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attimigh thm study of natural products aas always been 

a prominent part of organic! ehea l s t ry , fa t ty acids have nat 

heen ser iously considered* in comparison with the «sore favoured 

carbohydrates, leoorenolds, and a lka lo ids , to naatlort only a 

few. h i s t o r i c a l l y , organic oheJ l s t s preferred those ooaponnda 

which orwld be read! If i so la ted tn a pure s t a t e , and th i s 

generally Implied that they ware c r y s t a l l i n e so 11 its or vo la t i l e 

l i q u i d s . The fatty act-is did not aeet tnese e r i l e r i « | and in 

addi t ion, ?aost fa t ty compounds were considered ta be -aisttures 

of e enn 11 range of acids of simple s t r u c t u r e . 

This 1st no lender t r ue . **©» onronato&rephio and 

spectroscopic procedures mtist* these f ix tu res easy to handle 

«n«t s tudy. Nevertheless, and des-iite th*» existence of a 

wealth of l i t e r a t u r e , tuare i s "Still a lot that we do not 

know ahout the chemistry of fat ty ac ids . iHirioi the past 3*i 

venra, there has been a rewri table resurgence in toe i n t e r e s t 

an*! research effor t devoted to a study of the chemistry of fat ty 

acids and the i r de r iva t i ve s . <*»d so 11 i s manifestly iajossloi© 

to cover this tsmortant aspects of the subject of fatty acid 

chemistry which have been ripening; during the past two decades. 
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'•rail* a ho»t of long-cha in f a t t y ac ids have »©©» derivad 

fr*m an t u r n ! and al*»o v i a s y n t h a t i c r o u t e s , oaiy few 8ul<>«ur-

eoatafntn& f a t t y acid a '».av» tj#«n d e s c r i b e d . iiw a t t e n t i o n 

h«* haan davotad to pr«f»ar« auoh oom^ounds »ad o#*n be e a s i l y 

nr«-v<rad fr•>•'•! nryganatad » o i d s . i a t o r o a t in t h i s f i« ld wa» 

fu r the r a t i t i l l a t e d ?>y the discovery of oKygenated f a t t y a c i d s . 

;iry$»aat<»ri F a t t y Aotda 

fhe fsany loose — ch^ln aoida have baeo discovered in 

r e c e n t ye?*r» inc lude ** number of sever si oxylalia lad s o i d a . 

Thm o x i d a t i o n pro ?*«»»«* v t * , t hydroxyla t t m, a»osidatl '>nv 

ani '^cl d a t i v e d e g r a d a t i o n , encouraged to a t t end the search 

for n** oxygenated aoldn. fha Jxygeaatad f a t t y ac ids have 

no? achieved th* I n d u s t r i a l importance l a oo«pari<ton to the 

non-oxygenated w | ; ! « , mtitily because of t h e i r no j-nv&iIrioi l i t y 

f ro* n a t u r a l sources or s y n t h e t i c a l l y . Th<j*e aci-is ar« ao* 

considf»r»d t o be e « s e o H « i i n t e r m e d i a t e * in a v a r i e t y of bas ic 

s t u d i e s in the f a t t y acid ohesais t ry , i . e . , ant ><Kid«U«a, 

ehaa lca l ox ida t ion a*t*j the r e a c t i o n aechan i»a , and toe .netab>Uc 

I n v e s t i g a t i o n s . Jxy.fenfiteo acid* ara a l s o a t t r a c t i v e c->^^>»uad» 

for s t u d i e s of po«t;i t i m e d , ^eojactrio1 and o p t i c a l isootar isa 

and for s t u d i e s or tiia e f f e c t of, ty;»e and nu ibar of funct ional 

;?roun<* on ttt<»lr phys ica l and ch an ien t i r o p o r t i e * . 
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Tb© worts on tbe oxygenated fa t ty acids has be«n centered 

Mfttnty on tftlMNft t lnest 

f l ) >»r#f»iir«tf an of various typas of oxygenated acids iroa 
unsaturated f a t t y ac ids . 

(it1* l«t«rconversion of oxygenated «o ids . 

