiah o o lt t  a t to® o r ig in a l ralaa*



S« fr o o f  of Straatare*

The moat important point of mttmok mm the determ ination of tho 

stru ctu re  of a ©©npsond ta to  date realms ltd  ej^pirloai formula ms mosarmtely 

as p ossib le*  Thormf er©, a sample of phelleai©  sold  arms p u rified  % re

peated ory s ta ll!m e tio n  from a v a r ie ty  of so l treats -until its  a*ltin&  p o in t  

ini# Smr'bea mud hyiro^ea analyses* mod neutra l e fu lr a le a t s  m

t h i s  sample liadjoeted an ©sapirio&l formula of fo r  pbeliotil©  maid*

This e s p ir lo a l  formula su ggests that phelloai©  maid 1® e ith e r  

a saturated  a lip h a tie  h y d r o s  maid* or m maturated a lip h a t ie  e id er  maid*

T h a t i t  i s  m s a tu r a te d  otNpeuad i s  shown by tho f a s t  th at p h m llo a io  mold 

doom n o t d e o e le r lte  e i t h e r  brom ine in  oarboa t e t r a c h l o r i d e  s o lu t io n  o r  

p o ta s s !  mm perm anganate* nor doom i t  i  asp a r t  c o lo r  to  m ca rb o n  t e t r a c h l o r i d e  

soluble*!. of ts tr ea ltre ee th a a e *  That p d e l lo n io  mold i s  mm mo id l a  obvj ©urn 

a lac© i t  e*a bo t i t r a t e d  t o  m sh a rp  and p o in t*  mod fo ra *  bo th  s a l t s  and 

m at mm* Sins© p h e lla a l©  maid mis© form a an a c e ty l  d er iv a tiv e*  I t  I s  

apparently ah hydroxy mold rmthor th a n  mm e th e r  mold* Pttrtber«©re* a 

& ersv ltla o ff d e t e r a l a a t i e i i ^  ©a p h e lIo n ia  mold showed i t  t o  p o s se s s  t« o  

mo t i r o  hydrogens*  e h e re a a  th o  whole mole©mis asms up m t o t a l  of f o u r  

males of &rlgpard reagent* T h is  f u r t h e r  ©orroberates th e  © aaelasiea that 

p h e lio n i®  mold I s  am hydrojty mold*

The method which suggested I tse lf  mm the most pl&m t die in the 

determ ination of the straatur® of phellonl© mold was to ©mid 1 me the hydroxyl 

group to m ©arfeeqyl* prepare the estate* mad then afte r n Seeknaan rearrange** 

eeztt to clear# the amide thus formed mad to isolate mad study the fragments* 

Eeeeeert I t  erne impossible e ither to oxidise or to dehydrogeaate pheilonio 

mold -and iso la te  m pure kete moid| the reaction did not pressed* the ©xl- 

dmtioa went too fa r mad ©leaved the molecule, or some side remob Ions occurred*



l a  spit©  o f the f a s t  th at many methods* with varying eonditSena* war# 

tr ied #  O xidation w ith TrOj la  g la e ta l  asett© a® 14 from rooa temp*rater* 

t #  the h e l l in g  p o in t of a se t ia  meld* ox id ation  with potassium  permanganate 

fa  aoeteae at room tem perature* p a lla d ia #  dehydre&eaatloa a t 300^-320°  

fo r  thro# hours* ouprlo oxide oxidation  from iJO° to  220°* ox id ation  by 

load te tr a a c e ta te  la  g la c ia l  aoeti© acid at 60°  * an oxldat 1 ©a*reduet i  ©a 

reeatieoi using acetone* or p*»bease$e 1 none* and aluaiauss te r t ia r y  hutoxlde* 

and hydrogen peroxide oxidation* la  th# presence of ferrou s *e I f  a t# , so 

both p h e ilo a io  aold and eth y l p;>ellon*te «#r® a l l  a tod lad la  t a  attempt to  

1 so l at® the expected keto-asid*

Attempts to propara th# ansaturated acid* by dehydration ©f 

pholloalo aoid* were also unsuccessful* Heating pholIonia aoid with 

iodiao la tolAoao for thr©e hoars at the boiling point ©f toluene lo ft 

the a© id uaohaaged# The I odo derivative of phellento as Id was propared 

by the as© of hydroiedfa mold in phenol« and th is  ooapouad was rofiaxed
t

for taro hours with 20t aieoholia potassium hydroxide* The resulting ©©a- 

peuad gave a negative to st for unseturatloa using bromine in carbon 

tetrachloride. or to t rani t  roaethano In  oarbca toir&chiorlie* -Apparently 

the sod© derivative hsd been reduoed to a saturated aoldf the dapoujd 

formed saw® a aegattve tost fo r halogen using the Beilsteln test* and 

molted a t the same to le ra te  re as a aeapeund prepared by treating the lode 

derivative with sodium In amyl aleonol# 4 mixed melting point of these 

two produets showed no depression*

O xidation of phellenlo sold with ?rOj in  g la c ia l  a e e t lo  a©Id 

give# a mixture of a new a©id and what appeared to be phelical© asid*

These were separated by talcing advantage of differences in their so lub ilities 

la acetone* Tbis  new sold  was crystal 11 ted repeatedly until I ts  melting



p o in t »«• constant* Sarboa and dromon anmlysso and a d»t«nalaati©n of 

It*  n eu tra l ®%i»tr®l©ii& Indiaat© for  th is  acid an ©sqplrloal fo r  m l a of 

%2%2%* * d itn a fo  m id* Til® a o lt ia g  p oin t*  o f th is  asid  aad it® dtoothy!  

•sfcor nr® in good a^spaaMttt with thou® giro®. in  th® 1 1 tormtur®^ a2 6 .1T r«r  

1 ^0*®ioo®na# dlom rbosylio mold and i t s  dlmothyl #st»r* S<Ktro®alt'»3Xano 

r®duotioa?^**® o f th® dim ethyl « st« r  g iro* th® corresponding d ©comma© thy l®m® 

glysstl* a, prorlou* preparation of th is  oonpeuad could not b© found in  bh» 

l ite r a tu r e *  H o«*w r, S h a lt . ha® prepared th® polym©thyl*a« g ly e o ls  up 

to  t«®aty*en® carbon atoms, and g ira s  in  hi® paper the smooth curve resu lt*  

la g  shun m olting point® «r® p lo tted  aga in st th® carbon content* £«tra- 

p o la t i  on of th in  curve to  tw®at/*iwo carbon atom® give® a value ®hloh |,®

In good agree®®®t *lth th® molting point found for th® & oo osaaaethy I on® 

glyco l*

Th® 1»20"»® loosen® d lo a rb csy llo  acid  a an b® proparod much nor® 

r««d i iy  # and in almost q u a n tita tiv e  y ie ld *  by potassium  hydroxide fu s io n  

o f ph®IIonic acid# This fa®ion was f i r s t  attempted % /•  Scheldt'* «h« 

Iso la ted  a d tb asio  mold m elting at 121° to  which he gav® th© formula

neaed t h i s  a®Id *ph®lihg®aio a®Id1** £®ttssh®*^ repeated  

t h i s  fu s io n  to r t  c a r e fu lly  and found t h a t  th® fu s io n  lib era ted  ©a® mol® of 

