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i 1) Introduction

Pronreso ir. fatty acid ehor-Asfcty has always boo . irti: ; tely

lin ssd vdt t's® development end application of mors effective • r.d

accurate met:>oda of investigation. Tito natural fats consist of

•osijplex IxtvirM of triglycerides aid to analysis a" tisane :e: orally

oomanoes with mi Investigation, both qualitative a d quantitative,

into the oonponent raids present after hydrolysis, foliaved by a study

of how these adds are dtsiri rfced amongst t o tacifl; cot-idea.

For ti 10 a: a.lycia of the anient coidts a taelmiqtaa is required

tlmt vdU both resolve «- - intricate raixture of > sologouQ acids ei^l

allow for the estimation, decriptlan a-d isolation of each conpo-nsnt.

flse elaaoictdL analytical te hrdqueo. deperdi? lilflljl upon the

measurer-®1 t of saponification equivalent and iodine value of fractions

obtained fro a a partial separation of the Anture by fracti. .1

• uyataHiantion. r vcouu:. distillation ate., avo e reoso a fly

accurate owe- -11 picture of the acids present, but wore .ovmerelly

insensitive to minor capo© ta ( <1 ). : *fsny of t?o newer tochrdquoo

are however ablo to ee lev® au.fc analyses, thoir -.renter roDolvl-y per..or

readily separating substances wi Aoh were or-rally realstout to tin®

older nietltode. This great increase in r -oolvii g pr*/er per Ato

ami As of ao ;plss< .-aixtures eve?- i the prose co of unsuspected



-2~

co !p-j®wnt» and benoe these technique© ero jnrtioularly suitable for

identifying trace acids.

'fh© Methods used for the anaXy.-ls of fat fey acids have ttdeopw

rapid charts during tin last decode ai d it is no* realised that there

exists no single analytical method able to deal vilth to whole oaeple::

range of naturally occurring acids. It is with tills in mind that

this abort ixjvlawj sues arisiisg tha taore important ohrocaato xaphio

ants tods avfiilaul© at the preae it tiae has boo-: written.

(2) Chrouaato trashy■>

C3mx.iatagraphy aey bo defined «u> a method of sj si. aia in which

tho flow of a fluid ©cuaos the components of a mixture to migrate

differentially ftws a narrow aone i*.-. a sor^tive ©-Uvea into a :)oque voe

of separated acmes. &raraatogrBjphio methods are usually data fiod

as either, adsorption ion exchange or partition depending upon tin

type of tstationcry phase e olt^ed. t.ince there are nary different

materials which oou serve as stationary and chile phases it is possible

to devise taaiy © jjorinantal aystOEas for ©hroraato tro; * ty» the ont

important of which in relation to tf» analysis of Fatty soldo, a?n

outlined ©low.

(S) Adsorption in Ciiroaatoryngtay

In adsorption chroraatograpl^y tho • ntorielo to o& separated are

applied to tin top of a ooluan of finely divided edBor-.-ant arid a solvent

is allowed to percolate tlirou h the column . *1se oaqponenta of tin

mixture which ore .he oast adsorbed migrate at tin greatest speed
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and elution is oontl ued until ©Msh aoro ia eventually uarlied throu^

tac olxxrr. into « suitable da lector. »' r the analysis of fatty acids

the' material in o sh eluate frsotion can be esfctaated soot corveniently

by alkali titration. flie mthod Jest described ia called elution

aixroBatogr&pfcy. Tho other methods of ©pomting aurh a oolunm aire

however used. "scmly, frontal oralyaio, in vr do • a .solution containing

the ndxtatre ia passed continuously throuj^j tlio eolunn and displacement

a tlyslai in vrbich th© rrixturo being analysed is displaced by a acre

strcs.i'ly adsorbed st&stnnco. VIdo latter not!; a has been • .-nod by

llolnen b Jiagir si to separate cdxtoiroa of fom&o to eiooeanodLo acids

usirg charcoal as rrtoorba t end aqueous ethanol as tie displcoer.

Maorbtiors. csiaro ••atopjr- psy or silicic acid has be m uaeb to prepare

lino c ia

nlemenaoh eider' o to oepc ration of fatty acids on charcoal columns

has beer: studied by Coson and dllieb^ • ! iowton4 has separated the

•astir eotere of atty aelUa era teinlng • ■ f: *o x> >t »rti bo-n of vicinal

brand.© ator-;s by elution ftrwo aludim an - the nltpdra odsenbent has

found use in t e rfarcraato set rfcio r alyois of the hydroay acids of

The separation of oci ratriurea by adsorbtlv© olii^oaafejgrr).phy on

silica gal, in the for i of a thin la:,or or c, £Lnsa plat©, has :>e©n
8 7

developed by btahl ©t si ' anhas been applied to the onalyssie of ■

fatty aside by r. yo'id r.nd "aline'1. y varying the pdarity if the
a

solve-1 ' .irris et ol have eepar&ted saturated an.-; unsaturated ©store



as wall fit? vkxx*~<*x&;*em ted a? I di-ecy; :e-'Ater ■-«<«» lo*#^ chain

aoida. .1:o 'tetood -of detection is by sprayfe;tg t o tor^smtOfpl&ta

with &>. sulphuric «dd and bestir* s until all to® . rro&o constituents

are charred and sppac-r as blacfe o ova. "i!h© it te of eg^:©er«nea mid

Initial oolour of to apoto ?lvees qualitative ivrbroatior re,-tardin^ tho

degxoe srd t^pe of unaatwratian *f each oocaporant*

A saifetior cb«*aatot^Pt<p^*y &t>?o yt usually ».jive « quantitative

imlysts, pniboblgr dues t • i:; ccrplatoly reversible edir:>£feii©nj and

portitiort cto^satogrr; ,• , wws qua tltatlve vor: hsa boov pertltralcrly

successful, Ivuj lordly taken its place-

(4) Ibrtitiaa C>aror»tog?yp^,:

-crtiti xi o*irormt«j>;3PE.plft' d®p®-i*3», like CKKs*tar-<njrc-ent diutrih itlon,

upon t! e diffarejx»s if. co: ©ardretlan of solutes Its tv.o ao«taeting

fluids resulting flrxu tse dif?e».'ir;g j.sirtitle . eoefflale to of eneh

©acponer.t. She nothod utilises c system vbeiwfcy cm IJUaild is I.eld

atatlonfucy or; nn lrnrt aupport v/hiist too other liquid or ;;yo fleam

pest. The t»st cosaon ayataE® are: (i) Ifertitl^n ahraaatogre^iiy

itself, with a station :. polar pheu© anu a o - olnr u wi. j phsaa;

(ii) iwarsed pliaoe oftra:mtopsna\y In w. .'eh to© olarity of to© two

phases is reversed; and (Hi) 'k»'liquid civamto^phy vMoh.haa a

stfttt •nary liquid ptoo© e;d o .nafatl© jps phase. Ceribl-nations of tit©

saary possible staticmnxy and si bila ptoses with v. differing m -ber of

awpjorte and saet'toda of atcoti *5 t .3 elutod 30 ©s give rise • a greet

nuofeer if '.ivamtciraphic cyst©-a Only the nore iiportont will be



reviewed Isoro.

(ft.) it'-por. l«romfttQ?y?i?.<cy

toper o ;m afcography is a ty -o of partition obnt»t<^ra|lv

k v;-iiflb tie siatiors iiy phase is ou\> >x*ted an ki -or. toe radbile

jjisase is ijloaeci at toe top or botia : of too p. xa* to give either a

deuce idtog or a?< ixaoerdtog aolvo. t front. , )arLg davelo; tm t of the

oiiraaat^vea equilibrium is matotaloed between tie liquid phase its

vapour. 'aterriola can be ohareoteriee i. by tlieir Tig values, wtiich
express the relative rate of nxwesaa: t -f solute e " a ilve-st, Thus

to cases toto • vithod evavoles the c.» mo sexto -of v rtUov.ft to be both

separated quantitatively and identified toiividuaily.

j r-per ohrxiftto;$raphy has beer applied to> the analysis of ah.>rt
10

cgiair XV. tt, adds by t-ftid a.-.d xeUerer""' * eae workers used butool

saturated with 0#1S K morula as a solvent tuti bra .-eoreool purple end

for aldehyde m a deteotiog reagent. She fatip a»l& coxtot vma

est! iated froa t a area of V .a ./olio.. s ota - roduoed ox; a purple ; r >u &.

"ethyl red "nd bra othy:.>1 blue it lijstod.ii too ..-co:- -..sad by bunacr.
11

ir :d iuarteaus' to detect elutod acids and the method has beeo um& to

analyse tie volatile doids fvjri wool mac by Jamoko and behft .

Kbuflaanri et ai to e long series of putUoatloni on paper o5 irjewtof jmphy

have diuousaed the application of various oysters to tie amid ols jf

fatty adds ou> g todLch to a method for cos verti g the separated fatty

odd spots to thftir e-jjger soaps and toe • oe to oonper sulphate followed
<«a e jf

by a polarojprr'.phic analysis of tie cop.or • Kouftaiarm and ;xhnxm>uocjh



have used paper at troraatogrejly to msalyoo tl» dbsed acids fr-xi linseed

oil Dttjd detested the separated ac.ri.ite as tfair coo er or jasrousy aooy®

ate laerctay r Idition eoqpounte of the u nature tod eeite. She arena

sre rsp.te visible ca zaorourlo sulphite or ouprio noetato.

o jmi«r support has bee • difiod In various or ys to srfcanos

its oorptlvo powsrs for the higher fatt. aoi.-s, therofey oorarertl g

tho system to reversed phase oorotastosrarv y. I/vtex on apor woo used
15

by Ashlay for the analysis of tte C^g to Og^ ©cite and the
i .nregmtion nf the psper tvitk norsffin oil e:-:to riod the «• dd ran«^o to

4g 17*
Cr,A telle.' e awl ::rorhio' discussed t!» eoparatio; of over forty
©cite by reversed phase csirono.te^m riy in ■-,■ ><«-- l rre -Tinted vrlt': liquid,

paraffin >r cast >r oil, using oqu» »so noetic acid as tJ» tmsbile phase,

fte rrsetli. <1 v/a-: nate quantitative by lAotor.iotrio ©sti.to.tio- >f tise

courier., as a dithi xnercAte complex, from t'se cop or soepa.

I'hrortator-rssns of tie mixed acids alone, after hydro?o atlon rand after

oxidation vith alkaline perr.*v ,-ymnte aliened tl® quantitative analysis

of | eg. samples of acid mixtures. Paper chromatography on ailicanioed

pater v&tu a solvent system of aqueous acotonltrila 00-to.i»dtg 2 acetic
C)

sold has been seci by ' orris et «J to separate the cw*» end di-bydrooy

ami epoay adds. T5® dhraratofsnaEis vmre otairod -wit!; iodine vapour to

indicato the unsaturated ocopounte or o^-^^JLotextrin owl iodine to

shove the saturated expounds, oooordl&g to the method of chlehk et el3"®.
30

The tm&rm radial ohm.mtogxryii.io s retrod of Sulser' using paper

i f»rei7iated vdt- liquid paraffin permits tiie analysis of naturally



occurring add e&xfcures# She circular ctiratttogvsa is cut iv: half

lux! orx: half* 1® n rrsyed Y*it e.prio nceti-tc o p 'J&vvotiyimiGa

to detect tlx? saturated acids «hUit the other sal? is treated vith

potaaoiua pestaanisariote, bensldlne reagent for the unsaturated acids.

A matching of fci-se two halves pondte tseloulatior. of the oaa; •coition

of the nixture.

>*) 1<7
Both lias© a*Kl Grorbie have discussed the relationship betweo;

value and Cheraicr-1 structure rd pint out that there ere pairs of

acids ' .'hose voluoc ore - -Tactically Me-, -tior.-l i d ere therefore twt

separable by pepsr cbroraatofysphy (0.3* Balriltlo and Oleic). haufbann

and Arena h^ws hof«w serrated these »rltienl* pairs by

chrocsoto.ijroi^iy ?f tholr i re polar thioc^--arson doriveti n.

i!ie separation of tlx? to C^,. fatty acids lion boor: nooo plished
og

by Franks , using paper i.sae -rated with liquid paraffin raid a roablle

phr.ee, the composition *f which see altered at & oo»-stn«i rate. $he

technique in knars- as smdlsrst elutian*

'fhe /erectile technique of paper cijrorvitofjr®: by, which pjoaeo—

ew adraiitefse over gas/liquid chromatography in t At only si ple

epnoratua is required., tijerofore rakes an important oontsri- utian to the

slcro~cralyois of fatty acids.

00 Goltran Bartitlan c:gofttogmchy.

In tliis method of otaroraetojpmphy a mobile phase is aHosed to

percolate through a calu r. in which a seeoad phase is held ot&tloimy

cm en is ert sujport. For satisfactory ctoe at .grapfay the otetiorary

phase should be a solvent in which trio oi rx5unds to be separated hove a
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greater a lubility; tlsey ore t o ©luted by a {greater volu e of

mobile r»w.ae in which they ure less. soluble. 7or analysis of fatty

acids ihe rust uo».al tjethod of detect! sg the? eluted zovem is by

titrating a ©11 fractions of t o effluent fro tite co-is* . f ese

titration values are then plotted against tiie fraction m~her and, as in

x>a tercurre t distri ution, a aeries of Russian afae.pod curves result,.

The area u tte or.ah curve is the a measure of the quantity of acid

eluted. «f» titative recoveries of material me gere ally possible

y t is method

The resolving, power of ■partition is (lateral «d by

the nuriber of theoretical pla-es available for the particular system

bei: g use! and as in com terourrer t distri ufcion a mathematical
« >5 34

description of the technique has been form acted ' * To

j^thesmtiGal treat e: ta permit oaloulati m of the nunber f tlieoretlcal

plates and the partition coefficient of each ao <>. ant frou the sf: ;.te

of the elutior. curves, end oon t! orefore be use-" to rediot possible

separations of fatty acids baaed uao partition coefficient data.

Column partition chro -atogr&phy ' -•'« boe ixpuliad to the separation
25

of abort-chain w.-t©s*-so iiibl© odds by Marvel end Mauds uai g a

silicic acid oolvtjn ami various raixtures of butaml /chloroform as the

raotoll© phase. A silicic sold colum, holding methanol ao a otatioJiary

phase, and 2:2 j4-tri;«t3\;/lpe?itene as nobile solvent wao used by Utsaaey
26

& d I'tittes-sun to separate the g to Cj» acids and trie -ethod w-o
27

developed as a semtaioro technique by Mii^kojsp"' • The asthod has



been extended to cover t o range Cg to C^g. »nouaaia acids, nod C^,
Of i

to C1Q» dibasic odds, by Vnvdsnbeuvel '; and b using aqueous
en .Ofiia in silicic acid and a mixture of petrol®*.1 ether a d butyl

29
other cm developing Bolwt, ..-bis .cwsky oxte dod the *sv;.je to 0 to

Cj^ for vaouoboaio acids find frx C«jg dmro for dibooie acids. Glycine
sutppos'tod on silicic ©old has boon proposed as a stationary phase by

Gorcomt:,"^. In this method tho p of the ylye&..e deten-dree v? ich

acids are mroved by elutior vsith -luto. 1/ehlan*f.wv. solvent. A

pi! range of 2 to 10 is uaod to separate th© conoboaio acids to

Ci0} ausiy tho citric cold in place of gjye4r® ifo technique baa'
bee; extended to tho dibaaio acids.

Colusa cjiaron-togrrrp?^ lias been o-.cte ded to the arsalyela of e

lengjer-orxd fatty aside by hoMiny the • o—volar pijaee otatli-xjesy in

the ^edification fc own as reversed pmmo ohru at - rs ohy. This
*5,1

ia©difi©a4io» mo first proposed by award awl -nrtin ttsc separated

8

on ailiconised kicselguhr tv d various 00 centra ticxria of aqueous acetone

as mobile phase. '..be scope of this method mo extended by bilk and
32 *>3

liahn arjd Kapitel' to cover tlio r.ionobaaio adds ranging Croft CLg to

Cg^. Other stationary pher. :o used for reversed pfmao bhro sat .jgrupiiy
54 *55

include benasno sujjported a powderod rubber » castor oil* a d
56

ocstylated ©ester oil* eiupi irted on silioordsed Ideeelguhr; end
5'

powdered j.xjlyther»' . A further -edification to this type of

chro aitogmpiQr is t o use of a bile phase which alters in 00 centra ion
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at 6 uniform rata during development of the chraraatogreia. The
wg

technique ia know. as gradient ©lotion ", tb© theory of which tea
*50

beer ; dven by Warnor end Lands' ' ..

Vho partition coefficients of a monoetiimiaid acid mid tSso

saturated noid with two era i.iethylene groups tuts oo aSciilar that

partition ohro atograpby con at separate such "critical* pairs of
17

ecids . Analysis of these critical pair® is therefore gssrserelly

ooco plishe& by two ohro.mtagraraa; one of the placed acids alone msd

o after aheiaical ; modifioatian. The p.-int is illustrated by Lout^i
40

arid ierton ~ wivo studied the plossie lipids of the lecteitlng cow by

analysis of the ahead acids before end after hydragerattaei and by
41

Cxcts&ie ot «1 who studied mixtures of fatty acids by dturamtoi^mm
42

before and after alkaline permai garate oxidation. Tlse press-it work

dasorxbos a uothod for the analysis f seed oils with c unxnatograas

of the trdxed acids alone after h. serration end. after oaonolysU.

Reversed phase ehrocaatogropl^' boo been tised to aopaxtite di-
55

and totrshydrwy ©.olds by Ssvaiy and boanuelle ' usb'sg castor oil as

45 44
stationary phase; : ©amelle and Duroet * extended the root'iod

uslrg a pondered rubber support, to a whole rai^ge of byarosy ecrfLla
45

end Ma tic" used the technique to enelyoe t:e .^-dressy acids of plait

cruticlos.

Ibrtiti «i oiimaatofprnpliy is therefore seen to hew* ©xte. alvo

applications to the analysis of fatty acids ssid altlwupb it ia not as

at .pi© a technique to operate as gas/liquid dirx-atci^jraptay it does



have ears® advantages. Tiia omlysle is effected under very mild

cosxlitiom on quantities of material sufficient for further

i voetigation, it requires no elaborate equipment and it is csore

easily adaptable to the conjugated a; & leas volatile oxygenated
45A

aoido

(e) Gas/lAquid CEattrmtoflrnphy.

gethods of partition ohroa^tograpifciy heve prob&oly reached

their u timate form in the technique known as gae/liqui& cliraratography.

In this system the fatty acid esters are partitioned bet eon a non¬

volatile liquid held stationary on « inert support and a gas, which

{•sets as the mobile phase. rlhe method c restitutes a rapid a d

accurate form of micro-analysis with the advantage over liquid/liquid

partition that raeny highly oenaitiv methods ore available for

detecting solutes iluted in tT« goo £>haoe. © f t e jore i nxirtent
46 47

detection oyatems are thosoml conductivity , thondator , goo density

balance^®, flame termxjmture^9, fla e ioniaction^ and (3-ray
i jnioption detectors^. A micro version of tho latter detector lias

52
been constructed by Lovelock » v.- &oh is reported to be d. le to

-•15
sense 10 mole. A <'oqp«rlsan of tho performance of vari >us

detect >rs T.'.ps be ■ made by "c i"I ..d Jr: -on . '" »

Hoe response of a detector to ©luted material is generally

plotted against ti © by or no of a poto: tianetrio recorder and each

elutod component gives rise to a Gaussian curve. Cj ;olitative

identification of thecomponents con be made from their retention times
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relative to & sta dord co irscwad. line ratentio? tl a ia dafirad as .he

tl * between the eE«r$erso# of the air pmsk or a? trier goo fro; -i eey3

the T«»k of the relevr-t oo .;*>• out tv a ©t;.uxl of ealoulati; .g those
55

has been -dven by Bsteraor* and Uireob - IJatoantion volurso data for

a r&rber of fatty aside am both polar a- d non-polar ataticemiy phases
56 "ft 30

hss been :tivor by Ja.-oa , iawlse ot al* a • orcuhar ot al • A

plot of log^Q ( oiative retontl m volu.j©) vo- ©arbor u -bar ;»f the acid
Is Umer for a boiiologaus series and this relationship ocas be used

39
to identify ti'se ©crgwnente of a wAxttsee by t5oir ©esrbon tartwa®'" -

Qa&. tltatlve estlsiatio: •. of the esters preae d i* r. -dxture Is .rfe toy

•.wjsurirsg the area u -.der each pea': either wits a plardaeter or toy
00

calculation • It la thus desirable to use a detector whom signal

output jeers a definite relations^ &>-■ to aarae aoleacder -m 'a-after of

the e uteri erapouads.
2f»

•fhe theoretical treatment of ohramtocramiy by nrtir. anrl ^n-ge'"

and hluealtaMf94' has i«a;; extended to yaa/liquld ohm .nt© :rapqy .<y

van DeeoterJ j n h ./ario s workers ° hove related tn© rather

of thooreti- -el plates to t « pcrfor ars:» of a ©alum; . A correlation

betsroe; the eeperatlrsg power a si efficiency of ooltmm

has been uede by fur-ell5®,
G3 i

Jfxmm m& hart!** . Lwve described the eppliaetion of t«8/ liquid

ehroneto. jrapby t Use so .-mm-ion jf f sty acids fr > • fon d© to stearic (

lap, ami mite-lao aoifis frars their ©tmi^it-ehai is? era and

unsaturated acids fr saturated soldo of the etuo chain length.
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Tfae separation of short caal estors vmn carried out usi ; stati> my

phonos of liquid paraffin. bensyl dirhon. 1 or dioctyljtitbalate at

UXnS whilst for tlio higher iitli» ApiesoiW jsrsas© sjoIubus "were used

at 197 "C. All analyses were sttde on 4 feet oolurasts of 4 o.: n internal

dim otor. Silioonised v&auirrj / -refuse was intrcxiucjed as a atati >nury

87 88
phase by Cropper and - aywood and teas "boon used by IbXnms to

identify the short chair- acids prose t in rauttor fn Ja ea md
AO

ebb have separated '-xjno and di-oerboxyllo acids and hove used the

tedhnlque t . identify t»:*e degradation prod ots of peresmnstsmto

oxidation of soa® natural J y occurring iu and di-uns»tm*atod acids.

LApsky mid landowmJtaget' .-er vdlth Qrr and Galleon^ introduced

t'ncmore polar stationary piloses of polydiethyiom glycol odipate

a d polyproi ylene glycol edlpate. These polyester phases esiert

specific inter.. wlecuJor attractions for tie t*saturated acids,

causing thea to be m.ecifiaally retarded durlngo aroraeto;- ^nasnbgr. Tiie

raagrit ulo of tie effect Increases with the m her of da.i le bonds
72 75

present in the rao&eeule . Lipulsy et ol have studied t:« effect

of varying the atat otsa*y jihase on the reaolutio >? the saturated

.«>.:■ d unsaturated eel . . a sebacate aid osseleto • A cat-ore of

dietbylersagli/osad were studied but seat results were to be had by uai.- g

the polyester of diethyls e glycol and succinic acid. uoh a ooluin

worki: at 300 C separated ttbeturea of saturated nd unset -rstiod

esters frata C*g to Cgg in 5'- cAmtes.
58

J«es has described a Method for deteredninp, the ds$flse of
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unsaturatioo and chain length of & fatty acid by a oo.f*urlaon of

rela ,ivo roto tion voluosa on a polar (polyester) end a ati-polar

(Apiessor. grease) p1 ;aae. She uae of two pfiases in the quarttitativo

analysis of acids fr > ■■ vegetable odlo has also been reported by
74 75

Craig os-id orty '* A. alyaio of seed oils has bean reported by
70 77 0

■

3p -..ina am Cbiaholn " of .y>.oy acids b;;. :3or la" and of tlie
78

fatty acids from Tubooole bacillus by Qaoon ana i'raro A oo-orison

of the gas/liquid ehroaat'TCprrp1 la method with analysis by ultra-violet
79 90

spectrophotometry lias boon : «d© by ' 'o*b ot ol " and by bohlenk et at .

A variation in technique known as ^srogreraned he&tl a? was

'X
introdu< xsd by beat:, " . In this ®odifioati<m tlio to- paratope >f the

oolurm is raised in a linear fashion during the course of the

dwonatogronw ©do leads to a pore equal apadnn of the olutecl

conponento -aver a wide ron^e of oextx* nuriber® rather than the
go

logarithmic scale of iaothertaal operation. Baenl-g et al hare u sed

prograaned heated columns to separate the co plex r ixtureo of colds,
85

as their tydreoaxtxm derivatives, obtained fir.i t wool was ana (SWUngs'"

has givon a theoretical analysis of retention t5i.es eiil ro wontlon

teaepsratures in progrwsiaed gas ohromto, •

84
A net/ oonoopt of gar. oliixo-iat igradhy was rwopoaed by bloy ~ who

prepared columns by ooatirg the 1user surfesse of narrow bare

capillary tubing with thin layer of stationary phase, ylor
00

oapilliory columns here boon used by hoott'' . iduoh eolwans, glaring

a theoretical plate efficiency of ICO.) platoa or foot have boon



conotruotod In £K>0 ft, le?^gtha. A microveraion of the A -ray

argon detector is used with theoo oolucmo and the onrapleload in
'16 7

appr od ately one <"i.cro;/jraatia. dpo y ot al " ha/o used these

hi.f'h sfliote^ o^Iacffi# for the rrlyois of oo: :jlo i lixtures of

fatty acids and to separate the oia and tra e ieasaero of oleio

acid.

Ti-e rapid development in the technology of ;pVliqul',i

ohrar.mtogra]jhy has thus provided trio oiie ist with en exceptionally

effective --©tfcod of m. curat log .i ro-qui-mtitiea sf ^-jeaio onrpou da.

of thl® technique to lipid ciitxiistry, mid oepaoinlly

to the sore co.splax biochcrslaal probers, ?d." 1 undoubtedly sea a

"Teat e: -5G sion in the future.
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ftffig rt

;is_ ofi^Q-'igoGgifeHflr,

(1) Itafarofluciiort^

ibrtition ohmrotegrsiJhy separates nlxturoa by distributing tin

oaqpemRtt between too MsciUte solvents eoocsdiag to thsir several

partition coefficients. 't thcrefora differs only ffcsn tau ter-

currwut distribution in teat tImro is a conSimons flow of iiobilo over

stationary phase as opposed t; to disarete miter of transfers ?»3e

in tee latter method. A brief review of the scope of reversed

■ .- 9.

For the aatiafootosy analysis of fatty aside by partition

c.oranate.prephy stationery aid ndbils phases ores ohoson. suoti tlsat the

acids to 1x3 separated are '.sore luible in tee frmaer; thoy are tfier.

•lowly ©luted by a greater volume of *odbile rhuoe. In tee o^oe of

tl<e longer a'min fatly acids or non-polar stationary ?4iase fulfils

tills ctsxlition aixl a solve;\t of dooreaai: ,3 yilarity la uaod to repove

i-;orQasi-';gly non~jx>lar notorial ftp*; tb© ooltsm. Howard and ibrUa1
were the first to dosoorsotr to t*o useful ess a?' tlxis vr rlation of

partition chromato-vtvpby by separatism t>se tO C.g acids. 'JSioy
termed tee soothed reversed phase oliroruat - jra- hy. blie stetionexy

piinae used w&a liquid paraffin ou orted on loaelguhr ado non-

wetting by treateent with dic^vioro-dliae^fl-cilane and te® mobile
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phase consisted of & range of aquoo o ooeto: sos of irorenaing acetone

content.

2-9
She method hes been extended by several wrhera to separate

acids ros\^\z flrxa CQ to h^ usitjg nqucowo acetones fiVora 40 - 90 .

A doUble bond has the ©a a effect on the aolui: bthaviaur of en acid

as a reduction in oiisin length of two carbon ©tans consequently

dot ■ pal mi -* hh.o,

hexadeeeeiodUi and nyrlotio acids.

It Is shown in the present eoric that the best separations are

obtained when each , joup of adds is ©luted with a ©cpsoua t-octane

of optimum co.i er.tra^Ion. An aco uono oa^antrntion higher or lower than

tit© opt&xsa loads to or. Inoo ..-leto ae;:©retlcm of the next higher or

lower acid group rea.-actively. r-cthod h.s boo-, dwelvjped for

dotor. doing this cotiiun solvent fro • n Isicr/ledge "jf the .jartition

c ;■: ■ a imisc i>

method has oloo boon rood to investigate the yoaaiblo separations of

oaQrgenated acids by using etattonoiy phases other than liquid

paraffin.

Finally a :!;-tho-.mtic:tl de;-ori tlon of the expert sntai ayoteru is

given, Which shows result© in accord with t'.ooe dUfcsitsed oxpcriiaantally*

(2) i3agiertaentpl

(i) hatorlais

(a) liars_:jU^1©jbr

hyflo Sivieroel la suordttod to a. r ecus of
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flotation In water to remove the finer particles. About 750 g. of

kieaclguhr ore thoroughiy ial>od wit 5 litre© of watc and alio./©a t

stand for 1 hr., the suspended fines ore the decanted, 'Jim process

is repeated twice e-'d. tlie residual kieaelgulur is collected on a

I&chner funr>el and dried at 110°C. VP.ien the material ia cold it is

exposed to the vapour of diohlnro-Olriethyl-silane for 24 lira, by

placing it in traya at a depth of 2 aa. inside a partially evacuated

desslcator. l>.irin; t is process tiiet kissel vi ir is stirred peiiodicolly#

She ailicoruoed aterial ia washed free of acid (to lit: sua) with

methanol, collected on a fuehrer funnel and Cried at llQaC. The

rami? tent product should be c pletely i cwr-'.otting to water.

(b) Stationary Htaaes.

(!) liquid larafTin

Colourless medicinal liquid paraffin la dissolved

in redistilled petroleum etuer (b.p.40-G0oC) ar& Is orcolated tl rough

an alumina column. (Jporxse tratie / "H") facuur.i eveporatlon of the

solvent 'lives t a required neutral perafflru

(ii) Castor oil.
*

udicinal ©actor o 1 is purified according to the
AG

laethod of Aebsya ami Salet ro Cast »r ail (500 g.) la oiui-aer. with

petroleua ether (b.p,4->-60°. 5 x 2.5 litres). T a petrol extracts

are rejected lervipg the petrified oil (330 g ) after roxwel of tlw

solvent. The material is neutralised by passing through an alumina

column in the or?/;® sanner as for the liquid r^raffln.
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(iii) /oetarlatad Castor Oil,

Purified ctxotjr oil (1QQ g.) is reflur-od for three

hours with ncetdo ariydrida (500 oo.) • hater (500 qo.) is Slfltt added

cautiously aud the r dxture xofluxod for c further hour. Has product

is extanaoted -wit'. ether rs. d washed add froe with sodi-uft bicsxrii urate

solution T>ef .:?re drying sror anhydrous sodiuu sulpha Us. host truces

of eoid are xaaoved by passing the ether solution tliro en aluoim

column end emp »rati:r of tie other gives neutral eoeiylntsd castor

oil (108 g.)

(c) 'labile JImae.

The mobile phase used for oil t*no elirxiatogm;® consists

of a rorgo of aqueous acetos ,oa. Those solutions are prepared by

diluting / BO., of acetone to 100 c£L. with boiled-out distileu writer,

and are- designated A. < acetone. "X? Hie solves* >ts# which should oe

freshly nr<ne for ©:«& eiu^atogma are equilibrated with & little

stationary phes^ and torouotbyiaol bio indiixvcor adied t - -;i.e a

concentration af 0.001 (w/v). labile phtv os to bo used with liquid

paraffin chr >s mt < » r.~e stored at 5°C. in a thonaostated cupboard, *

and those for use wit ■ other stationery p iraos -re stored at 30° .