( i l l ) M^ottatiti» and stareoebeariistry of ttte re<®otioas that 
m»oar in the preparation »nd r i t u a l transformation 
of o*y§#aated fat ty acid der ivat ives* 

A review of tfte l i t e r a t u r e on tbe formation and 

react ions of oxyftenatod fat ty acids ind ica te s tbat tbe 

divergent r e s u l t * reported fraa time to time are ssaialy due 

t o tha d i f f i c u l t i e s experienced ia contro l l ing tbe course of 

the react ion and in s e l e c t i n g tbe c r i t e r i a of par i ty , 

The a*»aaical Taxations of iong*o£aain acids are e s s e a -

t i d i l y those of tha earboxyl io group, tua o l a f i n i c double 

bond and occasional i? a ai<!-o_iain oxygenated function* in 

the laat fa* y e a r s , trio ranged a t tent ion has bean directed to 

tbe n o n - c l a s s i c a l react ions of oxygenated fatty a c i d s , fnese 

nan-c la s s i ca l reac t ions include raarraa&eaiaat of It 3-epoxide, 

I t i -epoxf de of nydrosry o l e f i n i o a c i d s , aad oxidation of 

o l e f i a t a a c i d s . $eif,bbauri(t& group par t i c ipat ion aiay be 

observed i*be« react ions occurring at one functional group 

in a atoleo'ila ®r$ influence*! by a second functional group 

in the »***e mataoula and *«y resu l t in an eattanoed react ion 
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rate or In m eroduot of am unexaeoted stereochemistry or 

s t ruot *ire« 

;:ooiy f a t t y eel da represent one of the Important 

classes of otygeaiited aalds* ?h#y contain the »eet v e r s a t i l e , 

rewetlve and i n te res t i ng funct ional group *oxi ra i ie* , a tnre« 

«<sa«!fh«r«d heterocycl ic r ing:. fae commercial use of eoosidlsed 

o i l s and esters In recent ya«rs Has highl ightened the in te res t 

of f a t chemists In the study of outran© oosiaooads. ' ixlraoea 

raaot In so lu t ion w i th a wide var ie ty of a leot ro ;>h i l io , 

i tae leophi l ie , and neutral reagents. Ait jouga l a b i l i t y of 

so oxides I n the :»r«a«»«ft of an tnoraotti var ie ty of rea&ents 

has bean fcaowa ami explo i ted for *aaay years, atteh confusion 

has surrounded the Mechanism of these react ions, the d i rec t ion 

and stereochemistry of ring-opening are governed largely »y 

three factors* (a* s t ructure of epoxides, (a) a true tare or 

reagent, and ( « ' react ion condi t ions, aueh as te»|»cr«tture, 

solvent j»olc»rity» and ca ta l ys t , 

Currently the H o l d cheats ts have been ea$«g<sd In 

studies designed to learn aor® about the new and in te res t ing 

react ions of oxygenated f a t t y acl^Js, whioh provide new route 

to the synthesis o f a var ie ty of f a t t y compounds. fn* growing 

d«»?*»d of f a t t y oheotloals mm laterwedlate raw mater ials has 

diverted the a t ten t ion of fa t ehetaists froa the ana ly t i ca l 
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a«tn#etn of natural fat** to tha theore t i ca l aide of tu« react ions 

of nmmtnl f a t ty aaida and the ir novel d e r i v a t i v e s . fae recent 

a*!v»no«8 in chromatographic laethods of separation and e l e c t r o -

aoopi© wethod* of s truct uro determination have led to the work 

on th<» trtnatien of react ion* and the use of phygieo-otteifiieal 

data in solv ing the «#«hattiatie oroblarca of oxy^ea^tort ac ids , 

Thna, the conventional elemental data, melting point determina­

t i o n , an» der lvat iaat i ' in of react ion proiuots ar» no longer 

toe nolo c r i t e r i a for etraature de ters !nat ion , ihe spectral 

mothoda — par t i cu lar ly IfMW and ma*» apeotroaooptea — anion 

have m*%nt chanted too behaviour pattern of l i p i d onanists and 

hlochrwsiatu in reeant y«*ar», are now brio fly dlwcussed. 