CJQp fo r  ®r®*y mol® of pbellooi®  a®id consumed* II® id s n t lf  led pfc®ll®&«nle 

mold a® 1 .1 ‘jKaaanleoan® disarboxy^l* a®id* Sin©# X«fc*s®h® b elieved  phel* 

l 0.ul® ©old to  b® <x. -hydroxy beheal® mold# and ®lao® «n® ©arho® l i  lo o t  as 

OOg during th® fo a l  a®, he ©oaoln&od th a t ph®iio^«ai© acid  m a t have nia®t««a 

earbon atoms* Th# seahaalsn  «aloh 2®tsseh® su ggests f o r . th® fu s io n  to  

lsqprobati®. as i t  in vo lves th® ox idation  of a term inal methyl .group t o  

sarbosyl* Jt i s  straag® th a t Zaissah® should hare mssigood th is  sfcraster® 

t o  phellogeal®  s o ld . p a r tic u la r ly  sins®- the w s lt ia g  p o in t of th® dimethyl



•* t* r  la  h igh er than any pruwiously roportod* and a nlxod m elting poin t 

of th® d ia sth y l # st« rs of ph#l l®£®ni® ©old a?nd 1 *20-#f oosan® d iearboayll#  

©did «how«d no depression* furthoruoro* Potssah©1 s carbon and hydrogoa 

analyaaa m &  b is  datoratnation  of e th o x y  1 la  tha <§|®&®fchyl aa tar  of. ;ph«l- 

logon ic  acid  shook- swujh b e tto r  w ith w*lw®s ca lcu la ted  fo r  tha di««bhyi 

Sifter of 1 *39-®Icos an# dlsurbojiylSe acid  than w ith thos® ouloulatod for  

I *1 3k*»oaad«oft«# d icurboaylio  acid*

Tba yb allo^ an ie  ecId obtained in  t h i s  laboratory* and i t s  

d ie th y l owtor* ara id u n tlca l with th# d lb a tic  as id* and i t #  d in*thy1 

a lter *  obtain®*! by 0rOj ox idation  of phailani®  acid* Therefore* phol- 

iOjjania acid i s  1 *2&*®laosft#Mi d laarb asy ll#  acid  and not l*lf-n®i»$.®ou*t® 

dlcarboxyl1c acid as fatsaaha has suggested*

Sian® l*S0«#ld##fM dioarfeonyll# acid is  obtained f*®« ph«l* 

Ionic acid either by oxidation or potassium hydro#Id# fusion* I t  is 

obriens that thor* m&t b® a t lunnt twenty carbons in a straight chain 

separating th# stfbm  holding th# hydroxyl group fro# th® carboxyl croup# 

Tbo only possible sifne tirtg  which wouM satisfy  th is  condition arc th# 

foX low iap

C%0H{ 3%>2!#WK {% }aJ(0OOl'

( I )  <II)

( s a p  2<7oh( ata > a*4co* ( a * )  M <30om

( III)  (T?)

Structure l Is eliminated sine# a tw®»ty-four carbon dibasic 

acid would b# o spa# tod on oxidation ®r potassium hydros id® fusion^ of 

phal Ionic sold* structure TIT is  ®1 imlitatod sins® on ox Id at ion th®

«jcp«uted products would bo acoton® (and/or *o®tio acid and carbon dioxld®} 

and a twenty-on# carbon dibasic acid*
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fn order to pror® the strueture of pliel lonis as Id -ief Initely , 

an attempt wan aad# to synthesis* it* Th# f i r s t  method tried  was at 

f  ©llOWSt

H C € ^ (^ )^ K ^ »  2E^E» <M^>00(2 

rn ^ m (m ^ )^  a m * x «©i# azn ^ B r  , i g ^  a ^ i^ o < c s% > ^ ^ ^ 3  J j i »

C^Kj9808(

C)a trsateen t of a solution Of th# dimethyl eater of 1*20** 

slsosaas dlsarfeoaylle said in dry other and 'seasons vlth ©n« mole of ethyl 

learns# tun fer ©aside, deosapesltSoa of th# samples yielded a saixfears fro® 

ohfoh a largo amount of the diaothyl ostar woo rooororod uaohaagod* I t  

was obvious thoroforo that th# rsaoiiea did aot pr©seed as das trod so th# 

loo melting predust whiah was also isolated was aot investigated further* 

The next method of synthesis tried  was as folleas* 

a m o t m s i & x m  .?1iEE» cBaOoalaHgfacoocmj KoosKsHPaoSco^Hj
Ĥ SÔ

M2L+ m m i  c sa ij^ o o o csj so? ^ .y  aioo{ ?h2 )^ looaM j 5a?J&5I»

0aa j i^ , m $ ) m oo®m$ s ^ jp h o k  t»a>

Th# dimethyl ester of l»2Q«»ei*o«ia&e dl sartooxyl is sold was 

prepared la the usual nanaer and aear*rtad t© the haif-ester h&lf-aold 

by a method similar to  that employed fey ffetslsfca^ for the lo*#r aside*

The dimethyl ester was dissolved la a mixture of methanol and feensens at 

room temperature and partia lly  saponified fey adding* over a period of tea 

hours, with s tirr in g , one-fourth of th# aeseseefy amount of a potassium 

hydroaid© (la  aethamol) to  aos^letoiy saponify the ester* Slase the 

a l ta l l  sa lts  of these higher so ids are insoluble la  petroleum ether* the 

saponlflsatloa fixture was evaporated to dryness in vacuo, th© residue
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ground up and repeatedly leashed with bcilia^ petroleum ether to  remove 

the umsapealf led dimethyl ©star* Th# residual potassium salts war# d ls*  

solved  in warm water and* with, stirring* thr#e*fourths o f th# necessary 

amount of hydrochloric aeld aestnsti^ to com pletely l ib e r a te  th# or & a ale  

asid e  was added* th# half-ester mm* separated by eemfcrifmgim$* A slurry 

was made writh 3 old  methanol and euoked dry as ipiiafcly as .possible to pro* 

rout hyd rolysis*  Th# dried residue whleh sea ts la ed  some potass Ism s a l ts « 

was leasshed with petroleum ether in order to  remove the h a lf*  os to r  half*  

a#Id* Th# half-eater half-**© id ®o obtained was $uii« par# as neutral 

equivalents indicated* The sold ardor Id# was next prepared by m am  of 

bhfenyl chloride* and oxeoss th ioa/i oalorido was removed by d is tilla tio n  

In wmm o* 4 small am mint of dry toluene was then added and removed by 

d is ti l la tio n  in r&euo* la order to remove the la s t trso o s of thi oayl 

ehioride* th# last operation was repeated# I t  Is necessary to  remove the 

fchSesyX chloride completely In order that no sulfur compounds be present 

t o  poison the e e ta ly s t  later*

Using a method similar to  that employe by # lo h ter  and Lmrlo*^  

the k *to*»ster  was prepared by aiding a a ©aside r a tio  ex* e ss  of a to lu en e  

solution of ethyl tin© iodide to a dry toluene solution of the sold ehlorido* 

This operation was carried out In an atmosphere of dry n itro g en , as the 

a lk y l sin© iodides react readily with both -water and oxygen* Th# oompiwx 

f i r s t  formed was decomposed with d ila te  aoeiia acid and the koto-®star 

Isolated* -Serboa and hydrogen analyses lnd.lasted that the k e to -e s te r  was 