(d) Indicator , olutiona.

She idicator solut.lo used throughout those eaperlmants

is brariotljyml blue which afaenges ftm yellow t. blue over a p! «»',•»

G.0-7.0. It gives a satisfactory colour eba rje when .sod in a

corwe tration of 0.001 (w/v) • solutions ere nada:-

i) r.tro:;;-, solution, J.:.o solid indicator (0.5 •*.) is tltunated
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with 0.2 11 alkali (4 pp.) a:id oode up to 100 oo. with 70 acetone

1.0 co. of this solution, which should bo ciaxfe gwen in oolo r, added

to 500 oo. of aqueous acetone proe.cea the required indicator strength.

(ii) We^.wqluti^ 4.0 op. of the otro g solution is diluted

to 100 oc, with distilled v/ator. The resulting ooluti m ia audi

0.1 no. added to 2 oc. of liquid in tlio titration cell (see p 26 )

produces tiie oor.tot indicator strength.

- (o) &**■?■.

T!ie taull used for packing the coluuro is mde vq> In

batches; t-se ratio of ailicoilood kleaelguhr to stationary phase

being ;«

Wt._ kieaeli.uhr_ B 1.4 W|. kiospl,^ar .,

Wt. paraffin Wt. castor oil or acetylnted castor oil

Accordingly aUloonised kiapoljtukr (1DU g.) k4 liquid partaffin

>1 op.^density » Q.:-i8) arc together dissolved in elisor <500 op.)

The solvent is then slowly evaporated to ivo a coarse htxaogenoous

powder. A rotary film evaporator io ideal for this purpose. The

null Is dried at 00°h. for 2 hrs. under vaoan. The other s.tolls ore

prepared in like raersner usi-g kieselguhr (100 g.) and oaator oil

(tX) op., density m 0.96) or aoetylated oaator oil (79 00. density «

0.97).

(ii) Apggratqft,m

A photograph of the apj'saretua is shorn opposite. The

meter stick is inserted for scale only and ft so i lit ii atod sovesn

behind the titration oell lias been blao od out for photographic
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gjurpoaee.

(a) She Ck&urnru

Th« o 'lttffi used for all the chmnatograa* canaiato of a

glass tube 1.3 Oca* interml diiEfJotor and 45 obi. 1ong, with a B IP

socket at toe top aa.1 a tap with a burette end at tlie lower ev.il. She

leaver 40 en. of the ooluan are surrounded by a Jaefet which enables

t?idLo sartion of t!;o c Ixxm t.» be heated during oluarmtogrrf y.

(b) Palmar\ I J3ati,-j; bait.

CoOhneui usod with c. lljifcl paraffin peoclng are

operated at K5J , a&j.-r il . : to t\» ; of ' r.; •' 'V.rvL-i*,

thereby inaro;xiLr? t -o solubility of the lov-pr c vh acids in iio

stationary phase -

Burirg storage the oote in kept «&»:•?* stfth the darwol

solvents, In a cupboard which is t^rtaoatoted at 55"'l. a .1 tutted

with a 250 v. heating lanp.

During operation the eoluran io heated by surrounding it with tlsa

vapour of 2-oh'Iorurxr>pene• (b.p. 34.0 0.) A GOO ral. flask, heated

by on isomertie end controlled froes a aissssaratat unit, contains toe

boiling c&iIor®i.m.ipm~$s j iho-spour io led by n»em of glass ond 1.7.C.

tubing (with as little .jf tlae latter aa possible) to toe lower end

of the column , iocs'cot. iventuolly vapour issues fror. the to,- ez&t

of tJ» jac:»t where it la passed to a triple surface water oondaneer

end the liquid chloro to an© is return d to the boiler b;> m&rm of a aide

am with a U-bend.
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The castor oil and aoetylated castor oil packed oolums ere

operated at 20°C by pausing tap water t rough the column jacket,

(o) Solvent loaervoiru

A 319, 290 ial. separating funnel placed at the head of

the column is uaed as a solve, it reservoir. It is sometimes

advantageous to be able to apply preinsure to tlie head of the solvent

reservoir, particularly if the ooluun elution rate is vexy alow.

Carbo dioxide free air, o .teined by paoslr. air from rubber hsnd-

bellowss through a Carboaoxb tower and thence to the e-"d »f the

rssservoir, is satisfactory.

(d) The ajphon.,.

A siphon to deliver 2 ml. portions of eioate is

constructed as a .o.m in fi . 1. The eluato enters the siphon at A

and nitrogen entering at protects it fr « any at spheric c&r*x»n

dioxide. 'ilj® volu ie delivered ©a; oe adjusted by mioiiig or

locerin the therrootister; for the prose t wor: it w;>a cot so that the

siphon delivered 2.0 ail. portions of 00 aqueous aootone. Calibration

revealed that the volume delivered by t e siphon varied with the content

of acetore in the saobilo phase. Jvor the ran :e 40; to 00 aqueous

acetone, the voluc delivered was fours! to be 2.0 r,l. {* 0.05 ml).

To prevent preoipiiatioi of the iiigher colds (>cig) when the
eluate at 35°C enters too cold si on, it is heated to 55 C by winding

with ridhraae tape which is cbraneote 1 with a series resistance to a

Q volt tracrafonasr, to riva e. 2 wrvtt heater.
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(©} The Tltratior. oil.

The titration of eluate is oarried out in a cell with

tiitrogen oiroulatio aa described by 'toward and ' '• rtin1. T © original

apparatus of Howard anO !eriin was modified for the present work and is

shown in fi . 2 and the photo;-tanpph opposite.

Jf.s® cell is ooiistructed from Q»5 ct.woutsiuo dlaraeter tubing and

the light path A3, down w.- oh the colour cl^crspe during tltr ti© ia

observed, then - assures 6.1' ou. for a total volume of 2 ral A

cnpilliryy tube aclaits nitrogen to circulate tlie liquid during

titration and ia used to drain t?j© .ell vSxtxi the top ia ooened. It

is essential for the correct functioning of the apparatus tiiat the

line of tliis capilliary tube ia auoh that nitroger. bubbles fvora D to

C rather than from 13 to A.

Tim cell is lit with a background of white light by placing a

60 w. la-ap behind a 5 x 3 in* v/ ite perspex screen as shown at li,

The nitrogen is saturated with acetone vapour at S5 fc. to counteract

evaporation fr.js tlx© coll during titration, by passing through a 5 cow

mercury blow-off valve, a 40," aqueous potaa.riuci hydroxide solution

and finally through a sintered glass wash cattle containing neutral

acetone maintained at ?<5°. by a 3 watt imcrsion cater run from a

Q volt transformer.

(f) Vacuus iroin and rVaqtion ieciwer.

At the end of a titration the liquid is drained fraa

the cell through a capilliaxy tube by as-- a of the ap eratus shown in



FIG 2 THE TITRATION CELL
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fig» 5. Vacuum is connected at A end car. he a lied to the cell by

suitably setting the two-way tap. The titors.ted oluote is the, run

into 25 ml or 10 ml. polyttMRS capped storage bottles by tuniiig the

two-way tap to atmosphere and opening tap b.

(g) The ' .iorbburette.

The eluato fros.i toe column is titrate! with 10"J '.

Mtfaeuilo potassium bydrcxids using a.-. Agl .iororaetor eyrtngSj

which enables titrations to be done with speed and accuracy to

^0.0005 tal. The syringe is counted horizontally and tkm alkali

delivered to the cell by room of o. *'o. 14 Luar fitting hypodermic

needle bent through a right angle, the tip of lie ; eedle dipr ing below

the surface of the liquid in the cell. The alkali is protected at

all points fro* nti:x»ph©rtc carbon dicnd.de end io stored in a bottle

fitted with a smell oarboeoxb guard tube. Alkali is taken fron tl*ia

bottle by puncturing a self-sealing sens* cap vith the needle of the

syringe. The miccatourette mm calibrated before us® for uniformity

of barrel and overall delivery. The calibration factor weo found to

'be 1*004 far deliver;, ftpara a*$" part of t'oe barrel.

(b) An Accurate 3 ml. Pipette.

An accurate 2 ml pipette wee ooustr ctod by joining

20 an. of pyreit oapilliory tubing to 0 on. t 1 an. internal bore

tubiiig as shown in fin* 4. The pipette was calibrated by tec

following method:- A length of white preor (10 a;w) is affiled to

the oopilliary tubing to cover half its circumference aril two s-nall
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bends (abo t : am.brood) are tbor out ev.-ey pexpeixaiouLsr to the length

of tiie copilliary tube am 5 ou. sport. She pipette io filled with

water and the sxmiaous in tlie oapihliary tube ia clearly visible

a ;eirst t'.se white grxrd. Tne ©raisoua is then ellowed to .all

u til it just "fits 1. to" tho uy»er cut in the y^er, o; h the pipette

la a-tpti&u trio r w©± hi^ battle. / tei>-&?e >: d :btdnage tlo is

allowed and the tip is bio out. T-a ; r ^ae-lure ia repeated five

tiiaea and a similar set of five weighings are taken from the loiter

out in ti» papsr.

The v iluae of I .-i t -hi ; stte hod to the aepilliwy is nor/

adjusted until the volume delivered frx.i the top nark is re;-tor than

2 m1. rr?& the 'olii-B delivered fro a th© looor Marking loss tka- 2 ril.

The difference between these two vsltrsoa is t:«e viurie of the 5 era* of

capillit-isy tuba botweer the two :norka ad it is possible to wocfc out

by si ple proportion resuming uniform bora tubing, where to .aak the

pipette to deliver exactly 2.010 nl. / cut in the ?aper is made at

this point sad the pipette ia calibrated by Hg. at least ten

volumes of water delivered fro:: this ark. The mean volume of water

delivered and the ata-dard awiatio '* tho pi rot to o n te bo

calculated.

hi tho or or except about 2 c . on oil- ev side of t ie fir*il

calibration raurk is then ra » wod cud the recrirdng paper is coated

with a a station of perepa* in chl rofam.

The pipette constructed for the present work el ivored 2.005 ml.
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writh a standard deviation of - 0.001 sal. 7ie design of tlie pipette

makes It ideal for rapid rout!m measurements without lousing t:ie

accuracy quoted above.

(5i aBMBrte»!ttal Tecjintqae.,

(a) Caiman Bactey^.

Gpeoial precautions are required to obtain air-free eolur. 3

otherwise the packing breokeo up during ohrataato... r^jhy leading

eventually to oharwieling.

Bcumffin'Kieoel - ^uhr raall (35 g, is placed in a glass mortar end

ground to a fine slurry with 70% aqueous acetone (50 nil.) previously

equilibrated with a little of the stationary phase* The slurry is

transferred to t conical flask and boiled gently on e water bath for

a short tine to expel all the air. HaeiaeMle the eolum is filled

with 70$ ooetono and a plug of cotton wool is placed at the bottom*

She boiled-out slurry is then fed cm to t?«5 top of the ooluan which

is set to flaw. % suitably adjusting fee rate at whioh feie slurry

is poured into the colusan end the exit flow rate, a suitable packing

ears be obtained. After some settling has ta sen place the packing

is ttxapsreesed with nitrogen at an excess p esoure of 5 cm. tveroucgr,

the colum being tapped to ensure hanogeniety of packing. A neatly

fitting filter paper disc (1.5 on. dimeterj is placed on top of th©

pocking by means of a perforated stairless steel plunger. Use

column is wrap; ed in asbestos ro e and stored at 55°C. SI o len fell

of packing sliould be 55 osa.
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Cestor oil »y* acetylated viator ml cotoa s ar© prepared in the

sm:m manner, e;:.'«!>♦ that Oi. acetone is tieed and t o columns are

stored at 20°C. iaaa types of ados® can generally bo used for five

ohrtussfcofgcaaw, after whiah ti e It Is rebooted.

(b) Column Loadlm.

*be lixture of acids to be separated la weighed e«uurafcely a .1

diasolved in 10 ml. of oilier in a short tube (5 ok. s 5.4 oa) with a

B 54 mole. It la inadvisable to use axiiu: dried ©iter duo to its

alkali eantent. Bareffiia 1 prog; ated kieselguhr { the aars atorial

that is used to jack the oolusao) is added at the rate of 0.03 g. .>er

tag. of odd mixture and ©e ether is evaporated with oa tissual swirling.

Hi© resulting mil is dried for 1 hr. at 60°C under veeuaa.

During jsreperatlen of the mil about 10 id. >f 55 acetone tare

ru out <m to the column. T a nil is slurried with 10 ral. of 53.

ace torn, oo taint .g no i .dicetor solution, wHat wucraitig to 85'C
cm a eater bath and the slurry is transferred quantitatively to tha

ooltxan by pouring the bul of it frcxa the tube or. to the too of the oolu sn

packing. Hie ull still adhering to the tube is vmshed into the oolit aa'

by means of a fine spray of 55 acetone from an stool aer. Hie whole

of the mil is oo .pressed into a band by gently lowering a aloes

fitting filter paper dia by amt a of the perforated pbasfser.

A load© .1 acinars my be stored at 3S°G until it is required for

doveldpaent.
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(°) CgltTiia iJeyqlopBioRt*.

The apparatus is assembled as shorn in the photograph

> to 23 .' «\>

propane vapour through t!»e hasting jacket* /fter temperature

equilibrium iiao been attained the excess "S'l 1 aiding solvent is

removed by means of a dropping tub© and the solvent reaewolr

oontaini? •- mobile phase is fitted to the head o? the coluan. " bbile

phase is tisen run in o give a 5 cm depth o ove the to of the r-ull

inside the heating j&c -est, thereby ensuring that the mobile phase io

in tenrcrature equlJjbriua wtwn it oonei\ into contest with tho column,

of stationary phase.

Hie nitrogen is turned on to uupnly - ;© titration oell and the

siphon; e d the }centers for the siphon m :1 the nitrogen saturation

unit are started. evelopcxmt is commenced by opening t!te taps of

the reservoir and tlw column si lultaroously starting the cloak, Hie

eionte flew rote is adjusted l^r vaiyin. the air pressure above the

solvent in the reser/olr by • cans of the landHbelloaa* 60 ml. er

hour is found to be a suitable flew rate for xit oserotaato^mB©..

hhotilh it bo neosnanss t > halt tl» development of a chrarnatogma befote

the completion of the amlysis, the tap at the so of the column is

closed end the olook is stopped. It is bent to aaJae such brooks in

developmoot in a trot^i between the elation of any two co: -ponsnts.

Hie column eluate noaeu into the siphon which delivers it in

3 r:d. portions Into the titretio: oell*
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(d) Titration _qf Hluatea.

iitretion of ©bastes la carried o it in tho ri.tr >. em stirred ©oil

using accurately stond&tdleed O.CHI a aethanolio .etnaniuB hydroxide

delivered fr«*a en wAgl&* aAcroeaotor syringe with 1>rtasothpaol blue ao

the tndlo&tor. Ap; =r:>;cli.mtely the flwt fifteen 2 tal, froetto .a of

©lust© IV so the column are too 53 acetone used during the loading

procedure and oonaeque? tly oo-stria no indicator. iliuo when tho siphon

deliver© a 2 nl. fronttot to tlse cell, 0.1 nl. of the \wcl: IrAiaat ?r

a A i 23 ia id© : rl n t tilrr , to t A Av:

end-point Is Iterelded by a fUd-tarlna e>lour dhaxjja and ia 11; all;

to!sen an a persistant green eflkar. f'&a actual sliod© of green at

the ml-polnt ia aehlevod only by analysts of lazxm ea jwu: 4>, boon

judged correctly it is puesilile to detorrAra t: o equivalent v.ot fit of

pelndLtto add to - o.S or better) •

At the end of Hie titration the Atrogcfi floo ia stow#!, Hie

call drained by vacuum mil vjo idtm;ar. restarted in rcpa; anion for

Hie next portion f eluato. 'ihe Acraaeter reedto: la noted after

each titratl «, and a plot A' al.avLi /or fr-os.hm va froct.'on u.,i>er

-ives elution curves as bAjujj In fig. . After about fifteen fmotlo. a

the first uovol > >i *g solvent will aymnr in the titration, coll ax; fr.*a

this point erRsmla it is ur?iooeeaa*y to add iaUtttor rior to the

titration. lb# m i*jr of fraofcio © between Hie change to developing

solve t containing indicator a 1 tAe a earano© of this solvent at t'A©

titration cell is a oeaauce of tlie . aim., hold-up aixl should be voted
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for each chramt03rr.n1.

Tm titrated eluate is stored at 0° until it io required.

"attr-ial reoovered fsrj, clarcsmto&raaa is used to identify further t»»

ooKgorsents of tlso acid ifiixtur©.

<•) «Startoliaitio«.

She alkali used to titrate the elu&to is oteaidiirdiaad prior

to each diraaatosma apinat en accurate!,- stardordiawd 2 x itf^
sold. Adds of this concentration were found to ch&x>f*c >. or ality on

standi;'3 end the fallowing procedure was therefore adopted:- 0.25 I«

hydrochloric cold was accurately stajudardiaod aged. at A alell sodium

cmbonate. 2.005 ial. of tido odd «ro diluted to 250 ai. in a

standard flask with boiled-out distilled mater each ti e a stcuidardie&tian

is toads. The resultant add io 2 x II. 3.009 -.il. of this

diluted ooid are planed n the cell and titrated with the 0.01 1?

alkali usi ?, 0.1 inl. braiotspaol bluo indiaat .<r solution. 2 0

sttuidarclisation procedure mm checked at intervals & aistst freshly

prepared 2 x 10**° 1? AralaB uuooinic moid.

(f) ifcbile Buum fcffla.

A ehroRsttoftraa is developed by ©luting esc;}; grojp of adds

vrlth an appropriate solvent (see p 38 ). If a group of acids io known

to be absent it is still advisable to m.m the solvent for that group,

a blank vd.ll be recorded for tlieae fractions but better eluticm of the

remaining ooida will result.

The diarye in devdorslsTg solvent alwxild ida&ll; take place in tlw

tr ugh between two elution zmxiran, but because of the ooluan hold-up
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thlo tfian^e hea to be anticipated by bogus fifteen fractions. the

follosd 3 rules can be giver: for general guidance only since each

oimraxtogrBta a different depending on the load end eomlesdty of

tlse ndxture. lire a Ivent change followl jg elution of a large peek

(5 x 10"*® dquivs.) is rrode so/oral fractions after tire aststl-araj
<*Q

foil ndng ft :.Tedium sised curve (1 x 10 kquivs.) tiie change is trade

two fractions after tism elution s axrujura cusi following a s mil curve

(0.1 x 10~5 S^tdva.) the dhmx',Q my be natte before "die elution

rmadtauca is reached.

At tii© end of each dr rate. :xl \ 65 acetone is passed tfirougb

the column until a setiWfiaotoxy blank titration is recorded. ( <0.01

al. of iG~2 IS alkali per fraction) • Shis indicates that all the

acidic material placed on tiro column lias boon raaoved.

Castor oil and ocetylated castor oil coked oolirts are developed

in the at** aenner except that the oaluam ten erature is 20°C. Sfieoo

columns are rsot stable to mobile phases greater than GO,' acetone.

(g) Scflvwat .Blonk Hitre*

Golvent blasi titrss ore determined by placing 2.00 al. of

each solvent in ti t© titration cell and titrating with standard alkali.
-2

Values of 0.002 to 0.01 nil* of ID S? alkali or fmot 1 on a © generally

recorded.

(k> .of Jfe&Ag&J&t&a.

The quivo-lent wei^it of the wlMA acids being analysed is

required in seder to oocpute tie overall recovery of the material
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plsoed an the colum. It is measured by making up a suitable weight

of the nimd acids to 100 ml. with 0 acetone in a ata darJ. flask.

—2
r a narsnolity of the acid lo found by titration with lb alkali

arid the equivalent v;ei, -ht calculated.

(i) T:m,(^apqf^Upn of the Add ""i:cture._

The alkali titration for oach arc iple delivered by tire siphon

is plotted against the see pie number ea shown in fig. 5, and the blast;

titrations for the add content of t & .chile phases ere inserted as

aijosm, The alkali used during the elation of an acid group is then

found by a-1 lin •. up t a titrations relov ist to that particular curve

end subtracting tie appropriate number of blank litres. A caleul&tlssg

machine fasollitatos this work. Ee net alkali silti lied by its

noKMlity owl my correction factors for burettes etc. gives the m . .-ev

of equivalents eluted tinder each curve. The n rtoer of equivalents

of raised adds pieced on t »e column is 'rrawn <1 tlie total recovery

can therefore be calculated. This rec very should bo 97-100 , if it

fells 'oelcw 95,'* than the chnx-Atagras is considered us uaetisfrctoary.

(4) An ihfflriQal Mcf of Pqbilo ihoaaa

(a) "jethod.t

ostaider the roves-sod phase ohmmtogrsgshi separation of

palrdtio mid stearic acids. "sing a dbile phase of low aeetcne

oo oer trailer 2 both acids will bo ©luted very slowly a. d although

:vj .••..■ n nco -

ooncentrati ins both acids v&ll 'be elated very q sickly and separation
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would then bo iisprastiotiibie. ©twees- tissue two values, Itowever, there

is a range of «oetos» concentrations for which the -mtoitio odd is

eluted at a eoir/o dent rat© w 41st tiie stearic acid is separated only

filter prolonged paroolati<*u Tiho solvers... ohoio# for the atparatftou

will lie wit!da tills tonga. .■■ o sr niatogreci of ptOrtitio o d stearic

acids separated with th© optisawa solvent for polraltio add only is s own

in fig. 10. 2: q nalmltio ooid is ©luted qui kly aad gives a well shaped

Gsus»ian curve wiJLlat ils© stearic acid is ©luted imi Is uore slowly and

the curve shape is poor. It thus beoos *es apparent thai there tausfc

be an jptiraxn solvent for coo acid grcp and by suitably charging the

cocao tration >f the ndbil© ^jfaaoe throughout tiso ehrumtogroa a j.dxt re

sey be Be?>«rat©d as shown in fig. S. In t o two ohre iato;*rataa

illustrated in figs. 0 and ID, the aonosntrstlon of ocetocse lr t'e

mobile plsnse for -die slutic f the palmitic acid ia identical; but

in t © forser analysis tie core© itrstion of so©tor© in the dbllo ph&oe

is raised after t'u© elutio: of the
. atdfck; acid with the result that

tiie stearic acid wlsioh foil xm. la el ted at tfie soso speed.

'fi ere is hoawer only general agreement among ot er investigators

about which is the optiraua ©luting solvent f r each acid gr».ip Sable 1).
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(b) KQOjults^

Tsjo results of t'mm exxnris&nts rw a . mi 1? table 2 and

a aizxxaatopratn of a test dictum of »•? o saturated acids ia shown in

iig. 5

.2

0 ;tif-a*3 /iuti-n; f »♦ ,;dg...1d lpxt£p^Jlxpapmi
g^raroatQ'gpw.-^

(*) 1
/CXD 12:0 14:0,16:1, 18:2 16:0, 10:1 18:0 20:0

::; t&mam 56 62 | 67 73 78

(a) f © aSiorthcirxl terns used to designate adds indicate its© mi«r nf

oerbon atom® said the m ibor of double ix>:-*la p«r locale aoooi-dir^ to

tlie net- «.*l of Dole and /hro:s .

Analytical results ffcun tlse o ,r> setogrsn ahattn in fig. 5 and n

dhr;jt:*togy®a of aorae ur&&t?irate<l acids are e-iowi In Seals 3.

E/iiXJB 3
- • ■'

- .«• — •».,-*

(jjuantltative BeauXte fV« ,*wo '±3«t CJsrus w*

•

•xms i (Fig. s) MBBKJH& 2

A!XD

Gale.

;*>s. /•

12:0 14:0 10:0 10:0 90:0 22:0

15.2 17.3 2G.G 21.8 25.2 0"A'

14.2 1G.8 30. C 21. Q 21.3 4.6
'

12:0 18: 13:1 10:8

10.0 14.3 '"39.© 56.3

10.4 14.4 30.5 55.7

a) 2he oraoMdic acid w.s k own to be insure fed. ej^orantly oortniro

belienitj aoid.

T'io results aiiOvvn in fig. 3 ami table 3 indict; vo timt the correct
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solventa to separate an add mixtare quantitatively eon b© detonained

ospirloally, "but this determination is both timo oonauninn o.nd

tmoteful cffi aterials. Bart of tte purpose of the prose: a wafe is to

extend the reversed phase aJmr»tagraphia technique to t'e separation

of osyoenated adds by using other stationayy phases, thus a rapid

aafhod -jf dstern&rdng optiixam wblio phase eonoentratlortj is required.

It vma Oeoid&d to correlate the cdutm behaviour of an aoid to its

partition coefficient between the mobile and static- mrj piloses used

for its chmr^tograisde ac cratior-. Ibrtitis coefftcie:t data

for e set of adds between a stall mar and various sMlo phases

could then be tjood to design an appropriate ohri satographic system

and to predict ttse possible ae nretiorc bt&inabl© by toe ayntoi

chosen. ? similar of abroach to tits design of oinrocmtographio
•jo

systems has been described by Beteraan and Johnson for the snort

o:sedn ooid.3 (C^ to <W using 55 V. sulphuric acid as a stationary
phase.

(5) Bet retalratlon of Bartitiori Coefficient..

(») £>&>&.

In seeking to relate the partition coefficients (K) of fatty

aoids to tocir ciwumtographio bdwsicur values >f X '.- East be measured

un< or eo; ditions w. Ich roaeuitle those o. erati :g during oolscn eiution

and am also practically oorre lent. For a liquid paraffiz/squsous
. __ of 30 ml. tiie ration of rxftile

Acetors column with a column h >l&-up
to stationery phase is 2.5 :1. T is ratio xmo increased to 10:1 in
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tis© method for taeaauring S for practical rea ono; the o'norige has

little effect on the results (Table 4). Too a&ait- m of ideeelguhr,

on t!;e otl^er hand* naiceo a norfcod differ©' a® In the meaamired values

of X and has the ef set of increasing the portion of acid in the

stationary plmne, r>renu ably due to absorptive forces.

TABLS 4

Partition Ckieff^ei^la^oaaurea under Various Conditions.

mw HUSK RATIO KXS3£T£UHR AOJSDUS ACEHKTB.
MCBIL8 jSTAHaiAHY 02 - G?;T. 75S

10 :1 Present 0.10 0.1G -

Palmitic 2.5:1 Present - 0.19 mm

2.5:1 Absent 0.57 1.05 -

10:1 i-reseut - 0.07 0,13

;l teario 2.5:1 1reseat - 0.00 •

2.5:1 Absent - 0.44 0.85

<«) .orttUcn ooaffi ;i«it . £ •*>«■*»«« of *,11. igg.
oncentration of acid in btationasy Buuse.

The follow! -3 ethod \ma used to caoure the artition coefficients :-

Tlae sole! (oa. 2 ag. , noouratoly weighed) us dor investigation is

dissolved in the etattorsary phase (oa 0.5 ml., accurately weighed) by

v.ar&ing together in a centrifuge tui>e to lQ0oC or if tliia fails, by

addition of a mutual solvent (ether alcohol or acetorn) which is

subsequently ooqpletsly removed under reduced sessuse leaving a

supor-s? turntod solution. bilioonised i(yflo Sapor-eel (1.5 to 1.4

time the weight of stationary riitvae) is added to absorb the otntio»«ry

phase and to facilitate aeisanation of tie two liquid phases &lo< -g vdtfa



the chosen ©oetom (5.0Q ml.) *!>e tube ia coz-lsed and after

equilibrium at the desired tewerature {-38°0 with paraffin 90°C with

castor oil end oootylated oastor oil) is ee- strlfwisod. 'A/o 2.00 ra.

portions are netaoved with a pirott© and titrated against 0.01

nethaniio potassium hydroxide (A ml) using tim nitrogen stirrod oell

arid ulcnxjoter burette r.*o the m.v&siing intuit of sold,

stationaiy phase. Inert sspport md rcjuaoaa nce-rotai (1 nl.) J'5

aqueous acetone (6.00 ml.) ia ads :,ad ix. xl after equilibrium two fbrt;ier

2 ml. portion© are mooted and titr tod. (P ul.)

fhe partition coefficient wtidh io tlia ocnoe tration of acid in

the mobile phase divided by too concentration of cold in the eta;io txsy

piifsaa is given by the folloei e>~ rendon, in wioh 7 ia the volume

of stationary phase. (The density of the otatiorsxy phase ia nleo

•ioter. iin..d) .

K a m
6 —

In tills onloulG.tioo it ia otsuraed that t!ie 95, aoetois, even

though diluted oy 1 ,1. n' n n.?ra aqueous aco oisa, re , voa ell t- •?

acid fro® the static:my phase. Hi ere la good mrtue? soo tliot the

prrtitioo coefficient under these conditions ia very large ond na v

t irther c!)oofe, t o reoovery of tlie acid in calculated. fhio should

be 100- 5 • for the value of £ to be oi ?ifioont.

% Recovery « 100 SIS (2/ + 5P) / VJ

v4-»re K ia the actuality of the alkali ami W anil E are the weight and

eqdvalcnt of the odd used.
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(b) Results.

Values K far a nx bor of saturated and xnaaturntod acids

and for various aotygenated acids hove boon mtmxr&S. using several

aqueous acetones oa cm as liquid phase and liquid paraffin, castor oil

or ooetylated castor oil as ina ot?wr iquid phase. Table 5 shows

a apeoijon calculation far six results, \£&oh are given in tlseir

entirety i fables 6-8. Tb# partition coefficient values r-iey b®

shown either by plotting log 100 K aged at the percentage ooet r:»

in tise aqueous rcolore, ( <r» line far each raid. "igo. 0-0 ; or

by plotting log 3/K against the chain length of tho acid. (On© line

for each aqueous acetone, Fig. 6 a.) Ioth plots axe linear and a

theoretical reason for tirio is given later on p. 57. Hie lines far

nan-separable groups of saturated a:ad unsaturated adds 11# vosy

oloee toother as*2 sc.© of t?»oe have been omitted for tho soke of

clarity.
%uah8 5

Calculation of K far Cteerie .Aqiq A*;., Ac^tonc)^
t/t.rcia Vol.Tor. Solvent Titration Blank A P Aoo. X

1.05 rag 0.4S9S 67 0.0044 0.056 0,0500 90 0.J/31

05 0.0784 0.070 0.0714

2.27 0.4874 70 0.0076 0.050 0.0018 92 0.104

95 0.0940 0.070 O.OG7G

1.05 0.4707 73 0.1120 0.070 0.1050 98 0.193

95 0.0600 0.070 0.0610

2.12 0.4751 75 0.1:300 0.070 Q.12G0 96 0.240
05 0.0030 0.070 0.0018

2.7G 0.6110 78 0.1826 0,070 0.1756 98 0.301

35 0.0658 0, 370 0.6702

2.07 0.5G80 85 G.1090 0.090 0.1000 101 0.921

95 0.0484 0.070 0.0414
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TM$M0 a

AQUSQU3 ACKSQEZB (£)
ACID 42 40 52 36 59 02 OS 67 70 75 75 78 85

D .05 .06 .15 .28 .64 1.5

D .09 .28

C .05 .08 .11 .18 .25 .34 .89

C .08 .19 .34

B .03 .00 .12 .17 .27 .35 .91

B .08 .11 .17 .26 • 34 ,89 2.19

A .07 .00 .10 .25 .40 .95

A .07 .10 .10 .25 .38 .92

o .05 .08 .15 .29

E . >0 .18 • 32 .91

P .05 .06 .15 .20
|
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Kay to ghbloa Q - 8 ^ G - 8^

ASU>.