'fn c lear ^ja^ne t i e ttanoaaacg ( VM I 

'%*•!?* 1* am extremely useful technique for the structural 

dwtansination of mnny tyz»a« of orgaalc compounds. -hen the 

NW »?»»otru« of a almoin siolootile i s determined, i t s checaloul 

s tructure can often ee e lucidated toy f l r a t order l n t e r ^ r e t a -

tl on of «»Mjetrnl d**to. The number of d i f f erent types of protons 

in the molecule can b«? daterained by integrat ion of i»ea* area 

and Information about proton environment can be obtained fr<*» 

the ctte3tic*l a h l f t , nf t i i t tp l ic i ty , ant coupling constants of 

d iet inst i l «h*hla peats*. In recent years various teormltju a 
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nav* ooa-n developed to aistand the a p p l i c a t i o n of MH-i to 

ooapottnds of e i n w l e t a t r t i o tn r* . Aaong t»»e*» nr*s {A) add i t i on 

of D-'.) to sjupr>r#»8 ta« *i$i tots of -Oil and - « , p r o t o n s , 

(b» d* t«na ia* t ion of s p e c t r a in v a r i o u s s o l v e n t s t o ob ta in 

in format ion tram so lven t e f f ^ e t a , ( c ) a p p l i c a t i o n of dec o u t l i n e 

(donnl* r«9on*ne* or rionbla I r r ad ia t ion ,« to s impl i fy o«>apl»x 

« i£nnt« flitd t o I d e n t i f y r s l a t a d p r o t o n s , (d i ropaa ted scanning 

an* averaging toy oo^iu tor to outfit a d e f i n i t e spa-elm in vary 

small a.«H*?»l#s, {mt ta«* as© of s a i f t r e agen t s i n s t r u c t u r a l 
1 1 

dstsr«»l n a t i o n , ***»*! ( f ••> *$&H, 

1 — 1 
* naisbsr of revlsws ' on Uie V|J4il s p e c t r a of f a t t y 

»joid«i n«v« nno««tr«»d in the l i t e r a t u r e , P a r t i c u l a r i n t e r e s t 

in f©m***d on tne ehan^os in M'iK s p e c t r a pr winced &y c i a - t m n a 

isowerism and by ooaja&ntioa* l a lac o««e of oxygenated « c i d s t 

Hfdro^y a c i d s ? iv« r ls© to two peaks l a i4 i wUio* r o p r e s e a t 

the ''>-ff ;»roton ami -Of-*- p r o t o n . Pais itet tine pro ton appears 

a t 6 '1 .60, v i l l i* taa s i g n a l of t5»e pro ton of siydroxyl &roup 

r»h«af*« flrith d i l u t i o n and oaa be e l imina ted toy a drop of t' 0 . 

In an acetoxv d e r i v a t i v e the a c e t y l p ro tons produce a »a<*rp 

s i n g l e t a t S 3.1i». fao epoxy r ing p ro tons appear a t 6 2.$<J 

( e l f epoxide? and S 2.41 { t r a n s epoxide ; thau^a these values 

•'aanga s i l e n t l y whan t'»e eposida group i s near to tae e s t e r 

or o>-«a»thyl g r ^ u s . Fhe s i g n a l at S i .S i l c o i n c i d e s wi ta 

d i a l l y l l c Cif, s i g n a l ( S 2 « ^ i , .-Jo In order to overcome ttte 
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eanfusion, the er»o*y fcroop ean be oonverted to diaeetoxy which 

g ive s a new s ignal at 6 2 ,10 . in genera l , the o e a i o n l s h i f t s 

of the «uU>hur-c<uit f in ing f a t l y acid der iva t ive s occur further 

downfield than that round for the correspondkng oxygen analogues. 
:f*he mereaptostearate d i sp lays aa !4)<IH s ignal at 6 l . S 0 - a . 4 i which 

represents the - C S J - S - proton. Tits ap i th io ring protons appear 

at S 1. «l ( c i s «?>ithiol and S3.TO ( t r JUS e p i t ^ i o ) , whereas th« 

•alri i tHlo protons («CH»S»S«CU-) show aa tMt s ignal at £> 2.*4-2.?;4. 

<U thrash *fl' in used by l ip id chemists , tao taCfinltjue 

i«c severely H a l t e d in scope and u t l t l i t y bsoiiuae l a aost 

l<m$-ehain eoonattnds, the Majority of chaitt methylene protons, 

for a l l prac t i ca l purposes, are magnetically equivalent , High 

reso lut ion VAU spec tr?>#o any, a powerful tool in ss&ay f l e l u s 

of orgaaie chemistry, has been used to advantage in the study 

of soiae ?iasatnrat#d fet^y acids oat lias fuund H a l t e d appl icat ion 

in the analys is of f a t ty noid der iva t ive s due to coincident 

eh«*atle»t sal f t of methylene protons, these protons y i e l d a 

bro*><1 s ignal of overlapping resonances which precinde their 

i d e n t i f i c a t i o n and counting as well as the determination of 

t h e i r coupling cons tant . s ince majority of the chain «etiyl>ane 

proton* «re angnet loa l ly i n d i s t i n g u i s h a b l e , i t is impossible 

