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RF values of some estrogens and 3plhydroxy=d%teroids 
matography without binder 

in thin-layer chro- 

Recently, much attention has been paid to the biological significance of 3p- 
hydroxy-d5-steroids as the precursors of estrogen formation in the ovary and 
placenta. Many attempts have been made to separate estrogens, LiJ5-androstene and 
ds-pregnene derivatives. The use of thin-layer chromatography on silica gel was 
systematically studied for this purpose and excellent results were obtainedrta. In 
the present communication the chromatographic technique for the separation of 
the most important naturally occurring estrogens and 3@-hydrosy-dh-steroids on a 
thin layer of alumina without binder3 is described. 

Alumina without binder (activity III for 3@-hydrosy-AS-steroids and activity 
IV for estrogens, 200-250 mesh) was freely spread on a glass plate (12 x 22 cm) and 
a 1,717fw Tn rm wide nnt-l n.h-n.8 mm 1-,b_i& wac: smn~t-,h~d by m_eap_S of 8 gl_ass rod ‘“_, __ __ ___* .._-_ -___- _._ _._ ._1_L_ 

with polythene tubing sleeves as described previously*. Steroid samples in chloroform 
were spotted on the start-line and the chromatogram was developed by the ascending 
technique at a slope of IS" in a chromatographic tank completely saturated with the 
mobile phase poured into the bottom. The solvent front reached the upper end of the 
glass plate within 25-30 min. 

3@-I-Iydrosy-dc-steroids were detected by spraying the plate after clrying 
with ALLEN’s reagent6 (So ml cont. sulphuric acid and 20 ml go 0/O ethanol) ; the 
purpie spots appearecl without heating. 7-Hydrosy-_&steroids and d 5, 7-dienes gave 
an azure-blue coloration. The sensitivity 
were detected by spraying the surface 
ferricyanide-ferric chloride reagente. 

of the reaction was I,-2 pg per spot. Estrogens 
of the chromatogram while still moist with 

J. Clrromaiog., 17 (IgG5) sgg-Go2 



T
A

B
L

E
 

I 

T
H

E
 R

F
 V

A
L

U
E

S
 

( 
X

 
10

0)
 

O
F

 S
O

M
E

 $
?-

H
Y

D
R

O
X

Y
-d

5-
S

T
E

R
O

ID
S

 
IK

 T
H

IN
-L

A
Y

E
R

 
C

H
R

O
M

A
T

O
G

R
A

P
H

Y
 

O
N

 A
L

U
M

K
A

 
(A

C
T

IS
IT

Y
 

II
I)

 
W

IT
H

O
U

T
 

B
IN

D
E

R
’ 

St
er

oi
d 

C
H

C
I,-

E
tA

c 
C

H
C

I, 
C

H
C

i,-
E

tA
c-

E
tO

H
 

C
H

,C
I,-

E
t.4

6 
C

,H
fl-

 
C

,H
,- 

E
tO

H
 

E
tA

c-
 

E
tO

H
 

E
tO

H
 

(9
0:

1o
) 

(9
3:

7)
 

(9
7:

3)
 

(8
7:

 a
:~

) 
(8

9:
7:

4)
 

(9
0:

7:
2)

 
(9

2:
7:

1)
 

(S
o:

zo
) 

(9
o:

ro
) 

(S
6:

10
:#

) 
(9

6:
3)

 

A
5-

A
nd

ro
st

en
e-

3!
.7

a,
 1

7/
$t

ri
ol

 
2 

A
s-

P
re

gn
en

e-
3/

?,
17

a,
2~

-t
ri

01
-2

0-
0n

c 
2 

A
5-

A
nd

ro
st

en
-3

jI
-o

l-
7.