! Stearic

PalE&tio

j ^yrlotio
I Iiosutrio

Oleic

| TAnole.ic

; :«>ic

• 12-! $jr> toiirlo

9-1 ydxxixtf sotadoo-lfl onolo

thrgo-9: lO-Dilj^f'lrc^/tJtetut-ic

e^'tlim-9 :10~I&i3yaro:</Qte rio

-10- d\X£=pa1 atio

; thrao-0:1Gt12~Tri!^<lpeeyetefir.lo1
O

Jhmo-D tlQ-threo-12j 1 5 ?ctrrh;Vh*nfTQn>tonr'1 r'F

13-AQetosgr»tearle

- .O ' 1

<wyt!a-o~9 ilO-Picoetoxvotcm'ic

■ 9 !lO*Bpoacr*te«ario

i8-i'je»tcwtoaric

1. rn.p. 106-106°
2. sup. 144-146°
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Partition
Coefficient
for

Paraffin
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Aq.

Acetone.



TABUS O b
in— iiMm> iiij.iw-niiiup m m—I

jmmi_.jiQS2SL3 eft
AC® 35 SO 55 43 48 52 56 02

H .002 .04 .11 .14 .23

H .03 .11 .22

J .OS .06 .17 .76 1.58

J .16

w

w

.04

.05

.12 .25

.24

e 05 .09 .34 .40

L .02 .04 .06 .11 .27 .50

L .06 .15 .26

3 .05 • 29 .61 1.38

3 .29 .69

T .06 .25 .66

R .4 .15 .31

In Table 0 a note the si dlarltjy i i tlie ante for polsxitic (ii) and

oleic (S) acids; wad for ir^ristio (C) ptOnitoleio (0) and lie leio

( ") acids. "Biis bears out toe empirical observation tint one double

bond lias en effect cm column behaviour equivalent to a shorten!*^; of

the chain by two carbon at xm.



FIG 6a. Partition Coefficient for Paraffin Aq. Acetone.
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qiaza 7.

KVnluea for oat-ar Oil / Aq. Acota» (?ia.7)

/*3JBQDS ACETOES O

■ACID 40 45 50 55 00 65 70 75 00

A .01 .02 .05

A .02 .04

E .08 .05 .06

D .05 .10 .15

H •04 .06 .11 .15

H .05 .10

H .03 .06 .08 $6

L .05 .08 .13 .24

a .07 14 .19 .33

0 .07 .15 .iJO .50

0 -04 .06 .15 .30

p .04 .07 • 12 .48
j

1



FIG
7.

Partition
Coefficient
for

Castor
OH
/kg.

Acetone.
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JiHUU
K Values for Aastylated Castor Oil / Act. Awtone (Plft.Q)

AS2UI2QGS ftin"f (;3)

AOZX) 45 50 55 GO 65 70 75 GO

D ,04 .27 .54 1.0 1.2 1.5

A 0.0 .01 CO«* .51 .89

E .44 .94

H .08 .00 .85 1.1 1.4 1.6

J .04 ,37 .GO .80 .98

W .08 .58 1*1

u .19 .48 .05 .93 1.2

L .04 .09 .94 1.1 1.5 1.7

51 .60 1.2 1.3

N .40 1.0 1.5

R 0.0 .45 .95

S 0.0 0.35 .40 .78 1.0

* 0,0 .40 .98

9,

K Values at 5^t4i.wn ooXveat%

ACID s C .. 0 P B E A

(a)
0»)
(o)

53®

.16

02 62 62

.10 .15 .15

.05 .05 .04

07 07

.16 .10

.10 .08

73

.18

.07
[

* 'She value of 50> found o ptrioally o«i reported in Coble 2 vms

ol^angod to 53 on the basis of these results.

(a) The apttom oonoo itration of acetone for t'oe oluti ra of t?» cold



oockmnmed tram a paraffin solum.

(b) She partition ooefflelent of th© acid for tldo port csjlar acetone,

(o) She jxirtition coefficient of t2;o r,oid for the aquoom ocote®

used for the ©lution of the text la./or cprouo of acids* i.e. 55,'

for the iryrlstic ac&d group, 63i * for the paled,tie eoid group and

67 * for the stearic acid group.

(6) mmmm. op , omnpg rosea_ Hiaas aaax . x _ data.

(a) PiaeRiaaion.

ilia optlaua ©luting solvents for acme saturated and

unsaturated acids have alroody beon detorcdned or^irloolly. (£tble 3).

It is txxi aeon tSrnt oach add. lias about the sane partition coefficient

at the chosen acetone concentration. (Sable 9). 'or the jxxraffin

system an acid. la Batiaftetorily alutod vtfwn it© partition ooefflciorst

is equal to or greater than 0.16 and td.ll be cotvuniently separated

from ether acids having partition coefficients not gnaatly above

O.OQ. Shese two valuea hove been used to draw the horiaontal lima

on Fig. 6. If these tecs valuos v/ere cloaor togettior then the

o©i aratian of adds having oloaor values of K would be possible,

She available data d >oo rot, h> mover, allow then to be put much closer

together \&th tine presort erporbaontal system, without the lews in tl.se

high degree of resolution required foe quantitative analysis. fatao

Isaptweeient nil'ht follow & change in the d.Tensions of tlie column*

A plot of partition coefficient data with the log 0,10 aid 0.08
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linoo, inserted as shown in Pig. tJ therefore onobles possible

separations between various odds to be predicted mid ©too irdioeu.eo

the optiam elutirg solvent for each * old group. Other footers nay

however licit the jrocticnl value of the oysters even when the partition

coefficient data 1: .dlotvtee the |OQKtMli% of iKsporatiem. TSdMJq

pliaoe of acetone content so hlrjs that it rc •, veo stationery phaoo

frota the eoluEsn oicirot ho used; ezsH diffioulties itou arise v mi the

solute has a very ler./ solubility in tise static a*y rims®. Tim latter

leads to poor roccwary of mtorial and tailing:;" of the peak.

She on y stationary phases used for reversed phase chroiratagrapijy
IS 14 14

are paraffin, cost r oil * end fixtures of tha two . 'Jixturoo

ore vmaatiefoctor. because they ere difficult to reproduce end ore

frequently unstable due to the differential rsssoval ,f am of the two

oa ;i«mnta by the r.iibile phaeo.

In en attest* t to lacrosse the usefulness of reversed phase

ehrottiatogrt«ply aotao potential statio&uaxy phases h;ve boo 1:'./estimated*

There include dl aqyl-phthslate# six j>o3y©;.itero of the i .aoplaac typo and

ooetylatod castor oil. All ©weep't the last iwps considered to be too

soluble in the higher aqueous acetones. Oaator oil nay be used with

aqueous acetone up to 00," and aootylated castor oil up to 85;*.

: Iq iid - 1 *" ., - > - ■ >. ) - " . I

ooofficisnts aeasured for a ntx&er of adds using cootor-il mid

aoetylated castor oil ore giver; in Tables 7 a d 8.

Since solvents with an oootano canaezxtrat ion greater t a t 00,-
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cm-.'.jt Uo use I wito ooator oil, saturated ooUa higher t!asn lourio

oen ot bo conveniently eluted ftpas the ooIumbu v/ithout mosviog s

isuah static* uuy phase that it is ix fit for farther uoe. Aootylatod

cantor oil ia thus oomiderod to bo a n>rc suitable staticnoty piuase

oinoo esjucaus acetone solutions t$> ^ OS;'' cmi be «Md and, at the

ema tine, the values of K era all htly higher t:«n thooa with oastor

ill. atus ia*4jydrosysto.ort© ocia ia boat elutod tro i a-ator oil with

00.' Aqueous aoeto o avd frx.t on acotylatecl castor oil ooiuu witSi

72 aqpoous aoetare, thereby enabling the acid to he aatlofaotorily

eluted from en ooetylatod motor oil column without causing tixe

oollapse of the peeking.

It ia of interest to note that tLo relative values -f K for e

range of adds a not the rvx » for different stationary phases,

1.e. 9 xlO-Dihydraoysteario add otm be separated. from ita diaoetyl

derivative on on ooetybated castor oil column but not on o paraffin

column, (o»f» also MLsnitie and Stearic acids),

(b) ;:..raftictqcl K^arpe^tlona a «1 luting Oolvs its.

Using iwrtition coefficient data In the norx or outlined

a ovo it is possible to oor^strust Sable 10,

Table 10 nay 'be used -its redid tie oossible tepntioBB betmen

any of the given acids end the atatiosxary end mobile phases which will

effe ;t the boot sejoaratlons® Tour synthetic mixtures vera analysed

using ohrufmtofjrephio system doaifpied solely from partition coefficient

data, Tho results wore entirely satisfactory and oonflm the
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uoefuljxjaa of th© notisad fcjr tli© d»aign >f an ramtytlaal ayntm

tailor :xss3s for a particular aotibimtion >f ooids.

10.

irecO^otoCl lutl^ kjlw^te . J Pxgj&.xw /.ootooo).
r~

ACID MRAWXH CASTOR OIL AOS?, CAS?. OIL,

'i\jtrn tyitot.>aystonric - 81 mm

IViixydru^y-otet -ric 58 -

5Jlls^clrost^'pelrdtiUJ W» «* 01

Jfydrcwyolelc 55 - 68

Idhf/t-to«r,T3tom4o 45 71 01

\ . xy . • 43 - 74

l^drt^ataarlo 53 fJO 74

I** trie 58 80 74

Epo:^yotu! rlc 58 4W 74

%0t03t3e.rtc 58 *» 74

• oxy. .:• 58 - 00

"yriotio 02 • 80

lalcrltolelo 63 «• 80

Idnoleia 03 - 80

-tidtlo (37 «■> 05

Oleic 07 ffl 80

Ctoorio 78 07 05

Araohidlo 70 - «*

AoAUa^
2al>l© 10 indicates that tfiio ooparation aty be achieved using a

ouatar-oil pook»d column &n& a solvent st/atea jf 71 - and 8Q ' aqueous
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acetone* A rdbdtare was separated with trie follotdi -g results:

12-Jjydraayatef>ric 40.0 (30.0 J) j 0 :10"^\ydroay»t»r.rio said 00.0, >

(62.0 '). Figures in pore nthcMwa are the oaleulixtcxl volar peroo&tapQS

erf the ccxToronto,

icctvro 2. Sgpmtvtion cjf OpiCKLdhy ^atom^ip arsi 0|lp.:13~?g£)h|ffaraf^

gjBggS- <*$&»?.

Tefcle 10 indicates tii&t t!s© eepirsticm eon be n-rliieved uoii sg a

castor oil pacified ooluran end a solvent system S0$» and 71* j cqmoui

acetone. 3.50 separation gtsr© tlia followiiig results: Dibydr.jgysteario

ocM 33.0 (54.0 3 and irihy&xsqrBtoaric acid 47.0 (43.0,0*

on Cootar Oil ColUKSi

(a) She motor oil oolisan booaaos unstable with acjl aootorjo and

thus although analyses such no mixture 1 oan be oo ieved with this

ooluan, its ua© is not reocsaaendecU

(b) Attaints to ctfmsnatogranh tetrahydro^oteario said foiled clue

to the imolubility of the said in tlio stationery phase.
• iixture $» 2o orotic; of 12-* ly&r a^tcw«rio msid nrvl ,9$|CN^grclro^r-

stenrio ccid.

icblo 10 in 'ieatos that tide mixture (»« as 1) also be

separated. with an aejotyiatocl orator oil o:j1uk and 61' and 74 > aqueous

noetones* A dxture was oo «ratod with ti» fbllasriiig rosu;fca;

"lanai^vbraaqTStefirio noid 51.3 (0 ).7J*) j dU^rdroaqsrstor ie acid 48,7>~

(•M>.3/^).



-/AqueousAcetone.
FIG9.E/utionCurvQofSomeOxygenatedAcids.
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Vixture 4. • opprn.t.l aa of ,Aojfl; 9-: lyteasgy^xite-

i^c^l2^CT»>iq .Acid;, 9:10-!)laoet .^yateryio ^ctd and 3 3-Aoet igc/stcario

Acid,
*•*»-** ... ii an—

Table 10 indicates tliat tliis sixture may bo ser ©rated uoir.; an

aootyl&ted orator oil ooltum end a developing solvent aysten of &%>

60 , 74 a d 80 aqueous acetone. A dxton w?ia ee *nrcted with tiie

followir^; results: Dtoydruxysteorlc aoid 33.0" (32.6 i) ; ^droxyolotc

acid 21.7 (32.2 ); iaoetoayatoario acid 25.2* (25.1 ) and

*onoacetoxystearic acid 50.21 > (SO.l ). She ahron&togram is ohawn

in Fig. 9.

otea an /cetylated Cast a? 9JUL Oolua a
,

(a) The packing lies the advantage over castor oil in tliat it

can be used up to80 acetone without serious lose of otetionaxy plicae.

The use of paraffin and ooetylated castor oil pao :od eolunns

provides a valuable teclmlquo for the eralytionl separation of a wide

r»j\ge of saturated, unsaturated a d oxygenated aside,

(7) giajRmattt i T , OP , mmwt: M' ■

The general theory of partition has bee applied to counter-
15

current distribut-on by Groly end to chrorjatoipnapl^ by 'fertin and

Synjjje1^, Tcyor and Tonkins"5*7 a- .d Oluekauf*^. The following treats lent

provides a reasonable explanation of tlso results obtained in the

preuont study, The symbol© uood are given to Tablo 11. Fran tlio

experlmar^tally deter toed position and heifiit of the elunto raoidbaiu
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it ben Ik'-c. ; ponnibls to te-lvo v. lues of -1 ••;». to plot -

theoretical eluate curve mi to date-- im tlxo parfcitljn coefficient

which em aoid B suet hesre If it is to he separated teata an acid

A of ^ sortition ootffislent o> so -j? the. exporln ntal

results are obtained usl r, only 010 solvents mtlar than the usual

ran®©, the appliestic of tlio theory to the ;-»ore usual o:p>erliasnt&l

oanditi i'j© is also considered.

miLS. 11.

Saratoole used U\ the :-fetbaaaticagl Treatment.

The partition coefficient of on odd under ctoraoatoorophlo

conditions.

The rsrabor of theoretical plot® in the collar,,

a The rw.-ber of as eluete fractions -where each fraction has the aarae

volume m tlmt of the mobile phase 1. a theoretical plate.

'a The fsroct lo of solute-present in the ath. duetto.
V The volune of Mobile phase contained in tr® column.

V She volume of oach e-vperine.-tnl dilate fraction.

f. The ntrber of the eluate fnaotto containing moot solute, counted

from the point w;®re tha solvent front aa»-ps flro 1 tise solum*

„ The fraction of solute in the eluate f.meat.

G '"ho volume »f sMle phase in the column, expressed as o number of

© iporinental elm to fractions.

i.e. C a —
V

/n |W| The area of the normal curve of error for the argument jxj
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Tho tiieoretical epproaeh described '..aim? is i ted on tlae fetology

of a partition dxrarnatogra^liio ooluam to a eoontey-curro i extraction

process. Accordingly the column is oo iidsnd to contain a rsu,- ber of

tlieorotioal platan (p) each >f wtdeh acta na a single fetbe in t?te

itntor-caarront dintri -utior r^c.-naa, A theoretical plate is

dofLiiod as a section f the oolunrx in whig • the .-rJbile phase leaving

the section has the coufweifciau that would he in equdliMas with the

average ajnoantrntlan of static ory phase aolutio , vd.ti.1 t o soot ion.

then sactollo phase flews through tlso oolur tie a .Arit of aolute

in «ry plate can be derived from the general fortnula (l) for

calculstiiag the frnotloa (TJ} f solute of partition coefficient -C,
in the rth® -elate after n tmtafore:

n, r » ■—r—"p*rl (i*-r)!
-A
!£♦!

K* (1)

The fraction in the pth. lato whom the solvent front first

roaches this plate, i.e. after p transfers la given by;

» • p. (?>-p7. k1 ♦ i -1

— ' 3

a" •» 1

••hen a further olunte of' nsabile phase equivalent to ti» eimmt

in one plate flaws through the ;olwm then a portion dVCST*!)
of tlso aolute in the pth plate vdll flat/ >ut arf- he prsoent in tJw

first eluate fraction (3^).K1
JC1 + 1

P ♦ 1

As the column is developed tiiis fraction, K* / (i^ ♦ 1). of

solute lii the pth plato after p ♦ 1, p ♦ 3 p + .5, etc;, tra ofbro
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t/ill a; wear In the 2nd, 5rd. 4th$ gto. eluate fractions.
(p ♦ l) ! (XT )p p ♦ I E

*- Tnr~ ' h

a, » tp ♦ « (A P * 1 . JE.t 2 •5
pi 21 (K1 ♦ 1)P * 5 2 (K1 + 1)

end in general :-

.(p. £&).*. ..lau^ a *•«»«» faN
« ♦ 1 P! at (K1 1 .<** ♦ « »

(a) fffoe flartltiem Gooffioiertt.

Aa long aa the value p » a is greater than 0 0, the fraction
a(K* +1)

of solute in ouExsessive oluateo Imposes ami tlx* t nxiroa value la

readied when P^_o— a 1. iG. x>iien it1 a p / a. Though hotfr
a(ir ♦ 1)

p a ore aa yet unknown the ratio e/p, the nuraber of eluate fractions

to the oMrtffiBBi divided by the mdber of theoretical plates in the

olvrm is equivalent to t o total valine of eluate required to attain

tlie : axinuai espcooaod in volumes of oobilo pijooc an tise column.

i. . (8).j." p ~ ~v:

19
It has been oh nm by van Duin that, during partition

ahraB*to0mpb(]r of a boeoi^ous aeries, tlio logoritfaa of the retention

volvno plotted against tlia chain length of the aerbers of that aeries

ia a otroi $st line

i. o. Log (retention volume) a log (2iV) a oonot. (chela length)



J.Aiu oous Acetone.

FIG 1Q. E/ution Curve of Palmitic & Stear/c Acids.
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2V*
bog a const. o siii lo?v th)

sr

:'ig« 6a shows audi a linear plot for the partition coefficients of

the homologous aeries CL.Q to C^n isondbMie acids raoooured between
liquidparaffin and aqueous acetone.

Praia eluate curves cfctoined with paln&tio a d stearic acids

using only 55 and acetone, xil tie acid has an operating p artition

oooffialent of 0.50 arid stearic odd of 0.23 (Pig. 10). St Is

considered that th© 35 acetone has -rooticolly no effect on the

stibsGtiuant behaviour of the acids. These valuer* are not direct1\

ooparable with recorded earlier ut utvo to bo edified bocnuo© he

volines of th© two liquid phases in the aoluran are not tlia ottao.

(Ref 15 p.300). .After naklr. olloun c© for this rat o of 2.5:1,

partition coefficients of 0.20 and 0,00 are obtained. Eheae ore to

sj© core ared with ejqxjriiiontally measured values of 0,13 and 0.07

(Table 9). Hbacjsbtlvo forces duo to the irlocelguhr which how© been

neglected in the theorstiaai treatment ore in fact is eluded in ti<a

values for partition coefficients ..©osured ejeperitaentally. (Table 4}

(b) Th© XXsnber of Ftates.

Equation (2) gives the fraction of solute in any olu&te fraction.

At the raes&mura a » p / K*" and by inserting tills value and using the

eiiimmimetion pi • ®"*^p^J2,7p the following equation racy bo derived:-
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Ihls eluate fraction, hmevor, has a volu 09 equal t tliat >f the

s;*ibile phase In one plate whereas the titrated fra tiono iwest© acne

arbitrary value (7, 1? this oaoe v =« 2.0 ml). If the eep&tion is

revircitten :-

' ; :>)'T|W l-1] ~
the value of p 2^ em be calculated from Hie m^risent&lly
observed tradrua (if1 ) % multiplying by V^Ar vcs©: oes-

2

p « 8 7f (i+K1) # V
ioax »

= 2lif <f+ o) 3 (4)
v

Using equation (4) it is possible to calculate the value of

p fwra tha position, and height of the aesdmsa in. Fig. 10j values of

70 and 110 are obtained arid many other curves give values of arou ■/

I X). "fl'iese values ere articular Ly sensitive to dim*am in if*"
max

and since the observed Vf0.ue is the total eluate in 5-8 latea the

value per plate will - -e slightly 1ewer titan tl» true oliiate marl m

(e) 71 .paretics 1. ..Itiete Ourwjj,

% substituting derived values of K* v:. I p in equation 2, it io

possible to plot a theoretical elutlo curve. TMo lias been done

for sotae selected points in Tig. 10. end tiie agreement io considered

to be satisfactory.

(4) Separation of Tro id -.a.* * WWMA*-- - » - • • — » m itatm

'jHho equatio of iluockmrr iary be used to dioouoa tiie separation

of two solutes:-
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(n* 11
l Ir:ir:«ri% » 100

A a (l ♦ A, ) arid B » (l * "|l ) • This equation relates theK
. 3

efficiericy of separation to the values of the two solutes end to

the tstrher of theoretical plates in tTio ooluaa. To separate a solute

of K?" a 0,5 ftam a aeeojid solute in © syotor. having p » 100 so that

the two overlap by less than »S , the oeoo x\ solute mat tee K*
loos tier. 0.35. Theoe KT*" values of 0.50 ond <0.35 correspond to

0.30 and < 0.09 for the experimentally cleteminod values and arc in

a; proemsat with tro Mapirloally selected values of 0.10 nl<0.00.

when tlie oolutm is developed with © single solvent said of K1
06 0.5 reaches its noxiiaun sluafco after 2 '/ of oluate hos boon
—* 13

collected, in lixKS with the iwqulraaent tliat 1 ti a = fv
K1 p Vn

Vtodmr nanaal nmrdx^ a nfiltixs the eoids which have tills E*"
value far tho aptirsua solvent appear to reach their naxlkmro olnato

after about 1 7 , (Pig. 5 and 0). fhio eprerorst ananoly is related
18

to tlie use of a range of solvents to elute ttie acid mixture.

'■Pause preoeedJbjg solvents which ore not ideal for tlio olutian of a

particular acid will cause it to awe slowly down the ooluraa, so th&t

when the correct solvent is applied the acid is already port way down

the ooluan. It is tliersfore elutod none quiokly. generally after

1.07 or loss.
8k
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U Licmo- 0^7/x ;D .-w /*:py>5~. a;:, A ^:[srs

(l) Introduction.

./he ar.'sturr tod acids usually o countered in M^owldi studies

(C^p to C<>4) are readily separated usi g the liquid percfJiVaquemis
acetone oiiraar toew®»iie qystea ©a described in art ..!• 'ilia un¬

saturated acids are eluted alo g with trie saturated acids in groups,

u d r conditions in which one double bond is equivalent to a redaction

in ©Iiain 1© gth of epprendbaatsly two emtio atoraS* Vtorioua methods

hove boon used to 4e tsnains the amount of u saturated adds in try

©luted gro p.

'toldirvh » using a column packed with porous rubber, ohrot^tographed

tlie nixed acids only after complete hydroge ation or after re-oval

of the us saturated acids b;. oxidation with nlkalire per i; groats.
2

Craabie at al ehrcrmtographed the {Bixed acids alone aim after oxidation

with alkaline pomtJ ganate. *hs data obtained by x>th of tiioe

ethuds doeo not ive a c:cv>letely una iguoua olution with coqpi/i*

ixturoa and suf era from the disndvanta -e t!«it the oacidatio procedure

is known to dejjrrH'ie the s- tu;.nted soldo to aerao extent, espoci 13y
, 5 4

t'iooe below rryriotio. . opjek and Tieta and lougjh end Garten .ore

tried, to ovaroco t qb© difficulties by collecting the eluate froro a

ohranatagram of the ni- d re do, recovering tlie group of acids and

reoiircktrnt grophi* g after cam lete hydrogenaliem* Hie oxidation
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prooedurs was touo cw ided cud. ediltionel data, if required, was

g
obtained by alkali isarortsa.iioti* Scarry and bes ielle hove

Sydraay kited the ^saturated aoitia arid 3 usoquertl; so crated t' .e

di - ©:.d tetru - kydroay a -ids from oleic red li-oleic aci 'a

reape lively on tciot «r column canton oil aa stati rst-xy

p;- ae. ." to system hra : ot, yoovor, found any :eerrl \uc for

tie ; lysis .ixo aoi s.

A not od has nor boon deveio od wrereby oiur.x.v.to'.rare of the

■ixad acids •) alone, (il) after '..iro'e ati >n .-•• d ill) after

oao >lysia yield suf icio- t i formation to deter .ire the Irr

peroe tr^e of 00 olex acid fixtures. he jet >& has several ad-

vantajgesj (a) .'he results foilor fras c roncte Tvphio data el&m

md ol'.er deter afci >ns such as a •; c-dfiestior. eq Ivnlent and

i line value of tic ixod ms da cr be used to o. firs the ooc sraoy

of the ooroato r?" >hlc sea.'.'its. b) .he u a iiufaotajpy er r t i te

mid©tion procedure is replaced y or on-olyaia, n d o) difficulty

of obtaining a qua titative recovery of elated acids as required

i true athcxl of ftjpjak rnd tvi.m* is avoided. kirticr, by the

r-oe of ctfjetylsted castor 11 v-ciaad col vk.o the roceuure as been

sr. iis.fr'otorily e~te.- 3d to a wide r- q of o:c, c 'led ' .olds.

3 re dissdrn ta^ee as:•• v-lated with tie eiixsd are: p. .he

tool ique ce ot m err.ted with leas than 75 of tie ilxed acids,

(b) rt does ■ >t re dily resolv ver a ail i purities from adjacent

lor :e fracti r-.a, (c) it is co plately > - :• ..torn tic tx& fd) it
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requires & degro of skill a-.d practice aaove £ >00 required

for gas/1iq id o re*: <- to jsphio a;-a ysis*

(2) > erl, o t«a

(a) iie i;- d folds..

he erecialiaed tec-- ique <iaacri. ad bale.. v/ns -:<wolu ed

in order to preserve intact a y e .ooty acids shied) u»y be present in

toe • ii«n aoide.

Fatty material is extracted from tho orushs i seeds with petroleum

ether -b.p. 40/00°;. The triglycerides are hydrulyaed by treatment

with " alcoholic potassium hydrotlde at r>ota temperature for 24

hours, as d the u aa; xanif.ihble nmtorial is extracted' . he Soap

soluti n arsd ■®?ea in ,s are acidified with an i n exeba.. :© resin (Seo- «it

225) and a trace of sodlun acetate. 7 is lost is to facilitate

the ou. oeqtxn t ether ext actio.-, of the liber ted acids* I y acetic

acid extracted alcey, with tlie mixed acids is remuwed >■ war,- i ; the

eattract with water, prior to drying with a- .ydrouo odium sulphate*

ISvspomtion of the ether extract for. gives the nixed acids* The
6 0

Iodine value , on. onifimti r. equivalent end, if necessary, tbn
7 8

a oxide' end glycol values are then "C-s .-red on the iuod acids.

Oorsplete hyfrogerstioar. is effected by nhtskiog tv ethonolio

soluti on of the mixed acids (ea.l -0 .)with 2 palladium c arooal
9 . ^

catalyst in an atmosphere of hydro o for 34 h rs. i'ie at&lyst

is renewed by oe trtf; ^ing and the h; dro y oted acids eouvorod by

evaporation of the etha; ol.
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(c) ^aonolyais

Oaonolysis of the -aixed reida is carried out in a

,ot. 1 aottste solution at -40° (S id c:<rtooa di ttids/soetune)
• isir - a 100 excels of oacnw* «ith 00 - 100 ?. of .dosed aolda the

2t3&ction takes about 5 njina. indu; a otrenra of sssardeed oxygen

(2.5. Oj) obtairod .13? silent hiyh teusi «n dleohar •ei be
reaction is o r le ! out 1- v a; l»'lrsa upper:-tun a d the effluent

ras is 'bub- led thru;; *h ' solution of ootassssium 1 -dido and starch in

dilute sulphuric acid. • .-.dor the r^ectio ooniiti -a described

© ove the ozore rocota que -Itative'ly with the urs&tursted achls**
end the cata: lotion of the reaction is Indicated by tin iodine/atsn'ch

ivxlicstor. :jo olyais is 00 t.l <ad for tv equal tiae thereafter

to o t in n 100 excess jf the rea ent.

'■lie osoniiies ore deoo;• >3ed according to tlje ot od of C«>.aon
12 o

and Tova . The reaction mixture is lllfliW to warm to 20 arid,

f: tor boiliry with water (5 xil.) for thraa h ;urs» all the solvent

is re oved by vacuum distillation* ?he osonise : product la then

loaded q utitntively on to the ooluran*

'ho 1 o f olds ore m :r.el with acetic acid, freshly

•'tistilled eoetlo © a dride a d pyridine (1:3 h;, vol.) for tsso how,

f nd then with water. .Use pyridt> o c d poetic eotd : re re- owed by

eo-dietillation with acetous the lost traces by vbwiusj distillation.

(0.1 : ,/00°for 6 =rs.). '.Ida prooodure of eote the c ;oplote

aoetylotior of hy roay arid e coy . x pa*



- '5-

(e) jjuelitfttiv-e cTe.: tlflon-tlcm of Acifa.

/ Topxif.'-te elueta fraoti -o ere collasted o d ca .-l ed

far ids- tlflcatio:. >f tV.e raids therein. -a Y tl > a e>ntainii4|

tha potar,' "uea salt of a .m j 'jstfie ..»id acid are first y oovsoe ireled

by vacuum distillation end t an bydroayleted with 1 potassium
15

par ma-termte aoo >rdi'. to tha ;d of i.n v/>rth and bi -ran .

The di-Sr/di*cKry raid ao oO -oed la raf': .-xed with pot. ether .p.

40/0°) to res we ry saturated sol s find la crystal iaod flrtxn

ot*« ol. t is identified by its • -alti * &nt end 4;<od :-eltinp,

point with an autl;o tie sr. le.