not par#* In the reaction given. above, the use of th# organ© sine qos* 

pound Is preferred to the as# ef the 3rlg»ar& reagent* beeause the former 

will react only fee the ketone sta g s  and w i l l  net affect the ester .group 

appreciably if  kept at room temp#ratare* whereas the uriganrd reagent w ill



roast read ily  with both. th* ®arb©a$rl aisd th* mttmr groups*

Attempt* to hydregeaate th* k«te~#*t#r «uixk& hgrdro^aa and 

Adeea* eetalyet-^ (ptG^) a t r©@» temperature and ataespherie prossare,

©r a t sixty petted# par *^u%r* iaoh were aaarailla^ *  laeey al<sk#I^ uadar 

th# &&mi soe& itfoas likewi&e did  ao t a*t&ly** reduction of th# k eto -estor*  

Us# k#t#»e*t*r was finally  hydre^eeafcsd la  a heeb at a pressure of 2d90 

ibs«/s$* la* aad a teayeretere of 15>° asihg * #opper"»*hrottlee oxide 

sa ta ly s t* ^  This satalyst #aa ohesea beeaaee i t  has beea «h<wim to  he 

a t t i r e  la  th® bydre&eaatloii of oxygen eohpoeeds* Th* hydroay«»*ster wee 

Isolated and p a r if le d  by repeated erystalllsatloRS from petrelearn ether#  

fh *  .maltlag po|at of t h i s  ayat& etie hydrejy«ost#r #as th# same m  th a t of 

nethyl phelleasts* aati a mixed aeltss& showed no depression#

Sapo&Sf le s t lea  of th# sy ix thetls ##tor yielded aa a# id whleh ©*i pttrlf f oat 100 

by s r y s t a l l l s a t la n  molted at th* see* tea p eretsre  ms phelloAt# maid* and a 

issued melting poiat showed a© depression*

FhollQAlo sold* therefore*  1* 22*hydroxy j*»i*traa©sia&&le sold*
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w m m t  h is tm .

A# Method of I so la t io n  and Par If lo s t  1 m  of p h s llo n ls  1 014*

T® © boillag solution ef 2 $4 $m» of aodiasi hydroxide and ?J3

gas ©f sodlan b isu lfite  la 2® I* of water was added I do® g«s ©f oork neel**

Th© ©olutioa #&s kept boil lag for throe hours by means of an loaeraed

eoSI o f aopper tubing through shioh stea® wee passed* The mixture wee 

pear##. Sat® a sloth seek * and while s t i l l  hot pressed la a older press*

The eerk resid e#  mm  again sabjeoted to  the same treatment* Darlas the  

b o ilin g *  water was added frees time to  tim e to  rep 1 woe that whleh eeapo* 

rated* The eork wee then washed f i r e  tim es w ith 20 I* pertle& s of b o lllo g  

water and pressed hot eaofe tin©! th e  l a s t  f i l t r a t e  was only a l ig h t  reddish  

brown*

The aork$ whiok was now free of aost of the tannins* was allowed 

to stand eeeralght In 15 I* of ethanol* pressed* and ext rested twine by 

boiling i t  fo r throe hoar# with 15 I* pert I one of ethanol eeet* and pressed 

hot* The residue was saponified by boiling i t  with J75 g®** ®f sod lost 

hydroside in $ 1* of ethanol for three hoars* One half of th# eork was 

added at f ir s t!  a t the end of three hours the other half was added and 

the whole was then boiled for three hours more* The sark was then drained 

and pressed hot* The f i l t r a te  was sawed* The residue was saponified 

further by boiling i t  ererni&ht with 225  g«d* of sodium hydroxide la & I* 

of ethanol and again pressed hotj the f i l t r a te  was added to  the one pro* 

eiously obtained* The regaining prodoot was leashed thrise by boiling i t  

with J 1* portions of ethanol* the oork was pressed hot after eaoh 

treatment* The residue* when dried * was a ligh t brown powder and weighed

* Courtesy of the Armstrong cork c©*



^as* Hhm f i l t r a t e s  were added to  th o s e  prev iou sly  o b ta in e d .

Th® combined a lc o h o l ic  f i l t r a t e ®  were s a tu r a te d  w ith  70g by 

adding, d ry  low* h e a te d  t© b o i l in g  mad p re s s e d .  The sodium oapbc® at« 

r e s id u e  was washed t h r i c e  w ith  3 -5  1* p o rtio n ®  ©f b o i l in g  ethaaoX i th e  

baljL ©f th e  e th a n o l was removed saoh tim e  by p re ss in g *  The f i l t r a t e s  

w ere ooaabiaed and e v a p o ra te d  t o  d ry n e ss  a s l r ^  vacua® d i s t i l l a t i o n  tow ards 

th e  end .

Th® re s id u e *  c o n s is t in g  of th e  sodium s a l t s  o f  th e  s a p o n if ie d  

a® Ida* was ta k e n  up i n  10 1. ©f h o t  w a te r  co n ta in in g ; 45 ©f sod  Sum

c h lo r id e  and f i l t e r e d  hot* The f i l t r a t e  was h e a te d  to  b© llin&  and 

s a tu r a te d  w ith  sodium  c h lo r id e *  A f te r  c o o lin g  t o  4 $ ° t t  was f i l t e r e d  

th ro u g h  c lo th *  aad th e  sodium s a l t s  were washed w ith  co ld  s a l i n e  s o lu t io n  

and f i l t e r e d *  The sodium  s a l t s  w ere th e n  ta k e n  up in  >»4 1* o f h o t w ater*  

an eaoee® of h y d ro c h lo r ic  a c id  added * and th e  m ix tu re  h ea ted  u n t i l  t h e  

f r e e  a c id s  w ere co m p le te ly  m elted} a f t e r  co o lin g *  th e  w a te r was poured  

o f f  th e  s o l i d i f i e d  ac id s*  The p ro d u c t  was a g a in  m elted  u n d e r  d i l u t e  

h y d ro c h lo r ic  a c id *  coo led*  and th e  w a te r  s o lu t io n  poured o f f .  The acid® 

w ere th e n  washed by m e ltin g  th e n  u n d e r J-% 1* of w a te r  th r e e  tim es*  The 

c ru d e  p h o l lo n ic  a c id  o b ta in e d  t h i s  way was a .^usaey brown >msi weigh l a s  abou t 

100 &ms*

The raw phellonlc acid was neat taken up la  >*4 1* ©f hot 

chloroform* charcoaled* and filtered* The f i l t r a te  was dried with 

anhydrous sodium sulfate* f ilte re d , the sodium sulfate washed with chloro

form and the f i l t r a te s  heated and charcoaled a&afo. The filte red  solution 

was s t i l l  brown* The chloroform sciatica was wraporated t© 1 I*, cooled 

In an la®-salt hath and filtered* The product was recrystallised thrice 

from I 1* portions of chloroform, once from 1..2 !• ©f acetone* and once



from 1 1 * ©f e th y l «©«tat#* Th# product • alm ost white® melted at ?0 *5 »92°*

I t  was r e o r y s ta ilis e d  fro® 1*5 1* *f e th y l aoefcate® and thou from 1*5 X* 

of ©hi©reform* Th# dried produat® whihh was p r e a tia a ily  white® weighed 

5|- pa#* and melted at 92‘®-93*50* Omrim$ th© r w a ry s ta lllsa t lsn #  th# solu

tio n #  war# all#w«d t© »o©l slow ly ia  order that th# produat »i.£ht b# mor# 

# # « ily  f i lte r e d *

k sample ©f th# ah©?# phelloni©  a©ld wa# r##ry#t* lll*#d  repeatedly  

from many d if fe r e n t  aolwent* without m ater ia lly  © b a lin g  th# m olting point* 

th e  prod mot molt #4 at 93°*»93*5 e*

4aal* 3 a l# fd fo r  % 74*93l H® 12*53* H#utr* e^ulw.

