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SUMMARY 

Evidence of a major impurity in  c m e r c i a l l y  available 
3H-1 7a-hydrowpregnenoZone is presented. 

INIRODUCTION 

17CZ-Hy~lroxypregnenolone (17aOH-Freg) i s  an important intermediate in 

steroidogenesis . 
been widely employed i n  many investigations. 

I t s  labelled form ('H-17aOH-Preg, commercially available) has 

Demonstration of the presence of a major impurity in commercially 

available 'H-17mH-Preg is the subject of this  report. 

MATERIALS 

Canmercial samples of lWH-Preg and 17a-hydroxypre~enolane-j-acetate 

(17aOH-heg Ac) purchased from S i g w  Chemical Co. (St. Louis, Mo.) were 

crystallized before use. 

material. 

Infrared spectra were identical with those of authentic 

Acetcme (chromatcquslity) , benzene (spectrophotometric), acetic 

anhydride snd pyridine were obtained from Canlab (Montreal, P.Q.). 

Acetic enhydriae and pyridine were refluxed with calcium csrbide snd 

barium oxide respectively and dis t i l led.  
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Ethanol (U.S. Industr ia l  Chemicals Co., New York, N . Y . )  was used 

direct ly .  

r ed i s t i l l ed  (A.  & C .  American Chemicals, Montreal, P.Q.). 

All other solvents were e i the r  d i s t i l l e d  o r ,  more recently,  purchased 

Thin layer plates  (S i l i ca  ge l  F-254, 0.25 nm thickness, E. Merck AG, 

Germany) were obtained from Brinlmann Instruments Ltd. (Toronto, Ont.). A l l  

chemicals used were of reagent grade. 

7-3H-17Cx-Hydroxypregnenolone was purchased from N e w  mgland Nuclear 

Corporation, Boston, Mass. (Lots 531-91,-78,-148 and 636-101) and Amersham/Searle 

Corporation, Don Mills, Ont. (Batch 4 ) .  

d i lut ion is the subject of t h i s  report. 

Attempts t o  es tabl ish puri ty  by isotope 

Radioactivity measurement and determinations of infrared spectra have 

been previously described (1).  Counting eff ic iencies  for 3H were from 26-33$, 

Solvent systems 1. chloroform:diethylether (75:25), 2. benzenemethanol 

(80:20) and 3.  ch1omform:methanol (95:5) were used f o r  t h in  layer  chromatography 

(TLC) . 
acid (lo$ w/v absolute ethanol).  Radioactivity was located by scanning on 

packard Radiochromatogram Scanner Models 7200 and 7201 (Fackard Instrument 

Company Inc. ,  Downers Grove, ILL. ) .  

Steroid zones on the  chromatograms were detected using phosphomolybdic 

Acetates were prepared by standard procedures ( 2  volumes of pyridine 

per volume of ace t i c  anhydride). 

3H-17a-Hytlroxypregnenolone was diluted Fn benzene :ethanol (9 :1) within 

two weeks of receipt .  

’H-steroid was mixed in a l l  but one case with pg quant i t ies  of unlabelled 

17aOH-Freg, acetylated,  mixed with mg quant i t ies  of 17aOH-Preg Ac and crystal l ized,  

The specif ic  a c t i v i t i e s  (SA)  of the crystals  ( X L )  and unfractionated mother 

l iquors (m) were determined. 

i n i t i a l l y  with 49.4 mg of unlabelled 17aOH-F’reg, acetylated and crystal l ized.  