I7
-d

io
ne

 
2 

A
5-

A
nd

ro
st

en
e-

3/
?,

7a
-d

io
l-

~7
-o

ne
 

A
5-

Pr
eg

ne
ne

-3
fl

. I7
a,

ao
2-

tr
io

1 
2 

A
s-

A
nd

ro
st

en
e-

3/
?,

I(
ix

-d
io

l-
I T

-o
ne

 
13

 
A

5-
P

re
gn

en
c-

38
.2

1-
di

ol
-2

0-
on

e 
16

 
A

5-
A

nd
ro

st
en

e-
3f

l,1
$-

di
ol

 
2G

 
A

s-
~r

eg
ne

ne
-3

8,
r~

a-
di

ol
-?

o-
on

e 
29

 
A

W
re

gn
en

e-
3f

l,2
or

-d
io

l 
29

 
A

sp
’-

A
nd

ro
st

ad
ie

n-
3f

l-
01

-I
 7-
on

e 
A

s-
A

nd
ro

st
en

-3
/l-

01
- I7

-o
ne

 
A

s-
Pr

eg
ne

n-
3/

?-
ol

-2
0-

on
e 

2;
 

I 
27

 

2 
32

 
2 

36
 

3 
36

 
5 

50
 

11
 

57
 

‘5
 

59
 

2
j
 

59
 

'
7
 

64
 

2
8
 

.6
4 

4S
 

G
O

 

G
S 

69
 

4 ; 7 II
 

21
 

27
 

3S
 

39
 

39
 

40
 

53
 

55
 

9 I2
 

II
 

41
 

I7
 

24
 

60
 

33
 

‘3
7 44
 

45
 

70
 

50
 

3-
 

‘9
 

77
 

53
 

79
 

60
 

S 
4 

3 
9 

S 
5 

IO
 

9 
5 

II
 

4 
2 

7 
5 

‘9
 

‘3
 

IO
 

30
 

16
 

S 
19

 
I3

 
3’

 
22

 
IS

 
40

 
2s

 
I9

 
42

 
44

 
Z
?
j
 

30
 

20
 

4s
 

50
 

‘7
 

3’
 

22
 

49
 

33
 

24
 

52
 

70
 

50
 

40
 

30
 

5S
 

73
 

53
 

42
 

35
 

* 
C

H
C

I,
 =

 
ch

lo
ro

fo
rm

 (
w

ith
ou

t 
et

ha
no

l)
; 

C
H

,C
I,

 =
 

di
ch

lo
ro

nI
et

ha
ne

; 
C

,H
, 

=
 

be
nz

en
e;

 E
tO

H
 

=
 

al
x.

 e
th

an
ol

; 
E

t_
%

 =
 

et
hy

l 
ac

et
at

e.
 



T
A

B
L

E
11

1 
2 

T
H
E
 
&
V
A
L
U
E
S
 

(
x
 
1
0
0
)
 O
F
 S
O
M
E
 
E
S
T
R
O
G
E
N
S
 
I
h
'
 T
H
I
N
-
L
A
Y
E
R
 
C
H
R
O
~
I
A
T
O
G
R
A
P
H
Y
 
0
N
 

.U
.u

nI
IN

A
 (A
C
T
I
V
I
T
Y
I
V
)
 W
I
T
H
O
U
T
B
I
N
D
E
R
'
 

i
i
 

u
l
 

E
si

ro
ge

n 
E

fA
C

 
E

/E
th

er
 

A
rn

A
c 

C
C

I,-
lk

O
H

 
C

C
&

-E
IO

H
 

C
cl

,- 
C

cl
,-P

rO
H

 
E

tA
c 

C
H

C
I,-

M
eO

H
 

E
st

ro
ne

 
77

 
96

 
90

 
E

st
ra

di
ol

- I
 7

/l 
57

 
S5

 
S4

 
E

st
ri

ol
 

4 
9 

23
 

I 6
ep

i-
E

st
ri

ol
 

S 
33

 
45

 
6x

-H
yd

ro
xy

-e
st

ra
di

ol
-I

 7
/l 

5 
31

 
I6

-O
xo

-e
st

ra
di

ol
-I

7/
? 