3$4 *6 * Pound i 0 ® ?%•&!» 74*35* 8 * 12*6 4 ® 12*69* $«atr* equiw* 336*3«

337*3* 387 , 3 .

Determ ination of m t l t m  l-jydro.-cen. W  Means ©f a Irl&nard Mash la#* #

fh#a 0*3353 pas* o f phoi Ionia mold was trea ted  with 1*?60 

m illim o les ©? methyl *«&#••tom bromide In diamyl ether® 1J*25 ml* of methane 

was © olleeted  a t 23*4 °  0* and ?64*5  ##• pressure* t-a adding ©a# ml* of 

water® a to ta l  of 22*35 ml* ©f methane was so llo o ted  a t th# same teraporatur© 

and. pressure*

m illim oles of ph # lion i*  so ld  ( ) • * • • • • ♦ * • ♦ •  0*2213

m illim oles of Irignard reagent ••* * « * •* ••••« •* * •* *  1*760

m illim o les of methane from a c t ir e  hydrogen * •» •••*  0*4320 

to ta l  m illim oles of methane owolred •«•••**•****** 0*3365 

moles of methane per mol# of mold • « • * • • « * • • • • • • • •  1*96

moles o f Orlgaard r##£#nt used per mol# of aold*•• 3*94  

Lfheti te s te d  fo r  amsaturation® p h ello a ia  a© id® as prepared a bore® 

did mot d e o o lo r lte  bromine ia  carbon t e t  rash I or id# solution® nor potassium  

povsuui&aiiAt# ia  aqueous so lu tio n  a t ©as#* nor did i t  a l t e r  the ©olor of a

• 7©urt##y of p* J .  ?/innate*
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solution of totraaitroaw&than® ia  oarboik totraohlorld®*

§# .Proof of structure*

Fromratjoa off Methyl Ph®lloaat®»

Cm# ^rta  of phelloiiia aoid was dissolved ia  a mixture of 200 ml* 

of a*th*j»oi and J ml* of salfarl* aft id# th# aixtara vm r«fl«aad for 10 

hours th*o allowed to'oool slowly i© rooa temperature* ,tTt®r the solution 

had ©eoa ©o©l«d . ia an ice-s a l t  bath i t  was filte red  and washed with ©old

m#tha»® 1* Th® product was rso iysta lli tod from methanol, than twio® from

p®trol««ttt ether (50‘*?D)« Th® dried methyl ph®ll©aat® molted at 73»4°-?5@» 

aoisssh®^® reports a malting point of 7h*50*

Ariol.  Oedo*d f o r  0* 75*32  § 3* 1 2 .% *  found* S#

75*17# 75*30* H* 12*6 3 , 12*72.

Preparation of 4o®tyl PhoHo®!®

On® &rm« o f p h « l loni® a®id  was rafluatsd f o r  3 h o u rs  with. 3 nl« 

®£'®i»«tlo aahydr id o  and a trad®  o f s u l f u r i e  a®Id* Cm oo©lia&, th® so lu tis tt  

mas poured upon ©rushed is® , sh e a  th® to® a®Itod th® o ry ab u le  war® f i l t e r e d  

sad d rie d *  Th® prod so t ®as thou ta k e n  up ia  150 * !•  of p e tro le u m  o th e r  

{ j tH R O # allow ed to  oool p a r t i a l l y #  and f i l t e r e d *  Th® f i l t r a t e  was oeolod 

i a  am l0® »salt h a th  and f i l t e r e d *  fh#  s«©oad pro®ip 1 tat® was -reo ry sta lllso d  

tsio®  from  e th y l  a u o ta t® . ^ © Itiag  p o in t*  ??*5®~3D°* 'Xotssoh®2® r t p e r t c  

a ralu® of 7!0*

.4***l.» 3*lovd for â6̂ 5SJ%* 0* ?3*19g H* 11*32. -found* -1*

7>17» 73*331 a , 12.11, 12*07.

rdrldo Oxidation of .Fholloaio is id*

0*16 &J&* of 3r0j was dissolrod in 15 *1* of ^lasial aaotl© sold

*$®ttrt®®y of R*: 0* Oary*
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Cpr e r lo u s ly  d i s t i l l e d  from  !3rOj )  • and them  0*4 ®f p h e iIo n ic  a c id  was 

added* Th# m ix tu re  was kept a t  a  temperature of f o r  45  m inutes*

A lthough th* s o la t tea  s t i l l  gave a p o s it iv e  t e s t  f o r  w ith  e th e r  sad

Inydro-gea p e ro x id e .  i t  was p r a r d  in to  a m ixta re of 100 mi* o f w a te r  and 

5  ml* of hydrochloric s e id* A fter d ig e s t in g  t h is  m ix tu re  ©a th #  steam  

hath fo r  en* h e a r  i t  was a llo w ed  t e  s ta n d  o v e r s ig h t . f i l t e r e d « and th e  

p r e c i p i t a t e  washed w ith  water sad  d rie d *  The p r e c i p i t a t e  was taken up i a  

1 0 0 • ml* of h o t  acetone ( i t  d id  a c t  a l l  d ie s e lr e ) . sea led  to  room tempera.- 

t a r e  sad  f i l t e r e d *  The p r e c i p i t a t e  m elted  s i i^hfcly ahev# th e  w e lt in g  p e l  a t  

of p h e l l e a i e  sold* The f i l t r a t e  was evaporated down to  ml* , sea led  to  

0* mad f i l t e r e d *  This second p r e c i p i t a t e  m elted  a t  121#-122*5°« I t  was 

taken up in  2 3  ml# of hot eeetoo#* f i l t e r e d  a t  roam temperature and th e  

f i l t r a t e  ev ap o ra te d  to  10 ml* * s e e le d  t o  0® and f i l t e r e d *  The p r e c i p i t a t e  

m elted  a t  122°-1240* I t  was r e e fy s ta l l ! t e d  f ro *  to lu e n e  t and th e n  th e  

o p e ra tic ®  shore was rep ea ted *  The p r e c i p i t a t e  sew melted a t  122 . 5° - 124*2°* 

letseshe*®  r e p o r t s  th e  m a ltin g  p o in t  o f 1 *20-® la  ©sane dlearbojtyil* acid  

to  he 12J*50* 1 2 4 *5®§ J to w iek * ^  r e p o r t s  m v a lu e  o f 120°-122®* P a f r w e a th e f ^  

a value of 12J*7®*

W t l * T sle ’d f o r  $» 7 i* 3 I i  Rt H * 4 3 i Seefcr* equle*

1^5*J* Found* a .  71*41 . 71*5fi 3* 11*53. i l* 5 3 i  Meufer* e^ afr* , 132*4, 

133*2*

Attempts to  o x id ise  p h e iio n ic  acid w ith TrOj and atc^p th e  oxi

d a tion  at the keien e stag® were uxtsuseesefu i• although the r e se t  leu, was 

tr ie d  at re«@s temp«rate re-, a t  40° and a t the hoi i 104 p o in t of a c e t ic  a c id ,  

f o r  varying len g th s of time* sad us lad varying proportion* o f reagents#  

pot see turn Terssnitsnate O xidation of f  he 11 e e ls  is  id *

One-half grsis of p h e ilo a ie  a c id . 0 .1 J2 gm* of p o tsss lu a  

permaaganato. and 200 ml* of acetone (p rev iou sly  d i s t i l l e d  from a lk a lin e



i?*

permanganate) war# shaken 3 ou tla a ea sly  fa r  24 h©ar# a t room fcea^eratare*