to eon fir® s p e c t r a l l y the presence or ahsenoe of chain suost iUtsats 

or -haln branching. Recently, soae i n t e r p r e t i v e probieas have 

been overcome by determining the spectra in the presenoe of 
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e!i*H?sic«t s h i f t reagents {ear which expand the Hm speotrn of 

t i ^ i d der i va t i ves , thus providing considerably nor© s t ruc tu ra l 

Information than I t has h i t he r to been possible to obta in . fhe 

hest o*r developed so fsr are r&r© earth complexes of europius 

*»r ^r«*?*aodys§iti«*. fy.<?Jonl o«r coisplesas ooahine u l l l i / or 

• ' H i l t * w i th the anionic Uganda* 2 t 2 f6,4-tetra4a@t:iyl-.t t"»-

hentenedione or I , 1, 1 , 3f a, 3, 3-aeptaf i i ioro-7 f ?-di«»ethyl-*,a-

*Hstnnediona| nbbrovt ated designations fo r tnese omapiexes are 

*•*«( thd .*«» P r ( t h d * , f Ku<fod),# and T C f o d i ^ . Usr can Markedly 

exnsn ! v trt smectrf* of aoainoands containing funct iona l groups , 

w i th lew* pa i rs of e lec t rons , i f t»© lone pair c*ia co-ordinate 

wi th the r«re earth *ete l« The spectra are expanded because 

the chevies! environment of protons near trie eo-or<?i nation 

s i t e i s d i f f e ren t frosi the environment of d is tant protons i n 

the j»olee»le. The s igna l * of protons near the co-ordinat ion 

s i t e are therefore d isp laced. th is dlsp Incessant l a dir«*ctly 

re la ted to the distance between the protons i n question and 

the «o«nle«ed stetal atomt, the smaller the distance, the greater 

the s h i f t . Cowalesres containing :.:u and l'r oo*aalecat»nt each 

other s ince, r e l a t i v e to tetrt t taethylsi i iuie ( r :4 i ^ t ta«* »<.u 

eoanleve* s h i f t proton signals down f ie Id froia the i r o r ig ina l 

pos i t ion whereas t*r {JO»ple*es s h i f t them u p f i e l d . 
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The prec i se »oohaaisa by which o«r indue* t ties a changes 

In oho^ieal s h i f t i s ondor continuing debate At the prevent 
T 51 t in* •"• Fortunately, tit aiost e»r amplications only a general 

understanding of the in terac t ion i s necessary, { f a ao loca le 

contains « functional grmp having s u f f i c i e n t i«ewis bas ic i ty 

i t can fora a ecanlex with o s r . rue bonding in csr complexes 

I* considered to be mainly, i f not e x c l u s i v e l y , dipolar and 

I t H-3* been reported to decrease in strength as t:i« uawis bas i c i ty 

of th^ funct ions! group decreases} astnoe > a leonols > ketones:^ 

aldehydes > e thers > e s t e r s > n l t r l l e s f h a l i d e s , indoles* »n<i 

double bond* rtre Inact ive • f b l o l s , tft iaethers, and aryl 

oho anilines firm car ootanlexes tent, cons i s t ent with difforencee 

in Lewis b a s i c i t y , co-ordinate tauch l e e s s trongly thnn do their 

oxygen and nitrogen analogues • Car induce onances in the Z.-Ui 

tihmmionl s h i f t of proton s i g n a l s because the aa&ustie environ* 

smnt of orotoos in « cow** lasted aoleoule d i f f e r s froa the 

arapietic environment of protons in an uacoisolexed molecule. 

