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CHROMATOGR4PHIC SEPARkTIOiri OF I-IOMOLOGUES, VINYLOGUES 

AND GEOJIETRIC.AL ISOMERS OF SUBSTPTUTED VINYL METHYL 

ETHERS 

The !kanation ofE ak-~-enyI methyl ethers during gas-liquid chromatography 
((GLC] of dimethyl acetak Q[DBIAJ of fatty aldehydes and elucidation of their structure 
by infrared (1-R.) spec%roscogy, ma.ss spectrometry and chetical means was reported 
earlier Krom this Baboratop1- p. These substituted vinyl ethers, which are composed of 
almost equimoUa.r proportions of cis- and bwm-kmmers, were separated by preparative 
argenrtation fthin-Ilayer cBmrowatography [TLC)) and characterized by infrared- and 
nuclear anagti$@ r-nance (NBIR) spectroscopy 2c A recent report by STEIN AND 

S~~wsos~ cykrns conversion of D&IA during GLC OR some columns to the corres- 
ponding methyl-r-akeny\-B ethers (both cis- and t3x98s-configuration and/or parent 
aldehyde3~ _ 

The present co~~munication describes TLC and GLC separations of homologues, 
vinyllogues aund geometric isomers off these substituted vinyl methyl ethers, 

13aInai~yl and sttearyl aldehydes, as well as oleyl, elaidyl, linoleyl and linolenyl 
alldehydes were prepared as described earlie+. They were converted to dimethyl 
aceltals by cold uuethylation techniques_ The substituted vinyl methyl ethers were 
prepared by decomposition OK the dimethy ace&Is during GLC as described pre- 
viously~. TRae acetak were injected in m-z5 mg qualmtities and recovered as alk-r-enyl 
nnelthyI ethers in So-85 S& yields. 

Separation of substituted vinyll methyl ethers by argentation chromatography 
was carried auf on @ass plates (20 x 20 cmmm)~ which were first coated with a well- 
stirred aqueous shrry of Silica Gel G to give a layer of approximately 250 I_L in thick- 
ness. After air dying for 15 min and activatinng in an oven at 1x0~ for I 11, the plates 
were cooled Ito room temperature and then iu-npegmted with 95 O/, aqueous methanol 
soWion saturated with silt-en nnitrate. These plates were subsequently activated at 
pro0 ffor 2 35 Rn. After spttinmg the substances the plates were developed with toluene. 
The substances were made visible by spraying with so y0 aqueous sulphuric acid 
solution and subseguermt charring ffor PO mnirn at 160~ in an oven. 

Sepaaxtions by GLC were carried out on a Beckman GC-4 apparatus equipped 
wialn a r/S in. -x 6 Kt. aUuuninuaan cohnum~ packed withm 20 o/0 ethylene glycol succinate 
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containing 2 “/o phosphoric acid on Gas-Chrom I ‘, So-xoo .rnesh. “iSihe :gas &UWLU~~~N+ 
graph was operated isothermally at rz5 O with helium as a cartiier gas .at ;a 2lo~ ~~arte C& 
~30 ml/min. 

1msuL’rS 

The separation of the honologues and vinylogues <o-f- the &ktii;butte6l kiuqll 
methyl ethers into cis- and tragzs-isomers by argentation adsorption T&C iis Al.mmm ti 
Fig. 1. The ,?raTbs-isomers show a higher RF value than ,the ‘corres~on~i~g;Icris-asollililer~. 

Fig. + I. Photograph of an argcntation adsorption thin-layer chromatogrnm ‘of +wI~~%iDuWfl niinyll 
ethers. The plate was developed with toluene up to a distance of 14 cm. il;he wxnponen%s wene 
visualizecl by spraying with 50% aqueous sulphuric acid and subueqtient’dharrinfi. u = 3VlZwtxme~atf 
cis- I - and tvcws- x -1lcxadecenyl methyl ether ; 2 = mixture of &S-I - and Il,a?bs-~-octaaocanivll ~rneIh~yl1 
ether; ? = mixture of ck,kzns-I ,g- and ~~a.ns,lrans-~,g-octaclecadisnyl ~methq’l&hcr:; 4 = ~tiiwbtuw 
of cis,czs-~,g- and ~~ws,cis-~,g-octadecadienyl methyl ether; 5 = mixturc,of ,cis,cisicz’s-n.:g,n1- zundl 
Iran.s,cz’s,cis-I ,g. 12”octadecntricnyl methyl. cthcr; G = mixture ,of cis,~is,cis,~is-a.:g,Q~,u.~- zund 
Iva*rs,cis,cis,cis-1,g.12,15-octadecatetraenyl methyl ether. 

The top fractions in I to G represent the dr*ans-isomers and ,the ~corrcspondin~ Ibot;tiom 
fractions represent the &-isomers. 

