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Sterols are often present in plant tissues not only as the free sterols, but also as 
their esters. In connection with their studies on corn oil constituents, KURSI~ AND 
BRvRRLDGR~, 2, %, prepared a number of steryl esters of high purity which could be 
used as reference compounds for the sterol derivatives present in plants, and studied 
their separation by reversed-phase chromatogaphy on impregnated paper with three 
solvent systems. 

In studies on the sterol fraction of mulberry (Mbrus aZba) leaves, which are be- 
lieved to contain a factor, or factors, essential for the feeding of the silkworm Bombyx 
mori~~ * NAYAR AND FRAENIBL~ have obtained strong evidence that the active material 
is very similar to@-sitosterol and occurs in the plant in the form of esters which, howev- 
er, have not been isolated in a crystalline form. Like these authors, we have used the 
technique of thin-layer chromatography and have studied the RF values, separation 
and identification of fifteen sitosteryl esters in six solvent systems. With this method, 
we have been able to isolate from mulberry leaves a major sterol which, indeed, was 
identical or at least very similar to &sitosterol, as well as sitosteryl caprate; it 
appears that at least one more ester is present which is either sitosteryl palmitate or 
stearat e. 

Preparation of esters 
EXPERIMENTAL 

Most of the esters had been described beforelse; the new compounds have been 
prepared by the following method: a mixture of 0.2 mole each of /&sitosterol and the 
acid with o.org mole of +toluenesulphonic acid in 150 ml of dry benzene was refluxed 
for 4 h in an oil bath. The filtered solution was concentrated ilz vacua and the solid 
residue triturated with acetone and recrystallized from methanol. 

/LSitosteryZ fielargonate, m.p. 82-83 O. Calculated for C,, H,,02: C, 82.3; H, I 1.9. 
Found : C, 82.3 ; H, 12.0 %. 

/%h’tosteryl ro-undecertoate, m.p. 72-73”. Calculated for C,,H,,02: C, 82.8 ; H, 
11.7. Found: C, 83.0; H, 11.9 %. 

j%S’itosteryZ arachzidonate, m.p. 7071 O. Calculated for Cd,H,,OB: C, 84.0; H, 11.4. 
Found: C, 83.4; T-3, 11.8 %, 

Prefiaration of states 

The chromatovaphy was carried out on glass plates (20 x 20 cm), coated with a 
layer (250 ,u thick) of silica gel G (E. Merck). 

The slurry for five plates was prepared by shaking 30 Q of silica g;el and 60 ml of 
water in a stoppered flask for 30 set; it was then transferred to a thin-layer applicator 
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(Desaga, Heidelberg) which was drawn across the plates. The plates were allowed to 
dry for rg min at room temperature and then activated in an oven at 12o-13o~ for 
30 min. After cooling they were kept in a vacuum desiccator. 

DeveLo;bnzerct 

To ensure equilibrium conditions inside the chromatography chamber, the walls were 
lined with a’strip of Alter paper dipped into the solvent system (ISO ml); 

The following solvent systems were used as mobile phases (v/v) : ” ‘- 

Cyclohexane-benzene (I : I), 
Cyclohexane-benzene (2 : I), 
Cyclohexane-benzene (4. : I), 
Carbon tetrachloride-chloroform (19 : I), 
a-Heptane-ethyl acetate (19 : I), 
Chloroform-acetone (19 : I). 

The starting line was drawn at a distance of 2 cm from the base line. The esters 
were dissolved in chloroform (0.5 mg/ml chloroform), and I ,ul of each solution was 
applied with a micropipett e. 

The glass plates were placed inside a Desaga rectangular glass chamber (21 x 
22 x IO cm) and developed by the ascending technique. The experiments were 
performed at room temperature (27-30”) ; 30-90 min. were usually required for the 
solvent front to reach a distance of 13-15 cm from the starting line. 