The fro tiona contoir&ng the potaoeim salt of a diet o • >id

aedd are ooidlfiod clil. 01.) a <1 tha precipitated aeida extracted

v/ th ether. ilia ether solution ia evaporated to a a all v >lve»,

coded to 0° end a weals solution of hr « dre is ether ad ad until

the or- ?aim colour just pars ir-ta. .'he raaetio- httue ia allov/ed

to stand overnight aad tine ether ia then evaporated. ilia tatniliiwat

acid la crv .tnllino.? fr.>
. at. ether* ( .p. <K100°), «.:■■;/ resinous

oterial being re^eoted. ■ t ia identified b; its . eltin •; point

©sril raised fas1tin. • point with en ant, tic act .•>lo«

(5) A: alvtloai euulia for y tootle _ irt ires

Sh-oh ate-: • in the analytical prosa. v/aa cmiefully chec .ed by

the separation of © fchotio detunes rap a; from ;*» aol a. A

selacti >r- of res; its is Xv i'slflw, I. ell casea c ,ro.-; toom hie

4. t

xrtrdea were loo-d and the a :rse ~e t between observed and

ohc-il ted results io cntiofpotaiy.
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(«) a >1 ion.of ory ' oi a,

©cjouoo >f the reactivity of the oxire.'« yroup, eposy

aolio :cive • «r-.>l]y l®e - eo-.vevte" to dl-ydroay ooicls prior to
"1A

alkali e hydrolysis of the • !.yo -ritiao . he urnse oe •>? a

dih.. drossy r*oid la the >11 Is then do mtjmted by tic dlf 'ore: -co

between the :.elc, &i ; drcay acid praaent; ofte" ri: : o irv» of
•'

15
the e-ocod.de a-3d the role. of the 0 >oay fold ' . ..,0 otnod

aufr 'ere fro •• t&O disaehr,*- tapes; (i) Should the quantity of di-

'ydroey acid be snail 00 .pared with the an m:t of a-.-.ap ootd

present, the the oe *uracy of the eilf em o between Vie ;'Aycol

end oposdLde dotor ;i ationa jay b. eeri ualy affected by exyerl-ientel

errors end (14) auy glycerol or o(- taomo^lyoeride px-eoe t reconlo

s,a dih drosy acid.

ho. >0 difficulties can, however, be ova too o by -ali: th0

.ro- »ta:.'^a:iiio techuiijue cln£% dewrlMit nine- It he® sen show

that v/imi uluod avoids ©re separated with ar. ocotyi; tod ©eater oil

ooltm:, epoxy end di ydrasy ac&fia ore tell resolved, (Table 10).

•lie usual hydrol;, tic procedure for the glycoridas car not be used

sines Ineral acid o»cv a any osirane rlnpa w ich are pmue t. <t!«ds

for Vie isolation of e;sa*;. acids h-va beer described ooently ly
16 17

o kins end 'hisholm ' arid f; Ath at al ttalrv, a cold alkaline

hydrolysis folic ed by acidification to : - 5 -nd i nedi te ess-

t-ration. I? the present work & cold fcydr >1; sis is follow*! by

63 *

A m la of e xeqyHBtearie acid (iu.p. S-V -;j0° was put through



the si pacification b -& recovery • r oedure. ' he r«rocl/.jot vvra

reo jvorod in 96 yield, hod a point of .'>0° end .-eve e

;n le •«!..£ cor.os din to e-oa^-steoric sold in a chr ae.tos.««a

"ai ©*-• aoet, la ted or ator >11 colon-. r< d a a Ivart eastern of

;»» CI r< & 75 acetone. ha e^jxrdaent o jwa thei i *

o e -iisn, t© '©a place d >rls. the isolr• tion of the o. j. , acid.

Cbr^atopim: hie tr sia of oleic n ,d 11 Icic ©cido

after ' ;ydroge. ation i alcatel less t a;; '••, if residual u aatnmtod

: -atcrial. thus the red.? tion prooo&ure ceo ©o eidered to " •>©

qua, Utnttve. A el aia of a ixture of oleic 5 t-d pdcttto

colas (7 «") after hvo po ■ c-tion • vo ranult of;- a../ rie Oi dd

44 a d pahditdo acid • )• 111© a- alytioal .rcfev ts for a nor©

co plicated udUturs, found by o; avx-sitognajhy before and after

byfrog® ttxx , ar„? eh below:-

ACID 12 rO 14:0 1610 10:1 13:0 1 :1 1 :2 ?

Celc. 4.4 .4 23. ; «-. 1.9 22.G 10.6 0

db». . e.4 25.1 0.2 13. f 31.8 1 .1 1.1

■ he results were obt-rined by -y :> ;o ation af a-.toriol re orereA

flraw the eluatea a!' he cbroomto. r» . of tlwj dxeA acids - a pro-

ce uic w ich is ot raw reeott.it fled. hio poor mults for «1 itlo

-■rid ileic aoldu ore robebly r -In te.:. to e p- r recovery of there

acids froa tire elunto fraction. .be 1.1 >f a u inj-wn o * . :.rs t

la os ibly sari® - ro&ict forssd fron the doteriore.tion of the

lie ileic fkoid.
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(c) >aqrx>iyala rooeduro. (a 64 ).

C a alyaia -t th» unsi-trated acids

oleic tvxl lijxiloic after oaorolysis i Ola-tad that t e.v ore

ao pletely de;.;raded fey the :-0(.v ;e t. e ren Its of too a . -

t otic ;al:;.tures vivo alow 1- .-.'icato at t'oro ia no degradation

oi' the saturnted eoidu d: rin• t o ojor -dyi&s.

A3ID 12:0 14:0 16:0 16 :0 lei :1 1 :3
■ 1 SP- 5, . '

i-C,

rlo. - 1 .8 • 19.5 61,9 -

1
oha. mm 1 .

4M» 13.0 0 -

ale. 21. - 1 .0 - - GJ.2
3

oba. 1. mm 18.4 mm - 0

A d««?*tagraphIiD a?»lysis of sailed solos after oscmolysis

records o:dy the srtorr iod acids present.

(d) red- pti->n of _F oxv Acitia^

'.las oatftl^tio reduotio >f e a$r acids has beer., studied
10 ID

■c md ie :f >rfi "" rod : Iovarii a :J .;brs o . o.v-Q

workers eo; .older thnt a u idirootional o e is. : of the oodrr-ne ring

e \irs during hydro:© atton to ,-vive a • »tx>Mydrasgr aotr.5re.tod sold.
20

j^-ter work by Juiiiottl et al" , wovor, seoos to indicate toot

reductive fission >f ©.s asirrre tfir\g s*odaoee a r.dxt tre »f the

two ?» oiblo RV.J ohydr- >.-y acids.

During the present worit a an , lo of o .'oayotoariu ©old %w«

reduced in of a >1 at D0'J for 24 h era with a JiQ, * -alladiusi char-

o.sal eatedynt in an at: sphere »f hydro:#: i. Ohr rvHOTfrMo

a alyaia »f the prod-iCt { .p. 00-71°) i: fi rated 1 ate* io auid
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■»nd 80 »"johy0r^. oteeri-.' mjid,

il&s co; lot© loo. of oay.•;©: fr« © osy acids during

c tr.lv tie r • -otl •, has .-t v>rwi . sly boot r1 ortot:.

It ia th Tofoie egserer.t that & circtaalo r? n th©

nyeir );■;© ©ted M. ©CI Bcdda fro en il .x> tolnlnft »r etoiy

old ell' /:i/o false results# : e :>le. of c .©ay ooifl

v4.ll be unferssticKited whilst tr*t ole. >f the ©or ©a- *xiin«

fully Saturated odd vrill be oreroatl irted. fheoe difficulties

,a e o/qtooob if t .0 eoxy e<;i i contorted l- lte i ■ -eto.<y

64

snelyelrv; a Mixture >? ©. < >*yote»r.rio rcid and o"aic sold ere

itiveii dolor/. he. o .. 4m tit > redaction of to di xsetosy

■ to. p occurs during; Jgrdrogio atio* « d that t.-<e procedure d.eo

• ot affect the u sat .Tried

. ;y t otic Ixture nlcs I ay at®.- tie s 1. < oleic t 18.

a :

.'.'a version >f p.- o o. las t- its r w. ' ;,col ia

tt©etlefectory oisoe, elth.jujgi the flyool jjjroup is stable

torwrds h<:/drc':e ctioa, dihydrcay acids •teHl" vary badly d ctrv;
1 sraraata«*W;4y".

(a) ^nalyalo of Gralimaalatlca (Linn) Seed Oil

Ibis irsreatitTitioi* was carried out o- a a*-- pie of

seeds obtain© trcx& Si. ;© * e« A second so ; lo froa ". lis

oontn.ir©4 the aa a aoida in very at .ilar pr.; enrtiots#



FIG I I. G me Una asiatica Acids
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j hlo 12, aXyoia of o .l.c- ' tic: Isod 3-Ida.

n 11(24. ;.) a. ;„2iX). > -eoov. 9.3 if i i.c :r/zuT2
ACID * 0 Tot. /Ik. : larik 'Ik. or. . 1"' ol.

16:0 59-06 .571 .140 0,451 0,75 .0
1 40 0-103 . 49 0.170 3.788 6.2 75 .7
(gQ 104-2sa >.730 0,108 0.622 1.05 12.8
22:0 137-157 0.1150 0.078 0.120 • 20 .4
24:0 1:4-134 .12 . 377 , 25 ,042 .5

; • 0 10(2 .0 -v • / » . -1 '.0 ocav.
-2

.3 /:! l. >1' 1

. . • i' . VV • P . 1 Tot. ilk. . l&jik /Ik. -or. "Iq.:410"'') ol.

14:0 2-79 ,2 1 .152 2.120 .39 38.5
16:0 0-110 2.51 i.147 2.371 4. X) 40.4
10:0 111-135 1.158 0,152 1.02C 1.75 17.5
20:0 135-151 0.204 *102 .13 . 84 5,3
22:0 158-172 .32O .1 >2 .11 .19
24:0 175-100 .128 0.090 .028 47 .5

• ■'# <i 7.v •■-•<;-:.i . ■ :.i i -.all 1, : 1
* 0 1*- & Alfc. Cxr. lo"®

1.30
1.48 1.2
0.464 2.8

:SB 5:1

18:0 31-70 1.9G1 -.130 0. 1
10:0 71. 1 -.-■■77 0.105 0.872
20:0 95-111 -.305 ... 1 >•274
22:0 116-130 « 338 .003 ;JQ
34:0 I 3-147 0.180 . r. G 0. ■ :4

Total alkali, alkali blank and corrected alkali are given in ml.
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Calculation of Results

H dro,'*enated Acids.

12:0 + 12:1 - - - = 0% - (1)

14:0 + 14:1 - - - = 0 - (2)

16:0 + 16:1 + 16:2 - - a 8.8 - (3)

18:0 + 18:1 + 18:2 + 18:3 3 75.7 - (4)

20:0 + 20:1 + 20:2 - - 3 12.6 - (5)

22:0 + 22:1 + 22:2 - - 3 2.4 - (6)

24:0 + 24:1 + 24:2 — — = 0.5 — (7)

Acids a

12:0 + 14:1 + 16:2 + 18:3 3 Ofo - (8)

14:0 + 16:1 + 18:2 + 20:5 3 36.5 - (9)

16:0 + 18:1 + 20:2 + 22:5 = 40.4 - (10)

18:0 + 20:1 + 22:2 + 24:3 = 17.5 - (11)

20",:0 + 22:1 + 24:2 - - = 3.5 r- (12)

22:0 + 24:1 + 26:2 - - 3 2.0 - (13)

24:0 + 26:1 - — - 3 0.5 - (14)
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i3o-^ioed...

18:0 - 0 - (15)

14:0 m 0 - (10)

16:0 S3 8.8 - {17)

18:0 S3 8.2 - (18)

00:0 sat 2.0 - (19)

23:0 a 1. - (80)

84:0 a O.G - (21

Sffig&tfe. (After 9£0h O ' ia ;i/e fclie (#0-;atioa

i uib r fr :v;i woioh It is darlv-ed) •

12:0 a 0 (1;13) 30:0 a 2.G (19)

14:0 a 0 (16) 2=0:1 sat .5 (11)

14:1 38 0 ( 2) 2j;2 ss .7 ( 5)

16:0 SS O Q
#y (17) 2 :0 ss. 1.0 (90)

10 ;1 st 0 ( 5) 82:1 ss .7 (13)

16:2 * 0 (5 ) 22:2 ss 0 ( 6)

19 :Q ss .2 (1 ) 24 0 C3 .5 (21)

10:1 o 58. (1 ) 24:1 cs 0 ( 7)

1:2 SS 50.5 { 9) 28:1 ss 0 (14)

18:5 ss 0 ( 8) 26:2 ss 0 (15)
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Jlqeatlon (4) htm not jot ©on uaed in the ab v© solution and

aoy tboirof «e l® need '»s a o^aok ?n the genet©! oaourt'oj of' the

onlciletio; m,

IB tO ♦ 10:1 + 1:2 ♦ 1 :3 » 75.4, J qutitlon (4) a 75.7

of ^kauaU^ a..

i ssagr u c.»ti30O be neeeasnr.- to aaau-o t?mt en cold,

which ts rot likely to he present, is In fnet absent* to in

the above case, la freque: tly a» equation wuich is not

used to obtain t • resuIte and tide piwiCe® ft c!io©k, the

agtweae&t fit t As c ool: ia s'tjlly .jood, but r» t a: .not, m&

eorae ad or nodifioation of the results .any ho tied© to dbtoin the

boot o ible agrees?® t.

I©Initio ^,9 * dooaor ic 10,1

Stearic X ,2 ■ Cdooeodie oio 0,8

Oleic 30,6 oberdo 0.4

Id- .oleic 53,7 I xjoee do 0,8

m ■ do 2*9 Id. ocorio •6

3*oa tl® weight • of the ssdxture the aepardfionti m equivalent

and i -di-e vidua any he calculated nnd oc* soared *?it!i tli© twiswod

values,

. ■-;<r lfic3atio::i umivaXents- Xbn. 3' 7.0 Iodine /bluei- Oba. 104,2

ales. 335*2 Cole. 102,0
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The agreement betneon these figures is considered to be satisfactory*

Th C^g monoethenoid ncid, isolated from fractions 80 — 111 of
the mixed acid ohromatogram was shown to b oleic nciri by character¬

isation or> orythro-91lO-dihydroxystearic acid. (m.p. 129-130° j

mixed m.p. 129-130° ^ * Th mono'tbnoid acid, isolated from

fractions 111 - 1~3 of the mixed acid chromatogram was shown to be

oioos-cls—11-enolc acid by conversion to ■ rythro-11112-dihyth oxy-

arachidic acid, (m.p* 129-130° mixed tap* 130-131°.) The di—

ethenoid acid, isolated from fractions 42 - 79 of the mixed acid

chromatogram as convert' c; to trabrotnostea r-ie acid, (sup,

113-115° * mixed m*p* 113 - 114°) and rar thus oho n to b linol' ic

acid.

pi
jhe only detailed report of this oil is by Aggerral and foni

ho found it to contain palmitic (9*6 )» stearic (19»7 )» oleic (^3.6 )

linolf-io (?5*8 ) and ricinobic acids. (11.3 ) The present study giv r

very different results? there is no evidence of any hydroxy acid end,

in addition to the ueual and acids, there are several 0^
and C,-,^ acids, (total 17 ). In this respect it is alnodiffr-rrnt from

S?j?
Teak nut oil , the only other vorbenaceae ee & fat to have ben

examined in detail, for this contains only the usual rang of

and acids.

(b) Analysis of Cephalocroton peunehelii (Fax.) 2 ' c, on,

1h:> investigation was carried out on a sample of scrde from

Pretoria. The seeds (?9.8lg.) of average weight 0.078g. were

extracted * ith light petroleum (b.p. 40/60°) in a Soxhlat



FIG 12. Cepha/ocroton Peusche/h Acids.
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extmotor to ,:;dv© a onle ya low xtl, (8,P%# 30,6 ) vA&eli was

solid at 0°. An infra rod e aorua of the oil showed peaks
gg

• i* ■. 'i •.-lotto of the cio~e-c?d.de gfpop at 11,03 and 13,17

An epoxide value7 neasured or. the oil indicated 74,1' of oixxy-

oleio asride.

Hi© raised soldo were obtained no described oc p63 eali the

u ar-cr&fisbl© s-t'er (1,3 ) renewed, ■ Ar. epoxide values car: led

out on tS o raised acids indicated of ecosyoloia ooid. The

value Indicates that there ha© beer, no ring opening of the a aaeltle

ctedng hydrolysis o " the 11 and vecovety of the raided odds,

a© cilawfl adds wore c'rarocaatogrri. lied (1) n lorn, (ii) after hy -

atlon aril ' ill) after oaomslysia to give the el ate curves

shown in "ig, 13 and -Tie rrr-- site afcronr in fable 13,

She ehromtogreia of the raised acids i *. Hoatea two coo-

porcnte eluted with the 03 aoetom which croet be a partial

nedtlftlM of yrtetlo .•• d li c'et© acids, ('"i-., 6 Indicates theft

tliis si;:ht be tjosdble under ideal conditions),

She results fr n the three paraffin © re latonrpras give tlio

sra isnta of the usual saturated «.v:d unsaturated acids by c oalewlcticaa

©teilnr to that f r the p.dim adds end indicate the " tcooi'ioo (71")

of one or or© cwy$anafte& acids, Sc ecroo ® t botv.ee this rA

the measured epoxide value a d the elutln - solvent (55 ) required

for the u-i ;:t -al add with the solvent (43 ) required for

the acid after &"©tyintion r & hyd-c^e ofti m, suggests mxi >r -ore

ruono-efxssy acids. (Table lb, , lia odd pxuoent is smirly
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cto-»13;l><r>o;:-y jlQlo , sine© ■■-jkj/ leic del
> o* JJ/t
{ up* rA - 55 ) ' e ju;.d r@rdtly bo '.sola tod in good yield from

the scad >11 after acetolyots mid hycSt* dyads* The caloulatsd

iodic© value end a: • xrii<'"ia€ition eaulvrdent -jrovlds further

evi'ie -co >f t!da# thosvh t o. do not preclude the prooonoe of

a ;/'-It an-unta f e-xjsy ' c! a difortr-p in ohai: lenrth mi'"/or

de.aroo >f ursc traction. (fiftaay ad la, iriiko com hydroxy
24

solas, do «ot -interfere rath the neeawmiisnt f tits Iodine

v luo (' i^a); & oorf lr -tier, of this the i •'ire v- ius of

e; :<wyaterric cold wna shown to be 11.)

'.die o\rori* t Tsphle behaviour rV the r- id paraffin - rid

■ ootplr. od ca tor oil columns b«tli before raft a-tor • oetylrition

provi iea furUier evld»- o® t; -t It is entirely <•' *y 'laic ecid.

The 'M^A'pmted aoid la el tod froo the oootyletod motor oil

colt* i.n with 75 coot > o before • -d ,-ftor r octylcti.aa. In ; 11

on eo a &;/ . otrlcal ot ti -n •■ ©ek Is obtained ivln - the same

value (7%~7Z.~). /Ithou^i the^e is no evlde; oe at tlva a ssent

of ha-v otlior oooible e <*xy aci&c w - Id believe, it is Xikaly

that m aft ture of tat such acids differing 1 SfettSn length m&/

or u- saturation wvtld lerd to diet >r od elation curves*

The difference in values between the hydrogenated 16:0

group and the 16:0 group from oxonolysis would imply a o.3$ of
palmitoleic acid. This value is on the border-line of experimental
errors and it is therefore disregarded in order to obtain a better

fit on the C^g figures. The C^g group calculated = 24.4$> and the
observed value is 23.3$.
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15. .." • bXvojg. of , ;%•■loor ton ^lacl'dlll l-<x! 'p.Ida.

Mk ( 71)

moo/ n;TT. o .<3(21.75- ,g.) .0.502.1 00* 7.a • lk,«1.712H0~

■3) 08F. HUlO. Tot* Alk, Bleak /dk. Car- sq.xioT5 ol. ■]%

oaor 15-45 3.011 0,155 5.450 4.205 71.0
12 ?o 40-07 0,070 0.054 0.010 0. 07 0.5
14:0 60-70 0.071 0.054 0.517 5.029 0.3
16:0 84-101 0,202 0.308 0,134 0.212 3.8
10:0 304-150 Q.9S9 0.102 0.797 1.564 23*2
20:0 133-180 0.064 0.042 ♦022 0*038 0*6

aa.A- ^(s^.sik^s.) s. -'••o.oa.r /dk.^.7i2aL0ra":
cm obp* p: .no. Tot* Mk* lark Alk. Cor. Iq.XlO ol. I

:Of OIY 40-61 3*596 0.008 5.311 5.068 71.2
14:9 63-94 o*eeo 0.160 0.720 1.355 15.3
16:0 03-114 0*571 0.190 0.471 0.006 10.1
18:0 115-150 0.227 0.096 0.131 0.324 3.0
20:0 152-159 0.066 0.048 0.018 0.051 0.4

*0130(102. ^ 4-f• .891.0 Lec.7,2 Alk .*=1.711 io"2:,
ACID F V 0* ' at. 711:. Blasts AHJt* Car. *i.xio~3 ol.

IP, :0 45-03 0.1 4 0.065 0.071 0.121 0.3
14 ;0 56-75 0.190 0.000 0.100 0.171 o.s
18:0 74-100 0. 26 0.143 0.061 1.166 5.5
18:0 101-116 0.659 0*096 0.330 0.028 3.0
20:0 117-127 0.178 0.077 9.009 0.160 A ft

>•?

Total alkali, alkali blank and corrected alkali are given in ml.



Comoaltlqn of qphal xaroton tx? ;aoljel3i> Adda, (Byoludina ' ore-a -■ oonifiobla'

K - » . ' *,i A-. i'O* i ujv " .. I
IS

. . .ordofanus

A0XB ■Ol*U» or*7 "
iiU fH V* .Ti'i: if!* ' 'n£»,kfijft ia

r/; rle 3.3 .2 *»

rlatlo 0.3) 0.4 -

alraitte .3 3.9 .9

Star ric \v3 2.3 2.B

lei© B.O ■ - *■ - 9.8

"4: >lcio 15.0 14.3 17.1

.'•r.-o-iidio ') r \»■ 0.0 0.7

7 Kxa . lelo X.J 7J«< 02.0

btijydrosy Xloi© 11 11 .7

CatiefeotiSEy agprowaent la als > obtained batman Ukj calculated
on •> o *;u*r „ior. ou ivft]-©? «, i x&ne value, e?> wld© 7t»lue tfoo
dbsasved values* >

. ::a-.yf v-gyfci :r;\ ■ y alvnlant X?ac/vad : 091.8

u-alciaatad s 203.3
7 ;i:'Q 1m :t)aervod s 5. >0

Cloulatod : 94.10

7al.no ;®.;tved : 7 .3

Calculated : 72,4

Ste 7^, -»ld acid, isolated 7 <. f- ctl ai <55~20 of tia
missd pclla t ' v.. ts.ysra « sh mi to Co itnoloio cold b; ec*>-

vorai <:«i to 9:10:13:13 ~ tatrruaro , >s.-nrie acid ( • up. 11' )»1HQ
5. od :i.p. 111-112°) * o Ujg u^ri-jettw-aid old W!! present

in too a mil r n.:amti1^y 'i.&n;;.) to bo ido tidied by ?:gdva* latio«.
It was r~"> -ted ©a oleic old.
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Tfwious studies " h- ve shown that Ceahi&ocrotqn

cordofa na seed oil oanu ina 13:15 - epoxyolele acid nisi a

a all a so nt of 12:15 - "l ydro^yoleio old. It is

p saible tmt the latter ®ay have beer formad trm the

epoxy nold d rir. storage of the se da or A-ring irvestigation
25

of the so d oil, though it is relevant tort Tulloah con¬

siders t t :10 - flih; Areata* rlo sold and 9:10 - ep ■■sy~

stearic sold are both prase t i the oil of •short tees rust*

It was of interest the efore to exe Ane other oood dls of

t o bophr-locroton 'euia r<- d it is -o c ares t t at G.

eucc>ielii seed oil is ver Ailer to that of S. o-ord >fonts.

The --lain cliffore* oe be we •« the two is that C._ oor ■ v • no ay

cor,tain 12)15 - dihydrixyoleio eoid which io Asfimtely t oeont

fr«a Cj_ peuscS'ioltl seed oil*

(o) M PP.

The lnveati: :etion wwo carried out on a sou pie of seeds

frota |lU|jr| reone. The seeds (V»4^Si) of «ra>--. o -■ el -.t :>. IC

wore extracted with li it ?»tro eaa (t .p. 4^50 ) in a Soxhlet

extractor to rive r yellow .ill („V/25 > • ■*•;. ) ihiflh solidified

at 0 . Ail e; oxide deter ination mile o the oil irdleo. ,ed the

absence of the sirs.® ;;raap, w ah me. confirmed by en infer¬

red opeotrua*

Hie • i~ e ' ■ civi; wore >.<trd ed as described cm p 63 and the

u snponifioble matter 2*5 ) re?:oved* "I» fixed acids were

ohroiat praphed .1) alone, (ii) after hydrogeration and (iii)

after oaon ?lyaio to 'i/e the el ar te e ves o ■ sri Irfig. 15 and



FIG 13. Vernon/o C amporum Acids,



tli® r®e ilts a :isk in '..'r... -le 14.

3ule ,14. , )i' er. In c,:. .»vv 3. . I 54 jg

aval)

— 0 «) ■* X. : t?,: ■» . . « X. -V 10

o. ; t. AX- . JUr-fc 1 , or. 3<> 10""5 >le.

. 28 l 5.8

. SO .7

. 87 0.5

16:0 81-107 >.678 « 36xi • ' ■

1.3:0 10 -143 . 3,' . 15 3.120
30:0 151-1 >7 . 51 . 555 0. 16

0(5 .5 0C « ' «

*CIP- 1 0 -• ~®t. .h. lie. 'lark '3. or.

12*0 26-32 5.034 .028
14 :0 45-72 r./m .1 0 2.6 4
16:0 75-07 1.1370 0*150 1.720
18:0 UJJG 0.434 0.1 .1 0.398
20:0 122-131 0.077 3.050 . J27

. 17.10

10"° >Io.

. 10 0.1
4.571 54.6
2.010 50.4
0.6.5 .5

>. 40 .6

• 11^(54,75 5.) . .277. - e . : .1 . . 1, . ;>2 lo"*^."
• O. ot» A|;'» .*e;?k . '•>**. 5<}.S10 ^ a!®.

1(5:0 >1-75 1. 56 .150 .0=30 1. 41 14,7
18:0 76- 5 .707 .110 .040 .1
30:0 DVUO 0.106 . 65 .41 0. > 5) .0

Total alkali, alkali t>lank and corrected alkali are given in ml.



Hi® a!iromto$rQjidLe evide: o& indie tea the aba© co of any

oaygonatekl acids, "he slMuXt«imou8 equation# i dic te a trace

of al*&t->leic ( .1 •) and © trroo f 11 olcnio (0.1 raids, those

BHiU (pmtltleB naeft 11 cely rrlso frara ercerine tol errors ad

are therefore not included In the final result#, /, : ore serious

discrepancy occurs in Hie 0^,, group: the stearic moid recorded by
the oaovolysis c ,r xmt pjran is ,0 , yet frota the adLxcd acids c ro~

rsat igrea the stearic acid is 0#3, -• Tho latter value is taken alaoo

it .provides the .-ore oo oistosnt reunite and tho boat agreement

Wteeil tiie calculated o id abs ;xvod sopordflcation equivalent and .

i dine values.

tew H L£, % . .11 ;:® J

filirdtic 14.7 15.6

Stooric 0.5 0.5

Oleie 21.7 22,1

~inoleio 54,7 35.2

. rrohldio 0.6 0,6

"Siie Cj^ rppoifi is calculated aa 84,7 end is found to be 04,7
Separdfloatioin '.qaXv- lent: Cfooorved s 277,6

Calculated j 277.8

Iodine Value: Observed i 110.7

Calculated 5 110.8

Concentration of the C^q diet: •©. -old and Cj- Kurcetlsenoid ocdda



FIG 14. Jatropha curcas Acids.



•emre obtained ftp k\ fr- etio 3 h vTO end 75- f retnoative'ly of the

-ri^ed eetia «?»*» -«t -.-jmi* 8;i0;12?i8 - ro&boHc&a txdd «ts

pr the diotJse old aesM (. «r>* rttxed » . 112-11$°),
mx't tix© r • m fvsid vrsa o'amrwpted to eirvtprq - :1:.; - at^tydbraajy-

ate- vie roid (n»r» 139*lS0o .p. 230-15X0-). Iw vaX ss

therefore are Xt? oleic r H dels califs roMoot" olya

Six Tar*-a-Aa seed /'•a v© .rev'.. 'otp bee.; o.. I:e&, lo of
3 4 15

those, a-ox'tomta ' >• t I;; hi . •• -so > .rtS.oe.JS
*jQ

of e?x3q^'3kto ?-cid» -.Pilot •#© ye* airing seeds"" oont»ir. little or

:«ra of tii» aci/U It la tiarefasw • tastroble to lrvcstif? to of -or

Med Ale of t la : ;o-us wo aoc ' . <w geejeml i.- t:.o oo nvonao of this

acid* a® above arvlpoieal *©» at© lor 2... gatga clearly indict te

th t t'ria ..y; r» e osj;; eel .1- Its -41.

: d) HJ^sis,.-f ffygp » -i'la c ;o?-a .{.'if- a;., epl 11

'..-he irr/eoti,pattern xma carried out e a s» ••!© of needs

fv:z:i bedim. 2 c mods (?8.5 ;.)» of pvere* w weight . *35f*. ws«

oh•>lied to pi'© the '.or -els (>i. -•> .) vi-is wra extracted

tfith li,ht patroleen (b.p. 0/& °. in a t x-dilet extractor to piv®

ths oil (f.b.37. ..) 40 o the 'sorrels , iti.fr: -red opeotm of

the >11 ,ir *dt»fceA Via febe«-oe of ©; y h - jpqj^. or eposy doUtt*

0 . : - ' - ; of 63 ' : o ' -

ea xdfieblt tutorial 02 • ?wd C » ® ,•• a-> mi, • m of the r&::ed

oci&a :'i) elans, Hi after lyvVs/je-jitiaa rtid (ill) after os ; -lysis

eve of® eliuxtiax corves s av i*. dp. 14 r,sVl t ie results oh mi in

Table 1.
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'tX.ij'MA C 0JU5

i)' .AC DS(S1.1 «•) 5.E.291.0 oc.99.aJ Alfc. 1.0 a ;;io~2;;

/CID F . o. o v • / lx» "lork 71k. Cor. n.XlOT5 ole. *
13s0 74-102
19:0 108-140

0.904
3.374

.116
0.320

0.7-8 1.53
3.634 6.15

17.8
32.3

: ,\..;*i' 8.1®-:::.) .6.377,0 OO.90.7 "1?:. 1.687>:i:f%
■

0 ' , o. ot. Alk. .lank
'

Ik. or. ;q.XlQ~U .

14:0 42-78
16:0 79-108
18:0 100-127

2.640
4.067
0.540

.1 5
0.172
7.114

3.4-04 .137
5.095 0.571
0.455 0,754

56.5
57.5

'

■- a4

OSOTJ./:CrJ)G(48.05; ; •) • '.877.0 OC.2 .1 » 1.08 iilO-2tj

/CUD F .o -*Ot. All-:. lank . Cor. xi.: ID"*' da. 55
18:0 ;>l-79
1 :0 00-109

1. 98
0.784

0.143
.113

1.048 5.12
0.069 1.15

17,7
6.4

j
i

ofcaKfiat^mnhio aviOo'v« 1 Hoc. „oa tho oLsono© at any

oa^gerctod arlds. 3*m ol:-.atn,.ooua oquntiar;® inoioet© © trcoo ( .1 5
of pofcaitoleic raid, this fi re .roibebly arises fro.. operimntal

errors ani is thsrefore ©; ;loctod. 2ht gro -p is codoulatod as

?32»5 ar*l is J jsd to so 02.2 frora the o vo atyc.. >f cha ^ydwifniy.< tod

acids.

i



Sarrmlfioatlor jguivdent 3 boerved : 277,0

Calculated s 277.3

1> Ire '.'v. u» Obsorred s 102.9

c.« leu ; f led I 102.6

J'lc rc-reerant be'v eer. Ihe m?. .-nLficGtloj: ecuivrlerit asd

t o 1 Ol -e value ocdUuletod fxwa t. c v.?oi. - it of the aired oei a

erul tlie observed veiroa ie re &r ebly go.jd f r t ia ol. le : dx ture.