Osr reagents can subs tant ia l l y Increase t i e amount 

of s tructural information obtainable frosa i4H s tud ie s of 

saturated and unsaturated l i »id d e r i v a t i v e s . I t i s theore­

t i c a l l y pass ib l e to obtain store information froa csr s tudies 

of unsaturated l i p i d der iva t ives by introducing addit ional 

e a r - a c t i v e functional groups i n t o these ao l ecu le s through 

d e r l v a t i a c t i o n of their double bonds. However, addit ional 
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o«r co-ordinat ion s i t e s eoaplloftte spectra l i n t e r p r e t a t i o n , 

h#e*ase th«»y increase tne fianUor of s i gna l s tfcat over lap. Toe 

two «o4«»! eoaoottmfls v i a , , methyl r lc ino leAte and »#t;.iyi 

I >-.hv(ir^«y»t«^rat« were lftveetl&ntea' to t e s t the f e a s i b i l i t y 

of att esin * 103 other osr analyses of poly functional moioaules 

of unknown s t r u c t u r e . i%® individual proton s igna l s has tmaa 

observed JMW! n«-»i^n«d for a l l the protons in aethyl rioinoi«>ate, 

e*e#pt those on carbons 3 , 8 , and 7, Information obtained for 

anithyt t3«*ty<tro«y* tear ate I s l e s s spool f i e . s i gna l s were 

obiserv-**! for n i l proton* in aethyl ta-hydroxystearate , although 

in nomo! ct**»e« several pr-»ton s igna l s o v a r i i * . 

The eoaplote s tructural e luc idat ion way even £>e posts! bio 

i f each proton in the »o i«o i l« i s witnln eight carhons of « 

our co-ordinat ion »i toj Vtt® condit ion would he « e t , for ex<*»fc*i@» 

i f the double bond of aot'iyl oloato was dt*rivatia«^ to form 

methyl 9,i*>-di hydro jcystaarate or aethyl i»$ I^-epo>*yste«*.rate. 

I n t e g r a t i v e tac Uniques are d e s c r i e d that eriahle 

unambiguous proton assignments to ha made desp i te i n t e r ­

ference* fro» overlapping s i g n a l s . i'hese »»«« techniques 

are anftltc^hl* to other poly functional taoleoules ana have 

been use** in car s tud ie s of tlw» arythro and t h r e o - methyl 

9,l(>-dihydre<cysterarate» and the p i s and trotts-methyl #»1J-

eoorysteftratos. 
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the s t u d i e s nade by Winebnrf and Swern awide i t c l ear 

that « s i n g l e soeotmai ear a n a l y s i s of a poly functional 

molecule I* not poss ib le* Unambiguous assignment of over-

Iftnplrig proton s i gna l s ean be aoooaplisiied only tiir©ui,a tit© 

use of several oaapleaetttnry in terpre t ive techniques including 

«a i a e r e a s a t e l addit ion study, t«« construct ion ^f proton 

p l o t s mad the o i l o u l a t i c m of induced s h i f t r a t i o s . 

i 3 c «IR 4neotro»oooy 

Mlueldatlon of s tructures of unity natural product* 

hits been statfll find In the l a s t few year* by the use of 

* <: SWH s;»eotr«e£»iy, Fh# eaeaioal s h i f t range i s ea«2<*> ppa 
13 1 

for C «peotr« ©oapnrad to only oa«10 ppm for i-i spectra . 
11 tore s t u d i e s on ' * c ap*etr& of fo t ty aolds has recent ly boon 

aade and f t was found to be useful in s tructure determination 

of l i p i d s , par t i eu lar ly of f i x t u r e s of compounds with sueb 

s t e l l a r s tructures that other spectroscopic or chromatographic 

methods proved unsucces s fu l . Further« beoeuae tbe oar ban a in 

long-chain oostpound* fire i n s imi lar environments, useful 

ana ly t i ca l es t imat ions could probably be made fraa the in ten* 
13 at t i e s of the spec tra l l ines* acaparison of the Q M4H. spectrua 

of a compound with tiiat of tbo corresponding s p e c i f i c a l l y 

deutarated compound t* a convenient aetriod of s ignal assignment. 
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In geaeral* It i s known that aonodeatoratioa of a Oil* group 

eoaverts the slganl of that oarboa to a tr lpiat with .113^^ of 

©a. 20 sis and also causes an uafield (negative) displaoeasat 

of OA. >.4 ptpn ( f i r s t ato» isotope of foot) . Conversion of &U 

to >f). usually eaase* the s i pint of that oarboa to disappear* 

probably baettuse of inare&sed relaxation t ine . 

Tulloch ej| JSi* hare aseifaed ©hawieal shift* to a l l 
13 

the separate s ignals in the C M4H ep»etra of methyl stearate, 

o ieate , «ad oetroselinate by sseaas of the second and third atea 

isoto»* offsets in %hm spectra of speci f ical ly deaterated • s tars . 