To  analyze for puri ty  a sui table  a l iquot  of the di luted 

I n  Experiment 2,  3H-17cYOH-Preg was diluted 
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(For fur ther  de t a i l s  see foot-notes t o  Tables. ) 

was 'pur i f ied '  sequentially on TLC systems 1, 2 and 3 .  Following system 3 ,  

radioactivity corresponding t o  standard 17aOH-Preg was eluted,  d i lu ted  in benzene: 

ethanol (9:l) and an a l iquot  malyzed f o r  pur i ty  by isotope d i lu t ion .  

note t o  Experiment 5 . )  

In Experiment 5 ,  3H-17aOH-~eg 

(See foot- 

RESULTS AND DISCUSSION 

The extent of radiochemical impurity of 3H-17WH-Freg can be seen i n  

Four di f fe ren t  l o t s  of labe l led  s te ro id  purchased over a two Tables I and 11. 

year period were analyzed. 

a l l  lots (Experiments 1-6, Tables I & 11) are  decidedly unacceptable. 

For exfmple, in Experiment 1 spec i f ic  a c t i v i t i e s  of c rys ta l s  and mother l iquors 

d i f f e r  considerably following two crys ta l l iza t ions .  

the SA of the second XL d i f f e r s  from the calculated value by mre than 5%. 

trend i s  consistent throughout (Experiments 1-6) - elevated SA of ML and la rge  

deviations from expected or calculated SA indicating the  presence of 8 major 

impurity . 

Since one normally accepts an impurity of 5% or l e s s ,  

Impurity exceeds 4@ and 

This 

I n  Experiment 5 ,  J H - i 7 c r ~ ~ - ~ r e g  was 'pur i f ied '  sequentially on TU: 

systems 1, 2 and 3 .  

(9% & 1%). 

c o l m  was divided i n t o  1 cm sections,  placed in l iqu id  s c b t i l l a t i o n  v i a l s  and 

mixed with sc in t i l l a t i on  f l u i d  pr ior  t o  counting. 

rad ioac t iv i ty  exhibited a polar i ty  ident ica l  t o  standard un'abelled l7aOH-Preg. 

Following system 3 ,  rab loac t iv i ty  corresponding t o  standard 1,mH-Preg was 

eluted,  d i lu ted  in benzene:ethanol (9 : l )  and 

isotope d i lu t ion .  

Experiment 5 ) .  

is thus inadequate. 

The 3 ~ - 1 7 ~ ~ - h e g  was applied t o  each TU: in t w o  portions 

After development and l o c a t i m  of standard material ,  the 1% 

Throughout the TLC procedures 

a l iquot  analyzed f o r  pu r i ty  by 

The presence of a large impurity i s  evident (Table 11, 

Chrwtographic  evidence of pur i ty ,  using those aybtems described, 

Table 111 demonstrates that pure 3H-17aOH-preg i s  occasionauy available 

conmercially. Batch 4 analyzed in the  manner deecribed (foot-note, Table 111) 
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3 T A B L E 111. Proof of Radiochemical Purity of 7a- H-17U-Hydroxypregnenolone 

Specific Activity dp/mg 

Experiment 7* 
Bstch 4 

Crys ta l l iza t ion  X L  ML 

1 9,771 Ll.,210 

2 9,991 10,192 

Calculated 9,863 

3 

s te ro id ,  acetylated,  mixed with 34.5 mg of 17WQH-Preg Ac and 
crys ta l l ized .  

* H-17MH-Preg (340,274 dpm) was d i lu ted  with 539 pg of unlabelled 

exhib i t s  constancy a t  the secmd XL stage - i . e . ,  the SA of XL 1 and 2 and MI, 2 

a r e  ident ica l  and in agreement with the  theore t ica l  value. The calculated per- 

cent impurity being l . Y $ ,  t h i s  lraterial  i s  su i tab le  f o r  experimental use.  

I n  conclusion i t  i s  suggested tha: investigators verify the pur i ty  of 

commercial radioactive l7WH-Preg by means s i . ~ l e r  t o  those described as 

chromatograpt.ic evidence of pur i ty  could be inadequate. 

AC KNOW LEIK;EXWTS 

M.I.S. and B.R.B. a re  Medical Research Council of Canada Scholars. 
This study was supported by a grant from the Medical Research Council 

of ,‘anads (MA-4039). 

KEFEHWCS 

1. Shapiro, M.I., STEPOIDS 0, 1 .(1972). 