" ble 15. .v;:,yyatl . of Jr-tro dm ruicae ...©aI ..OX

HOIBJBfS wm

A.r:m 28 20 50 33 85 54 ale. 'del ht

r: otic 5.2* mm 1 1 . •

• nlr&tie -■"-.5 14 14 12 16 17 17.7 16.1

site* -rto .1»' ? - 10 3 10 6 0.4 6.6

leic 10.7 30 55 68 41 37 8D.6 40.5

1 leio 20.1 50 as 10 52 40 36.5 50.7

lo:l; oleic 12.9 - - •m - - IL

* /lao o 3nta.i a : Ceproie 1.5 , If.rsrio nl itolelo IS.7

• li ■ >Xe lo ■ ,0 .

Conoentmte ■ -af the Cjq delthe old and rot aetlis-soid adds
vera .sb.-ti s<l freei fVeetl > s 32-74 - d 0*104 roope tiveiy frxa the

c mvitegrws sf , :e dsed eeiaa 0 j10 :12:13-tetr»&r.>. >otearle tsoid

( >.115-1:14., .I'-ed . . 114°) w u i> \) >**» fr o diet o old add

c- d e:«; t ro - OilO-di- Ore*.; r,to- o acid < p. 12:;-130°, .1 ©d n.j ■.

130-l.il) ra .To.- : *j& fr «i the so .©the old noid. .-.he eoide yneva

therefore llnolde oleic re. -active!;:/•
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better tha • aosae recently reported for t: elyels by gas/liquid

were d eerepanoles ••>? 2-4 occurred

between the calculated a d observed va ues«

2h.jugh not es sixi/ie to operate ©a ^aa/liquid crrxmtography

tie techniques hero desofibsd :c.y h«re sos.ve a>aatn$ea in particular

oirou nstarioee* 'Che analysis to effected under very -did conditions,

it Is easily carried out on quantities sufficient for furtr*>r tr«-

vastiertion, it requires m elaborate or aspensive equipraent end it

nay be taore easily adaptable to the less volatile csjygr-'ateA acids,

vi&ch have rather long retention tines during gas eiromiogse,gfeaf*



/
&

•* -« «l '•»

1. ' oldlv. .ft, hsc. VSrtar, w, 1950, Cg. 847
3. *r :-£>ie, uo Imr and , -i xjhcu h», 1055, 50, ..X33
. Op,}#'':: end ,lot:-:, i,;c,iG i. h5.4, __-G, 40

4. rod 1 <?*> - J., !'->57, £7, MS
5. : v: r and *«;; olio, ,,21. 3jo. ehh ,. , 1005, ■ 30
0. ath la of A rJ^ai© of tfla and '-hts, ,:, C34 :i 0u# andean
'. 'in.:, ,/,r<is 1949, 104. 700. J. Oia:t Loo., 1051, 1000

0# haruohft and -Va stoma, ,7. hoi. d. '[-rio., 105.i, 0, 575
9. i ate d s ti 2hoac, J, Che . hoc., 1040. 1287

10. 5o«®l, .. axtb> 0:: of i.«s©iiexl ;r -ic 0 u , Ion - a, p.19
11. f xl to o ; , ? r . 1 .. otr,.# 2LD51, 0, 550
113. - "0 > ' f> -4 cars, J. -'A 1. *s.i.» 1 ->9, Of- 1401
15, Tx-x-orth f; - d 'ottaui, o ■ -» Coo., 1083, It?/. 1G2G
i. Guis - e. . a - • 0 0 -11

15. '^r-tohp < 4 stO"», J. at. 'o* A:'rio«, 1956 f 7, GOG
16. opktno i\ .■ via- al: t, * ,' or. Oil. Glion* sc., 1 0, 30, )5
17. fal-.-h, .vjob tr& >XfT, h. or. :L1 Clusu. <?., 1009, JI, 828
10. fio". a. -.0. 'ichford, ■ • 0r;> • • 1ih5, 18., G 3
10. i r-il«v >11 ?ml -nOaShloa, .'Thar ;v .cOai, " '1 1955. 25. 3287
80. ulietti, chide, 'no n d Rosa, . n • -hi ' IvTtk), t.?/4

PjU and Sent, J. 8dU Irsd. lea., India, 1940, 015. 40
22 • \x to."-..c-cr ris «a, J. uttiiar. tx: . hoc., 1' >5, 10» !01
5. -reeve, :«©th«r, ' ..1 -hi n <3 Swvrn, •■■/v . Char*, lafil, 25. 277

24. lir at res, . • Cham. •-o., 1052, 1274
25. vJLl'xri, -J, >. ., 1- .3, 93, £5-.
28. rla, -Iff :xrh : - ••••a. . / «r. 11 ,• . ,<j., 1 50, 37, 2"4
27. "• -i s », 2sife.rabr»t 1921, -l, 15
20# Ttfnsstotm, Ilcea and IYn.-:ash, krqo* 011 7solr.ol. India, 1081, Tj, 70.
20. ,>13vo- , '.hi i I o ;;r», 1 25, 16, 537
5">. !• so -fnku *'4. h.utr. lata, . «... oo, .ort, If- "<8, 55, 1180
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51. VranacAm end Droit.# ill* Exs. oDln ("Y. , 1055, 35# 7®;
52. Cruz and West, bi ± pira J# Gd»f 1950# 01. 457
55, -rt u< mid er>:m# r,.«o» 1 .-linn /ac-cU Dal.# 1945# 10'. 100

F • • .• U,

53. 'in- Pi: oho dr 1# ; si : * ??sstbr# . ±v.

rainy# 3945, j^,# SI
56. iimtoh, * • -a- deeil .sidtltutio of eitimdL %W, C!mpuan

erid IkOl# 8r« 13d. p.010
87# Hanoon, J« Aapi^OU Ohm, Sao.# 1931# 20# 575
58. Crfelg aad "forty* <7* Araer. Oil Chars. Goo.# 1939# 50, 540
59. orb, :.j5iaand la c weir wider, J. *; or, Oil wo. Sac.#

1900, 37# 127
40. ''' re ■# tiradh* T a -11# wtavaan# toffel, Vttpihrr# iller

end Tlscwaaoon# Dnnoe. # .>9# 370. 115



0 r^dr/pr.

(l ) I ;ta>-3d GttOV-,

'.f^liquid by Is im exte si< >n of Id

ohrorsatogrR by nnfi i- close y analogous to It in prirwi* le* *r%$ty

noid esters Utiijl ore volatile at tfie to oerot'-.trs of tue o*iroraitogrcriiio

odur' en pertitl between a nwvlng gaseous piaae mil a stationery

liquid liaao old <>; ar inert a -art* Mf':"ora 000 in the distribution

coefficients cause a separation betwee?: the volatile ecB^xsiente \«&oh

00. sequertly move tlurough the oolunn at dif'ererit rates* y oara

of a outtable deveotia system the o: 00 'tration of eluted a torlal is

the ef llinnt ghe ia ] 4o.rod against tine* A brie f review of sorae

ctmr^tagrvpiilo eyste a t .«! their a- plicati >n to t e a alyaio of fatty

aside lice already bee ;ive- (;?•!!) •

C ■■') -'O ,- O ,'r; >n . rO 111 1 i'r lu

This instrument iaoorparfteo or, argot| lordsation detector

V ^ - I - b vOi- ■ r.

Aegflii of sensitivity to orgsrlc rxjleouleo yet is relatively its-

ee altive to inor eha ges in ter, >©rbture, reaaure r & argon flans*

rrvo, . ■ ring oj>sration, ergon flouu throiflh the chedber of t-o

detector Kd radiation frua a radioactive so .roe ( o&iua D.; r" .'tinMy

i nioeo t«» gas e*id prod .oca a steady tu d stable ior&sation cur ent

won a voltage ia «?> lied across too i\ bar* In addition to the i >n~

ioed tmva s ;eo.. 'es oralted (but ot ionised) argon ctoaa ere also
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forae4 whose concentration de e 4a js the oue --th of tiio source

an;, the applied volta a. oet oj• *ard.o jolee lee )mr« ioy&antion

potentials leso t:-an the excitation pota tJUxl of en argon afcoa

11.- ev.) will, '»• ent.ri *3 ehp. bar, ao ;©pt ouf 'loioat

a.- erg, b; coll ision with the ©testable arson r.te a, to lend to

ionization* lie roa dti-.% increase In 1 :rdoutio« eurrct is ti»n

amplified and recorded*

C--j ; erolal w wi ('■>' • :«pb; is uued ta t: o ,t >*-iry moo,

flffl supply co :tei s ouf ieient miter to a ^ ect tlie sensitivity of

the detector ail is therefore dried by casing $hrou$x a trap cooled

by solid carbon di adds# Use pressure of arson in re alt tod by a

Srltiah Oxyyen 'J .* 13 valve end la sup lied to the tog? of tie a .-lean

vie .*** dir. etor coj or tul4n@ a d a spring loaded pyrex tap* 'Am

latter is required for eloain,-.? "die argon o - ply d rln.; dw leading of

the o ilirsi# Use try y>n flow-ret© "ram the detector le :or a red by
• a o" r s ap-bub lo flo. motor*

lie ooliaanc are constructed from ryrex jlese and ore ' * long

arid : ; n* internal diameter, ocsstriotad at the le er end end fitted

with a B 7 ©one and socket* A leak-free seal io made into the

detector by raeons of a p 7 tapered silicone rub er neat*

the temperature of the 0ol.sran and detector is J sold oo< atant

t'lrauah ut any o-r mto ja .hie run by • icoins >th within nr. aloMm

heat reoor/oir bar* he-- ted by a ioo«jr.d-»t* ' ie te peifeturo co trol

syuten o Moloto of a roro ry-isi-fjlacs t'sseasix* ©tor with platlm s Inserts

which activates a trn sistorised relay circuit* the voley, in turn,



yperates the electrical m iv? ns. t w fusind that at 300° the
o

control allowed n fluctuation of « 2 » aril It vma &maeque ;t1y

a i o :i* a

roq *Qcl#

"Ae high vol to ;e s ■ ■ emi> ea volt- ;aa of 75 to 3000 " »

In 230 v. interval to bo e Hod to the detector coll, nd the

OBsoliflod ionization current is liapl&yed on a Sunvic 10 «ar«

potentiantiio tea-order. jo steady i rice. -lor. ..tar a t die to pre

argor in the detector is bnl&TiOQd. olectidcal y to give a soro ■•nno

line » -.he noorflar at 5 full sale itoflectioa* /• se-mitl /ity

s. it;A (XAiStiO) jewidoe the wjs of inorotidnp, tl.o utput of the

a lifier to the recorder.

i'r-plea eare 1 <" lod on t:> the c >luan ".jy m* a 4* a laicrojjlpette

0 , jA
eapi-iiary tubing rvA to filled by a-pfliajy at .p otiao. She flew

of argon is lntera-upted an? w a. - t e oveasme r-o ?;-] on. to about

5 p.B.i. the c ttph is opened at tl^o 3,7 joint. "'"he loaded pipet 0

is dischr--god ra to a pr . f gltss yarn at the ieed of the column

me'eing tf then witMrasm. fie column ho -d ia closed rud the argon

flow re-oa tabliahcxl. .

(5) J3ft .qfcoantcyyri MS P. fe

"he success f a etir ••• 0% vTn hie a®; arr. ion cle;-© da ultimately

upon the efficiency of the column, this .00 preooduri far column

, p.-. auxtl >n Twil ' bo decorlhod in fall. Oaiuw* ere '>mnr.ied frae

ipoeaon L graose nod oolite 545 ( esh o« *>-100; a d a o Ixsan oonpi



tnining 10 r^roooo is f-jund a^nver&ent for . >;Mt tvalysea»

<«0 *: ,cff

(.-elite 548 is ellnll tre« ted m ;ort!ing to the ssthod
9

of danaa, hartln and ifnith", with SO'- laothanalie sodiura hydroxide*

The prods ;ot is *r<.a;®d free if alSccli with -jt-; j-.-jI vyA dried at 110°.
Apieacm L grease (i.OQg*) is dissolved in liijht petro sua

(500 nl« t. . 4C/00°) and ad ed to oolite 545 (l*i*00c.). Use petrol

is evejorftted w list agitating io mixture* It la inadvisable to

oeirl the sal. uurs oinee t ils results in estceaaivo reduction of fines,

whidh &&m eely effect t.e flow sets >•? oar ier gas thruajh tne solum

wi.' •"• vnooqueat loeorin; of t..o e 'lolerscy* i.el evajoration of the

petrol is oar.-led t at 100° under a vaeuus of 0*1 m # for hro*

'"he finel product is & dry, pale yallow, sxjwdar* 9 and 20 ' Apieaon

L grease oolutans ware also prepared by suitably adjusting the ratio of

granse to oelite*

a)

Ab -tit 2* of glass tops ere inserted to fosa & tr A at the

bottoca of a 4' c loan which 1 •. iron filled with the eo: ted oelite sift

peced by vibration* Vibrt>.fci<m is obtlned by ' elding --ie glass

cj1\ « firaly agni st fin ©:1 fit-sided, 1 ■■ s, dierxuer, Tuf ol r d

which is rotated at 5-..KX) r. >• .. A fin© streera of oo tad oelito is

poured in:- > Hie e-1 ran anfi vibrati >n is started at the base f toe

o 1»■ n proceeds tow da the tip, aim/side t.o asoex-ding level of

oolite, he eolwan is filled to within 5" of the top B 7 Joint and

a wad of glass tore is placed m top of the poc dLag, A solum peaked



in triis vny c •. .n i- a about ■ of o j.-''ied coXito. f^d x-oq? di©e a

pressure of 15 ; (b«1. to . ro uoo ®r mpp>n flow ml© of ©twoen

'■>-53 Ho per d' .o. s.o- c 1 >81 ' a L. '©lied v t\ iwaxi opt

of it© history and rerfonaarjoe#

A certain quantity of stationery phase lneritebfy

"bleed©** frun a now column v»heti it is heated t the t« remtuw

used fy. ofarxaatogra %• t is tfow necessary to ellce ih© odvm

to raaain eli ftiy abuoe it© eadhua a oeified operating to-opem-tajc©

with eangoc easing through to jra .we toy low b -iling aioriois.

fhis ..juat not be ardLed oat in the machine but In an auadLliia-y

heater# pyraac tub© (4#5ft bj 1 a„) v • .<1 Xtfa :d ' r © tt. e fund

placed 'inside a 1 dieraoter pyrex t ■:.& »a f ..ad to be tw oiali otory

for t 0 ■ op-oso# be c wmt-j mode ooi.cr* ia p need Inside the

i- jsm' tr © nfloh is he.- ted bp- .on© jf a /ardao tr lafoxcnr*

/pieson © /iumua aw oonditionod b passing argon t: r >■ Ji at a

alow r .-a (lft . -or ..1 • for 12 hrs. at 220 . . o laol. ;•; too ergon

with rdtr.jt.-5wn \ma fou d to be unaatisfactory# otisepa due to to® aemll

coetfc©-1 of • j3!C. .© . in tide ,g.a» o .• ot in uoe, vo •-.olvrtis ere

©too, ©red at both e da anfil stosred at roars to perature#

(a) :• <1 ,4 jfl _ ffl '.icio; xXSrn

Ihe nuraber of t;®omtioal pi©tea with v. oh a ©olxxjn

chranatagreiptja a particular e- bat noe ear, be calculi ted. from for.r-.la

(1), (: 3©tys).
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'• elf t' ©Orotic '1 pl» 03 =5 IGx^ (l).
y

Tanew '5s era dnm: t> the ©c& a trio -ints >f :bif.Lo:-:ior-ia«

The le gth of the bnae line out by the:* too tr«n;*©"ts '(y) is smmrsd

- the ler-.'th firata the start of the jsm to the jat&ile of this baa©

line (x) is aleo datesrlneO* ("'I-. 15).

Ttie citudi^ura officio:of a ooluzan nay b® determined by asking
" " '■ # u " sr. ■ - n . . : >

equation (3).

olfht ©quivr ;ont to a theoswtioal -late a i+O+Cu (2).
u

where u «s flow jr-te of e; oar ior -as.

The ocodnai effeci«r. cy attainable by a JQ' Apieaon o -lean was

deter-ined in «» following m; or - ' at yl syriatcte w o 0:0.-0-

not igpaphad on a 10 Anieaon ooluesa at 5300°, with a 1 >ad of 0.035«l,

a a a detector volts -a ->f 1000 • '.be chr-ratpx .0 wra ropa -od at five

dif'tore t flow m-*», c d Tie pes to are jLverj ir •..'able 17.

■:J.ltrs 17... . 'hi Ttibic-T i.U3 , e -.,:ft arla/sl , .. y Liu .■ s. . ,-..y

X. y» O# we «» .< 0 .' • * ,"x:;on Plow Hftee

1.78in. Q.lGin. 1000 • 1 "" ]i . jor. rain.
4 .105 5007 1.00 132.2

1.28 0.00 5250 1.48 .7.0

1.75 0.15 2138 2. ,5 35.5

1.48 .lb 1780 .6 57.9

A plot of these *©s Ite Is shown in "i . 10, xl is the
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o rsoctod shi\ « for the von Deooter equation (2)# 'Zhe curve shows

that trie colwsn «f ioionqy increases with the ti « fciiot a sane takes

to pas® thro |*h the acinar:, up to -olnt at w: idh l^^tltKidml

diffus* : essrie r~ o-> osin effect#

ig# 16 India- too that at a flow rate of ;*;> J., .or p&n. the

theoretical platage if the colunn in at & nrarirwR a.*xl ia 3580# Hie

vr !'KJ c.:> omr.-'O viol %virh the; rtmm 32Q0-40CX) reported for the obiro*
5

rmto-^rarhy of oethyl r%rlstat@ on this t pe of ooltsan hp Jane® #

'or rxitlm tvalpoio o flow rate of 25 1. tier rsln. Is • .ire 03,-lly

uoeA# 'Ma wo e that the ef ioienoy of t-.e oolnran la than only

fib r t 2200 ihearetlosl plates but tola labored effiole-ey ia qoite

■ir"'fides -t to separate iilxturee e«e i.eifeereA in the pre; ent work#

he ooluran effle enoy doen rot a act -.\jq relative ositlon of the

©3 zo soros, b t only their width#

(4) Calibration fir ipnlitatiye■.alysia.

Caiiponents of t &.vtu.e oey bo identified by their retention

times (or volumes) relative t eone intervol eta dmd, aererslly

athyl '.r/rintate# .* ©a© values are indepe* riant of pan flow rt o

tv d tie qui rstit; »f lip id chase on Hio col-m ••ro-lded that these

ra vain oo ate t &..;rln. • the detesT&nntio: • ho v liio© nr© also i -

v t. en (<:.]' 1 ;o on; en>, 1, ; ,\t ooaused

in the following manner t-

!<a utmin-it sections .f tie pe al.leo are extrapolated to

t o ban© lino and the 31 .ta- ee frou tlie sdfipolnt of tbo inftcraeoteA

base lir 0 to font of the «dr i«ek# similarly measured#!© deto insd*
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The air peak is negative and fallows & depression in tm base lino

due to interuptioo of the earg-.m supply. It the air ;.«alc is not

fully reeorded, than a alter;native raeth^d of caloulsti m, has boon
g

given by feterson and :iir :eh" • She dint oo of aooh pw . is then

expressed relative to j.»t yl nyristute.

C10 ' C18 ^ C20 eri<" ibaaio ooidtt - Cg, Cg - C vers osterified
by refloating v,-ith dry :. so thai-oil© hydv xuulorie noil (o. ■ h for 3 hrs.» rand

tiss. esters rooovcned by other extraction. On;—v ait -gro. .hy of various

■dbciures >f these aoids on /pieaon L ooluans at different torperaturea

.. a on

column since this permit ed 3ore accurate SMWusurerents to bo nede for

tli rote- ti 41 ti .»» of 1*3 chart© • chain odds. t tma r so v ifiod

that oUan.iiig; tho weight of stationary phase to 1 or 5 did not alter

the relative retention tinea as scoured on a 20 o ?lu.n, hut .oerely

:ha,;ed the aba lute rote.,ti on times* hre t - ;rafile so■-orations

of the saturated n obralc enters, the dibasic eatera, cud the saono-

basic end dibasio esters t ^gethsi are a v/rs in H^a# 17, IB and 19

respectively.

he " . * ol A mo f.o ; n o n

7
defi ed >y Jr. seo and ' arils no:~

ote tlon voire of ntralrht cfaf|^p v-'-;.h n ocrbon at >no
i\ ■ : ©Ration volume of strairbi coain acid with (^l^c^ybon atoms.

2ho average value for (T (9L few both the :oor» end dibasic
0

esters c s.r>uted fr *a the data in liable 18 ia 1.54, v/ ich is Just beiovr
§

t'.e value >f 1.56 quoted by Janes*



«9V

far the c .ratmfca. :m hio txi .•v.m.ti ; 9 . .a stm iit C*.rd- or.iboBlo

estors cm on Jipiescm & lurai at 197°,
*"

„ i:* l m „ . , ; h:>3 : • o I n i

e.-<ergeo juBt baforo the :un>baaic acid with (n*5) carbon atooo wt'doh

is in agreelont with tao finlirt'e of Jesses red ©fab'*'. 9 .e acids

are sufficiently twll resolved to taakm identification easy.

1Q . 'me ) ,c.jo : il
asiber of a tews in die iroleo-: la la sivw In 'i . JO. 'Jh©

• ?rw?fa is baaed on data t' ;oij frora ' "able 18, iaoellent atm.i£jht

linos are ob tair»d f ?r ecch hxaolojipue aeries.
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bio IB.
. -S.: u-o -tl.-y 71 o.a f j? -'V.o nd lli^xisio, Otero

anobaelo 150° 1 200° 2 i)iba io 200° 2

Cg 0.090 - C4 0.080
C6 »1G6 .055 C5 -.070
C? 0.802 0.051 CG .115
C8 0.530 0,079 Cr;* 0.178
c9 i.oo o.iao tig o.aee
C1Q 1.78 0.186 0 0.407
C±1* 0.268 C1Q 1,65
C12 0.422
0. * 0.601

£
C^® 1.582
C16 2.551
C18 5.50
trjQ 12.U0

otoa to ?dble 3,8

*Tkmm m©id opear os la uritiee in the odd mixtures.

1. q surod relai ve to natixyl one osuto.

oas irod rolotl o to ethyl qyrietate.

. 'd* values » misont t a «or. of live sr aix separate

detenaSmtions wlili ate. Or.rd devieti s ra .'1.: froa 0.0 1 to ••■205.
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r.&r&r&B to ■ '1;; iron i/a U ond 19

'if*. 17 So--*-ration of Eamobnsio ea.ors on a 10 /pleaon L ooltcm.

Colt®#* length 4ft j temperature 200°j ergo® 54.1 ul, p. vdxu
4tetootor volto.{^e lOOOy; load 0.1, *.tm Bsako in order >t
&p;*(xvmacmi (1) at' y jj-^ept'aTCK-to, (2) taothyl |>-ootnnoota,
(S) ootfyl jg-n ■■ nnoato, (4) uethyl jg-deoais .?ete, (5) atyl
1euroto, (6) uatiyl jf/riotnto» (?) raethyl t doe&nuato,

,0) notify L poindto.to, (0) net yl a- ©pt-Ooaavoc.to, (10) raetsyl
oteorate.

'is. 18 Separation of diooeio oatoro on a 10 ■'; derjo L ooluran.
Colusa larigth 4ft$ to pe trcura 5300 or c»j 54*1 aL. . tain,
de-actor voltage UOQv; load 0.1 ^1. :@c a ir order of
r oemrce; (l) dlailyl ouooineto, (2) dlssethyl glutor&te,
5) dimethyl calipote, (4) dinetiyl 8ube*ate, (8) dioeisyl

f^ola-ate, (0) di at yl oetor^oato, (?) s»tlyl : ysiatate.

ds. 19 eporation of oono and dibasic eotoro n c 20 JfCflpQH L o doon.
Colusa length 4ft j to -porature 200°; ergo 38.0 sal, . s:dn.j
detootar voltfva 1 <X>v; load 0.1 <4. iba.-.® in order of
r peeranoe (1) - ov.-yl n^sesanoata# (2) diaetyl succinate,
3) aetlxyl ij-Lo:>tn*e- to, (4) dimethyl giutarate, (5) rntliyl

jj-oetnnor.te, (6) dineti yl adipate, (?) • «t:yl sj-nooe to, (8)
di ethyl pinelato, (9) a hyl ^-dooonooto, (10) dieuithyl
oxrto, (1%) di ethyl eaolo-ete, (12) osethyl leurate, (13) di¬

ethyl ao -eots to, (14) : ethyl ^yriat to, (IS) methyl >ol &t ta,
10} methyl cleats, (1?) raetlyl ate xYito.



5 IO 15 20

FIG. 2Q
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(5) f a- _ w- •tltatlye jruro :at>trfrixv
'

«f >m quantitetl a •- alysis C-- . be undertaken th© volatior^Up

between tho si", nl © fcpui of the detector »Kl arie aoleeruler pfltmaeter

of v o t :vo ■ n • ictercdned* The output of r A-rr\y/oxr»n

detector has boon shown by "-ovalo^k^" to be a fesiotion of the taole-

oular weight of the separated o .iponent* iartnan et >1 • ari^d ,

ilahop fr tl Cooper*® aad Serton^* have nil shoe? that this detector
is

reap >ixls cm a oler basis to ©luted csrapo onto. . ot tatter et nl %

however, claim that the detector rospcx's to t o wei/ht at the

oorcneat prssent r. -1 c «at©nt output on a weight bo. is has be© : found

for tltc nethyl estere of the hi her fatty adds (r»ol# wt« )■ 300) by
|g u

oT/llllom • bvolook et al in e Inter jKiolioation state that

the detector (fr ©Attar) give a reap r s© to fatty old ©stars

(flflll wt. > ISO) directly JjeqpOJ. tio at to tho "-ess of sub--tame
Jg 90

aaparate&j whilst 'nrti'iir r ©t si , n'ao ualtxs a fr" e;At or,

report th-1 linearity of r-r.ro so eypinst wolyht poroenteyo at a

r.'dature va lad with t &np".'.ied voltage across the cell, elects© 1©

oircuitr; er& th© jpaietr" of the detector.

It'Is thus om- t t at liooarity o" n»a:>o no nuat be evaluated

by cliroaatofjm'i^r of etc d- rd odKturoa for ©ash p ticaii-r 1 mlsntijn

detector.

It uas fou-.d that with t © two deteotors used fear the present

work, the area under each peak take as © pore© its$e of the oorablned

n--er. of all the peaks ^rrnoor.ted the ■-volar, perse- t p© .»f th© • ■ixtnmj

provided teset tlte foltow&nr, eorxllttarai were atrie ly o ••served:-
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'13 '."he q;«, tity of a&i&t :<oe aypiied to ti» oolutars should

mt be too lar<je, .sine tide results in orerlo d of the* detector

•end eewotuslly leads to "dooL e-peaklngthe fault way be

avoided bj using »»1 yu 1* of e. mixture oorMning four or novo

oooporenta or a smaller <|uaut±ty vs;o«: o 2y en# rejor £ >npo.:«it

ia present*

ii) Detector voltages below 10 3v* Should net b used* . At '•>

730<r* tine early elements of a e rx.r togran (low -?ol* art*) are

u dorestixM'ted.

fill) -'o,:u .omenta Should be run at a auiti.ble t^per&tuze*.

B»ea*::cao;:do4 ta^spamtur©* ere:- 180* for* the saturated .unebssie

enter® C^-C^snd £00° for the esters to C,^. At i00° the enters
Cg and C,5 r.re seriauoly undare&tlm..ted, ■altho:..gh they Say still bs
identified osweetly from their relative retention times* A mixture

containing the rarje Cq-C^ thus requires two oimuetugraaa few
<5»t tltative analysis, a peek coomr. to e©oh ehromatogpeSHi ia tlten

used to correlate* the two cv -alyaos (Tabid 20) •

(iv) ie&k areas are not quantitative ebon they are t ., snail*

t la thus .'.eceseary to carry ou- tro rims ® a mixture containing

a high proportion of one can o ant &nd small jwop:>rti ns of others*

The tso chro act- differing o- ly in applied load, *ts t'cen

oorrelc ted by a coanon peak*

(▼) The sensitivity of the machine 1® be.ot o >rtrolled by the

use of th® detector voltage switch, The sdi JLifier »seraitivity a

kept at e minimum (X1D) but t.iey be raiaod to (XS) to bring up a
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»ksI1 o1. r> &r.t durir a chromato.-rt*ti* fhe --asdnwa ee- sitivity

(XI) is jeiely uood thse to ©x-easlve a phifior rulae*

'r «nS<;r the perfce ar- :■»#»»';r«d bp --lani--wtr; >r' by 1-

mVlr t i ®* "A® taothod of oplfnilntl n sad In &.;« to Jeulcnee end

16
tSeetre® end consists of sMliipJylty- the heliit of the eure® by

its width, mneured nt e point 49*4 of t'-» hei :ht frora the baae

line* frees o --puted in thle ty o-er© fo nd not to differ aig-

Ifloe 'tly fr-'Xi f. e ar as determined by plnrdsietry, provided the

o -rve woo ~:«u« Iks a aped* *be area of distorted onwoe woe

c&w?\ys measured by the nlenSswter*

The enelyaiB i dleatir j the aolar pore® tag® of a abdtst

*«y eti":'5 be 1 ccp-lete ewer after ell the above preoautians have

bee., taker* '.ho • .;>at era! >v*-.uKjn f ^ l'is am;— (r) some

eovonset's) i;«iv not have on rged ffewn th« c 14m • her the analyoin

vms discontinued and (b) souse noi>nrol©.ti1e wro-ept which will not

ome through the o>l\s an nt all*

The present naohine weta calibrated by a- alysinb ete dard

fixtures >f fatty mold nsetiyl eaters {©voh oonrcnent eee 00-109.

pure)* fw.lytiorl results n o -rive: i Tables 1-1 and 30*



i > :~

.'able 13. CS-oa Gl /do lyuio of ■ ■ v;d tsrtl ££Ixiax^u

r"

■:>1 t. i iia: id1'"'' * » Uu'v0* ol t. bund14' a •

! 12:0 10,5 •5 1 .1 -1.3 :0 13.1 10.5 13.0 ^ -.8
14:0 2.2 2 . 31.1 -1.4 10:0 53*8 .0 33.1 - )»9

16:0 .7 32. S i .3 12.0 33.1 .0 OU+ZJ -1. '

1 :0 "G# ■ 40.f 0.3 -1.4

« t; .xt i*& (3m:. tloan.

qtea t:> fable 19.

(n/ ramt f?rr. by tin a ID"* p. L. c lunars, at 2 0°
"ro n flan rat® » 35.5 :.;i, « Kiln, besectorv 'Lt -a 1 XXfc . .a' 1250-/»

"b) eft;-: regalto fro ten do ariimtiano, load v

3-;,.v;o , . ' /, .

'o) 3 r v >jr;, a 10 . ' . • >Xu at 13'°
/r : «■. flaw r to a S.3 ;il. p. rain. leteotar wit' o 1 ■■/>*'. >r 125X-.