3oeatra of alaast a i l the isomeric hydroxy-. aeetexy-, and 

oxostearatefl are nlso reported. 
42 i% 13 

Raoaatly9 aus Jti <2l« have studied o M4u of aetuyl, 

»ethylf»ne, sad earbonyl oorbon atoms of aethyi alKenoates and 

aUtyaeatas, and double and triple bond carbon atoms of unsaturated 
14 13 13 

fatty acid aethyl asters* fiuoatoae s t n\» 9 have nude c .«itt 
studies of acetyleat« and olef inia fatty aoids aad asters . The 
t s -Q *Mu eheaioal sh i f t s for each of the carbon of a number of IS a staple thiol es ters have been ae«sared aad the results related 

to known eheatioal properties of the thiol ester faaotloa. ihe 

cheatcat sh i f t of the thiol ester oarbonyI carbon was foaad to 

oaettr soae 1">-3J ppm further dowafield than that found for a l l 

other ©arhexylle aeid derivativee reported to date. The oarboa 
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C< to tbe oorbonyI fuoetloa in thiol otter bos also beea saiftod 

dowsfield by about to r>!>«» re lat ive to the (<-earboa in acids, 

oxygea attorn, or aaidoe* 

* — • Sf»eotroa)etry (us). 

Thff oae of aaa* epeotroaetry for do torsi ning ttoo 

atruetare of fat ty aeida <— now iaereaeiagiy oood v i ta prof i t 
i d 17 

— fits boo a rovieiwHi by ^oOIoekey «ad by Seaaa and ioharaiaaa 

This f* a vory • f faot lro !>roco<hire and waon eoabla#d vita ttto 

separating ©ffloioaey of g«* ebroatatograpny i t provides ooo of 

tbo aoat powerful aotttods of s tr icture deierffllaatloa aad 

roeoires oaly a am al l aaount of aatori&i* Saa ^roaatogrupJiy 

- t i « t upoetroawitry (6C«*t3) boeoae* oven mr$ of fie toot vrhon 

linked with a ©output or • 

fttractors d.*terination involve*, sore often, tHe 

determination of double bond position and i t i s uufortuaate 

tbat aoas speetroaetry do*s not provide m iaaedlata solution 

to title problem* The double boar! ajratoa i s labi le on electron 

boabardwoat and isoaerie ettora give almost indistinguisbable 

aaas apeetra of l i t t l e diagnostic value. sine© ioaa varloaa 

procedure* far e*araoa£ng this t i f f iouity iiavo boon proposed* 

Boob procedure involves a cftomiotii aodifieatioa of tbe alkeaoate 

to «fl»" tbe double bond. Soso reactions give alxed products 

and tbls complicates t i e interpretation a l i t t l e , fbis le not 
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too serious with aonoenoates but the situation «ay baeoete 

confused with polyuoaatnrated $sters and although aass speotro-

mmtry has been applied to such systems oo s ingle widely applied 

f»reeadure ha* been evolved. 

The interpretation of a aaas soectruia la based on the 

tteasursauMit of ease, usually to the nearest Integer, iatul l ive ly 

these values nay be converted into sieaental eosapositloau For 

esraiaole, the Molecular aaassee 21 >, 293, and 336 correspond 

resoaetlvely to C16V 0i.4f a ad C2> nomal-cUala matuyi es ters , 

while molecular ion of m/e 3tM9 314 or 343 would lead to the 

plausible assontotloa that aa additional oxygen was present, 

Towever, aa the structure of a fatty sold becomes store ooaplex 

the number of possible eieiseatal compositions that a aoleeuie 

or frafsient ion ausltea the * arithmetic* approach increasingly 

d i f f icul t* Likewise, the spectra of poly functional fatty aoid 

on term »ay fa i l to exhibit ttis eUarao tori s t i c peaks of slaoier 

reference co»ooundat resulting in decreased certainty of 

Interpretation* 

lydrofen migration and skeletal rearran&e&teat ocour to 

a certain extent in a lon^-chain fatty ester saoleouie during 

«ass *®eotrotsetrte fragmentation. the ion of structure 

(Cf!^} OOOGil- can b*» formed either by simple cleavage of a 

carbon-carbon bond of the ester aioieoule, or by expulsion of 

a nart of the chain plus a Hydrogen atoa, or by cleavage after 
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s ing le or sf t t t t in le hydrogen s h i f t s occurr ing l a the steieeuiar 