24
 

48
 

2;
 

(S
j:

Ij
) 
(9

O:
IO

) 
(9

5:
j)

 
(8

j:
Ij

) 
(9

O:
IO

) 
(j

OE
jO

) 
(S

jZ
Ij

) 
(9

O:
IO

) 
(9

j:
j)

 
(9

O:
IO

) 
(9

j:
j)

 

35
 

3'
 

12
 

26
 

22
 

16
 

I
O
 

S 
I5

 
10

 
i 

8 
5 

3 
22

 
2
0
 

1
2
 

S4
 

63
 

34
 

fr
on

t 
74

 
44

 
So

 
74

 
48

 
2s

 
Sg

 
63

 
31

 
So

 
;; 

33
 

IS
 

2 
21

 
12

 
2 

46
 

I4
 

39
 

25
 

4 
28

 
IS

 
7 

55
 

27
 

2;
 

41
 

I9
 

1:
 

24
0 

44
 

14
 

1;
 

49
 

77
 

54
 

IS
 

E
sk

og
en

 

E
st

ro
ne

 
E

st
m

di
ol

-I
 7

/l 
E

st
ri

ol
 

I6
-e

pi
-E

st
ri

ol
 

6x
-H

yd
ro

xy
-e

st
ra

di
ol

-I
 7

1 
I6

-O
xo

-e
st

ra
di

ol
- 

r 7
8 

C
H

C
l,-

E
iO

H
 

C
H

C
Z

, 
C

H
C

Z
, 

C
H

2C
12

-M
eO

H
 

C
H

,C
l,-

E
iO

H
 

C
H

,C
l, 

C
H

,C
I,-

P
rO

H
 

E
iA

C
 

P
V

O
H

 
E

tA
c 

(9
O:

IO
) 
(9

j:
j)

 
(9

01
10

) 
(9

51
5)

 
(9

O:
IO

) 
(9

j:
j)

 
(9

O:
ZO

) 
(9

.j
Z.

j)
 (9
01

10
) 
(9

01
10

) 
(9

j:
j)

 

SS
 

S7
 

33
 

49
 

:; 

so
 

67
 

‘I
 

30
 

58
 

I5
 

35
 

78
 

21
 

63
 

I 
6 

3 
IS

 
1
:
 

5;
 

fr
on

t 
70

 
g5

 
76

 
38

 
95

 
SI

 
fr

on
t 

57
 

go
 

67
 

14
 

92
 

6s
 

67
 

7 
32

 
I4

 
I 

2
0
 

7 
:; 

IS
 

47
 

32
 

1 
40

 
I7

 
92

 
5:

 
:; 

64
 

2
0
 

7 I 
gz

 
31

 
61

 
II

 

C
H

&
A

dc
 

(
7
j
:
*
j
)
 (
5
0
:
 50
)
 

70
 

62
 

:; 
6 

I
O
 

I9
 

23
 

7 
I4

 
4S

 
5’

 

E
st

ro
ge

n 
C

,H
,C

l, 
C

,H
,C

l, 
C

,H
&

l,-
M

eO
H

 
C

,H
,C

l, 
C

,H
,-M

eO
H

 
C

,H
,-E

/O
H

 
&

H
,-P

rO
H

 
M

eO
H

 
P

rO
H

 
P

rO
H

 

(9
5:

 j)
 

(9
5:

 5
) 

(9
04

 
(9

j:j
) 

(9
j:j

) 
(9

o:
4 

(9
5:

5)
 

(9
O

:N
 

(9
j:j

) 
(9

03
4 

(9
j:j

) 

E
st

ro
ne

 
29

 
5S

 
68

 
65

 
64

 
4S

 
25

 
5I

 
32

 
76

 
57

 
E

st
ra

di
ol

- 
I7

8 
IS

 
44

 
54

 
3S

 
45

 
3S

 
I-

 I 
45

 
2
2
 

68
 

44
 

E
st

io
l 

3 
3 

28
 

6 
4 

IS
 

2 
22

 
2
 

I4
 

4 
36

e+
E

st
ri

ol
 

7 
II

 
36

 
I3

 
I3

 
25

 
6 

25
 

6 
21

 
S 

6x
-H

yd
ro

xp
-e

st
ra

di
ol

-I
7j

l 
5 

4 
25

 
S 

r6
-O

xo
-e

st
ra

di
oL

I7
F 

I5
 

30
 

50
 

30
 

3;
 