The e x o e s s . KiiaĜ  and th# w#r# d##oap#»«d with ©xal ia  wo id and d i la t e

e e i fu r ls  aa id . The a©©ion# was d i s t i l l e d  off*  and the m ld i« @  lenohed 

with hot eh l  ©reform# Th# ohiorafora X sa^ ia^ s w«r# evaporated down to  

15 ml* » co o led . sad f i lte r e d *  Th# pnxSeat melted a t  9^*W 3°* Sy dte*  

so lv in g  t h i s  prod a c t in  100 mi. of aeetoae sod f i l t e r i n g  a t room tempera- 

tar#* about m&*kml£ of i t  wai reoevered* I t  melted a t I4*50**%*5^.

Attma^tm to i sol at# say sharp melting prodnot from th# so# too# f il tra te *  

was'oitseseesef nl * as was an attempt to prepare % 2 ,4**d ia I 1 roph* sy 1 hy & rason#* 

fal lad iu.m %ohrd roffooat I on, of Iho1loate 4# id .

Qne»helf grass o f p h e llo o le  and 0*25  &»• of p a lish  ln» shaveoel 

war# heated fo r  J3 hoars a t 30O°~3S>C la  an atmosphere of nitrogen* On 

sea lin g  there appeared to  bm an odor of lower fa t ty  so ld #  in  th# prodaet* 

so  i t  was leashed with water* &ttempts to  prepare a p^phoayl pnanaoyi 

d * r lr* tlv e  fr e e  tho leaoh lngs sere  UBsaooeesfal* Th# water In so lub le  

m aterial was leashed w ith hot oh lo r  of ora* and th# leash ing*  •  rap ©rat #4 to  

dryness* Th© residue was d isso lved  in  hot esetone* se e led  and f i lte r e d *

Th# p r e o ip lta te  melted a t T9®**$ l°*  Tho f iltra te *  on evaporation* y ie ld ed  

a product which mm s e a l - s o l id  a t room temperature* 

ifeerlo Paid# O xidation of P h o llo n is  A©id*

A small sample of p b e ile n le  mold was mixed w ith powdered CJaC 

and hoatad in  an ©II hath to  200°* Thar# was a s l ig h t  © rotation of a gas* 

probably ea ter  vapor do© to  th# formatSon of copper ph ellen ate*  s in s#  ©n 

cooling* th# resu lta n t orgeato p ortion  was ooiorad green* P u r if ic a t io n  

o f tho prodnot gar# a aabstanse whioh molted a t S© aotfoeah le

d e c o lo r !sa t  Ion ©f tho black C«C to  red To took plane*

Load T etraasotate  O xidation of l-a e llo n io  do id*



IS .

0.2 gpu of phelloal® a©id was dissolved In a Mixture of 5* mi* 

of giaelml aa#tl© aMd (previously d is tilled  from *rGj) * 20 ml# of ofaior#- 

form» and & few  Ml* of moot is anhydride* At 6®°* with stirring* ®*J& gm* 

of fhgC^ warn added ia small portions 01rer a period of shout mo hear*

The temperature was raised to 50®»d5® and s t ir r in g  sen t I need for 2 hoars* 

The reaction »ixtur« was then hosted for 12 hoars on tho steam hath* tho 

sol roots evaporated down to  10 ml** the load salts decomposed with d ilate 

toydreshlerle sold* sad th® organic material extracted with ether* Attempts 

to p a rity  the ether extracts hy crystallisation  from different sol rents 

were unavailing* a® the melting; point of the prodwot weald he e ither raised 

or levered  depending ©a the solvent used. P raottonal crystallisa tion  

yielded as one of the pre&uets a substance m elt log  at ?%®~75°* Since th is  

suggested that possibly aoety latino had ©osarred» th is product was saponi

fied to yield an acid which melted at p h slle n io  acid# Attempts

to  prepare a 2 *4~dini tropaenylhydr&sone from the other fraetieske were as- 

s a e o e s s f a l .

Qnidafctii of F h e llo n lo  Ad id ter Opoenaner* s M ethod.^

y re g -a ra tl  on o f  ' ftsaK satsi aluminum fcerfc*-B atoxide. A .sw ell amount o f 

granular aluminum m etal (M alllaokredt) was t r e a t e d  w ith  d i l a t e  sodium  

h y d ro x id e  u n t i l  a v ig o ro u s  © v o lu tio n  o f hydrogen  © sourred* tt»e a l k a l i  

was dee-anted# th #  al us I nun washed s e v e ra l  ts « e #  w ith  w ater#  and th e n  

shaken  f o r  1-2  minutes w ith  a  1% s o lu t io n  o f H g^g* The HgSlp so lu tio n , 

was p o u red  o ff*  th e  aluminum washed s e v e ra l  tim es  w ith  w ater*  th en  w ith  

e th e r*  and f in a l ly  w ith  p ro p a n o l-2  ( p re v io u s ly  d i s t i l l e d  tw in# from  CaO 

and on*# from  a e t a l l l s  sod Isa)* The aluminum was lamed la te ly  severed w ith  

d ry  $r©p«tii©l-2* a c r y s t a l  of io d in e  was added* and th© M ix tu re  h e a te d  un d er 

r e f lu x  (© nadehser p r o te s te d  by a  SnflX* tu b e ) .  The r e s e t le a  began p ro m p tly  

and was p ro c e e d in g  b r i s k ly  u n t i l  i t  was s to p p ed  a f t e r  ab o u t 15 m in u te s .
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the yrepanel«»2 ms poured off* th* activated aluminum washed twice with 

tort*-butyl alcohol (previously d is ti l  led from A«t*lli9 sodium# m» p* 25°) • 

than ^aicicly covered with dry fccrt*-butyl alcohol and heated tu d tr reflux 

( condenser protected by a Is Jig tube)# The reaction began promptly and 

proceeded fa irly  brlsxiy for about jp aiaetes*

4 sample of %0 gsae* of iiu^ iw a was amalgamated# as closer! tod 

above# mad covered. with 203 g*a* of dry fcert#~butyi aleehel# Warn bnte*|4*

< including uareaetod aluminum) already prepared ms added fuiokly# them 

the mixture mrnm heated under reflux# the condenser being protected with m 

Qm. Jig tube which led to a bubble count «r* Tho •vok tion  of hydros on was 

fa irly  brisk* .If to r 2 hours of ref lux tag# j0O ml* of dry hoax one (previously 

d is tille d  from sodium) me added «ei th# mixture reflu ,*ed for 20 hours until 