Hcrc the following critical pairs will be formed if different homtilogues, N~EI&EJLES~PIR~~ 
their geometrical isomers of the substituted vinyl methyl <ethers :aTe spotiedl :as :a 
mixture : 

(I) tragzs-I-Hexadecenyl and &aTts-I-octadecenyl meth>!l ‘ether.. 
(2) cis-I-Hexadecenyl, c,is-I-octadecenyl and .tra~sItl~nns-~.;g-o~;aaeca~~~~ 

methyl ether. 
(3) cis,cis-I,g-Octadecadienyl and tra~zs,cis,cis-r,g,~z-octadeca~~ie r~inetib$l 

ether. 
(4) cis,cis,cis-I,g,Iz-Octadecatrienyl and tru7zs,cis,cis,c;t’s-r.;g,nz,~,io~adlecse- 

traenyl methyl ether. 
The same substituted vinyl methyl ethers separate lequaJly we’ &ktig (GUC 

into cis- and trulzs-isomers as shown i.n Fig. 2 (A-F). The &roma;l;ogra ((Eig. .$EV) 
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~x~s;the:~qprunattion oB’ami&ure~ofi &s-r- and travzs-I-hexadecenyl, C&I- and travts-I- 
~oKtta.dhue~~,, oz%jak+;;n,g)r andl tzavzs,cis-I,g-octadecadienyl, cis,cis,cis-r,g,Iz- and 
~~rraulv,rrj~~,~~n,~hP~~a~ad~aartil;ien~~,. cis,cis,cis,cis-1,g,12,15- and travzs,cis,cis,cis-I,~,Iz, 
ngic~utka&aa&&uaen@l methylI ethers where only one critical pair results between 
~~p&+zr,g~ctia&cadlienyll and cisjcis,cis-r,g,rz-octadecatrienyl methyl ether (com- 
m= II?&. 3W wti Fi&.. z ((&F)))I.. When! cis,travzs-T ,g- and trans,trafls-r ,g-octadecadienyl 
mMl@l ettberr k ad!d.hdl to) the, above mixture and a gas chromatogram obtained 
((@i&. 3&)) tirm twa) aoiti&lI pairs result (compare Fig. 3A with Fig. z (A-F)), viz. (I) 
&~,;p&+rr,,g~ as&l o~~;,,~n~s~s;,grootadecadien,yl methyl ether and (2) travzs,cis-T,g- and 
~brr~~,fhra,~~~a~a~~a~en~ll and! &s,cis,cis-r,g-rz-octadecatrienyl methyl ether. 

If?*. 2. Gu+-lti~idl ul~nomtiogna.pBy~ ofI substituted, vinyl ethers on an ethylcnc glycol succinste- 
~plhro~ipltroxiii auibll aaLbmnb A = NDi~tucc~ 05 cis-r- and iva~rs-r-hexadccenyl methyl ether; I3 = 
mikUuuw cdl’ &&II- adi f~ants--n-o~tadt?cetl~ll methyl’ ether; C = mixture of cis,Ivans-I,+ and Iva~s, 
(dlnnlh~n,~~oorr~~~a~~~n~ll mcUH~l1etllec;:lD~ = mixture of cis.cis-I,g- and /vans,&-r,g-octaclecaclienyl 
mutll~~il utib~; B = miktluw ofi’ ci~.,cis,cI~-1~,g~212- 
UttlbJI’;; F- = milythx~u: ofl‘ c~~~c~s;cis,cis-n,gi.nz; rg- 

ancl Ivans,cis.cis-~,g,xz-octnclecntricnyl methyl 
and Irans,cis.cis,cis-1 .g, 12, x5-octadecatetraenyl 

m~ttil~~ll u~~n:.‘IIliu,f~wtiiipns;~~~i~l smdlbn~retcntion values in A to F represent the cis-isomers ant1 the 
u~onnw+~ronrdKn~ fbaatknrj; witib gnearkwcctcntion values reprcscnt the /mw+isomers. 
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It is of interest to note the ease with which the geometrical isomers of vinyl 
ethers are separated on simple GLC columns whereas special columnsag are required 
to separate the geometrical isomers of fatty acid methyl esters. 

~VARNER AND LAND@, while studying the rate of formation of the methyl 
a-chloroalkyl ether by gas-liquid. chromatography, observed the formation of cis- and 
traqzs-isomers of methyl-I-dodecenyl ethers which also were easily separated. The 
decomposition they observed was attributed to thermal dehydrohalogenation. 

The analysis of free or bound aldehydes as their dimethyl acetals by .GLC 
resulted in their quantitative conversion to substituted vinyl ethers. These compounds 
might be used with advantage to characterize free and bound alclehydes in tissue 
lipids, in conjunction with other techniques such as reduction of the aldehydes to.the 
alcohol or oxidation to the corresponding acids. 

Preparative argentation adsorption chromatography has been also used by us 
to obtain pure cis- or tracts-substituted vinyl ethers. The pure cis-isomers are of im- 
portance in the transetherification studies for the synthesis of neutral, as well as 
phospholipicl plasmalogens. Our recent observation@ of increasing the cis content in 
tlie mixture by using acetals containing higher alcohol homologues up to butyl and its 
subsequent catalytic decomposition to substituted vinyl butyl ethers hold promise for 
this type of investigation, It has so far been possible to increase the cis content from 
50 to so 70. 
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s UMnL4RY 

&4 combination of argentation adsorption thin-layer chromatography and polar 
phase partition gas-liquid chromatography has been developed to separate twelve 
components of homologues, vinylogues and geometrical isomers of alk-I-enyl methyl 
ethers in a mixture. Their usefulness in the plasmalogen analysis and synthesis has 
been suggested, 
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