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Since thin-layer chromatography (TLC) was evolved by KIRCHNER et aZ.1 in 1951, 
its simplicity, quickness and efficiency have led to widespread use of this technique. 
In the field of fats, MANGOLD AND MALIN$ applied TLC for the separation and identifi- 
cation of natural lipid components such as hydrocarbons, triglycerides, sterols, 
fatty acids, etc. MORRIS, HOLMAN AND FONTELL~ used TLC in conjunction with 
other methods of separation for the identification of naturally occurring epoxy acids. 
Mono-, di-, and triglycerides in a mixture were resolved by TLC using various mis- 
tures of ether and petroleum ether for development4. MANGOLD~ has recently re- 
viewed comprehensively the applications of TLC to the separation of lipids. 

A number of mono- and polyhydroxy compounds based on ricinoleic and undecyl- 
enic acids and the corresponding alcohols, have been prepared by SUBBARAO AND 
ACHAYA~~~’ for utilization purposes. ROOMY AND SUBBARAW~ have prepared a series of 
eposy, dihydrosy and halohydrosy derivatives, which occur as intermediatesin stereo- 
chemical transformations, starting from erucic acid and its harts isomer brassidic 
acid. The application of TLC to the separation of these well-defined and pure com- 
pounds is described in this paper. These studies have enabled us to make some useful 
generalizations regarding the effect on the mobility during TLC of the number and 
position of hydrosy groups, chain length, presence of epoxy and halohydroxy group, 
stereochemical configuration and degree of saturation. 

MATERIALS AND METHODS 

Table I lists the compounds used, their starting materials and method of preparation. 
The reduction of esters with sodium was carried out according to HANSLEY'S proce- 
dure0. Hydroxylation to yield three products, and epoxidation with peracetic acid, 
were performed according to the methods described by SWERN and co-workersr0~11. 
Alkaline permanganate oxidationi”- was used to prepare the erythro dihydroxy isomers 
used. Hypohalogenation was ,conducted according to KINGLY. 

Using a thin-layer applicator (Desaga, Heidelberg), glass plates (20 x 20 cm) were 
coated with a well-stirred suspension of silica gel G (E. Merck, Darmstadt ; 3o.g in 

,60 ml water) to give a layer approximately 270 p in thickness. The plates were dried 
;+at IO~--IIO~ for 30 min and preserved in a desiccator until required. The compounds 
were dissolved in methanol and xo F~Q was applied with a micropipette on starting 
points 2-3 cm from the end of the plate. The plate was then placed inside the chamber 
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TABLE I 

COMPOUNDS USED IN THE EXPERIMENTS, 

THEIR STARTING MATERIALS AND METHOD OF PREPARATION 

No. Corttporrtrd used uttd wtctltod of pre&aratiotr Ptvparcd frottr 

A. Redzrction witll. soc2iunt 

I. Undccenyl alcohol 
2. Olcyl a1c01101 
3. Ricinolcyl alcohol 

B. FIydr0q.&ztio~z 

(i) witlb peracetic acid 

4. three-g, Io-Dihydrosystearic acid 
3. tlrreo- 13, r4-Dihydroxydocosanoic acid 
G. I, I o, I I -Trihydrosyundecnne 

s’: 
I,g, Io-Trihydroxyoctadccanc 
I,9,1o, I e-Tetrahydrosyoctndccane 

9. 
IO. 

(ii) will& co2d alkaliwe fiermanganate 
wytyllwo-g, xo-Dihydrosystcaric acid 
ev~~tirro-I3,I4-Dihydroxydocosanoic acid 

C. Forn2oxylatio92 

II. ’ I, Io-Dihydroxyundccanc 
I?. I,~(Io)-Dihydrosyoctadccanc 

D. Esterificatio?z 

13. Methyl tJweo-g, Io-dihyclrosystearate 

22. Hydrogenation 

14. Stearyl alcohol 
15. I, I 2 -Dihydroxyoctadccanc 
IG. Methyl Ia-hydrosystearatc 

F. E$oxidation 

17. cis-g, Io-Eposystearic acid 
IS. Methyl cis-g,Io-eposystearatc 
19. cis-9, Io-Eposystearyl alcohol 
20. cis-r3, I4-Epoxydocosanoic acid 
PI. Iruns-13, I4-Eposydocosanoic acid 

G. ?rydroJ~alo~e?zaMolz 

23. thveo-x3,14 -Chlorohydroxydocosanoic acid 
23. erythro-13, I4Chlorohydrosydocosanoic acid 