The plates were then taken out of the chamber, and after marking the solvent 
front, dried in air for a few minutes and at 120~ for 3 min. 

Detection 

The spots of the esters were detected by spraying the plates in a horizontal position 
with two reagents, (a) a saturated solution of antimony trichloride in chloroform0~7 
and (b) phosphomolybdic acid (IO O/, in ethanol)* and heating at 120~ for 5 min. 

TABLE I 

f No. 
Ester of 

/%sit0star01 
Rp vnlucs ,itr solvort systcnr 

f 2 3 4 5 G 

I. 

2. 

3. 

;: 

;: 
9. 

10. 
II. 
12. 

13. 
14. 
15. 

Acetate C31%202 0.40 0.22 0.-ig 0.18 0.48 0.83 
Propionate C&,*0, 0.53 0.33 0.26 0.25 0.53 0.84 
Uutyrate G&50% 0.55 0.36 0.29 0.26 0.56 0.85 
Caproatc ~3GG@2 0.70 0.41 0.33 0.31 0.59 0.86 
Caprylate C&o4O, 0.75 0.46 0.39 0.37 0.60 0.8s 
Pelargonate C,&oo% 0.74 0.48 0.40 0.36 0.5g 0.87 
Caprate Gd-*,fP, 0.76 0.50 0.42 0.38 0.62 0.88 
1 o-Unclecenoate G,&&,O, 0.70 0.46 0.35 0.34 0.61 0.87 
Laurate CQlH7202 0.80 0.53 0.43 0.40 0.63 0.90 
Myristate C4,‘3,oO, 0.82 0.54 0.44 0.41 0.64 o.go 
Palmitate C4liwd3, 0.85 0.54 0.47 0.43 0.65 0.91 

Stcarate C4,1-I,.~02 0.8s 0.55 0.50 0.44 0.66 0.gi 

Oleate C4,&3P, 0.86 0.53 0.45 0.42 0.65 0.gi 

Linolcate C,,I-I,O, 0.89 0.56 0.52 o-45 0.67 0.92 

Arachiclonate C.l&,,O, 0.92 0.58 0.54 0.49 O.Gl) 0.93 
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Reagent (a) gave violet spots, except for ,&sitosteryl pelargonate which gave an 
orange spot. Reagent (b) gave blue spots against a yellow background. 

The Rp values of the ,&sitosteryl esters are summarized in Table I. 
In order to separate mixtures of ,&sitosteryl esters, two-dimensional chromatog- 

raphy was employed, using the solvent systems No. 2 and 4. The starting line was 
.:&awn at a distance of 3 cm from the base line and the mixture was developed by 
ascending chromatography. After the solvent had traveled 14 cm, the plate was re- 
moved, dried and developed in a second direction. 

The following three mixtures of esters have been studied (Table II) : 

A: 1, 2, 7, 13, 14, 15 
B: I, 6, 8, g, II, 12 

c: I, 2, 3, 4, 5, 7, 10, 14, I!5 

TABLE II 

I ‘.:. ‘1. 

‘i ;1 . . . 

. r* 

No. 

1. 

2. 
. . 

3. 
4. 

2: 

;: 
9. 

10. 
II. 
12. 
13. 
14. 

15. 

Acetate 
Propionste 
Butyrate 
Caproate 
Caprylate t 
Pclargonate 
Caprate 
I o-Undccenoate 
Laurate 
Myristate 
Palmitate 
Stcarate 
Oleate 
Linoleate 
Arachiclonate 

0.09 0.10 0.10 
0.25 

0.27 
0.28 1 

0.24 

0.30 0.28 
0.37 0.34 

0.38 0.35 
0.34 0.32 

0.32 
0.34 
0.35 

0.10 
0.13 
0.15 
0.20 
0.22 

0.24 

0.26 

0.28 
0.30 

SUMMARY 

l?ifteen esters of @sitosterol have been separated 
silica gel G plates, using six solvent systems. 
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