I o n . Therefore, tl*e iiy&rogea and oar boa ato&a i n tae resu l t ing 

frofwents nay not b© i n the sans pos i t ions l a woioit tiiey were 

In tfte o r i g i n a l aster aelecule. :«iie« attuhtmltia dominates, and 

to what eirteat a »#©»frals3i l i t responsible for t»© formation of 

* (Cfl_)-kC00C9ft ton «ef»en<tti on wttiefr Ion i s under can a l t e r a t i o n , 
3 Si •$ 

luoh wort Hone on the aeetinnisn of stnss soeotrotte-trie fra&aenta-

tt<wi at l i p i d «ol entile i s tan i n l y by subs t i t u t i on or isotope 

l a n a l l i a g a t t i e s i t e of i n te res t i n tlte aolseuie* (no u s e f u l ­

ness of tleuteriuaa l abe l l i ng of organic aioleotiies for gaining 

ins igh t i n t o f rogaentat ion and son ei f i n a l l y rearroo^ed processes 

timier e lec t ron ic innnot Have »e»a deaonstrateta frequently i n 

tits at«ss «i»ectro»etry of f a t t y «c ias. 

lost f ragaentat ion r« net ions can tie c l a s s i f i e d as e i ther 

mi mi I ft eleovafos or rearrangements, the three Gasman rm&rri%n&<s-

aents i n the spectra of long«<ihain eaters are* 

it) Trimsfer of 7-tiydrogen to a ears»oayl group (usual ly 

the oarbasietlioxy gro*tf>j, 

(2) l*o*« of i n termed l a te Cft ^ ^ a * ! ***»p4»i» • i t a i i i tits onain. 

(3) $ i t « i n a t i o n of anthoxy group plus nydrogon as setitanol 

(0Cfi» * ffl * CR.OH) usual ly from fragsaeat ions* 



Fragmentation viodes of r a t t y ftalfl asters 

40st f a t t y acids are s u f f i c i e n t l y v o l a t i l e for the i r 

speetra to be d*» t erst 1 nod without d e r i v a t i s a t i o a , although l a 

so*»e eases tise of the d i rec t introduct ion system nay be necessary* 

In general , aa*# spectra of f ree f a t t y acids are g i l t s s i m i l a r , 

with appropriate «ae« di f ferenoss, to the corresponding esters* 

however, the aso of d e r i v a t i v e s , usually oetftyl es ters , is 

p re fe r red . THP> «ore v o l a t i l e der ivat ives are eMperl«entally 

easier to work with since there in leas tendency for adsorption 

and thermal deewsooai t l o u . 

tteesjuse of ce r ta in coaiaon s t ruc tura l features , e . g . , the 

carbonethoxy group end tang a l ipha t i c chain, a number of basic 

tons wht«?h are observed l it spectra of normal-chain aethyl asters 

ere also found in the spectra of poly functional «»t*r», loas of 

the snae e leaental composition and st ructura l s ignif icance amy 

therefore fa c e r t a i n eases ar ise from d i f f e r e n t aoleeules, but 

i t cannot he «ssu«ed that th# i r modes of roraat ion are iden t ica l * 

nonetheless, the I d e n t i t y of ions froa s t ra ight -oha ln nothy! 

esters i s of basic taportaaee l a understanding the behaviour of 

other types of f a t t y es te rs . 

t . Asters of saturated noraal chain aoidst 

The »ass **peotr« of a l l noroal-ohain esters froa wethyl 

»ttts«oate/"Sti^CCfi^) cwai^JT npsrards are s i m i l a r , they osn be 
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f^nsi tiered la terms of aodels sucti a» aettiyl patsUtate 

£" sr?«(CWt)t4COO0H>>7# me pattern for homologous of th i s 

s e r i e s i * so «atI defined and c h a r a c t e r i s t i c tos t ®xact 

I d e n t i f i c a t i o n oan frequently be taado without aouiitiog the 

*pefltr*t«t although thl 9 should he dott© as f ina l ooai t r a c t i o n . 