'fl) ea wscn l te Anns- oix dote:n4,nr load vwylag

betweu . >05 • . I a •

• bio . k3 r •• t > 1 " .lo _• S of ft -
. <1 4 i:-t- iso

old i: tuxv -U. >t. Am b) t 1>0° at 2X>° :'bund

>o xir-oio 7.4 5.7 3.0 7.0
> obftiDdo . .6 1.1° 4.0 .7

dibasic a - '■' 0*8 .0 .0

n jb? -ale 14,1 1*3 — .15.3 14.3

C^,, dibasic .7 7.B w > j. 9

i sadb Bio .7.0 <36.1 01.7 7.
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. )t&& .to T2Qm

(&) A nixturo ntcAiar to that dbt> ined by the xarttd

oaddati m of limleio aoi& wife uyrlatae etctdrrt*

Ob) of-r. TOt-viito «P tinea daferrdnatlone# < hrx»togm by on a

J,0 L dun, v..v. •■> lew r to a 55-a. • dt*, &:<t»cW voltfvje

IjOOv. -t 330° nl ISSOv. at '30°, a oh analysis 1th ■ scn.iple lad, of

•1 jj, 1«
Co) be r-tia® of • t-rxfenadUi t > dibasic are :.)• •; (150°. and

2.53 (.030°).
■'d) The agreeaart betaoo-. the CQ add ratios ©.sables the areas

of fie two so • of c:irw.t vgna a to be correlated a. .<1 leads to the oiw

•alti »,. o* a aa.r»l#te - &xture»

Ztiopsetio* ?.f f/oleo 10 and 30 lttdios/toe t t t toe reo- ■> oo of to©

detector lo t » .. <t ■ >li.r ixsnees t- o© of .oo dxtoro <• <d >t to tie vrel ht

_«roe tags* f»e stmdted dwr atl re report®& in fable 1© are rather

above tlioee reported by other workers:- 0*3. SJ8» * 0*3 on-a D oox-onent
10 A Jjt A

rdxture j W«D« - 0.3 M a 3 aon. orient laixture*" } Hit - 0.00 on a

17
0 oo-. >- o t Ixfere 5 raid did rot 1 ::srwe wife or orlenae In uoinj t ©

machine.

10
<> aa " ha® pointed ty.it that t>j :iao of an lnto;ti~ 1" ' o f&ifler

w uld 11 we t .a aoousecy of too deter imti m of mw oia • i.o odd fr®

3-4 to loo® tfsan 1 ••

. •'» lalitmU'fi of tii» inotruraent for .quantitative icielysis

1 die ,ea that:-
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(l) :Jh® detector rtjonc-dfl to rooter mxsc tfigi of a taisture

(il) rJh@ taean of at le- at three date: vdmtiono 01 ould bo uoed

10 calculate t:'o cats -ositicm of a sabcture*

(til- -1» final recruits fear i >oler jneroe -to,50 copoattian will

probably hnve a ooefioient of v ,-tatioii® of 5 on oac o x-x nenfe.

* coefficient >f variation oto • -d .deviation

::oon

X1J0
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.:in* . ; : rr ,r>

(l) >: iv'd ctlon.

Ire Stjr-aofcuro jA] '• xs; .r ted - tr,- ei-Jn ty -xl xtlon.

,.*ise recant e Lio> t" > > * ;r-o e • . t r? toy to 1I/1&

c endotx: » enreoiel y to tba o irnl fi .3, no wo led t<ta ot-Iote: <ae

of © 1 • c variety of hit rto en ujuv .rr.tatl f-tty «ol s» o

rru cor >f 6 dble o d oc too atojt of a oh unla. w. ooAda ,y be

deto: • &-ed by -pus o?«rans:o. :»:4|y using i»lrr and on- ilrr stcti e*y

phn, oa* out fu l ar : ,astl ■ t.l . i req irod :. > t o >aiti « of

t ie urjmvfe .r ted cent as i t - u!oculo« n n . - to .at xi >f ds«

torn! As »,• - d> o'lo bo. • oaiti .n '.a also r q<." r .b. for ox >o* -iaea a

in olvis5g a br.ft 1 t o site if r roe-tor.-to-1 oo ire a c-i t a • rtif-1

I ts I ;Ct • > ., nl ' " r 'lr.iR.Li.tti ■ ' o rt ; oi

."he o'Lv.- i ai nrt y.'t " r 0. or 1 .» bo. .1® word sir..cturoa Is

by xltif tlv© degradetiers followed by iro tlflcut? « of tlw •. > •- d

di-corb ay !io ac'. t> o - roanood. " eoe ;t v -i-k has oe , I ly irected

toer.nis > -t- ird-: v<ro oe lac. ivo oxiu.otio ' Ua ru or tad re ties,

fxester frca seeandaTy do■•.vndation fragments ed batter methods for the

analysis of fa o. i-t.lor .« ot .

t.r. satrosif? aril : i ditch" ware ttest ft- t to rro ;x>t»a»iuok y»r-

T" .'-.to I: .-oot • o or oeti - cold to or I line , sxio tod eeteiv*



-1 9-

I--edaquat® suetu kIo of se e.' vi j; f e add© fr.> t'-o oxi&otico , and

the oruao-'-oe of fi-ny xr'texy bl« redacts o- .? bled only t o -yoaltlaui

of ".mjor una# curat! ;n to bo determined nCGorevely. o:i*otx n ot &TJ
ittro • -oed eolwm partition eo'TEta itrfcy for t"ue que. titntiv©

ido-.-tifi'" tiom of tii© ©old produced by :.<enrsa. #>• »;e eltw •/• o of uv—

4 5
nature ted *oi ■« >th o ler ranci o. o x r-ji wo ad ■■■: that

rcrreavjes n.fce oauaee oariol^ rule ueootxtaty detrrdr- iion of ■ e hljher

ho o3 » : as of i e aiorarbc^ylio aoi&s, ih lot ding to uaoert; intity
5

in tie oaiti >• m af nir-xr tmaa taint? >n# ©a < d xi l> , ; ■ ■ 1;,

the product® ftrcra t se - .r «c inretse oatd ©tlo- - a- tar ted ed a by

go® e r *aatogr« y bew» a awn ih preeerioe of -K*aol,v;oua oerioe of msidn

of o «tcr at oiu lo -gfth in the reaction litara*

enio « o d von ^idloff® proposed a nwth >d oxidation or •:.! able

to >no » di-u on ur *.©d raids :1 v. ion a ixtur f paitncgBrat*

end « -iadete oxidises the a >apa in an aqueous raeditaa, rnointeined fit

p 7•9-9.0 -with (r ■.-rate, as ri>-r.» to? tie at «©• do rot 4 oe" tin®

ar »und t e tia. ns reger ©ration of t a viernenssemte y the erlodate

u der alkaline o m.li ionsu .:he acidic reaction product® were o, •■ rated
5

by c. "? f- ' *-S chr vrrt > ••;•■■ io ;ot' >4. vfrf' fcl >; % , t'-io
9

procedure yd - as a ■ '.tolp (axlitm bydrosdUl© strict lug ©it 30 -a

O" bonfvte) enabled >it-h yiel , jf dibasic aoida to ..© obt inod, but

n > rjrio i ur'rtl- a >f 1 ' wsi« ttassi.oto tly fouiiS* v m Kudloff®
noted tint to ru.-oo t ©.ttaoscwd linoleic ©old v rti :idiy and timt the

otruot^ve f t 1© r*cid n-: t > be deduced fro . the rooo oiit a, at ec roio

end aselaie -oir'a •«;!; • err 7 tc/pexi O. o c oev e no oen



«

a ? lied to the itdUrad adds of lent rusts by TuIXooh and I©dtngh«a

to show b'sct only the ooer&m Cjg tru ©turntod aoitis were present,,
lis daps ds on ohteinin-: eeolato acid as the - •■ >1© dih sic add

© xmrism: tal «weulta however show that autoerio acid Is ; leo produced

(dP to 15 of the total dibasics. which i troduoeu an el© ent of un~

oertalntity into %ha- < "eductions warts from the ejqperfUneirt. HorldLno
30

and Ohiahoha heve otJC>;eafully used the rsfvjcrot to detowoim the

structure of 13 J i5-dihydrosy X3tesdeo-9-ei>olo scdd b cleave © before

and after hyd ©ge atioa* A variation on the rooeduro using ocxaiia

tetradd© catalysed pes-io -at© w» intr d oad by a • o ©t al*^ but
12

was found to bo tmBi isfaototy for unsaturated out -vo by Onsen ond Saws""'

he struct; -re of oevernl aotrdeoenolo odds lane been datestained

13
by ftiber ly hydros. It tin-; the double bonds with peroeid according to

14 i

t e nothod of Qswn ©t al followed by clenva * of the (/.-glycol, by

periodf to* tde ttHoattw of the ©; idntie® * rodueta was by the oelting

point of she dijdtr«^ii®tg/lhydraao«ie »f the oldabyfie and the melting

point of 5lio dibasic not prtdaoed by jnwraa igaimte oxidation if the

ddobydo-coid ■ 'r-~m t o . rin; *y cluovr; ;o, /pnlication of c react igvspllto

e-rlyoio to the ■ ©gradation ftagMrrte produced by thin • roceduro both

by 3&ma° and von -miloff® indicated t;» procseno© of aany oooondosy

odd# which obscured the sacd- flesion products,

>■ :OF>r>lyaio has proveft itself ox ©cia! 3y useful for the analysis

of teia;sbur--ted acids alth ? gh t .a neth A is again b .-set with difficulties

ariol i fruta undesiroble side reactions, Ui;-h ydelds of both stone nd

M-oorbo:r-ii© acids am reported far t e osonolysia of unsaturated acids,



by Aslngar ' all eab . ' a: rd u Xar" a liod a; -a i^sla

to the reaction -ro& icto ffn t e iauaariw- tlon of unsaturated ooi s i\ 4

states t: at oa nolyals at -5° is o 1 ••jpoforo f II a=eb by iaorxn osition

of toe osooldea b; e'tea-i:« oil/or »ide give?.: slia least q.ua tity of

fr r;. -r ••' «ts, aa ■1 o o.afarhlo qy»te?i» ere a!so reviewed

i t do i. ie ./I a-, 'sis is c a ocl \ * aa ; >;fce > 1 n ion,

Z'.i
. a' 1 e reactive solvent ( ot:-u. ol or Acetic acid) follar.vad by

17
reductive oli * v: of t-.xi - . v i-le la reactsoersted by . x. do ot el to

f*ivc hi yie tba ran .r f. fi at on praJhOtS,

a < . lyaUj, liO a r:a;' d ' b ad L • ? ti:jn, a a n

ori liaised -V -on 1 ob y o. t r. et .*••1, '-on oleic

acid v-?. - doeti r a.eti.ely 1 o fr c r a . in to CyP md

1,^ a; >no a- di-onxbosyiic acids wore - d-toed : .':«**? ith th «:-poeta«J

Cg' ?n4r. '• la t .a of 8.1b <;e a .; o-.a,.; the erase of o o .bo
12

t/'iicth " - ri-'it axial, ■;» r bra/®' also r • >rt i?a"g© .r.tr x?

1 v?or s >1 > : as b t 1: la- o t t lb .ae i .-o a '?>t probably xv:.ad"ia«t

ey ::

vrstor to deen >oe tfvara, the<d>y yivia ; hi h yields of aldehydes •• rod

or'y ta :;eo of r-.-ide,

r, ;' o" Una oxidative e . : >?.n o .t lined ,r.: -ve cl; ot, 1? fact,

lead bo .•••. u.ajqui ? eol otmsture f >y en arm turn tod cold eve:.. utiem freed

fti- . ce-.-t inhi 'f ee« •. .•!••..;• reactions, "as* ••oco'altion of

oanroio and eaelaio ooide fr?■ a v.jii RudiOff. oxi.Iation or onaelyiil

of b.i'volei acid defi-es thiu m\& m:» ■ 1) xer.1v -eo-D-e ic roi»'- or-,
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1? tha chain length or nwaber of double bonds Is .:hawn# t-o (11) ootcdeoa-

Ssi2—dienaic ncld >r (ill) ootaslocn-9:12-clleroio anil. /, decision

03'.". •»> • ' th . o m Id : loa a. •'-a . ki - ' duo . a a rc<w*yl

J / r. 1 nd 'did.: in '3 o: t:- > no ...• in ' lob©' /-.» if Us©

■ o ; .-no yd- - • > - O *
19 1Q

n- >rH ydr .-lytic C3«t iti-jsuj , degred&tion bof ore ■ & after ahala extemMtt '

or by floor -d „>o d ' c •: 1 * ■•.".of - .. n rnr'.b® srdluotlan
"";0 Oi

)? boo -•■'f, e: -'•.■id novo blCJdbn/Sb t-.-3 .»? th©

U....V v i o. ■Id i in -nnbofir brr .-11 ooo; ■/ ' .do a i
, :r?.3

4* "bo ". ob il.3 >r -cfoot3 at - Ivrs ... ■ 1 -i) rxtXiO '

of double banae (\iltra*viiVtefc abaorbtlon after ©1 cdi-iaomriantion)

b: .11.- >a- " • : . no" --Oj■■■■-. ..■■■■

by g}R o ro / t, n ,o„ the validity of (toduations fr-ja this cueP.ioA

then depend® <m u»t all th «l>-b<le bond® en E®tS»yl©!ie to»

.-.» UnbbU

tart on do r.OC % ■ - ■!? ' dan : bny tn.y

pooltlirot! of do bale %'■ »tipm%bmx*S& <-o! is" V ; » only additional

d - ' n ■: ■ O'.J in:-- \- - ^ ;r. ebb,

o i'?olyu n-.l jtrlea ncbii d tTs do ' . ' * odd t. o Le r- M

• v -ly Li—

y-..d\.r:c;.o-Glila, n o - l- .• n. -n .eLvnly . d.rxy-1 i liri

.1 -odd no aln -ici'dd Ifter i /iileno /-no ; -d,:i too y:nc,...o:

O-'.OO- la . i din-.:: ' \do: O '. ' to ; 0 -'.to :/'. o f'lsS.i-OEl

fm : to i o. , - © . : ?/.t. v/ /,/» -via r t--; ',ys it;



p^rtiouii ^acjui in tl, t i. .Avca pt- tiot-Xiy no Ov*o> Anry

pro&uoto and wi*" Gistin,;u an bocweon .'lefiaio ■• '« f-coiylerdo oentrea

oiTioa - o 1* t-«r rsoot cosir&rieXy si -vly it1 o'-rforrio ?-cAG»

(Si >X. ^1:-I rioiva.t.s -41 :-\y:gUg.

inxao mm*; Xm of t'-.-o if-, lie; ti- v. ocO aoonoHyala* u> ■:; c r-r. iysia

of* unor -rotted h='v■? ooc r-«,, red in ih© Iriri.j&'usi.V-.rtj, c moy®

aartetioiire w>os .*.' • i*. roe.ovj a.- i* • - < >-e *■ la. or rra ..La ..or , *j ae hes

25
"bee ,.l.'on ay . u ley*" « Lho f >i. *jln, ; ;soealor. dosrrioao .•a vsa»

©•>*oceo:ffl»l f.'-te .,t to Jtetcr ;*.. e < try ot ■ *r L v- ■ n- "■■ .r Vat roids Ly

par£!• 1 o&o: ly&ia»

Hten Iri-'..nfMr.: . If. a 'ad t • * >oly©t- err-'* acid to

rswt w' ;• ;ag? ,i.7u .. or- . oo" r;a vor-5f.y^ e«o -tre if- pcrtirUy oxidised*

;orV: -;:e >f the bk, oil'rr .-. r.L">ol v" ' a* ILL. ?■■ >.! L red'-Ot! «

Vi r . Irt>.' >n • L ao^lic ■ oM *■ . rd rear'^il *jr>-

•>;• id'st-' t •. 1 •", ' Lc!; .i.--.-. Lc a. rJytuj' Ir s ir- at r>r-Lhy» Lh»

posit to e c" t-ir* tv£ a tra . -a' '-he:! ".«? frond „ rariftr off

•V8".~<fcrslQ *.< din.\*n*t.n *rr** re t... *. *- . t *.: f •>••*- :■ ■'•■ *.■ •>"' L«c • »*!*•

•is ©oral to ii;-* \rsbe« ;? op. w *>.. ms i"-": r v--3-*.\wr%.;.?'ils©d

.'•-1 ri«3. •

«.roo ffirnri.jS tcl ;,r,;:oad' .*u{> '■•■ero irv riti * IttcL

(. - Mai iiOt of a to .*• MfSJAi fat© noi'l,

0c*:.« ..}<r • .--n't'on.

(o) '■*"':?» f *-h'f do« -■ 1 s? o r: »*88'due!l

u: acid.
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. -. Li i-1'.'' -is'.-< • i i < -■ *-i. . O v#'iO . * - . • v 'o. O '■ ■ i ^fiti.3' \ vJlVQ

%%
awtiiittti-iii ■>!' jlei'i:. .c a:. ;...-v»-i ... ay . >oyaaan ', v.;o ozom ia

obtained from a cor-stcr.t -or b is c uaor.ed ir to the

- .2* t.VT , t:; i t .if:y \>y ::0 a:Jilrvoi*,. /•• ad.rpHw

<3rjo«&-xo . iuwovoi* ay i.»s«5 b; -~*e solvi i.-lty >f cms one i?i >r®»r^Lo
;;f}

oolve:...6 '~.v litro -f oe. o.v tsisvcrhl r».««"' ; f s c's a solution

cooL - e <v- '•'—il"" - .-' .1 J~:.\ '«•'. / ^5 »• •'• 4 A ■»•■ ■ d., »• - -V ' jt w v,- wtyuVaa feoldio

i» -»iu, i-t.; ' slide i* .1 ■-• u.r: ... u I i t w'-« ;••• *v %■• nt@d

aSierXsI. toe ;d ■ vs rtNer' r :t* .. t : y •.' 3 ..-c . . of
~4

ei yl >itt .. Li ....b 1 >r -i. >f* :'..c no-.y^c n lut*m.

Oifvl br f ..- * '•.. C, t T \"1 e' »t? : t i IsotiayjgB

i'-iO: 1 i. . ■ loc. t, r. -:ij* ■■■■ v* f..'- t* rb . tr h'irlQ
, vxssauiW

si L" If 1 • t t v. 'v .-ilt t,.ok

.y ' ' L- >r -j■■■•*:■ ■ - ■ ~ :. ' . . i-r ' \t~3< /: >prox-

i- utly -2 - ■» • • '" » Li L; re<:. : --vd ,, *•: ' u) "~)ag. of

■da • ■Ixr-y; v. r* •:> f! v* ' be i y .-i •<<! a

■

:. • y ' r. ; r. vW ; i - .'oti-.i&tion

"• c > : .. : a «-... > - " ...' ■ 'a 'u s« ib-t

'

,P. "M

,.y,1 -tx&arn.

o.ii'ii'-: ..?! ■■ t- - '0° : ■• 1: lo- .od L:ri tbs;, or© too

4 i * lit' tivti -■ ,i"h» Ho :« a^r .^rima ts t loo shewed that

*V-..C io ti-.e

u s- t;:.a -,od {materiel* * fe *;t - w?a ^rwfoKTS t-«r ad. to a raothod of
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edding asto (< ehlorofma a dutior: of tho una turetsd ooid toy

XT'S .rirtg the tfca of par aye >f oat* •« t i o a lutioru lie

50 lorat >r vm x'tlibr tea bof t • red after each ox «r±r»nt f a* usif ^sia

oaona !ai." . * l <n«

•I ■ a 45 d » ©ri'xl as .3 v.-oa lx.. Lod - - *h r a Ixti m

of potosaa'io 1 dido " ;r ais 3 d a * .00. "fior acUUflortion ttia

liberotad iodirsa as sail • ted w th obanderd. tld ;aulf* ;ate solution*

ia ccllbratio ir don tod t at toe m orator prod oe& oaone at the

r to if 1. 10 " raolaa tor :oi=u ..a -hi monolyoio of ix;.

of :tuyl ole-xt® 00 Id t>jorefore bo effected In • ra&; •• t.txl ' -a"tial

oaorolyeie t> \T ■ ortto* ntly • * xttisiJj -ho ranctio tfa».

(b) .. - the . *;o-> . .-altloKU

-.'he rufotion prohaet frox x;c partial >&>/;. ?yoiu of en

unsaturated acrid ooslaiaB raaidual rciajdLdioed notarial thus oxidising

agents auoh ao peraaids or penaar go. -nte • oennot bo used to xoootjjxxje

x g >30nidc V j 0 table decs-f r-oa thr- prone' ' a vsaro invest! ; ted

(1) otjonlde ole vacjo with el eline silver Jdde end (ii) osot&de

olacsro^e by eat? lytic red ictian*

-1--
_ fe„. \ .g, ~ > ;y.-jiLJ^igw.

rallrjirory experir»i sts i •ilco-csd th-; rofltcd the

chloroform a lutio-• of I- 0 > aide with -„rlor and olivet* oxide yeve a

dxtur-- if t" ^ roe. dred acids tout these ware o ■ »tn drx-ted by r roc&ebli

r-iD-t tiea ( •> •• to i) ) >f x/ifiaed o ' iatoydeu* eplroisr. tv\o u; ,er

with 10 s fituLi ;-.':Lr x>rl "o did not 1 s -ravo the yielo if aoifsa oiy iidoa
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Aicid yields of over 5 c Id h »• we be »t li od by -aain» the

'•-co' :-C 3U-;. eatod by 0: lor • no c "i solution of the

MonlSw « t; added t > b w-Uov © d tfi© ohlorofora ©Hawed to

©.'fta. .: li !• 1 silver -*sl -o v © t - .. od r, b tise aun-

•.» 3io :op% at 100° -"or 1 hjcr. dhe eciua ?o» 11.--e.. ted with

(?:* ' :t(3 a 'In!'; rlo eoid .11 © tr? eted with ot\. •«

'~ -) a .'Id:; . by VX) o _j t- a 1 pt'l.in

'Hie oEUmwj.. © of ooosdaee ay oataiyt o hydros aition -prod ooa

a -.1 t ,->v ?? o'l *®r. lias .d alctebydo-aci d i d no o ch is uv-a- tir>£Vcjtary

for the present itudy since these letter ©re not readily available far

ro. ■ 11 :> "■*: 1 ohiihrotJ s . It d-a also bee? at© ■ ? t:,nt l l:v;.

reductive olomt e tvme or the eo: © l ; goi.ia are also to ';'cioed by

srxwitf co.-a do--r-pjalil >■ of e oonib®. •• ol > ' A o ii.j-HJtir.-m

can be voroo.. b* ixldioi , •© aid© yds pnu a t mid fx cdu s prior

to analysis# dilute acidic p >tssaiusa pomes^gapsts may bo used for Ml

since ? J .pis bonds pro • r t cfto t ® partial or; .i; rolyois have boon

h • r i -o r ..ad,

lie folio- Itv; ;.rooeduse woe &&>-,.ted:- lie d* tise a': 1 >r ■?• :«ia
)

from the -ao. dde eolution was vo «. jvud under reduced pressure at scan

.e pomturs <r - o osoridee t- ■: tip in . at -mol, of five ci 3.'v. o

wis sooocplishod sec edinc t •> -ho mthjd of en a - eri stein .y

shading t o m12ia.' >11© o lutio >■'* the oiwrd es .1th a ll , .©lladius on

7
snriua < ■ • o: r to oat- iyot d. en et . eh © <f l.v- ?.',> -■© fr two h -a,

. aidiasy or- -..l:*r i3 indie-tod •„ t undo© t-.aao e - ' Itio. a od p'l
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'.'.'role SI. . ■ s -ositi 0 r flycta f do J fya tlio :r:> ' a'

if ethyl Oiarte.

PP
a 4 0 GKAbXCS DIBASIC, U K. l%m •; :> iL

CD C10 C8 S C10 ^"T']
f\■ * -yv"*

v., » b- i'j

1 10.1 1.0 '• .1 - 1.0 04.9

G2.3 «* 5.4 23.8 - 1.0

5 2.5 .3 .5 .: .9 .7

4 4.0 41.0 2.3 5 - - -

3 0.8 33.6 1.3 1.3 . -

he rrtaults fx «•: 1* "Zviila 21 uro aivsdirr t •> tliee re ortcd lay
IB

& tors ©t al ' for Si® mam dysia of ethyl ole&te follow? id. by de-

oaopoaitijr! of the or.oni ©a % hydrogen pnreoddi* - Ois%;e it is irs-

poasiblo to decide ehother the oAnor conpcrenta ir, the decredotion

products arc *r;t<L ir reaction esrtof• eta it io r.?t m dble to dat»mlBe

t © -• ».tti - a >f dnor u. S- tareli-,«n v&th t ay do, too of co"t- intity.

bin a©---i us IMtatlon of ne to-iooo fit* i the ©oc rrnlnry rotations

u ilery ■ © by •;« >. ? i.:© d ,:i'n-■ elenvr ©•

he i "/oa : tio i to the •artirdl asi&ati.iii of ©Jyet onoid

©dda by orsore w? o ch ,*vef ro ten.iiraUxI.

/b-.r. ......_JL.v tlo of rat © old .. y _ ■ b :;jdU

bo r • IleatIon -f gf a -f? at ;.rr ilo ;• alysia to the

per^yr -ate?'pwtdoda-te sie^r s -r.4 •eta""'' of tr.e naturally <e iri-s

di;.yb ox- 00" " ir orator .» 1 i- tioated o.; ny^or'dc aril ■ '©.iaio roids 0 2y,
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thus oo ftetdng t:» str.-.ofcur© o'' ' .Is noid as D ilO-dliydroayo^rrlo

e.dd duller analysis ■■ the eXecnrR.30 pre*,l ,;jrfca IVca 12stS-dihyart>..,y-

ate rlo oall I it i nlo a and .1 ed ■ 1 h t -o BtKKaaw ivdlfletsd a!early

•cob tt» tho ooitlor. of the ^ g yool groups* -Ijiu pr xxoduro can

b® ©Kt© ";o 'to cJetin'v&ixf V 0 structure of »lyet o aid ©adds by tm* due

a o <' a urn? irtueu ex? tso bd ly.t 1 :*xjuo y per old

a idattan* 10 fro do a frxj so#- vda*y bgrr-dDtl ■:»■; •>*. '-jduots e oblea

!!» postti Ml of olaar unaaturrxtlosi to - e fitted vdth certainty*

'.!» lydttBylation of a d ible tw d la ucot readily effected by
14

e"- a of perfb "4 naid. vmert ot al Imra sh x.-n th.*t perforate ©old,

vr 3,oh lo orepa-ed 8: d oti'IIn©-'• in altib u a coos a ra IS a- 4

quantitative reaction vdth a k> et: so: old add to ylve a h" i*h yield

of tlx© dih rosy oacr-ound, dhe react3.05 > takes piece under trlld

conditions (40* c*5 tin qaentitatire uptnbo >? ty&rotg* • . nrasduds tanJcas

it tr- hi ■:;•!. xxe ; n© f r \?a -tir.l add.-- ;3. . . • - 4<.lOdl ■- >f

S3
lir-oleio ©old by perforate ©old as bee studied by :Awr a. 1 Dioi^l

31
end .y ' e yy ct ©1 nni io ref. sorted t:- ylvo poor yields >f the

30
expected te rehydrosy sold* rwers ©--ad idofeel' (band that th® SKpeotsd

h drcNyftMRaaay eacnound was obtained but hydrolyaia gov* oi;ly ©
31

poor yield of Jxe tetrShydrosy eeid# McKay ot al* explained tlila

<*xr yield b; aug oa is•.; th t a 3 ?4-aihyat\»ypyrnn derivative c -old

. • orm -y-d> .0 ...

It la fclEJO ©p err t that for tl» su • osful apolioatlai • of

p -rf >rui« add to t o of p dyothcn ld aolds tbo mows of
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poroxid must b rsetriot'd no that only on double bond in each

molecule 1b hydroxylatf d« The r< agon is thus effectively being

ue d under conditions of monoepoxldation. In th present vork th<

ounntity of jr racid vat* cut still further to 0.6 mole per mol of

poly the noif acid as a safety margin against poly-hyrorylation.

(b) xporlmental Procedure.

Th unsaturated acid (im. mole), 30" hydrogen pororid« (0,6 m.

mole) an 9®" formic acid (6 ml. par g. of acid) ar> shaken together

for 15 mine, at 30°. Any esevpr perosi • ir then destroy d 1th

sulphur ■■•ioxiec, the formic acid ir, removed unt r reduced pr- -sure

at 50° sn<- the oxidation product i: hy rolyced by heating > ith an

c-yc-cf of 78 aqueous sodium hyro-lde at 100° for one hour. Tlr

dihytroxy acids arc liberated with dilut* sulphuric aci and extracted

-ith rth -. sidual unsaturated acid in removed by complete

hyirog"nation of a methanol solution of th acids in an atmos¬

phere of hydrogen ov a 70 palladium / charcoal catalyst for fo

hours. ..he solvent an' catalyst a; >• removed on the product oxidised

•1th pole ium perlodate (®m. mole), potnr dun permanganate (o.l?f n.

mole) an- polarcium oa: bonato (%, mole) in a dilute & up our

oolution, (?00 b' ,) by shaking a room temperature ove night. The

r- suiting solution is aci- ifi , < ecolourisc-f <-ith culphtv ioridc'
saturate -ith salt an extracted (r6) » ith • lhor# The acids are

methylated i h methenolic hydrogen chlosi e on analys d by

gas licui chrooiatof: aphy.
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> oS

ti- oo' :e r V.I:',

i. t ■: . -ef re b® fma'I;, r>r© i- • :■& IV =4 "-0 . dro ••o .

and 98 for.,do acid for erch earf/srbasnt. tertinl Jiddaiione ore

t;a ©•••.-.•led out o 1 O ;t> of th© sold and the ok dialing

egont mad© up on © t^»n-foiil ixmle* ©• :• for t-« 80.V ostidation

of 10 . lorlo ecid 0#02 . 1.» ••'" n rec< ~ i t r or rod f--r. r do

"10 » . er :> . . "u 1. I .'0 I V; :. a

ia obtained by neaouritag t ©o© qunniitioa frxa © 1 tal. burcstta.

fll) It ia often neoemasgr to add :> are forr&o cold (lial.Ter
lOO. ;::. of ncids) to .rfctaln a ho-age-o >.10 roocif.on mixture c^sring

oxi&atl;>n.

{Ill) Jhet xoeger tu for fh •• van "ndlaff^ oxidation are weighed

for each e certnant. It Is lv>rtiv ' not to a.-oaod t © given ooo*

0e.tlreti.jw1 of aidants, ina " ae i ■ the per. xv ^^anetoi reaolt® i ■ the

jwe&onoe .)f cac .ednty djgrtdailon fr* : »nta»

Civ) Chrent ether ia moved thr ? a idem* VigreuK eolisrm

in order t adnlidae the los.i of v latl'e e/ • j « :ta.

'▼> Arjalyain if the degradation fra^enta ia by gos/llqu&d
ohro *to ya.hy using the Argon chro^togreph and the esaoelatod

tcKa ic..:iis so deaaribod in .art V. -'11 ©• «Iyeea wete :xi -f ?r«d .as

10 Apieaon % oolisgrss end e?:©h al-lure »j 0 olyeod throe tdtaee a- 'd

the -onn r-a ill. tabor. ©a tbo : olf .• p oeata © c » ; oaitton. "«uy

of mm degradation mixtures 991001 fr n hexnr. io to stearic adds and

thuo ret-dre to ue a alyoed. at 130° and 300°, a on r o t-xun to bath



c alyaoa ia then used to correlate tlo o. .ro>mt vfrr> is.