Methyl undccylenate 
Methyl oleatc 
Methyl ricinolcate 

Olcic acid 
Brucic acid 
Undeccnyl alcohol 
Olcyl alcohol 
Ricinoleyl alcohol 

Olcic acid 
Erucic acid 

Undccenyl alcohol 
Olcyl alcohol 

tlrreo-g, Io-Dihydrosystearic acid 

Oleyl alcohol 
Ricinoleyl alcohol 
Methyl ricinoleata 

Oleic acid 
Methyl oleatc 
Oleyl alcohol 
Erucic acid 
Rrassiclic acid 

cis- 13, I4-Epoxydocosanoic acid 
tvans-13, I4-Eposydocosanoic acid 

for development. The solvent systems consisted of mixtures of ether and petroleum 
ether (40160°) in varying proportions (by volume) ; for the development of fatty 
acids, the solvent system contained in addition I o/0 of glacial acetic acid to avoid 
smearing. Only the proportion of ether in. the system is mentioned subsequently, 
Usually 40-60 min were required for the solvent front to cover.a distance of 15 cm. 
The plates were then sprayed with 50 y0 (v/v) sulphuric acid and lcept for 15 min 
at IOS--110’. The organic compounds showed up as brown spots on awhite background, 
The separations were reproducible without difficulty. 
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RESULTS AND DISCUSSION 

The three sections in Figs. I and 2 each depict a single run. For purposes of compar- 
ison, the same compound was sometimes included in more than one TLC run. 

Fig. xl3 shows that a clear separation of mono-, di-, tri- and tetrahydrosy- 
octaclecanes could be achieved by means of So o/0 ether in petroleum ether. This sys- 
tem was selected after trying a IO ob ether system, which caused only the mono- 
hydroxy compounds ‘to move, ,and a 30 y. ether system with which only dihydrosy 
compounds moved from the starting point. In a later trial (item q, Fig. IC), tetra- 
hydrosyoctadecane separated into two discrete spots when developed with a go y. 
ether system. Our subsequent work suggests that this may be caused by the presence 
of both erytlzro and tlzreo components. 

Separation of a C,, series containing one, two and three hydroxy groups could 
also .be achieved with the So% ether system. The RF value of an undecane was lower 

(10% %xr (SO%Bether) 
C (90% ether) ------------- 

l%ccetic Acid) _-----____-____-_ 0 a 
0 0 

0 0 0 0 
m-m------ 

0 a 

0 

0 0 0 

0 
0 0 

0 : 

0 

Fig. I. Separation by thin-layer chromatography of oxygenated derivatives of fatty acids, 
cstcrs and alcohols, using IO %, 80 O/(, and go o/o ether-petroleum ether systems 
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(_ - - solvent front). 

t/two-13, r4-Chlorohydroxyclocosanoic acid 
wytkro-x3,14-Chlorohydroxydocosanoic acid 
Methyl 12-hydroxystearate 
cis-13,r4-Epoxydocosanoic acid 
Stcaryl alcohol 
I, x2-Dihydroxyoctadecanc 
x,9, ro-Trihydrosyoctaclecanc 
r:,g, IO, 12-Tctrahydroxyoctadccane 
Mixture of e, f, g and ?I 96, 
Undecenyl alcohol 
I, ro-Dihydroxyundecane 
I, IO, I I-Trihydroxyundecanc 
Mixture of f, k and I 
Stearyl alcohol 
I, ~a-Dihydroxyoctadccane 
r;g,ro-Trihydroxyoctadecanc 
~,g, IO, ~a-Tetrahydroxyoctsdecane 
Oleyl alcohol 
Ricinoleyl alcohol 

;4 2 

24 
56 
96 
SI 

35 
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than that of an octadecane containing the same number of hydrosy groups; trihy- 
drosyundecane happened to have an RF value similar to that of tetrahydrosy- 
octadecane (Fig. IB). Small differences in chain length were not distinguishable, 
e.g. cetyl alcohol was inseparable from stearyl alcohol (item c, Fig. zA). 

Unsaturation had no perceptible effect on the mobility of hydrosy compounds; 
oleyl alcohol and stearyl alcohol had the same RF value (items Y and 12, Fig. IC). 