so more hydrogen wee ^iwa off* The mixture wee coatrifuged hot# and th# 

supernatant liquid# which was cl«ar Wt a dark drown# ms decanted# the 

reside# was washed with 0®  ml* of hot dry demesne and 0oat.rif.uged* the 

bensea* solution# ##r# combined and evaperatod to- dryness under reduced 

pressure# 4 yield of 15& gus* of a grayish granular material was ohtaimod*

4aetone* Ordinary acetone was d is tilled  twice from alkaline permngasmte* 

once from aluminum tort*-but oxide# once from freshly fused potassium 

hydroxide* sad again from, aluminum tert# -b u tex id e#

Method# One gram of as tty 1 ptoelleuate was dissolved ia  a mixture of 15 ml#

of the specially purified acetone and 20 ml# of dry heaseae (prerlously 

d is tille d  from metallic sodium}# This solution was heated to Calling mad 

on# gran of aluminum «*rt#«butexlde ia 10 ml* of dry boiling Season* was 

added* Th® mixture was reflusod (eondeaser protected by a j&jig tubs) for 

3 hours* 3a cooling# % mi# of water# then 10 ml* of 10t  sulfuric acid 

(a .id  to  ®oago rod) was added* 4 bad emulsion farmed m. shaking* so a



Iftjr-f® eclams of both 'stator and beaseae were added and tho mixture co&tri- 

fugad to break tho omul si on* The bensone layer was washed with water 

ua tfl fro# of a c id  and eraporated to dryness* Tho residue was rearystall Hod 

Proa petroleum ether ($0- 100) to giro a prodnot which mol tod at 

A mixed saeltjag point with, methyl phelloaate shewed ae depression*

Oxidation Using g»3easoaala®**#* a boiling solution of on# _ gram of aluminum

tert*«»featexlde In 10 ml* of dry bonseae was added t© a belling solatton o f 

3 gms* of dry p*»beato%*laoae and ©no gram of methyl phelIonato In. 30 ml*

#? dry bentone* and r«ftaxed (soadeosor pretested by a ToOi  ̂ tabo) for 3 

bears* In about 5 *laat«s tho solution had turned * light purple which 

kept got t  Sag deeper la color* if  tor about 2 hoars a rory dark purple (1) 

precipitate had formed* which kept got ting sore and acre -jrel ominous*

Addition of 2 5 ml* of dry boas#me d id  not dlssolre it**

?cwp ml* &f w*ter and tit a a IQ ml* of 10# sulfurle m id  was

addod «M shaken* A bod emulsion formed so a largo relume of both water

and ooAsoao m s  added and. th o  m ix tu re  aentrifuged* Tho bemse&e la y  or oa* 

weshed repeated1/  w ith  dilute ammonia then w ith  w ater*  and th e  bens one 

emperated to  dryness* On a t te m p tin g  to  crystallise  th e  r e s id u e  from  

petroleum other the material -souid not be induced to crystallise* o® i t  

-was saponified to giro an acid mhtmh molted at 33®-$J#* ,4 mixed molting

point with pholloa'lo acid gaoo no depression* 3la90 th is  was, oaly a part 

of th e  t o t a l  s t a r t i n g  material* th e  solids which s e p a ra te d  l a  the- sentrt* 

fogatlea mors werued up to  giro am as id which molted at 33*5^»H°* A

♦ I t  is laterestlog to note that p« ben se^el none and aluminum 
tort*-* but oxide in dry benseuo will net change color appreciably ef«a 
a f te r  rofluxlhK f®r 3© minutes* 3ooer«r» when a few drops of dry propanol*2
ar# added.* th# solution turns a dark purple la a few minutes*
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mixed m elting point with phetlosilo as Id showed ne depression*

When the experiment was repouted mslng 0#3 &»* of ethyl phel*

I ©mat© and 0* 2.5 S8®* *£ jM*beaieqalnone, ah astd  was Iso la ted  which melted 

at 3§®-3?°.

JSfdrogea Peroxide O xidation*

Oa* grass ef pfeeilenfe sold was dissolved in  20O ml* ©f glacial 

east is a© id# a ©mall amount of Pe$Ô #7fl*g0 was added# and a t 20** ©a# ml* of 

30f added# Th# mixture was heated to belling# d ilu te  hydreshieriS

aoid was added* then th# mixture seeled and filtered* *?esrystal 11 sa t i on 

of the solid from benseee gar© a produot which a«lt«d at

fh# experiment mm repeated# adding a large •*#••• of hydrogen

peroxide mad heat Sag fo r  a longer period of time* Two products war# 

Iso la ted #  on# of which melted a t 70*»72#5* *ndl whloh gar# a© depression  

when a mimed a# I t  log  point with a c e ty l p h e lle a le  so ld  a s  tafceas th© other 

produst melted a t ®f#«Tl#* SapoaifieutSen  of th# f i r s t  product gave an 

acid whloh a s1ted a t fO .S0*??®*

Potaestam. 8ydroxlde Fusion of fheilout© A© Id* l*20«*»Ss©sane Picarboxylis 

,4©  Id*

Fifty gram# ©f potassium hydroxide was fused la  a WS crucible 

(elamped la  a lood## metal bath) at 2§0°% le t  ©ool to 25*° mad 5 &®s# of 

pheiloal© a© id added* The potassium sa lt formed a gttsemy solid which did 

siot dissolve* The teeperataro was gradually raised to 350° ever a period 

of jG minute#* Between 30O°«*32O0 there was a rigorous evolution of a gas# 

and th# potassium salt# beeaae more greasier* Go eee-ilng* the solidified 

mass was d isso lv ed  is  about 300 ml* of hot water and them an emsese of 

fcydreohlorle as id was added sad th® mixture cooled and f i l t e r e d *  The dried 

product weighed %*$ gas* and melted at 12l*5^~ 12%®* nee ry s t a l l !  sat lea 

f r e e  acetone gave a jj redact which saeited at 1 «2*5°»134*5°* /
i ? k



yrfgn rn tlon  of t&o Q j-m tm l  f s t o r  of i*20«»«t©og%i*o P loorboayllo  to ld *

3*5 g®»* ®f 1 #20«oio©#*ao diaarboxy U s  mold w«ms d lnoolw d in 

* aixfcaro of 1 i# of dry notiioaoi mad 5 ®1* of oaifario me 14* too mix* 

tar# -mmm rmfluacod orernight* omperoted down to J20 ml* * oooi©4* filt«r#d 

mad wmahmd with sold net&nael* aooryetmllitntloa of fcho produet f  rea 

100 ml* of potroloam othor (50«*7O) gnro 5*3 gam* ©f oetor molting a t 66*5°* 

45 *J^. J*urif iomti^a of a emmll ammont &mvo a produet Miaa m»it*4 at 

4?*5^*43*0®* Zmtfteefee^ report* a m l a* of' 4S°*-43° fo r the product i>r©** 

pmred la the «&it meaner§ althoa^h a# emlle i t  1 t!5~aoiin4oemae dienrbe*ylle 

meld d ir t i ly  1 meter* He it®bs3S,20 a m olting pol&t o f ?2& f o r  1 *20~o lo om mao 

dlomrbenylSo mi&  dimethyl #mtwr* yet f lads no deprem*lea cm a mix©4 molt** 

lad p o in t of the two* tieg ler mad fteohelhmaaer^ giro a mlue of ?1®~?2®*,Xi/
•">, •*> »