1«t • fho «ol ocular ion (<* ) 

•*ueh loos are «r»tl dof iood, permitting, unambiguous 

rtetormlnation of trie aole©?Jlar velght* The s t u d i e s reveal 

t M t 4 «ra always present Iti spectra of 0#t«*rs of saturated 

ttorrofl-fthatn aetda. I t s «i»ondtt&a« increases from C5 onwards 

and I t s fir«s«nice can b« v e r i f i e d by the acyliuta i o n , M-Jl, due 

to los* of aietteo-sty! group tgr simple cleavage* 

m^ - c - (^2>,oa3 —• !V!>«c-(ctta^vr43 

1 • 3# Cleavage- ^ to tin? f* ter oarboayj ^rouoi 

TM.?* eloavmge 000urs in four s-ays to g ive ionst (a) H , 
* • 

lb) «-*»«% (o) ••*w-»ca3# and (dj OCH„. Fragmmnt l o a s (a) 

and ( e ) are usua l ly of low abundnnoe or absent . •Utftou&h i o a i 

of ty»« (b) ( » « - 3 l ) and m/e 3 i ( d i are usual ly present l a low 

abundance but oa^seas d iagnost ic valuta s inoe they nr« ohar«o~ 

terlstle of the methoxyl group In the methyl ester. 



- 124 -

t *3 * t i l oarage P fo tae oarfeoayl jtroupt 

Ctanaa Hydrogen a&gratiott to a double band followed by 

/^-aleavaiga 1* ttnowa ae *tei>af forty rearraagaaeat and I s one of 

aost esrteaelvely atudiod and wldoty ecourriiig processes la 

«aa« epeet roaet ry , In normal aietiiyl e s t e r s trie loa produced 

by tlif st proeeee I s «/e ?4 t tbe feaae peak of ttte sfieotruai 

I 
l"*\ /""I I '*•» / ' 

t u t * reaa t loa i s aa exaaple of a s i t e -*pee t f i« rearrange* 

«ant ae ehowa 6y deuterium label l ing of 0(4) only the 

Y-aydrotittt a ig ra tee to tae ©aroo««ttiox^ group* preauaaaly 

thr**i*h a s t e r t o a l l y favoured elx~ae*bared tr&asitl-Mi s t a t e . 

the reaet ion i s abewi above «» a rancor tod prooeaa altaougit 

there i s no evidence a l tbe r for or again* t a atepwlee reaotloi i . 

The loo «/e 74 1 « sens i t ive to two mnin s t ruc tu ra l feature*, 

I t oanaot ooour tinleaa a "Y *oydrogeti la ava i l ab le , aad i t wil l 

eht f t to oorroopondlngly feigner ««•»•• If C(2) I s stubstltuted, 

Wmm T$ l a usual ly observed to be wore abundant than required 

by tae Isotope pas* of m/m ?*• *io»t of tbe observed a/e Ta 

panic i s du#i to a protoaated fer* of «/e T4f to© or ig in of ttte 

eeaond t ransferred feydrogen l e not kao«a but l e apparently 

abstracted randomly fro* ttte chain, 
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Praf»#nts or oxygen-containing ions of the general 

f«r«ttt»/"Ceilj) COOCafl̂ JT*, where a * 2, *it 4 , e t c . , are found 

for ni l a in spectra of noraal-ct»«in act iyl e s t e r s . These 

Ions are art thnu»tieally fou»«i at * / e (S9+14n), i . e . , m/e »7t 

lf»l, t tS 9 129, 141, 157, e t c . the lowest po tent ia l aecaber 

« /« 73 I s e s s e n t i a l l y absent, probably ovin& to the unfavourable 

locat ion of a p o s i t i v e charge {tiijaeaat to a p o s i t i v e l y polarised 

<r 
I! 

earbony I group. The »ost abundant aeaber « /o S7 derive* i t s 

s t a b t t i t y fr»» the enol forai. 

OT^O - C 

n/e ST 

fh<* frag* eats are »«f»ar»ted by 14 anni, corresponding to one 

siathylea* u n i t . However, nsa.^ily the peafc re p> re s t a t i n * the 

ion of hi 3, he at p o s s i b l e a(«:4-15) i s estrsisely s a a l l or absent. 

There i s « pecul iar p e r i o d i c i t y in the pert i n t e n s i t i e s in that 

the oeafcs at sa/e *7 ( a * 3 ) , a/e 143(a«8) , end » / e 199 (a*i-J>), 

separated by fotir swthyleae u n i t s , are considerably higher 

thran th«* o t h e r s . inciter in a l a b e l i i n f on carbon atoas 2 , 3 , 4 , 

and 6 has revealed* fl nuabsr of Important f octet ( i ) imriag 