The presence of the hydrosy group in the middle or at the end of a chain, i.e. 
whether the alcohol is secondary or primary, made little difference to the RF value, 
as shown by the similar mobilities of (a) methyl Iz-hydrosystearate and stearyl alco- 

____.___-_______-- ---- 
A B C 

(30 % ether) (30% ether) (30% ether, 1% acetic acid) + 
____ __--_-----__-_____---~-----~^_-~~_--_--__-----~~------- 

0 
0 0 

0 0 
0 0 

0 0 
0 * 000 

Fig. 2. Separation by thin-layer chromatography of oxygenated derivatives of fatty acids, 
esters and alcohols, using a 30 o/o ether-petroleum ether system 

(- - - solvent front). 
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Oleyl alcohol 
Ricinoleyl alcohol 
Misture of 35 oA cetyl and 65 oh stearyl alcohols 
Mixture of a, 6. and c ’ .- - 
Methyl IZ-hydrosystearate 
Methyl litreo-9, ro-clihydroxystearate 
Mixture of e and f 
Stearyl alcohol 

55 
IO 
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Methyl &s-g, Io-cpoxystearate 
Methyl I=-hydraxystearate 
I, I z-Dihydroxyoctadecane 
k-9, ro-Epoxystearylalcohol 
Methyl three-g, IO-dihydroxystearate 
1,9(1o)-Dihydroxyoctadecane 
&s-g, ro-Eposystearic acid 
k-13, rq-Epoxydocosanoic acid 
Irans-13,x4-Epoxydocosanoic acid 
Mixture of o, p and q 
tlweo-13, Id-Dihydrosydocosanoic acid 
eq’tlwo-13, rq-Dihydrosydocosanoic acid. 
Mixture of s and t 
threo-g, ro-Dihydrdsystearic acid 
erytlwo-9, ro-Dihydroxystearic acid 
Mixture of v and w 
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ho1 (items j and /z, Fig. 43), (b) ricinoleyl alcohol and methyl g,ro-clihydro_systearate 
(items b andf, Fig. zA), and (c) I,g (ro)-.dihydrosyoctadecane and methyl three-g, IO- 

clihyclrosystearate (items 92 and m, Fig. zB). 
One epoxy group conferred greater mobility, ancl hence a higher RF value, than 

one hydrosy group, Thus cis-g,Io-epoxystearyl alcohol, carrying one epoxy ancl one 
hyclrosyl group, had a higher Rp value than ‘either r,‘rz-dihydroxyoctadecane or 
methyl three-g,Io-dihydroxystearate, which b.oth contain two hydrosyl groups 
(items Z, 1~ and m, Fig. 2B). 

The separation of cis- from tralzs-13,x4-epoxydocosanoic acid was achieved 
with 30 o/o ether in petroleum ether containing I o/O acetic acid. A mikture of cis- 
g,ro-eposystearic acid, cis-I3,q-epoxydocosanoic acid and tram-13 ,rq-eposy- 
clocosanoic acid was clearly resolved into the three components (item Y, Fig. zC). 
t&eo-13,q-Dihydroxydocosanoic acid was separable from the corresponding wytltro 

acid, which had a lower Rp value. Similarly, resolution was achievecl of thrco- and 
aryt?zzro-g,Io-dihydrosystearic acids (items s, t and v, w, Fig. zC). 13,r4-Dihydroxy- 
clocosanoic acid hacl an Rp value sufficiently different from that of g,Io-dihydrosy- 
stearic acid to distinguish the two compounds; in analogy to other separations 
mentionecl in this paper, a solvent system containing a higher proportion of ether 
will undoubtedly result in further movement and sharper resolution. 

Epoxy compounds moved faster than the halohydrins derived from them, ancl 
in turn, these halohydrins had a higher Rp value than the monohydrosy compounds 
(Fig. IA). Among the halohydrins, the three der.ivatives had a slightly higher RP 
value than the corresponding ery&ro derivatives. I3,r+Chlorohydrosy-, 13,14- 

bromohydrosy- and x3,14-iodohydrosydocosanoic acids, of which the chromato- 
grams are not shown, could not be distinguished from each other by TLC. 

TLC therefore offers an escellent method for the rapid identification and separa- 
tion of compounds of the types described above. 
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SUMMARY 

Thin-layer chromatography was applied to the separation of various types of fatty 
compounds, using mixtures of ether and petroleum ether, of varying proportions as 
solvent systems. The following separations were obtained (the values in parentheses 
indicate the proportion of ether in the solvent system) : (a) compounds of the same 
chain length differing in the number of hydrosy groups (So o/o> ; (b) compounds difer- 
ing in chain length by about four or more carbon atoms (80 yo) ; (c) compounds 
with an epoxy group from the corresponding compound with a hydroxy group or a 
halohydrosy group; and (d) cis isomers from tram isomers (30 yo). 

Thin-layer chromatography could not be used to separate (a) compounds differ- 
ing only in degree of saturation; (b) compounds 
from similar compounds with secondary hydroxyl 
iodohydrins from each other. 

with primary liyclrosyl groups 
groups ; (c) chloro-, bromo- and 
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