Shalt***' lis t*  % molting, point of 43*5® for 1 * l$«*»e**ndee*iie dlaarboxyiio

mold d ia e th y l motor* mad extrnpelm tien of the m rv®  p lo tted  from the lower

44wothyi ootoro g iro#  m velum of aocut 43° fo r  the dim ethyl e s te r  o f the

tw enty*tw o earben d lbnsie moid*

2*3 goo* of median rfoooa woro premwed in to  400 ml* of dry 

beneene mad oa« grn« of 1 t28«el*o*mAe diemrboxylla ms Id dimethyl mater 

wm edded* The r©motion fla n k  wee ooanontod to  * &<hkIearner protected  by 

m CmSX̂  tube ami * dropping funnel montminiag 2 5  *»1# of dry butanol • ftm  

romotioA saint** re «** hemtmd to  g en tle  b o ilin g  mad the butanol mdded over 

& pmriod of J hour*. A fter etending overnight «1* of 95C ethmmol were 

added end th e  mixture warn ref luxed fo r  JD minutes* The so lu tio n  ***

?2*J2, ?£.%?* H, 11*73* 11. 75*

S#t#r* p oqoe.mao thy i on#

«



watt**«d repeatedly with water* i t  **o aw ® s»r^  to  © oatr if*4® tho aixtttro  

to  broos tho em alsioa ?©roods fid® *©iiS<ano loyor p lu s tho oostrlfu^od  

•  o ilA sm s ornporotod to  dryness, &ifcd id® rosi&yo was looohod with 100 mi* 

of b o ilin g  potro loaa  other (#0-130) and f l i t s r o d  hot* The lonohii34s  wore 

orsporotod to  a rolea© of 10 «1* sad so©led slowly* F ll t r a t lo n  «&d p u rlf 1-  

o& tiea of th® prw oipltst®  £®*® a prodaot whlob sioltod at I03«?°-I04#«e15' 

oaioa i s  sp ?rosin sto  ly  tho r i w© ©btolaod fo r  tho deoosomethylon® &lya©l
psi

ohoA tho aorro p lo t  tod by Oho i t  i s  ostropolotod  to tw®nfcy»tw® oarhoa

Ahal» ,?&lo*d for tj# T7* 12} it, 13*54* Fooads T•

77*1 2 * 7**99» H, 13*63, 13*72*

1&4 of o ra H©»©t ion*

0*2 4 -sa* of aothyl pholloaot® was dissolved ia  5  ol* of dioxaa® 

a t &)*• 4 gelation of 2 ml* of 10% imOS and sac-a^h Xg la &X to ©©lor i t

yellow ia 5 *£• of dloxaa® at 6oc wao sdtiod slowly* Tho f i r s t  fair drop# 

lo st tho lr yolloo ©©lor# bat tho nola buls of tho sol a t i  cm did not* Tho 

•alafcar© woo then d 11atod with o largo oMUftt of sator and ^otooo dlotillod* 

ho iodoform woo found proooot ia tho d is t i l la te ,  so tho residua woo os- 

tradtod with ahlcrofor*» D istilla tion  of the chloroform lo ft »© residue* 

The- sodluj* sa lts  «poro then oonwortod to- tho free molds which whoa rea ryot ml- 

11 sod from moot ©oo melted, at 94O-1§30 and gar® a poo St loo Beil stela tost 

for halogen*

Similarly* phollonlo sold I tse lf  gov® n© iodoform whoa tested

in tho s&mo ataiiif*

Ittoagt to Prop are tho gmsoturotod Acid*

One- gram of p h o lloa io  acid sad 0*05 £•• of w«ro reflaxod  fo r

thr»® hoy.ro ia 10 ml* of toluene. isolation mad putrif laation of tho pro

duct g**® 0*33  ga# of a sobs tans® whloh molted at 92° ^ 4  gnv® a© tost for



aaoftturatloa oith totranitromotha&o#

iodastlm  of fhoflogiio AOid*

% am&&o of 31 and rod f in a *0*106 tub® a t 1JD° fo r 24 hoaro# 

Cfourŷ  »m abl® to roplmo® fch® hydroxyl group of pnellcnio *®id by hydrogon# 

do tnu# obtained a fa tty  as id «&toh9 ©a purification# molted a t d0 »5 ** 

P n asfs  and Pip® P 1 report a molting point of i 4 *l° fo r o**totrftoo#*»<*i« 

a aid#

jaaJU* ?nlo*d for S-ĝ Ĥ gOp* a# 13*13* pouadt 3*

7d*21$ 1$, 13*14# 13*13*

■Ihsm tm® gram of pit#i lo a ia  «old « *#  ro flunod f o r  hour® w ith

3 ml# of HI and 10 ml* of phonal or 20 ml* of aa&ti« maid as iodo dorlTfttiro 

molbing a t oft* obtained# Mhmu U i i  product wmm rofluxod for 2 boors 

*lbh 20f  ftlooboiio aOH * product malting at 71° «a* obtained which gave * 

megatire toat for umeataratlon with bromine in JCfig or with tetranltro* 

notnafto# '^hea the S«do derivative waa r*daeed by dissolving i t  in dry ua^l 

ftloonol and adding a odium# a product 000 isolated whiob also mol tod at ?X#*

4 mi and melting point of the too shewed no depression#

Purification of th is product and aonverslea to tho methyl ester 

by means of methanol mod sulfuric maid# gave % produst s i t i n g  at 

leaversion to th® ethyl ester by moan* of ethanol and oalfurio anld« gar# 

a prodaet molt lag at 51*4 ^ 32°* Francis and Piper^* report * salting point 

of 3d#%° for methyl m-tetraoeaaiiOAte» m i 54*®° for etbgrl A^tetrasosaftoate* 

These products are apparently impure* although tho molting point* 00ro not 

et»a«i 306 on resrystal l i  sat ion#

0 * Synthesis o f PholIonic 4a id *

•Analyses by g* 3* Snry#



25*

ttto a ste d  gy a th esls  hy aEsaas of tho arl&nora aoa^eat*

5*J &*s* ©f 1 ,20«*#leeesai# dlaarbosyiio mold dimethyl osier « ti 

dissolved Sa 200 ml* of dry boatone { proof ©usly d is tilled  from sodium).

To th is  »a* added, atcwly, *ith «tlrrln&» tho ease immber ef aol©» of ethyl 

magnesium browido la absolute ether* a soaslderable ameeot of heat was 

earolred* Towards the «od of Uo addition, a am to ria l sollooted

oa til# ai^o* ©f the flash* After steading O'f®ra|.0t» some mot ether was 

added mad. the solution filtered* the f i l t r a te ,  m  ewmporation to dryness, 

gare a prod met melting at 6o*5°-62°* freetloaal s ry s ta lllss tien  of fell# 

prod oat fro® aoetene mad petroleum ether C&0~?5) fiooo# as tho «oro soluble 

pmrt, * provloot molting at S30* 53* 5®* Sepeniflaatloa of th is  fraatlon 

4;are mi mold mixture s i t in g  at lOi0«*lI5>0* Heerystalllsation of th is  mold 