(vi) The ^-eearsry of mtertal fsrao the above ex wianttal

vrxseduro (eatlmtod e m»t >gr> Itloaiy) ia go- emlly between 70

a 4 90 . ??'s© losses are due to the volnti lity of the abortohein

■

io abasia eator® r. id t; the Tmter-aolu .•illty of the shortetiain di¬

basic acids#

(o) ataildo

AH a;-octroi data ore <£>t©ise& ftwu etharello a lotion®

c ' ' '■ m n 1 a vrith oxcc utio c oiTioia t in

r*»ra 't?ssseo.

cloio /v.-id A j-nure a- >ls abbs ired fnra tsi over Ltd#

i dale ik:M A nurs n. c'le obi. :#d f r aa ilever &fi#

§ ^-Unolenlc /old A para sor.plc dbtel ad frou I oobe -roduot® Ltd*

ArroUj. -v&v -".old a ptnt Br X® fet-isad fr.« -.oeb® roduota Ltd*

Tatredeo-7-on jio /old ctotalnod by c;;nthe8io ( art 71)

atacoca-'/:XMlo: ■ >ic Arid obtained by ay thesis ( art/i)
. exattaoCi-S :lO-dio.-. >io /old ctotei ed by a\ ntbeeia (Part 71)

■- •f'dsoa-lO;13-d;,e.;. jo 'old 'xs n cd fn,u lin leio vold (inrt l)

S»ntalbio Acid# (Ootadeaafyi e-lle >ic acid)

."he acid iiod >r ./ oly b*'i ractrriotMfd frog tic.; nd on ftibun

seed oil and ahowod ultraviolet abn «$)tion at 230 (16,000 , 340 !»•

fleodon# (lit.52 339(10,0;JO), 340 Ird'Krs&on)•
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dttdega-5:11-die .olc faid ho reddtnx. >bt©ir;od by rodudjv; santalbia

noid with AsLlar'a av-alyat. 'Jho dier© add BiiOtmA ultraviolet
fltfi

absorbtion ot 551 (22, 00), 329 i T9 I IMoadcn©. (lit'"'" 2 1 (d4#0J0)

infloadon)*

A'coatq rig Geld '.Kit-- deca-olp-b nun ,a-ll;to>i?a-l —'trio do acid

fee add mm obtained fir ju ^urig :>il by tt,© tmthod if Ctcx,able and
HQ

■

u. in bi ;; . le ■ lined at ,5-1-7' t- nvl an uItnviolot ras-

vbtlo ot 01(3 ,000), 3/1 (.-.0,000), 252 (:-6,5 O). (,;.At53 iu . 18°
.01 (78,000). 371 (47,000) , ; 1 (b >,000) .

|d- - oc ctoaric /dd (0otadecn-trp~iO-0: trena-ll: trans-13-trie: -.oic sold)
'The add mm dbt-1md. fr-xn 'At | oU by the ..c d of -.rodd©

" vi a'. h\ >a a* lo ./'An ;:i • •• ' an d a let

absorption at ..0 ."40,- O , 366(89,.TJ0 , 579 (47,000), ( it35 -..up.

72°, 35: (47,000), 368 (01,OX)), 3/0 (40,000 .

\ "do 'add ( c- - :.:ec.-:-cils-0-\:y q~11:gift-1 -trie*. >io add)
.'tis add ^ra biainad fr m pctaognt nts seeds >11 ©cording to

52$ o
the .-t' •'! :>f ratals ®rd Jaofc.lin''* • lis so. la -salted at 41—12"

d liod on ultr-jvidut absoarbtl « at 334 (" ,300), 374 (46,500), 835

< 6,4 0 . ( it35 su; . 47.5-44°, 861 ( 5, O , 274 ( 0,000), 3 5 20,500)
' \ea -tv: • -!>4|:. ira a-lOitre: a-12-tgjo iq Ml

;.*he acid wa obtained fr *r 3 >ts arigdd seed .»il (:>;e .-dulft

ofTlotmtlo) jy ~ @ at, •1 >f c'aa . &?.& o ark % 1*9 an ;pl© vmlte&

at 75-70° a d had an ultenriolot nb sfctio: at 258 (-11,830 , .508 (59,003)
279 (47, ,00). (Tlt^ up. 77- , iu> (44,100), ::80 (5 ,100), 2 O

(45,600)
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(ii) ?~'etrr-doo»^*-e' . >1q ,'oi<t enotior; r 'j .-to ( ol© )

oniorsia: Gj 28, 44
Mbaslo: ? 28

Tries© em the expected -rod oto fras degrat* m of t is acid

(Hi) Mi'- leic cdd 'er-cHon products •' oio )

anhbeeio: Cg 4, . ^ 6, VC
Dibasic: 0^2 G,

>303©'' KVO tfKj soldo o;cf lactou frora t'ue de(T; lotion of xjtn .ooa-

D 12-clio oio -eid. * •« "i u oj give • -b r/e iiiiio? o a all lit

prefers .tiel atuse'. of the p-rf .-mio mid at but is differs oe

lo oo^warhble with the «Kpcrl&ontr.l ettotb n. g thus tho © 1; ro

oviclo oe of profs © tlal a ttack*

(i ) o - deoa lor /lo cid meetion products ' bio )

onbbnaic: :«£>, - .5, .0, ,^u .1
"

: oio: r 0,8, 0} ..0, 1*5 C^-.:
Tneoo results era, the expected cto frcxa the cka^rrdtatian

of Wvleo; -lOsrS- lo o:lc sold, ut toy lo i la: o v.t the c old

■ :1 . c vi .» J-49

(v) ata-leoa- lie ■■oie .■ old auction ?;r ducts ("oio )

onafeoai©: G? 9, 10, C^g iff
ifonaic: 17, 0^ 7

The !c *:';*ot!stl-n ■ . eta arc th oe c ..octed fr- \ oct*- qcrj-7:11-

di tic
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(vi) is" Tdnole- ic Acid ©action prxtoote 'hole )

V. m basic: C., Cf) 6, C-q 66
ibauic C^g Q 6, 0 (C^ t>:xl tr oor)

rtia • rofi -o a are t >sa <xt-. ©oted f?a the fiaaton of oot&heon-G :0

:13»trienaLo acid- She succinic tmd suberic acids ore pretxant only in

trace amounts a d aire not partersred by their corr ;o, ending r.« fecoic

OicT:, tiay «T S O d '" V Cti 3t» • 'r xl xt. r I do >t VOi'/T&BQ- t

d>uble '.:>'d te ar » A© with lir. eio ac&d there is .• evldefor

preferential >xldati.v of the oreetumted oe t'-oa.

('ii) 'rxc.Afl. rdo old enoiiox - duofca ' olo )

I'. jn-obaeic: .4 ^ 2,3 , G0 1.0? 0^ .0,0
leroio: Gg 1.2 5.4 0^2.5 0,^1.4 CQ 1.0

he© acids ere thxio cuoctod tr © degrsrdi of elcose-5:8:ll 14-

to,roe 4.t- em.J. .lie t. eioie add (1.0 ) io -rte anx' ■■ ua doex rut

re rooent e dou le b > d looser at A 9, the rodoot rrlses frosr. toirdml

xisoKidfstixn of t?oo 1:4:7:10- fleer'tot1'oo-e qya to ■ ,;«r -sent in the era-

tf.ddoaio mi- . Again there .is no erihetseo of prefers ti^l attack of

the oxitlial j; sot on t nible bonis. : chceaatognr: of the

et ated de i* da.ti d;- ture is a j*r- in i 21 c: ( •) Is ©tbyl
- syrletf to i t.reduced as an Interred ate cUntl n.-d eek (10) io ethyl

pnlnltn c - it irity in tho ax "t» toriol.

(viii) Jxt 'aor- ion - Ia ' id ©action xr ..-ucta ( >lo. )

x>r; io: .3, OpC). *»., • 70.4
Di oaio: C^a.:-'. C1Q .6 .f,0.8 G,, 0.4



The- c gradation fragments denote an acid, vith 18 carbon atoms

cleaved (i) mainly nt£9 and £11, and to a leaser extent at (il)£lO

and (iii) 8, This pattern is suite different from linol io acid

and indicatee a cunulene structure, th minor components cannot bo

ject'd ao secondary degradation fragmente rinco each is correctly

partem re< . Further evidence is therefore required before the at^uctu

of the acid can be determined and this is provided by th ultraviol t

"bsorbtion spectrum. The spect urn, in this case, ineicatos a con¬

jugated cic-ne ehromophore to be present, Th structure of th acid is

therefore oetadeca—9»10-dienoic acid, cleav g> at (i) being expected,

rt (il) arising from a conjunctive shift of th double bonde and at

(iii) still being unexplained,

Thic mino: ol^evag of th" bent! just outside the conjugate

system a the end nearest to th" carbosyl group seems to be charac¬

teristic of this typr of aci< . (s< belov), hilst it ould appear

to be an inherent part of the r action, the possibility of double

bon isomerism oannot finally b ruled, out,

(ix) : la or. l r/: fc Acid netl >n pro ucts (Mole )

onobrstOr ' j- 1 ft,, * ,9» dp e»0, 0^ 4,0, b*T> 5^,1.
I 1basict Clo4.0,C1?2.3,C11?.5, C10U3, C? ?3.?,Cg 1.9.

The pattern of this degradation mixture io characteristic of a

conjugated acid. An ultraviolet spectrum of he acid indicates the

presence of a conjugated t' i n group, thus the acid lr

octadeca-9:11:13-trienoic acid. Cleavage atA 9,11, and 13 is expected

cleavage at £10 and 12 is ffrora a conjugative double bond movement
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and cleavage at A 8 le again unexplained. These resultn, therefor?,

do not preclude a trace of the £\Bj10»1P ioooer being present in the

lr» oetearic acid. The mr r^h Iraing proportion of the rhcrtest of

the expected dibetsio acide io also characteristic of the partial

oxidation of a colligated acid, h moot probable r aeon for thie

laj C r oov ry is that this acid io not subjected to furth r o: idation,

'*hich is not th can for th other dibasic acids. Th co* apon-ing

effect To h shortest raonobrrlc acid (in this case C,. ) ?ill not

generally h • apparent sino th volatility of tlx ret' r al-ayo

r suite in n poor r covery of th short chain monobaslcs.

(>) ft -lla' oat a?io Acid Reaction products.(mole )

frionobasiciCg 1*6, C^l*> > C^1»6S Cg?.3, C^?.Ot ^*18 5d.6.
- iboric» C^.j »f» «i( C101.5# C^?l«8j Gg**9*

The int' pretation of thea r?suite ie analogous to that used

for(^lteoateirid acid and leads to the same structure, namely
©eta •■er~95lljl3-l i aoic neie.
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(jd) u dcio "cid eaotion produeta (: ole ;)

noboaic * Cj 1«2| C^, <%7| Cy 1*2 j Cg 2«8| Cg 2«S| G^q 1*2 Cj^ 4fl#i
.do* ^13*"*^' *'U '• }* .j• a 1»7

dhe stx* ioturo of* punloio roid la siioi • r»rl* show?" to o© oottvdeoa-

f :11slS-trienoi© ncitU

(xii) ctndocntrie ■ do /.old q: lotion roduots ( ole )

had©! v !■ p 0«oj L«g 1»1| tg 3s j ^'IQ 1*5> - ^ #2
-Li' do: Cig1.0, 3^3,4, • » LI. 2*3, :• 1 -.0 ,tmoo

"ho po or f the degre&ion or .8 *jta •..•.! Use ultraviolet a aetata

of to* acid aro again i>mntoteri&tlo >f a co>vi* 3tted trio a. '4jo

atruot-re 1- id ;*- "o c xjfc-tTeo 10 \L8-trio" io cid . ii'u t a , • .uifc.ility

»f a traoe sf tlw? 7:0:13 !•>:> cr« '•,« or^ct ra n :ro©» vrith d:o r.r.-.vv a

54
tfjr ;o*.«r sti i veatl *r tod tills aaid obtadad ihrxx toots :ari old ueed

dl.

' *111) : ki tolbiq old ' east! -n .. ro&uota ("ole )

hade y •4 » Wg 0*5 > •■■ 'g s i| g * I s8
J* sio • H * ' ) -|Q # * 1

do© deisredatiun froc? ;e ts denote a o; J gated noid tout aa.'er

olorvo^e ooeura only at Zi lis '/.he ultr 1 >let spectrua of the ocicl

iaricr-.tea tie e o-y:© chronorfcose to be yireaent a a tisuo Hi© acid lo

OO'o <te©a- ' e-il-e; . ;4e cod A*

58
i00 triple ag-sd hca bee repo.-fced to react with eracMe but

w th a reaction rate j Jy or» thoucKvllth that >? tm etlplordo head

(aeo aiao pl33)s In oehtalMe acid, h.wover die triple bond reacts with
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,r,3» M

1 ;. 01 ©pocmtiai of the rti 1 uxAda&i products frcua orocEdLflanlo
odd* 10 2i ooluang ofLiaan Ion :th 4ft j ta,; arot'.jr© 200°
argon flow 52.3 a • p» -iaj detootor valtcga 1380/| load
0,1 yul. o 3 : a-ctoi- of a .aaronee: (1) aat^l ^joswsoata,
(5) dtalfyi plalato, (:'.) sstigrl n»! cmoato, 4) dl atiiyl
oubemta, (S) 41riol,v/l aaola-at©, (0) sathgrl laurnte, (?) di¬
ethyl aru'toof oft seta, (□) catftyl rqyristate, (9) notljyl

per ,tadeocr ' te, (10 aet'yl Isdtate, (11) dluot'grl tetro¬
de** edloote, (ia) raotisrl eraohtieto.

'A;;. 23 ..0:;,£iratio:: of tto partial jo -jraduote ftrota o ai tura
of liideio aoid (0»S5 uw . e>1®) a A teirfttoo-7-e; olc Gold

*1 • rjola) 10 A .« «, ©alarms oo3ob length 4f j

to.^o*r.t«ape 200° j argon flow S;;«3 ial, p. on; detector
voltage 1000/; load G»1y^l. ea :a in ardor of a pecrcrToa
(1) raetbyl j|-heptarm.ne, (2) vaat'jyl jB-norjp acta, (3) dl~
rotlsyl aAaelate, ( ) diboth 1 asela-ate, (3) laoti^l i^riotat®,

(6) aiast!^/! ddaeeiedloftt©, (?) aetl^l palsltatG, ( l) £»tl?yl
stoerat©.

A 25 o- or fcian of to /a-tio. L .. idatj an pro&sote fr.u ft Axt re

of linaleio eoid ( ..173 n» nolo) and oct'^ lo or? ill-Clon -ic

noid (0*183 ra» oole) 10 Ap* 1 otdtCB! eolum Ion. 'ttx Aft*
to: rraraforo WO°j ergon flew 33*0 ial* >• . daj detector

voltage lOOOv; load 0,1 ^1. IWaica In asdar of apnearu: oo:
(l) ■ efyl ^heptft 'soft'.-©, (2) -at' yl r»-i onnrn-ata, (3) dtisthyl
isolate, (4) Methyl n» dideoenoatev (5) dlnet yl asela-ftta,

(6.) diaettjyl u; .dace edioftte, (?) diioeOiyl doflecas ediOGte

(0) oottyl pedbitate, (9) aothyl otearate*



about a third of the rate of the ofcbylerde bond, this tat be due to

the o-«;^RtloKi between the two centres,

(xiv) flfrtilffttfrll M&
The partial oxidation of this acid was repeated em & •

larger seal© (0,3g,) ead the reaction products aaa dned fear ary cyclic

otsrial# A disouasix. of th® experiment ia reserved until p 139

yolio notorial wmilting .from the action of a perweid oti too

l:S-haxn i®r» aystee should bo a 1:3»d' eubat1 tutod- ' :6^volol«xaraodiol.

It isms time verified that oyol -hexanfr»l s4-diol did not undergo

fission when oxidised with the von iudloff reagent.

The partial oxidation of the cold wis carried at ea usual

except that fts'ter the von udlofff oxidation the aqueous s lutim of

products ens ■ -onoentratod to 30 al, in a rotary-filja tw^oKitar prior

to extraction tAtfa other and ohlorofuna, She dMLoroftiam extract con

tained no mtarial, be material extracted vith ether one esterifiod

(lioOt^ &1) to -ive the nirod eaters, (0,S784g, w ioh were aubjeotod to

a urea odduot separation to give two fteoU««) (i) U,F,A» a 0,2127g.

and (ii) *T,U,/-»F» m 0,1196g, (Fo cl raftmiy 06 )•

lie fractions wore analysed by gas ohra^togrnphy, Fraction (i)
contained laondbaaio mi dibasic and son basic acids only (99; •

of mixture accounted for) end fraction (ii) contained only dibasic

end cu n mo mid dibasic acids, (96 > of the rdorture eooountod for)
.'ho reaction products therefore contain no cyclic material,

(2) rdjjouasio.-, of Hft^tg^vga Ffrvflp -'ci^t

The degradation frr-ipe t. from tic partial oxidation of r:iomtI;iciv4.d
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and polyotheno&d adds of the Methylene interacted type indicate clearly

in ail case.. the chain length of the acid end the -xdb&c and position of

ti»e double bonds, ileoo»xia*y de xradatton is v.'iy slight and leads to

rrxJuots which ere not «drod by their oorroor: rsdiisg frsgpsasits a-el can

therefore bo rebooted, nethod is also asp lioahle to deteraiuing

tho atruatura of aoi- s aooteirdr.:, the epoxide fpvoug (p,135) or the

did group, differential rate of r -action batwoe ethyleo&e

acet Ionic centres also o; abloe the latter gro p to b & -tooted.

:o degradation frccrenta fpa a conjugated acid pr &m t a disr¬

oot ristio attar, f r this t. .e of mleoule but spectral date la ."-•loo

re$. irsd as arlditioml ©vide oo be? s« the atriot.-ra a. be deterdned,

7h® results - ; : isiste.-tly oh vr a tr ee of poadti rncl ieoaeriara to the

double bond structure, but this la soot probably a r--noti.a» artafreet,

lbs ois/tm• is o.jrflguratiori of the dxble bonds in oonju^ated cold©

dxja not i«av» any effect upon the p&vtlal o*4deti:)i» ruction,

"There is little or r.o evi-'ie -o© for t .& prefer®-: tial atta !c of

erf .rtaio c -id on v-:.o d.» bio bonds ix; a polyethenoid ooid,

(3) mrtiol 'siO.,- ...I ■ - >f '-old Ptouires
gA jy •—^3

Several wjt era *" 5 Ixtiv.; studied the rotes of -oxidatl m of

una--?,turn ted laolseules by -eroolda. b xs • --cot oorarspn procedure has been

to osesure the rate of vU6op:-teara-oo of the >.?r*-oid by 41 ir? ting aliquot

octions of t-«3 taction rd.rn.uans, '.Ids iaxth d is rot hsswer applicable

t studying rct e if o ids,' ion vd"..h -• - fcardie aoid since this o.«|20isad
'S3

io relatival; unstable a d loses ox, e r: -idly . ho rset'iod

developed fir the present t .- I: v;. ioh deduces the extent >? oxidation



frosa the pro&uota of the reaction can however be adapted to sfcuafcring

the relative retee of cmidstiaja*;.

Sech ea^wrtrasnt consists of a oaepetltloi reaction between

tee types of tsolsouls, t .oreiby ensuring. Uiv t ©sofa 6!itltjr is given

exactly the esse reaction conditions for the seas reaotlaa time* '3je

rato of oaifiation of eeefa golecul&r species is then proportional to.

tils .percentage od&atio of s«*oh moid* The percentage oxidation is

oo-frated 1 the. following jasnasri- ■

* Oxidation • ft tffft.foMt) MS
(rbove ex ireaoion ♦ ft ujsae&diaed acid)

T,of v<hen the sole of the to*** and dibasic frataents trota cms double

bond do not agree then the greater vales is taken far the ft

oxidation calculation*

r.ooulta

(i) TetrpcJeo-7-enoio Add (0*82 a* raole)/hin >leio Acid (<'f*8S ta* sde)«

Feeetion products (mole . >)
" 'oriohosio« 0^ 2»-*>g C? 15#Of Cg **5, 33*5, »6«8
Dibasic; ^12 8*7, Gy. 12*1, 0^ 4#5

A chr«aRtOsjra® of these degradation fragments is ah wn in fig, 32,

The mothy1 palxaitats (peak 7) was Introduced as an internal standard*

The results for tie Cg rnd 0^ aonobaaios axae from a chracaatogrnn run
st 130® (nt oh wn)*

% hdd&tionos onoetlienoid 40 ; diotbemid 10

(11) Oleic Acid (0,18 ou raole)/ anrdeco^lO :lS*aie»olc acid (0*17 m* m le)
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T. recti on protuctc (mole )

:onobneie : not reoord'-d 13, Cjg 3?. 0l9 ?«.
ibp; ic i Cj, 3.0, C^p trace- 16, ".0.

Calculations are made from the dibmic act n only einoo the cam#

monobaric aci< o arise fro© cleavage of both molecules. The / oxidations
are calculated froo corrected figures, alloing for th 10 ' linol Ic
acl< in th< homo-linoxric aci<

Oxidation** Monoothcnol< 35r? ie,th noid 17 .

(ill) Oleic Acl (0.176m. raolr)/ oct— ea-7'11— i noic Acid (0.197tt»raolf
faction products (rrml« )

Monobasic : Ct( %9» C9 8.7, cn 3.9, 0%Q 66.0
. ib' ric C1|5*5* C(j 0.7, 3.3.

The calculations? of the oxidation® are made on the assumption
that the stearic acid is recovered to th same extent from each source,

c idatione Ol ic acid ?? ", ieo-linol ic aci<. 1 .

(iv) Oleic Acid (o.l55 m.tnole)/ Arachidonio Acid (0.137 m. mole)
inaction prooucto (mole )

lonobr f ic?C6 - ,C<, lo.O, Cr 1.3, 1.5, Cl8 38.0,C?0 3- .0
liberie iC14 1.0,14.0, C21 0.9,Ca 1.3, - .

The rynbo' - signifies that the acid - an recorded cunlitatively
only. Calculations for the oxidations are corrected for the seelaic
acid which come© from th bio-o-idatlon of the arachionic acid.

/ oxidations 1 Oleic Acid 28' t arachi< onic acid 15. •

(v) Oleic Acid (0.1-7 m»taolo)/He: adeca-StlO-dienoic Acid (0.159 numole)
1 eaction products (mole )

Monobnrlcs Cr 1.1, C„ 0.9, Cn 19.4, Cp 2.0, 0., 14.0, ClA 33.0

c10™44
Oxidations: 01= ic acid 39 * conjugated dime 38 .

(vi) Oleic Acid (0. 485m.mole)/'fetradec—7—ynoic Aci (0.49 m.nol )
» action products (mole )

onobnnic t trace, 17*5, 37«0, Cjq 26.7 .

ibasic C? 1.0, C9 17.8



Oxidations « Jioic tu&d 40 3 aoetylenio noid «6

(vii. AoiC' oi" . •„» o>le).AXoKMloca^ilO-dlysi ;io Add (<V"9 a. aola)

eeatioi t • <xk> 'xitsto (a lo • •)
"

Mmbasics Crt 10,5, Cjg 4S»0» CJ^ ."'4.0
dbaoic: Cr, 12:.5

Ixidatlono a loio tuad 87 i diacet;. lario acid 0/>

(vlli) fetradeo-F'-or.oto /cid (4,204 m. raola )/</'Eloe stenrie "old

(0.132,;% r.ioXe)

auction vroddfeto (nolo ")

nobaslo; 0t/ '.4, (Cn4C(,«Ca40g) 1.3, 14 4.0, 4^,, 4.0
XB' S.1,0 ; - 12*0, vr; . .0, . 4* qj n ;

a Ootra"@o«r-olc uoici 27 ©lee- ssteeric acid 30 .

(l* inoloio . -old ( .!•: 1) u ; sole)/ .otedacu-7 ill-dierv'dLe Acid " .173 . oX©

section ,roduats (raol© }

:or,;ib; o:l«J: CQ 1.3, C? < #0, Cg 2.7, 0U 3,0, 0^ 63,5
Dl. naio: 012 4.2, Cla 7.5, C; , 4,2, C? 4,0

A chr -int: :ns:i of tb© above degradation fVuysenta is on mm in, fin.

35, the aeihgrl imlrdtata (pe^ls 0; vm 1 -t'-\>duo0d 0.0 au internal, etc-;. t!r>*d end

t r Baits 4 ,y t >: a youaola acids find Cy ere Ol\ LouieV..vna bar 4®
o: idatioraj are made on u,.o •• sou t tins th t the stearic acid Is re¬

covered to the ;a a ©set© t fro each ox.roe,

Oxidatl no a i ole lo o.old 00 j ia:>»llnoleio acid 20

:.'x) -dnoleio /.old (0.174 n. uial«)/"raobdtksdo Aoid (0,173 a. :.vole)

©action orjdacta Mole )
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j'ii basic* 1.0 '-'q j 1»1) ^18*"''®*® ■ T*50 "'''*
! XcxysXc s ^12^*^* '• .. i 1*6Cq ii»0| 0,^1.1 Og 1*2, Og. Q.G

The oaloulrtiors of ths . osiiatio. a ere based on figareo

oorreotei for the oseloio acid which is --reduced by th© bla-axidatt m

of tie sraoSildoi&a acid.

Oxidations a limleio JioUi 17 j areohidognie acid 1G

(si) 7®m lie Aoid (o.l07 n. rx>le)/3etradao-7-«n ic Mfl (0.172 a. art#)

©action products Co Je )
"

> ibasioi Cg 1.4, 9.7, 2*4, 0.,^ 10*4
iibeelc i 0^37.0, U? M.;i, 14.9

71-jb crea&de group of vomolio aoid la c . j lotely ©leaved by

the partial oxiiation reaction, vor die cold r; >t oaddia&d at d 3 is

therefore ensured b„ toe Q-.s-ttity f dibasic leeonrsd.

o&datiom « Tetrads©©-;:*!© odd 77 j vorrwlie ooid 55 '

(xii) *4?x>l©ic foid (0*172 i». mle)/Tetr©d©o-7-en »io /old (0*18.:. o, ml©)

■artirl oxidation v.1th jaaraoeii© sold*

The no'do v?oro ^xidiaod with .I S ral. £ a reagent yrap&red

fra :lr.eial acetic acid (1*0 ol.), 90 hydrogen eroodde (0.25 !•)

and eoraxMstrrted a Iphurie acid ( :0 . :*), otherwise Use e^erfcaontol

rooedur© was l-lo tic- 1 to t at used f r the porforoic acid oxidstie a*

cootie products (raole )

a ic1 sics Gg — vj , '.1, '<q ■ ii1 32.0, i'IS to.7
I ibr- io: 0.0, C? 12.5, C0 11.9
"

• .kjidftttona s Totradeeenoie aoid 20 j llriolei acid 40.

Table 22 eontoi. a e. mxamry of the results obtrdrcd froenthe partial

09ddati« -<f acid cdstures.



-186-

(4) laouoaion of ■■osu tg frua rgytlal •jadOaUon of /old .air*

Clio reou ts c&t inad frota the ; *rtiel oxidation of una; turrted.

fottv sold* with ■■ erf 4»do ecM indicate thet the rates of wddatio©

of the polyethenoi.' adds relative to a so oothcnoid acid fall into

t'tree groups i (1) The neetylenie acids, relative rate nil} ii)

the linoXeie eeiA %: • e, relative rate 0.5 (indepe dent of the number

of double oonde and (ill) the iao-linolaie. conjugated diesa e-.-d

t^-le ede acids, relative rate 3U0# She fi urea ^ivo.; in Table 22

proh b v hove e ate. da d «rr>r of S tout the aroeo-ebec!fe espeidaents

(see notes to the table) indiento t!» overs! correctness of the results,

ill the experiments ooaiste tly show a a .prising low relative

rate of oatldation f ,r tic polyethen id acids - rosults which differ
QfJ ' f)

nr.adly fre truss© obtained other poracidn, Twom et ®1'>V *

Isove oh t» that linoleic and 11 clonic acids acidise faster Hen oleic

AO
rci - during their riKCtlo:. with pemoetie neid and Sahara"" states that

llnoleic acid oxidises SO f ster than sloes oleic with the staae reagent,

fh-ase o serrations are b >tr out hy experiment' (sll), f!ae substantial

differe oe between the rsoetiu a of porf >r:dc and ouiior persoids lies

previ \m%y been noted by Seem et el ** "l as lias trie fast reaction
14

between oleic a d erf r ie acids •

I» direct contrast to t'icoe results ere the relet!, o reaction

rates --secured during the autosidatlafi of 'the polyetlie oid acids, v.:ith

resect to leie acid the reletivo sutoaddetion rate of linolcio odd

4-Z 47
is 12 a d for linol©: :io noid 25 ' , his reaction has been sheen to
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:-rc.-T, acid ma s02al 06oi®", q&IDIs,'

• .• •>■>. •-. ' -. ' ?
i

l 11 1 U rat10 uu i

(i) \^v 40 ; fb; 1:0,45

(ii) 35 17 1:0,48

(ill) v\ 33 31 If0,01

(iv) \^\/vv\a/ as IS 1:0,54

(v) V\ \J\/\ 3© 58 1:0,97

(d) V\ \#\ <0 3*6 1:0.06

(vii) 'V\ V0\^v 37 0 If 0

(viii) VA \aaa 27 50 1:1,11

(Ik) ✓w\ 30 30 1:1,45

GO w/\\a^\a/ 17 16 li0.94

(d) \S\ \^\ /a/ 7* 35 1:0,45

i« h

; («u) \/v wv
-

38 46 1:1,64

otes to gable 28

(s) Sx-arinjent# tlx) and (x) fun. ti.-wi as checks an the aansistenqy

of the results, sines tiios? oadLdntiott ratios '.ry be ©aaputed fmi earlier

data*

(b) The ratio of the oxidation rutm of liroleio acid to Jtea-
linoleic acid calculated fr:o experiments (ULj and (ill) is 1:1,30 and

aeasored is 1:1,45 •

(c) 2he ratio of the oddattan rates of liroleio add to araohidonio

acid calculated fraa eagHwriHents (ii) end (iv) is lil,l a d treasured la

1:0,04
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-recced by a free radical racchsetito a d trie inurst sed relative reaction

rates of the poiyetssen id acids are explained "by the foot tlsat these

adds OQctrdn the 5 carbon eysteo (C ,:C'i.;iLCs{jCii} vhieh fans a higher

resonarce er.orgy then the 5 o- rixsn ayston (c:,l:GH.OU) f>und in oleic

odd* fheae hi *h axidati n rates for the polyethe?x>id acids wouM

•not necessarily he oreoted t • be paralleled f r the oxidation ty per*

acids since these latter are eleetr iiilio regents (etioc ino entity
♦48\

Of ) and not free radical* 2he relative oxidation retee ulth rrercselfa

for the 7>>3yetoe old acids containing 2, ,% etc* double bonds night

however have been expected to be in the ratio 1:2:3 etc*

fhia is however n.>t the case, the rsl tivo s*nte f r limlcic acid

arid verneetio acid is 1)1*0 and with perfomio acid is l:0#b* It

has been sh.wn t at the introduction of so oxygen function into the taola-

aaleprior to paredd oxidation loaars its reaction rate* has

confirmed that rieinoloio acid oxidises 50, slower than docs oleic odd

43
•with erocetio acid and Suhara reports that ronoei «J9tfoetadeoe»»ia acid

reacts at about 50of the rate of oleic acid with the saise pemsIS*

."iose lowered rates have been put down to a lettering in the nuoloopbilie

properties of the double end by the electron attracting properties of

rha oxygen atoo* fhese observe tl «so, whilst o plaining the reduced

re to of or.idati m of lin>lolc acid with pereeetic acid, do not expl&in

t!vs great :'y reduced rato with perfo r&e acid*

fho apparent loBorin-.; of die ruclo *phille rovopo -ties or" the d -• ible

bands in linoleic aei drht be explained b;. the foot t at in this odd

th® 4f electrons are shelved over 3 orurtwrs cUe, wdoh is a reduction
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in the oleotr^n dercity of the d uolo bond e&ztorm ataae e marsd

with oleio add* Som support to thio idee night eerie from tiie

resu te with the conjugated acids wi«n the interaction of the 77-

destrone gives t!se assae ratio of electrons to enxbon a tor.* as in

oleic acid e d the oxidation re.tea are all appredtoately the srsas

(erperimsnta (v) and (viii)

She double bonds of the ao-linolelo type raolaeule ere in

the 1:5 poaiti ins osv3 thus it is difficult to explain deactivation

try interact! >n of tEse IT electrons* '»1i© lowered reaction rate for

this re Id : tight '.ssibly be explained by a secondary reaction In¬

volving oyelioati m:-

H0+ XN

Y
HO /X

OH

The 1:5 double bond o «ocing occurs in sq.;o1©'« arid aruofe cyclic: tion

reeotions have been, a'soro to take place under the influence of eleetrqphlllo
41 48

reagents 9 • Attentats to fl**l mieh a cyclic product ill th© partial

oxidati>n rsocti m mixture h,wwer failed (pl3$ and the cycllsaton

is now thought not to occur*

.? iterated ©xolauaticais o" thio differ© oe dbosmi between

perfcanaic end percoetie told tx/ards OH* exist sorely fail since b th

of these reagents o took with the suae entity* lercrtent difference

does ho, ever jccnir between the two acids* m e y that whilst epeoldation

is the main react! n of oroeetic acid the reaction f perforsjie acid

is hydrcayfortylfttion he difference in the reaction rates of llnoloic
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PART VI

Till th: rAlAiL it Al-a SWTHl'Jl.. OF SOU- LOI.G CHAUi ACIDS

(1) Preparation of 9tlO- poxysteario Acid,

Pure oleic acid was prepared from, a commercial sample of the

acid by the low-temperature crystallieion technique of Brown and

ihinowara1. P©rbensolo acid una prepared by ultra-violet catalysed
2

autoxidntion of benraldehyde according to the method of Sworn • the

epoxidotion of the oleic acid was carried out using directions given

by Swerr^ to give 9il0-©poxystearic acid. (53$ yield).