I9
 

4 
23

 
4 

1
8
 

5 
34

 
‘3

 
39

 
16

 
62

 
29

 

l
 
C

cl
, 

=
 

ca
rb

on
 t

et
ra

ch
lo

ri
de

; 
C

,H
, 

=
 

be
nz

en
e;

 C
,H

,C
l, 

=
 

tr
ic

hl
or

oe
th

yl
en

e;
 

C
,H

,C
I,

 
=

 
I,

z-
di

ch
lo

ro
et

hy
le

ne
; 

C
H

zC
l, 

=
 

di
ch

lo
ro

m
et

ha
ne

; 
C

H
C

l, 
=

 c
hl

or
of

or
m

; 
M

eO
H

 =
 m

et
ha

no
l; 

E
tO

H
 =

 e
th

an
ol

; 
Pr

O
H

 =
 n

-p
ro

pa
no

l; 
E

tA
c 

=
 e

th
yl

 a
ce

ta
te

; 
A

m
A

c 
=

 a
m

yl
 a

ce
ta

te
; 

E
tE

th
er

 
=

 
di

et
hy

l 
et

he
r.

 



602 NOTES 

The RF values in various solveni: systems composed of halogenated hydro- 
carbons or benzene with the addition of alcohol, an ester or ether are listed in Tables I 
and II. Substitution of the estratrien, ds-androstene and d6-pregnene nucleus in- 
fluences the Z?p values in the usual manner as seen in adsorption chromatography 
on alumina. In estrogens, the mobili ty is decreased by the functional groups in the 
sequence : I&ketone c 16&hydrosyl c 6&-hydrosyl < IGc+hydroxyl and in the 
3&bydrosy-ds-steroids: d7-double bond < 17c+hydrosyl < 16&-hydrosyl < 21 

hydroxyl c r/-ketone < 7c+hydrosyl. 

Reseawh Institute of Endocrirtology, Prague (Czechoslovakia) L. STARKA 
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Diinnschichtchromatographie von Aminozuckern auf CelIulosepulver 

In den letzten Jahren wurden einige Verfahren zur Diinnschichtchromato- 
graphic von Zuckern bekannt. Wtihrend hierbei zun%hst anorganische Schichten 
wie Kieselgel oder Kieselguhrl Verwendung fanden, wurde Cellulosepulver erstmals 
von SCHWEIGER” zur Trennung von Monosacchariden eingefiihrt . Nach diesen 
Ergebnissen schien es moglich, such substituierte Zucker wie Glucosamin und 
Galactosamin uncl deren Acetylderivate auf Celluloseschichten zu trennen. In der 
vorliegenden Mitteilung wird i.iber Versuche hierzu berichtet. 

Die Platten wurden in bekannter Weise” mit dem Streichger5t der Pa. Desaga 
(Heidelberg) mit Cellulosepulver MN 300 der Pa. Macherey und Nagel (Diiren, 
Deutschland) beschichtet (Schichtdicke 0.25 mm). Folgende Laufmittelgemische 
l--4.4..?.* ,?:,1, lw-....::1,,4.. AAc&LLcI* JlLll uc”Yalll L . 

I. Butanol-Ethanol-Isopropanol-Ammoniak-Wasser (2 : 4 : 0.5 : 0.5 : I .5) 

.rr. Pyridin-Athylacetat-Eisessig-Wasser (5:5:1:3) 

III. Ethanol-Pentanol-Ammoniak-Wasser (S:2:2:1) 

IV. Athylacetat-Pyridin-Tetrahydrofuran-Wasser 
V. Athylacetat-lrsopropanol-Pyridin-Wasser 

!;:;:2:2) 
. . :2:2) 

Gemische IV und V wurden bei Celluloseschichten angewandt, die mit 
Boratpuff.er von pH = S.o (0.2 M Borsjiure, 0.05 lkf NaCl und 0.05 nf Borax = 
Na,B,O,* IO HgO) bespriiht worden waren. Die Entwicklung der Chromatogramme * 
dauerte etwa 2-3 Std. Eine Trennung von Glucosamin, Galactosamin, N-Acetyl- .,s 
glucosamin und N-Acetylgalactosamin war in Systemen I, II und TV mijglich 
(Tabelle I). 

J. Chromatog., 17 (1965) 60z-605 