from *e#t©ae, thro# times, gar# 1*2 gms# of a prodwet melting at 113*5°** 

I2J*50* The less sola bio fraction oeltod at &?°~&0*5®1 sad sapOBif$aati«n 

gave an sold molting at 1230-i2j®* Th# investigation was not serried 

fu rther, si as# tho produst was apparently 1 ,20~efeeeaae diearbeaylis asid* 

Synthesis Through tho Woe of Htbyl t im  iodide* 

fropnratlon of 1 ,20«»olaosano dSsarboxyllo mold moaeiaetftyi water*

10 gas* o f 1 ,20~eloosane 4Im ethyl #®fc»r war# disseised in &0Q ml* 

of aethaaol*»hea*ene ( 2 j 1}* Slth s t i r r i n g ,  © rer a  p e r io d  of 10 h o u r s ,  6?*2 

ml* of a IfJ solution of potassium -hydroxide la methanol was added* The 

solsoots were d i s t i l l e d  off la  vmouum mad tho r e s id u e  p«lr*rlsod and leashed 

four times with 3DO-b0O s i ,  of boiling p e tro le u m  e t h e r  CS:3»?5> l a  o rd e r  t o  

reeere tho uBsmpoalflod dimethyl e s te r*  The p o ta ss iu m  s a l t s  were d i s s o l r e d  

la 1*5 1* of omra water and s lo w ly , w ith  s t i r r i n g ,  three«»f © ortho of tho 

nesessary amount of d i l u t e  hydrosalerio mold to liberate  tho ©r&maie molds 

was added* 'The m ix tu re  was erentrlfuged mud th «  p r e o l p l t a t #  washed w ith  a 

l i t t l e  oo ld  a e th a n o l mod- suosed  dry  ©a m f i l t e r *  The d r ie d  p ro d u o t , 0 0 0 - 

t a i n i n g  soae potass Sum sa lts  was leashed with b o il ta g  petroleum other
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t i n # # r # p m r m t « 4 i  %* 75 ml* • »##i#d «#& f f . l i# r# d *  Timid 

Imf g$m* # f  prmdmmfc ml%ta& mt $£♦

AamJU* $ # l# fd f « r  % «% &% » S#a%r* *  %«*!#* » r«*aa&»mu itvirriii*## '̂Jr .
I I * -"̂

m m r»  «#*iv*t ®?f* 375* \vV*

?rTO»r»fciea.«g..S.tjM l i t ^ . , . lM ? a «  8»*.;<w%.

57 pm* #f *$.#* 4«*t 5 &*•* «ff y##d#imHl maj r̂l.# #*sd# m m

##*#*$  $m% tumim  In  *t» # t  ?# %fel# wm« addmd

« *f 44 urns* #f ®iiiyl |€4|4«* 53 *1* #f dry tal®*®#* and 15  ml*

®C # t# y i ?&• ® i* *# r#  « * *  fe«#it#d m rmfim*. ?r®t#«#«id1

* r  *  0 M3l)g - %#!>•) t»# 105' mil## # y f ̂ mrmmji r#### i# #  (rfcmrtimd*- Hmafe im^ ### 

d l# # # # * !# *# *  mrntil thm r« *# t$ « a  femi «#fe«!d#4 *#£ H m  *& * fa  «fe l l ®0

f # r  J® ^Saat®#* f it#  m i l i « &  mtmfcmr# **# . .y«#r®d l « | «  jj|0 0  s i *  #T dry  

fernim#*# mad * 1 1  #*#4 t #  * t * 2i& * * * * * * 14 !!* t #  Tam « l# * r  1 i $ * t *  mm

fcjr*M?#rv"*d t#  tit#  rmmmrtreir # f  ma msrtmmmtf# t» r# t t# »  Tm  * a i« t f « a  # **  

fmmA t #  tm 0*SO 8  4y t i t r a t i o #  m ilk  atattdard h yd ro aracria  m i4*

fti# mtfety'i *1 a# |#dld# rmm£#at *** ftr#p*r#4» k«ptf and *##4 

♦»tirm ly  l« as atmmtpiimr# «f dry & itr«$#R *

;# I

tii# t**lf*##%#r limit*##id *** rmfi#j*4 f# r  «#• k m r  m%tk 5 «l*

« f t# i* # y l mmlmrid# (yr#ri«tt*ly  4 |« t U l « i  f mm  I ta#«#4 mil)* ?&® thiissayi 

mill©# 14# a«s t##»  £ i# tH l* d  mff I# ###««* I® mi* «f dry t#l##m# mm add##* 

r*##t#4 fcgr d i t l U U t l f f t  in  #•%###* **£ ihm l* « t  #g>#rai t#« rmp*m%*&* tm Hi# 

##* 30 ml* mf dry tolmttn# «nd Hkwi •& #••• #f #*0yl tin #

imd'14# t*># # |« iw r# ««# *« utmiid » t  r##« t#af«r#%ar# f« r

®wm hmmut* #»d 0 « i  # f# »  ml* mf «#%#r. dtim## «#mti# « a !i t® 4 i## « i« #

%bm ^  C4J> I m»rm addmd* #i* mf #*&#r ### #di#t ##d fea# miatmr# #11# tarn#

if #f I* i* b«dfi
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onohed four tioes with .sold wet#r. The ether layer was dried orer 

anhydrous and eemporoted to dryness ia vausuo* ffee p#iiia# was

disseised ia  methanol ««4 ex&otly neutralised with sodium hydroxide ia  

Mthoael* evaporated to dryness* mM Ieaehed with hot petroleum other 

{60-? 5) * Tho l*eehla£S were evaporated to  dry mm and the residue r«* 

eryetnlilfted from 33 ml. of* aethoaol to &fre a prod oat melting at J53°*5?#* 

tmnlyses showed tho saa$>le to ho im^mr** 

ftodostlon of the Keto-ostor.

Attempts to hydrogenate tho xet©«* e s te r  osi&& hydrogen «od idem** 

e o to ly s t^ t  ©r Saaey a fo k o l^  at room temperature and etm eepherls pressore*  

or at 45 lbs*/s%* ia*  a ll  gar# a pr©d*a©t ooltia^ at

Tho ksto*ester #00 hydrogenated by hooting it® .methanol solutloa 

ia  a bomb a t  2-SOO lh»m/mqm ia* hydro^oa pro  soar* a t  Xj9f>° for 4  h o a rs  ia  

tho pressas© of aepper»shr©mlum o x id e  eatolyst.'*^ Tho ootelyst ooo f i l t e r e d  

o ff*  the s o l /tsnt e v a p o ra te d  to  d ry n e ss  and th o  r e s id u e  resrystalH&&& from 

nettumol to give a predaot melting ot &7°~?5°. Fraoticsual e iystoliisotlon 

from  p e t r o io a a o th e r  {47*75) &©*© two produet* oao o f  ahfoh melted at :)3*5®m 

f f0* Us# o th e r*  a f t e r  repeated o ry • t  a 111 sa 1 1 ea from  petroleum other (&J»7 5 ) 

aoltod a t  73*^e*T4*5°* 4 mixed melting p o in t  o f  t h i s  produot  with m ethyl

phellemote gore a© depression*

Anal* -7010*4 f o r  3* ?5*J2 | I!# 12*6%* Founds 0 *

75*2JU 75*1*1 »• 12*70* 12.75.

hop0 0 i f  lo o tio n  o f t h i s  product y ie ld ed  a» a a id  whlah p u rified  

by repeated r e o r y s to l l ls o t le a  from petroleum ether (40*75)* ohloroform* 

sad mootone. I t  melted at end a mixed m elting p o in t with

p h o lio a ie  said  gave no depression*
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