CH,.(CH2)7.CHiCH.(CH2)7.COOH > Cn?.(CH2)7.Ui^9H.(CH2)7.COOH.
i ccgentsj- 1. Ph.COjH.
(2) Preparation of ;ior.ndoca-l^sl3-djonoio Acid.

The acid was prepared by the method of hittcut and Sutton^.
Linoleic acid chloride wea prepared from pure linoloic acid and

oxalyl chloride and was treated with an ethereal solution of diaso-

oethane. To a methanolic solution of the diasoketcaie was added a

solution of Oliver bensoate in triethylomine. The inothylnonadoca-

dienoate obtained was saponified to give nonad©ca-10»13-dienole acid.

(75 )• Gas chromatographic analysis of the fully reduced ester

indicate that the product contained 10; of unroacted linoleic acid.

B.COOH—b B.C0C1 —> B.C0.CHK2-i. B.Cllg.CO^CH^ 4> R.CH?.COOK.
B-0H.4SH9)JI«CHiCU.GH9.CHtCK.(CH9)7-^ 4 '

k„/l4l K, 4. KOH/EtOH.
, 3. Fh.Co/^ 3

Reagents 1. (C0C1)2, 2. CIlgHg
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■■

(3), Synthesis of Tetradeo-7-enolc Acid.

This acid has previously been synthesized by Taylor and strong^,
1»5—JDiohloropentane, prepared from pen tamethylone glycol and thionyl

chloride in the presence of pyridine, was refluxed with sodium iodide

in dry acetone to give 1 j5-chloroiodopentane. n-ney.yl bromide was

reacted with sodium aoetylide in liquid ammonia to give oct-l-yne

which when coupled, via its sodium derivative, to l»5-chloroiodopentane

yielded l-chlorotrideo-6—yne« This latter, when refluxed with alcdiolic

sodium cyanide and sodium iodide, afforded l-cynnotridec-6-yne which

was converted to tetrndec—'7-ynoic acid by the action of alkali. The

ncetylenic acid was reduced by Lindlar'o catalyst to give tetradec-

cio-7-oriole acid,

ho,(ch2)5.oh ci,(cn2)r»ci —ci.(cng) ,i
CH3,(CH?)5,hr —CH^,(CH?)5.ClCH -i_? CH?.(CHg)5,G!C.(CH?)5.Cl 3 >
GH3,(CH2)5.ClC.(CH2)5.COOH -—^ CH3,(CH2)5,CH?CH.(CII2)5,COOH
leagents i- 1. SOClp/C.-iyi, 2. H/HegCO, 3. CHlCH/HahH,,, 4. C1.(CH?)5,I
/BaBHg, 5#(i)BaI/HaCN (ii)KaOH, 6. H / Lindlar's Catalyst,

(4). Synthesis of Qctadeoa-7:ll-dlenole Acid,

This acid which has not previously been synthesised contains a 1»5-

hexadiene group and is thus similar to the iso-llnolelc typo of molooule

observed by 5iley^ during the partial hydrogenation of methyl parln-

arate, A synthesis of an acid containing the li5—hexadiene system,

trldeca-^j9-dl©noic acid, has previously been reported by de Survllle,
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7
Iivett and Button .

Hexa-ls5-diyn© ®rb prepared according to the method of Raphael and

Sondheimer8 by the bromination and dehydrobromination of l»5~ii©a»~

dione. Bodeca-1 15—u 1yne was prepared by coupling n-hexyl bromide to

the mono-sodium derivative of li5-hpxcdlyne in liquid ammonia and

wao isolated an a pleasant eselling liquid.(25 yield) This wnc then

coupled to 115-chJ oroiodepentanof via its codiur deriatlve, to give

l-chloroheptaaeca-6ild-di3me which was converted to ootad@oa-7ill-

diynoic acid by the usual oecuence of reactions involving sodium

iodide, sodium cyanide and sodium hydroxide. Partial reduction of

the diyiv acid with Lindlar*s catalyst gave octaileoa-cis-7icla-11-

dienoic acid as a low melting oil.

Ca2«CH.(CH2)2.CHiCH? CHgBr.CHBr.(CH2)a.ClIBr.CH2 Br — *
ciilc.(cH2)2.cIca •—* ch3.(ch2)5.c!c.(ch2)2.cIch
CH3.(CH2)5.C!C.(Ci;2)2,C!C.(C!i2)5.Cl __5_^
CH3.(CH2)5.C!C.(GH?)2.ClC.(CH?)5.COOH —^S>
CH3.(CH2)5.CiltCH.(CH2)2.CHfCH.(CH2)5.COOii
Reagents s- 1. Biy yo, 2. 3. CH, .(CH^.Br/KaWU
4. Cl.(CH2)5.I/HnHH2f 5.(i)SaC»/SaI (ii)KaOH, 6. iyLindlar«s o«t.

(5) hynthoois of Heaadccf>~S:lO--i noic Acid.

This conjugate acid bne not previously been prepare •

jb—Pentyl bromine was coupled to sodium acetylide in Haul ammonia

to give hept—l-pno which was convert®.: to 1 -heroraohept—1 -yne by the
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aotlon of sodium hypobromite. lt6-ohloroiodohexane woo propored from

hexemothylene glycol by the method already outline- for Ghloroiodo—

pentone (P144) nnd was coupled to sodium acetylide to give 8-chloro-

oct—1-yne. Thin letter woo converted to nonnn—8—ynoic acid by the

usual sequence of reactions with sodium iodide, sodium cyanide and

sodium hydroxide. iiexadeca-SiIO-diynoic acid was then prepared by

coupling together 1-braaohept-l-yne and ronrn—5—ynoic acid in

methylamine with a cuprous chloride catalyst according to the method

of Chodkiewicz^. (86f, yield) The dlynolc acid has a melting point

of 32-34° and an ultra-violet spectrum as reported in Table 23.

The spectrum shows four peaks and is similar to that reported for

undea—3i5-dijdioio acid by Meistars and Vailes^ '9 but differs from

the spectra rported for the C^C^and diynoic acids by ^oedon .
Table 23. Ultra-violet Spectra of socio Diynoic /elds

ACIi i
XX c- e X* c- X* €

1
Hexadeea-o 110—diynoic

- 2150 358 2260 419 2390 413 2540 238

2
Undec3»5"di oic 10

2135 500 2245 490 2380 400 2525 230

?
Heptadeca—10»12-diynoi 11

«• 2280 575 2350 445 -

2
Oo tadeoa-9t11-diynoic 11

2210 430 2280 4>0 2360 >20 -

8onadeoa—1Oil2-dinoic' 11
— 2270 470 2370 320 -

*n oyolo-hexane. 2. In alcohol.

Crystals of the hexadecadlynoic acid exhibit photolability,
IO

previously observed with other diacetylenee by Jones and Whiting .

un exposure to daylight the crystal surface becomes covered in a
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vivid red polymer insoluble In the liquid acid and the more common

organic solvents. Partial reduction of the diyne acid with Lto&ar'a

catalyst gave heredeca-cis-81ois-10-dienoio acid as a low melting oil.

The ultrr-violet of the dienole acid in methanol showed a single

peak at 2340 A with £*3.2 x 1©"*.

CH3,(CH?)4,Br—h CH,.(CH?)4,CiCIi CH7.(CM?)4.Clt.Ir ..I
IIO.(CH2)6.OH !?> Cl.(CH?)e.Cl —CI.(CH?)6.I |»CI,(GH?;6,c!CH

HfX3C.(CH2)6#ClCH ...11
i + ii—l> ch3.(ch2)4.c!c.c!c.(ch2)6.coc«
CH3.(CH2)4^H?CH.Ca?CH.(CH2)0.COOH
Pop gents s- 1. CHlCH/SaHB^t 2. KaOP-r, 3. SOClg/C^H-K, 4. Kl/P.e2C0,
5* CH!CH/Kal3H2, 6. (i)UaI/J?aCE (ii)NaOH, 7. BeHHg/HgO/CuCl/KI^OH,
8. Lindlar*s catalyst /

.-AW hXMi ETAL.

(1) Preparation of 9110- poxyr-tearlc Acld^.
rurlfioation of leic Acid*.

Oleic acid (I50g.) was dissolved in methanol (1.5 !•)

and allowed to stand at -20° for 24 hre. ( ry toe / acetone). The

white precipitate (7.5g.) was removed by euctlon at a cooled Puohner

funnel and remained solid at root, temperature. The filtrate wee cooled

to -50° for 2£ hre, and a further crop of crystals (9?g») wea collected

on the }uchner funnel. This precipitate melted to a pale yellow oil

at room temperature and was tn! en an the purified oleic acid. The

residue (49g») remained a dark brown liquid at 0°.



-148-

freparati on of i-erbengolc Acld«

In a 1 litre, three-necked flask fitted with a thermometer, a ointorcd-

glaaa gas bubbler and r. reflux condenser cooled with dry ice and

leading to a vacuum line, bcmxalcohyde (52g.) wea die-solved in acetone

(400ml.) The flask van partially immersed in an ice-bath and irradiated

with a 1000*. mercury lamp, whilst & constant stream of dry air was

drawn through the solution for 6hrs. reaction temperature 5-10°# The

peroxide content of the solution was determined at intervals by

withdrawing 5®1* samples and estimating the ialine liberated from

acetic acid/potassium iodide solution, with standard sodium thlosulphste*

The content of perbenmoic aoid was 3&%«

: poaination of oleic Acid.

iurifiod oleic ©eld P5&*) was dissolved in porbenroio acid

solution (40Qb1«,0,178 mole, active oxygen.) rt 0°. After standing at

room temperature for 40 hrn. the peroxide content of the reaction

mixture was determined and it was found that $yt of the peroxide had

reacted. The solution was cooled to -50° for 6 lira. ,filtered end the

precipitate washed with cold acetone, to give crude opoxystearic acid.

(3-»7g») l^'o crystallisations of this material from acetone (10ml. per

g.) at -25° yielded the pure epoxy acid. (I9»4g. 53i£.,nup.55.5-56°,
/>oxirano oxygen 5.37. calc. 5*36.)

(2) freparntlon of Uonadeca-lOtlB-dienoic Acld^.
lure linolric acid (800rag.) wee mixed with oxalyl chloride (lOg.)



at -20° in an etmosphere of nitrogen, and was occraionaly skirled

during p period of ^2 hare, at 4°. hxcees of oxalyl chloride re¬

moved under vacuum at room temperature. The product wan taken up In

dry ether (lQml.) and added to a large oxoeon of diacob©than© ,(

prepared from Sh-ni troaoracthyluma 2.0g.) in dry ether at -75 °*
The mixture stood linear nitrogen for 2 hrs, at r>° and the ether and

excess diecotaethane wer-• then removed under vacuum at rooct temper¬

ature. The diss* okaton© wo to: en up in methanol (10ml.) and fry ether

and added dropvdee to a solution of silver benroatr (POOmg.)

in tricthylanine (2ml.)*" The blnok suspension, from which nitrogen

wps evolv d, we allowed to stand under nitrogen for 2 hrs. at room

temperatti.ro. The solution was? then taken up in light petroleum (b.p.

40/60°) and ws washed twice with hydrochloric ieid| tvice with

2E sodium hydroxide and finally with water and dried over anhydrous

magnesium sulphate. Tho petrol wrs removed under vacuum and en other

solution of the product allow to percolate throu h a column of

charcoal (15cm. x 0,5cm.) supported on a thin bed of siliconized

Kyflo uper cel. vaporntion of the eluate gavothe eeter as a col—

ourlorr, oil, (t-5Bmg,,75/-)f which wan saponified by refluxing with

0.51 alcoholic pot-" solum hydroxide for ? hr. The acid wee recovered

by ether extraction end stored, at 0° under nitrogen until require .

Geo chrotnat-gra' hie analysis of the fully reduced eeter indicated

that the hotpo—llnz'jeje ncic container 10/' of unroscteu linoleic
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(3). Synthesis of Totrrdec-?-enolc Aclc.

1»5-1 lchloropentnne.

lento methylene glycol (10Gg.) and dry pyridine (14ml.)

were placed together in a 1 litre flask and redistilled thionyl-

ohloride (POCsil. ) wee added slowly to the well cooled and stirred
.

mixture, at such a rate that the temperature remained et 25°. After

the addition, the flask and contents were heated to 100° on r> steam

hath for 2 hro. Ice *nd water were carefully added add the precipi¬

tated oil taken up with light petroleum. (b.p./0/60o). The extract

was washe twice with 50/- sulphuric acid end once with sodium

hydrogen carbonate solution, dried over anhydrous sodium sulphate

and evaporated. The residue on distillation gave 1«5—dichloropentane.

(119.5g.,8T/.,h.p.7B-8l°/20raa.» liti5b.p. 79-80°/21mm.^ 1.4555,
11ti6 n*° 1.4563.)

115-Chiorolodopcntane .

lt5-Eiohleropentan© (H9*5g,) «bb added to a solution of

sodium iodide (l?7g«) in dry acetone (780ml.) and heated on a steam-

hath for 6 hro. luring the latter stages of the reaction violent

humping occured as the precipitate of sodium chloride formed, r.'ater

(900ml.) was then added and the precipitated oil wee taken up in

light petroleum. After being washed with water nnd dried over

anhydrous sodium sulphate the extrect wee evaporated and the residue

diotillec through a 1m. helix-packed fractionating column to give

(i) unchanged dichloropentane (h.p. 79-80°/20am.), (ii) li5-<Jhloro-
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iodopentane (b.p. 75-77°/^., Utl5 b.p. 75.8/4mm., n^° 1.5?80,
liti6 n^° 1.5~04, 100g., 51/ .) and (iil) ls5-r i-lodopentnno whioh
v/RB not distilled.

oot—1

Liquid rammonia (500ml .) »b placed in a 1 litre ihre«-rieclee>;

flank fitted with a stirrer and a gas inlet tube, and wan cooled to

-35° by placing in a . omr containing dry-ice and acetone. A rapid

stream of acetylene, which wee purified by panning through a dry-

ioe trap and two vrsh—bottleo containing concentrated nulphuric acid,

wr-s passed through the ammonia. It is advisable to place aleo in the

acetylene lino a mercury blow-off valve and an empty gns wnah-bottla,

in reverse prior to the reaction vessel, in cane of a suck-back.

Sodium (11.5g», 100/ excess) was th n added according to the mr-thod

17
of Campbell and Campbell, at ouch a rate that the solution did not

turn blue. After the addition of all the sodium th acetylene was

shut off and 1-bromohexano (41.3g.) w-n addeu during h hr. and the

mixture stirred for an additional 3 too. .Ammonium chloride (15g.),

water (150ml.) and ether wore added and the ammonia allow d to

evaporate. The aqueous layer was extracted «.*ith ether and the

combined organic extracts were washed with 2N sulphuric acid, sodium

hydrogen carbonate solution and dried over anhydrous sodium

sulphate. The solvent was removed through aim. fractionating

column and the fraction b.p. 75-78°/150mm. was collected as oct-1-

yne. (9,.9g.» 36$., n^° 1.4200., litF b.p. 76-77°/150mm.,n^° 1.4157.)
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1 -Chiorotridoc—6—yne

Oct—1—yno (IQg.) In ry ether (?5ml») wrs slowly adder to a

stirred suspension of sodamice in liouid ammonia (?5°ml») prepared

from oodium (2.1&.) in the prenone© of ferric nitrate catalyst (5Qm^»)
18

by the procedure of Vaughn, Vogt an- Uiruwland, on. cooled with

dry-ice an. acetone. After stirring for ? hrs. 115-chloroiodopentone

(21g.) in dry ether (?5ml.) wrr a f c diopvine and the .act! on

mixture stirred for a further 9 his- The reaction mixture v;ro

allowed to etanc overnight without external cooling vhm moot of thr

ammonia evaporated, and the sodium-complex won then decomposed with

ammonium chloride (IQg.) an rater. The prouct was extracted with

ether and the organic extract washed with 2B sulphuric acid, sodium

hydrogen carbonate solution an water before being drie over

anhydrous sodium sulphate, j esoval of the ether an fractional

distillation of the residue gave (i) a fraction b.p.68-70°/0.7mm•,
20

nr 1.5020. (unroactrd iodo-campound) and (ii) l-cltlorotridec-6—yne

(b.p. 106-108° lm.9 n?° 1.4625, 8.25g. 4?/. lit? b.p. 112-111°/2mm.,

nf 1.45930

To traoeo-7-ynoio Aoid.

1-Chlorotrif-ec—6-yne (8.?5g») X',Fs dissolved in BOi aqueous

ethanol (85ml.) containing sodium io> ide (8.5g.) and sodium cyanide

(8.5g.)» The mixture re© refluxed for 48 hrs. Potassium hydroxide

(21g.) in water (73ml.) res th«n added and the mixture was refluxed

for a further 48 hrs. The reaction mixture vas diluted with en
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ooual volume of water and unwanted neutral material attracted with

light petroleum, 30/ Sulphuric aci ran then added v hilet maintaining

th< temperature bolov 25° and the liberated acids were extracted with

light petrol< u». The e: tract was washed vith water, dried over

anhydrous sodium sulphate en evaporated to give the crude acid (

7• 4g., 86',) thieh *es distilled through a vacuum-Jacketed Vigreux

column to give pure tatrrdec-7-ynoic acid.(b.p. 126-128° lO^tam,,
ra.p. 30-31°. lit? m.p. 29.5-30°.)

Tetradeo-cie ? nolo Aoid.

i«'t2 -c o-7-yneic aci (2.00g.) v»a tiesolved in ethyl acetate

(25ml.) and ■ uinoline (0.25g.) and "as semi-reduc d by shaking in

an atmosphere of hydrogen -1th Lindlar's catalyst.-:''(2g.) The hydro¬

gen uptake -an 225,0 ml. at 7 3fe»./20° ©orr©©ponding to 1,0? mole.

The catalyst was removed by oentrifuging an1 the nuinoline by

washing vith SB hydrochloric acid. The tetradec-elr>-7-enoic aci

was recovered as a lot melting oil and was stored under nitrogen at

0° until reeuircd. (Iodine vnlu 111,3, cnlc. 112.3. Partial oxidation

of the acid gave heptanoio, pimrllc an myristic acif s only),

(4). Gynthosin of Octn »Qn-7; 11-1 fnolo Mlu.
l»2:5s 6—1'e trqbi omohosrne .

Bromine (97«5g.) wa© added slowly to a roll cooled

and stirred solution of diallyl (25g.) in ether (50ml.) emoval of

the solvent gave 1s2»5t6~totrabromoh'ran©. (Il8g.,96/., m.p. 51-52°,
lit?1 m.p. 53-54°) .
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lin "R-»l: 5—dtyn© .

A euspeneion of sodnmide In liquid ammonia (500ial.) wan pre—

pared frc® sodium (54g.) in the presence of the ferric nitrate
18

catalyst." Tetrabromoheran© (llSg.) in dry ether (300ml.) rmn added

drop' is© during 2 hre.. to the cooled and stirred suspension, hich

was stirre for a further 3 hrs. The reaction mixture was set aside

overnight without oooling vhen most of the ammonia evaporated. th©r,

ice and water were add -d to the residue, the a«u> oun lay©- was "-ashed

with ether and the combined organic extracts washed with ?N sulphuric

©cid, so ium hy rogen carbonate solution an- •■•■ate: ant dried ov r

anhydrous sodium sulphate. The » th'-r was removed, through a 1 is.

fractionating column folic & by distillation of the dlpropargyl as

a colourless liquid. (I3.6g.,53^.»b.p. 86-88°/760bbu» 1.4385.

lit? b.p. 85-86°/760m.),

Dodopa-l 15-djyno.

Hexa—ls5-dlyn^ (13.6g.) in dry ether (15ml,) was slowly added

to a cooled and stirred suspension of nodamide in liquid ammonia

(250ml.) prepared from sodium (4.4g.) in the presence of ferric
18

nitrate catalyst. After stirring for 1 hr. n-hexyl bromide (39g.)

in other (40ml.) v*ao added during 30 mine, an th© reaction mixture

was aiirrad for a further 6 hre. Ammonium chloride (15g.) wae then

added, th< ammonia evaporated and th' product isolated by ©thcr ex—

traction, istillation of th< extract through aim. fractionating

column gave (i) a taiotui^ of dipropargyl and h< yl bromide (b.p.



-155-

68-70°/20mra») and (ii) dodeca-ls5-diyne, a pleasant RQ'lling mobile

liouid. (6.8lg.,25'.f b.p. 100°/20 tm.f n^° 1,4345.)
l-Chloroheptatieca-6110-dlyne,

IodecR-1t(6.8lg.) in dry ether (10ml,) was slowly added

to a stirred suspension of sodamida in liculd ammonia (200ml.)
X3

prepared from sodium in the presence of ferric nitrate catalyst.

After stirring for ? hrs. l-^-ohloroiodopentane (10g«) in dry ether

(10ml.) *ub added dropwine and the solution stirred for 8 hrs.

Ammonium chloride (lOg.), rater and other were added and the product

extracted with ether. The combined organic extract® were washed with

?N sulphuric acid, sodium hy. rog n carbonate noluti n and *«ter and

dried over anhydrous sodium sulphate. moval of the ether followed

by distillation through a short Vigreux column gave two fractions s

(i) a mixture of dodecadiyne and chloroiodop* ntan< (b.p.58-6Q°/0.7mm.
PO

n. 1.4680) and (ii) 1-chloroheptadeca-6:10-diyne. (2.?g., 20 *., b.p.

140-142°/°»5ran.» 1.47?5.)

0ctadoca-7»ll-diynoio Acid

l-Chloroheptadeca-6ilO-diyne (2.2g»), sodium iodide (?.3g.) and

sodium cyaniue (?*3g.) were refluxed together in 80- aqueous ethanol

(?5«1.) for 48 hrs. Potassium hydroxide (7«7g.) i» eater (20ml.) vas

then a ded and th mixture refluxed for a further 48 hrs. The mixture

vr© diluted with an eeual volume of ^ater and unwanted neutral material

extracted with light petroleum. 30£ Sulphuric acic v-ns then added
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keeplug the t^oprraturo bole 25° and th' liberated acid.a vara

extracted with light petrol-'urn. The extract *as washed with •• -ntcrt

dried over anhydrous sodium sulphate and evaporated to give the cju :

oota ' ca iynolc ael . (l.65g»»72 •) The acid was distilled through a

lOctn. vacuum-^ackt t- d Vigrsux column to give octaur ca-71 11-diynoie

acid• (1.4f g*»64£*» b.p. I5B-I600/lo"4nan., m.p. 48-48.50.) Micro-

hydrogonatlon of the acid indicated 8.1 hydrogens short of saturations

whilst gas chromatography of the methylated, hydrogensted acid

Indiested a single peak nt stearic acid.

Qcta ca-clc-78clp-»ll-( jenolc Ada,

Octadoea-7s11-riynoic acid (l.OOg*) ~»s dissolved in < thyl

acetate (15tnl.) an euinoline (O.lg.) and was c>tai-hjrdrog not d by

shaking in on ctasonph- r« of hydrogen • ith lA»dlar,s catalyst.(l.Og.)

The hyorogen uptake res 17? »!• at 749®®*/?°° corresponding to 1.95

solos* • naval of the catalyst end solvent gnve octadfc^-cle-7«c is-

11-dienoio acid as a lor melting oil - hich ves stored at 0° under

nitrogen until re-ulrrd. (Iodine value 178.9k cele. 181.0). Partial
20

oxidation of the acid gave a mi~tur> of h< ptnnoic, pi®; lie,

undooan dioic and stearic acids only*

(5)* Synthesis of Hnxadeca-8il0— jenoic Acid*

ilept-l~yn< ,

Hept-l-»yn< was prepared by reacting n-pantyl bromide (76g.)

rith sodium acetylide prepared from eo iura (11.5g.) in liqui;

ammonia (50Oal.) an< aoeylono using the - thod reported for the
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proparation of octyne on p.151 * The ether vac removed from th>'
extracted product through aim# fractionating column followed "by

distillation of the hopt-l-yae#("2g#,6T(f•» b.p.95-105? n'° 1.4080,

lit#7 fe.p.99°» nf° 1.4038.)

1—Bromohept—1—yno .

Preparation according to.the method of Strauss, Eollete and Hoyn.
Ice (50g.) was placed in a ?50 ml. flaek fitted rith an efficient

stirrer. 10® Sodium hydroxide (?5ml•) an*' bromine (5.5ml.) were then

addfollowed by heptyne (9.6g.) and stearlo acid. (300mg.) The

emulsion vac stirred violently for 18 hre. after -hich time th'

orgrnio material wee extracted with ether, th r and unreacted heptyne

were removed by fractional distillation an: the residue distilled to

give 1-bromohe pt-l-yri' • (16.6g.f95£.,b.p.55°/lQ»5®3.> 1.4598*

lit?4 nf° 1.4625.)

116-Chlorolocohoxane «

1s6-Chloroiodohexane was prepared in an analogous manner to

li5-chloroio< opontane (p. 150) starting from hexamethylene glycol.

8-0hior0-001—1-gne .

To a stirred and cooled solution of sodium acetylido prepared

from sodium (5»5e«) in lioui ammonia on acetylene as described on

p. 152 , ?cb a ed 1i6~chlorolodoh*xane (59»5g») over a period of I hr.

The mixture vrs stirred for a further 4 hre. anc ammonium chloride

(20g.), ' ater an<'. ether ware added and the ammonia allowed to boil

off. The arueoua layer wee extracted «*ith other and h combined
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organic extracts ash* d 1th 2N sulphuric acid, ©odium hydrogen

carbonate solution an dried ov r anhydrous no ium sulphate . The

ether tp-b rvapo at d an the reed- u- dlstill - < to give 8-chloro-0ct-

1-yno. (28.5g.,8l'.f b.p.7'~76°/l0n®i,,n^° 1.4560, lit^5 b.p. 73-7^°/
1Clara., tu° 1.4590.)

*:onan—3-ynoie Acid.

The 8-chloro-oct-l-yn (28.5g.5f sot ium iodide (30g.) and

sodium cyanide (?0g.) nprer flu:-' d toge ther in 801 arm ous ethanol

(300ml.) for 48 fax®. Potassium hydroxide (lOOg.) -.as th- n a dod in

vater (?50ml.) and th* mixture refloated for a further 48 hro. Th«

mixture s then diluted rith an equal volume of rater and unwanted

neutral material extract- vith light petrol-urn. 30"' 'ulphuric acid

•ma then aid d hilrt maintaining the t'-mp- ratur b^lo* ?5° and the

liberated acids extracted -ith light ptrol um. vaporat!on of the

petrol gsv nonan-8-ynole nci hich crystal lis d in large needles.

(?8.5g.f98m.p.18-20°. lit;6 m.p. 19°.)

Hexad- oa-8110-diynoic Acid.

9
Th synthesis is by th< m tho-. of Choo'/i icn. A solution of

1—brcmohept-1—yne (1.75g.) ia ra thanol • **e added during 15 mins, to

a solution of nonnn-8-ynolc acid (1.54g.) and cuprous chloride (60rag.)

in 30-' aw oun methylamlne (?5e3.) under nitrogen. Hydroxylarain-

hydrochloric! rae atded in small portions as the reaction preceded

to ensure that the copper remained in its reduced form. After thrt

addition vps completed stirring vac continued for a further 5 mine.



-159-

then aoueous potassium cyanide was added and th- mixture extracted

with ether? this extract being rejected. Theacid vr»r. liberated by

adding ?N sulphuric acid and extracted with ether. The extract was

washed with water, dried ' ith anhydrous sodium sulphate and evaporated

to give the crude acid (?.48g.,8l i. ) vhich "Pr, distilled to give

hexadeoa-8il0-diynoic acid as a white crystalline solid, (m.p.12-340)
12

The crystalline acid turned red on exposure to daylight. A mioro-

hydrog nation of the acid indicated 7.7 hydrogens short of saturation,

whilst a gas chrorastogram of th< fully reduced methylated acid

indcated a rancor peak at palmitic acid an a minor peak at nonanoic

acid. (V• )•

Kaxsth on-cit'.-S»cis-lO-clj noic Acid.

Hexadf oa-8?10«iiynoio acid (297.^mg.) a dissolved in ethyl

acetate (10ml.) an< euinoline (50mg.) and ins srmi—hydrogenatod by

shaking in an atmosphere of hydrogen with Lim lar'e catalyst. (lOOmg.)

Th' hydrogen uptake was 58 ml. at 745e®3./15° oorrespending to 1.01

mole. The solvent and catalyst wre r> moved to give hexach-ca-cir—

8»oia—10-titenoio acid as a low melting oil which was stored at 0°
un' er nitrogen until required. Partial oxidation^0 of the acid gave

the following products ? hexnnoic, octanoic, suberic, decan dioic

and palmitic acids, with a trace of nomanoic acid.
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